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IN THE

DURO HEAW DUTY HAND GRINDER

POWER—30 Watt Output—1,/25 H.P. 110 Volt AC or DC.
PLUS—General Electric fully guaranteed Universal Motor.
PLUS—New Departure Precizion Sealed Ball Bearings,
PLUS—8&treamline Deslgn—Light Weight—Cool Running
PLUS—3-Wire Approved Rubber Covered Safety Cable

Compare the power and general specifications of thiz Hand
Grinder with others in the field up to £35.00,
i 1r||-|-l‘| the advantages of a 1/26th H.P. G, E; 10 i Mot

running n'n sepled New I' purture Precision Ball |E-.'II'.'
[Il" High Spe |—-'|| proximately 25,000 R.P.M.—provides ma;
mum cutting efficiency and smn

n operation
Note the Stre .".1.5'.-- |]--.=.'_~'.ri and the compar: .? vely small sizge
leas than 7 |-.],. = overall lengtl "|.-- ustration is an actual
photograph taken in & miir -.' hi |||
The allory metal housings are precizion machined
strength and long life. Perfect v :.r|!.-1'.--*| and §
large volume of alr Insures a cool running motor at

A specially designed collet chuck that overhangs the end of the
housing less than b/16 of an inch, push batton type ock 1“ Imm
the spindle when changing cutters, approved rotating switch
and many other features are incorporated.

For production or the home workshop. The Speed, Power, Light
Welight, and frictionless operation on precizion Ball Bearings
make this the ideal tool for carving, routing, shaping, grinding,
buffing, and hundreds of other uses.

OURD METAL PRODUCTS (0.

AT CHICAGO

Send for elrcular glving more detailed in-
formation on Duro Hand Grinders, Hout-
ing and Shaping Attachments, Tool Post
for internal grinding, and a complete line
of Accessorles, Also ask for catilog fea-
turing America’s finest and most com-
plete line of Woodworking Machlnery.

DEPT.B 2655N.KILDARE

CHICAGO,ILLINOIS
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Ia™H CONSECUTIVE VICTORY AT INDIANAPOLIS

500 Mile Race — Clean Sweep of First
10 Places — New Track Record of 117.2
m.p.h. — One More Dramatic Page to
Champion's Unequaled History of Proved
Better Performance in Every Engine.

This latest major achievement
dramatically demonstrates to
you and to motorists everywhere
that every engine yields better
performance when equipped
with Champion Spark Plugs.

The Indianapolis 500 Mile Race
is one of the toughest tests of

CHECK AND CLEAN

-

men, engines and equipment
known to the motoring world.
When one spark plug consis-
tently, year after year for 15
consecutive years, is used by
every winner and in the wvast
majority of all cars to finish, it
must have outstanding perform-
ance and dependability.

Nothing short of Champion's
unequaled research, engineering
and manufacturing facilities
could possibly produce spark
plugs with the better performance
and dependability for which
Champions' reputation is world-

wide. In twenty-seven years
every facility and every resource
of the company has been devoted
exclusively to this one product
and the one end—better perform-
ance with Champions.

Floyd Roberts, the winner of
the 1938 Indianapolis 500 Mile
Race, added a stirring chapter to
Champion’s history of racing
achievements. His average of
117.2 m.p.h. is a new record.
The first 10 cars to finish, in
which not one spark plug was
changed throughout the race,
were all Champion-equipped.

SPARI{ FI.LIGS WHEN YOU CHANGE OIL
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I'm a traveling man and I have to
keep my ear in good shape., One thing
I've found out is that I need a new
et of spark plug wires every 10,000
miles. If I go longer than that, the
car beging to lose [ta pep—and my

oline bills go up. So you can bet I

ave a check-up made regularly.

AND

“Well,” he aaid, “to answer that ques-
tion we have to consider first what
apark plug eables are. They are wires
designed to earry the tremendous
surge of electricity to the spark plugs
without leakage: a thick rubber insu-
Iation is the only thing that will
do this.

S0 Packard set out to find some sort
of protection [or the rubber insulation
which was nol organie. It had to be
pliable, tough, and able to stand up
under the most prucling testz we
eould devise here in the laboratories.
At last we [ound it—a seeret-formula,
inorganic sheath,

That convinced me that he knew what he was talking about! But the real
roof of these Packard 440 cables is the way they've stood up in my car!
'm getting better pep, power and mileage than ever, and they've been in

there for 20,000 miles, with no signs of cracking. I'll say they're better!

FACKARD ELECTRIC DIVISION, GENERAL

MOTORS CORPORATION, WARREN, OHIO.

7,

HERE'S WHAT HE TOLD

The last time 1 had my car overhauled,
the mechanie sold me a set of spark
plug wires called Packard 440, They
were different from any 1I'd ever seen,
with a black, rubber-like protective
sheath instead of the usual cotton
braid and laequer covering. He said
they would last twice as long.

“Rut rubber iz an organie material,
It comes from trees, and, like all
organic materials it becomes cracked
and rotted by heat, oil, moisture, age
and abrasion. Moreover, rubber is
easily oxidized by the ozone from
eorona which surrounda high tension
wires, Oxidation is like slow burning.

“This new sheath is a composition
made {rom corl, salt and water. It
looks and feels like rubber, but it
resiats heat, oil, moisture, abrasion,
age and eorona beeause it i {norganie.
It's the first really satisfactory solu-
tion to the problem of protecting the
rubber insulation.™

THE STANDARD WIRING EQUIPMENT
OF THE AUTOMOTIVE INDUSTRY

I'm & eurious cuss, so the next time
I was driving through Warren, Ohio,
1 stopped at the Pnn[i'mrd Electric fac-
tary where they make this Packard 440
eable, They took me to the Research
Laboratory, and I asked the first scien-
tist I met there—"Why is Packard
440 better cable?™

“To proteet the rubber, eable manu-
facturers have been using cotton braid
and lneguer. But these materials nre
orgunic too—both derived from the
cotton plant! Therefore they are
broken down by heat, oil, moisture,
age and abrasjion, Scon the rubber is
exposed, to be eaten away by coronm.

Well, to prove it to me he brought
out some l-inch mandrels with six dif-
ferent cable samples wrapped around
them. They had all been through tha
same geries of teats—hot oven, hot oil,
salt water, high voltage. The five lac-

ueried cables were eracked and ruined.

he Packard 440 was good ns new!
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The Age of Color

“}"E ARE spending millions of dollars for eolor 1o-

day and, as a result, this world is being changed
from a dull, drab sphere into a gay and cheerful place
garbed in all the hues of the rainbow. America alone
uses about $50,000,000 worth of dyes annually. These
dyestufls sell, or help to sell, six or seven billion dol-
lars’ worth of merchandise each year because, to a
great extent, we buy what pleases the eye. Not so
long ago only royalty or the very wealthy could afford
richly colored possessions. Today nearly everything
we own or use is made more attractive by color, and
the most inexpensive piece of cotton goods may be
adorned with most of the hues of the spectrum. This
miracle has been wrought largely by coal and chem-
istry, and an article next month explains not only the
importance of color in our lives but the chemieal magic
which extracts much of it from black, unlovely coal.
Eight pages of Coloroto pictures illustrate the story.

Next Month

WITH more planes being

groomed for the air races
this yvear than ever before, new
American speed records are loom-
ing for 1938, Straightaway speeds
of 300 miles per hour, and aver-
ages of 275 miles per hour around
closed courses will probably be
surpassed, say the speed fliers. An
article next month describes these
new racing creations.

Electrical Cowboys

AN cannot stop bolts of light-
ning, but he can stop elec-
trical energy representing 2,000,-
000 horsepower in just one-twen-
tieth of a second. And because he
has learned to halt this tremen-
dous power almost instantly in an
emergency, thousands of tons cf
falling water at Boulder Dam sup-
ply a smooth flow of power to Los
Angeles, 270 miles distant. over
two of the most wonderful trans-
mission lines in the world. All of
which makes an interesting story
for the October issue,

Flying Wrangler
RDUNDING up wild mustangs

is exciting business under
any circumstances, but flying an
airplane into mountain canyons to
rout out the horses, then using the
plane to chase them into a blind
corral is not only thrilling but
hazardous. That's the way Floyd
Hanson earns a living, and a writ-
er who made a trip with him de-
scribes the experience next month.
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(“PYROIL STEPPED UP |
MY GASOLINE MILEAGE

AND MY MOTOR

Here's what one of the milliona of users of Pyroil
says: ‘I bought Pyroil for my trip home and found ir
stepped up gasoline mileage 2 miles per gallon and
my motor had more power!”’

Whether your car is new or old, it needs Pyroil. In
older cars, Pyroil cuts out carbon, gum, sludge. Frees
valves. Safeguards against bearing burn outs. Re-
duces friction, overheating, noise.

If your car is new, Pyroil will break it in without
abrasive wear. Prevents ruinous corrosion (acid atrack
that causes early depreciation. It's the unmatche

Pyroil film with its marvelous ingredients that does
this. Does not drain off. Takes greater shock load.
Yer only a few ounces of Pyroil in fuel rank and
crankcase give you these many benefies!

Get better performance. Get Pyroil at your service

station, today. [t saves your car. It saves your money !

Manufactured and Guaranteed by Pyroil Company,

W. V. Kidder, Founder, 5 Pyroil Building, LaCrosse,
Wisconsin, U. 5. A,

NOTHING FINER FOR
NON-ABRASIVE NEW
CAR BREAK IN!

WDISTRIBUTORS:

CHECKE AND MAIL
COUPON FOR FRAN-
CHISE FACTS.

SIMPLY
ADD TO

GAS & OIL
T — —

PYROIL COMPANY,

55 Pyrell Bldg., LaCrosse, Wis., U. 5. A.

Please send me further important Pyroil facts.

O Also send detalls of your plan for Distributors.

L ¢ _§F ¥ B ¥ 1 __J}
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STEEL SQUARE POCKET BOOK: A com-
plete, practleal and handy treatise on best
methods of using earpenter’s sleel squire.
Pocket slze. £1.00

TO EARN MORE MONEY‘ HAVE MORE FUN PRACTICAL MECHANICAL DRAWING:

m Z//'Z/ For individusl $4dy, shop. lasees, trade sh
PRACTICAL PROFITABLE

MODERN ELECTRIC AND GAS REFRIG-
ERATION: By Althouse aml Turnguisi.
Covers entire field of installation, serviee and
repalr. B30 pages. 368 illustrations. §5.00.

THE BOY MECHANIC: A Three Volume
Library Every Doy Bhould Have, "Think of
jt—3,000 things boys can and want to make.
Single volumes (each complete in itself).
$2.00. Three volumes $8.00.

BIRD HOUSES: Bulld to sell; easy de-
glgng, standard types, houses for many kimds
of birds. $1.00,

BOOK OF SMALL HOUSES (9ox12; 254
Pagesi: PPluns, costs, Epecificallons, con-
gtruction details for 115 small houses. 500
phiotos, 82,00,

OIL BURNERS: Flrst complete Look on de-
slgn, construction, operation, malnlenance,
servicing all types. 436 pages. $4.50.

DOG TRAINING: Home, stage, movies, eie.
Idog lovers: Learn the experts” methoeds of

Whatever vour interest—whatever
your nesd—here are books that will
help you. FPopular Mechanics ex=
perts have selected them for you. truining. Train your dog. $1.50.

Books to help you on vour job . .. to S‘II':JIEFT TEL""‘I& \r'u?tiflEifnsull rm'::fl};":‘u:
help you to a better job . . . to help e e gl e D L '
you earn extra money in spare-time work . . . to profitably develop a hobby Dlane oF Shaut moetel k. $2.40.

% . - L a7
s = = to gain advancement through home study.’ Other books for entertainment :I:’mlﬂml:_ﬂ HLFrJﬁgrrtJ:[riﬂc:rL.TmiE:] koimﬁ:::iure;:?h'r.
and recreation.

700 puges. lllustrated. $2.50,

Successful businesses . . . profitable sidelines . . . doubled incomes . .. have MONEY MAKING FORMULAS: 1059 ways
resulted from a single idea. Popular Mechanics Books are filled with money= (0 start a profitable business rlght at home,
making ideas. Select from the list on this page. Profit with the latest and Make quick selling products.  §1.25
best-proven facts—ideas and information, PAINTING AND DECORATING: New, Ex-
terlor and Interlor with methods of estimat-

ing costs. §1.50.
SELECT FROM THIS LIST LOG EABIHS: Easy plans; build for profit.

Vaulue! l'utuuiutg: building instructions. Cov-
AUTO POWER: A fine, practicsl book on runm‘runs DESIGN AND CONSTRUC- vr# lrepluces. 3300,

winding auto generators and  converting TION: Ehows how 1o degign and make tables, POQULTRY : Dreeding, munagement. For thoss
“Model T and other units inte 110 and chairs, desks, lamps, shelves, candlesticks, jprerested in muking Poultry pay. Develop
higher voltages. §1.00. ete.  $2.50, plienomenal layers. §2.00,

EASY-TO-MAKE TOYB: 67 varled and . 10l Tdeas for Using, New MACHINE WOODWORKING: First book
novel designs. Just the thing for the home F.EIEJE‘H,. EIIEt-:-H.f:!mls ﬂwbl‘\ Just out. 7::[.;.51 pubilished to deseribe and jllustrate all types
workshop or a guide to an interesting =mall complete on  subject. Covers all newest wood-working machines aml operations wilh
business., $1.50. Beautiful eclor illustrations. $5.00, them. 514 lusirations. §3.25.

pliises.
BDAT BOOK: Reeently published! Second CARPENTRY AND JOIN-
edition with sz additional boats. Bulld your WOoOD TURMING: A n:u'l ERY WORK: All detalls of
own boat, Full directions and details for  COUTse 'i’f i"f““"-'“:-“" L I'!ldlllg 2000 WAYS TO house Duilding: [ramiog,
ﬂ}uﬁp'[e?d smt:allu“ph!ﬂlul'ﬂ eraft. 312 pages. i?;':‘wjlt Ill:lfll.‘rl:l.]?l-t'lrlﬁj tnT}::'”_l'::I!F; MAKE MONEY |!|-I:Ii|||ir|l:' purtitiong, 1|.4I'Il'u..
DY;EJ.S{ :&u.r.ﬂ .E" . ' B]'I!ET':I.I. iaur"“”‘: amd  complete #GTH:;UAE&NED Hﬁgﬂs windows, cornices, ete. §3.00,

. CYCLOPEDIA: W K 8. Lol ] H

Greatest Auto Book. New 185th Etlliimlur}:l!B? " : . Tried and Tested Meth- ELECTROPLATING: With
out. Now more than ever before the only PROSPECTOR'S HAND- ods that Work — That SRR, inl_uod. el
book for wuto and shop mechanies, 1396 2~ BOOK: Tells what minerals You Too, Can Use, How um. A teclinical bulletin of
pages. 4.600 1ustrations. Cloth. §6.00. to leok for and where. How hundreds of men made latest methods, formulas and

to locate, sample, test, ap- their first $1.000 In trade seerets, Cleaning, pol-
Mﬂl:JERP;I! !:ﬁgli:: SEIIHI'IIGINI‘.‘h: T}.!'J]sl raﬂ]iln pr?isc. |r§1‘;u- and market; also ;2[15%“ own business. ishing, buffing, ete. $1.00.
man's ""Hoo wnowledge, " ¥ Ghirardl, prices. 3. 00, s
coviers every phase of radlo servieing today. :
L300 pages. 706 Ilus. $4.00. ) : gﬂlollt HkEFPIpHG:q]W“I fm;ﬂh ?lDDENAES‘l: mﬂ:raﬂmﬁ'p‘l'i'ng ?H'lg]'-: 333!}1%13!1'5;55'#3;!;

ed book tesching how Lo keep - - R IRENEEL SAY I ’ 2 . |
AIR CONDITIONING: By Riesbeck. The personal and family records WaEs 1o make money. .H“H'” ‘l.u!uruulﬂ rwq:mf.l
book of the hour 1n this big new fleld Get and set of books for n bLosi- Fraciical gulds for RITLANLY Jl'rurn e g
xll-”i_nml In Ameriea’s next blg industry with fieds concern. $2,95. :::t;ra?.l?id :;L%ﬁrl-.e .,_'EFE::I' ?—TH&H EOpulir  Mechan'ss.
Uils new, authoritative work. 308  pages. ¥ il
Mlustrated.  §3.50. A.C. POWER WIRING: Just | dents, boys, girls. $1.00.

published. A complete treatise WIRING: Approved eecon-
I?IESEL HANDBOOK: By J. Roshloom, on the proctical applications omy metheds for limes,
The stundard book on modern Dlesel prace and uses of alternating current buildings. Standard up-lo-
thee. Adopted everywhere for instructions in for power. 461 pazes. 1llus- date book meels every re-
land, marine, locomotive, aulemaotive, aero trated. $4.00, quirement, $2 50,

and poriable serviees. 544 pages. Tilus-
trated. £3.00.

AIRPLANE SERVICING MANUA "

Covers construction, mutrrl.a.lu.“n'.ll::i#[en:ni:-i SEHD “0 MouEf-ooKs SHIPPED c- 0- D- IH “- s-

overhaul, rigging, welding, repair, tools,

Hﬂﬂ; ;{L’EE“"““ engine troubles. 1000 pages.  Select books from list above, Help yourself to more profitable—
" more enjoyable days. Bend No Money. Pay postman above prices

SHIP MODEL: Build finest ship mode] of PlUs postage, (C.OD. in U. 8 and possessions only). Add ten

them all. Bovereign of the Seas. A real mas- cents for each book for postage if remittance is sent with order.
terplece.  Detalled instructions, plsns, ete. Act MNow.

Authentle design. 180 Pletures. £1.00.

ARMATURE WINDING: New edition on POPULAR MECHANICS PRESS

eonstructlon, winding, repairing of A.C. and

D.C., motors and generators, £2.00, Room 938 —200 East Ontario St., Chiclgn, 1l
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FIRE! FIRE! Great clouds of rancid smoke
pouring from the window! False alarm. It's
just a pepe in action! A pipe jammed full of
some hell-fire brand of smoking tobacco.

»y

- 5 [T a
“« JEHOSAPHAT!" said the firemen. Clean
that pipe and switch to mild Sir W u!w..r Ra-
leigh! It's so much milder! 5o irla:_-;mnl. _-‘.l:i!
' full ounces of choice burley! {

-.m!}' 15¢ for 2

SIR WALTER
R

RALEIGH

FREE BOOKLET tells how to make vour old
pipe taste better, sweeter; how to break in
a new pipe. Write for vour copy today.
Brown & Williamson Tobacco Corpora-
tion, Louisville, Kentucky. Dept. P-89.

TUNE IN Tommy Dorsey and bis famows orchestra, Every
Wednesday evening, coast-to-coast NBC Red Network,

ke e R
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FARM
Simple squeegee to clean barm floor . . ... ... ...... 4861
Belled crow scares others away . ................ 464
Chain harness traces locked on singletree. . ....... 470
Cattle kept away from hog trough. . ... ... ....... 472
Land roller made from ;iiéi culvert. ... .:ic05 0554 475
Ripening cabbage in wet weather . ............... 475
FURNITURE
Slipper chair and stoal . ..., 00 avuauvinanininas 428
Clrenlar night TaBW . ..o 00040 iiconrosrssysssss 431
edal extensions on piano for small children....... 432
HAND TOOLS
Hand seal converted to hand punch .......... e
aint r for 5
Altered bars of beam compass cannot twist. . . ..... 440
Measuring distances with simple sextant. . .. ... ... 441
Coil spring holder for driving brads ..............448
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teel ball enlarges hole reamed undersize. . .. ... .. 464
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Metal roofing repaired with “BB" shot............430
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your honest answer . .

Opportunities in
Traffic Management

The field of Traffic Management offers real opportunity
only to the man who knows. Spare time study and the
will to succeed have pushed scores of Traffic employees
up the ladder to financial success. Many LaSalle-trained
traffic managers—both in the railroad and industrial
field—now command salaries of $3,000.00 to $5,000.00
a year—and better. Investigate. Find out how you can
gualify for these higher positions through LaSalle home-
study and guidance.

Law for Business Success

And it isn't necessary to practice law to get this
Success, In fact probably most of the men who study
law today have no idea of taking the bar examination
or becoming lawyers—they want law training to give
them mastery of men and situations in business. You
know that—

(1) the man with legal training is a leader—not
a follower.

(2) legal training keens yvour mind—clears away
the problems that stump the ordinary fellow
and makes you master instead of man.

(3) knowledge of law simplifies the complications
of executive work.
(4) Many top executive places are filled by men
who have studied law.
No matter whether you are in a big corperation or a
small business—in a great cty or a little town—a
practical knowledge of law cannot fail to be of real and
vital help to you in making a more successful career,

In every state in the union vou'll find law-trained
men who came up through LaSalle, What others have
done, dym_: can do. -

And LaSalle offers either a full law course leading to
LL. B. or a shorter business law training—whichever
you prefer. All text material, including valuable 14-
volume Law Library. Training comprises the most
effective features of modern law instruction.

Executive Training

Executives who are efficient managers command re-
sponsible positions and good incomes. And the need for

O Commercial Law

O Expert Bookkeeping

0O C. P. A. Coaching

O Industrial Management
O Modern Foremanship

0 Higher ﬁ.omu-:tnmi{
0 Law: ree of LL.H.
O Traffic Management
0 Modern Salesmanship
0 Business Management

AN WA W R ST W TR WSRO . R W s e

LASALLE EXTENSION ;,.inoemining Dept.964-R, Chicago

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

O Business English
O Business Correspondence | 2
0O Effective Speaking
O Stenotypy

ik

Plan Your Future

Choose Your Field NOW For Success

Will you master fate or will fate master you? That’s a question deserving
. right now! Actually it is all up to you. You can do
with Life almost what you will. LaSalle will help you establish yourself for
real success by providing you with the comprehensive, specialized training
for which it is so famous. Choose your field . .
below for the free booklet you want us to send you. It can be your first step
toward assured success.

. now! Check the coupon

trained executives is growing rapidly. We train you
thoroughly at home in your sgare[:ime for every type of
executive work—teach you the principles and practices
used by our most successful business leaders and help

ou develop your management capacity—by a training
gu'ﬂt. with the aid of outstanding executives.

Become an

Expert Accountant
The Profession That Pays

The demand for skilled accountants—men who really
know their business—is increasing rapidly. New state
and federal legislation requires much more, and more
efficient accounting from business—big and small. Cor-
porations are in constant need of expert counsel in mat-
ters relating to Auditing, Cost Accounting, Business
Law, Organization, Management, Finance. Men who
Emjm their qualifications in this important branch of

usiness are rapidly promoted to responsible executive

ositions—given an opportunity to earn real salaries.
The range is from $3,000.00 to $10,000.00 a year—even
to higher income figures.

Under the LaSalle Problem Method vou can at home
acquire a thoro understanding of Higher Accountancy,
master 1ts fundamental principles, become expert in the
}wgcln‘:al application of these principles—this without
osing an hour of work or a dollar of pay.

Your training will be under the direct supervision of
a staff of legal, organization and management special-
ists, business efficiency engineers and (%crtiﬁm‘l ublic
Accountants.

Preliminary knowledge of bookkeeping is unnecessary.
We train you from the ground up, or from where you
now are, according to yvour individual needs.

Mr. Salesman: What’s Wrong?

Why aren’t you making more sales—more money? Is it
you—or your proposition? Check up first on yourself.
Other men—no better than vou—have found their
earnings jump and stay up when they trained with
LaSalle. Literally thousands of men—many of them
years at the game—have increased their sales volume
and earnings through home study with LaSalle guid-
ance. Sound—practical—usable—right from field ex-
perience. Train for top-notch production with LaSalle.
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BUILD YOUR fi
OWN MASONITE
GARDEN TABLE AND DIVAN

All the comferts of home — in the garden! The table
is made of a carriage wheel, with a durable, weathar-
resistant MASONITE TEMPERED PRESDWOQD top.
You can leave it cutside all year round.

The luxurious lawn-barrow divan is just the thing
for long, lazy days in the sunshine. A natural com-
panion for the carriage-wheel table, Sturdy. As easy
to move as a wheelbarrow. Sunshade and seat are
MASONITE TEMPERED PRESDWOOD. Back-rest is
MASONITE QUARTRBOARD.

Mail the coupon today for FREE working drawings
and assembly instructions for these two new MASON-
ITE masterpieces. Start building them at once with
Genuine MASONITE!

s, MASONITE

| THE WONDER WO0OD
““EGH}TE OF A THOUSAND USES

A MiIssISsSsLIPrPI] FRODUCT

SOLD BY LUMBER DEALERS EVERYWHERE

Copyright 1038, Masonite Corporatlon

e ——————————— 1

MASOMNITE CORPORATION, Dept. PM-9
111 W. Washington St., Chicago, III.
Please send me FREE working drawings and

assembly instructions for the MASONITE
garden table and divan.

Name,
| Address
{ City

Stafe
L
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Jig to cut miters on circular saw . ... .......... . 424
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g:rﬂberu on_ends of seesaw protect children....... 4286
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Gates with heavy hinges close autnmahcaﬂy «. . 448
Outdoor theater for young actors . . .............. 450
Tricycle luggage quickly remowved ............,, ,4_55
Anchor bolts held rigidly while pouring cement. .. .458
Etching glass and metal ......................, 450
Lifters to carry heavy PiPe . .....00000000. . . 462
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IMPORTANT NOTICE

It is the intention of this magazine to provide its readers with
information regarding the latest developments in the mechanical
arts, We take no responsibility as to whether the disclosures con-
talned in our articles are covered by patents and advise readers
to investigate this subject before making, using, or selling any of
the products. machines, or processes described, in order to avoid
possible liability for patent infringement.
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Are you *“‘going places” in this
world? Places like 4 Better Job . ..
Better Pay . . . A Brighter Future?

Not if lack of training is a perma-
nent stop-light on your road through
life!

L. C. S. has trained thousands of
ambitious men and women for big-
ger, better paying jobs. Can they do
as much for you? That’s for you to
answer! And mailing this coupon is
a good start toward helping you
make your decision.

1 W —
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INTERNATIONAL SCHOOLS

BOX 5522.J, 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:

TECHNICAL AND INDUSTRIAL COURSES
O Architect O Bheet Metal Worker 0 Commercial Refrigeration O Burveying and Mapping
U Architeoctural Drafltsman [ Boilermaker O Flumbing O Bteam Fitting [0 Bridge Engineer
O Building Estimating O Telegraph Engineer [0 Heating [0 YVentilation O Bridee and Building Foreman
O Contractor anid Bailder O Telephone Waork O Radio [J Air Conditioning and Cooling O Chemistry ] Pharmacy
O Structural Diraftaman O Mechanical Engineering 0 Steam Enginreer O Coal Mining
O Structural Enginesr 0O Mechanionl Drnftaman [0 Steam Electrie Engineer 0 Mina Foreman [1 Fira Bosasa
0 Management of Inventions O Machinist O Toolmaker [0 Marine Engineer O Navigation
0 Electrical Enginoer O Pasternmaker O R R, Locomotives O Cotton Manufasturing
O Electric Lighting [ Diesel Engines O R. R, Bection Foreman O Woolen Manulacturing
[ Welding. Electric and Gaa O Aviation Enginea O Air Brakea [0 H. R. Signalmen [ Agriculture
[0 Reading Shop Blurprinta [0 Auta Technician O Highway Engneering 0 Fruit Growing
[0 Heat Treatment of Metals O Aute Electrical Technician O Civil Engineering O Poultry Farming
BUSINESS TRAIMING COURSES
£ Business Management 0O Bookkeeping [0 Berviee Station Saleamanship O Grade School SBubjects
O Industrial Management [ Becretarial Work [0 Firat Year College SBubjecta [0 High School Bubjecws
[0 Traffic Management O Bpanish [ Business Correapondence 0O College Preparatory
O Arcountaney O French O Bienography and Typing O INMastrating
0 Cost Accountant [ Baleamanship O Civil Bervica O Mail Carrier [0 Cartooning
O C. P. Aceountant O Advertising O Railway Mail Cleck O Lettering Show Cards [ Signa
DOMESTIC SCIENCE COURSES
O Home ]_:'Fl-"-lﬁmlll-'i-n! 0O Advanced Dressmaking O Foods and Cookery
O Professional Diressmaking and Designing O Tea Room and Cafeterin Mansgement, Catering
INEMEE.....coccrinsmesrerssrmmmennmmsmsmanasnsnssnenssnssanasnsrassnsssansensssssassessesfl Plerusnesssnsal DI EEE o rssasesreraresmmssarent srasmbensntabesnes s A TSR AT RS SRR
T T T s | 1| | e ot e PR e e
If you reside in Conada, send this coupon fo the Mternotionsl Correspondence Schoole Canodion, Limited, Montreal, Comada
If you reside in England, gemd coupon fo I. €. 8., 71 Kinpsway, London, W. C. 2, Enclond
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 DRAWING
J BIG MONEY!
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10 DRAW
AT HOME

artist aml be Your "own
You can learn AT HOME in
yvour spare time this simple, practl-
cal way, There's a big futura In this
fascinating and profitable

fisld for men and women of
all ages. A Tfew pleasant
hourg o week should give

you the ability Lo earn good

maoney.

OMMERCIAL ART

CARTOONING AND DESIGN—
ALL IN ONE PRACTICAL COURSE

fur proven method of instruction includes
every branch of Commential Art, and your
drawinegs are given the correction and criticism
of experienced Art Instruclors. You start by
drawing straizht lines and in advancing from
lesson Lo lesson ol receive all the constrae-
tive help you necd.

BE an

boss""

PICTURE
ERINGS 525

—Misa G. A. Hlll
nf Cedar Valo,
Kans., has sold

IT™s 1#7&;5' EA,? Y 'Aﬁ"; pevesd” painines
L =4 L") for $25.
e -Twe - TeAee]
. — : 0 TIME
FI’ :f - -| - ;El:m‘g:u:.‘nilu 11lllE
2 Bl B i averages thak
A | LT
& ._"‘-.m s NO AGE
P ' i LIMIT
.-f 3 —F, KEucher of

Hillpdula, N. J,
was 40 when ha #h-
rolled wih WEA.
Has had several
pictares in exhibils,

sz ;_.-"’ ¢

From a simple framework to the finished
figure. Art made sasy by simple steps that
the average person can follow. The above is
ong of the |6 key poses in our illustrated
LIFE CLASS BOOK included in course.
TWO ARTISTS' OUTFITS GIVEN—AT HO
- EXTRA COST! In-
cludos eyerything
| yvou noed ta get
started in Art. Wasl
COUPGH today for

complete details. -__.7-=—.-':'1'; .'Ef
ws How
WASHINGTON SCHOOL OF ART
-E Studio 129E, 1115-15th Street, N. W.

Washington, D. C.

| I am interested in learning to draw, Withoui obligation,
pleage send me ¢ FREE copy of your Book, “Art for Pleasure
and Profit."”
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SEE : TRY

SLINGERLAND

RADIO KING DRUMS
MAY-BELL | £
GUITARS = /"L

Don't
b u ¥
Gulitar
Mandolin,
Banjo, Elee-
tric Gultars,
Bugles or Ng
Drums untll you
have seen anid
tried the Slingerland
May-Bells. Guar-
anteed More for your 4
Money. Wonderful, 4
snappy, powerful, j
pleasing tone., No
equal in price. Sold
on easyY payments
and 5 days free trial
by all leading music
dealers.

Cut _this Adv. Dul—Geod for
$1.00 Credit.

|

Ask lor Spenial Information on How
o Oregunize Drum end Bugls L".nrpn. i
Hen for fres cawmlog. Mention
Instrument Write today,

SLINGERLAND MUSICAL
INSTRUMENT MFG. CO.
1330 BELDEN AVE. CHICAGO, ILLINOIS

wnted.

You Can Regain Perfect Speech, if you

STAMMER

Bend today for beautifully fllustrated book entitled *
BTAM ME.?R," which describes the Bogue Unic M aat?:ud[}::})rbi;ru
acientific eorrection of stammering and stuttering. Maothod
gucoesafully used at Bogue Institute for 37 years—aines 1001,
Endorsed by physicians. Full information coneerning correction
of stammering sent free. No obligation. Benjamin N, Bogue,
Dept. 194 Circle Tower, Indianapolis, Indiana, '

AUTOMOTIVE

PSR ENGINEERING

7 .
ﬁ" 'ﬁ Bachelor Srie Automotive.
= F Averonautical, Ar rilcal, Eloctrical,
I}Gz y equipment, Al colleze
JW.J Write today for Catalog.

Industrial and cering! Mowdern
LAWRENCE INSTITUTE
A MON-=PROFIT
COLLECE

Low tuition
OF TECHNOLOGY
15102 Weadward Ave,
Operator
No. 38

Derress = n
tural, ©

ON REQUEST

DETROIT, MICH.

FOLLOW THIS MAN

Bocret Bervies Operator Mo, 38 i on tha jobl
Running down dangerons Counterfeit Oang. Tell-
tale fnger prints in murders) girl's room.

The Confidential Report

Free Dperater Mo, 95  simsds

fo hiw chief. Weite for il
Earn & Regular Monthly Salary
YOU ean bacone a Finger Print Expert nt ome,
i your lrn:t tima, at small cost. ‘#:riu for con-
fidential full report nnd details.  Literature will
be sent only to persons slaling their oge.

INSTITUTE OF APPLIED SCIENCE
v y 1% Sunnyside Ave.
5 paerg | Dept. 1156 Chicaga, .

MAIL FORR FREE INFORMATION

1117 Bedford Ave., Dept. PM-64
B Ro DKLY' Brooklyn, New York City, N. Y.
n

N[ l 0 Oil Burner

Diesel Technieal E
Awiation Mechanie O Welding
sc“ool LT T e e Pyt g

Aeronautical Technieal

Auto Mechanie [0 Talking Pictures
Refrigeration O Machine Shop
Radio and Television Mechanio
Air Conditioning
Architeetural-Mechanical Drafting
Eleetrieal 0 Window Display
Armature Winding

O0oO00ooooooa

Name......cooeenssnnsnns

FE I
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Be a Radio Expert

Many make ¥3() * 50 375 a week

| will train you at home for many Good
Spare Time 3"_"':5!'" Time Radio Jobs

Do you want te make more money ! made good spare time money—E200 to $500

5 alfers you Mmooy  opp nitigs  for well a year—{for hundreds. 1 ALSQO GIVE YOU

— puying spare Limoe and ime jobz, You A MODERN, PROFESSIONAL ALL

J. E. SMITH; Pres., National Radio Institute don't have to give up Your present job, WAVE, ALL PURPOSE RADID SET
Establlshed 1014 leave home or spend a lot of moeney Lo BSERVICING INSTRUMENT TO HELP

The man who has directed the home study become a Radie Expert. FIX BETS QUICKER—SAVE TIME,

training of more men for the Radio Industry MAKE MORE MONEY.

than any other man In America.

Hng Radio Experts Make
S 0

, 550, 575 a Week
Radio broadeasting stations employ engi-

neers, operators, station managers and pay
up to £5,000 a vear. Fixing Hadio sets in

| Give You Practical Experience

I send you special Radio equipment; show
you how to comduct experiments, build eir-
cuits illustrating Important principles used
in modern Radio receivers, broadeast stations

Broadcasting Stations

Employ mansgers, engineers, operators, Instal-

spare time pays many $200 to $500 a Year
—full time repair jobs with Radio jobbers,
manufacturers and dealers as much as $30,
50, 375 a week, Many Radio Experis
open full or part time Radio sales and re-
pair businesses, Radio manufacturers amd
jobbers employ testers, inspectors, foremen,
engineers, servicemen, paying up to $6.000
a year. Automobile, police, aviation, eom-
mercial Radio, loud speaker systems are
newer flelds offering good opportunities now
and for the future. Television promises to
open many good jobs soom. Men I trained

and loud speaker installations, I show ¥ou
how to build testing apparatus for use In
spara time work from this equipment. This
50-50 method of training makes learning at
heme interesting. faseinating, practieal.

You Get a Money Back Agreement

I am sure I can train you successfully. 1
agree in writing to refund every penny you
pa¥ me If you are not satisfled with my
Lessonz and Instruction Berviee When you
I'll send you a copy of this agree-

lation and maintenance men for f(ascinating have gowl jobz In these branches of Radlo. finigh,
jobs and pay up to $5.000 a year, Read their letters. Mail coupon. ment with my Free Book.
Set Servicing ' There's.a Real Future in Radio Find Dut What Radio Offers You
for Well Trained Men Mall the eoupon now for °“"Hich

Act Today.
Rewards in Itudie,” It's free to any fellow

over 18 years old., It pointz out Hadio's
gpare time and full time opportunities and
those coming in Television; tells about my
training in Radio and Televizlon: shows
you letters from men 1 trained, telling what
they are doing and earning. Find out what
Radio offers YOU ! MAIL COUPON in an
envelope, or paste on 4 posteard—NOW |

J. E. SMITH, Pres. National Radia Insti-

Spare tlme get serv-
lelng pays many 335,
$10, 815 a week exira
while learning. Full

Radio already gives jobz to maore than 300,-
00 people. In 1%37 Hadio enjoyed one of
its most prosperous years. Nearly £500,-
oo, 000 worth of sets, tubes and parts were
gold. Owver 5,000,000 home HRadloa were
gold—25,000,000 homes (4 out of § in_the
1. %, ) now have one or more sels. Over
1,800,000 aute Radlos were sold—>5, 000,000
cars now have Radios. Every year millions
of sets go out of date, are replaced with
Every year millions of -dol-

time servicing pays as
much as $30, £30, §73
a weelk,

Lou newer models,
5:'%::::‘r lars are spent on transmitting equip- tute, Dept. BIP
ment, Televislon developments, ete. The Washington, D. C.

Building, Installing, %30, $50, %75 a week jobs have grown
servicing and operat- from & few hundred 20 years ago Lo
ing public address thousands toeday, And Radio is still a

voung industry—developing fast,

Many Make 55, 510, 515 a Week
Extra in Spare Time

E¥stems is anmother
i ey ] Erowing field for men

m well trained In Radin,
While Learning

HE“EIS pROOF The day wou enroll T start sending

THAT MY TRAINING PAYS Extra Money Job Eheets showing how to

Throughout your
S50 Monthly in Spare Time ideas that
1 work on Radie part time, still
holding my regular job, Since en-
ralling seven years ago, I have av.
eraged around 230 every month."
JOHN B, MORISSETTE, 200 Valley
5t.. Manchester, N. H.

Makes 550 to $60

o Radie repair johs,
tradning 1 send plans and

-

month." HR. H. ROOD, R.
City Hall, Los Angeles, Calif.

138,

a Week g J. E. SMITH, President, Dept. 8JP '

m i ' T =

E:!Junn&"rr;m'léa?.:‘ 1::-:;::5;: = National Radio Institute, Washington, D. C. :
after all expenses are Dear Mr. Smith: Without ablignting me, send “"Rich Rewards | io," which
Sl e BB pu s Spete e and, il e hoortinicies I Radlo”afa Spiking ol

- 0 raining men at 3 i A ris

take eare of, thanks to I (Please Write Plainly.) 1{ 4t home in spare time to become Radio Experts. I
N. R. I."" H. W, 5SPANG-

LER, 12845 5. Gay St., i ]
EKnoxville, Tenn. | ] BRI - e e G Bl e S S e e i AGE I
Operates Public Address System 1 1
ST have & aeition with the Los I ADDREBER .\ i ovninuioe

Anpgeles Civil Service, operating the ® 2 " 7T oo rr e Ee s mnE e e LR AL L T R R L oo L L P .
Public Address System in the City .

Hall Couneil. My salary is 8170 a . R s T e e R R e STATE .
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= 10 St Y., GIVES BEST CHANCE FOR PROMOTION
s TE A D YW 0 R K M/ The drafitsman always works directly with the im-
"Il" i T portant men of the organization. It may be the
Nearly all manufacturing and ¢ . superintendent the engineer . . . or even the
construction starts on the draft- prospective buyer with whom he consults Be-
ing table, This means that the cause he comes to know the boss so well, he usu-
draftsman is one of the first to PERHAPS EIUI}‘ gets first consideration when a new, better
be hired and one of the last to IT IS FOR = Job opens up.
be laid off, Drafting is a steady, x
Proctime o (REL % Dikn gda . TN Lu:ﬁsiglﬁﬁ‘:zlsu:s:;:n{nﬁm:
eep . . . Without fear of re- GOINGTO
duced wages as a result of grow- WRITE 51\ F"l It makes little differsnce what vou have done before or what
ing old. Imn fact, the older a = you are doing now . . . this ad iz for you. Whether you can
draftsman becomes, the more ex- FOR THE - g draw or not . . . this ad is still for you. The success of our
perience he has, the greater his FREE BOOK - students amd graduates Indicates that no special talent or
earning capacity should be! / \ education ape needed hevond that econtained in our train-
[a¥s i ing. And you ean take this training at home . . . with-
WHAT A DRAFTSMAN DOES = ! oul giving up your present job. The legsons are zimple,
Eunmt]m:i}- 1EIE§H .m: l:lﬂf.. ,_I'L d r-:-n‘t:;- . ¥ F 4 1:-::53; and :.nl:un:'!']rmrtu:trﬂ \5?‘1‘;’.“',% J“nﬁurlu'f:?‘ b ;t:mrm-
man ls called into e boss' of- s b . s
fice. The idea is conveyed to LATER N ﬂ";; ﬁ;::t tﬂtﬂu“j drafting with all its rewards,
him. He goes to his drafting 'c N“Sq
table and puts the idea on paper. / BiLL, THERE 5.'- AT AND TO DON'T GROW OLD AT 40 . . .
It may be a new kind of nut or GOES THE = THIHK WRITE FOR FREE BOOK
bolt . . o avan such k. ’”1_””’]1'“ NEW DIESEL] § 7 LP:::TE X Begin at once to train for a big drafting job ., . .
thing as that may provide weeks LOCOMOTIVE | BL. £ &0 that you can be independent and self-support=-
of good pay for the draftsman. - DOUBTE porting now . . . and in later years. A drafting
It might be a mile-long bridge HELPED DESIGN, = job will help you to increase ¥Your earning power
+ «» «» & 10,000 horse-power motor ) R S more and more 48 time goes on, and by so doing you
.« « & new kind of elevator . . . =/ Wy’ o e N will be wble to do far more for yoursell amd your
an Improved type of rallroad w = family than if you try to continoe as an untrained
locomotive. Right now drafts- ) vl [ — man. Don't be one of those who goes down-hill at 46.
men are ‘l.'.'-urkl.lu-t on S0 I.F'l;tit’l-.l- % 3 | Become a draftsman ... enjoy progress!. .. content-
aF alrli st 1t ight hl': — ment !. . . Independence! Write at once for FREE RODK
el e b AN s L e e e
be called in first , . , and he IS, American School, Depl. DD-645, Drexel at 581h, Chicago
*ENGINEERING *
PrOﬁtable ONE YEAR condenged course for ambitious men. Theory and
practice combined. Mathematles, mechanical drawing. Students
consiruct motors, install wiring, test electrical machinery. Iliss
men hold responzible pozition:. Modern buildings: campus. 46th

Profession .

in 90 Da;vs at Home

Hundreds of men and women of all ages 18-50 make $10.00 to
$20.00 in a single day giving scientific Swedish Massage and
Hydro-Therapy (reatments, There 18 a big demand from
Hoapitals, Banltariums, Clubs, Doctors and p[r'lnt,e patients as
well as opportunities for establizhing your own office,

Learn this interesting money-making profession in your own
home by mail, through our home stody course. Bame in-
structors as in our NATIONALLY ENOWN resident school.
A |:l1|r1m:u:. 12 awarded upon completion of the course. Course
can be completed in 3 to 4 months. High School
training l: not necessary. Many earn big money
while learning.

Anatomy Charts & Booklet FREE

Earoll now and we will include uniform coat,
medical dietionary, patented reducing roller and
Hydro-Therapy supplies without extrs cost. The
reducing eourse alone may be worlh many times
the modest tultlon fee,

Send coupon now fer Anatomy Charls and booklet
containing photographs and letters from suceassful
graduates. These will all be sent postpaid—F I’IEE

— — S ——— N S ———— —

THE College of Swedish Massage (Successor to Im:mli:lllap llﬂuunj
Dept. 664—I1601 Warren Boulevard, Chicago.

You may send me FREE and postpaid, Anatomy Charts, bocklet eon-
taining photographs and leltters from graoduoastes, and complete details

of your offer.
NARW oa cininmninisin
Address ..o

year begins Bept. 28, CATALOG.
ELECTRICAL SCHOOL

% B LI s 269 Takome Ave., Washingion, D. C.
WIN YOUR WITH THE
DAWN SKI> PATROL

TUnequalled advantages in location for all vear fving, fineat

equipment, highest Government approvel for obtaining license
| in Transport, Limited Commercial, Private Flying, Radio,
Sheet Metal, thmmm[ Jourses. For
complete illustrated mmlm_r, write—

J.D. GREEN, Director, Depl. PM 11, TULSA, OKLAHOMA

SCHOOL OF AVIATION

L —— s 1

To those earnest students of this fascinatin pmtﬂmtun
who realize the advantage of PERBEONAL ?'\HT[HJ(‘
TION by a natlonally known eartoonist, I offer a system
of study recommended by America’s foremost cartoon-
fats. It"s as near ke E‘r vate tutoring as s possible in
& home study course. rite at once lor free detalls,

Tratnlng Maan: Good Jabsg
Railway and Bus
|:| ny lo

Specialize . . -
MEN=10 io BO-—traifnéd ns

Passenge r Traffic Inspeciors earn g
RET

|-|'|\, with ompeerience
e LT |ll SO EER
ml up o 155 por
sfari, aF reflund tui-
Standard RBusinrcas

2049, BuNalog, M, ¥

nia I ! Al ancy
0 iplete o

nrd W pir
month, Bl e
tion. Froe
Training I"-\.tlluh

b-.u.



and Where There Are Diesels

You Find H. D. S. Graduates

Almost every day . . . right in your own daily life . . . you see
Diesels at work . . . read about, or hear about, this great new
form of power , .. about how it is spreading like wildfire.
Hemphill Schools graduoates are in the thick of this great swing
to Diesel. Back of thousands of Diesel horsepower turning the

wheels. |lr1'1.|'|'|.:_- the prupr”rrh .« » meeting the world’s

NUMernns power n|~n~||:- s a « AR Hr'lltplli” men. in III-t' many

+
interesting. “big future”™ jobs offered by Diesel, ]
H. D. 5. graduates are operators, chiel engineers, sales engi- E:
neers, -"“I"'ri:llh'llltl'lll-. service men. master mechanics . . . o J

name ul:l} a few of the lypes of ]lrr-ililll'l'i. I”!H'} I[Ii:tliﬁl’ll for j m:sﬁJ

t!ll:'lr _'||1|_“|= ,']]'Iul I'I]I'I_Illr'lﬁ|_||_ll||‘-'- lhi" Flrh"l.l'" I‘I“"!Illllll“ 'H-ﬂ'l\ & -

through practical training that you. teo, can obtain at any one
of the Hemphill Diesel Schools you may prefer to attend. Or
vou can start your training at home . . . now. For complete in-
formation on Hemphill Diesel courses, send the coupon today.

HEMPHILL

DIESEL SCHOOLS

Located only in the cities listed below ond in no way
cDI'iI'ItH."'I_'I-d wilh oy other sehoals of zin

BOSTOM, 114 Brockline Avenue

NEW YORK, 31-26 Queens Bled., L 1. City - g
DETROIT, 2341 W, Lafaystte Bled. STREET
CHICAGD, 2014 Larrabee Street
MEMPHIS, #17 Monroe Avenue CITY
LOS AMGELES, 2120 San Fernande Road
'JA‘EI"uTTI.E B0 Watlake Marth
VANCOUVYER. B. C., 1341 Granville Street

Please send me new issue of *March of Diesel”™ booklet and
details on Hemphill Diesel training. (This special informa-
tion is intended only for men between the ages of 18 and 45).

NAME AGE

STATE

Send l”'lr'\l. Cﬂupﬂﬂ' Tn- Mearest Address Shown Al Lefi



Ican train you for

DRAFTING

right in your home
\ by my practical method

Englneer
Doba

can prepare you just as he has trained thousands of success-
ful students, aged 16 to 18 to past BO0.
His prm:t:::u.l “Work-Job" method Te-
gquires no previous experience. High
school education not needed. He offers
you a real opportunity to get a com-
plete training in drafting right In your
home in & sarprisingly few months,
Engineer Dobe teaches his students

until thoroughly trained and un-
til holding a good paying job.
Drafting offers big ﬁrpurlun-
ities in many flelds. Mail the
coupen teday for FRERE il-
Iustrated book “‘Successiul
Draftsmanship™ and full de-
tails of Engineer Idobe's ro-
markable offer that includes
all necessary tools and equap—
ment. Bend eoupon TODAY |

ENGINEER DOBE
Div. 3376
Libertyville, 111,

]

i

1
I Bend me your free book ‘‘Successful Draftsmanship.” ]
i Please explain how you assist your graduates to good |
i positionas as draftsmen. i
i MEmME i ey i 3 i
NIRRT W S e T |

1
I TP o insc s sttt i
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CAR

Eﬂﬂll NEWS—JUST OUT
1938 AUDELS NEW AUTOMO-
BILE GUIDE is NEW from cover
to cover. Explaining the Theory,
C ction and Bervieing of mod-
ern motor cars, trucks and buses;
ﬂ!d t}linnlpllcntian of aum tﬂm
ned, = =

mm‘?ﬁu“ IN Hnun'r FORM,
| 1540 PAGES COVERING . « «

AUTO REPAIRS & SERVICE HELPS

All the Parts of an Automoblle—
Automotive Physics—The Gas En-
gne —How a Gas Engine Works—
a3 EnginePri uetplm—hl ulti-Cyl-
Inder Englnes —Horse Power— Au-
tomobile Engines —Engines: Sta-
tionary Parts—Engines: Moving
Parts—Pistons—Flston Rings—
Connecting Rods—Crank Bhafts—
The Valves — -The Valve Gear
—Cams &nd Cam Action—Valve
Timlng—Cooling Bystems—Gaso-
line — Fuel Feed Systems — The
F Mixture—Carburetors—Automatic
Choke—Super-Chargers— Transmisslons
—8ynchro- ‘LFeh—( “lutches — Universals
P and Pmp-el]er Bhafta—The Differential — Rear
Axles — The Running Gear — Brakes — Wheel
b ment—HKnes Action—Steering Gear—Tires—

. Lu nts and Lubrication —Automotive Eleotricl

-—Imlit.iun Systems— Marneto Ignition—2Spark Pligs --Igﬂitionf_ ol
Iri'hnlwrp .Antnmlti Spark Control--Ignition Timing--Geners s ]
l,nr l:m:l ::.rter ‘enting--Lightin tams--Storage Ba l'lmﬂu LLery

Testing ‘I" Elzu Automotive {llll:

'Inll M Autnmnhih Parts Fully IIII-I:I-tI‘lMﬂ Tﬂ- Gﬂ
.l.lll:l-'l:.llitn for Yowrsalf Simply Fill in and Mail Coupon Today

COMPLETE e« PAY ONLY ! $1. A MONTH i—-

'I'Hm- AIJDI]. & Eﬂ. ll-l “EIT Ellﬂ I-T! H“ "I"ﬁllﬂ

poatpaid UDELS NEW AUTOMOBILE hT.Tll]ﬁ (84) for free ax-
mhl.thu If 1 d.bcirtutnl: it, I'will send yoo §1 within T day=s;thenremit§1 month-
Iy until purchase price of §4 is paid. Otherwise, | will return it to you promptly.

SEEIT!

GUIDE

OBILE

UTOM

NEW

DELS,

Get into the
profitable business
of rewinding and repairing electric
motors. This home=study course will
help those who wish to increasa their
knowledge of the subject, and will b
of value to others responsible for
maintenance of domestic, office and
factory equipment. Free booklet.

INTERNATIONAL
CORRESPONDENCE SCHOOLS
Box 5526-J, Scranton, Penna.

"CARTO

AMND MAKE BIG MONEY—AT HOME—EBY MAILI
'Mtnlln« pay up to $200.00 per eartoon. 'Gel in thia

FIELD and be your own bossl My 50 lesson—
1000 llisstration esurss shows you how. ﬂﬁ"ﬂﬂﬂ

MARKETS INCLUDED— 2"“
l!ml I'H FII!! hhih,

Al fer.........
MOON GAG-CARTOON SCHOOL
Box 106 — Dept. AG, Fall Croek, Wis.

AT HOME You can learn by our modern and
original system of instruction every part of the
Watch Repairing Trade at home. You can
earn money while learning and prepars yourself
for a well paying position or start in businesa af-
ter sompleting our course of instruction. Good
watch repairers are in demand and generally enrn
very good salaries. For particulars apply to the

Wisconsin School of Watch H-mlﬂn.
524 L Mason 5t.. MILWAUKEE, WiS.

@STUDY AT HOME
& Legally tralned men win high-
= or positions and bi -
cefs in business and publie
life, They command mmct.
: h'E;“""g““““'““ now than
Lo e : 1 ore, Hi ra
b‘rmnw‘rﬂfiu mmm
! More Ability: More Prestige: More Money
We guide you step by step. Y- an train st home
during spare Hme. ﬁhuru H' TLJ H. conferred.
Boceeanful graduaiates in ever¥ section of the United States. Wa
furnizh all text |r|u.\.L~r|||.I including fourteesn- -.-|:|I|.1 ne Law Library,
Low cost ensy In.rrru (» H;. OUF voluahle fd-page ** Law Traini o
Leadershlp'® and **Evidence’* books FREE. Send for them E“U
LASALLE EXTENSION, Dept. 964-L, Chicage, Illinnis

Berin Todav.

Write for our Free Book, ""How L0 He-

* It contains specimens and
medd o write in spare time. Your
tien on a card if you enclose
stamp for L-.-wnu Write today., The Tamblyn School
of Peamanship, 418 Ridge Bldg., Kansas City, Mo.

PLEASURE or PROFIT

Pre for profitable business or fascinati
hobby, at home under guldance of qua.lmg

iy Tt
. T A
AMERICAN SCH DGERAPHY
3601 Michigan EE,".,E: PHOT Dept.

Sand booklet, "'Opportunitios fn Modern Phumh,"

reguirements,

Chicago, Iinols
full particolars and
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It pays to train at Aero LT.I.—America’s largest,

e v . 7 - finest, most modern educational plant devated salely
v = . e, ; EE“ to airerafr training.
n‘ n E ‘7 ‘7 [] L
/{ Qwr 50 : A u

A
. Aairy cAT@eT
deoor 1o an aircrait .T‘d"'j"":-r_-'-r that
e 1ock the Qoor = = gtar K@Y '« »
To unlock e ormpin key . . . & MAS L ical progress
qust use the 1= o Y e ewrifl teCRINLAL BESS A
must ._....E_ Lt metch the 5 s eh as you
Las polch 1OT B o i lra.‘l:'llng Suci
maltcnes . acciry That key 18
ireraft indusiry-
ol the air

an receive only at Aero ) yo-to-the-
ining 80 Wk~ Th gh g dini in the-th s of ai ft desi
minuie o AUiNC “pied cal, 1 e Orouy rounding in the-theory of aircra eslgn
: a rEL 'l.l.1 i nlltﬁﬂ re IEIID p[ﬂcﬁcili sloﬂnt.t:c:jg;l?h ul and construction is a feature of Aero L T.I. Courses.
h.- ct i ircraft p co wrucion
: i jence 1 an at

al experne i d
: lt qu&hi"[ you betler for }‘ﬂ'l.\l' A
no' caree

5 _—Engineet

ireralt industry s
= farainng ol the aif \raining prog
There are 1Wo t_.amchd::;’;.”_ olfers a EU‘-‘;’“E};‘: iollowing courses
ing and Production: S0 or either branci- ©  ce requirements:
for the man desl.l_tllnfuu can meet Aero 1TlLe

1

are open 10 Yo

G

AND DRAFTING
EERING, DESIGN, rerait engi-

AERONAUTICAL ‘Ei‘“mhn 3 Hanhr?p.l!:;“;‘;’;ﬂ,, \raining

COURSE: Super_\rl.acn Yoﬂdeﬁ the Practica the engineering and

neer and ""“cuﬁweﬁmp{who hopes 1o gnter

demanded of the

Students training in the Aera LLT.I. shops, where the
most extensive assemblage of aircraft manufactur-
ing equipment for training purposes is to be found.
ireraft plant.
- yment ol an 8l
design depar

: training
SE: Intensive Wit oo
ANICS COUR rruction 8l
MASTER hmc‘:.‘?oﬁﬂoducu?nho; ;ﬂ;;ﬂli‘fﬁf‘,fm mmbmp: _____

tartin nia fhe d ﬁl:lﬂ- Equ| -
jor a career 518 dusiry. Fundamenia aft plant pre AL ou
the aircraft incu n actual airct ss of where ¥
ﬂuh actual exper fdustry methods. ¢ st ?Gur training Pro-
ment and in ’“t;fun whereby you can s
live there 13 8

. 4 the | il (SRR
gram now. Al Aeto 175 Ga;.rresessu;:”ise 1933 1934 1835 1936 1937 1938
training pmg-;:ﬂhe D It pays to get into an industry unaffected by depres-
sions or recessions.
EXECUTIVE :3} Hnuun-r £. GROSS. : i
oHHN K. HOR idlent, Lockhe®
€. A VAY Du?f‘:md g farmer iy Pres
\fice-Pras, Lonsts

wed (ol o Arcatt coetet - SEND THIS COUPON
Aircratt Corporation F

FPlease send information on Aero LT.L training.

1 am 18 years el age or over and can furnish
character relerenceas.

CLG INDUSTRIES

Address

TECHNICAL INSTITUTE

5257 WEST SAN FERNANDO ROAD. LOS ANGELES, CALIFORNIA "




ALNd A

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
argri&_f:ares you for entrance to college. Stand-

S. texts supplied—Diploma. Credit for
H. S. subjects already completed. Single sub-

glmfdesrred High Schooleducation isvery important
advancement in business and industry and socially.

College Entrance

During the past 14 years, our High School graduates
have admitted to 531 different Universities,
Colleges, Junior Colleges and MNormal Schools—B0%,
of them without entrance examination. Course also
prepares for teachers’ certificate and pre-
examinations.

Business—Industry

To get and hold a good position in Business today you
must be ahle to write clear, accurate letters and re-

ports—do figuring involving Algebra and Geometry—
talk intelligently on matters requiring a kmlt:dﬁgof
phy, History, and NOMmMIcs.
In Industry—Mechanical and Engineering lines—
gou must have at least an elementary knowledge of
cs and Chemistry—be able to ﬁﬁun: quickly and
&muately—-knuw something of Mechanical Drawing
and blueprints—and be able to talk and write ac-
curately and clearly on both your work and ordinary
topics of conversation.
Cur High School course meets the mfamtﬂry 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 universities.

Don’t Be Handicapped—

Complete Your Training Now
Be a High School Graduate! Prepare yourself for promo-

tion in Businessand Indus-
20 Other Courses

try —for the Proiessions,
College Entrance and so-

Ower 150 noted Educators, En-

glmnu .and Bu:jnt;:‘uu Men

cial success. No matter
Fiigh Schoat traioine wil

re our epecial in- 1E rainimg wi
o 1 I:hic'h in E)D“: invaluable to yvoul
ur moderate fees cover
all instruction, standard

teztbooks and Diploma.
Easy monthly terms. Get

an|
W
e oE:rfrnu q;;llll;t:'t:.tﬂn n'
inea of Indostry and Bos

Listed - % ahead in life. Start your
i ddialisisssii training NOW1
Mail coupon for information about line that interests you

American School, Drexel at 58th, Chicago
American School, Dept, H-§45, Drexel at 58th, Chicago
Tell me hnwluttmulcﬂ'mlnhucchcd:bd MNo

obligation. D High School Course
OAccounting & Auditing 0O Diesel Engineering
O Architecture & B'lding EIDraftln& Design
0O Automotive Engin'ring [ Liberal

0O Business Management [ Private Secretary
O Com'ercial Aeronautics UHI‘er Ac't'g(C. I' .ﬁn}
OElectrical Engineering [DHighway Engin'c'g

OElectrical Refrigerat'm
O Ailr Conditioning
OcCivil Engineering
OComplete Law

OMechanical Eng'r'g
O Radio & Television
O Salesmanship

O Steam Engineering

T hasw asmritemn sJoames stamtinsa Pamsilas AMsabhsetas

APPRENTICES

Gl.'lﬂl:l PAY BIG FUTURE
u are interested In training yourself for
xfﬂy paid positien in the aviation "“]ug.[_r}ri

‘||'||-:|"i1.-|!'r immediately, inclosing SLamp.

MECHANIX “"WE“S‘.L AVIATION SERVICE CO.
Detroit, Mmh

Become an expert

photographer

Send for blg free booklet that tells how you can hecome an expert in
Cammercial, News., Portrait, Advertising or Motion Picture ,ﬂhn
raphy. Big mu-nwamnh:lnz 4:-|:|mr1unFt,| Personal ﬁumdnncc
and Home Study training.

NEW YORK IHSTITUTE ﬂF FHﬂTﬂGHﬂFHY
10 West I3 St., (Dept. 4%} Mew York City

ENGINEERING

Strathmore Station

DEGREE IN
TWO YEARS

B.85. DEGREE courses in engineering: Electrical, Civil, Chem.,
Mechanical, Radio and Television, or Aeronautical. 1 yr. Mech,

Stop
Al

Drafiing. Intense. practicgl, thorough program, Prep courses
Jor Catalog, 228 E. Washington Blvd., Fart Wayne, Ind.
7T0$ IICCISS!
CARTOONS ot that vou ean 2F vrrur-- .;-rmta.ml
RAYE II.IEHS SCHOOL, Dept. M, BOX 2154 CIGHIand. Ohio
Pﬂbll for free booklet, Howito Work Won-
em g 3601 Michigan Ave., Chicago, linois
marine and Morse bale?;mnh}r taii ht
Ushed 1874. All expenses low. Catalog free.
paying up to $60.00 in a week. 350 more men needed through-
facts. Albert Mills, 5398 Monmouth, Cincinnati, Ohio.
Kant-8lam Door Check 1a

without extra charge. Earn while you learn in thiz industrial
INDIANA TECHNICAL COLLEGE
DON'T COPY —LEARN TO ORIGINATE!
26 lessons nn.d over B0D illustratiens. Al for 0O
At home—In spare time. B 4
Ieal.n 'muhu-rrlght.munlnult{ﬂlﬁtgggnge‘rﬁ;m
ders With Words and requirements,
RA Dl ENGINEERING, broadeasting, avi-
thoroughly. Nine mon enEines
Dodge’s Institute, Ada St., Valparaiso, Ind.
Coffee
out U. 8. on local routes. Operate on credit. Ford Sedans or
lamﬂ‘ing D
an amazing invention that

center. Low tuition. Enter Mareh, June, Sept., Dwee. Wrile
RAYE BURNE will tesch vou HOW 4 rnzrrE ORIGTNAL
home SELL] 5285
Send nome and adidress .for frée details.

Crease earning power, this casy way. Write

North American Institute, Dept. 1356
atlon and police radio, servicing,
eolrse gquivalent to three years' co lo work. Behool th-
I w ME Routes
£500 cash given producers as bonus. Tush posteard for free
closes all doora sllently and auto-

b, matically, Closing speed easily
| l adjusted by turning screw at top
of check. olds doors open when

wanted open. Operates on hy-
draulic pr!m‘jll'ﬂe Low priced.
Permanent. installed In ten
minutes. Never needs al:t-enﬁu;u
i A Feal Demanstrator Furnhhld Every A.-nll
You get orders qulekly demonstrating sctual smmple on eney corry  mindatare
door. Every office, fastory, store institutbon, and publis i-ul.'ldln.: nesds & Kant-
Blam for svery door. Hush name and address T.I‘Jr |lrt,u.|lu DF |:|n|1=| IrLDM"- mn.lu

It
opportusity, AMNT-SLA CH ‘=°‘



NATIONAL SCHOOLS'

Master Training

includes:

DIESEL EMGINES
DIESEL FUEL SYSTEMS

GAS AND OTHER INTERNAL
COMBUSTION EMGINES

DIESEL AND
AUTOMOTIVE ELECTRICITY
L]

MACHIME SHOP

DIESEL ELECTRIC
POWER GEMNERATION

SHOP EXPERIENCE
WITH TIME-TESTED
TRAINING

Mail the coupon at right. In the Htera-
TiEre Yok will be sent, you will see ex-
actly how other men like you are pre-
paring themselves for
MNational's

SUCCESR in
modern training shops. You
learn on the latest, finest equipment
You do real job work. You learn by
time-tested, shop practice methods
Your training is fascinating in every
detail. You are taught how to make

good, and helped to make good after
you graduate, All of this and much more
i5 clearly pictured for you in the Free

Book of Facts we will send to you,

P (o Ty

bt el b ot ek, A1 ik

g

omn |||' a millven-iedlar
{ by an pxperienied

!n e fhepariment Natramal's Dhigsel .M-.--,r-- .:.'.'..l' I |."----.-1.'--.'l.--_ I lr---l.'-
frade jekonl arcapyrng il eawn maderm thr iraFy fding. MHere you are |
stall of eagineery an |' Fruciory aeifk Jaiesr

TESTED TRAINING REAL SHOP EXPERIENCE
INTERNAL COMBUSTION ENGINES—AUTOMOTIVE SERVICE

Unquestionably Diesel Power is the next GREAT industry. Trucks,
tractors, trains, generators, marine and mining equipment are accepting
Diesel Power. Mass production of Diesels has started. Millions are being
invested, 1938 sales of Diesels should show a 20 per cent increase,

Ambitious men who want to learn a profitable trade should get National's
sincere, honest statement of facts about the Diesel Industry. Diesel
operation requires precise knowledge. Men with practical training are
in demand. National School's actual shop practice methods of instruc-
tion will qualify you for good-paying jobs in this rapidly developing held.

| TRANSPORTATION ALLOWED TO LOS ANGELES

MNational students are allowed coach railroad fare from any
point in the United States. (Canadian students from nearest
point of entry.)

.u,p—.a

EARN ROOM & BOARD

Many students are helped with spare-time jobs to earn room

and boar I ‘|."||IJI lear II1I.|_‘ LII: 1 III|'|| © I'IIII] }-I1II'|I I.I:l'|l'|1l'| 100

-~ NATIONAL SCHOOLS

[as . infftfu

e T e e e o e o i

MAIL THIS COUF‘UN
hml::::;anr SCHOOLS (Establis
Digpt. PMA-9, 4000 5, Figueroa 5S¢ |.-.-- ". |..|.|n

Pleaze sénd me, without abl gatian, yvour FR EE BOOK and
information regarding Diesel

Employment Upportuntties and
Requirements
NAME
CITY STATE
ADDRESS AGE

DIESEL
OPPORTUNITY
BOOK OF
TRAINING FACTS
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ALFA &

YOUR child thinks you are The Great-
est Man in the World. He is con-
fident you will "bend the twig" by
giving him certain advantages that
{unfortunately) only money can buy.

How about your boss — what does
he think of you? Does he realize that
you lack the training to merit a big-
ger job — and bigger pay? Then why
not get that training — by planned
study at home! Mail the coupon —
right now!

INTERNATIONAL COHRESPONDENCE SCHOOLS

Box 5523.], Seranton, Penna.

Without obligation, pleass send full particulars absui the subject
before which I have marked X:

TECHNICAL AND
0 Architeot
O Architectural Dirafisman
O Building Estimating
[ Contractor and Builder
[ Btructural Drafltsman
O Btrustursl Engineer
[ Electrical Enginesr
O Electrie Lighting
O Welding, Electric and Gas
[0 Reading Shop Blueprinta
O Telegraph Engineer
0O Telephone Work
0] Mechanical Enginesr

INDUSTRIAL COURSES

0 Auto Technician

0 Auto Elecotric Technician

0O Flumbing [ Heating
0O Air Conditioning and Cooling

O Commercinl Refrigeration

O Bteam Engineer

0 Bteam Electric Enginesr

O Marine Engineer

O Civil Enginesr [] Highway FEnginesr
O Bridge Engineer

O Bridge and Building Foremsn

O Burveying and Mapping

0O R. B. Locomotivea [ Air Brakes

0O Hedic

[0 Mechanical Diraftaman

O Machinist O Toolmaker
O FPatternmaker O Boilermaker
0 Foundry Practice

O Sheet Metal Worker

O K. K. Bection Foreman

O H. H. Bignalmen

O Chemistry O I"]:II.IIJ:II.'."J'

O Coal Mining O Navigation

O Cotton Manofaoturing

|:| Heat Treatment of Meials D Woolen f‘rll.nul'l.rt-ur'lnz

[ Management of ITnventions 1 Agrieulture 0 Fruit Girowing

[ Iviesed Engimes [] Avistion Eng, [J Poultry Farming
BUSINESE TRAINING COURSES

O Businsss Managemant O Lettering BEhow Carda [1 Bigna

0 Indluatrial M anagernant O Btenography and Tyn:iu‘:

O Traffie Management 0 Civil Bervies 1 Mail Carcler

0O C. P, Accountancy O Railway Mail Clerk

[0 Bookkeeping O Grade School Subjects

] Becretarial Work 0O High School Subjects

0 Cont Accountant 0 Caollege P'reparators

O Balesmanship O Advertiaing [ First Year College Hubsjeots

O Bervice Station HSaleamanship O Mustrating £ Spanish

0 Business Correspondence O Cartooning 1 Frensh

DOMESTIC SCIENCE COURSES

O Foods and Cookery

0 Tea Room and
Cafeteria Mansgement,
Catering

O Prodesmional Diressmaking
and Ih-iznin.n;

[ Home Dressmnaking

O Advanecesd Dressmaking

D i e i k Eamia B R  pdo B R e LAge.
I v ol s gl i i L
I e e T e o AR N e
Proveni Powblion. . ............covmvnee. Nk A B
It wou reside in Conoda, semd this eoupon fo fhe Intermadional
(Tasr paponderice Schools Conadian, Limited, Venireal, Canadag
YETL cne ssamtdd.. o & = FAEY. FPErEror T Rt

PARKS AIR COLLEGE

—PARKS AIRPORT EAST ST.LOUIS, ILL;

Offers YOU COLLEGE and PROFESSIONAL TRAINING
Majoring in AVIATION

FOUR eourses lead to B.S. degrees in Professional Piloting, Aviation
Operations, Maintenance Engineering, Asronautical Englneering.

THIRTEEN TRAINING PLANES are used in professional flight
training which prepares graduates for airlinme flight operations, T4%
of graduates enter air transportation in North and South America.
64,000 hours Night training given, 650 hours being town monthly

FACULTY of 34 specialisis in various flelds of aviation.
1491 graduates. Enrollment limited to & total of 300.

100-acre alrport, 14 bulldings devoted to school purposes exclusively.
Dormitories and dining hall at the College.

Aceredited by the lllineis Superintendent of FPublic Ingtruction.
Government approved as a Commercial Ground and Flying Behool and
Mechanies” Behool. Open to high school graduates,

Fall Term September 26th., Bend posteard for new G0-page catalog.
[2“1 'EAH Registrar, Dept. PM-9
PARKS AIR COLLEGE; East St. Louis, Il

; ICAL AND APPLIED COURBES. Nonessentinls omitted.
DEGREE : ] EY BAY Degron 2

yri., diploma 1 yr. Elag-
Etrwetural, Civil, Aeronawtiosl,
Conditioning, Elsctric Hefrigera
courses 3 and 4 months in Elge-
Diesel-Electric, Air Conditioni Electric
Diealting, Extensive moderm eguipment. LOW
Part-time work for room snd bosrd. Thousands of
ruceesslul gradusates in U, B. and forelgn lands, Approved by Indusiry, hutmrud by
il ventars, recommended 'br mlomni. Cne a two-year coursss open in Sept., short
oourses cpen year round, 30ih YEAR. Cainlog lree,

FINLAY ENCINEERING COLLEGE
1600 Indisns Avenue

trical, Mm:immruil. Arehitos

IN TWO g

YEARS

Al pourses include
tion mnd Triesel, Short bytensdy
tricity, Power Plamt,
Hefrigeration,
TUITION.

Hanias Cliy, Ma.

command of effective
]~_.u|!]i5h gives you added
advantages and better op-
porianities,  Poor English l\.ﬂlld‘til".lpi you more than you
will ever realive. You can improve your English through
Hherwin Cody's 100% self-correcting invention.
Ii you are cver embarrasesd by mistakes in gramemar.
spolling. pusctuatin o pronunciation, this new fres book “How You
f Master (Good English in I.'J Minutes & Day" will prove a revelstion
to you. Sene for i nowm. 1L is fres. Address
HWIN CODY “Hﬂﬂl. OF ENGLISH
59 Searte Building Rachester, N. Y.

BEY OUR PROFIT-SHARING PLAN

OUR GRADUATES SUCCEED

Dnaﬂnurkvnmd started in & very small vay—aow
doing over ﬂﬂ 000 & year, Another in Wisconsin, over $10,
or night Call or write for FREE BOOHK.,
Ghl:nn School of \\"lt:hl'hlllllllu Dept £701 . 155 M. Clark 51., CHICARO.

BE YOUR OWN BOSS

repalr, typewritera, sadding machines. OfBoon, factlories. staren, Leam
Lmir Ir\umu!'jrt,:iry B 1;1013 ?Hldﬂn e Ep (5] I:i dl.ﬂ I.Au:mpleh
| ne % LK L] or sentl fa1-}
ﬂ?énﬁn ' ot et Sond wilas ADDING MACHINE EQUIPMENT
SERVICE, 3601 Michigan, Dept. Chicago.

MONEY-MAKING OPPORTUNITY

for men of character. Over 31600 pér month earmed by Calfornia man.
Bil o week by Usorgha man. "l JHEF i & month by Delsware man.
franchises availably for an invention expected to replsce o
indusiry., Tmstall om  free frinl. Rells  Hssll, Hepeats
Write F. E. Armstrong, Dept. 1112-J, Mok

Uryar

Exelusive

mults-enillbon dollar

Exclurive proposition.
&

ARTISTS MAKE MONEY

Find out your ability, Bend name, age, occupation and
address for Free Vocational Art Teat.
Federal Schools, Inc., 9132 Federal Schosls Bidg., Minneapolis, Minn.

ECHANICAL niaia’ns'TRY *

Enarn kg mome¥ in & fow monthe. We abow vou haw,
ftanl Laboratory Training, OLDEST sshoal. dT
Eve Essy torme Ask for free Catalog P and fool offer-
(A¢ N, Y. SCHOOL of MECHANICAL DENTISTRY, 125 W. 31 51, M. 1. C.

pocndence Courses In LOW AS

RADIO - E1ECTRICAL ENGINEERING

t!litﬁrﬁ.'lﬁ!" !HGIHEEIINE E?Et g‘nﬁr_‘lbf'rllp of wide elec-
rici] fir 3 rry understandable
RADID0 ENGINEERING. Extra fine course in radbo, public sddress, photo-slectris
UPPET = BETVICE AN VRrCuwm l.vl.l.bﬂ tee hnicinn, Tlﬂuﬂ
[}gfﬂm] |n'|.hmut plun. Ex emt kite lurnis
entalogs, sludenl magssines, e

LINCOLN ENGINEERING SCHOOL, Bos 331-35, Lincein, Mebr.

s

work: Tmins you to
ONLY 526 hl-hlrr mllrnlu.

FRE

RNl (NI | TuasTeute ETRRSTINE T NG et PR
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“I~11 PROVE in Only 7 Days

that I Can Make
aNew Man!”

No other Physical
Instructor in the
World has ever

DARED Make
such an offer!

By CHARLES ATLAS

Holder of the Title:
“The World's Most Perfectly Developed Man™

Won in open competition in the only National nnd Inter=
nationnl contest held during the past 15 years

HAVE proved to thousands

that my svstem of building

powerful, big-muscled men
begins to show real results in
only 7 days—and 1 can prove it
to you.

You don't have to take my word
for it. You don’t have to take the
word of my thousands of pupils who
have added inches to their chests,
hn:r'['-f- neck, thighs and calves in only

a few days. No, sir! You can prove
fur H:rur'-r.llf—lu just one week—hby
the change you see and feel in your
et body—that vou ean actually be-
come a husky, healthy NEW MAN—
a real “Atlas Champion.®™

All T want to know is: Where do
you want big, powerful museles? How
many pounds of firm flesh do vour want
distributed over vour body to fill vou
out? Where do vou lack vitality, pep,
and robust health? Where do ven
want to take off flabby, surplus fat?

Just tell me, give me a week, and
I'll show you that I can make a New
Man of you, give vou bodily power
and drive, and put vou in that mag-
nificent physical condition which wins
you the envy and respect of any man
and the admiration of every woman.

My own system of Dyvnamic Ten-

uu:'l».y v.c'lght': or pulleys, any
pills, “rays,” or unnatural diet-
ing. My Dynamic Tension is a
natural method of developing
vou ingide and out. It not only
makes you an *Atlas Champ-
ion.” but goes after such con-
ditions as constipation, pimples,
skin blotches, and other con-
ditions that keep you from
really e11]::}:|1|.: life and its good
1irm-- and it starts gelting rid
of them at once.

Let Me Tell You How

Gamhble a stamp today hy
mailing the eoupon for a free
copy of my new illustrated
book, “Frerlasting Health and
Strength.” It shows all aboiit
my special Dynomic Tension
method. 1t shows vou, from
actual photos, how I have de-
veloped my pupils to the same
perfectly balanced proportions
of my own physigue, by my own
secret methods, What my system
did for me, and these hundreds
of others it can do for you, too,
Don't keep on being only one
half of the man vou can he!
Find out what I can do for you.

FREE BOOK

sion does it. That's the way 1 built Where shall I send your copy Charles Atlns—
myself from a 97 of “Everlasting Health and As He Is Today ;
pound weakling to Strength™? 1 "Il {
_;_;'|'11Et:\‘r;0r'|d".]‘-'5]?rfn-5t Write your name . E BB EEEEDE | W B i B | i
erfectly evel- andaddress care- v . AT
oped Man.” And fully on the cou- {'IEA'“.L"R :11"]‘,.\1; Dept. 89 i &‘_“'* R AR
now vou can have pon, and mail it 115 East Zird Street, I ‘i_l—/.
a bhig, balanced tod: 1y, Y our inul New York, N. Y. [
muscular  develop-  new “Atlasbody™ I want the proof that "‘-L...."" Photo by Joel Feder

THIS STERLING| ment like mine in is  waiting for

vour system of ”‘IFFBJJIH
SILYER CUP the same easy way. you, This book

Teuston will make a New Man of me—give me a healtl

BEING tells vou how husky body and big muscle development. Send me yo
G[".’EH .AWA,'I' No ﬂ'“"t“ easy it is to get, free }h.mi_ “Egerlasting Health and Strength.”
Chis v . BUD Needed! rrL:\r way. Send
abaneds b -"II-||P- F i the coupon to me ..
~ high om & Black m You begin_to & 5 T T 11 ] Ry ot T e e R e Gt A e e
v FEEL and SEE  Personally. (Please print or write plainiy.)
the difference in CHARLES ATLAS
vour physical con- Dept. 89 Address. «oovinriirmiriiisiisinrirs s s s e
dition at once, with- 115 E. 23rd SL :
A out using any Mew York, N. ¥. oy s T R SEALE v s e as
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JROPER application of lipstick is the
purpose of a mechanical stencil pat-

ented recently.
The device con-
sists of a pair of
upper and lower
crescent-shaped
frames pivotally
mounted at both
ends for swinging
movement about a
common axis. The
stencil is placed about the user’s lips, en-
abling her to apply the lipstick without
smearing or getting it outside the range
provided by the device.

TO PREVENT paint from scattering over
adjacent surfaces and into the air, a
newly patented
guard for spray
guns confines the
spray to the de-
sired area. The
guard fits on the
head of the spray
gun, then extends
in semi-circular
fashion to close ;
about the area to be painted. The guard
is adjustable.

DESIGNED to keep the shower curtain

in place so that it will not wrap
around the bath-
er's body nor dan-
gle outside the tub
to drip water on
the bathroom
floor, a newly pat-
ented curtain soon
may be placed on
the market. It is
suspended from a

NTIONS

rod extending the length of the bathtub.
Also suspended from the rod, and connect-
ed to the outside of the curtain, are cords
at the end of which are weights. These
weights, hanging outside the tub, hold the
curtain against the inside of the tub.

GRE&.TER safety for the apartment-

house dweller and the office worker
is the purpose of a
new-type fire es-
cape patented re-
cently. In a shaft
enclosed by the
walls of the build-
ing, platforms
moving on sprock-
et chains provide
for transport of -
persons from upper floors to the ground.
The platforms fold at the bottom for the
return trip to the top. The sprocket chains
are of the endless type. Access to the fire
escape is provided by doors from balconies
adjacent the escape shaft. Much of the
hazard of climbing down fire escape lad-
ders is eliminated by the new equipment.

NCREASED safety against rear-end
collisions is the intent of a newly pat-
ented automobile
rear bumper
which has several
reflector plates at-
tached at intervals
across its outer
surface. Designed
to supplement the
single small re-
flector at the rear
of the car, the bumper would reﬂect
approaching auto’s lights across the entire
width of the automobile ahead.
{Continued to page 46A)
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DOESN'T IT

Yet it’s from the famous
“Merry Widow” Waltz!

HERE'S PROOF THAT YOU, TOO, CAN LEARN

Ji!ST strike the notes indieated and you will actually be

playing the opening bars of one of the world's favorite

musieal eompozitions! And it's just as easy to play other

;gm;usumeludh:ﬁ too, when you use the wonderful “Note-
inder.

Thiz invention of the U. 8. School of Music takez the
mystery out of the keyboard, does away with tedious
study and practice, enables anyone to play a real tune
almost from the start. And that's the way this modern
method works, You learn to play by playing. Soon wou
will be thrilled and delighted to find that you can pick up
almost any piece of popular musie and play it at sight.
And that applies to the piano or violin, the saxophone
or guitar, the aeccordion or whichever instrument you
choose for vour own!

il . &

I.[lllK EASY?

Demeonstration Lesson
Shows
works Har
trated hooklet

B easy metbhod

llu
i |ru|_l| il

Mo eost orF eblization, Sim-
ply mail the coupon. Nole
fnstr |||-.| g supplied when

needed, cash or eredit,

|U. 5. SCHOOL OF MUSIC
179 Brurswick Bidg., New Yeork City, N. Y.
Sond me your amazing free book, “How You Can Learn Musie In

| Your Own Home," with inspiring message hy Dr, Frank Crane; also
Free Demonstration Lesson and particulars of your ensy payment plan.

ame,

I
| .......
I dldiress .,
Have yonu
1|:|H|ru':rmnl"" i

! instroment .

bk i N

. . i
- - —----

Takes only a few minutes a day!
Over 700,000 people all over the
LHB'EP[IE I"Eu\" warld hai‘tt l.ﬂlir:rl advantage nth this
casy way 0 learn music at home,
Piano Guitar Den’t let old-fashioned ldeas deprive
Violin Saxophone you of the joys of playing any longer.
Organ Mandolin ;r[::io::?];: lielrr.Li! sperr]:ﬂ lr:j'lml. ‘?r
r nowledge of musie. No
Hn:::;r B{-}nllg » tedion: months of drills and exer-
Pi e rl:.'lll cises, Mail coupon and sce how easy
ano Accordion it i to learn music at home this
Or Any Other quick, modern way. 1. 8. School of
Instrument Musie, 78 Drunswick Bldg., New

York, N. Y. (Est 1598)
Electricity

Plumbing and Heating
Sheet Metal Work

One-Year Intensive Courses. Alsa shorter
enurses in Auto Mechanies and Welding. Fall
term: Sept. Hegister now,

Oldest School of Its Kind In America

NEW YORK TRADE SCHOOL

An endowed institution not operaled fop |:|I.'\|1|ﬁ1.
306 East &7th Stroot. Mew York,

RADIO ENGINEERING

RCA Institutes offer an intensive course of high
standard embracing all phases of Radio. Practi-
cal training with modern equipment at New
York and Chicago schools.  Also  specialized
courses and Home Study Courses under “No oh-
ligntion” plan. GCatalog Dept. PC-38.

RCA INSTITUTES, Inc.

A Radia Corporotion of America Service
75 Varick 8t., Mew York 1154 Merchandise Mart, Chicago

BIG MONEYrmm

vou how to oreatl
3y KLart
-

POULTRY

i spare Ui gl

vou very latest metk .,.|. -r‘ 'Ll vou facts waorth

o yourself or cmp nid  wormen

fowns or = r-_ larly inter ita
cause lalogl = 3 IIII i unusunl profits for
them, My vmed by thousands
D -pmEre b iry for Profit"" comes

<D ECIENTIFIE PDULTR‘I' RAISING :
[ o S
I HARRY M. LAMON,. Pres., Hatiwal Foultry Institute, 1
§ Dept. 35-D, Adams Center, N

] Plense pend me your FREE Book sbout :lullhn' raislng. mned Faots about your Cosrsa.
I

I

|

|

Nami
Adldress..
(I, F.1.). State

ity

o —— -

|
i
I
|
|
|
o

ELECTRICAL ENGINEERING

ONE YEAR CONDENSED COURSE

Prepares for technical work in the elec-
trical field, Thorough training in prin-
ciples, with practical applications in
laboratory and shop. Interesting work;
interestingly taught.

HIGH PLACEMENT RECORD

Bliss men hold responsible technical and
executive positions. 7,000 graduates.
Course approved by educators; endorsed
by industry. Modern buildings, dormi-
tory, dining hall, campus.

46th YEAR BEGINS SEPTEMBER 28 . CATALOG ON REQUEST

¥ BLIS

ELECTRICAL SCHOOL

119 TAKOMA AVENUE

WASHINGTON, D. C.
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BOOKS SENT FREE!

ON APPROVAL
5 VOLUMES BERAND NEW EDITION

Only 15 minutes a day with these WoON-

— ]iu;'.lﬂ.1 BLJJU}I]-LF- :i.:;:: ilglﬂlh'ﬂ'i: you I.ﬁ ik 'uu’ui

] drafting job In less than a year. Mechani=

Fﬂl’ Begmners t:z,rl J.Em]dt:n-ch.l.wer.lurm drafling rr{;m Hjinuln

Biralght lines to important complex plans.

or Elmﬂs A step af a timel ullt especially for be-

Written, 80 you ean Elnners, for men with only grammar

understand every word, Schooling. Drafting room practice, PLUS

by 22 wall known engin- ENGINEERING, made easy and eclear.

eers and architects, e- Includes complete course in blue-
Luxe flexible binding, Print reading.

nearly 2.000 pazes. Big Field Bizg Demand  Big Pay
ﬁdﬁ ] 1"!3!]'1'1.“.“. charts Competent draftemen sre urgently needed right now in

And Qiagrame; Prepared g buildisg and masulacturing Hies st 53000 to $76.00

T o o A ave e Bt SN L0 AD
o nmechanical or - ot T -

architectural lines. Sent YANCEMENT. Messant. fascinatiog work, essy to

learn and do.  Learn guickly with thess books—nsend
for 10 ﬂn_jrg" free use if ooupon for & set :.ml sod for yourssll.

¥you mall eoupon im- A pear’s consulling memberabip in the Amer-
medintely., .'m-ih_'.l"lnl.m.ud' ..Sand; B EI'-FE:I'Iﬂ-r all uﬁlkﬂ

i AMouE 0 L1 affing, umn
M 'm-ﬂn ﬂ, !h.r-';r i2 worth ';u::“r.ﬁ.uu. ke coul of the boni::
Included Complete set of drawing instruments if you
gend for these dratung books NOW.
These instruments are made of the o=
est of German silver, are absolutely
accurate and are packed in velvet lined
leatherette pocket case.  HReal 510
valuge, but ineluded with these books.

AMERICAN TECHNICAL SOCIETY
A o S EPL DETY, Dremel st SSth $t.; Chicage, I

Amaerican Technical Seciety, Dept. DELS, Drevel at 5Eth 5i., Chicage, 1L

Egnd for 10 doys’ tnl_l New & volume st of dralting. 1 will pay ths few sents de-
livery charges. If | wish, | may return books in 10 days and owe vou nothing bul i
T decide to kesp them, | will sand $2.00 after 10 dove, then only $3.00 5 month wokil
B24.80, the ndvertising price, is _Enld.. Eend Intesi edition and incude drawing
imabr uments snd Mombership Ceriifionts,

P 1 I e P Uy Sy Sy S S 4 R G e B R e Ty F TR f B et pra e gy A

Attarh letter stating age, acoupstion, amployer's name snd sddress and that of st Lesst
ons business man &8 & releremes.

ECHANICS-WELDERS

- COLLISION MEN
Our Graduates Get the

| BIG PAY JOBS

Do you want to earn big money? If so let us know which
of the following trades you prefer. You learn h¥l doing.
Practical work. Expert teachers. Low tuition. ersonal
attention. It will pay you to investigate AT ONCE. Just
check the courses you'd like to take and mail today. You
will receive full information, absolutely without cost or
obligation. But don't delay.

Check the Trade You'd Like to Learn
] Complete Auto Me- [] Electric Are and
chanics (including Die- Acetylene Welding
sel) [1 Spray Painting
[] Auta Collision [1 Body and Fende
[1 Metal Finishing Bumping

Ask about our “Pay After Graduation Plan'
Name

Address

Mail the above af once to

MICHIGA

TRADE SCHOOL

3758 Woodward Ave. Detroit, Mich.

4 Wa VAi4dhs AN VAILIRANANWY AAAS W AJAR A AWFAANATY WA A AWSAN

NEW YORK
ELECTRICAL
SCHOOL

Opportunities
for Men of All Ages!

branches of
taunght by
Actual Practice in America’s Fore-
most Institution of Trade Training.

Every phase of all
Practical Electricity

Special Course in
Automotive Technique

Day and Evening Sessions Open All Year.
Write for FREE Booklets.

Visitors Welcome.

New York Electrical School
44 W. 17th St., New York City

The BRISCHOGRAPH makes you am arfist INSTANTLY
Ten pny Eise popy. Junbor eovers 4 x 4 inches st one Uma, Projocis
in colors and up G0 life sz, Comos complately wired, with lamp,
koo and tripspoes mirror,  Dhesbers in pfipeipal cities snd fomgn
oouniriss. Bond 10, money order, try it ten days Money back
euarunbil. Commerolal models B35, §35L and 31040,

The BRISCHOGRAPH CO. 24 W. Weizhelmer Rd. Columbyz, 0. Exisbilched
1826, Canada: Winnipeg Map& BluePriniCo. .31 8 Dosald50: Winndpag, Man,

AT HOME?

Learn to eolor photos and miniatures
im nil. No mﬂlmu experience needed, Good
demand, il for frec booklet, "“Maks
Mopey at Home'® and reaulrements.
HATIONAL ART SCHOODL

el Miichigan Awe. Dept. 1356 Chicags

HAWAIIAN or SPANISH CUITAR
easily learned at home

Play eonps almost instantly. Boeome an expert, modern Fultarist or tuition
refunded. COAT LESS THAN Z2c¢c A TAY! Write NOW for free dotails,

HAMANN INSTITUTE, 3016 N. 24th Place, R-9. Milwaukee, Wis.

stuoy ENGINEERING wéhe

Home Siudy Covrsen bending i Dexrets In Elsctrieal: Civil:. Mechanieals Thiesnd:
Arehitestnral; Vi ke Aminn w: nfting: Hasfior Adr Cond Helrip-
erntion, Hirhwn sl rhal, Bde Eunpi Ariw;
e — T Ll ng: Pavehology, Ch U\ aws
A grinual o F 5

¥ i £ i
MeHinkew-Roosewelt Gr

L

. 0 n: AecaiEnt -..,: " Char by
Atfuate Colleges, £246 Clarenden A

$ SECRETARIAL [ELIIITTE
AND OFFICE WORK ' [o], ] 4

Big pay gees to those
who train for it. Hill's
trains men and wo-
uickly to fill highly paid posi-

DON'T WASTE men qu '
tions. Easy to acquire, vet completely

SPARE TIME! thorough. Learn at home during time

now wasted. Low tuition fee; easy pavments. Send to-
day for our inspiring SUCCESS Book FREE,

HILL'S EXTENSION SCHOOL

603 West Main 5t., Oklahoma City, Okla.= Est. 1907

Addrass

City State
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YOUCAN BATENT

NEW IDEAS FOR IMPROVEMENTS IN MACHIN-

verrvr oo [ ERY, ARTICLES, DESIGNS, FORMULAS, ETC.

. pATENT El"nE § | Every year thousands of Patents are granted. Very few,

: : however, represent the discovery of entirely new prineiples.

: NTOR Most of them provide new methods of doing some every-

"-“:E:‘.F&-';ﬂ?ﬂ'" day thing in a better way—changes for greater efficiency,

RECISTENLD BATART ATTONMEYS (N usefulness, adaptability, or beauty in some previously

e it LR Patented thing. These IMPROVEMENTS are Patent-

' s able if new, and actually represent new invention. These

=l S improvement Patents offer large chances for profit if com-

mercially useful. The business world wants improved
produets and services.

MODELS and FINISHED DRAWINGS UNNECESSARY

Our Big Book tells you how yvou ean start immediately to apply for Patent
Protection even if you haven't finished models or drawings avallable now,
It will tell you how we can prepare the specifications and fAnished drawings
necessary in the form preseribed by the Patent OMee—so a8 to secure for
vou full Patent Protection. Mail Coupon for Our Big Book TODAY.

OUR SERVICES TO YOU

We are registersd Patent and Trade-Mark Attorneys, serving Inventors all
over the United States and abroad. Our Organization is complete. We
have Draftsmen, experienced Searchers and Attorneys to serve vour in-
tereats. We can act as your legal adviser in all Patent AMatters. Our com-

REQU Es OUR Boo K__ plete service is described in Our Big Book. Mail Coupon for it NOW
NOW! IN CASE YOU FEEL THAT YOU HAVE NOT SUFFI-
CIENT FUNDS AVAILABLE FOR PATENT FEES

Know (‘K[i}l‘f.l}' what you should ‘]0 to Our Big Book tells you how to legally assign an intereat in your invention—
secure a Patent—what must be done Awfars I:-I"nutup fioation 4o some frind willioe 1o ald you, Better to
i r oo & A : e 1 o L] un to delay Indefnitely and see another Inventor develop your
every step of the way—how the Patent  igea and Patent it before you do. Send Goupon NOW

Law protects you—what we, as Regis-

tered Patent Attorneys, ean do for vou. REASONABLE FEES—CONVENIENT TERMS

r 3 Don't worry about finances. Our foes are very reasonahble—we can arrange
IHH'" thE coupon NDW fﬂI‘ our B’g convenlent terms of pavment. It i3 our custom to permit clients to pay

Booklet and “*Record of Invention'  for our services in installments as the np}plu':trmn progresses in our offiee,
Form See our Blg Book for fees in obtaining Patent., It explalns our arrange-
' menis clearly, Send for it NOW,

CLARENCE A. O’BRIEN
& HYMAN BERMAN

70-M ADAMS BUILDING Registered Patent Attorneys WASHINGTON, D. C.




Enemeer Is Your Job Safe?

Just as the gasoline engine changed the jobs

% | of thousands who depended on horse-drawn

, vehicles for their living—so now the Diesel

- engine is fast invading both the power and

. transportation fields, and threatening the
pm;q_ut jobs of thousands,

| What This Field Offers You

| Diesel engines are replacing steam and gasoline
i engines in power plants, motor trucks and
busses, locomotives and ships, aireraft, tractors.
dredges, _Bum 8, etc.—opening up well-paid
jobs for ~trained men, You get all the
atest Diesel developments in our course.
Special diagrams for guick understanding of
t new power,

For Men Earning Under 340 a Week

Diesel — The New Power Job Facts in Diesel

Now is your chance to git into a big new industry and grow up with Learn how quickly you can prepare for growing oppor-

it to an important position. Today thereis practically no competition tunities In Blesel by our Job-Instruetion method. Train
in the Diesel field, but the increasing El.rwc of 1)~IE~E-:~Ic cngi;ms}wﬂl l‘(‘&'lllﬁﬂ keen &t home for this good m field where there is {'hﬂ“’cﬂ

for rapid promoetion.

competition for jobs after a few years. 1T vou start your training now and get e ; T Tyl I Sindngtes
eaLlablished in 8 field, you neesd not worry about competition. m[ﬂ“hm.ﬂ It you "'"'“ b job get TA 1

AMERICAN SCHOOL, Dept. D645, Drexel Avenue at 58th Street, Chicago, Illinois
Fit Yourself For a Good Pay Job

c A RTOONING & creirriven

Turn your talent into dollars - i IN ONE VOLUME

]'1.--,.n| i VO sreenind instroetion

!'ur

i Tram an Interae-

Containg more valuable mathematicallnformation
than any other book. Instant fncts and formulas,

Fis y - <'|| is #ET omal b . [othTEg o
The National Sehool 'of Ed.rtnmlmg- 437 Pmm'n‘i's’m:; r.:lmhnd Ohio Enjarged e O S Vi, o oMy

1,000 Fi' | mo. for 3 monihs or return book and owe nothing.
iahmwsr /. Van Nostrand Co., 250A-dth Ave., New York

. ae 1l\“l:IIITE POEMS FOR U‘.i- « = owow

L||| projiresslve I||| i el III||I BONE eI

writers Lo ¥ 'y -r ¥ i ‘.Iu TR |I and to s

Culre  prEs i --|| || the
Send for free bookls
IN SONGWILITING"
plan

-'|||| | -'|||*- for f[re oxamination. (Cur 1ITth

“THE KEY T0 YOUR ¥U
and information about our

year =e
IM:IIJINA SBHG BUREAU, Dept. 19, Sl.ll."'m Indiana

EARN A DEGREE AT HOME

Homa Biudy T
Writing: Pus

-m and Sciapees; Fhilsophy atbum
W A ulEure Businems. A
| § Arehitess 1

] '-.-nr.-: 3

I|g:r
trasmi#

Habes; Advariiain
Autsimotive g l'. |||..| mtion. Alighway,
Ly I Chartersd by State of I

STA R'l' Mcﬂ.lcr H‘mwtvl:i Grlalv:*;[ai:.:(.!.ull i 4213 Cilavendon Ave., cnu:.:l.:;.
$1260 to $2100 YEAR |- HOW 10 MAKE

MEN-WOMEN /- BHIER PHOTOS

Franklin lntiiiniﬁ

42,766 appointments xf Dept. A173 Canfers Cxpehiscl Take & geed biettee every el The
1937 gov’t year. ,/  ROCHESTER, N.YV. Einox i e e D i, eomenlont Some sy
Short hours. De- o idlsiiean S and il itm i
sadahis ] ¥ 5 ]?EEIM}E" :]1 Rush It,pt mcf.. UNIVERSAL PHOTOGRAPHERS, Dept. 79, 10 W, 33 S, N.Y.C.
Ilhﬁ. "RE i) charge, 15 Q
° U. 3. Government bi r lm cOLLEGE
- . E pay
Common Education < ;- "G i me FREE 32-page -s

Usually Sufficient = ‘book describing  salaries, vaca-

tions, hours, work, and full par-
Mail Coupon ;-’ ticulars telling how to qualify for

B. 8. Degree in 2 years. World famous
for technical 2-year courses im Civil,
Electrical, Mechanical, Chemieal,

Tﬂ]"_.. P one of these jobs, = Radio, Aeronantical Engineering;
SURE 4 Business Administration and Ae-
F 4 counting. Those who lack high school may make up work.

4 Name....... b R s A TR e Al R ; Short diploma courses (36 weeks) in Burveying, Drafting.

rd Low tuition. Low living costa, Students from every state and

r g many foreign countries. 55th year. Enter September, Jumlm‘ﬂ
/ Acddresn. .. A R e = March, June. Write for catalog. 438 College Ave, ANGOLA, IN



Have You Had These

S’tm nge gxpeueuces )

HO has not experienced
that inexplicable phenom-
enon of sensing an unseen
presence? Who has not sud-
denly realized that he has
been listening to a conversa-
tion within himself—an elo-
quent appeal to self from
some intangible intelligence?
Too long have the restrictions
of orthodoxy and ridicule of
unenlightened persons kept
these commonplace occurren-
ces shrouded in secrecy. Learn
what the world's greatest
thinkers, artists, poets and
geniuses found by accident—
that the intelligence just be-
yond the border of thinking
consciousness is man’s foun-
tain-head of imagination and
the source of the greatest cre-
ative power he can command.

Accept This FREE Book

You cannot better your place
in life by thinking only in
terms of what you have read
or heard. Only by the intelli-

ent direction of your inner
facultir:s will you receive that
needed vision and impetus to
carry you beyond the plod-
ding, routine-enslaved masses.
Let the Rosicrucians send you
a Free Sealed Book that tells
you how you may learn to
:mplﬂy and enjoy your nat-
4 ural heritage — the forces of

mind. Address: Scribe E.C.B.

The ROSICRUCIANS (AMORC) San Jose, Calif.

Se¢ TIRE MAKES $2.00 MAT

Make surlm:d.r. long-wearing Rubber Mats out of old auto tires. An
length or width, BIG sale 1o schools, factorles, storez, homes. Thin

of the profit. Hrand new business, fully patented. F untowehod. Heastnsble
investment and simple kand machime starts voor lpeal plant. Write guick for free

?ﬂ:-lbﬂ! e o't lose o mﬂ';bf._?‘lﬁhh PRI 178 W. Huren St., Chicego. 1L
MAKE MONEY AT I‘Iﬂ"E

(Not a religious organization)

Amazing rubber molds r.|1:|i:lr|p' outfit mmk i."l perfiog

Rexible molds of plagques, ash trays, book-e ||||
oic. Molds cost from 6e to 25 each. Esnch mold
makes h rr-l: of movelties and j ||| i -u..I upr fo
81, '-Hl apiecel Na experience necessary. Quiek
and CaEy. "1|-I-I| lr"].ll ihile brusines |-|| your homas
1] lores, il || J p1 [lirllll |r-|-r‘.-\._
oad ‘-I-Irl|‘- f'l. T il. Full or spare time, ‘Mold-
rre Handy Book®™ and st l' buyers JHII Write

SO-LO WORKS
Dept. J-827 Cincinnati. Ohias

{ = Television—another great field
= of opportunity—will offer posi-
3 tions of responsibility to those
1= men who are trained to meet
its requirements.
i You ean be ready. You can learn
" by actual experience on complete,

up-to-date equipment. National
Schools offer you the opportunity to quahfy as
a Television authority. Men who believed in the
future of electricity made a sueccess. Television
gives you equal possibilities. Every wide-awake
radio man who can qualify will be ahead of the
erowd for Television’s responsible positions.
Learn by doing. All training is tested for prac-
tical application.

er\JIO

The demands of radio are ex-
acting. Good radio jobs are
lost to men who aren’t quali-
fied, men who haven’t the right
training. National Schools
offer you the opportunity to become a radio
expert—give you the chance to prepare for
a highly paid position in the livest, fastest
growing industry on earth. Every day radio
needs more trained men on land, sea and in
the air. National graduates are % m

trained to take advantage of
those muney—makmg opportun-
ities as they arise. You can,
too. Train with National and
be prepared for your big chance.

TRAIN FOR THESE

EMPLOYMENT OPPORTUNITIES

Get the true focts about your employment oppor-
tunities and requirements o radio and HLETIIU-H
Leari how you can trais yoursell to hold & ros
wible position in one of these great kndustries. |B|II
coupon today. Natiopal, s milion-dollar trac e
lc‘h:;l affers _'HI‘.I l:unnlpl-c!lu trainkng with most
maodern eguipimen

Caach roi nrh:.d fure sllowed to Los Angeles. Eam
bonrd and room.

NATIONAL
SCHOOLS

Los Angeiu

Reguest for FREE BOOK of DETAILS

NATIONAL SCHOOQLS,
Dept.PMR-9, 4000 S. Figuerca 5t., Los Angeles, Colif.

MNAME
ADDRESS
cITY

Whasd shiviliss  wletds sisnttss Pamaulas Waakasnd i
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GO TO
HIGH
SCHOOL

IN BEDROOM SLIPPERS!

Ir vou feel the need of a high schoal education — regardless of
YOur age — You ¢an acquire it in the privacy of your own
home after your day's work is done. Mail the eoupon for
information about our modern and widely recognized high
school course. Thowusands of adults are studying it every night!

INTERNATIONAL CORRESPONDENCE SCHOODLS

BOX 5625-1, SCRANTON, PENNA.

Explain lully slout your course in the subjeet marked X:
O HIGH SCHOOL SUBIECTS
O Chemistry O Radio O Advertising
O Aviation [0 Refrigeration [0 Electrieal Engineering
0 Air Conditioning O Direafting
O Architecture O Show Card Lettering
O Mechanieal Engineering I: Good English
ivil Engineering O Agricultars
0 Gas Engine Opera ting O Halesmmnahip
il

O Highway Engineering 1 Clivil Bervies
0 Arvcounisney First Year College

AV'AT'ON Wanis More
LINEOLN

TRAINED MERN

PILOTS EARN up to 5500 A MONTH—ME-
CHANICS ... 5200 This Government Approved
School wanta to immediately get in touch with men
interested in preparing for ong of these positlons.
FOR A PILOT'S POSITION Lincoin Training pre-
parcs yvou for your Gov't. Hating as Private, Limited
Commercial or Transport, (Commercial) Pilot. 14
Training Planes; Spacious Alrport,

FDOR A MECHANIC'S POSITION @Coveornment Ap-
proved Lincoln Training includes practical experience
on modern Alrplanes and I-|:|.|q’|:|.|.-.u Prepared you for

Immedin te Emﬂ]fw:n'nl-ni m Gov't, Rated Almiane and Engine
Mechanie.  Tralnd “ih i'n ‘ilwot Metal, Welding and Radio,
YOU CAN GET T Our Graduates regularly

lﬁklnﬁ!élﬂ:ﬂMﬂﬁ with Ie.?u:llns.r Axlaunn companies.
WRITE TODAY for complete information.

LINCOLN AIRPLANE & FLYING SCHOOL
559 Aircraft Eldg. Lincoln, Nebraska
LEARMN _

(/7Aﬂf
QUICKLY AT HOME

BY LATEST EXPERT METHOD
An easy, quick, thorough, Heme Study Course.
Oldest and largest schiool In the world TEACH-
ING PHOTO-EXGRAVING by correspondence
and residence. Many unusval featurcs—Expeori-
mental, Equipment for home use—Rare Ilefer-
ence Rooks—Camera Journalism, TPlate Layout
Examples, Lifetime Consulting  Scerviee. Ll T ]
Photo-Engraving Ways to Make Money from the
Bay You Start Your Studies!®* . . . All included
at no extra cost. "p"l:'r|.1-e today for Free J8-page.
Dpporiunity Bookl

AURORA EGHGUL oF F'I-IﬂTD ENGRAVING
Dept. 198 URORA, MISSOURI

US.GOVTJOBS

Earn 51260 to 52100 at Start

Excellent op riunitlies for citizensa 18 o 80. No special oxp-nrlnm
usually required. Railway Postal Clerks may earn 8155 first month;
Customs Inspeciors as high ne §3.000 f:';r Send for FREE BOOK
"How to Secure a Government Position." It tells about many good
s:m'l:mmcnl 'P'Ullﬂﬂ"l'lE nd how our tested method will :I'I'FjF' ol =8
examinations. Write AT ONCE. PATTERSOM SCHOOL, Arthur R.
terson  (former Qov't. Examiner), Principal, 89 Mercantile Bldg..
Rochester, M. ¥.

BIGC PAY!

IDEAL WORKIMC

INCREASING
DEMAND

1
1

BOOKS SENT FREE

Just mall the coupon and we'll
of these remarkable suto
books, just off the press. Whelher You are a
mechanic or helper, expert or apprentice, auato
owner or driver, if you're interested in knowing
all about automobile mechanies, take ad-
vantage of thiza FREE OFFER.

GET A BETTER JOB

A better job—in the gigantie auto in-
dustry, BIGGER PAY—a chiance to go Into

on approval.
send You a sel

CAN YOU FIX IT7

These wonder books tell

step by sten HOW Lo
take out “‘play' in dif-
ferential — to kill the
shimmy in Bledring—uo
sot TIMING—how 1o pt
your finger instantly on
enfFine trouble and l||1.ln|
the guick expert way
FIX it. MNewest ir.n-
provements  fully oo
« Equal to acomplets
trade colurse at |'E!l than
a feurth the cos
6 BIG VBLHMIE
Brand Mew Edition
2500 pages, 2000 illus-
trations, wiring dia=
EHIHB. ele., including
larine Engines, Awias
tion Motors, iesel en-
gnEs, eic, De Luxe edi-
tion, gold-stamped Mex-
ible hBinding.
AMERICAMN ECHMICAL
Drexel Ave. & LBih S5t.,
I would like o Bec
2. 1 “H'I |:|:|;:I the
Ehofise Lo, Pt Py

Dopt,

buginess for yoursell and get a share of
the huge profits, are waltlng for any man
who even half tries to improve himself.
Learn auto engineering with these wonder
hooks a new wWay=—wilhout studying ar
memorlzinz. Rimply use the JIFFY IN-
DEX to look up the answer to any suto
problem. Built by eleten of America's
greatest automobile engineers. and wrltten
in simple languagze so you can understand
it Very newest cars, all covered.

FREE Privilege of consulting
Autemobile Enginesrs of Amer-
lean Technlical Soclety for one
year without cost if you mall
coupon immediately

Books also include waluable articles on
Service Shop Management.

SOCIETY.

AG1%, Chicngn, Tl1.

Lhe new d svolume edition of sour AUTOD
few cents delivery charges only. buot if I
them exnress collect. If after 10 days use

I prefer to JW!'“ l]'ﬂ!'l'!L. I will gena you 82 and ;my the balance at the

rate of enly 53 & month,

uneil SX4.80 I8 oaic Please include free

”:'ﬂ"l-litil'lﬂ’ membership as per your offer above,

DR s e A

Attach letter Jll'.nhnz W

bR R el T et
occunation and name and address of ems

ployer and that of at It-:n;rl one business man &3 reforence.

LEARN TELEVISION |-

ome! Absolutely NEW kind of training. In
Anmﬂuu to text books you get complete prac-
tical Televizion EHII'?I‘I‘III“ that actuaily trln'l-
mits and ru-l- ting, ﬂu'llllm
e payrmenty . - o day

training, .‘
pays for BOT trplrlin.-' and rguiprreent. Write for

caomplete details and FREE book. MNe ﬂl-i..-ll-nrl

American Television Institute
Dept. FM 538, 433 E. Eris St. Chicage, I

ESELES

Government Jobs

EXAMINATIONS SOON VALUABLE INFORMATION FREE
COLUMBIAN CORRESPONDENCE COLLEGE
WASHINGTON, D. C.

LIVE BODIES FOR SALE

b bov! Waouldn't that be swell—Tl tell you '\-hll. I willl do though, I will ske ihait
serawny body of yours and whip i into shape just like [ have dome for mvull' and B
mmmny others. Do vou want big muscles and a hage robost body? My ook * Puisssnt
Body Hinlding™ is absoluisly FREE

TOMMY LOUGHRAN, Dept. 19, 4 5. 15th 5t., Philadelphia, Pa.

ATTENTION mﬂ /@ EXPERIMENTERS

WORLD-WIDE RECEIVER PLANS
Complele—Ready I Build $1.00
RADIO RESEARCH LABORATORIES
Dept. 4, 415 Deadrick Awve., Hnoxwille, Tenn.

IR ]

Get BETTER training. Healize Adcozx ndvontages
Located in Pueifie Nortkwest, o Diveol center, Established
B‘-B remre,  Modern nlgmpmtnl.. sEpery inRlructors.  Closs
Irlhl-hﬂ for YOUR purcess. Earn room and bosrd
lﬂrmnl Bend for FREF, big 40-page [esel Schood
Catnlog No. 18 Home Study smd Resident Courses,

L. L. ADCOX TRADE SCHOOL

e g TR RS VY R TR AL, IR NG LR DR, | LN el TR gy fe
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You'll Agree LACO Is

cp

Writn for Fren Books and smasing LOW
PRICES on my new room heaters and pros-
Bure-Lypo wners. L. A. COCKLIN

. Now, & new type Oil-Burning
Heater (left), with grently
improved festures, that :Eh"ﬂ!l‘l
mare Beat at lowes cost—im more
dusrale — immore sitrective — thanm
any other we ever buily?

This new LACD pnesds no hase-
menk—i8 giving wonderial resglis
in homes, stores, oilices, ste. Essily
mel ju to rndinte s hent as
wanted. Has wery lorps heatine
eapasity for the cold duys— yet wsis
Littie Fuel,

Inside the besutiful steel eabinet
in LACOS spocisl "“Two-Blags,
Double-Fle™ burner—amd  pow
“lnner Heeting Unit.” Burner de-
yelops truly hot fame—big-surfumn
Unit delivars thin beat with little
wasls imio room,

Quiet! Bafe! Ciroulntes, humsbdi-
fies the air, Chodoo of s,

Mail coupon

FREE BOOK! 1*, s

for details, money-saving prices

ERICA FINEST LOW-PRICED OIL BURNER/

Ahead in Engineering Feafures’!

. With this very newest Gun-
Type LACO— you can enjoy
elesn, aulamatic
oil best st its fin=
estl LACOs, [or
yourn, have givan
extrs good satinfnes
tiom. Now, this
MNew LACO beats
them all! New sim-
plizity {only 1 mov-
ing part), naw
guietness, new [uel economy (olien
elmaper than econl). "“High Pres
surg  Carburetos™ lesture truns-
formas hesvy oil into finest mist,
nrr:duch extra-rich misture, extra-
ball of Bame. Approved by
Underwritars’ Laby, Fuotarys=

testil.  Ulusaranteed.
Send postoard or

w“ITE coupony for full de-

tails and very Low Prices

m=eSEND NOWmam=

LACD DIL BURNER CO.,
198 Union Ave., Griswald, lowa

Plesse mail liternture und prices on

r
g

OLADCO Oil-Burping loom Hestora
OLACD Prossire-Tyvps (Hl Buerners

LACO OIL BURNER CO.

Griswold, lowa

MAME. cscoiviiaddivinas

CADDEEAR. .. oo

Earn Money at Home

BIG FREE book in colors tells new easy way. You don't need experience.
We show you how to decorate beautiful Art Nowveliies right in your own
home by simple “3-step” method, No tedious study. Everything furnished
including supply of Novelties for you to decorate and Homeerafters Outfit,
Big profit per piece for decorating. Many sit at home, and make up to $25
to 850 a week—full tume or spare time,

lesson abesolutely free. SBtart

st Now Frece!
Leaaon ¢ right in decorating Gifts, Bridge

Prizes, Toys, ete. More like fun than work and you earn
as you learn. Hundreds making big money this fascinat-

jng way.
NO CA.NVASSING You risk nothing in send-
ing for Free Lesson. o
gure are we of your satisfaction we give an absolute Warranty
backed by $1,000 Bond. Costs nothing to find out. Openings
for new workers now in every loeality. DMail coupon imme-
diately for Free Book and Free Lesson, Get started making
money ab onee.

Just mail coupon and get first

MAIL THIS!

! FIRESIDE INDUSTRIES
Dept. 66-M, Adrian, Mich.

Mease send bie Free Book and FREE LESBON.
I Tlhils doss not obligats e in any woy.

HNam®. voovanns

GIVEN YOU
TO DECORATE

. 1009 Improvement Guaranteed

4
" ’ We build, strengthen the voeal organs—not with
(00 Nl #tnotng lessons —but by fundamentally sound and
LA RS peientifically correct sflent exercises .. . and absolute-
'{;ﬁ M Iy guarantee to improve any singing or speaking voice
- S ot legat 100% .. . Write for wonderful voice book—sent [rees Loars
'?F. ﬁ WHY you enn now have the voice you want, Mo liternlife sant
AN to mnyons under 17 years unless signod by parent.
PERFECT VOICE INSTITUTE, Studio 1356
64 E. Lake St., Chicago

WIN A TWO YEAR
FREE SCHOLARSHIP
IN COMMERCIAL ART

this contest now, Copy the roguish little fellow shown
. « it"s ensyl If you are an simateur, over 15 and like to
draw, here's your opporiunity o become o well-tralned, well-
pakd srtist. rn commercia]l nrt nt home ough America's
oldest and finest school. Hundreds of sucesssful graduntes. This
conlest may e e your future. Bemd your éketch today with
name, Addresa agh bar

SCHOOL OF APPLIED ART
Dept. 168, 10 E. Huron St., Chicago, 11l

v GET ON“UNCLE SAM'S” PAYROLL %

oty

®

=

e

Enfer

S\

In answering advertisements always write name
and full address clearly.

Many Appointments Each Year

$1260 TO $2100 FIRST YEAR

n - "--h ———————— - .
Common gﬂ%ﬁ?;ﬁ;‘ UEI.IR“F ‘r" FRANKLIN INST., Dept. AI95, Rochester, N. Y.
5 % Gentlemen: Rush to me, without charge, 32 page book with list of U. &
Short Hours—Vacations With Pay ** Government big pald positions obtalnable. Advise me also regarding ealaries,
MEN—WOMEN hours., work, vacation, ete. Tell me how to gualify for & position.
Mail Coupon immediately—today o BRI st st mism st e e e it
-  u P P! AR



HOW WOULD YOU FEEL? >~
| St e ’c&‘\s

WELL, your boss thinks of you in terms of so
much a week! You are worth this or that to
him. How much you are worth depends upon
—YOU! You decide the amount chiefly by
your ability—by your training. Why not in-
crease the amount by increasing your train-
ing? Thousands of men have done it by

spare-time study of I. C. 8. Courses. You are
invited to earn more money. This coupon is
your invitation.

INTERNATIONAL CORRESPONDENCE SCHOOLS

Box 55324=)], Seranton, Penna,

Without obligation, please send full partleuiars about the subject

Jbefore which I have marked X:
TECHNICAL AND

0O Architest
O Architectural Dirafisman
O Building Fatimating
O Contractor and Builder
O Struweturn!l Deaftsmman
O Btructural Enginser
O Electrical Engineer
O Electrio Lighting
O Welding, Elecirio sasd CGas
O Reading Shop Blueprinta

INDUSTRIAL COURSES
0 Auto Technirian
O Auto Electric Technician
O Plumbing [ Heating
0O Adr Conditioning and Cooling
|| Commercial Hefrigeration
|:| Hienm H-llp;inﬂ:"r
O Bieam Electrie Foginee:
[ Marine Engineer
O Civil Engineer [ Highway Enginsar
O Bridge Enginoer

O Twelegraph Enginesr 0 Bridge and Bullding Foremsn

0O Telephone Work 0O Hadia [ Burveying and Mapping

0O Meashanical Engineer 0O R, B Locomotives [1 Alr Brakea
[ Mechanieal Dirnftaman O K. R Sestion Foreman

[ Machinist 1 Toolmaker
O Patternmaker [ Boilermaker
O Foundry Practice
0 Bheet AMetal Worker
0 Hest Treastment of Metals O Woolen Manufacturing
0 Mapagement of Inventions O Agrieuliure O Fruid Clrowing
1 Dissel Engines [0 Aviation Fog, 0 Pouliry Farming
BUSINESS TRAINING COURSES
0 Businesa Management O Lettering Show Cardas
O Induatrial Management O Bitenography and Typing
O Trnﬂir Mansgement 0 Civil Bervice M Mail Carrier
O €. P. Aceountancy O Railway Mail Clerk
O Bookkesping O Grade Schonl Subjoots
[ Beoretarial Work 0 High School Subjscts
O Cost Accountant 0 College M'reparstiory
] H.'l.ll.'nlllrﬂmllip 0O Advertising [J First Year College Subjecta
O Borvies Btation Saleamanship 0 Mustrating [ Bpanish
O Businesa Correspondence O Crrtooning O French
DOMESTIC SCIENCE COURSES
O Profeasicnn! Jerrllnking 0 Foida pnd Cookery
and Deaigning 0 Ten Moom and
0 Home Dressmaking Cafeteria Management,
O Advanced Dressmaking Catering

N - e e s B L e ige

H. R, Signalmen

Chemistry O Pharmacy
Coal Mining [l Mavigation
Cotton Manufnoturing
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If wou regide in Canado, send [his coupon te the Internadional
orrespandence Hehools Canadion, Timited. Mondresl. Conada
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Oppeortunities
For Trained Men
Aviation needs trained men., Come to
Roosevelt — Government approved for all

classes of pilots and mechanics certificates—
: and let our experts prepare vou for a position
in this fast growing industry. Roozevelt offers career
courses in Flying, Mechanics, Sheet Metal and Design.

Write for full infermation; state age, Address Dep'e. P. M.

ROOSEVELT AVIATION SCHOOL

MINEOLA, LONG ISLAND, NEW YORK
T
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I6TH YEAR TEACHING PAINTING - PAPERHANGING
DECORATING—SIGM PAINTING -SHOW CARD
WRITING - GRAINING & MARBLING P.lt_'_l'l}ﬂlll..

PAINTING, Caisraes fr i i wesska Falitar Fras
437 M. CLARK STREET CHICAGO, ILLINOIS
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IN ARC =<
WELDING! -

“No more tiresome work for me. I got o roal thrill out of
being an are welder—and don't forget It. I'm geiting more
mongy than 1ever earned on hit or miss jobs,””

Yo, e beeome part of i
There's. almost no Hmit to what
they cut manufacturing costs way
the “"How and W hy'™
print Reading, Set-Lf

No wonder mis
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W Indusiry!
cenmplish
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o Lrrawing, Bloe-

e MILWA UK E £ o

GCHOM of ENGINEERIN(;
Imatitute of Efectrotechnics

P.M. 9318 Broadway and E. State, Milwaukee, Wis.
e O i, i . ——
Send Free Hooklet “ARC WELDING, World-Wide Dawn of a
Gigantle Industry.”™ Alsa tsll me bow | v Tesciame &

Are Walding Operator in 114 meniha Cris Weld Ctpirator (8 weeks) . ..o.0.
Welding T wielas b sk lis W tig Fonokhieer (1 vear) .
fend details of Biudent Loaa Plax Earn Part Expenss Man pamann
™ AT " hee . a

it Bists
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In answering advertisements always write name
and full address clearly.
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Renl FUN, great Hobby, sure spare-time profits, Save
your hunting trophies. Mount BIRDS, ANIMALS,
HEADS, FISH, TAN fura and hides. Mount common
specimens into fine groups. Wild-game not nieededl.,
Eagily, guickly learmed. Investigate!l

FREE BOOK Yes FREE, 100 pictures.
Tiella how ¥OU. can be a
Faxidermist, moke a home musenm, have fun aid
PROFIT from vour HOBBY, Old reliable school,
250,000 smuccessiul students, Studenis earn BlIG
PROFITS mounting specimens for others. This
strange FREE BOOK will interest pnd _amaze youl.
Nothing like 1t—5cnd TODAY —thia MINUTE—
for YOUR Free copy. State your AGE.
N. W. School of Taxidermy, 3376 Omaha; Nob.

Mpster & real trade, Aoto Mechanbea, Diesel Mechunics, Are Wl-'lllih;.'._ Acetyiena
Welding, wte. Lot os traln you to be an expert Anto hlq-—-u-l Mechanie and help
you get & good job, The cost to you is reasonable, Lemrn on nesdern equipement
with tocks under exparienced instroctors. Heal shop work, Sigam heated bualld-
ing=. Hoom and board inoor steam heated dormitory. We pay your fare to
Mashville. For free catalog writa

Dept. 75,

Nashville Auto-Diesel School, Nashville, Tenn.

wnlimited opport
elmg Every ar

day or pght mhool. Mo booke=—no clokies Catulog upsnn megueast.

MéCARH‘IE SCHOOL OF MECHANICAL DENTISTRY
207 M. Broad 5L Dept. 737 Philadelphia, Pa.

—
-5 i - . | 1 pd -
ARN THE DEGREE
v i Pevehology (PeThl, Ph aophy, Belenes, Genernl Coursss—Aria,
Deatar ol Bareh o EHARTERED BY STATE OF MONTAMA." Band
T E Bulletin ag ooes, No Obligation.
Temple Ear College, Dopt. 2-R, 113 East Main Street
Missouls, Mantana, U. 5. A.

Grester opportunities pow 6 advertise
fng. Learn ensily and guickly n spare
time, i‘rnr_':u.'rhI wnirhl}_l hﬂl.::l:rl I:r-':lulntu.
Hd eutablished sclwool. 3 ==
ii:u._ly_!,_- rmts ., Send Jor free buc.-ﬁﬂ ad
FajuiFemanis,
Page-Davis School of Advertising
Dept. 1356, 3601 Mich. Av., Chicago

BY SHOP WORK
NOT BOOKS

GET OUT OF THE
LOW PAY CLASS

Prepare for opportunities in Radio Broadeast,
" Talking p]ft‘url:‘ﬁlrf?l'|l,:1.'1.-'i1|n, by 12 weeks of prac-
tical 'ﬂ.h'ﬂ? work in the great Coyne Radio Shopa, on
real RADIO and Sound equipment. Yoo don’t need ad-
vaneed educntion of experience, Froe Employment Service for
life. Many earn while learning.: Eloctric Hefrigeration includ-
e, Mail coupon today for free book which tells you how hun-
dredda havebecome ssccess ful HadioMen aftertaking ourtralning .
M. C. LEWIS, Pres., HADIO DIV.. Coyne Electrical School
S00 5. Poulina 5t.. Dept. 68-1H, Chicago, HEnois
Hepdl Free Radio Rook mod facts, Tell me aboot your

"Plans"" to help e got Coyme Practical Shap Training.

NAME AGE

ADDRESS -
STATE

CITY
b

Pages of

facts for
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INVENTORS

These hooks were prepared for men of ideas—
men whoe have an article in mind that will make
money, gave money, save labor or give pleasure.
Leading thinkers agree that the world of a few
years irom now will be radically different because
of the eontributions to progress that inventors
will make. Now is the time—if you have anidea—
to see about proteeting it.

Many Little Ideas May Have
Big Commercial Possibilities

Dion't think that to he profitable an idea needs
to be complicated, Simple articlee—just a per-
son's hunch—have often proved profitable. The
erinkly hair pin, the metal tip for shoe laces, the
paper clip are good examples. Alsoimprovements
on patented articles sometimes prove more profit-
able than the original article itself.

Don’t Delay—Send for These
Free Books Now

Many a man has waited until too late to protect
an idea by a United States Patent. Remember
someohe else may be thinking along the same lines
that you are, and the Patent Laws favor the man
whe files his application for a patent first. Delays
of even afew 3: '8 can sometimes mean the loss of
a paient. So learn the important facts about
Patent Protection at once,

40 Years of
Proven Service

For forty years, this eap-
able organization has served
Inventors from
all over the
country. Our
large staffl of
patent special-
Ists glves you
expert and
prompt Berv-
Iee, Our fees
are reasonable;
we  also  help
with deferred

payments.
VICETOR J.

EVANS &

REGISTERED PATENT ATTORNEYS

MAIN OFFICE: 20-K, VICTOR EUILDING
WASHINGTON, D, C.

OTHER OFFICES: 514-N, Empire Bldg., Pitishurgh
405-M, Garfield Bldg,, Los Angeles I

511d0J 4NOA 404 AVAOL NOANOD TIVM

te Sell an
INVENTION

1010-, Hobart Bldg., San Francisco

Hend me FPREE coplea of your hooks, *"Patent Protection™
and “When and How to Sell an Inventlon'. Also Free
“Evidence of Tovention™ form, (Note: Same books supplied
by any of the other ofMces listed above. ) l

Breol And 0 s e e e akiaa s e .

Cltvor Town......... v o« PERLE

When writing to advertisers please mention Popular Mechanics
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PATENT

Booklet Free Highest References
Promptness Assured Best Results

Send drawing or model.

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

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

and Bank-Recommended Attorneys, published by Rand-McNally & Co., Chicago, Ill.;
The Baggott & Ryall Directory of Guaranteed Attorneys, published by Lcu Directory Corporati

Boston, Masa.; American Lawyers Annual, Cleveland, Ohio; Bankers Service
Eyre's Law List, 0 Park Place, New York City: Snow-Church
Directory Co. Lawy:-ra List, published in New York Cit_'.r. and the Central Guarantee Co,,

by Bankers Service Co., Boaton, Maass. ;

gal Directory, publish
Bankers

and Lawyers Directories, 630 Fifth Avenue, New York City.

WATSON E. COLEMAN,

REGISTERED PATENT LAWYER

Victor Building, 724 Ninth Street, N. W.

WASHINGTON, D.C.

HOW TO OBTAIN A PATENT |

Written by a Former Mermber of the Examin-

ing Corps {1.922 24) of the U.S. Patent Office.
If you want to proft by your llitEI you should

take stepe to apply for o 5. Patent at

once., Your first step is to get this Free Book. This
interesting illustrated book contains valuable informa-
tion you should 1|u'-'€~ It tells you fully how to obtain a
patent om your idea in th- u::!ult way. With this Free
Book you will alse receive a ""Record of Invention form on
which you can easily record your id.e-+ Personal and Con-
fidential Service: Your cass will nally handled
only by a Registered Patent httnmur who is also & Former
Member of the Examining Corpa of the U. 5. Patent Office.
All communications confidential,

MAIL COUPON TODAY fer FREE PATENT BOOK and FECORD OF INVENTION Form.

CARL MILLER

REGISTERED PATENT ATTORNEY
FORMER MEMBER EXAMINING CORPS U. 5. PATENT OFFICE
Woolworth Eldg., 35th Fleor, Dept. 58A, New York City

| MILLER BUILDING. Dept. 98A, Washington, D. C. [ ]
Please sond me your Froo Book; "“How to Obisin a Fatenl,”™ and your

l “Recard of Invention™ form. l

B RERRI i oo o RS S AN ereiaes |
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New Ideas now Salable

Before Patenting

Practieal, useful Inventions may now be safely marketed
without patenting expense., Write for proof that we suc-
ceasfully sell both patented and unpatented | nventions.

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

| PATENTS—TRADE MARKS |

All cases submitted given personal attention
Form " Evidence of Conception' with instruclions
Jor use and “'Schedule of Government
and Aftorneys’ Fees"' —FREE!
LANCASTER, ALLWINE & ROMMEL
Patent Law OQffices
| 412 Bowen Bidg. Washmgtnn. D. C.

INVENTORS Sk

&SELL

Your unpatented invention can be sold with
ositive salegunrds under patent laws. New,
ow-cost procedure. Complete details, free.

AMERICAN PATENTS CORPORATION
Dept. 4-E Washington, D. C.

ALBERT E. DIETERICH

THEODORE H. RUTLEY
REGCISTERED PATENT LAWYERS
512 B Colorado Bldg. WASHINGTON, D. C.

.H'-mu-RF-I on  Patenis send free
est
profita know and

INVENTORS ::i: ovaniin

facts before applying for patents. Our book, Patent-Sense,
givea those facts; sent free, Trade Muk&—ﬂopwlghta.

LACEY & LACEY, Est. 1863, 635 F St, N. W, Dept. 5, WASHINGTON, Du €,

BUCHSTEIN'S FIERE LIMB
I3 soothing to your stump—
strong, eool, neat, light, Easy
P.lrmenbei Braces for all de-
ormlties. Agents wanted,
BUCHSTEIN CoO.
610 afdl-u 50.. MINMEAPOLES,

No JOKE To BE DEAF

=Every deaf pérson Knows that=
Br. Way made himaelf hear his wateh tick pfter
zing deafl for twenty-five years, withhia Arti-
m feinl Ear Drums. He wore them dayand night,
,They etopped his hesd
"noisen, Theyare invisible
andeomfortable, nowlres
or batteriea, Writa for
TRUE STORY. Also
bookleton Deafness,

who derive la

s

Artiflcial Bar Drum
‘I'I-Il'. wmr COM>PANY
T ¥ Bl Digty

it, Mizhigan

We paid M. M. §1174 for exceptionnl *‘cellar erop®
S BMOW-KING mushrooms]! Big free picture kool tells
iJ if your cellar, shed, barn_suita e, We furnish

L -' ¢ malerials., buy all crops.  Write today. Est. 1908
United Co., 3848 Lincoln Av., Dept. 307, Chicago
FREE
BOOK
wE Bu'l Gn-u-l:l pi"l:l!-'p'l:ll rnllnd!ﬁl. inntked -nit:nl
Bresder lays 10000 srgn v -|--.n|.||: you. Fu-n IJ.rn.ﬁln. :}::p il '\:1I:3

RO maoney. -'- rite A lml-rll.nu er.nn.:! Ca nining Co.

S
(Dept. 133- s "I'.OF'IJI’\'I La.

Delaya are dangerous and may be very

promptly a8 to its
coatly, My personal service pssures you & coby of my
prompt actlon, strict confidence. and a
minimum of expense, I suggest that you

me a model or drawing, or sketch
and description of your invention, and

$5.00. I will make a search and report

send m
(Over 3

Patent Attorney.)

atentablilty and send
2-paze
you prefer to read my booklet first,
the attached coupon at once.

‘Record of Inventlon®
years experience as g Reglsterad |

302-D Victor Bldg..
Washington, D.C.

L. F. Randolph,

booklet. Or, I1f

I wiil ﬁf‘ﬂl‘: Please send me at onee, free of charge, your 72
" form; | page booklet and * Hecord of Iovention' form.
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to Protect and

AN AVIATION CAREER )
orms LR IS5l cepitalize on your

¢ oo mon e o e | Y 255 QI VJ."A’/O/V
THOSE OF ANY OTHER SCHOOL  Train for your § —
future in the heart of the Alrcrabt Industry at Avia- Gef ﬁ."e m££ mm
of 1DEA’ Opportunities

tion's loremost and oldest school, specializing in
Is rﬁur idea ;ntnnta]:h?l‘hs itcommercial

1 Aircralt Sheet Melal 2 Master Mechanics and
Those are thethings you want

3 Asronautical Engineering., No llylng Involved

Graduates are cbtaining immediate

employment. Retum this ad with your

name, age, address and the course to lumw--nnd interesting informatien on

in which you desire full inlormation. these questions can be found in our books
“"How We Protect You" and “Suggestions
on How to Commercialize Your Invention” .
We will send you these absclutely FREE-

together with our Certification of Invention

form, if you mail the coupon below NOW1

OUR EXPERIENCE GUIDES YOU

You can feel perfectly sure in dealing with
this reputable firm. C. A. Snow & Co. has
f,aﬂ* bnen muﬂu paieulno{avnrvdmriphml

(UHHSS WH|E
GRAMD
GLENDALE.

uqqe,, ti
S“ miﬁ hy geﬂ.mq ndri;:nhn:l:;l on u::pﬂm —
w “ﬂmﬁ long patent experience. .,tgi

C.A.SNOW2CO &

Registered Patent Attorneys Since 1875 %

198 SNOW BUILDING, WASHINGTON, D. C.

Gentlemen: Please send me—withoult cost or obligation—your
FREE books, *“‘Sumgestions on How to Commercialize Your In-
wvention' and “How We Protect You." Also Certification of
Invention form.

As industrial technique odvances,

welding becomes more widely used.
A home-study course will help it you

for a future in this field. The trained | I i o e S B R T S
man gefs the best jobs! Free booklet. s LS S
INTERNATIONAL Chymr Towm. . ...oocvnnnniiiiaannirans wnie o B e

CORRESPONDENCE SCHOOLS
Bax BE27-J Scranion, Penns.

AUDELS Carpenfel's
and Bulldel's Guides
4vols.$6

ar G-rnn Bul:hn. Juin=
hanics mnd

TRAIN FOR

IN THIS GIGANTIC FIELD

Mall coupon tﬂdav foel' details of fQ-

ors, Building :I:nuuu Coyne by Doin

ull Wocdworkers. Thess O?'I!l

Guakdes £l the ab ica!. uhnp tr:ﬁnllm; or

‘I.l.l'lruh ulju:‘l m: j:\ll :‘.’;‘Qu—t our Btﬂﬂ ur -E coess in this =y

Ht-fﬂlu new methods, ide %l: Age or lack of moocy not
ut stema n

& . FE i hold you back.

urea for the

sppeesii ind siaent” X
k Hefersnon hrl.hp:u:'u-
ker. Carpen

12 WEEKS’ TRAINING
Coyne Training is practical, thorough,
easy 1o grasp . . . you leam quickly by
doing actual jnb! on real electrical
muachineryrighthereinmy Chicago
Training Shops—MNOT from books
or printed 1'. aa0ns. Y ou don't need pre-
\Id}l..'l CX srieiiee af A lot of book learm-

Inside Trade Information On: 133 W0ow "™ #lE ol
How to use the steel sguare—How to fls and sst
saws—How to build furniture—How to use &
mitre box—How to use the chalk line—How to use
rules and scales—IHow to make joints—Carpentera
arithmetic—=Solving mensuration problems—Es-
timating strongth of timbere—How to set girders
nnd sills—How to frame houses and roofs—How to
estimate costs—How to build housss, barns, go-
rages, bungalows, ete.—How to read and dr“-
plans—Drawing up epecifications—How to ex-
eavate—How to use settings 12, 13 and 17 on the
stoel square—Ilow to build boists and scaffolds—
!k.‘l"li_‘hm—ﬂﬂw to build staire—HHow to put on
interior trim=—How to hang doors—How to lath—
lay floors—How to paint.

THEOD. AUDEL & CO., £9W.23rd St., New York City

Mail Audels Carpenters nnd Bullders Quides, 4 wols., on 7 daye' free trisl. If O.K.
I will remit $1 in 7 days, snd $1_monthly until §§ il_r.lta.. Otherwisg I will return tham.
HNo obligation unless [ sm satisfied,

BUBD  ssn e s rnsnnssnansrnasstssnssitaeaiianiiasaensnneesdassnssssanssassans

L R R e R R e e

ing. Expert Il1:-L1'LIL‘LDrH-LL‘IlL|E YOl EVery
step of the way.

% EARN WHILE LEARNING—

H{iﬂu‘lﬂ.l" AFTER EIMIIUATIIJH

I I':I: l‘u:in ‘an mﬂ ‘ r?lhufuq
o

ETeRL
aboutCoyne Pralnioe. Pres Employment

iee... hile_learning. . i
wna nuh{muhj!-uw n_ & &
trll: -lrniun Al
nt N E:h‘-l:nlt. MAIL COUPON TODAY.

COYNE 5-5°Taicas seuoor

by
Dorrrg By

II. Il:. h.% Cayne Electrical School
5., £8-72, Chicago, IL

Smd 8, withoat or ohllgation, your Big Free Book and
details ':l' Four "Hlﬁﬁ to belp me,
HAME
ADDRESS

CITY STATE




Why Trained Accountants Command

—and how ambitious men are qualifying

by the La Salle Problem Method

GET this straight.

By “accountancy’ we do not mean “bookkeep-
ing.”" For accountancy begins where bookkeeping
leaves off.

The skilled accountant takes the igures handed
him by the bookkeeper, and analvzer and interprets
them.

He knows how much the costs in the various
departments should amount to, how they may
be lowered.

He knows what profits should be expected from
a given enterprise, how they may be increased.

e knows, 1n a given business, what per cent of
one's working capital can safely be tied up in mer
chandise on hand, what per cent is safe and ade
quate for sales promotion. And these, by the way,
are but two of scores of percentage-ﬁgurcs where-
with he points the way to successful operation.

He knows the intricacies of govern-
ment taxation.

He knows how to surcey the trans-
actions of a business over a given
period; how to show in cold, hard
higures the progress 1t has made and
where 1t 1s going. He knows how to
use these findings as a basis for con-
structive policies.

In short, the tramned accountant is
the controlling engineer of business—
one man business cannot do without,

Small wonder that he commands a
salary two to ten times as great as
that of the book-

Control

B2y
Business é‘ Through

| High Salaries

LaSalle accountancy students.* For example—one
man was a plumber, 32 years old, with only an
eleventh grade education. He became auditor for
a large bank with an income 325 per cent larger.

Another was a drug clerk at $30 a week. Now
he heads his own very successtul accounting firm
with an income several times as large.

A woman bookkeeper—buried in details of a
small job—is now auditor of an apartment hotel,
and her salary mounted in proportion to her work.

A credit manager—earning $200 a month—
moved up quickly to $3000, to 35000, and then to
a highly profitable accounting business of his own
which netted around $10,000 a year.

And What It Means to You

Why let the other fellow walk away with the
better job, when right in your own home you may
equip yourself for a splendid future in this profit-
able profession?

Are you really determined to get
ahead? If so, you can start at once
to acquire—by the LaSalle Problem
Method—a thorough understanding
of Higher Accountancy, master its
fundamental principles, become ex-
pert in the practical application of
those principles—this without losing
an hour from work or a dollar of pay.

Preliminary knowledge of bqu—
. keeping is unnecessary. You will be
. given whatever training, instruction
or review on the subject of bookkeep-

ing you may personal-

Accountancy

keeper. Indeed, as an
independent operator
(head of his own ac-
counting firm) he may
earn as much as the
president of the big
and influential bank
in his community, or
the operating man-
ager of a great rail-
road.

DEPT. 964-HR

Paya," without obligation.

Other LaSalle U]f)
of the other ficlds o

0O Business Management
O Modern Salesmanship
O Traffic Management

O Law: Degree of LL. B,

O Industrial Management

Some Examples
Small wonder that ac-
countancy offers the
trained man such fine
opportunities—op-
portunities well illus-

0O Credit and Collection
Correspondence

MName.

LaSalle Extension University
A Correspondence Institution

Opportunities in Accountancy—Check below and we will
eend ¥You a copy of “Accountancy,

[ Higher Accountancy:

riunities: If more interested in one
usiness indicated below, check here;

0 Business Correspondence

-

Present Position. oo oo oo

RN e s e e i

ly need—and without
any extra expense to
you.

If you are dissatis-
fied with your present
equipment—if you
recognize the oppor-
tunities that he ahead
of you through home-
study training — vou
will do well to send ar
once for full pmtfcu-
lars. The coupon will
bringthem to you
without any obliga-
tion, also details of
LaSalle’s convenient
payment plan.

Check, sign and

CHICAGO

the Profession that

OCommercial Law

0 Modern Foremanship
0 Expert Bookkesping

OC P. A, Coaching

[0 Business English

O Stenotypy

O Effective Speaking

O Railway Accountiag

trated by the success

mail the coupon

of thousands of «Namesavailable on request.

NOW.

When writing to advertisors please mention Popular Mechanics
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P Adverlisements

Advertisements in this section, 35 cents per word, each insertion, minimum 10 words, payable in advance
To be inserted under proper classification in October issue, copy should be in our office August Bth
October issue on sale September 1st
Popular Mechanics Magazine, 200 East Ontario Street, Chicago, Illinois

Popular Mechanics Magazine,

200 E. Ontario St., Chicago, Ill.
] Gentlemen: In the December, 1837, issue of Popular Mechanics
YOU LL PROFIT Magazine we placed a small advertisement listing some of eur
stock which we wished to dispose of before the holiday rush. It
B}T rending.‘ and nnswering the was necessary fo employ two extra persons to handle the answers
1 ified ads i thi ti to this insertion. The available stock had all been moved by De-
classi ads 1n s om. cember I5th. Other insertions in Popular Mechanics have helped
Hundreds of Dppnrtuniﬂgs to us to kla:p our stock moving. A very high percentage of ingquiries
k result in actual sales which makes our Popular Mechanics adver-
make and save money. tisements the lowest priced form of advertising in which we invest.
Very truly yours
{Original lett 4
R LEWIS FILM SERVICE.
AUTOMOBILES INSIDE Dealer prices. Overstocked, all BATTERIES. GENERATORS, ETC.
A R B

MIDGET Raclng book: facts for [ans, puaranteed. me brings la . = A. C. Generators, hand-driven, generates
builders, drivers: track sizes, regulations; | dall-Hicks. Boston. Mass. 110 voits nﬂ%imll. price $5.50, Special S8c.

jctures, specifications, working drawlngs. REBUILT Motorcycles, all makes, new Eleetrieal Salvage, Box 524-84, Lincoln,

1.00 postpaid. §1.15 C.0.D. Ray Kuns, and used Harley-Davidson parts. nd 10e | Nebr,

Department 20, Madisonville, Cineinnatl, | for bulletin.  Western Harley-Davidson PLATING Generators and motor gener-
Ohio. Distributors. 914 E. 15. Eansas Clty, Mo, ator sets. Write for information Hobart's

1038 IGNITION Bu rt:m.:ne:r Quick RECONDITIONED Motorcveles, New— | new line eleciro plating equipment. Pay-
starting, wet or cnld. El% peEp, T-'ﬂ‘“l'- uzed parts for all makes, Authorized Har- | ments low as $12.40 monthly. Quality ma-
less carbon, $1.25. E. G. Sales Co. ley-Davidson dealer. Whitman Motoreyele | chines, quick d&l!\'tﬂ' guaranteed. Hobart
Broadway, H'ew York. & Supply Co., 405-0 Southwest Blvd., Ean- | Bros., Box M-984, Troy, Ohio.

“FORD V-&'s, 1934-1038; unaaallnc saving | ras City. Mo. SIMFLE Her.'hn.uj:ﬂ-m runs all a.c. appl-
device. $1. Walert Co., 3439 No. 10th St., EEND 15¢ Fm‘ iMustrated used motor- | Ances from batteries. Windcharger plans
Milwaukee, Wisconsin, cyele catal Barsajm Largest stock | 10¢c. Harold Ramsey, Corning, Ohio,

T MIDGET Cars, parts, plans, Catalo fﬂnuln.e In parts and motorcycles, RECAST Old batterles into new. Latest
dime. Derby Midget Cars, Woodstock, IIL ndian Mnmrc:l.rnlt Bales. Kansas City, Mo. achievemnents., Battery Laboratories, Bt

100 used motors, midgets, parts. ‘20c. De- | parcain sheets for stamp, Motorcycle mcces- EDISON Storage batterles for light-
tails frce. Shipps Midgets, Box 843-H, | gories. Rochester Harley Davidson Corp., | power systems. Non-acid. Odorless, fif-
Zanesville, Ohlo. 128 W. Maln SBt.. Rochester, N. ¥. teen year life. Five vear unconditional

guarantee. Bargains in complete lighting
PARTS And accessories. Br:'nd e for
AUTO TRAILERS Motarcyele Manual. Bootr, 622 East Grand, EE;EET; E’g:,,_?};;ﬁ' mtﬁ;i“;"ﬁ’%&t
BUILD The famous, low-cost Jim Dandy | Des Moines, lowa. ling Ave., Yonkers, N. ¥ 2
Cabin Trailer. Complete plan: and in- AVIATION WHOLESALE Prices automobile alr
gtructions iacu:[:ﬁm to db;iléﬁn htll'll:e beml:.!.r- mﬂad :mmra.t&ruﬂfnﬁmtr:i ;ﬁdﬂ!‘.ru%;h Hﬂe:
piid, Tosher Buder Munual snd oalal | | OB inio guation, At mpertpts | Haume ve, Ghicaes’
upplies uipmen
ﬂﬂr 100 interesting. ilustrated pages, | Learn at this government approved school. Hg L mr:rumifli:nt?;:i:u ﬁt&"’%’: for
25c. Order today. Batistaction guaranteed. | Write for compleie information. BState | ‘oo, ALl Kinds 1o
Troller Supply Co., 411-A Jackson 8t., | age. Lincoln Alrplane and Flying School, huﬁ?’m tll l‘-llﬂﬂ'&l 2 nd mr!:
Wausau, Wisconsin, 2004 Alrcraft Bullding, Lincoln, Nebraska, tzllm:EE:r: . ul::?‘u m“n rprsﬁcle: Pree
PROPELLERS. Sled, mircraft, catalog interesting llterature. . Hawley Bmith
AUTO SUPPLIEE AND EQUIFMENT free, Wooderaft Propellers, General Deliv- | Co,, Oroton Palls, N. Y.

ery, | Dallas, Texas,
 SAVE Hairl G#Emnﬁedm:mnﬂu;m he;mm:l.{.mﬂ For professional airmen. | ELECTRICAL SUFFLIES. EQUIFMENT
els. makes. mE Oeneral Auto, arué"ff;‘m“m’“im o e p:l:'hulh“tdz only VACUUM Cleaners, sll makes, sultable

fToas-AA Cottage Gra\rt. ﬂhimgu .
i b ompson Aviation Publishers, B318 for rebullding, cte. $2.00 uu. Talley's, 510
EEE i mﬂ!ﬁ'ﬁﬁfﬁghﬂ“ﬂ 1 | Woodward, Detroit., Mich. Write for lit- | 5. Tryon St.. Charlotte, N. C.
RU supplies, equip v ;
1189 Bedford Ave.. Brooklyn, N. Y. o s ELECTRO-SCRIBE:  Electric f-enﬂl
TOURING In mountains? New altime- writes, engraves all metals. $1.00

PLATING Outfts for suto parts. Con- | , TOURING IR IBounternst, Sl 6000, | Detalls. Beyer Mig. Co.. 4515-K Cottage
Eﬁ?hnﬁfuﬁ“&"ﬁ” r;?; “‘E‘Snﬁﬁl %r:' sacrificed $2.05. Alr Transport, Garden | Grove, Chicago.

Ave. J, Decatur, IH. City. N. ¥ ELECTRIC Meter, pyrometer, repalrs,

ATRPLANE Mechanic's license questions callbration, new and used meters, pyrom-

MOTORCYCLES, BICYCLES, MOTOR with answers, diagrams, $1.25. Engine eter supplies. for sale. Cleveland Electric

Mechanie's §1.25. Both, £2.00 remittance. Laboratory Co., 1088 E. 668 5t., Cleveland,
SCOOTERS AND SUFPLIES Mever Engineering, Box-8 Hempstead, Ohio.
N. Y.

BUILD Your own motor scooter, Wefur- | ——— ¥ ULTRA Vielet—Infra red. Dual ray
nish parts. Literature dime. Drawin AVIATION Needs men. Pilots, mechan- | health lamp. Two separate units in one,
free, Comet Cyvcle Company, Box ? ics, draftsmen, sheet metal, positions . Promotes sun tan—vitamin D",  Auto-
Madison, Wisconsin. Learn now, Free “mmfj California Fly- | matic control. AC-DC current. §3.590 post-

1 for illustrated bul- | %S School of Aviation, Dept. PMC-8, Los paid. Detalls. Beyer MIg. Co., 4b16-P

oSN 106 In stamps for Hiustcated bul. | Anacles Airport. ingicwood. Caiifornia. | Eottage Grove. Chicago.
and used . Aunthorized rley dis- PROPELLERS For n.irnlnnu, fans, ELECTRIC Pen, engraves nll metals. 5dc
tributors. lsa Motor & Cycle Co., 917 E. | sleds, icesled blueprints. Catalog dime. F‘reqfald. Hudson Bros., East Byracuse,
2nd, Tulsa, Oklshoma. Lorenzen Propellers. Niles, Michigan. S
ALLOY Pistons—Harley, Indian, Hen- AVIATION Apprentices. Good pay—Blg REWOUND Auto generators give 110

! used future. Write, | edintely, closing | volts a.c. for lghting uutl'l.t Complete in-
F:?i:n 'GE: fxlmﬁcl‘fn'ﬂ; “fu}fﬂ '.'ndﬂl.uf- aum;:lnl;s. Meril;inli U“liimvnrs:leﬁiiltf;‘n Ber’:'- structlions in llr'pn Motes for 1837 anly 6O

d wi in 10c. 1116 | lce. Btrathmoor Station, Dept. E2, Detrolt, | cents postpaid. Popular Mechanics Press,
Eu'él:mﬁ:". E: In.ﬁnﬁ.llp I‘ln. ' Michigan. Room ), 200 E. Ontario St., Chicago.




ELECTRIC FENCING

FENCE Controller ensily converted from
Pord **T"" coil. No extra costs, Complete
lans 35c. LeJay Manufacturing, 847
eJay Building, Minneapolis, Minnesota.

WELDING AND SOLDERING

REBUILT Electric arc welders, all sizes,
a.¢c.—d.c. guaranteed. Lowest terms. Mon-
ey-saving prices. Service Co., 3732 Cedar
Ave., Cleveland., Ohio.

5-200 AMPERE Arc welder from Dodge
generator. Complete plans and valua
catalog 35¢c. 100 other generator changes.
LeJay Manufacturing, 347 LeJay Building,
Minneapolis, Minnesota.

ACETYLENE Welding outfits, $£32.95;
electric welders, $74.95, Easy-payment
plan. Box 331, Hamilton, Ohio.

COMPLETE Blueprints of $89.50, 110 v.,
a.c, welder, Send $1.50. Marvelweld, Box
1156, San Francisco,

nmuuﬂTRATURS Electrl: arc weld-
ers. Maoney-savin Used by the
government. Tria l.nd terms guaranteed,
Hobart Welders, M-882, Troy, Ohlo.

SOUTH Bend 8" lathe milli
ment, universal movement, $8: threading
dial indicator, $3; circular Iree. Unique
Manufacturing Co., 4807 No, 31st Ave.,
Omaha, Nebr.

attach-

BOATS, OUTBOARD MOTORS, ETC.

FLANS And full-size paper patterns for
cabin cruisers, sallboats, runabouts. etc.
Send 10c for catalog. Melrose Boat Waorks,
Magnolia Springs, Alabama.

ceptional value,

$10.00. COMPLETE 12" Kayak kit. Ex-
Playaks, Dedham, Mass.
BUILD A boat—Everything for bullding
uipping your boat. Build a boat by
the Welch System. Use Welch Ready Cut
Parts. Inexpensive; interesting and Ern!-
itable. Bend 10c for catalog showing
of many types; boat hardware and White
Cap marine motors, Welch Boat Company,
Station K-1. Milwaukee, Wisconsin,
T FEATHERWEIGHT Flyer, plywood, 50
lbs, Easy to build. Plans 25c. Joseph E.
Wittersheim, R. No. 1, Box T4a, Ada, Mich,

12-FOOT Flat bottom tnﬂbmt—cumplet.g
gnm 28c. Free boatbuilding catalog. The
udder, 15 Murray St., New ank.

110 VOLT A.C, arc welder bullt In a few
hours from model T junk parts. No re-
winding, Arc can be reduced for light
welding, fenders, ete. Complete instrues
tions §1.00. The Southeastern Welding
Bupply Company, Box 457, Beckley, Wast
Yirginia,

CLUB Plans: $1.00 each. Arc-welder
25-200 amperes from MNorth-east (Dodge)
enerators. Arc-welder 25-600 amperes
rom d.c. motors. Welders Club of Amer=
ica, AB-3433, M-Mart, chicum Worl:-
ing model on display. Public Invited

ENGINES, MOTORS, DYNAMOS

FOR Bale—Small elect. motors., high
speed, 1/10 h.p., 115 volt, univerzal. Re-
built—$2.00  postpaid. McConnell, 1619
Edgewood, Racine, Wis.

GUARANTEED. Slightly used 15 horse,
110 volt, alternating motors $7.90. Wilmot
Auto Supply. 2247 5t. Paul Ave., Chicago.

BARGAIN—!: Hp. motors, 80 cycle, 1

ase, 110 volt, like new, guaranteed, $8.25.

nd check to Erie Electric Motor Co,, 120
Church. Buffalo. N. Y.

WINDING Data, 225 motors, single and
three phase. Price 81. Motor Data Co.,
Box TEll. Eansas Citv. Ma.

MAEKE Money, rewind washing machine
motors, auto generators, Make a.c. welder,
Each book $£1.00. 10c brings particulars,
catalog winding materials. Ernest Enight,
Laﬂnl.le Illinois.

ELJ!GTRIG Drill $3.67; 10" oscillating
fan $4.20; electric hand cleaner §5.35; elec-
tric freezer £5.88. Home worksh tools.
Bargain pricelist free. Mallorder Electric
Ca., T12 South Dearborn St., Chicago.

MACHINERY, TOOLS AND SUFFLIES

“PEPY" Gasoline engine governors: Au-
tomobile engines made power units for
electric welders, saw rigs, generators. Or-
der on money back guarantee, %7.50 post-

aid. Harris Machinery, Minneapolis,
nnesota.

DRILL Presses, steam bollers, oll, gas
burners, wholesales price. Get eircular,
Peerless Machinery, 2020 E. 12 8t., Oak-
land, California.

BARGAINS, Demonstrators, electrie arc
welders, guaranteed, 30 dayvs trial and
terms, Write Hobart Welder Exchange,
Box M-983, Troy. Ohio.

PROPELLERS, Gear ps, stul!in:
boxes, bearings, ete. Wm. be:l.'. -y
Quincy, Mass.

ASSBEMBLE Your own boat. Our finished
knock-down frames and materials save vou
2/31 builder's cost. All types and sizes,
Send 25%c for big catalog. Brooks Boat Co.,
Inc., D4, Saginaw, Mich,

OUTBOARDS — Bave 1y, Good used
rts, all makes and models. Bargains re-
t motors, Crandall Hicks Co.,
Commonwealth. Boston. Mass.

FIELD GLASSES, TELESCOPES
AND MICROSCOPES

TELESCOPES, mermmm binoculars;
1038 bargain eatal Browns
Company. 5 West 27 Etrmt New ¥

TELESCOPES, Micros w&a chemistry,
mineralogy. Scientific m Tree. Tracey
Laboratories, Evanston, unls

BUILD An astronomical telescope. Cat-
alogue free. John Pierce, Springfield,
Vermont.

EXPERIMENTERS — Assortment fliteen
qunllt.?’ lenses, ground and polished, Sl t
imperfections such as small chip on
Diameters 16mm. to 40mm. Focal ].m:t.hs
S58mm., to 2309mm. IncIudlnn negative eye-
pleces. Suitable tel m.‘:crmgges,
field glasses, etc, $1.00 pos d., Satisfac-
tion guaranteed or money refunded. Amer-
!.‘:crlu'P Lens Company, 148 North Mayfield.

CRED.

BUILD Reflecting telescope, 67 kit, $3.50;
instructions 10c, catalog free, Optical De-
velopment Corporation, 1560 Broadway,
New York.

LENE8 Kit—Makes 3% diameter 25, 50,
100 power astronomical telescope, $1.00
gml-pald Ready to mount, Optical Works,
MAD, Milton, Penna.

ANTIQUES, RELICS, INDIAN GOODS

100 GOOD Arrowheads 83. Catalog. Sec.
H. Daniel, Hot Springs, Ark,

SWORDS, Rapiers, daggers, pistols, ar-
mor, curios. List stamp, Abels, 860 Lex-
ington Ave., New York.

BOAT Designers are highly pald profes-
sionals. Complete course by mail. Catalog.

EAYAK Construction kits. New designs
In lightweight canvas ks and canoes,
Nine to fiflteen feet from $0.05 to £39.50,
Also s0ld assembled. Mail dime for litera-
ture. Jamestown Specialty Co., Dept.
PR3B. Titusville, Penna.

BUILD Your own boat—New book gives

lans. methods, ete. 312 pages 83. Popu-
Er Mechanics Press, Room (C38), 200 E.

ntario St., Chicago.

Westlawn, Montville, N. J.

EPORTING GOODS, GUNS, FISHING
TACKLE, ARCHERY

*THE Roto Goll Practice Set”’ will make
you an expert golf plaver in a short time,
ractice on & real golf ball in your own

ck yard, hit the ball as hard as you
like. Acgulre sureness and perfection. Be-
come able to make 400 yard drives by ac-
tual practice. Works automatically, Guar-
anteed. $3.50 ¥rl.'pa.fd p.p. Order C.0.D.
The Roto Golf Mfg. Co., 1828 Burnett
Way., SBacramento, California.

FLY And leader materials and tools.

inl discounts for July, August. Free—

24 page list: casting and trolling catalog;
104 page ?enernl catalog full valua
dope. Write guick. Paul Young, 8065-C
6, Grand River, Detroit, Mich.
BARGAIN CGun catalog, send 5¢. Bar-
ain tackle eatalog. send Se. J. Warshal

Sons, Plrst and Madison-PM, Seattle,
‘Wash, o

OUTING Moceasins £1.35 from factory.
Free folders. Walter Smith, 13056 Wallace,
Philadelphia, Penna.

BOOMERANGS! Secrets of malclmi and
throwing. Interesting sport. Send 25 cents
to Box 10. S8chenectady, M. Y.

EPORTSMAN'S Pocket knife, dollar val-
ue 5pc. Bodmer Lowe Co,, 1212 Churchill,
Utica, N. ¥.

INDIAN Relics, beadwork, colns, curios,
minerals, old glass. Catalog 6c. Indian
Museum, Northbranch, Kansas.

TAXIDERMY

LEARN By mail to mount birds and ani-
mals, tan skins, make leather. Old reliable
school teaches, easily, quickly, at low cost
i.':l'u'er 250,000 students.

I“ ge book.
Tn ermy, 716 Elwood
HNebr,

Bldg., Omaha,

MOUNTED Deer heads $3.00. Tanned
deer hides 23.00. Fine for cabins, dens,
homes. Pattons Taxidermy, Paradise,
R.D., Penna.

Y“TAXIDERMIST News' magazine. Pro-
fessional? Amateur? Sample. For sale—
deerheads, bear rugs, birds. Holmann, 9932
Gates, Brooklyn, N, Y.

GLASS Eves, taxidermists', furriers’
supplies. Big catalog free. Elwood Com-
pany, 221 Smith Bldg., Omaha, Nebr.

TAXIDERMY suwum—mum arl‘.tﬂ-
¢ial eyes, teeth, genuine Jonas head forms.
Tools. materinls, ete. Everything for the
pProgressive t-'ﬂ-lill-!rmiﬂ. Send 10c for bi
illustrated catalogue. Jonas Bros.,
Broadway, Denver, Caolo.

DOGS, PETS, BIRDS

SPORTSMEN: Ramsey Creek Eennels,
Ramsey, Illinois, offers guaranteed point-
ers and setters, stralght cooners, combina-
tion hounds, fox, rabbit and beagle hounds.

Write for prices,

UNUSUAL Dogs. Buy; sell: all breeds.
Write Flockers, Eharpsburg, FPenna.

BEARLIEE Saint Bernard ﬁppiﬁ. sat-
Iefaction guaranteed! Dime brings illus-
trations, colored souvenir. Royal Kennels,
No. 8, Chazy. N. Y.

GIANT Gadget kit. Serews, nuts, wash-
ers, gears, brackets, rivets, springs, etc.
Experimental motor. Ten lbs. Over 1,000
items, Price $1 4%—worth £7.50. Satisfac-
tion guaranteed. Manufacturers Supply,
211 W. Illinols, Chicago.

GUARANTEED Nonbreakable ehisel han-
dles, 3 for £1.00. Specily tang or socket.
Richards Mig. Box 94, Fiichburg,

YOU'LL Be money ahead if vou buy
Atlas equipment. Metal and w lathes,
drill presses, arbor presses, metal shaper,
vises, motors, grinders, tools and attach-
ments. Send for 1938 catalog. Atlas Press
Co., 1743 N. Pitcher 8t., Ealamazoo, Mich,

14" x 6" BRADFORD Cone head engine
lathe, quick change. No. 0 Cineinnati mill-
;Euch“pﬁi Writ:hfar paIrtléularﬁil glngin—

Machinery upply Co., . Bec-
ond St., Cincinnati, io. >

FENCING Equipment. Folls, swords,
masks, ete. Low prices, Free catalog, In-
dustrial Products, Dept. 28, 48 West 48th
Strect, New York.

ARCHERY Headguarters — 617 South
State. Chicago. Catalogue free. Complete
instruetion book 50c

“A-B-C" Steel rnd reel. line, B0c EpOOT.,
Postpaid U. 5. %3 0. Bii: value guaran-
teed. Factory, 431 Bates, Detroit.

TENNIS Sitrings. gut, silk, tendon at
sensational reductions. Write for fres
samplées and prices. Crescent, 2535 Pa-
tricia, Los Angeles.

TENTS, Factory to you. Oatalog free.
Willis Co., Everett, Mass.

HUDSON Bay blankets, Indian pack bas-
kets, camp stoves, knives, compasses, out-
door equipment. Free catalog. Howe Fur
Co., Box P, Coopers Mills, Maine,

ley, Quebec,

SAINT Bernard pu

ies, beauties, rea-
sonable. Paramount

ennels, North Hat-

BEAUTIFUL Pure white police dogs.
Ansonia Kennels, Mose, N. Dak.

POULTRY AND FARM SUPFLIES

MAKE Money with poultry. Read Amer-
ica's leading poultry magazine for latest
information. Three years 51.00; nine
months 25c, Poultry Tribune, Dept. E-93,
Mount Morris, Il

DAVIS Chicks for brotlers and layers, 21
different breeds. Sexed chicks, poults
£2 50-100 and up. Free catalog, Davis
Poultry Farm, Route 34, Ramsey, Indiana.

GREENSBURG Chicks. $2.50 per 100 and
up. Also sexed checks. Greensburg Hatch-
ery, Box 40, Greensburg, Indiana.
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TREES, SHRUBS, ROOTS, HERES

GAMES—ENTERTAINMENT

SILVER Foxes. Crosses. Black raccoon.
Ginseng. Coldenseal. Oscar Austin, Can-
ton. Minnesota.

JUST Out! World's greatest “*Herballst
Almanac.” Beautifully illustrated in nat-
ural colors. Contains over 200 old-fash-
ioned herb medicine recipes for home use.
10e postpaid. Worth dollars! Botanies,
145 W. 112th St., Chicago.

FARMS AND FARM LANDS

76 ACRES, Coal, fine orchard. Excellent
for poultry and turkeﬁ's. carried owners
through depression without a debt; 50 acres
tillage, 450 fine young apples, brick and
frame 6-room house, slate roof barn, 30
inch vein noal ahuul'. half value at $1700,

£700 down; free Wm—hl ain cat-
alog. Btrou lta'. 255-F 4th Ave.,, New
York City.

THE Great Northern Railway serves an
agricultural empire where rents, prices and
operating costs are low in "Minnesota,
North Dakota, Montana, Idaho, Washing-
ton and Oregon. Write for free book, E. C.
Leedy, Dept. 857A. St. Paul, Minnesota.

I COAN Sell or exchange Your property
no matter where locate Write Eugene

Morrison, Culver City, California.

WANT To hear {rom owner of erty
for zale or trade, Details free. Real Estate
Baleaman, Desk B, Lincoln. Nebr,

40 ACRES, Near White Rl'.rer unim-
proved: poultry land. $175. $5 down, 85
monthly. Free list and liternture. Hub-
bard, 216 Grossman Bldg., Eansas City,

Kans.
Washington,

GOOD Farms available,
Minnesota, Idaho, western Montana, Ore-
fon. I.‘mpendahle crops, favorable elimate,
Write for 1m;lartll1 advice, literature and
list of typical b"ihim Bpecily sta.t,e
J. W, Haw, 119 Northern Pacific Ry.,
Paul, Minn,

FROFITABLE QOCCUFPATIONS

BELL Greeting cards all year. 1007
profit. Baker Brothers, Roselle, New Jer-
Se¥.

NO Belling! M. M,
weeks, ralsin

earned $267, three
mushrooms in cellar! Ex-

tional, but your cellar, shed perhaps
suitable, We buy crops. Book free. United,
3848 Lincoln Ave.. Dept. 60, Chicago.

YRAISE Frogs!'' We buy! Good prices
i-:;ar round, Small pond starts you. Free

ok shows sketch. American Frog Can-
ning, (153-8) New Orleans, Loulsiana.

WANTED Original poems. songs, for
Iimmediate consideration. Bend poems to
Columbian Music Publishers, Ltd., Dept.
Pi6. Toronto, :

REGROOVING Bmooth tires is profit-
able, Your own business, Write today,
0-218 N. G3rd Street. Philadelphia.

RAISE Rabblts and cavies for us. We
buy at top prices. Complete details in cat-
alog. contract and magazine. 10 cents.
Btal 1 Box 1. Holmes Park. Mo.

" FREE Boocklet describes 107 plans for
making $20-5100 weekly, in home or office
business of your own. Elite Co., 214 Grand
Bt., New York.

COUNTRY Drives or movies afternoons!
Work mornings home, No canvassing!
Folio-H, Station D, Los Angeles.

RAISING Jumba Irna;s. Interesting. Big
future, Females lay 10,000 eggs. Free lit-
ernture. American Frog Industries, Box
336. Rayne, La.

MINK Rnisins is fun and highly me*
;hmlhleﬂl’%ﬂiwhm Empire Mink, Scars-
ale. M. Y.

BOOKS, PERIODICALS, FICTURES,
FOSTCARDS

USED Books sold cheap. Castaldo, 4056
Third Ave, Bronx, New York,

HOW To get a raise in pay. $51.
helpful book. 38 chapters. 10c postage
extra c.o.d. orders. nada $1.20, duty

id. Dwollar Publications, T37 North Mich-
lgan Avenue. Chicago.

FREE Catalog scientific, mechanical and

Most

technical books. Readers Service, 800-6
North Clark, Chicago.

YOUR Favorite magazines—Half price.
Catalog, 10c. Magazine Exchange, Basze-

line, 8an Bernardino, Calif.

SMALL Business of Your Own. 1000
fried and proven methods, $1.00. Popular
Mechanles, 200 E. Ontarlo St.. Chicago.

Btreet, Richmond.

ZING Zong, new toy sweeplng the country,
Cash in now., Send 30 cents, will 1
g?stpaid two samples junlor and deluxe,

ng Zong Company, 212 North Adams
Virginia,

PLAYS, Operetias. musical comedies,
complete minstrel Arst-parts with song
programs, blackface skits. vaudeville acts,
monologs, dialogs, recitations, Juvanﬂn
plays and songs, musical readings, enter-
tﬂinmenu. make-up goods, Catalog free.

8. Denison & Co., 203 Wabash,
Dept 11. Chicago.

CARNIVAL Games make you mMORey.
mmu supplied, Illustra.ted literature
10c, “Moore-Made,"” LaPeer, Mich,

MAGIC TRICKS, PUZZLES,
JOKER NOVELTIES

BVENGALI Magic decks, magic, magie
cards, joker's novelties, puszles. World's
largts: manuifacturers, Catalog describing
300 items free, Adams Company, Asbury,

Park, M. | J.
FREE! Magic catalog 600 tricks, Amaze,
Mpywstify friends. Write today! Lyle

Douglas, Btation-A-5, Dallas, Texas,

LARGE 172 Page magic catalog. All
rices. 25¢. Chicago Magic Company, 2300
orth Mason Avenue, Chicago.

ENTERTAIN, Amaze friends with our
professional tricks, escapes, Illusions. Free
catalog! Oaks Magical, Oshkosh, Wis.

VENTRILOQUISM, Complete instruc-
tions and dialog $1.00. Illustrated puppet
catalog 25c. FPrank Marshall, 5518 So.

me:s Blvd., Chicago, IIL

ILLUSTRATED Magic catalogue 20c.
Lynn, 105 Beach, Jersey City, N. J.

BE A magician. Large professional mag-
e catalogue of latest tricks 25c. Cash paid
for complete Tarbell Magic Courses. Write,
Ireland, C-1089 North Dearborn, Chicago.

25¢ CHOICE: Dancing-platelifter;
whoopee-seat; handmonkey; mystery-pig;
foo-yu-too, Variety Novelfles, 161 Green-
wich Streef, New York.

£100 WORTH Of fun for a dime. New
mysterfous parlor trick will baffle and
amaze your friends. Complete with in-
structions 10e. Presto, Box 1982-PM. Long
Beach, California,

FREE! Magic catalog 500 tricks. Amaze,
Mystify  friends. Write today! Lyle
Douglas, Station A-5. Dallas, Texas.

EARN Money in any crowd. Call names
of strangers, tell uns en questions, Pro-
fessional course mind reading, spirlt writ-
ing, ete., $1. Henderson, Box 341, San
Bernardino, Calif.

LEARN Ventriloguism, Jc stamp brings
particulars. Smith, 125 N. Jefferson,
Peorin. Il

WORLD'S Largest magic shop
slonal catalog, 25¢. Holden, 22
8t., New York.

rofes-
. 42nd

BRARE COINS

e STAMP Erings 10c catalog.

50 OLD Coins, all different, $1.00. 20
different dates large cents, $2. 00, 20 Aif-
ferent broken bank bills, $2.00, Claud
Denney, Box 1825, Dallas, Texas.

> Brings 10c cat prices
U. 8., also forelgn colns. Schultz, 119 Pirst
MNat, Ea.:n.'i: Bldg., Cinecinnati, Ohio.

PREMIUM Paid for gold coins. Ted
Hammer, Burlington, Iowa.

CLEVELAND Commemorative $'35, un-
circulated. Daollar Eaﬂhhﬂﬂﬂimkld Cur-
rency or postoffice m.o. Lloyd, Box
184B, Cincinnati, Ohio.

OLD Money wanted. 'Will pay $100.00
for 1804 dime, 8. mint, £50.00 for 1913 Lib-
erty head nielel (not buffala). Big premi-
ums pald for all rare colns. Bend 4c for
large coin folder. May mean much proflt
to you. Numismatic Co., Dept. 20, Fort
Worth., Texas.

W N Np—

UNITED States commemorative $lis,
five different, §3.00. 5. Eoeppel, Merritt
Bldg.. Los Angelm Calif.

UNITED States coins at bargain prices.
2c plece and newest 1938 zelling price list
10e. Em, Cohen, Box 3507, Cleveland. Ohio.

FREE! Foreign coin, banknote, and
large illustrated coin catalogue. Bend de
postage. Coin aApprovals sent. Tatham

Coineo. Springfield-135, Mass.

GET Profit and pleasure in collecting old
coins, Bend 10c for 56-page illustrated
coin catalog. You'll be delighted with it
Send for it now., B. Max Mehl, 370 Hehi
Bldg., Fort Worth, Texas Lﬁrmt
coln establishment in U. 8. Etabllahed
38 years. Hig

£5 TO $500 Each paid for hundreds of
uld. or l:u;ld coins. Keep all until posted.
Many very valunble, Send 10 cents for il-
Iustri.ted Coin Value Book, 4x6. OGuaran-
and selling prices. 31 years in

i:tuamm oin Exchange, Box 5, Raoy,

RARE U, B., foreign coins, war medals.

{él&mlomm 10e. Mengelle, Colorado Springs,
]

UNITED Gtates, Large cent, 2c Dronae,
3c nickel and bargain lzt. 35c. Eleven
dates large cents, £1. George P. Coffin Co.,
Augusta, Maine.

MONTHLY Coln bargains 10c. No f:l‘meﬂf-
materinl. W. Webb, Westminster R :
Rochester, N. Y.

BIG Prices pald for certain wanted coins.
1908 cent 310.00, some silver dollars $4000,
1864-1865 Indlan head cents $100.00 each,
dimes before 1885, 8600: liberty head nick-
e¢ls before 1914, $500; encased postage
stamps; some large pennies $2000; half
cents, $275.00; paper money, gold dollars
£1500, foreign coins $185, some worth
Mﬂl}ﬂ Em:h ou may have coins for which

remiums, Therefore send 15c
toda.g for 'Ta‘e’,a big illustrated coin book for
certain wanted coins. National Coin Cor-
poration (80), Daytona Beach, Florida.

BTAMP COLLECTING

DIRECT Importations. 15 lb, British
eolonials, 100 Mauritius, 150 Malta, 100
8'Leone, 1000 Zealand, 150 Kenya. 1 Ib.
German, France, Norway, Heolland. Any
lot $1. Hooton Stamps, Hooton, Wirral,
England,

"GIANT Diamond-shaped B:ampl Bls
packet 105 all different including Alex-
andretta (new country), Congo, Epirus,
Manchukuo, Ecuador constitution, Costa
Rica triangle, alr-mails commemoratives;
glant diamond-shaped stamp, £5 United
States: set United States telegraphs, eat-
aiug}nx 30c. Packet British colonies in-

ng Burma (new oaruntr:i']] jubilee and
coronations;: scarce Venezuels, cataloging
0. Illustrated lists. E?erythlntge for only
5¢ to approval applicants! to-day!
¥yal;ic tamp Co., Dept. 80, Camden, New

ﬂ'l'

“"NINE Airmalls from Syria, Guatemala,
Lebanon, ete., and others from Oceanica,
Manchukuo, Kenva, 5c to approval appli-
eents. Lindgren, Box 448-A, San Francisco,

BEGINNERS—Approvals lic up. Free

cket. Billys", 2542 42 Street, Long Island

ity, New York.

PACKET Commemoratives, alrmails,
triangle, old U, 8. 5c approvals, Far Beas
Co., 2154, Houston, Texas.

1000 BETTER Mixed, 25c. Ex-Austria,
wartorn China, etec. Plaza Stamp Cao.,
Box 1161, Santa Fe, N, Mex.

FREE BStamp t.'-at.nll)zu! “George VI is-
sue, Giant forty-page quarterly listing al-
bums, supplies, coronations, Canadians,
colonials, United States and foreign. Il-
lustrations lore! Empire Stamp Co.,
Dept. P.M., Toronto, Canada.

1000 WORLDWIDE Stamp mixture 25ec.
Monjar, 1542 Waverly. Cincinnati, Ohio.

PENNY Approvals that please purchas-
ers. C. W. Ritchie, Wa oW, . Dak.

WILSON'S New 1938 United States coin
catalog and premium list 60c postpaid.
Gives prices dealers pay and ask for all
U. 8. coins. Includes complete mint rec-
ord. D. M. Merrin, W528 First, Spokane,
Washington,

Morrison.

LARGEST Complete hargnin lists of
United States coins, 3¢ stamp. Eugene
Culver City, California .

COMMEMORATIVE “Half dollars, Lin-
coln, Stone Mountain, Oregon, Texas,
Cleveland, Eentucky, San Diego, Long Is-
land, $1.50 each. Illustrated cata e
%&hil. 25¢. NMorman Shultz, Salt &,

200 DIFF., Also cumnntiunm—mc. Ap-
provals, Sherman Shook, Nazareth, Penna.

BEMALL Sheet of 4 different triangles
10c to approval applicants. Victoria Stamp
Co,, London 4, Canada.

FREE! Two dollar packet, 3c posta
Approvals. Quality Stamp Shop, Engle
wood, Colorado.

UKPICEED! 100 U, B. revenues on doc=

uments, 10e. (1,000, 60c.) Vanvoorhis,
Hyndman, Pennsylvania.

FREE Dollar ket. Inclose postage,
iequest. approvals. Seerist, Muscatine,
OWA.




WORLD'S Smallest airmail, free stamp
magazine, $2.00 U. 8., animals, bird, train,
Indian, airplane, commemoratives, scares
stamps 25 countries, 5c with l.pnmvnls
Capital Stamps, Dept. PM9, Little Rock,

Ar| BS.

FREE: 3$1 U. 8. stamp with approvals.
Leader, 1550 Seward, Detroit, Mich.

BEST One cent approvals in America.
Elvin Stanton, Niantie, Conn.

FREE—%1 U, B. stamp with request for
52 page list of United States and foreign
stamps. Stamps on Fpru-.'nl. References
mm.u:;y 20 djﬂarqh nineteenth century
U. 8 28 cts. Mew Hussman Stamp Co.,
1122 Pine, 5t. Louls, Mo.

MIXTURE camlug free, “Jumble'
ple 25c. Norse, "B."" Dayton, Ohio.

FREE! Choice mint diamond stamp to
new customers purchasing from our '?ﬁp—
provals, Ace Stamp Company, Box 3
Station F, Toronto, Canada.

1897 GRANDE Comore, Liberian Bongo
antelope, Turks Caicos, Cayman Islands,
tnnuina Bnd.e ete. Ev ing 3¢ with
approvals iE:I:ng 1-Z anson  Place,
Brﬂﬂtl_;'n N, Y.

40,000 VARIETIES Pirst quality stamps
avallable on approvals, 15c up. Repre-
sentative selection on requ.eat. adults only.
Keigwin Stamp Company, Vineland, N. J.

FREE, 50 Etmn . Manchukuo, etc. Post-
age lc. Album T. 5. bargains, Bul-
lard, 268 Nncrl‘.hl.mpt.m. Boston, Mass.

MONTHLY Stamp and coln magazine, six
months and 25 foreign stamps, 25¢, Amer-
ican Stamp Journal, Cedar Rapids, Towa.

300 DIFFERENT BStamps 20¢: 600, 50e:
1000, £1: 2000, £2: 3000, I'I' Fred Onken,
830 Toth Bt._gluuk.lm. H.

50 DIFFERENT 1. B. wit.h approvals,
Six cents postage. Irvin's Stamp Mart,
3361 Milwaukee, Chicago. i

150 DIFFERENT, Dime with approvals.
Lockwood, Posta l_Bcu: Muskegon, Mich.

BEND 25c For U, 8, mint 628, 649, 109,
receive TiIT free. McClay, Altadena. Calif,

FREE! 127 Different stamps, 3¢ with
approvals. Kirst, 15508 Carroll, 8t. Paul,
Minn.

FREE—Tanganuika set with approvals.
3¢ postage. Dealing, Mound, Minnesota,

FREE! 200 Austria; transparent hinges;

sam-

approvals. Business Builders, Brentwood,
Missouri. o .
FREE! 100 U, 8, commemoratives with

1000 mixed U. 8. containing airs, high val-
ues, specials, dues, obsoletes, for 60c.
Bazcom Humphrey, 310 Cloverleaf, Ban
Antonio, Texas.

BAHRAIN—BEritish Colony, 5 different,
10 approvals. Arnosti, 465 Lexington,
MNew York.

UNBELIEVABLE! 62 Different, six tri-
angles and diamonds; airmail, animal, war
stamps—China, Japan, Manchukuo, in-
surgent Spain; Asia, Africa, Bouth Seas,
Everything, 5c! Crowder's, 137E HNorth,
Baltimore, Md.

FIRST Day covers—Presidential issue
ecolls. le, 1l%e, 2e, 3¢ vertieal: le, 1l5e, 2e,
3e, 40, alse, 5¢, 6o, 1oc hcrrtm_nr.a.l Sn:. of
13 on cacheted mvalﬂpﬁ. Bingles $1.30;
pairs $1.75. Free price lists. Frederick
Fitts Co., 8. Framingham, Mass,

" BEST U. 8, approvals in America. Hu-
ber, 3 South Eighth, Minneapolis,

FREE—The Stamp Finder! Our new 24
page edition, fully illustrated, which will
enable you to instantly identify all diffieult
stam Also fine packet of odd and un-
usu stamps from Bmmmmmmﬂnm
Monaco, Patiala, Cyprus 1
maps, ships, animals and strnnu sCenes.
All free to approval applicants inclosing
3¢ postage. Garcelon Stamp Co., Bax 900,
Calais. Maine,

NEW Irish souvenir stamps. A set of
beauntiful nn.:l lntermtinr souvenir stamps
has been issued by Irish Hospitals' Trust
Ltd, A :pecimen sheet of 24 of these
stamps may be obtained free of charge on
applyving to Dept. P M. r. J. O’'8Bheehan,
28 Earlsfort Terrace, Dublin, Ireland.

FREE! Two coronation sets. Postage 3o,
Roberts. 312F Shearerblg. Bay City, Mich.

GIANT-SIZED Russian ae'ﬁwlln stam

cat. val. 20e, and beautiful Lithuania

mail triangle; also big packet of 53 di:l'er-

ent stamps including Azerbalian, Epirus,

new Martinigue, ete., and i]lustrate:l lists,

all for 5c to appmva] applieants! World-

?idﬁ SBtamp Co., Box 600, Camden, New
orK,

TUNITED States—45 different, perfora-
tion gauge, hinges, bargain pricelist—all
for 10c. __Beldenberg., Baroda, Mich.

LIBERIA Snake triangle, giant Spanish
triangle, 50 other stamps, 5c. Wright Co.,

2527 Guilford. Baltimore, Md

ILLUSTRATED T. 8. list, price
large complete U, 8. price list free. Sen
qut?age Etanley Gibbons, 38F Park Row,

“"PENNY Approvals that please. Haywood,
395 Ada mﬁ Pomona, Calif.

FREE! Triangle airmail! Coronation!
Pictorials! British Colonies! Wonderful
packet 110 different, 5¢c to approval appli-
cants. Bargain Co.. Box 30P, imes
Bguare Btation., New York.

" PANAMA Triangle and 50 nmera iree to

approval applicants u-end.m.: postage.
Tntham Stampeo, Springfield-30, Mass.
" FREE! ‘“‘United States and British

North America"—our valuable, complete
illustrated, M ge catuluhqtuuunx lweaf
prices, Big lustrated foreign
stamps also l.neluded H. BE. Harrls & Co.,
137 nsit Building, Boston, Mass,
QUEEREST Stamps packet. Receive one
of world's emallest stamps: zcarce Vatican
City: Greek Red Cross (coiled snake in
Garden of Eden!); Manchukuo; Soruth

{mountain lon); i!uzamhlque (glrafTe);
Palestine; many others. Also big pa.ckci
25 dif. Japan, (including earthquake

stamp!) and pkt 15 dif. China Every-
thlrﬁ' Ior only 6¢ to approval applicants!
R = Stamp Co., Box 230P, Port Chester,

.Eﬂ DIFFERENT,. Fine U, 8, including
perforation gauge, 10¢c with approvals. The
?‘tamp Shop, 809 Holland Bldg., St. Louis,

0.

200 DIFFERENT loc. Big 50% &
ﬁls_YCu#ert Btamp, 30 State,

Tov=
ester,

ETAMPS. A superb selection sent on
}Ppmul Quality at low prices. Pred

rzberg. Box 81-P, Elmhurst. IIL

BRAZIL, 50 Different 10c with bargain
approvals. Davis, Silver Lake. Ind.

ASK For our wonderful one cent approv-
als. Prospect SBtamp Co., 225 Broadview,
Toronto. Canada.

HOBBIEE AND COLLECTIONS

FREE! Magic catalog 500 tricks. Amaze,
mystify  {riends. Write today! Lyle
Douglas, Station A-12, Dallas, Texas.

UNUSED Book match miers.. 100 all
different. $1.00. Free list. Charles Edel-
man, 1311C East 84, Cleveland, Ohio.

. PHOTO FINISHING

OUR Finishing iz world wide with a
guarantee to “‘pleases vyou." B8 gl prints
and 2 double weight enlargements 25c coln.
One-day service. Please U Film Service,
182-M, LaCrosse, Wis,

FREE Developing and printing proposi-
tion malled with order. Holls expertly de-
veloped, carefully printed 25c. 24 hr. serv-
ice. 3 BxT enlargements 30c. 12 for $1.00.
Photo-Craft, Box 6T0d, Canton, Ohio.

THE Modern Finishers, 5t. Paul, Minn,
Have Modern service, Modern quality, Mod-
ern prices—Our modern methods give quick
gervice and hriﬁht guaranteed neveriade
pictures. Roll developed, 16 prints, 25e,
coin; 16 reprints, 25c. Enlargement cou-
E{ Send next roll or reprint order to

odern Pinishers, Box 35637, 8t. Paul,
Minnesota,

MAIL ¥Your rolls to film ecenter of the
world, Any 6 or 8 exposure roll developed
and printed 25c¢ coin. DeLuxe enlargement
coupon free! Photo Pinishing Shop, Est.
23 yrs., 411-Y CGeneses Valley Trust Bldg.,
Rochester, . ¥, *““The Camera Clty."

CANDID Camera specirl. $1.00 pays for
36 exposure roll of 35 mm. film developed

and each negative enla to Ixd
inches. Minilabs, Box 485C, Madison Sq.
P.O.. New York,

FILMS Developed, Any 6 or 8 exposure

roll and two Velox Deckledge prints each

good negative, 25¢ coln on new cooperative
lan, Photomail Service, A-81, Harrisburg,
ETINA.

BEAUTITONE Enlargement, dime and
negative. Gilant Snapshots, Inc., Creen
Bﬂ.!l"q Wis,

T IMMEDIATE BService! Better pictures,
Sixteen guaranteed prints from roll. 25e.
Omne colored or two plain enlargements and
8 guarantregd prints 25c. Sixteen reprints

¥ 25c coin. Candid rolls developed free!
Prints enlarged to Ix4, only 4¢ each. One
day service. American Btudios, Box B,
LaCrosse, Wis,

IDEAL Photos. 25¢ per roll, ﬂm.shed
with round corner prints, Coupon a
snapshot folder free with initial urder.
Ideal Photos, Box 1155, Paterson, M. J.

BPECIAL Trial! Rolls developed and
printed with wide border deckle edge
Ermta only 158 Quality guaranteed,
eckletone Filnishers, 6444 Diversey, Chi-
CAED,

8§ ENLARGEMENTS (Instead ordinary
prints) per roll for 25e. Hilo, Yale, Okla.

FREE Enlargement with each photo fin-
ishing order. 20c per roll. Photo Lab,
103 Cottage Street, Auburn, Mew York.

FHOTO Mill. Immediate service! No
delay! Roll developed, carefully printed
and choice of two beauntiful 5%T7 double
weight u?rutmlan enlargements, one
tinted enlargement, or eight reprints—for
25c coin. The Photo Mill, Box 628-12, Min-
neapolis, Minnesota.

UNEXCELLED United States approvals,
Kaiser, 302 Hurley, 8t. Paul, Minnesota.

ESTONIA—20 Different including searce
imperforated issues omly 5c¢! Imperial
Stamps, G.P.O. Box 130-M, New York,

WHOLESALE Catalog for dealers. Illus-
trated. Postage 5c. Prank Co., 4900 Chal-
grove, Baltimore. Md.

PENNY Approvals, that satisfy, Neil
Gronberg. Box §441-P, Philadelphia, Penna.

ABSOLUTELY Free. 100 different, with
approvals. Eenneth Page, Mingo, Eansas.

MEMEBERSHIP Card free—The James
Lee Stamp Club, 210-A North First Street,
Phoenix, Arizona.

CANNON! Set of stamps showing can-
non, firing squad. cavalry charge and 200
other dlﬂerent stamps, only loe to ap-
proval applicants, L. H. Reich Stamp Co.,
4647 Kenmore. Chicago.

NEW Rivera nude stamp! World's larg-
est triangle! Congo, Sudan, South Seas,
bicolors, pictorials and many others. Only
3¢ with approvals. Cactus Junior Approv-
&ls, Box 1870-B. Tucson. Arizona,

“FREE. U. 8. $1, $2, 84 and 85 stamps,
Unbeatable U. 8. approvals. Nelson, T8 E.
5th Bt., 5t. Paul, nn,

415 TRIA.NGLEBl Guntemlu. blsest (di-
agonal half-sta beautiful Liberia,
th-tn additional an eu 27 other stamps,

Abell Co., 1818 St. Paul, Baltimore,

30 DIFFERENT Angola, Cape Verde,
Cuinea, Portugal, Mozambigque, St. Thomas
and Prinee 5¢. Approvals, Depraw, Ocean
Park, Calif.

" BTAMP Dealers, your ad here will
w-nderful returns, Ask me for progf
F. W. Johnson, Manager, Classifled Adver-
tising, Popular Mechanies Magazine, 200
E. Ontario 8t., Chicago.

20 REPRINTE 26c. Films developed, two
prints each negative 35%5c, Skrudiand,
£970-8 George, Chicago.

FREE—4 Big enlargements—8 prints ev-
ery roll 25e. 20 reprints 25¢: 100—%£1.00,
Filmico, Albu_rly. W_Fjg.

35MM. ROLLS Fine grain developed free,
36 enlargements $1.00, mrt.rldu reloaded
358¢. Photoshop, Linton,

BIXTEEN Bparkling lii’etlma dgrinta 2
studio enlargements with

25c, 20 reprints 25c:; 100, $1l1|:|| Tru
C-121, Des Moines, lowa,

.ﬁPPHl:I".".AL Bheets. One to three cents,
Frederick B. Driver, 2008 Finance Bldg.,
Philadelphia. Penna.

SAVE Mnm;y. Any roll developed and
inted plus four 4x56 enlargements: 20c¢.
hototechnico, Waban, Mass.

25 UNITED States, including $4 snd 85
stamps free to approval applicants. 3o
postage. Brownie Stamp Shop, Flint, Mich.

500 MIXED Foreign 10c with approvals,
Hecht. Belle Plaine. Iowa.

WEEELY Stamp magazine, thirteen

weeks, 10c. Stamp Journal, EKalamazoo,
Mich.

25 DIFFERENT Canada 3¢ to a Eor?l

i E=

aplplit:a.nta. Maynard Sundman, D3
ol, Conn.

SPECIAL! ©Only 25¢ per roll, expertly
developed, beautifully printed and 2 “Dubl=
Wate'' enlm‘fﬂmenm, flzo free cigarette
lighter! Limited offer expires September
1st. New ¥York Photo Studio, Post Office
%mﬁk Bg{l—% Church Street Annex, New

or

35MM. ROLLS Developed, enlarged to
315"x5” $1.50. Rolls developed, elght
prints, plus two enlargements or eight re=-
F:inntm 26e. Art Photo, 1783 Delaware, De-
T K



GUARANTEED. Roll developed,

nis 35c. 20 prints 25¢. Quality Phnh:v,

utchinson, Kansas,

BEAUTIFUL 0il colored enlargement, In
deluxe frame, with each roll developed.
25c coin. Speedy service, Rainbow Fillm
Service, La Crosse, Wis.

PROFESSIONAL Quality service. Ralls
developed, B prints and 2 enlargements 25,
'E;h.c gﬂ? capiu!. Bervice, Box b4, Roches-

r, M.

ROLL Devel , B brilliant fadeproof
Velox prints and two professional enlarge-
ments 36e.

ﬂ?ermght aerﬂ-:e Young Photo
Bervice, 405-C. Albany. N.

EXPERT Photo finishing, ﬂne day serv-
fce, B genuine expensive elox prints, two
double weight ofessional enlargements
25¢. Expert Studios. LaCrosse. 'Wis,

12 HOUR Service. Roll developed,
printed, wyour choice two 6x8 Platesunk
enlargements, one enlargement colored or
etched or 8 reprints for 25¢ coln. The Ar-
tists. Box 230F, Minneapolis, Minnesota.

QUICK Service—Rolls developed, 8 guar-
anteed prints: 2 enlargements; I8¢ coin.
OK Photo Service, Ottawa. Eansas.

ROLLS | ]:'-"E\PBI'U‘DEﬂ and printed 10c.
Trial. Quality Finishers, Maywood, IIL

SAMEDAY Ecrvim Roll developed, 8
zl.iatmingp prints, enlargemen .
dwest Photo, B- 5{ Janesville, Wis.

ROLLS Developed, 8 prints, 2 enlarge-
Tﬂ!}lt&. 25c. Marfair, Box 251-K, Tol

0.

SNAPSHOT Folder with every roll de-
veloped, 8 prints, painted enlargement—
25¢. Reprints 3c. FPast service, Janes-
ville Film, A-54, Janesville, Wlmnnsiu

PROMPT BerulHunlinr work: 2 beau-
tiful double weight glm enl ments, 8

aranteed neveﬂmg ts each roll, 35e.
E::-uel Photo Berviee, Dubuque, Iowa.

SNAPEHOTS In colors—Roll developed,
8 natural color prints—25¢. Natural color
reprints—3¢. Amagingly beautiful, m,t-
ural Celor Photo, C-54, Janesville, Wis.

WILLARD'S Gives your pictures
beauty treatment—thev're elur hrﬂllnut.
full of life. Roll developed, 2 prints pach
negative 25c. Enlargement coupon. Wil-
ISIII{?': Box 3535-A, Cleveland Helights,

v]

ROLLS ﬂavelﬂpeﬂ and printed with two
hand colored enlargements, 25c. Color-
graph, Dunning Station. Chicago.

TWENTY Reprints 25c. Roll develo td
and two prints each negative, 25c.
orders enly. Star Photos, 109 N. Dea:bm'n
Chicago.

ROLL Developed, 16 guaranteed prints
25¢. Bmart Photo. Winona, Minnesota.

PROMPT Serviee, guaranteed work.
Two beautiful portrait t double weight
enlargements, elght neverfade gloss prints,
each roll 25c. Dubuque Film Service, Du-
bugue, Iowa.

ROLL Developed and 8 guaranteed prints
Including two enlargements, 25¢ ooln.
Super Snapshot, Winona, Minnesota.

PROMPT Servicel RDIJ.'! developed, two
Velox prints each negative 25¢. Hench
Studics. Harrisburg, Penna.

GET The best. Roll developed, beautiful
hlnﬂ colored enlargement, 8 neverfade bor-

rints, 25c coin. Prompt service. Sun
F‘nu Service, Drawer T, 2t. Paul. Minn

TWO Prints ecach with every roll devel-
oped, 25¢. Very finest guality. Reprints
2e each. EBrown Photo Company, 1910-34
Emerson, Minneapolis. Minnesota.

ROLLS Developed twn sots prints
enlargement coupon 25c. rints 3e. '.r:r
19 reprints 2i5c.  Jones B diog, Daven-
port, Iowa. ““Where the West Begins.”

ROLLS Developed, 2 prints each and 2
free enlargement coupons, 25¢: reprints,
3¢ each; 100 or more, l¢. Summer's Stu-
dio. Unionville, Mo,

ROLL Developed and 8 beautiful Velox
glossy prints 25¢ eoin or stamps. Reprints
!E H'%h' Fotoprint Bervice, Box E, Roan-
oke. Va.

FINER Finizhing. Rolls developed and
printed, with one colored enlargement, or
two professional enlargements, All for 25c
feoin), Genuine, nationally known, Moen-
tone superior quality. Moen Photo Service,
La Crosse. Wis.

TWO Gloszy enlargements, 1 colore
with roll 25c. Arbor Service, 10. Joliet, Ill

FOR The discﬂmiuatms amateur, roll
developed and carefully printed 25c, re-

prints 3ec. Superior workmanship, same
day service. Paramount Co., 327 E. 92nd
Bt., New York.

ROLLS Developed—One print and one
enlargement of each exposure 25¢. Trial
Heprints 20 for 25c. Henry, 25 River
Grove. Illinois,

T MILLIONS Nuw Enow “Hollytints Means
Better Prints."' Two professional enl
ments with trial rell—25e. Fascinating
remiums. Unequaled service. Hollytints,

=1350, Hollywood. California.

ROLL Developed and printed. Two en-
largements, one of them in colors, all for
25¢ coin. The Photo Finisher, Station E,
Box 42, Columbus, Ohlo.

FILMS I:le'v!l d, 2 prints of each 25e.
20 reprints 25¢, E'me hoto, M-5134 Ne-
~ada, Chicago.

“LARJARGRAPH Finishing. Five 5°x1"

enlargements 25¢c. Miniature films devel-
oped 10c. Enlarged prints z'h"zi" aize.
Cardinal Photoers, Summit, N.

35MM, RQLLE Developed and g gu-ud. shots
enlarged to 3'5x5%, 36 exposures $1.00.
18 exposures ﬁl?c Ideal Films, Birming-
ham, Ala.

20 REPRINTS 25¢.
16 prints 25¢, Enlarge
5x7—10c., Low Photo,

Filmz devel
ements 8x1 E-'I:‘
=2657 Neva, Chi-

CAEO.
PHOTO Mill. Immediate servicel No
delay! Raoll developed, carefully printed

and choice of two beautiful 5x7 double
welght professional enlargements, one tint-
ed enlargement, or elght reprints—25c
coln. The Photo Mill, Box 639-12, Min-
neapolis, Minnesota.
FREE Album and negative ﬂle and 2 en-
largemen: coupons with each roll devel-
guaranteed prints 25c. Memrilane
ggudiﬂs. General P.O. Box 666, Dept. P,
New York.

CAMERAS, PHOTOD SUPPLIES

FREE Illustrated Photographic Almanac
listing everything photographic—still, mov-
ie cameras, films, lenses—at tremendous
savings. Hundreds of bargains, new and
used. All guaranteed, We take your old
CAMErA Or g?.uipmeni in trade. Write for
free  copy new Photographic Almanac
and money-saving bargain book—just out!
Limited edition. Hurry! Central Camera
Co., (Photographic Headquarters since
1899), 230 Scouth Wabash, Dept. 9-E. Chi-
CAFO.

MAKE Money in photography. Learn
quickly at home, Spare or full time, Easy
plan. Previous experience unnecessary.
Common school education sufficient. In-
teresting booklet and requirements free.
Ameriean Sehool of Photography, 3601
Michigan Ave., Dept. 3432, Chicago.

EXPOSURE Meter for enlarging. Em-
ploys vacuum photo eell. Very accurate.
£15. Money back guarantee. Free litera-
ture. J-M-P Manufacturing Company,
3346 Fond du Lac Ave.. Milwaukee, Wis,

NEW Argus camera F.4.5. Never used,
$6.75. Ruth Thompson, Bayard. Iowa.

DUPONT Superior panchromatic, guar-
anteed, 35mm. 25° roll, $1.00. Ontical De-
Corporation, 1560 Broadway,

telupmnt:t
New York.

ARGUS Camera case, genuine cowhide
leather, very special price §1.50, Mirotex,
6241 Southwood. 8t Louis, Mo,

FREE—'""Camera-Log,”" contalns charts,
tables, glossary: folder bargain darkroom
equipment, supplies. Econo-Cam, 260-D
Troy Avenue, Brooklyn, N. Y.

BASS Unusual quality wvalues: Half or
{full ¥V, P. Deolly, Corvgon F:3.56 lens, Com-
ur shutter, new, $23.76. 214x314 Zeiss
olta F. P. and P,, F:6.3 lens, automatic
shutter, F. P. A, and holders, $12.50,
Spoart DeFranne, full or half 203Ny
F:3.8 Anastigmat with ecarryving case,
£79.75, Dollina II, coupled range finder,
Radionar F:2.8 lens, Rapid Compur
1/500th shutter, $49.756. Argus, F:4.5 lens,
$12.50, Above and hundreds of other bar-
gains in Bass Bargain No. 235, a
52.page book. Momey with a smile guar-
antee, Bass Camera Company, Dept. AG,
179 W. Madison St., Chicago, Illinois.
HAVE You a camera’ Send ten cents
for recent number of our big magnzine
showing how to make better pictures s
gearn money. American Photography, 116
Camera House. Boston, 17. Mass.

hWE Purﬁ?m ?nd n.::fepst tﬂ thwﬁr u:iad

Q ¢ equipmen end for n
? mgnb%nhona? R W. 32nd. New York

MOTION PICTURES AND SOUND
EQUIPMENT

g-16MM, FILMS. All latest subjects, sl-
lent and sound, sale, rent, and exchange,
Films rented everywhere, 'Free illustrated
catalogue (with sample film 10¢.) Garden
Exchange, 317 West 50th, New York,

35MM, FILMS. Projectors, Large se-
lections. Demsey, 1223 Berkley, Youngs-
town, Ohlo,

LIEE New, Bargains fully guaranteed,
complete. Eastman “C"" projector $17. Eﬁ
“B' 544 95, BA&H Bmm. camera $33. Unl
vex Bmm. camera %660, projector $10. 50
B&H 16mm. eamera 237 Eastman 16mm,
camera $15.50, Comedies, travelogs, west-

erns, 100° $1.15. (Mo lists, just state
which.} Used 400° lémm, sublects $5.00
reel, sound 5850, Odd sound lengths 100

£1.75, 200" $3.25, 400" $6.00. Complete stock
g-18mm. Castle flms (trades accepted.)
£650 Ampro sound projector, complete,
£207.00, Vietor (RCA) S145.00, fctor
Mimatﬁfs one $140.00, Model *24B' $295.
Vietor ¢ projector $683.00; with ampli-
fier, speaker £73.50 complete. 400" soundisc
subjects, complete $5.05. Holmes 3I5mim.
silent portable projector $20.95, Acme SVE
1000 watt portable projector, 35mm. $31.50.
Films $1. reel Professional tripod $15.00,
DeVry 35mm. newsreel camera dayviight
loading $55. DeVry sound 35mm. projector
{portable) with new 20 watt output speak-
er, amplifier, complete £188.00, ExB screen
$7.50. Contax, Lef ..'.rg{m cameras, used
and new. LB.TEL‘, variety Cine photographic
supplies at attractive prices, Trades ae-
cepted, bought. 8-16mm. lbrary fllms sent
anywhere, 25 years reliable service to
schools, roadshows, churches, Ex
invited. Get catalog. Mogull's
68J West 48th, New York.

35MM. RENTALS. Feature, comedy
cartoon  $4.95 weekly. Calderars, 5119
South_St. Louis, Chicago.

VELOTEX I168mm., Perfect outdoor film.
50 ft. £1.29, 100 ft. £1.95 including process=-
ing. Sample free, Velotex Laboratories,
Cary. Ind.

LEARN Motion picture theatre manage-

ment, advertising. projection. Free cata-
Ir.-g:. Give age. Theatre Institute, Elmira,

trade
ew Home,

16 EEMH FILMS List 5¢. B‘Ed.I:I.EI' 530.0
8. Talman. Chicago.

r_'.'!}LDR Your own pholographs: 8Six
color set—finest quality, full instructions
25¢. Kling Paint Co., 4515-B Cotiage
Grove, Chicago,

MOVIE Film. Develop yourself. Unlvex,

Eastman, etc. Chemieal samples 15¢. Raw
film wholesale, Lake Camera Exchange,
Gary, Ind.

NO More wasted fllm or unnecessary ¢x-
pense. Take pletures you can be proud of,
Sell to magazines and newspapers. Make
good money wherever you live. Easy, low-
cost home study course shows vou how!
Free catalog. Universal Photographers,
Dept. 104, 10 W. 33 St., New York City.

CAMERAS—Shiitters repaired, Leather
bellows installed in folding and view cam-
eras, Bellows made to order. United Cam-
era. A-1515 Belmont. Chicago.

IF You go to Mexico ask first for prices
and pamp Ieta of finest German quality
miniature and other cameras, binoculars,
movie cameras and projectors. Foto Man-
tel Suer. B, Rudiger, V. Carranza 11, P.O.
Box 1458, Mexico City.-105. Branch
Btore: Tijuana. B. C.

FREE! Book, "How to Sell 8n I:Lur.a "
Fomo Company, Canton. Ohio, e

CAMERAS Films, paper 25% to 35¢
disecount. Paramount Photo Division, 33

East 92nd Bt., New York.

UHERE'S News from Bass.™ A 52-

Cine Bargaingram No. 234. A Tﬂrl&bﬁ
encyclopedia of motion picture apparatus,
8 mm. and 16 mm,, silent and sound.
Sound cameras. You must have a copy of
this book, It's hot off the press. Your
copy Is walting. Don't delay, and send
for this wvaluable book. Dept. A, Bass
Camera Company, 179 West Madison
Street, Chicago, Illinois.

BARGAINS! Bmm., 16mm., free litera-
1tlitlln‘-la. Elder, B-T39 Boylston, Boston,
nss,

B-16MM. TITLES, 2¢ Word. Catalogue.
%lneishlnp 1812 Pitdmﬂnt Charleston, West
IFEINIA

15% TO 257% Discount on still or movie
eamerns. Free cireular. Paramount OCo.,
327 E. 92nd Bt.. New York City.

NEW 200-Watt 8mm. motor projectors
£19.50 prepaid. Free 16mm., 8mm. bar-

in lists, Home Movies, Box 216, Easton,

ennm.




VALUES. New catalog featuring latest
home mqutr_ accessories and photo supplies,
Pmt-a.ge Hollywood Cine Film Distrib-

. 1561 Bunset. Hollywood, Calif.

WHOLEEALE — 1fmm.-8mm. Bargain-
gﬂ.ms E-I‘.a.mp No-Wat-Ka, 151 Broad-
. Paterson. J
DﬂH.FLBTE lﬁmm Rental library. Low
rates. Bhipped anvwhere. Write for new
catalogue. National Cinema Service, 3
West 20th Street, New York.

MAKE Money with ‘““The World's Great-
est Passion Play." Sound or silent l6mm.
Hemenway Film Co., 37 Church 8t., Bos-
ton. Maszs.

35MM. TALKIES For rent. Complete
ahnw feature, cartoon, serial, £7.00 week-
g with projector $22. '50. Motion Picture
xhibitors, 3865 West 25th Street, Cleve-
land, Ohie,

LATE Phonograph records, some new,
some slightly used. Fifty—$2.30. Davis
Salezs Company. Syracuse. New York.

Pub. Co.. 201 N. Hovne,

WRITE Songs. Big money and reputa-
tiom. Write for information. J. Gordon
Ave.. Chicago.

WANTED! L.;]rtm. melodies for songs.
We arrange, publish, sell. Buperior Song
Btudios, Passaic, M, J.

LEARNM Bwing piano! Postal brings free
folder. Christensen, 751 Kimball Hall,
Chicago.

VIOLINS—Handmade masterpieces, best
sines Stradivarius. Free trial. John Lehta,
Ban Pedro. Calif.

POEM 'Writers, songwriters—Send for
Songwriters"

free R.h:.rrni{ Dictionary,

Guide. Submit best poems, melodies today
for bonafide, superior offer. hﬂ.ﬂu[ Stu-
dios. Dept. 33G, Portland, Ore,

EADIOS, SUPFPLIES, INSTRUCTION

LATEST Releases Voealion, Decca. Mel-
otone, Bluebird, $1.00 per dozen; Victor,
Brunswick, Columbia, 19%¢, 6 for #$1.00,
Send for glant radio catalog free. United

SONGWRITERS: Send your poem today
for immediate econsideration. Richard
Brothers. 24 Woods Building, Chicago.

OPPORTUNITIES Aplenty! Money-mak-
ers that “'click''! Unusual “idea'' service!
Particulars {ree. Cee-Tese Gumpaur.
P-1079 Madison St.. Brooklyn, N, Y.

DECORATE Fast se:lllnz novelties, ex-
perience unnecessary. Large profits, 1
cents brings full instructions, Plastic Arts
Btudio, 711 Neely, Muncie, Indiana.

T MONEY Making plans to fit your needs
Particulars free. Select Books Co., 2739
Woodburn Ave., Cincinnati. Ohio.

START Your own business, 50 complete
%?thhu?u 25c. Sam Graham, 'Wnrmnt.on
nia.

ACT Wisely and make money. Read
"“Inside Legal Information.”' 25c. Dept.
B. 234 Hurst Bldg.. Buffalo, N, Y.

BIG Pay made in mail order business.
Write. Strauss, Owings, W. Va.

GIGANTIC Mail, unlimited opportuni-
ties, bargains. Send dime. Details sent free
Let us mail vour circulars, 30c pzr hun-
dred. Ippolito, 279 Myrtle, _Buffalo.

Lrl:rEIc Writteri to song poems. MNew

.........

Send rm- 1E;ll;ﬂi-:lhi::n.:

ECIHG WTltm

Radio Company, 56 N. Market St., New- | agreement. McKinley Music blishers,
arl: N J. 1501 E. 55th Bt., Chicago.

RN Radio, §1 lesson, Missouri Tech,
39I:I'T North 35, 8t. Louis. BUSINESS OFFPORTUNITIES

AMAZING Pocket radio. Plug in light
socket, 82,50 postpaid. CGuaranteed. Sam-
ple radio 25c. Engels Radio Service, Route
8. Box 1626. Pho=nix, Ariz.

PLANS 18 Distance record er
“Radiobutlder'—year; 26¢c. La
TI00-C East 14th, Oakland, Calif.

ratal sets;
ratories,

RADID Enﬁmeerini. ‘broadcasting, avia-
tion and police radio, servicing, marine
and Morse telegraphy taught thoroughly.
All expenses low. Catalog free. ge's
Institute, Ames St., Valparaizo, Ind.

MUSIC AND MUSICAL INSTRUMENTS

PLAY The music that reads itself. Box
447, Lansing. Michigan.

REPRESENTATIVES Wanted. Forty
hits. Samples free. McDaniel Publishers,
Elizabeth City, N. C.

TBONGS Compesed, nged. Gillbert
Yu:l.te. Room mm 310 Fl.l!t.h. Ave., New

ork

" WANTED Original poems, songs, for im-
mediate consideration. Send poems to Co-
lumbian Music Publishers, Ltd., Dept. 43,
Toronto., Can.

FREE Melod
rangements.
ton, Maine.

LEARN Music for any instrument in four
weeks, New easy system. College of Musie,

Ban I"I'I.I‘IL‘JEM
for clarinets, and

DUD-FLEX Reeds
saxophones eliminate your reed troubles.
Write for circular. Duo-Flex Reeds, 1204
1st Ave.. Evansville. Ind.
MUSIC Composed to words. Rhyming
lzamph.'let on request, Phuno:ra-gh record-
udio 10,
KHI‘IEI‘I 255 Betl.‘.h 8t., Bridgeport, Conn.
BGNGWRITERE—R&&:&II:H.M: offer, Get
famous Broadway composer's Instruction
bonl:let rhyming dictionary, and market-
advice. All free. Songwriters Institute,
l 4-C Broadway, New m'l

to songpoems. Plano ar-
ational Songland, Thomas-

SONGE And s s bought, com-
gﬂmﬂd. arranged, pu ahed Royalty basils.
ree information. Metro Melody Musie

Publishing Co., 632 Geary 5t., 8an Fran-
cisen,

" BONG, Poem, melody wrilers.  Write
Studio PM1., Guaranty Bldg.. Hollywood.

COLOR Concrete with chemicals, Wish-
ing-wells. Spin concrete pottery. Et.uucu-
rock. Mindature castles, mills, cold g
marbling, SBample 10¢, ‘Hollywood {}emmi
Craft, 8527 Wonderland, Hollywood, Calif.

ORDERS Waiting! Help us fill tremen-
dous demand for easily cast, expensive-
locking, amazingly beautiful. mother-of-
pearl-like, translucent Finart Ware. Noth-
ing lke it. Co-workers wanted. Castings
neaded. Rich objects d'art free.
brings details. Finart BStudios,
Yan Rensselaer Street, Buffale, New York.

LEARN The truth about mail order bus-
iness before investing in plans, “‘oulfits."
Zend for road map and pointers to mail
order success. It's free. Maloire, Cen-
tralia, Washington.

$20-5100 WEEELY, Over 100 tested bus-
iness plans. Particulars for stamp. Acme
laltaim Service, Dept. K, Box 904, Tulsa,

B .

RESULT Getter, mm‘lthly MAgRZine,

ﬂlledl with money making opportunities,
10c. George Fenner, 1618 Lucia,
Lnutsviue KEy.

THO | Belling! M. M. earned $267, three
weeks, raising mushrooms in cellar! Ex-
ceptional, but your cellar, shed perhaps
suitable. We bu¥ crops. Book free. United,
3848 Lincoln Ave., Dept. 59, Chicaga,

“"RESILVERIMNG Mirrors'" and 50 other
moneymakers 10c. Ideal Bervice, 179-M,
Park Ridge, I11.

INVENTORE—Small ideas m have
large commercial possibilities. Write us for
free book, “Patent Guide for the Inven-
tor'* and ““Record of Invention'' form.
Delays are dangerous in patent matters.
Free information on how to proceed. Clar-

ence A, O'Brien and Hyman , §g-F
Adams Bldg.. Washington. D. C
PASCINATING Business. Repair, ad-

Just typewriters, adding machines, Learn
easily at home from factory expert. Earn
up to $15.00 daily. Gnmplet.e instructions

covering all makes £3.00 postpaid or sent
C.0.D, Adding Machine uj ment Serv-
ice, 3601 Michigan. Dept. 3436, Chicago.

FORMULAS — Fast selling products.
Guaranterd. Laboratory tested. Lowest
erl;I:eu. Iﬁat&lu&; free. Kemico, 55H, Park

e, :

S0NG Poems wanted to be set to musie.
Free examination. Send poems to McMeil,
Bachelor of Muslc, 4153-PM 8. Van Ness,
Los Angeles. Calif.

" TERRIFIC Buccess. MNew copyrighted
eourses, Quick, thorough. Radio Method
of Piano Jazz, P.Q. Box 1024, Dept. 17,
Ean Franciseo.

BOMNGB—Arranged, revised by urrangur
“Cherry Blossom Lane'' ‘"G Tea-
reom,' others. Bend for detal Ha.rulr.l
Potter. 1619(F) Broadway, New York.

""MUSIC Composed, a.:mnFed'. SONEE, Or-
chestra, band. Frank Wildt, Lancaster,
Pennsylvania.

PIAND By ear. Free booklet, Day-V-
% Woolworth  Building, Dearborn,
chigan.

BOMNGWRITERS Wanted., write for free
book. Indiana Song Bureau, Salem, Ind.

MUEIC Composed to words. Wonderful
proposition. Bauer Bros., Oshkosh, Wis.

HYDROPONICS: Grow plants and flow=

CALIFORNIANE Growing plants with-
out soil, fascinating. EBample ingredients,
formula 50c. RSRC Labaratories, 4327 Sa

“Ul‘mﬂnﬂit A\rtnue LDE Angeles,

BE Successful in business. Learn ele-
mentary and gulding prineiples from ex-

pert. Don't lose time and money experi-
menting; study and win. lete course
reasonable, Free booklet, ardner &
Gardner, 213-A Eighth Ave., 8. W., Ceda:
Rapids, Towa.

£250 BTARTS *'Chain" of p-euna Eul
and confection vending machines

ecash income. Details free, Ruhhttna Co.,
1141PF DeEalb Ave., Brooklyn. New York

CHIFPING Glass signs booklet free
Beveridge, 160=22 Locust, Jamaica, N, Y.

EXCELLENT Mailorder opportunity. In-
teresting Information stamp. JS Bervice,
126 Lexington. New York.

BATTERY Business answers your wish
for interestin apphwcupnﬂun a5 em-
ployee or em lfozm akes you independ-
ent. brings p mt:r of money. You restore
automobile, airplane and other storage
batteries at large fees. All or part time.
Need everywhere. We teach completely in
few weeks., Write for booklet. Derr Insti-
tute. 26 McKinley 8t., Baldwin, N. ¥.

SELL portunity books mall, or
cnmmla-ainc:? Big rynﬂtn No bl.,t.ock NeCces.-
Bary. Ma , 821 Broadway, New York.

QUIT kann at the mail order busi-

nezs! Make real money — others arel
6000 word follo,” 3e. Dr. Swearingen,
Btation "'8."" Los Angeles,

FPERSONALITY Wins Johl' Your way
to success—booklet 25c. Box 33, Wapa-
koneta, Ohio.

MAKE Colored tery, lhtuar! nov-
eltles, souvenirs. %u. craft, 48¢
Arcade Eldg., 8t. Louis, H!.w:u

MONEY Made quic hnnutly, No
canvassing. “'Business rtunity'" cir-

ciilars free on request. ard’'s Distrib-
Etizg Center, 1512 - 14th St., Washington,

MOLD Making rubber $1.50 quart. In-
structions free. See samples. Novelty
Bupply Co., Grayling, Michigan.

BIG, Steady, profit business for you!
Spare or full time. Marvelous discovery
electroplates with small brush—easy as
painting. Egquals beautiful, permanent
plating—gold, silver, nickel, cadmium, ete.
—as costly tank outfits. No liguids. Port-
able—an:-'nuﬁ can plate anywhere on the
sc;:l-o No dismantling of article tynu plate

mplet-e—rmd}' to use outfits—Iirom $6.8:

to £27.50 for professional, heavy dut
typ-e Work from dry battery or househol
current. Write at once for big money prop-

ers without soil. Chemical crop cultyre. | O5ition; you can also make steady money
Interesting, educational. Unusual vields, glnunuhf others. Warner Electric. 36(
Formulas, instructions and selected bib- . Michigan Ave.. Dept. C5, Chicago, Iil
liography, $1. Hydroponics, Box 613, MONEY In advertising. 67 Plans $1.00.
Guthrie, Ky. Universal, Box 546, Jac ville, Florida.

YOU'LL Like resilvering min':rra auto-
parts, reflectors, ma-kin chippe IE]
slgns. Write, Sprinkle, P tar. 1:1' ari=

Indiana.

MAKE Money meln g vegetables, fruits,
flowers, pIa.nt.E thout soll. Use only wa-
ter and chemicals, Formula 50e, EKemixal,
179, Park Ridge, TIL

ROGERS Basic units! Latest opportu-
nity! Bend name. Rogers, Waverly, Va.

BUILD Own permanent business, home
or office, little or no investment. Business
mathndu with unlimited market. Booklet
free. P. V. Low, 238 E. Bootfield Ave.,
Flint, Michigan,

“MAKE ].ﬂtrnra it home.'
Little outlay. Also emboss, n —Iqu
gold leaf, frost, chip and make imitation
stained glass. Instruction course $1.00.
Bestovall, 4047-RM N. Whipple, Chicago.

LATEST Booklet describing 100 best
magazine marketa for ‘sruur snapshots and
photographs, fd 8 1412
Great Northern Bldg., Chicago.

PROFIT With new products. Make, sall
repeut Analysis. Research, Guaranteed
formulas. Biggest catalog free, BSpecial
?rlm leads. Gibson Laboratory,
ts. BD-1142 Sunnyside. Chicago.

hn‘%ﬂ'“ Eaﬁé“ !ﬁm.m t:fﬂlﬁnmmm sﬁuﬂ"
CUIATSE. »
Streator, INinois. o




HUGE Profits growing plants without
soil. Produce fowers, f[ruits, vegetables
anywhere year round with chemicals, Sea-
son's supply, directions, $2.00. Formula,
bibliography, $1.00. Both 22.50. Chemi-
Culture, 4701 Bheridan, Chicago.

SELL By mail from home; spara time.
Perzonal contacts unnecessary. Unlimited
arpartunitles Become independent. Nowv-

revolutionary plan., $2.95 supplies ev-

ing necessary. No get rich quick
sc eme, Get sample, particulars 25c.
Nothing free. Bpecialty Services, Box 5135,
Minneapolis.

MAN In each town to plite auto parts,
reflectors, bicycles, fixtures, mirrors, by
late method. Simple plan of manufactur=-
ing at home starts you in good paying bus-

iness. Free particulars and proofs. Gun-
metal Co., Ave. H. Decatur, Tll.
MANUFACTURE Our product. Base-

ment suitable, 10¢ brings sample, informa-
tion. Continental Insulation Co., 412
Watson St., Aurora, IIL

PROFITABLE Mail order
our home. Kessler, Box 311,

. Louis. Il

MAKE Artificial marble, glazed tiles, un-
canny. Tabletops, plagues, floors, homes,
novelties. Hard, re . inexpensive,
cement secrets. Brilliant tile and liquid
rubber samples 3c., John A. Payn, 045
Grande Vista Avenue. Los Angeles. Calif.

FREE—Big mail. Write now! Frecarloc,
2202 Orchard St.. Chicago.

S0OAP Making. Learn at home. No ma-
chinery needed. Posera, 4545C Bartlet,
Milwaukee, Wisconsin.

RUBBER Mald bargains! Stamp brings
catalog. Colonial Art, Derry, N. H.

MAKE Money manufacturing new build-
ing material. Low in cost, permanent, at-
tractive. Big growing market. Equipment
$35.00 up. Equipment Co.. Holland, Mich.

MEXICAN Feather pictures. 100°: prof-
it, easy sales. 50¢ (=tampa) bring $2.00
worth samples, detalls. Refunded if un-
satisfled.

exicanart-M, Apartado 1583,
Mexico City,

USED Popcorn poppers, carameleorn
equipment. Northsyde, 1528 - 18th, Des
Moines, Iowa.

MANUFACTURE From FPhospholene,
Cleaning fluid le gallon; bleach 2c gallom;
hand soap 2¢ pound; and ten fast sellers.
Sample 25c. Details free. Western, 8615
Denison _Ave.. Cleveland, O.

To buy at lowest wholesale
rices, Information free. Yorena, Box
-312. Bayonne, N. J.

HOW And where to obtain capital fully
explained, free partieulars. Star Serviee,
Wapakoneta, Ohio.

PLASTEX Industries offers industrious
men an opportunity to start a business of
their own, manufacturing art goods, nov-
elties, souvenirs, ete,, in Plastex and mar-
ble imitation. Sc material makes 81 arti-
cles. Rubber moulds furnished for speed
production. Small investment brings big
returns., You are just in time for big whole-
sale season now starting. Write for inter-
esting booklet mailed free. Plastex Indus-
i’ﬂei.' Dept. A, 1085 Washington Ave., New

or

LIQUID Marble—anyone can make! Col-
otful %Iam;l' Moulded, brushed, spraved.
Rubberlastic moulds, Composition flooring.
Big money in these! Particulars free.

. Marbleizing Service, Edwardsville, TIL

107 WAYS To make money, in home or
office, business of ¥your own. Full particu=
!Lx_!rsktr:e, Elite Co., 214 Grand St.. New

OTE.

AFTERNOQONS Free for outdoors, shows.
£340 month home. Unigque plans. No can-

business in
East

vassing. Prepare for surprise. Folio-F,
Etation D. Los Angeles. L
" WE Start you in business, furnishing

. outfits and instructions, operating Special=
t¥ Candy Factory home. en and women,
earn $25 up to 860 weekly, all or spare
time. (Our 28th wyear.) Booklet Iree.
"'W. Hillyer Ragsdale, Inc., Drawer 4, East

' Orange. M. J.

SUCCEED With your pruducta, Make-
;sc:l.l them, Formulas., Processes, AcCurate
. analyses, 'cataluu free. B. Thaxly Co.,
_Washington. D.

PROFITABLE Hﬂma business, Leziti-
tmate. No canvassing. M ood Publish=
i grg. P-023 Broadway, New York.

I WANT To send you proof of tne wWol-
i derful pulling power of Popular Mechanics
. Magazine's classified pages. What's your
[ proposition? Write me today. F. W. John-
:son, Manager Classified Advertising, 200
E. Ontario St., Chicago, Il

SELL By mall. Books, noveltles. Bar-
grins! Blg profits]! Particulars frea,
B, Elfco, 438 N. Wells. Chicago.

FREE Booklet describes 107 plans for
making $20-5100 weekly. in home or office,
business of your own. Elite Co., 214 Grand
Bt.. Mew York.

CHARTERS: Delaware: best, cheapest;
free forms, Colonial Charter Co., Wilming-
ton, Del.

DELAWARE Charters:
£35. Bubmitted forms.
Ine.. Wilmington. Del.

Complete service
Chas. G. Guyer,

ARTIFICIAL Marble sanitary flooring,
instruction covering wood or cement floor-
ing 1% inch thiek, fireproof, all colors, low
cost, ornamental l:aatinf. concrete, plaster,
papier-mache, garden furniture, statuary,
flexible molds ‘E&rtil'."-‘l.lla!'-! free.
Mahler, Elmeont, :

MATL Order business is your opporcunity.
Many began small, now earn thousands
vearly. No personal contact. Boundless
opportunities. Have had over 30 ¥ears ex-
perience; will help you sueceed. Bend 25¢
for valuable booklets, none free, B. Bre-
nizer, 2567 8. 21st, Philadelphia.

100 PROFITABLE Mail order and local
plans. Gilbert Supply. 1107 Broadway,
New York.

ARC Welder bargains. Used, trade-ins,
rentals, demonstrators. Write for price
list, The Lincoln Electrlc Co., Room 21,
Cleveland. Ohio,

COLOR-GLAZED Concrete pottery, tiles,
walls, New method. No molds. Use o
sand, cement, cheap materials, Money-
making business for men. Colorplate, de-
tails free. National Potteries. 13 West
26th, Minneapolls, Minn,

" PROFITABLE Home mail business_ fully
equipped, $2.95. (£15.00 value). Enormous
returns., Producet details 285¢e. Thompson,
Box 241, Duluth, Minn.

AMAZING., New, cconomic plant fer-
tilizer. 25c. Banquist Co., Pomeroy. Iowa.

6 MAIL Order magazines, Including all
vou must know about mail order business
10e. Armand Cartier, 31 Cumberland St.,
Woonsocket, B. I.

T LIKE To draw? Earn steady income
tracing and duplicatlngl h.d‘r'Ert.Lﬁing car-
toons. Ad-Service, Argyle, Wis.

MONEYMAKING OFPORTUNITIES

MAILORDER Oppertunities, plans, for-
mulas, information, Circulars free. Har-
vey Teeple, Decatur, Indlana.

MAKE Your spare time profitable: free
detalls, Keyes Associates, Box 455, Well-
ston, Sta., St Louls, Mo.

T MILLION Articles, Buy wholcsale, Val-
uable directory 10c. Ideal Service, Park
Ridge. IIL e

MONEY Meanz pleasure, M; 64 page
book shows how, 25¢, Write today. Gurney,
4825 S0, Marshfield, Chicago,

TWENTY Money making secrets exposed
$1.00, Bnvder Industries, 114 Ridge, State

Cuollege, Penna,

MILLIONS Jobless! Qet dollars in mail
daily, like we do, Tor amazing employment
information. Keep money: we fill your
orders free. Free—*"32 Ways to Make
£1,000.000"" — for _stamp. Co-Operative
Service, 77 Swan, Buffale, N. Y.

YOWLL Like resilvering mirrors, auto-
parts, reflectors, making chipped glass
signs. Write, Sprinkle, Plater, 287. Ma-
rion. Indiana.

LATEST Sensational opportunities, mon-
eymakers—I10c, B&BP, 676 Baseline, San
Bernardine, Callfornia.

DIME Brings six months Our Salesman,
1202 Mathewson, Wichita, Kansas,

GROW Without soll—Flowers, vegetia-
bles, plants. Year round, anywhere. Only
water and commeon chemicals used. For-
4047-W North

mula 50c. Bestovall,
Whipple 8t., Chicago.

RABBIT Ralsing. We pay to £7.00 each.
Catalogues 10c, Rabbitries, Bowling Green,

Ky.

MONEYMAKING And spare time ideas
in the Sterling Digest. Copy 10c. 907 4th

St., Sheboygan, Wisconsin,

$10.00 DAILY Stamping names on key=
checks! Outfits furnished. Sample, in-
structions, 25c, Bohn Co., Box 86 P.M.,
Wilkes-Barre, Penna,

CGROW Plants and flowers without soil.
Formula, instructions, and chemicals for
50 gallons of solution $1.00. Hackard, 3816
Belmont Ave., Chicago.

ANALYSIS. Research. Newest guaran-
teed formulas. Biggest catalog free. Spe-
cial prices, leads. Gibson Laboratory,
Chemists, CS-1142 Sunnyside, Chicago.

10c BRINGS Copy National Mail Order
News, Box 17TT3PMI10, Roancke, Virginia.

MAKE And sell small househojd articles
yvourself, BSend $3.00 for blueprints. Bex
60, Mansfleld, Ohio,

THIS Proposition Tepresents an oppor-
tunity for you, no canvassing, Ten cents.
George Weeks, Montebello, Callf,

FREE—100 Wonderful business, mall-
order and home work i'l'lunt'jl'makinir offers,
Lewis Co., 828-C Carpenter, Oak Park,
Illinols. ) i

EARN Money collecting reptiles, toads,
frogs. We buy all varieties. Splendid op-
portunity. Particulars free, Biological Re-
search Laboratories, Dept. 14-C, Spring-
fiedd, Misgourd.

GROW Planis, flowers, vegetahlea with-
out soll—in water, with our ehemleals,
which sumi:l:.' ingredients found only in
most fertile sol Enormous yields in
small space in home or back yard. PFas-
cinating, profitable hobby. Send $1.00 to-
day for season's supply of chemiesals, for-
mula, and complete instructions., United
Chemical Labs., P.Q. Station U, Box 2,
New York.

“INNERCIRCLE Magazine'® tells how
others make money. News, plans, mail-
order offers. @c. Box T620. ansas City,

Mo,

OUR Formulas are money makers. Cat-
alogue.  Industrial Laboratories, 1200 Ni-
agara. Buffalo, N. ¥. o

RUSH 1l0e Coin for booklets describing
hundreds of novel ways to make money,

spare lime, Marvin Studios, Bedford
Bldg., Chicago. .
YOUR Name—5.000 mailing lists—25c,

Get samples, opportunities galore from all
over world. Pines, §583-P Monroe, Brook-
lyn, N. ¥

ETART Mailorder business, Detalls iree,
Pederson, 1608%: East Fifth, Duluth, Minn,

STOP Squealing—Start crowing! Work
mornings home—country drives or movies
—art.ernmnst No canvassing! Folio-A,
Station 'D."" Los Angeles.

MAN In each town to plate nuto parts,
reflectors, bicycles, fixtures, mirrors, by
late method. Bimple plan of manufactur-
ing at home starts you in good paying bus-
iness. Free particulars and 5. Oun-
metal Co.. Ave. N, Decatur, Il

RAISE Earthworms for profit. Informa-
tion free, sta:;u& appreciated. Bureau Zoo-
}nfical Resen 108A Broadway, Peorla,

107 PLANS For making S20-3100 weckly

in home or office business of your own.
Deseriptive booklet free. Elite Co., 214
Grand St.. New York.

WHOLESALE Sources, 500.000 articles.
Free directory. Maywoode, 9256 Broadway,
New York.

FREE! Celebrating 40th year, publisher
“Schemer," Allinnce, Ohis, presents dol-
lar cheek to each sending 25¢ for three
copies, different—contains schemes, ideas,
business opportunities, formulas,

MAILORDER Opportunities. Attractive
novelty, dandy plan; 5¢, Daufeldt, Atalis-
. Jowa.

UNEMPLOYED?
information free.
way, New York.

FORMULAS, FLANS, ETC.

FOLDING Paper boxes, display cards,
all kinds die-cutting. Lowest prices—

Don't be! Valuable
Richards, 280 Broad-

ality Work. Ace, T21-723 Wyandotte,
ansas City, Missouri.
OPPORTUNITIES! New money makers!

Formulas! Free literature, Rokemko, Wa-
wrhr Va.

T WANYTHING In Formulas.”' 1.00 each,
flve 53.00, Satisfaction gunranbecd, Re-
search Bureau, 100 Chelsea, Charlestown,
Massachusetts. .

GUARANTEED Formulas—New {ast sell-
ers, Mone better, Lowest prices. Catalog
free. Kemico, 49H, Park Ridge, Il

MODERN Formulas, good sellers, 10 for-
mulas, creams, lotions, sham Slc;
cleaners, polishes, moth killers—50¢. Chem-
%&:nlJSpeeinltlns. 51 Manor Ave,, Daklvn,

FORMULAS: 15 Proven m making
formulas $1.00. (Not stock-formula cata-
logue stuff), real unusual effers. List free.
Marvel Laboratories, 6620 No. Maplewood,

Chicago.



- .

MECHANICS Soap paste (1038). Inex-
pensive, FPormula 25¢. Formulas a special-
ty. Tom Moore, Chemist, Waterloo, Iowa.

ANALYSIS. Research. Newest g:ua.ra.nw
teed formulas. Biggest catalog free. Spe-
cial fces, Gibson Laboratory,
Chemists, BD-1142 Sunnyside, Chicago.

“TNO Bervice like this! Certified formu-
las based on correct chemical analvses of
today's most ular specialties! Stamp
brings valuable information. Miller, An-
alytical Chemist, Tampa, Florida.

NEWEST Formulas, all lines. Catalog
free. Hodge Lab.. Elkhart, Ind.

THAXLY Formulas [reqrﬂlmt products.
Accurate analvsis assu Resultful re=
search. cnulnt free. B. Co.,
Washington, D.

FORMULAS, Iﬂ.t.ﬂt money makers. Lit-
erature free. Belfort, 4042 N, Keeler, Chi-
CAED.

CHEMISTEY
LEARN Chemistry, know formulas, Les-

son 25e. Boyle, Clinton, New York,
ANALYSIS, Hesearch, Newest guaran-
teed formulas. Biggest catalog free. Spe-

clal prices, leads. Gibson Laboratory,
Chemists, CT-1142 Bunnyside, Chicago.

CHEMICAL Analysis. Practieal formu-
Ias. Ideas develn]ied Associated Chemi-
ists, Indllnapnlls diana.

CHEMICALS, mbnrlmr:r glassware, ap=-
Flmtus 8end 3¢ for catalog CPl. Bio-
ogical Supply Com 1 ) Mt. Hope
Avenue, Rochester, N. Y.

HANDBOOE For chemical e:periment—
ers, hundreds of experiments, {llustrate
50c. Experiment booklet, 15c. ﬂhemlnl.f

catalogue, 10c. Reading Scientific Co.,
Reading, Penna,
FREE Chemistry catalog. Bupplies at 5S¢l

Equip complete laborato Bend 3¢ for
tage, Kemkit ﬂcuntl ¢ Corp., 3BTP
ridee St.. Brooklyn, X.

chemistry,

TELESCOPES, !dicrmcalpes
mineralogy. Etl!ntlﬂt‘. ciatilog i‘ree Tracey
Laboratories, Evanston, Illinais

AGENTS WANTED

AMAZING Opportunity—Give away val=
uable premiums and samples with famous
gullit:.r coffee, epices, 400 other necessities,

work—excellent pay. Your gro-
ceries at wholesale. $500.00 yearly bonus
and free samples to all gqualified dealers.
Experience unnecessary. Togstad Co.,
Dept. 634, Eokomo, Ind.

EVERY Man needs shirts! He will glad-
1y buy from vou when you offer choice of
90 sizes for customized fit. huge selection
and sensational one yvear guarantes backed
by 45 vears of shirt making experience.
Half ce offer creates terrific walues,
Repeat orders give permanent income.
Simply write orders, we'll deliver prepaid
and collect. World's Jargest concern its
kind. We pald over $100,000 commissions
past year, Get your share! Big cash com-
missions daily, cash bonuses re:.‘u‘.larl?'.

ﬂ:m’:.e unnecessary, Complete self-

nruti'it free. Write quick to Dept.

1l]1 mcll ff-Quaker Corp.. 1239 Broad-
way, New York.

LEADING 8hoe manufacturer, estab-
lished 35 vears, is enlarging national sales
organization. Big money-making oppor-
tunity for slncere men. No experience
needed, Everything furnished. Complete
line of 300 styles for men and women, in-
cluding free demonstrator of famous Vel-
vet-Eez alr-cushion nailless insole shoes.
Prices low as $£1.98 ir. Writ* Mason
Bhoe Manufacturing Co., Dept. B10, Chip-
pewa Falls. Wisconsin.

CHRISTMAS Card box assortments sell-
ing like **wildfire.” People who have nev-
er s0ld & thing in their lives are reaping
harvests with our sensational 21 folder
“Champlon™ assortment. Costs S0c—Sells
for $1.00. Also amazing etehin gift
wrappings, religlous, humoerous and every-
day assortment. Write today, Samples on
approval. Silver Swan Studios, 320 Fifth
Ave.. Dept. 4. New York.

OPPORTUNITY —Curitoe for athlete's
foot. 100% satisfaction. Money back guar-
antee. Curitoe Laboratories, New Britain,
Connecticut.

AT Home, your own manufacturing bus-
iness, making ular $1 novelties. Cost
vou 3¢ to 15c. Everything supplied. Write
goh—ino Works, Dept. J-842, Cincinnati,

a,

BTOP E rimenting. I'll thew you how
to make a fortune without capital. T did.
‘tfgru ﬁmi“ Free details! Peris, East Roches-

MAKE Amazing profits with our line of
Christmas cards. Literature free. Atlas
Art Shoppe, 126 Lexington Avenue, New
York City.

EABY Christmas money. Bell large 12x18
bas-relief Santa Claus heads. BStores buy
eagerly. Two models, (one decorated)
€31.05, Casting instruetions free, Chantex

Products, Box 2766, Miami. Pla.

PROFITS That talk. Extra rapid im-
merslon water heater. Minute demonstra-
tion. Get details. Sample £1.00. Speed-ee
Mig. Co., PMB. Goshen, Ind.

BIG Money taking orders: shirts, ties,
hosiery, underwear, raincoats, pants,
dresses. Sales equipment free! Experience
unneécessary. Write Nimrod, 4922-AN Lin-
coln Avenue, Chicago.

“LAUGHING Dogs.” £1.25 ends feet,
skin troubles, Agents wanted. Flockers,
Sharpsburg, Penna.

450% PROFIT Quick-Action automatic
lighter. No flint. 25c seller to every
ome, office and restaprant. Sample 10e
;ew Method Co., Box PMG-60, Bradford,
ENNE.

MEXICAN Novelties! 100%
Free particulars. Bamples 10c stamps.
Marquez-PB, Apartado 1176, Mexieo City.

=300 profit.

BENBATIONAL New sellers, free cata-
Gﬁlé Bamples. Paty Company, Somer-
vi

HAKE I.'ilﬁ Wﬂkljr %ﬂ-ing m:t free
ing powder. Write Blako,
Ave., Elmhurst, New York.

ee bak-
94569 Alstyne

BUSINESS Prmmii.inu Resilvering mir-

rors, antoparts, reflectors, making chipped
signs. Write, Sprinkle, Plater, 128
arlon. Indiana.

F.!..B'rEST Selling Christmas cards. Earn
more with 8 Christmas money-makers.
Profits galore. 2Z1-folder $1 Christmas box

a knockout! Pays 1007 profit. Full line
uf leaders. Free n.ml offer., Bchwer,
Dept. H-29, Westfleld,

MONOGRAMMING Automobiles biggest
money maker today. New requiring
;nn varnish to a.pp Write for samples,

nternational Monogram & Transfer Co.,
Bu: $360, Philadelphia, Penna.

MEN Wanted for coffee routes. Earnings
up to §42.50 first week. Brand new Ford
sedan glven you as bonus. I send every-
thing: you don't risk a penny. Details free,
ggr‘ﬁﬂrt Mills, 6237 Monmouth, Cincinnati,

a.

NEW Foglite invention., Strange amber
material snaps on headlamps. Plerces {
Enockout seller. Samples sent on
Rush name, Kristee, 678, Akron, Ohio,

CHRISTMAS Cards. Oet biggest line—
make more money. Personal cards, sta-
tionery, box assortments galore. 1938 lead-
ﬁn“ i%suneﬁmt. 21 folders. Ynug urnint

Xperience UNNECESSATY amples
free. Wallace Brown, 225 Pifth Ave., lf.'le'_nt.
T1-C. New York.

BELL Magic Eot-, New sensational
product. Guards hands agalnst paint,
grease, etc. Free particulars, Paramount
FProducts, Box T4, 5ta. A, New Haven. Conn.

MARVELOUS New toy. Big l0c seller,
300% fit. Write immediately. Sample

free. end dime for packing, mailing.
g;?ﬂll Supply Co., Dept. 618-PM, Piqua,
MAKE Money quick. Sell personal

Christmas cards. Brand
£1, up. Also 7 gorgeous %1 assortments,
Up to 100% profit. Free sample offer.
Wetmore & Sugden, T4% Monroe, Dept.
CK, Rochester, N. ¥,

neéw {dens. 50 for

EpAhHTA a%ut:: card ti'c.l.!.ksllll:l.ku Ell_‘:%n%-
ETa Epe e greeting, BTTY Bt
Sensationnl seller. BSample 10e¢.
Tl.lr.m: Card Company, 4451 Irving Park
Blvd., Chicazo.

CHRISTMAE Card bargains. Bell 50

al Christmas cards for 1. All beau-

tiful folders with customer's name in-

scribed. Liberal profit. Free samples. Also

marvelous value $1.00 box assortments.

General Card, 400 S. Peoria St, Dept,
P-308, Chicago.

CHRISTMAS Cards, Quick profits. Sen-
sational “Ruby’ 21-folder assortment.
Bells $1—youn make 50c. Novel, unigue.
Everybody buys. Also gift wrappings, etch-
In religious, humorous. uﬁmrs Port-

io personal Christmas eards. Write for
rrcn sample offer. Chilton Greetings, 179

Linecoln. Dept. 2-C. Boston. Mass.

TRANSBPARENT Day and night signs,
B"x14"; de¢ retails 25e. Owver 1000 desi
Bample free! Lowy, Depariment g :
8 West Broadway, New York.

Three daily neces-|
sities,

FREE Information!
ﬂhli%epe&tm, Burlite Company, Hud-
0

DISTKIZBUTUR Wanted, clean
moving articles. Evans, 537 West Ga
Glendale, California.

B W

" PROFIT With new products, Make, sell

ujl.‘.k.

repeat. Analysis. Research. Guaranteed
formulas. Biggest catalog free. fal
prices, leads, Gibson Laboratory, -

izts, BD-1142 Sunnyside. Chieago,

SELL Best canned coffee. Samples [ree,
EBox 1518, San_Juan, Puerto Rieo.

SILENCE That nolsy tollet 31.00. Raise
the water in bath tub §1.00. A sure cure
for clogged drains $3.00. 3 new money

getters.  All mnid. Bﬂmt. Valve Co.,
3420 Fletcher, En:]e Calif.
T DISTRIBUTORS, Du.lnrn age nts

tradesman, to sell new ladder rn]lu-r
out. Partlculars, write Marrless S
Rollers, Appleton, Wisconsin,

BELL Guaranteed hosiery, Full-pair
$15.44 samples and your hoslery free. Dime
gﬁggmﬁnt&i Box 1518, Ban Juan, Puertul

POCKET Knife, uses razor blades, 200% |

rofit. Lorrae, Albany, N, V.

CERTIFIED Formulas duplinat.in( aum:-
higgest a-elllns tpecilltle-s All lines. Stamp
brings valuab information. Miller's
Chemists, Tampa, Florida. |

NEW Beauty thrill— Vallzon Bubble
Bath." BSample 10e. Valtex Products,
Rochester, N. Y,

FAST Belling cleaning crystals. Cost 2c,
sell 25¢. Sell homes, stores, employ mnts
Linnell, Box 19'53-3 cle'rei.l.n Ohio,

" BENSBATIONAL New l:]ectric shaver.
§5.00 seller. Cosis $1.95. Bample $2.85,
Free details. Goldenrules, Kalamazoo,
Michigan.

MEN And women agents: Articles sold
to taverns, confectionaries and homes.
J. J. Frank, 525A Palm, ch.:tiurd, 1.

CHRISTMAS Cards., Bell 50 assorted
folders, name imprinted 8$1.00. Cost you
EIFI: ?‘nmplm free. Dunhnr. New Bruns-
wic

CHRISTMAS Cards, Absolutely finest
assortment . Blg profits. Write for sam-
D]B:B. Rnhinnuu Cards, 400 Orange, Clin-

GENTS Smash prices! Santos cof-
fee 12¢ b, 4-oz. vanilla Blge. Rasor hlm:s
10 for 8lgc. 100 sticks chewing fu
Chr]stmu enrdn 21 in box l4c. 150 oth
hclrn:lin.s Premiums. Experience HII.EHH
Bary. Carnation Co., PO. St. Louis, Mo.

STARTLING Invention—Pocket adding

machine. Nationally advertised $2.50,
Whirlwind seller. Big profits. Baby Cal-
culator Co., Box 1118, icago.

400% PROPFIT—The Perennio OCalendar
G40 wvears. Vest et mize,

pa;
$5.75 hundred. Sample 106, Box 388, ﬁn-
timore, Md.

DO You want agents for your proposi-
tion? Your ad in this space will place ;;:u.r
message before hundreds of men see
fast-selling products. folder “"How to
Becure Agents.' is filled with proof. I'll

gladly send you a copy free. F. W. John-
son, Manager Classified Advertising, Pop-
ular Mechanics Magazine, 200 E. tario

8t.. Chicago.

AGENTS Make hiz er ?ﬂm on_ food
products-bargain alesale
ﬁnm. Big dlaplu case sent :m trial

n—Rb—Cn. 2810-R Dodier St.. Bt. Louls

BIG Money applying 1n1ual;
moblles. Write for particulars nnr.l {ree
samples, American Letter Company, Dept.
40. Dunellen, New Jersey.

BIG Money applying initials on auto-
mobiles. Easiest ng today. Free sam-
ples.  Also, nldn!.im salesmen for name
plates and tire cover transfers. *“Ralco,’*
1305 Washington, Boston, Mass.

500% PROFIT! Gold and colored sign
}Eﬂtﬂl for winduﬂm:ﬁm“ Elr'lt.t‘;::h': lli.l:ln.st
uto monograms Y Aapp ¥ n
or customer. Neonite, Akron, Ohio. -

ayto-

AQENTSE—To mail our literature. Good
profits. Home business, wood, 148
Fifth Ave.. New York.

SBUCCEED With your products. Make-
sell them. Formulas. Processes. Accurate
analyses. Catal free. B. Thaxly Co.,
Washington. D

AGENTS—Opportunity to make money;
book containing 107 successful business
plans; home or office; send for free intro-
ductory booklet. Elite Co., 214 Grand Bt.,
New York.



FREE Bample—Amazing cleaner; sells
homes, taverns, everywhere. Big profit—
fast repeater. Beteo, 5007 Irving Park,
Chicago.

BS8ELL Political candidates. Not aflected
by “‘recessions.’” Get orders now for finest
line auto signs, printing, novelties. Big
commissions. Ad-Nov-Co., Newton., Iowa.

Jine,

T

SALESMEN—S¢]ll calendars, complete

all sizes, including hmhm—; beautiful

subjects. Samples {ree! eming Calendar
Co., 6339 Cottage Grove, Chicago.

AGENTS: Stamping names on pocket-key
protectors. Sampie check with your name,
address, 25c. Btamping outfits. Emblem
checks, check-fobs, name plates. Hart Mig.
Co.. 303 Degraw St.. Brooklyn, M. ¥.

MANUFACTURE Specialties, hire agents

urself. Blg money. Pree literature. Gil-
Ecrt. Supply, 1107-F Broadway. New York.

ENGRAVED HName plates, numbers
signs, ete., easily sold, profits large. Bretf
Bros., WInu:rnn Mass,

3100 WEEK Selling Artisan paints. Ex-
clusive territory. fshable, fireproof ex-
terior, interior, silos, dairiez, kitchens,
factories, homes; all colors, dry powder,
mix with water. For wood, brick, con-
crete, plaster. Send $1. Makes one gallon,
covers 350 square feet. Wood Company,
5326 Virginia Awve., Hollywood, California.

RAWLEIGH Men make good money.
Supply evervday housebold necessities to
Rawleigh routes of 800 family usera. Am-
bitious men can start making §30 weekly
and up, We furnish everything but the
car. Write today. Rawlelgh's, Dept.
I-A-PPM, Freeport, TI1

BIG Money taking orders; shirts, ties,
hoslery, underwear, raincoats, pants,
dresses. Bales equipment free! Experience
unnecessary. Write Nimrod, 4923-AP Lin-
coln Avenue, ﬂhi:ajm it

BALESMEN! Collect §3.00 profit from
every gervice station and garage. New in-
vention revolutionizing industry. Airpow-
er Co.. Newton, Iowa. R

POPCORN Machines, carmelerisp, crisp-
ettes, chepse ceaf, potato chips. Long
‘Eak:ru; :zn35 J Hizh Bt.. Eprihg'ﬂeld Ohio.

OUR New 1938 mmnlnr.t line of brushes
now ready, Largest commissions. Write
for sales plan. Wire Grip Sanitary Brush
Company. 2300 bth Ave., New York.

NEW opecialiy—oells every business and
professional man. Four $15 sales dally pay
£280 weekly, Parrell eleared over $1.000.00
monthly., Write, F. E. Armstrong, Presi-
dent, Dept. PM. Mobile, Ala,

GUARANTEED Gold leaf letters for
store windows. Pree samples. Liberal of-
fer to car owners. Metallic Co., 4318-A N.
Clark, Chicago.

" MAKE More money with HRed Comet
Antomatie Fire Extingulshers. Low price.
Proved seven years. Splendid sales outfit
free. Bome good territory open. Exclu-
sive. Write quick. 704 Red Comet Blde.,
Littleton. Calo.

REVOLUTIONARY Window cleaning
tool. Good Housekeeping approval. Only
ten $2.25 salez datly to housewives, fac-
tories, schools, stores will make you
£350.00 monthly. Carter Products Corp.,
800 Front Ave., Cleveland. Ohio.

BIG Profits, The perfect eveglass clean-

BELL Ewnr line station daily record
books., Profita Send 25c stamps for
sample, kit. Refunded frst order. Owen

Record Company. Moberly, Missourl.

~ CALENDAR Salesmen make quick prof-
itz with new line of advertising calendars,
Opening for producers. Tell us your ter-

er. Wonderful demonstrator. Prevents ritory, we will send samples for fall calen-
steaming. Sample 15c. Shurberg Chem- dar season. Levey Printing Co., Indian-
ienl, Hartford, Conn. apolis, Ind.

GUARANTEED Gold leaf letters for
store and office windows., 300% profit,
ch:z;: samples. Metallie Co., 438-B N. Clark,

CARO.

ATLAS Window sign letters. Large sizes,
penny each. Beautiful free samples, Atlas,
To41 Halsted. Chicago.

CHRISTMAS Oards—50 beautiful fold-
ers, name imprinted, cost you @5c, sell for
$1.00. Also marvelous box assortments,
1007 profit. Samples free. Write! New
England Art Publishers, North Abington,
256, Mass.

WANTED — District purchasing agents.
No experience or money required. Write
Purchasing Manager, 174 M. Halsted, Chi-
CARD.

CHRISTMAS Cards. Earn $2 an hour.
Take orders galore from friends. 50 ex-
quisite folders with name at $1. Free al-
bum 20 designs. PFastest gelling 21 folder
box in America. Costs 30c. Bells §1. Re-
quest semples. Sunshine Art, Dept. E, 154
Massau, New York.

MAKE 51200 Per month, Tremendous

opportunities, Box 283, Mansfield, Ohio,

BRUSH Balesmen. If wyou ever sold
brushes write for our money makjng E'm -
asition. Donald Brush Co., 3
Camden. N. J.

SALESMAN — Experienced, educational
fleld, References  required. Jourden
Schools, Phi]adg_!ph:a. Penna.

FREE Booklet describes 107 plans for
making $20-5100 weekly, in home or office,
business of your own. Elite Co., 214 Grand
8t.. New York.

AUTOMOTIVE And tool salesmen—write
for details on profitable C-5 line for ga-
rages and service statlons. Central Sales
Company, Hastings, Nebraska.

SALESMAN=—Make over 312.00 daily
now, and a harvest st Christmas time,
selling 25¢ to £1.00 ready-to-fly model air-
planes to stores.. Western Aircraft, 1271
5. Norton, Los Angeles.

T BELL Qunl.lt? ortraits, irames. Lowest
prices—hbig . Good foreign market.
Catalogue E‘ea Friedman's Studio, 528

Cornelia, Chicago, Iil.

EALESMEN Sell ink remover to cleaning
plants. F. R. Welch Co., Bridgman, Mich.

REAL Salesmen-Distributors. Do you
want something new to sell with over 2
million sales outlets? It will surprise you!
Extraordinary repeater and money-maker,
Sell business places only. A prodoct of
merit. Mail postal for details. Protected
territory golng fast. The Cumberland Cor-
Erat.icm, Pavetteville, North Carolina,

BIG Commission =elling celluloid pric-
ing tickets, metal shell moulding, menu
covers, signs, celliloid buttons, cards.
Pricing Tickets, 124 White 5t., New York.

SALESMEN. Amarzing magnetie brush,

ocket size, creates static electrie suction

xcels vacuum cleaner. Neway Brush Co.,
Hartford, Conn.

HELF WANTED

WEAR Fine hose I send without cost
with outfit while taking orders Ior amaz-
ing new hosiery. Replacement guaranteed
against holes, snags, and runs. Rush name
and hose size. Wilknit, Desk 37-1, Green-
field, Ohio.

IF You need money—here's a genuine
opportunity to maoake up to 54500 in &
week, Operate grocery route business from
your own home. I szend everyithing; no
money risk, Automobile given as bonus,
Details free. Albert Mills, 6321 Monmouth,
Cincinnati, Ohio.

HIGH-GRADE SALESMEN

YOUR Own sults and overcoats free.
Other attractive bonuses and {re¢ raincoat
offer plus big cash profits for selling your
frien guality all wool tailored to indi-
vidual measure suits. Five popular nuw
low price ranges. Exclusive sporl: st
no extra charge. Prices detﬁ
Elaborate selection new inter
all wool patterns. Eat.i.-.fa:tiun ur money
back guarantesd by reliable twentyv-nine
vear old talloring firm. No experiéence
needed, Sample outfit free. Jay Rose &

0., Dept. P-9, 330 So. Wells, Chicago,

SALESMEN Sell sults on our easy credit
lan. Free suits and pants given as bonus
ides large cash profits, premiums and
ﬁi’ta Sell only {(5) suits to get a free sult.
limit to number of free garments you
may earn. Wholesale prices $17.99 and up.
Sample line free. No experience needed
make easy sales. All garments individual-
Iy cut and tailored to measure. Satisfac-
tion or money back guarantee, Baguare
Dieal Tailoring Co.. Inc., 316 W, Van Buren
Bt.. Dept. CA-1, Chicago, Il

YOUR Own sults given as bonus and big
profits, Bhow friends movie star styles in
made-to-measure clothes at blg savin
New fashions and fabrics  inspired
Buddy Rogers, Cesar Romero, other movie
stars—$14.85 up. Guaranteed to fit and
satisfly. Big commission for you on every
order. 100 large samples and big book
movie star plctures and styles free. Jim
Foster, Inc.. 2250 So. Spaulding Ave.,
Dept. C-8 Chicago. Il

ZIRCON Diamonds from mines of far-
away Biam; in exquisite mountings or un-
set,  Inexpensive. Catalogue Iree. Box
388-E, Wheeling, W. Va.

MAKE Up to $50.00 weekly part time
selling Top Quality advertising book
matches. Low prices. Experience unnec-
essary. Full time profits unlimited. Free
sales kit, zipper case. Match Corporation
aof America, Dept. E-9, 3433 West 48th
Place, Chicago.

BELL The Driving Master—Shows miles
Eer gallon when driving. Analyzes motor.
xceptional opportuntty for men of abil-
%1‘,3'. Driving Master Company, Sioux City,
OWR.

MANAGERS, Supervisors, age 25-60;
alzo distributors wanted at once for estab-
lished firm: to appoint, manage authorized
exclusive dealers, every town 200 popula-
tion up. “New automotive method and
proposition alone in field "—product makes
spectacular, truly convincing demaonstra-
tion. Fast turnover, cumluct:lng new Super
Bales Parades and Clrcuses: large profits
now and on repeat business, f:ul_q. qgon sales.
If desired, & dealer-consignment plan
available with 1007 insurance protection
Tor you. A guarantee for you under Plan
A", Write, wire, today for details,
E’rawr-;ta.y Corp., Dept, 107, Kansas City,

o,

MAEKE Simple, costless eylinder oil re-
elalmer—save hundreds. Instructions 50e.
Also information other processes, fast-
sellers, money-makers for manufacturers
and salesmen free. Thermo Laboratory,
Peoria, Illinois.

BEELL Business cards $1.50 thousand,
Business stationery, book matches, gummed
tt?e paper h:rwels drinking cups, pencils,

3 rubber stamps. Free
gales portfulin 35 commission  daily,
Order getting s eclals. David Lionel Press,
312 South H Iton, Dept. AQ, Chicigo.

TIRE Accessories. Guaranteed 10.000
mile Tiger Grip Tire Patch, and complete
fast-selling line auto accessories. Sales-
men-distributors easily make up to 875
weekly, and over. Protected territory,
Economy Rubber Products Co., 642 Burk-
hardt. Dayton. Ohio

BTART Exterminating business. Enjoy
steady-ever-increasing, I(ncome the year
around. No store, etc., necessary. We fur-
nish  everything. By-Froducts, 1758-B
Lunt, Chicago.

BALESMEN: Sell advertising novelties,
calendars. fans, thermometers, ete., for
nationally known firm, Liberal commis-
sions, Btanwood Hilleon Corp., 21 Station
8t.. Brookline, Mass,

EDUCATIONAL AND INSTRUCTION

SIMPLIFIED And mental arithmetie,
you can understand. Pay postman $1.98
plus postage or sent postpaid for $2.00.
Arith-Magic. 60, Elmhurst, IlL

LEABRN Watchmaking at home Send
£1.00 for bock. R, Carter, 1107 N. May-
field Ave., Chicago, IlL

“FOR An extremely profitable lifetime
business, operate a collection-credit agency.

;re; folder. Cole Associates, Syracuse,
BTRONOMARN Course 10¢, (Write now),

8id's Syatem, Southgate, California.
GET A government job. $105-%175 month,
Prepare for next examinations. List posi-
tions—rull particulars, free, Write today.
;‘;rﬂ%lklin Institute, Dept. A3, Rochester,

BECOME Practical scientific investiga-
tor. Modern. illustrated course. Thorough
training by former agent U, 8, secret seryv-
ice. Particulars free. International Secret
Bervice Institute, PM-§8. Hoboken., N. J.

SEHORTHAND For ¥you, eve T to
T0. Easy, rapld, plain. Writes foreign
languages. Phonetic drill, very great edu-
eational value, Improves speec Satls-

faction guaranteed. Complete, 30c, ecoin
preferred. Linford Upton, 3650 West Ohio
Street, Chicago.

MATHEMATICS, Arithmetic, algebra,
geometry, trigonometry, Dh].'ﬁil:ﬂ. drafting,
airplane, mechanieal, electrical, ship,
structural., surveying, blueprint rending
building estimating, preparation licenses,
civil service engineering examinations.
Mondell Institute, 112 W, 42d, New York.

DRAFTSMEN — Increase your Income
huendreds of dollars. Introductory instruc-
tion. 25¢. Draftsmen's Foundation, West
Medford. Massachusetts,

SUCCESSFUL Men are reallsts, Trea-
tise on_ realism 10¢c. Realist League, 45
Abbey Court, Brooklyn, N. Y.

SHORTHAND—Touch ewriting. Eas-
ily learned at home. Details free, Sewver-
ance, 230 Garden, Pountain City, Tenn.



LTI, Dicsomtt, P
sults try our unting me
Employment éﬂumeum. Box 1283K, Mil-
waukee, Wis,

SBHORT Stories, novels, sold! Dollar
and manuseript for report and details of
free course., Desmarais, Btation E. Cin-
cinnati, Ohio.

LEHRN Linotype—Write for iree booklet
PM. . ¥. Mergenthaler Linotype School,
4w ‘W 231*11 , New l:n‘il:

" PREPARE For bi

Drafting for

diesel, welding a strumllnlng, blue
print reading. Manager, 7050 Kimbark,
Chicago.

DRIVING Easily learned with simple
{llustrated instructions. Free details. Ed-
ucational Berviee, 281 Boerum S5t.. Brook-
Iyn, N. ¥.

MAEE More money. Get a U. 8, gov-
ernment job., Get our new plan for ob-
taining one—no obligations. Age 18-50.
Write Ozment Instruction Service, 101,
Bt. Louis, Mo., immediately.

T TELEGRAPHY Taught thoroughly., New
raflroad retirement act creating renewed
openings for operators, Enroll now, Ex-

S8TORIES Wanted [or screen sale,
line Alvord, 6605 Hollvwood Blvd.,
wood California. Dept. M.

POEM Writers, songwriters, Send for
free Rhyming Dictionary, Songwriters'
Guide. Bubmit best poems, melodies today
for bonafide, superlor offer. MMM Stu-
dios, Dept. 33H, tland, Ore,

Ade-
Holly-

ADVERTISING AGENCIES, LETTER
WRITERS, FOR ADVERTISERS

NATIONALLY Advertised ;wrw:-le ?"PO-
writers delivered at 207 discount from
regular prices. Catalegue free. Typewriter

Exchange, Bac City, Iowa.

FRINTING, MULTIGREAPHING, MIMEO-
GEAFHING, GUMMED LABELS

HAMMERMILL Letterheads, 300 815x11,
any color paper and ink, $1.48 postpaid.
Free particulars. Woodruffs', 217 Lewis,
Duluth, Minn,

FREE 1038 Pricelist, samples letter-
heads, envelopes, statements, blotters.
MeCall Press, 1326 South 27Tth, Omaha,
Nebraska,

LEARN Mvertisin% qtlftctm? at home.
Easy practical plan. No books., Com-
mon s education sufficient. Interest-
ing booklet and requirements free. Page-
Davis 8chool of Advertising, 3601 Michigan
Avenue, Dept. 3432, Chicago.

ADVERTISE 25 Words 25 magazines 3
fnwnt.h.s $1.50. Inch §6.00. List special of-

penses low. Catalog free. Dodge's Insti-
tute, Hiatt Ave., Valparaizo, Ind.
MAESBAGE, Hydrotherapy, dietetics,
drugless therapeutics, chi , taught
mail. Evans Correspondence School,
ontgomery, Ala.
GOV'T Jobs start S51260-52100 year.

Men-women m 18-50. Former examiner's

tested method helps qualify you. Partie-

ulars, list jobs free. rite today. Patter-

Lpn % - , BC Mereantile Bldg., Roches-
r. M.

LEARN Machinist trade, tool, die mak-
ing. Automatiec and hand screw machines,
Hndm shop m Actual work. Jobs

n for trained men. E“F'mml- help.
I lustrated booklet free. Al Screw Ma-
chine Co.. 801 Lake S5t.. Chicago.

ers free. Bucknam. 177 State. Boston.

LETTERHEADS That dominate brin
more business! Artist designed letterhea
especially for you, and cut $10. Modern
lettering and illustration. Gill Art Bervice,
Huntsville, Alabama.

500,000 CIRCULATION. Advertise na-
tional magazine. 6 words $1.00 cash, Re-
sults guaranteed. Hurry for October issue.
American Advertising Agency, Stockton,
California.

INCH Display advertisement 30 maga-
zines year $24. Wood's Popular Services,
Atlantic City. (N, J.)

ADVERTISE: 24 Words in 250 newspa-
pers $10. Lists free. Advertising Bureau,
4515-C Cottage Grove, Chicago.

LLARN Auto mechanics, body, repl.lrm
welaing, electricity, rdﬁﬂmﬂm
Btevinson's. 2008A Main nsas City,

" DEGREES Earned thrnulh home ntum'—
Psychology, thenloﬁ:ir w—others. Alr-
conditioning and esel Ccourses. Raquut.
free bulietin No obligation. Temple Bar
College, Mizsoula, Montana.

CARTOONING, COMMERCIAL ART,
SHOWCARD WRITING, SIGN PAINTING

WINDOW Lettering guide-chart. Fast,
accurate layout, :pminz lettering. Pnn
for itself each job, Complete $1. Chart,
instructions 25¢. Marolf, T2 W. 18, Dav-
enport, Iowa.

LETTERING Made easy. “'A to Z°' aids,
Two volumes $2.00. Samples. 3c. Stein
Studios, Flatiron Building, New York.

CARTOONING? Cet individual instrue-
tion! Excellent, economical system! Free
details. Write: Gyca Service, 105056 Dove
Avenue, Cleveland, Ohio.

CARTOONING, Sketching, etc. 46 les-
sons, 600 illustrations, including drawing
paper, pens, pencils—$1.00 complete. Fraba
Bervice, Poplar Bluff, Missouri.

PAINT Signs for profit. edway pat-
terns are modern, unique, and develop let-
tering ability. Enclose stamp for sample
alphabet. Literature free. :pla‘r Leftors
Co., Station 235-G. New York City

LE‘I‘TEHING Artists wanted! Earu 530
to 5200 a week lettering headings, ete., for
advertisements, Easy, fascinating, steady
work, Big future. Surprising information
on this profitable profession in our free
booklet. The Guild School of Lettering
and Advertising Design, 155 East 44th
Et.reet. New York City.

“EARN Money, sensational cartoon pro-
gram, 10¢ and stamp. Moe OGross, 972
‘Iﬂett Ave,, New York City.

EARN cash income, copy¥ing and dunli-
cating =imple cartoons for Advertisers.
3-M Serviee, Argvle, Wis.

CASH In! Copying advertising cartoons,
Paisley, Kinloch Bldg., 8t. Louls, Mao.

FLAYS, STORIES, MANUSCRIFTS

FREE—New Advertisers Rate Guide, 44

Ea.:u. Includes everything. Lowest rates,

Brown Advertising Agency, 140 8.
Dearborn. Chicago.

ADVERTISE Your products through se-
lected mediums! Free manufacturing rec-
ommendations. If it can be sold we can
sell it. Write giving all lni’urmltl-nn Ar-
row Advertizsing, Kearney, Nebraska.

1000 CARDS, Letterheads, envelopes
£2.85 each postpaid. Altort. 4050 White
Plains, N'e'w York mty

250—&1.00 POBTPALD—&H,:H. Letter-
heads, envelopes, billheads. Benneville,
807 West Rmvelt Philadelphia.

LETTERHEADS, Envelopes, statements,
eards $2.50 1000, Milk tickets 50c. Advers
tiser, Calumbus, Neb.

BALES-STIMULATING Letterheads! At-
tractive layout on watermarked bond. 100

repaid—$1.00. Cee-Tee Company, P-1079

adison St., Brn-uklgn N, Y,

100 ENVELOPES Printed, ‘.i cl:lll:n's. Tae.
Press, Box 3231, Rochester,
EASY Embaossi met.hnd a.nd. sample

embossing powder 10e. Hayes, 60 E. 18th,
Ghlﬂliﬂ.

LETTERS Multigraphed exactly as
I.l’t written, *I. LT0 (20 lines). Mylti-
graphers, Box '8275. Ashland, Virginia.
LETTERHEADS, Envelopes, cards, state-
ments, 1nh-el$ 250 $1.95; circulars 1000,
£1.85. wilson, 1724 Monroe, H.lduun,
Wlamnain
1000 LETTERHEADS $2.75. Special
prices on guantities. Mercantile Service,
203 Middleboro, Mishawaka. Indiana.
LﬁRGE Selection statlonery. Attractive
gwm Cireulars, Croydon Press, 108
rth Avenue, New York.
LABELS: All kinds. Write, samples,
JBSCo, Box §3, Holyvoke, Mass. i

MAILORDER Ad reaching 1,500,000 fam-
ﬁlu mrnuﬂmmed Ett:btgtl}l 40 ia;lit

ewspaper, ne, ra ree. -
cago Union Agency, 20-P West Jackson,
Chicago.

ADVERTISING Placed anywhere. Help-
ful. free service. Rate gulde boock free.
Baker Advertising Agency. 189 W. Madison,
Chicago, BSuccessors to Ankrum Advertis-
ing Agency. Established 28 years.

135 EACH Letterheads, emrelolp-m $1.00.
P, P. Tucker, Box 65, Indian

SUPERBO Print, 812 Towne, Los An-
geles. 1000 business cards $1.00 postpaid.

1000 6x8 CIRCULARS, Letterheads, en-
velopes, pmh:l.rds ﬂ:.nﬁ 5000, $8.45. All
printing reasonable, Bamples, Cuts. Good-
print, arrimnl:-urs. Va.

‘ISEU 13x21y POUR Line gummed stickers,

BUBINESS SERVICE

PERSONAL And business mail received
and forwarded, $2.00 monthly. Dunn Mail
Bystem, Box 41, 216 West 69 Street, New

ork, M. Y.

CHICAGO Mall address: business, per-
sonal. Mall reforwarded to you. $1 month-
lv. General, 56 West Washington.

WASHINGTON, D. C.., mall address;
branch office; business, personal. Hawkins
Mall Service, 817 Fourteenth. =

INFORMATION—Where to byy any-
thing! Addresses of any¥ manufacturers,
wholesalers. 50¢ (coin). Universal Buyers
Bervice, Lakewood, New York.

RUBBER STAMPS AND OFFICE
BUPFLIES

ORIGINAL, Cushion mounted. One,
two lines 25c¢; three 35c; four 45c. Stamp
Works, B14 Bradley, Peoria, Illinois.

NAME, Address, 2 lines 25¢; 3 lines 35c,
Stamp Works., Auburn. Nebr.

Hoﬁts Printery, Saginaw. Mich.

500 STICKERS, Four lines, 25¢,
labels, Cotl’s, Spickard, Missouri
MATCHES—Advertising book nmmhaa.

Extraordinary! (Salesman wanted). Ban-
derson’s, Ottawa, Illinols,

PRINTING OUTFITS AND SUFFLIES
BIEGWALDT Hand printing press, type,

Fine

complete, Send offer. Burson, Robinson,
Illinois.

PRESSES §5.00. Complete - eatalog.
Send stamp. DBradshaw, 3214P Huron,
Chicago.

PRESSES £7.00 Up, type, supplies, Lists
3c._Landis, Richland, Penna.

PRINT Your own cards, stationery, cir-

culars, advertising. BSave mune;. Easy

rules furnished, Print for others, big prof-

its. Junior outfit $9.00: job presses §11

up. Details free. Kelsey Presses, E-11,
eriden. Conn.

BTOCK Cuts 40c up. Catalog 10c.
gre;-ar‘s. T9-H Main Street, Belleville,

CUSHION Mounted one-two lines 25c;
three 35c. 100 letterheads, 100 envelopes
$1.00, Hauer Press, 1314 Ford, Youngs-
town. Ohio.

2 LINES 25¢, 3 Lines 35c. Btamp Works,
Centerport, N, Y.

MANUSCRIPTS Expertly typed. 35¢ 1000
words. Martin Keaveny, 538 Belden, Chi-
cago, Illinols.

SBHORT Btorles revized, typewritten,

marketed. Hursh, Box P-1013, Harrisburg,
Penna.

PLAYS, Btories, manuscripts, etc. Sto-
ries rewritten in forceful, appealing style,
Markets suggested. Welton Tinney, Winns-
boro, Texas.

WANTED, Original poems, songs, for
immediate consideration. Send poems to
Columbian Music Publishers, Ltd., Dept
209, Toronto, Can.

TYPEWRITERS, DUFLICATORS,
OFFICE DEVICES

EWRITERS, Duplicators,
Erauha Write for free list offies machine
rgains, Save half. Pruitt. 518 Pruitt
Bldg.. Chicago.

INCREASE Business now. ‘“'Excello-

aph™ Rotary Stencll Printer reprints

cusands everrthing vou typewrite, hand-
write, draw or trace. Colors. $19.75 to
$§44. Terms. Illustrated literature free to
businesz or essional men. Pjtuhu.r h
Typewriter Supply, Department K-2 t&
burgh, Penna.

multi-

HAND Press, type and complete printers®
supplies. Advise equipment you need and
we guote prices; or send stamp for catalog.
I% Eeiﬂur, 12-C; 6 Columbia St., Newark,

BLOCK Printers make press of smm
Belf-adjusting, Speedy operation. Plans
15¢. W. E. Powers, Route 3, Box 451,
Lodi, Calif.

IF Setting type annoys, but like print-
ing, use linoty Bend vour copy, style,
for quotation. kdale Compasition, North

Philadelphia, Fenna.

FOUNDRY ., $1.00 fonts, postpaid,
popular faces, ) hand presses, complete
outfits, large or small, Write us vour

wants, or sent 3¢ for complete elreulars.
Star Supply, 921 South Washington, Min-

neapolis, Minnesota,
BARGAINS, Presses Lizt 3e. Ex-
change D-15, 29 Cl'rient. eriden, Conn.



suppllies.

BARGAING — Presses Pe,
‘Cambridge,

Send stamp. 159 Harvard,
Mass

“PRINT Your own cards, stationery, eir-
culars, advertising. Save money, Easy
rules furnished. Print for others, big prof-
its. Junlor outfit $8.00; job presses 8§11
up. Details free. Kelsey Presses, D-11.
Meriden, Conn.

FATENT ATTORNEYS

FREE Books tell all! What to do with
your invention? Patent facts clearly ex-
plained. 63 years' experience at your Im-
mediate service on easy budget pavment
plan., Write today for free copies of inter-
esting booklets apd *"Certification of In-
venUon'® form, €. A. Bnow & Co,, 195
Enow Building, Washington, D. C.

INVENTORS: Send immediately for your
copies of our new free books, “'Patent Pro-
tection'” and Eunut.tum on Selling an
Invention."* Bl:t.g-t.-l ht pages of interest-
ing facts. They tell how patent laws pro-
tect you; kind of sketch or model needed;
simple steps to take without cost; how SUC-
cessful inventors have secured fnancial
nesistance; show Interesting inventions: il-
lustrate important mechanieal movements,
With books we also send free Evidence of
Invention form to help establish date of
disclosure. Prompt service, reasonable fees,
specinl deferred payment plan. Strictest
secrecy.  Thirty-nine years experience.
Highest reflerences. Write us today. The
facts in our books, are worth money to the
man with a good invention. Address: Vic-
tor J. Evans & Co.. Registered Patent At-
torneys, 12-K Victor Bullding, Washing-
ton. D. C.

INVENTORS., FProtect your rights belore

osing your Invention to anyone, Form
vEvidence of Conception'’: *“Schedule of
Government and Attorneys' fees” and In-

PRACTICAL Inventions wanted, un
ented, protection uaranteed, wor
models build, tools, dies, development an
n}lim-kmeum work. Engineering service,

for particulars. Dept. A. R. & B,
Engineering campuq- 17 East 42nd Btreet,
New York, N.

Bouth Fairfield,

WE Loecate husers meritorious mmnted
unpatented inventions. I will sell, t!p'l:i'
immediately. Descriptive booklet free.
Address: Invention Reporter, B5A-11236
Chicago.

INVENTOR'S Universal Educator. con-
tains P00 mechanical movemenis; 50 per-
petual motione: instruction on procuring
and selling patents and selecting an attor-
E:! ete. Buggests new ideas, Priee 81 post-

d in U.5 A, Address Albert E. Dietrich,

B !_‘:ulnradu Bldg.. Washington., D. C.

PENDING Patent applications can be

brought before thousands of manulactur-

ers, free of charge, through Invention

Miuagazine, Write Ior detalls. Invention,
Inc.. 835 P Street. Washington, D. C.

T INVENTORE—Send for T2-page book on
patents. Reasgnable terms. Conscientious
treatment to inventors. L. F. Randolph,
Registered Patent Attorney, 302-E Victor
Bldp.. Washington. D. C

INVENTORE: “Making Inventions
Pay," our 32-page {llustrated book, mailed
upon recoipt of 3c postage. Crescent Tool
Co.. Dept. Z. Cincinnati, Ohig.

1 BELL Patents. Established in 1800,
Charles A. Scott, T73PM Garson Ave.,
Rochester, N. Y.

HAVE You a sound, practical invention
for sale, patented or unpatented? If so,
write Chartered Institute of American In-
ventors, Dept. 4-A, Washington, D. C.

INVENTIONS WANTED

BMALL Inventions wanted by manulac-

structions sent free. Lancaster, Allwine & turers. I'll help you sell your invention.

Rommel, 411 Bowen Building, Washing- Write for free circular. Stanley Hull,

ton. D. C. T829-K FEuclid Avenue, Cleveland, Ohilo.
INVENTORE—Emall ideas may have WANTED—Product to manufacture and

large commercial possibilities. Write us for
free book, “Patent Guide for the Inven-
tor'* and “Record of Invention' form.
Delnys are dangerous in patent matters.
Free information on how to proceed. Clar-
ence A, OBrien & Hyman Berman, 68-P
Adams Bldg.. Washington. D. C.

sell by well equipped, well financed manu-

facturer. Interested in product with merit;

royalty basls or outright purchase. Espe-

cially interested in products for air condi-

tioning, refrigeration of allied Industries,
Iy in detail—confidential. O. R. French,
5 Lindell, 8t. Louis, Mo

WE Successfully sell inventions, patent-

ed andl unpatented. Write for proof, and
tell us what you have for sale. Chartered
Institute of American Inventors, Dept,
4-C. Washington. D. C

SINVENTOR'S Guide,” 100 mechanieal
movements, [ree; advises on patenting,
selling inventiong. Frank Ledermann,
Tribune Bldg., New York.

PATENTS. Booklet free. Highest refer-
ences. Best results. Prompiness assured.
Watson E. Coleman, Patent Lawyer, T24
Ninth St.., Washington, D. C.

INVENTORE—Bend for {iree booklet
"Prtent-Sense." Information based on 84
CArs experience. Lacey & :I..a.:ey. Dept.
A, ﬁaﬁ P Bt., Washington, D.

L., RANDOLPH, 302-B ‘D’jctm‘ Bldg.,
WMhlnnuu.. D. €. Low cost. Book and
information free.

PATENTES, Protect your ldem by Secur-
ing free “Proof of Invention” folder. Ex-
ceptional personal service. Established
1006, E E. ‘l.'rnnml.n 871 Woodard Bldg.,
Washington, D

FOR INVENTORS

INVENTORE—EBmall Ideas may have
lnrge commercial possibilities. Write us for
free book, ""Patent Guide for the Inven-
tor'" and *“Record of Invention' form,
Delays are dangerous in patent matters.
Free information on how to proceed. Clar-
ence A. O'Brien & Hyman BeEmn.. 58-F

Adams Bldg.. Washington, D

......

" BOLUTIONS For transformer, gadget,
relay cirenit problems by experienced de-
signer., Moderate charge. Idea remains
yours., Clive particulars. Relerences fur-
nished. Dept. A-T, 1838-40 W. Van Buren,
Chicago,

INVENTIONS Bought, sold. Patented,
unpatented. James Wallace, Homer, N, ¥.

INVENTORS: Profit by your invention.

A practical talk to inventors by an ex-
enced  manufacturer. Our 68 page

CASH For unpatented ideas, Stamp for
particulars,. Mr. Ball, 0441-A Pleasant,
Chicago.

WANTED — Prominent manufacturer
wants ldeas or inventlons pertaining to
antomatic eoin-operated devices of all de-
scriptions. All corr ndence confiden-
tinl. Western. 025 W. ﬁ rth Ave., Chicago.

" BIMPLE, Practical inventions wanted b
mnnul‘lu:t.urarl, patented or unpaten
For Information write Uhnrt.crtd Institute
;:rl':{.meriun Inventors, Dept. 4-D, Wash-
ngton A

PATENTE FOR SALE

JUST Out! Patented seat t for trac-
tors and riding implements. nited Bintes
Pat. Mo, 2,115,830, Will sell outright or
rovalty, Richard Thicle, Valley Mills,

Texas, Route 3.

POCKET Tablet dispenser. A, Pearson,
5012 Liogn Street, Duluth. Minn.

JUBT Patented—Labor saving anchor
bolt. Also rl:-l'ahr!:a-tnd finished Mtﬂ'.
Cutright. . Wellner, 745 Lee , Des
Flaines, IIl,

PATENTED Houschold nmrticle. Paul
DeMartini, 756 Riso Way, Ban Franelseo,
California.

MANUFACTURING

MANUPACTURING Tools, dies, models,
metal stampings. Federich Tool Co., Box
12, East McHKeesport, Penna,

INVENTIONS Manufactured by an ex-
perienced company, in any quantity at
cost., Metal specialties, novelties, stamp-
ings, dies, and models. Free estimates.

r booklet 'Mind vs. Matter" sent upon
receipt of 25c. Rex Enzinurins Co., Cin-
cinnati, Ohlo, Dept. C.

ANALYSIS. Research, Newest guaran-
teed formulns, Biggest catalog free. EBpe-
cial prices, lemds. Gibson Laboratory,
Chemists. D8-1142 Sunnyside, Chicago.

INVENTIONS Manufactured in any
quautlt:r &t low cost. Stampings, diu.
els, etc. Estimates nmi free catal

gmacent Tool Co., Dept. X, Cincinnat
a.

MANUFACTURING, Dies. machinery,
models, brasswork, white metal easting

moulds., Catalog de. Baum's Metal SBpe-
cialties, Eansas City.

MODELS AND MODEL SUPFLIES

SIXTY Page model airplane, traln, boat,
catalogue S5c. Bpencer's, New Castle, Penna,
MODEL Alrplanes, boats, radios, sup-
plies, Catalog 10¢c. Imperial, 416-K
McDonald, Brooklyn, New York.
CATALOGUE Of over 40 engines, cast-
ings, supplies, 35c. Refunded, Howard
Co.. A-2417 North Ashland, Chicago.
INVENTORS—S8mall i{deas may have
lnrge commercial possibilities, Write us for
free book, *"Patent Guide for the Inven-
tor'" and “Record of Invention" form.
Delays are dangerous In patent matters.
Free information on how to proceed. Clar-
ence A. O'Brien & Hryman Berman, 58-F
Adams Bldg., Washington. D. C.

TRAILWAY Models, Catalog handbook
waukee,

25¢c. Walthers, 247 E. Erle. M
models put  over

MODELS—Practical
your idens. We develop models from the
crude to perfect working devices. Your
idea might have large commercial value.
Bervices confidential, Bank refercnces.
Registered gradoate engineers at wour
service, Bend 25c for our 68 page booklet
“Mind vs. Matter." Rex Engineering Co.,
Cincinnatl, Ohlo, Dept. B.

MINIATURE Boat and airplane supply
:nta.lngﬁc Belley, 1377 Oates Ave., Brook-

HCIIDEL Rallroad supplies catalog 10c.
Box PM, Dunellen, New Jersey.

MODEL Supplies for the inventor. Send
3c stamp for catalog. Pierce Model Works,
Tinley Park. IlL

SHIP And yacht model fittings; construc-
tion sets; model yacht sails; fllustrated
catal 20 cents. A. J. Fisher, 1002-1
Etowah Avenue. Royal Ok, Mich.

MODELS—Your laeas developed into
practical working models. 30 years® suc-
cessful experience: thousands of satisflied
customers. Confidential service guaran-
teed. Bank references. Send 3c postage

for 33-page book—"Making Inventions
Pay." rescent Tool Co., Dept. ¥, Cin-
cinnati. Ohio.

BUILD Better miniature motors than
¥ou can buy. New design. No castings.
Detalls 10e, Wright Motor Works, 56
Lake Park Ave., Chicago.

RAILAOADERS, Fans and modelmak-
ers. Bend for second and greatly enlarged
edition of interesting and instructive book
on trains, Only one of its kind, 25c In
ccﬂgr. Trains, 1060-D Transportation Bldg.,

CAZO.

BLUEFRINTS AND FPLANS

CONVERT Your coal heater into an oil
burner. Inexpensive, easy to make, effi-
cient, Burns distillate or old crankcasze
oil. Plans, instructions, $1.00. *“*Trioco,"
5393 Kingston Ave,, Dearborn, Mich,

HOME CRAFTEMEN

BIG Profits, Make, sell unigue lawn or-
naments, book ends, door stopa in spare
time. 20 patterns, dm:ncd h:r real artist,
full instructions £1,00 Wickman,
Dept. 30-0, 744 Brookly: A\rn Dl.:rtnn. Q.

20 FULL Sized lawn url:l.l.l:ne-nt patterns
25c. Modern Woodceraft, Saginaw, Mich.

LEATHERCRAFTSMEN—Wrile for Iree
Instruetions and price list of leather, tools,
ete. Bample cards 5¢. Wilder & Co., Dept.
F. 1038 Crosby 5t.. Chicago. TIL

DESIGN Yuur own furniture. Our com-
plete course shows you how. nly $8.50.
Invaluable to home eéraftsmen. Write for

descriptive folder. Klok Institute, 430
Lyon., Grand Raplds, Mich.
OLD GOLD, WATCHES, JEWELEY,

PRECIOUS STONES

HIGHEST Prices for old gold, teeth,
watches, jewelry, Full cash value mailed
day ﬁhipment recelved. Satisfaction guar=
anteed or articles cheerfully returned. In-

klet “Mind vs. Matter' mailed upon DIES, Stampings, wire forming, com- formation free, or ship today. Chicago
receipt of 25, HRex Enrlne:rmg Cao., Cln- ?hu& muula-::turln.g Southern Products, Gold Bmelting Co., 00-F Champlain
cinnatl. Ohlo, Dept. D. ndependence, Missouri. Bldg., Chicago.

INVENTIONS, Financed, patented, mar- BPRINGS, Wire specinlties, stampings, AUSTRALIA'S Lovely opals. Illustrated
keted, Inventors Limited, 6556 B, Hal- | special machines, woﬁfcwuue. Independ- | catalogue free. Good selection $5. Norman
gted, Chieago. ence, Seward. Melbourne, Australia.



GOLD $15 Ounce. Ship old gold teeth,

PERSONAL

WE Sell Spanish peanuts, prices reason-

crowns, jewelry, watches—recelve cash by
return mail. Satisfaction guaranteed, Free
mfumntmn_ Dr. Welsherg's Gold Refin-
;Ef ., 1500-Q Hennepin, Minmeapolis,

5000 REBUILT EI"HI Waltham, Hamil-
ton watch Also ladies, gents wrist

Prevent baldness.

delphia, Penna.

OVERCOME Elcalg jdisurder: forever!
n

New sclentific discovery tells

for interesting true facts.

ture Studio, 1168 Church, Foxchase, Fhila-

able. Globe Company, Fitzgerald, Ga.
ANY Question concerning Alaska an-

oy hﬁluﬂi'ﬂ wh:jl:é swered; map; ﬁ“f ducriptiu%olr d?li-ﬁl-ed-
- At W L flﬂgh.m uker, Box 2361, Juneau,

PIN Ball tokens 81 100, C. F. Biegel,

watches. Hake big money! 13 size, 7 jewerl
Elgin or Waltham, $4.75; 16 size, 17 jewel
$7.50. Send for {ree watch and diamond

catalogue. The New York Jobbers, Dept. | 33. Toronto. Can,

WANTED, Original poems, songs, for
immediate consideration. Bend poe to
Columbian Music Publishers, Ltr.l Dc!'at

2213 North 31 Street, Milwaukee, Wis.
REGULAR 8" Blide rule only 3I0c: new
Sepra-File '.W-E expanding shoe rack holds
10 pairs brand new Phono-Lamp
$5.85; all meta..‘l. ivory finish midget radio

M. T4 Bowery, New York. N. ¥
FOR THE HOME

Fenna.

“"MATCH It, card game, 350 silver, Dis-
tributors wanted. Mover, B-341-P, Milton,

£0.95: special student typewriter desk
£5.75. Prices prepaid. National Special-
ties, Evanston, Illineis

TERMITES. rt  individual advice
on control. Irl H.l , ‘Centralia, Mo.

TOBACCD Harmless, effective,
OUARANTEED: Cigarette, pipe or | particulars.
chewing, 5 lbs., $1.00; ten, $1.756. Pay 1066, Liberty, N. Y.

DANDRUFF Can be cured, Scalpine dis-
solves dandruff, relieves itchin
growth. Contains no
; o X muuney nhamk gul.rsin-
e, AT, pa or Se stamp for

Bmalpme Laboratories, Box

UF To 5250. Pmible for lew houra
. promotes work. No contest, no canvassing. Detalls
alcohol or acids. | free, Stamp appreciated. Ilis Sales Com-
pany, 41 Unlon Sgquare, New York, N. Y.

75c AN Hour. I don't work for less.
Plenty work. Free particulars. Shupita,
Whitelaw, Wisconsin.

when received. Pipe and box cigars free.
Rives Tobacco Co., Paducah, Ky.
IMPORTED And domestic lobaccos. d.
Blend your own. Vvarsity Clgar Shop, ncluded,
Evanston, Illinois.

WIN Prize money:
ful Contesting''—shows how.
Bulletin listing §200,000.00 p
World Publishers, 4515-B Cot-
tage Grove, Chicago.

Booklet— 'Success-

10¢ post- MATL Sales News, 6§ months 25c, Sam-

ple copy 10c, ME20 Wrightwood Ave., Chi-
cago,

SEMI-AUTOMATIC Black walnut crack-

BENBATIONAL!
RAZORS—BLADES—SHARFPENING

RESHARPEN Own blades. One biade,

without

Amazing new
Detect Instantly every card of any pack,
gr%'uaraunn
HP. 237, 4 haussee Antin, Paris. France.

er $8.50, prepaid. Money back guarantee,
Exceedingly efficlent. Clarke Nutt Cracker,
Harrisburg, Penna.

MEXICAN Legal matters, American

trick.

partner or skill.

50 shaves. Complete for dime. DI Lemme,

UNEMPLOYED—Dissatisfied with pres-

Attorney, Box 1736, El Paso, Texas,

680 East 235 St., New York City. ent job? Let me help you. (Mot o selling COATS-OF-ARMS And crests correctly
FOR SALE OR EXCHANGE E-.fﬁ"%!’i&‘t”‘ﬁfm,‘;“‘éﬁ‘.' ars free. Trable, | rendered in colors or black and_ white.
| : CRFO. Highest grade. Estimates free. Heraldic
e ?lxlifu PR%E.S.HGHF. “g:iﬂ“' ete. List. " PGEEE_I wirltenblsc&'ngwﬂtem. 8end for | Studios, 1914 Qakdale Ave., Chicago.
chaidler, ontrose, CRgo. ree yming ctlonary, Songwriters'
1500 BWAP Or sell offers in Traders | Ouide. Submit best posms. melodies today ﬂﬁhunppmmmmmuﬁ“ﬂg" izgact Milar.
Bulletin Magazine. 10c copy. Ads 5c word. | lor bonafide, superior offer. MMM BStu- | ggn Leandro, Calif, d

1890 North Wells, Chicago.

dios, 33-J, Portland, Ore.

AMATEUR Tatteoing outfits, fllustrated

WANTED—=MISCELLANEOUS MISCELLANEOUS catalog 6c. ““Tatuco,” 631A 5. State, Chi-

CALO.
WILL Buy your unused United States MEXICAN Jumping beans. The best SAVE §500.00 Building h 1 did
stamps. Bmall discount. What have ¥ou? . fhis o -
e o Co. “418 Gaxeon | Curlosity in the world. Joaquin Hernandez, | Use free by-product. let explains in

Exporter, Alamos, Sonora,

exico.

Buflding, Cleveland, Ohio

. —— ATt ey e DEEF Sea shells (3) useful ash lr
('_""ILFI-[ Fu used mier ,!m.r_'l '|| ‘i hllin_l.|E.T:-\.. hl'jdfﬂ priz-es ete. Bbc stam
1571 Marine Parkway, Brookl

cameras, slide rules, drawing Scts. SUrVEY=
ing. mechanical, scientific, apd musical jn-

detajl. Postpaid, $1.00. Burton Macon,
Ramseur, N. C.

TATTOOING Outfits, supplies, illustrat=-
ed list free. ““Waters,” 065 Put-tnam, De-

o WY Bl

struments. Highest prices paid day ship-
ment recejved. Satislaction guaranteed or
shipment promptly returned. Elman's,
2302 Van Buren, Chicago.

BUSINESS

Marion, Indiana

Proposition resilverin

rors, autoparts, reflectors, making ¢ ipﬁﬂ
glass signs. Write Sprinkle, Plater

troit.

SW&E’I‘FH‘ Friend, R4, Saline, Mich-

Interests swappers, collectors. B50c
:.{'i.r sample 10c

n:l]r-

Know Electricity as Experts
Know It—and Get an Expert's Pay!

Recovery has begun! The months ahead are charged with slgnif-
eance and expectation. What will you do to get the Jump on tha
ather fellow?

Thousands of men hive used

The Croft Library of
Practical Electricity

The Croft Library is & complete slecirical edueator, It is founded on gractics—on
20 years of phirt-slopve o3 perienee—un work as if g Hlllﬂtr dope, 1t j= J-mmﬂi from
eower to sover with ihe kind of hord-hesded (ncts you want, Wrilien s tlll'lud:
beaginner can enaily underatand it yet so sound, se thorough, that it is the daily L]
of SE000 highly paid eleetrical workers and engineers. l:"rvlll- tells you thes things
you lltd to know mbout motors, gepersiors, srmatupes, copmutators, trenslormers,
pirmpite, switehibosnds, dhd.rlbnlm syatemes—rleotricn]l michinery orery Lypee—
wiring for light and power—wiring of Elﬁlh'l‘d builldinge—vnderwriters” and mimis
requiramanie—I/llumination In It every phose—the smout improved methods of b=
ing=—lampa ind Inmo efiects, slo.~how to do & complete job, from estimating Lo
oomplalion.

No money down —easy payments

Fill in nod mail the coupen atinched and we will send you the entire set of seven vol-

s for ten doys” Free Exnminntiosn, 'We take sl the rlsk—you sssume no obligation,

Il yau deckde o ksep the books, send 3150 in tem daye and the balages st thoe rate of
300 & month. Bend the coupon NOW npd ses the books for yourself.

| FREE EXAMINATION COUPON |

t MecGRAW-HILL BOOK CO., 330 W. 42nd St., New York

Bend ma for ten daya’ l‘ru-i:ﬂ-ml‘nnlnn the Crafi Library of Practleal Eh-nl-rinltr

b -Ihl‘-ﬂ.or 1 witl send you 31 im 10 deyes nond §2 00 monthly Lm!i.l I.hl price of
31050 is . I not wan will paturn the

write plabniy snd Il in all lines.)

Hame............. R — e bessasesssessaansnn g ey T et I

ks posi

RUPTURED?

Get Up-to-Date Relief

Now you can laugh at chafing leg-straps and hinding
belts, yeot do hard work safely with the amazing,
modern Cluthe. Positively guaranteed to hold, a con-
dition absaluwly necessary for possible improvement or
recmeldy WATER-PROOF. ear it in bath! Recom-
mended by doctors. Made especially to fit sach indi-
vidual case, vet costs so little. Write for FREE 100-
page BOOK and liberal 60-Day Trial Plan, together
with endorsements from grateful patrons in your
neighborhood. No obligation. Address:

CLUTHE SONS  Dept. 31 Bloomfield, New Jersey

BE A BATTERY EXPERT

Restore Storage Batteries to
original strength and condition

Steadily-profitable  business with mnn?' faseinating features. Siart

anywhere as employee or employer—=all or part Gime. Make plenty

of money, bulld ever-inereasing trade. THE BUSINESS fnr a man who

likes work mlong elecirical lines ancd wants (o make real financial

success quickly. Openings everywhere. WE TEACH 'mu COMPPLETELY

::I;I.'l':;;m easy Installments. Costs little, WRITE NOW for free infor-
1

DERR INSTITUTE, 266 McKinley St., Baldwin, New York

Thousands report quick mains
of solid pounds with this fine
mineral-iodine concentrate. At
all drug stores,

llll'm H z

130,000 GOV'T POSITIONS

ndded to U7, 8. classificd Civil Serviee, Now 833,000 Civil Service
Positions. This means hundreds of more vacapcies and many
examinations. Mep—womon get ready for next call. Age 18- SU
Splendid salaries, short hours, long paid vacations and gobd pe

sion when old, Write immediately for big list of positions ﬂnd
our new plan for helping you.

OIMENT INSTRUCTION SERVICE, 111-B, Si. Lowis, Mo.
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AERONAUTICAL UNIVERSITY |

ENGINEERING [B. 5. DEGREE| — ADMINIS®
TRATION — CERTIFICATED MECHANICS —
RADIO — SHEET METAL — WELDING

A real technleal university education in less time
at less cost. Graduates with all leading aviation
companies and air lines. Day and Evening clazses,
HState Accredited. Government approved, Write
for [llustrated Bulletine Address

g
ACCREDITED

Aeronautieal University. Curtiss Wright Bidg.
Dept. A, [342 S. Michigan Ave., CHICAGO, ILL.

SENSATIONAL
NEW 1939

ODAY'S gensathonal new radio head-

liner! Migger. better, more powerful,
mare luxurious. Delight In high-priced,
17-vital-tube performance at ordinary 8-
tube et cost, glorious reception, richer
tone . . , all-wave, world-wide entertain-
ment . . . 10,000 mile range.

BUY AT WHOLESALER'S PRICE
Becure $30.00 or more trade-In allowanee on

sour old radio. Have 50% at amazingly low MAZING
factory-to-you price. Get 30 davs FRERE A A

Home Trial. Easy payments. Money DBack NEW
Guarantes,

EASY-PAY
Send for FREE 1939 Catalog PLAN

MIDWEST RADIO CORPORATION
Dept. 15-BB Cincinnati, Ohio

Pastes coupon om 1lc postcard . « or write today!
T o —— T ————
' mipwesT mapio

CORPORATION R

I

Ty Ly i S e
Cincinnati, Ohia !
Send me your new Adidress |
FREE catalog. complets 1
|

I

I

detalls of your lberal oW oo e BRI e,
20-day FREE trial of- User-Agents Make Easy Extra Money.

f a1 et
Jﬁa?&aluﬁﬁia&" YO Check Here O for details.

-

Are Available Trained men are in demand
and earn good money in these fascinating well-
paying trades. This is not a correspondence

school—no books—no lessona, Don't look for a job—TRAIN
FOR IT. Read below how a McSweeny-trained man made good,

e AUTO MECHANICS

e AVIATION MECHANICS

e DIESEL MECHANICS
Collision Repair (Complete)
Body and Fender Repair
Auto Painting

® WELDING—Arc and Gas

You Get Actual Shop Training

Work on real equipment with real tools, In a few weeks yon
should be trained Ey

actual work to hold down a Good Pay Job.

1801 E. 65th 8t., Cleveland, 0, Dear Mac—Imme=

We get diately after leaving sehool I went to work for
many letters [ syt s Prangy § o ollepiht agohe v e
IOTEP .o ot o mont Comolicated sicctrica ot 1 thigk T have

d fme conai bad £ ta
T L Y T

LEARN NOW=—PAY LATER!

Wa will give you complete information on how to get your
training now and pay for it later out of your earnings.
FREE Write today for Big Free Bool, Get the facts about
jobs: and low Tuition Offers, Mailing the eoupon
doea NOT obligate you. 1t obligates ME to tell YOU how you ean
train for Big Money in a few short weeks. Address Dept. 10-9,

McSWEENY SCHOOLS

DETROIT, MICH. and KANSAS CITY, MO.
Write Our School Nearest You
<7 In Big New —

h; McSweeny I

%7 Buildings

=
BBy The finest of their

W 1 e RWARAE  kind, Ev -
- o m :I'll'l.'.l'd- -4 L, T ",
s ern facility for thor= l'--'_.-{ﬂ
DETROIT ough instruction, KANSAS CI

McSWEENY TRADE SCHOOL

Dept. 108, Detroit, Mich., or Kansas City, Mo.
ithout cost or obligation send me your big FREE Bonle,

I am interested
in the course on

Street — -

Town
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IMFRO?EMENT in posture is the ob-

jective of a device, patented recently,
which enables an instructor to show the
pupil wherein he or she does not stand in
the proper position. The device consists of
a two-dimensional jointed figure having
the profile contour of the human body.

e |

Various portions of the figure are movable.
The exposed area between the various
parts may be varied so that collapse and
extension of the abdominal region of the
body in fatigue and other postures may be
represented. A support at the head por-
tion of the figure facilitates movement of
the various parts.

ORNAMENT&L and useful, a newly
‘patented mirror is expected to find
- wide acceptance
for the lady'’s
dressing room. Of
the pedestal type,
the mirror is
gripped firmly at
the lower edge by
jaws, The base has
a broad flat bot-
' tom which makes
it difficult to overturn the mirror. The
mirror proper is round, attractive to the
eye and offers full visibility.

FGR the sportsman who carries his own

golf bag, a handy support eliminates
the necessity for
laying the bag on
the ground each
time he makes a
play. Secured to
the side of the bag
at the top, the sup-
port extends
downward to pre-
vent the bag from

P e L T e e S—

bbby )

NEW INVENTIONS

{Continued from page 20A)

falling to the ground. When the bag is be-
ing carried, the support folds against the
side, out of the way. The support and the
handle are so arranged that pressing the
handle downward moves the support into
place for keeping the bag in a leaning po-
sition.

ATEST for the summer tourist is a
sunshade, patented recently, which is
designed for at-
tachment to the
automobile win-
dow. A frame, fit-
ting in the window
after the glass has
been rolled down,
holds the shade
firmly. The device
does not interfere N
with No-Draft and similar windows. The
shade keeps out the hot summer sunshine,
helping to make the interior of the car
more comfortable and to protect the oc-
cupant’s eyes from glare.

MDTHERS would find a new combina-
tion vehicle very useful, since it may
< be converted from
a baby walker in-
to a high chair.
The walker was
patented recently.
The seat is ar-
ranged so that it
may be pulled into
high chair position
in conjunction
with an elevating stand. A tray for feed-
ing the baby or for holding his playthings
may be moved into or out of pesition, as
desired. It is used with both the walker
and with the high chair. All parts of the
vehicle fold or unfold into position to form
the high chair, or the walker, as the mother
wishes,

@[ Due to the fact that many of the devices
described in this department are still in
the patent office stage and are not on the
market, Popular Mechanics Magazine can-
not undertake to supply further informa-
tion regarding them.
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/ Areryore wethowl exppesience carn de
J 2 thowsand and owe REFAIR JOBS, 4

-‘-—HE___‘_‘_

WELBINE =— BRAZING
--—..________
— SOLDERING

SR $ X h /e

NEWLY 3“' 7

/¢ INVENTED TOREHR

COMPLETE WITH POWER UNIT
WORKS OFF 110 VOLT AC OR DC LIGHT CIRCUIT

Here at lzst iz a portabhle machine that does real welding, brazing and soldering, yet is prieed within the reach of all.
The 8 in 1 comes to you complete with goggles, carbons, various types of welding rod and all accessories needed to
do various repair jobs. It is all ready to plug in a light socket—nothing extra to buy. Simple instructions make it
possible for you to do first class work without any previous experience or mechanical skill. The 3 in 1 instantly
creates & terrific flame by just touching the carbons together. No necessity of knowing how to strike an arc. Easy
to handle—nothing dangerous about it—cannot short circuit. Does any number of first class repair jobs.

REPAIRS "3 Aurosonies, o

With the 3 in 1, you will be able to do & professional type of work irrespective of whether you have had any experience,
You will be able to do first class fender weld jobs. The 3 in 1 is ideal for auto body repairs—steam fitters,
plumbers, sheet metal shops, engineers, maintenance men and janitors will find it indispensable. Bicycle
and radio repair men ecan find many uses for it. By following simple instructions, heavy work such as
bumpers, tanks and industrial repairs can be done. It iz ideal for the man who does his own repairing.
There are countless jobs around a home or farm that can be done easily and well.

= WORKS ON ALUMINUM, BRASS, COPPER,
) IRON, STEEL AND OTHER METALS

With the 3 in 1 Electric Torch you are not limited to repairs on any one type of
- work. The outfit comes to you complete with various kinds of rod, even including
aluminum. The 3 in 1 does exceptionally fine
= A ¥/ work on aluminum, excelling that of many
= } : | ' ’ much higher priced welding outfits.
AGENTS! There iz hig money
in introducing the 3
in 1 Electric Torch to the many
places that have an absolute need
for it. You will find quick easy
sales waiting for you im repair
shops, EATAZ R, factories, sheet
metal, radio and bicyele repair shops,
and many other places. Write at
once for free particularz and learn
hew vou can get vour own 3 In 1
Electric Torch absolutely frea for
demonstration purposes by helping
to introduce it to others. Send cou-
pon today.

ELECTRO-TORCH CO.

2613-AP Michigan Ave., Chicago, il

L]
| ELECTRO-TORCH CO.
1 2613-AP Michigan Ave.
Chicago, Il
| centlemen:
0 I am interested in your agents offer. Give me

l full partieulars of your big profit plan and tell me
I how I may have a 3 in_ 1 Electric Toreh for demon-
l stration purposes by helping introduce it to others.
| maMe. ....... e R R R S e R A
= ADDRESS . . e snsssssssssnsstanssssanssanas
O ey s s o e e BTATE cxvsvsnss
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HELLO, UNCLE/ HELLD,

CHLUSRMNS! HURRY AMND

GET INTD YOUR COSTUMES.
WE'RE ALMOST READY

wy TO START

: COUSIN EDGAR CERTAINLY SHOWS US A CRAND TI
| WHEM WE VISIT HIS CAMP DOBSNT HE, CHUBRBINS ¥
‘ f‘f : — T ST Vi T i nen A LI
; . : e ES, AND M ALL EXCITED ABOUT
. iy, YOUR BEING THE CHIEF AND 1 THE -
S| PHINCESS, IN THE CAMP COUNSELLOR'S
ety i, PLAY TODRY!

1 2 el 7 B

, HAIL, CHIEF — LET US DISCUSS PEACE, LAST AND NOW, CHIEF SHINING
. SHIMIMNG WATERS. | [ | BRAVE WARRIOR. | AM ACT: | WATERS,WE HAVE MADE THE SMILES, AMD T 15
v | BEAR MESSACES OF | | WEARY OF OUR ETERNAL | PEACE. TO KEEP IT FATHFLLLY | WELL WITH ME To0

e’

1

5« AMD LASTINGLY, | ASK YOU FOR.
THE HAMD OF YOUR BEAUTIFLL )

DALGHTER, THE PRINCESS ——

e QY

PEACE FROM OUR -~ | WARFARE

TRIBE TO YOURS l.J

W

FATHER, HE 1K —
HAMDPSOME. | 1
AM FLEASED

1AM CRATEFUIL AND HAPEY
| HLMABLY OFEEER YOL) THIS GIET
OF OUR FIMNEST TOBACCOD FOR

JUDGE, YOU MAKE A | youiR ciliDING HAND RGREE, THAT FOR A, 'S REALLY

coricrﬂﬂmhﬂﬂ”sa)-’ WELL, SIR) CANSEE | [, JUDGE, | THINK YOULL | micHT You ARE,
ORAND INDIAN CHEF | aEdiMD THE PRIMCE [ PEACEFUL, FRIENDLY CURDAISING HOW

o _ jis? T Y | SMOKE, THERE'S NOTHING | 5
E PEAci PIPE “-——-_——__..} r AL BT FoR Dt rpe| | T0 BEAT PRINGE ALBERT/ | TOBACCO A BA.
— = s ————"| CAN BE SO RICH-
> I ey e ) | TASTING AS
_:'E a¢ - WELL

\om'y 11

4/AND IN THIS CORNER...

{"/THE WORLDS CHAMPION PIPE TOBACCO”
_(UNBEATEN, TOO, FOR "MAKIN’S” CIGARETTES )

PRINCE ALEBEET
IS RICH-TASTING
TORACCO- COOLER,
MILDER, BECAUSE
ITS *NO-BITE'
TREATED

PA'S 'CRIMP cuT’
ROLLS FASTER_
STAYS ROLLED!
| GET AROUND |
70 SWELL ‘MAKINS
SMOKES TO THE TIN!

=V

RN
b
Coprright, 198

R, J. Reynolds Tahases Co. pipefuls of fragrant tobacce in
Wit i, S 50 every 2-oz. tin of Prince Albert BETTER SMOKES
= 0OR YOU DON'T PAY!

Smoke 20 fragrant pipefuls of Prince Albert.
If you don't find it the mellowest, tastiest pipe
tobacco you ever smoked, return the pocket
tin with the rest of the tobaceo in it to us
at any time within a month from this date,
and we will refund full purchase price, plus

THE NATIONAL JOY SMOKE m;t,}ﬁg;-;ggﬂmﬁ-;ﬂ St

L R T e R o o = el T e e ' TITLNNY e Bl
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MOSQUITO WARSHIPS
~ w0315
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QHDRTLY before dawn on a
' June morning in 1918,
Commander Luigi Rizzo of
the Italian navy was patroll-
ing the upper Adriatic with
two small, twenty-knot motor
torpedo boats, “M.A.S. 15"
and "M.A.S, 21" when col-
umns of smoke, plainly visible
in the moonlight, were sight-
ed to the north.

Rizzo's tiny boats reconnoi-
tered and found two large
battleships, accompanied by a
number of destroyvers, Com-
ing from the north, these ships
must be Austrian and ene-
mies! Rizzo ordered his min-
iature warships to reduce
speed so their engines would
run almost noiselessly. He
slipped between two of the
destroyers screening the lead-
ing battleship, the proud
20,000-ton “Svent Istvan.”

Increasing speed, his boat,
"M.A.S. 15," dashed to within
300 yards of the floating for-

Top, latest type of British "mosquite warghip.” Center, Siamese
tress and fired two torpedoes, coastal motor boat. Bottom, one of Germany's motor torpedo boats

-

Nl _pn s -4
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_ All photos courtesy *‘Jane's Fighting Ships"

Greek coastal moter boat, top. Below appear, top to

L. bottem, one of [taly’s largest motor torpedo boats, a

British “mosguito warship™ and a French boat

striking the dreadnaught amidships and
rending gaping holes in her side. Simul-
taneously “ML.A.S. 21" fired torpedoes at
the other Austrian battleship, the “Tegett-
hoff,” but missed. Then both motor boats
fled in the breaking dawn. A destroyer
chased them, but Rizzo stopped her by dis-
charging depth bombs, one of which ex-
ploded under her bow.

Two and one-half hours after the attack,
the battleship sank, taking with her eighty-

LN e
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nine of her erew of 1,000 officers and men.
The remainder were rescued by the
“Tegetthoff” and the destroyers, which
then returned to the fleet base, their at-
tempted surprise attack on the anti-sub-
marine barrage in the Otranto Straits dis-
astrously repulsed.

The sinking of the “Svent Istvan™ re-
vealed a new threat to the battleship—the
motor torpedo boat; and since the war
many European navies have built fast
boats of this type. The United States has
also fallen into line recently, and our navy
will soon possess several of these craft.
Curiously enough, however, Japan seems
uninterested in them.

With the exception of Russian and Ital-
ian boats, those in service or being built
are for experimental and training purposes
only, But in the event of war, each nation
soon could have scores of them ready for
service, for, being small, they can be pro-
duced quickly and in large numbers. Dur-
ing the world war, for example, Italy and
Britain each built several hundred. Both
nations retain their faith in these tiny, but
highly efficient boats, and today are in the
forefront in developing new and swifter
types.

Perhaps the finest of these “mosquito
warships” are Great Britain's M.T.B.’s or
motor torpedo boats, fourteen of which
were completed in 1936-38. They are a big
improvement over the wartime C.M.B.s,
or coastal motor boats, which were able to
operate only in the calmest of waters and
bounced about so much at high speed that
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it was almost ““PGSS*‘JIE for crews Daring Painters on Tall Stack
to remain at sea more than two

hours. The M.T.B.'s are splendid Rlde WhEEIEd Pl&thl‘['l'l DDWI’I
sea boats and can maintain full
speed for hours without any un-
_ due fatigue to the crews.

The first twelve boats are sixty
feet long, weigh only fifteen tons,
and are armed with two eighteen-
inch torpedoes, discharged from
troughs in the stern, and eight
anti-aircraft machine guns. They
can also carry a number of depth
charges, so are capable of battling
surface ships, airplanes and sub-
marines. Their designed speed of
thirty-five knots was increased to
over forty knots in trials and is
obtained by three 500-horsepower
gasoline engines. At a speed of
twenty knots their radius of ac-
tion is 500 miles. Each boat is
equipped with a powerful radio
and carries a fourteen-day supply
of provisions for a crew of seven. ok i
The cost for the twelve boats was Novel wheeled platform which rells downward around giant
a little more than 31‘3{][]!{}0“. a smohestack, is shown at right with painters at their mrh.fl’

tI: ifle compared with the cost of a Suspended by cables from the top, painters fe-
single modern dreadnaught. cently were given a thrilling, dizzy ride on a plat-
Britain’s latest motor torpedo form. used in painting a giant smokestack. The
boats are “M.T.B.’s 101" and “102," platform was equipped with wheels, permitting it to
Little is known abduf the fornfer, = he rolled around the stack while the cables lowered
(Continued to page 136A) the platform as the work progressed downward.

. 7 L
City Bus%sx Four-Wheel Steering, Center-Wheel Drive

Latest to challenge the trolley car is a corners. The center wheels, meanwhile,
city bus with four-wheel steering. Front supply the drive. This super-twin coach,
and rear wheels turn in unison, enabling tested on the streets of .&krnn, Ohio, seats
the driver to maneuver easily around street fifiy-eight passengers. -~
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Notice that both fm:lt and rear wheels of this twin-car bus are turning at once as the driver maneuvers
it around a street corner in Akron, Ohio. T e driving wheels are those at the center
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Twe wiews of “"Aying battle-

ship." Top, the big fighting

craft taking off. Bottom, the

tasl with its revelving gun

turret o give protection

against attackers approach-
mg' from rear's,

/{I 1L-C'F.-I' 'LJ M A_

“Among the features of England’s new
\\‘ﬂ}-'ing battleship,” a fleet of which is un-
der construction, is a revolving gun turret
which guards the tail. The turret is ar-
ranged to give the gunner full vision and
to facilitate training his weapons on the
enemy, no matter from what direction the
attack is launched. It is understood the
flying battleship is capable of 3,000-mile
flights with full load of bombs and guns.
The warplane is a development of the Em-
pire type of commercial flying boat now in
service on Imperial Airways routes,

R%‘per Cutter Is Kept Straight by Watchful Electric Eye

Even the business of cutting paper rolls
is now kept straight by electricity. A West-

inghouse engineer has found a way to
gﬁmﬁ;?ﬂ by means of a sensi-
tive phototube! Light from a small lamp

passes through four small lenses revolving
1,800 times a minute on the shaft of a syn-
chronous motor, and strikes 'je roll of pa-

4 yv ONr add.

L _1-._ iy

per as four revolving light beams. The
light is reflected back to the phototube.
Whenever the beam strikes a dark guide
line on the paper, the decrease in reflected
light increases resistance in the phototube,
and this signals to a reversing motor which
adjusts the position of the paper roll to
bring it into a straight line again.

&
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AROUND the m&ﬁ

in 91 HOURS '

Y FLYING around the world in a little
more than ninety-one hours, Howard
Hughes and his four companions dramat-
ically demonstrated that airplane speeds
virtually have doubled since the epochal
flights of Col. Lindbergh and Wiley Post.
Every stage of this amazing achievement
—a trip of approximately 15,000 miles in
only seventy-one hours' flying time-—re-
flected the great strides aviation has made
in the past few years.

Lindbergh flew from New York to Paris
in 1927 in thirty-three and one-half hours.
Hughes and his crew covered the same
route in half the time. Post, in 1933, cir-
cled the globe in seven days and eighteen
hours. Following virtually the same course,
the Hughes flyers set a new record of three
days and nineteen hours, almost four days
faster than Post’s time.

Hughes and companion in cockpit of round-the-

world plane, and cross-sectional diagram of ship.

Below, routes followed by Post and Hughes, show-
ing approximate distances of each lap

Lindbergh's “Spirit of St. Louis,” one of
the best of its day, was driven by a 220-
horsepower motor and carried 451 gallons

of gasoline and twenty gallons of oil on the
Paris flight. It had a fixed-pitch propeller,

HUGHES" ROUTE s
¥ . POST!S ROUIE smes=

ks 14




18y soupysip Suo] p £q parsind 19ns UOIID]IDISU] OIPDI BIDIOGD]D JSOL
ayj som pivs slaedxe Joym snjd ‘siy] 2yl SJusnL}su) jo Apsap up £q papm sem Qul;y Suiyvaiq piodss siy uo ‘sayfnpy “daupjape wrapowr JoaydA3 go pdysol

b

L

:..a,...ﬂ o o Fa)
Ty ® ﬁ?tﬁﬂuy &5 S o ﬁ%&ﬁﬁ

tag a o e i e S0 o »
5 " Yupy i, Pup iy Lt o, %'t praie ﬂbuﬁu_va.mb &.ﬁ&. A m%o\wﬁ? T T e
%F.E.__:u ) ¥ o s, "y h._..q.n__._.u.u__nq * ﬁ.-...m_w.q._,..w iy m.h o, x_....wv %, O oty ! a..v.&..,. o n..n._.._.v_.v...— St }..ﬁ.l u,n_,v.f_.; ”Mwn..../ duu@l v__.ﬁ‘.ﬁb. . &..&L
o ¥. s o, T A, Yoy, o W Py, T, 0 LY W ¥ 53 £% <1 3
r‘a._w .r__-_..: .ub-ﬁ.._nu{ .__“._..._.._. L u._n.‘_.. "_._H_.u_._\ ...:._..-.h ) _:\\x__. ..__r..r..:.. ] Ty .vﬁ..u ¢ hY ..r.-..rzf .ua..ﬂ__u_ .-J.v._._._ n..u.,___r .#Qu.-_—.._..u..l.._ %uﬁnwanT . x

»___—.u« —r A ._,..n.m.r.{ 0w N 1 ¥
Pro, P9, ff_en"u W, S ) &.ﬁ..&....ﬁaﬁﬂ.@%u& .-.,,..,u..mﬁ:
:.eﬁ\_ qfnm J.__.___t:,_. b ¥ - A E) ..nnwm.u..uuw
o -of o ol
c:&* = ; yY o
Ny 31,_.... e
ety Gl o ™
Ty s n&.ﬁ- b a2
.____..a.__..... L. £ -y .ﬂﬁ.b_ e
I P »__.....__» T o N 13&.___.&. B
® b h_nm_. Al 3 nd b
E; o
Ho, * i I e LT\
a.,._..cf o oy, & 3y and’ oed ,_"_.u.“.___ﬁ_F
R > aF w
., “Ip %ﬁ%ﬁ o
b Tag Joy,, o a0
o, of g M w us® o
.in_.w_.u -...____ Py ﬂ_._.______. .ud.s_
fizy, o, iy adptd va..i.
‘o, i deny, ._.L..ucau&\& ._é.pn u....._.._.ﬁv...& ...ﬁ_._...ﬁn.u
5ty ut.?h_ -.__.F.L fio s £ .._.___..HQ.U
..E_E__u _z».__,._n.”.___.ﬂ..,w d s, >
L) LA Lr
ﬂ..n..sc n.__au_.u ﬁ#qﬂa:__: % ai
¥y P_a.f A, n .?.__.a-...
€ ) Ut hF____Hq‘_._e e s
& ._m.JO h...D F__.v__._.._ o .u.__u.ﬂu......_.d. JEnED) wh s
oy *aB1yg, y gruamnail =
i " - wh
ﬁbk H_E.J.h P,.—_Jmi.w x5 : #....uﬂ. .-v—u.ﬂ wn
=1 iinag . L y P # R ) ] . {dannmumg )
: . s e ey T 2 =y =RV !
—H_..-u.-..-...u..—..—. Ity ._m__m..-L.T.. | A T . : e u i . Y xen el L
JLfaT
r, AMnes 3amssasg aeany Surpus ; FIT Waumansuy so uonng yen g
..:.h..u
spAH O
aansasd ¥oUL e L - __u—.:.:t,___;.u
— sfine) . ¥,
Ty By, lagy
uu...ueun_..._. i i h.:____ .au
i ,&,m“w_..n.-# T iy, v...ﬂ.bh_.e.u.___.m__..
o AT A By, ¥,
o0 Lo f&.ﬂu o8 u;__n..a_. Wu._...n__. i
: 7 50 S "




POPULAR MECHANICS R 1

fixed landing gear and was built of spruce
and metal tubing covered with cotton fab-
rie. Its top speed was 120 miles an hour,

Hughes' $85,000 “New York World's
Fair of 1939" has two 1,100-horsepower
engines and carried 1,650 gallons of special
aviation gasoline on the trip to Paris. It
has adjustable pitch propellers, reffactable
landing gear and is constructed almost en-
tirely of metal. Its top speed is 260 miles
an hour,

Post's “Winnie Mae” had a 500-horse-
power engine and a cruising speed of about
145 miles per hour. As for instruments,
Lindbergh and Post had almost none com-
pared to the wvast array which aided
Hughes in piloting his twelve and one-<half
ton ship.

The “Spirit of St. Louis,” for example,
had an oil-pressure gauge, oil-tempera-
ture gauge, turn-and-bank indicator, an
earth inductor compass, air-speed indica-
tor, engine crankshaft speed counter, nav-
igation and landing light switches, altim-
eter and an ignition switch—that was all.
Most of these few instruments, it will be
noted, indicated engine performance but
were of no value in navigation. Lindbergh
did not even have a radio and, once over
the Atlantic, depended entirely on a com-
pass and the stars to fix his course,

Now take a look at the Hughes instru-
ments, most of them developed since Lind-
bergh’s flight. First of all, there's an auto-

Tuning up motors of Hurhes plane at New York.

Bottom, instrument panel of Lindbergh's “Spirit of

St. Louis." Compare these instruments with the
array on facing page

matic pilot, capable of flying the ship on a
predetermined course for hours at a time.
The 100 instruments also include oil-
pressure and oil-temperature gauges for
each engine, cylinder-head tahperature
gauges for each engine, four fuel-capacity
gauges, air-speed indicator, dual manifold
pressure gauges, dual artificial horizons,
directional gyro compass, engine exhaust-
analyzer, two sensitive altimeters, flap-
position indicator, wheel-position indica-
tor, revolution counters for each engine,
oil-pressure gauges for the ship's hydraulic
system, light switches for the entire ship
and instrument panel, radio-control
switches, tuning grinders, volume rheo-
stats, propeller pitch controls, flap controls,
landing gear switches, fuel mixture con-

{Continued to page 141A)
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é‘ow Giant U. S. Llner Wlll Look at Sea

r:'.--_.. 3

e - i -
i — =

Artist Worden Wood's version of the new American liner which will be started soon. The ship will
carry 1,219 passengers and a crew of 639 in the North Atlantic service

How the big U. S. Lines passenger ship,
which will replace the historic “Levia-
than,” will look when ready for the sea
has been visualized on eanvas by the ma-
rine artist, Worden Wood. Costing $15,-
750,000, the ship will be a companion craft

to th-if ﬂdﬂnhattan” and S.S. “Wash-

ington” in the North Atlantic service, but
will be slightly larger than either of them.
It will have accommodations for 1,219 pas-
sengers and a crew of 639, with a displace-
ment of about 34,000 tons. The length will
be 723 feet and the beam ninety-three feet
and three inches.

Governor Holds Car to Any Speed Set by Turn of a Key

Your car, or even an entire Heet of

trucks, can'be held to any maximum speed

Diagram of variable governor which controls speed

.: of r.mtx_ obile :': rate set by turning key e
o 4

from thirty miles an hour up by means of
a variable speed governor just brought out.
By turning a key on the dashboard the top
speed is set at the desired rate, and when
the key is withdrawn at that setting the
car cannot be driven any faster. About six
turns to the right removes all governing
action and the car can be operated at its
own capacity. This governor is operated
by the vacuum in the intake manifold, and
it allows use of full power when climbing
steep hills or under similar load.

)
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THE START of a new day for the men who man a "Flying Fur*res.:.." ‘With parachute harness adjusted,
they are ready to board one of Uncle Sam's big bombers.
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o omber inspectin oard contain-
OFFICERS of bomber i g board

ing flight instructions. Below, releasing weather
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i}\:f balloon to gather data for Uncle Sam's pilots.
« 3
R

" |F vou have what it takes, Unele

I Sam wants to put you on his pay

IH“ while he teaches you to be-

—! come a pilot for one of his great

‘l~ij-'m=; Fortresses.”” It’s a great op-

portunity for those who wish to follow

aviation as a career if they ean make the
orade. .

[f you are between twenty and twenty-
six vears of age, physically and mentally
fit, and have had two years in college or
the equivalent, you have a chance to be-
come a pilot or a member of the erew of
one of the great bombing planes of the
Army Air Corps and be assigned to ae-
tive duty as a reserve officer on the same
pay as a Regular Air Corps officer at one
of the great air bases like March Field
in southern California, one of the na-
tion's most important ** Wings.'

The expansion of the nation’s air-

'y
Ce




fighting forees and the addi-
tion of many new planes of
various types create the de- Does YOUR Flight

mand for voung men to fill _
positions as officer pilots for Plan Fit The

the new equipment. This sud- W[ AT HER .
den call for prospective Army '
Air Corps pilots is one of the - : You
most unusual ever made by | lug ; , YA
the Army which, in addition || ol 4 Fncounler
to throwing open the doors of =

the serviee, has gone a step
further by ecreating special
flying boards which will visit
every college in Amerieca
which has an R.O.T.C. unit in
the search for desirable yvoung
men to be trained as pilots for
the Army Air Corps.

Map photo courtesy 1. 8
Army Air Corps

CONSULTING weather
charts at March Field,
above, befora donning
parachutes for a flight,
right. Map shows area
comprising "'First Wing,"
except Alaska,




FLIGHT commander receiving mechanic's re-
port before taking off with a bomber. Below,
flying personnel must keep in first-class con-

dition, mentally and physically.

4

’

America, within the next few months, will
have one of the greatest air forees in the world.
The amazing ‘‘Flying Fortresses'’ pictured here
are soon to be dwarfed by even larger *‘ Forts of
the Air.”” The Air Corps plainly states that fly-
ing these planes is a business strictly for young
men. There is no room for ‘‘old soldiers,’’ who
are being weeded out and replaced by men whose
qualifications automatically fit them to beecome a
part of a gigantie, smooth working machine.

At March Field activity is the keynote of the
air force. Physical as well as mental fitness is
necessary. If you have these qualifications and
can prove you have had two years of college, you
are eligible to apply to become an officer in Unele
Sam’s Air Corps. If you have not gone to college
but have had the equivalent of the first two years
of study in college, you may take a written ex-
amination after first having passed the physical
tests which are thorough.

An outstanding feature of the new plans for
receiving enlistments for Army Flying Cadets is
that after vou have completed vour training at




the Air Corps training center, at San Antonio,
Tex., and served with a tactical squadron, eom-
piling the coveted 1,200 hours’ flying time, you
will be eligible to obtain a rating from the Bu-
reau of Air Commerce, Department of Com-
merce, as an airline transport pilot if you do not
wish to continue as an officer in the Army Air
Corps.

The Army Air Corps is divided into three
“Wings.'"" March Field, the base of the First
Wing and one of the most important of the
three, is prepared, on a few minutes’ notice, to
protect the entire west coast of the United States,
this area extending far out over the Pacifie
ocean, The area of the First Wing also ineludes
Alaska, making this wing the largest of the corps.

The protection of all of the territory of the _
United States west of a line streteching from the e
Canadian border to Mexico and from the eastern
boundary lines of Montana, Wyoming, Colorado
and New Mexico is the responsibility of the SOME of the reasons why America feels se-
March Field base. The bombing squadrons and  cure from foreign invasion—a line of "Flying
attack groups at Mareh Field can be reinforeced  Fortresses” ready to take to the air. Below,

swimming pool at March Field.

Lower photo courtesy U, 8, Army Air Corpa



MACHINE gunner, top, left, manning high-pow-
ered rifle in cockpit of an attack plane., Above,
right, attaching dummy jumper to a parachute for
a test drop from an airplane. All parachutes are
thus tested at March Field at regular intervals.
Below, control tower at March Field where the land-
ing and takeoff of planes is directed with the aid
of two-way radio.

by the bombers, attack and
pursuit units of Hamilton
Field at San Rafael, near San
Franecisco, in an emergency,
and also by units to be estab-
lished at Seattle.

The amazing thing about
the Air Corps is the speed
with which it can swing into
action, covering thousands of
miles of territory in a few
hours. In ease of emergenecy,
in just twelve hours the entire
air-fighting forces of the na-
tion based within the United
States could be in action all
along the west coast. The
same fighting foree could
strike on the east eoast if nec-
eSSATY.

Life in the Army Air Corps
does not consist entirely of
flying or the building and re-
huilding of equipment. There
are social as well as sportactiv-
ities. The latter are designed



to keep Unele Sam’s men of
the air, in ‘“the pink” for
admittedly the Army Air
Corps personnel must con-
s15t of men who more
nearly approach mental
and physical perfeetion
than any other branch of
the serviee. At March
Field a gyvmnasium, bowl-
ing alleys, hand-ball courts
and swimming pools offer
healthy recreation.

Unlike other branches of
the serviee, there is little
pomp at March Field. The
usual army formalities,
such as reviews, seldom are
held. However, squadron
inspections and some of the
other routine ‘‘chores’’ of
army life are in vogue at
this famous air base.

Some of the most famous
of all Air Corps groups
have their base at March
Field. Records of long

§
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Army plane after a flight. Right,

preparing an attack plane for a
smoke screen flight.




standing, contributing to the high efficiency of
the ecorps, have been made by the squadrons
based there and, as a strategical loeation of
the air foree, March Field ranks high in im-
portance as a national defense headquarters
of the nation and the west coast in particular.

According to reeently announced plans,
Amerieca is now establishing and in the future
will maintain the largest and most efficient and
modern air foree in the world. In this pro-
gram, March Field is likely to play an im-
portant part.

DuMMY bombs being loaded aboard a
"Flying Fortress” at March Field. Right,
bowling helps keep the men in #rim.
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Fast Train’s Wheels Cooled y Spray

To prevent overheating caused by pro-
longed application of brakes, the Southern
Pacific company has installed a wheel-
cooling device on its fast trains. It consists
of an outlet from a water tank, operated
by an air-controlled valve with longitudi-
nal pipes and lateral branches at each
wheel, terminating in spraying nozzles.
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\FLEX|BLE CONMECTION
BETWEEN CAR BODY AND
TRUCK

Top, one of the latest streamliners.
cool,

When the engineer applies the brakes, he
also opens the control valves of the sys-

tem, causing a sufficient amount of water

to low on the wheels to counteract the
heating effects of the brake shoes. The
system also works automatically by pneu-
matic or electrical means. The main con-
trol valve operates electrically from ther-
mostats applied to the brake shoes when
wheels have become heated to a predeter-
mined temperature, or by air pressure
each time air is applied ‘tn the brake cyl-

K

Bottom, sketch of wheel spraying system designed to heep brakes
Note nozzles located to play stream of water directly on wheels

inders. An electric relay allows for air
from the brake system to blow water out
of the pipes following each application to
prevent water freezing in the pipes in cold
weather. Use of the wheel-cooling system
has resulted in a considerable saving in
use of brake shoes. Another device to pre-
vent operating delays consists of an ar-
rangement by which roller-bearing boxes
are equipped with odor bombs which dis-
charge an obnoxious odor to warn trainmen
when journal bearings run excessively hot.

From a Sheet of Brass to a Finished Electric Lamp Base

Steps in the mahking of electric lamp base

From brass sheet to finished electric-

1 Y J

lamp base there are a number of interest ":‘:\

ing steps taken in the Westinghouse plant. =
First, round disks are cuf from the sheet—

and formed into a cup. Then the cup is
drawn, pierced, formed, trimmed and
threaded before being assembled to the '
center contact eyelet with glass insulation
to form the completed base. A photogra-
pher recently followed the metal sheet
through the various steps, finally snapping
a picture of the finished lamp.

{[Send return postage to our Bureau of In-
formation to learn the name of the maker
of any device described in this magazine.
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| ]:(;iid?spezikers Speed Dispatch of Fire Squads

% CENTRAL
FIRE ALARM
L OFFICE

pat l'ﬁf' ‘ 4 If"‘:

Seconds count in fighting fires, and loudspeakers are cutting twelve to twenty seconds from response
time of @ﬁlrc ;g‘und‘l. Still alarm reaching central office, top, is dispatched to speaker in every station
k



/655, Iwnovlmian Ctaes - (/

SPEED RACES

AMATEUR DRIVERS

GETTING more power and

speed out of their cars is the
hobby of thousands of young driv-
ers. In every neighborhood they
are trying to make their cars go
faster by changing the valve tim-
ing or installing racing pistons and
“high heads.” Then they wonder
how they can safely try out their
“hopped up"” cars.

In southern California 500
young men have an answer. In-
stead of chancing death on the
highways, they hold regular rac-
ing meets. Each owner drives his
car wide open and finds out just
how fast he can go. One of their
race days is a sort of junior In-
dianapolis meet,

The drivers have their own con-
test board, starters and judges.
They use electrie timing to clock
their cars and a portable tele-
phone system for starting and
keeping the course clear, Scores

Midget racers, top, fighting for lead as they come out of a
turn. Boftom, powder puffs on backs of driver's gloves
are used to wipe goggles clean during a dusty road race
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of their cars have exceeded 100 miles per
hour and half a dozen or so have qualified
at close to 120 miles per hour. Yet care-
fully planned safety rules make the races
safer than ordinary highway driving.

This type of amateur racing started last
winter when two dozen neighborhood
speed clubs organized the Southern Cali-
fornia-Timing Association. They incorpo-
rated as a non-profit organization and
picked Muroe Dry Lake as the race site.
This lake bed, on the desert 100 miles from
'Los Angeles, is fifteen miles long and as

flat as a table top. Four races are planned

Coupe at top has lost wheel during stock-car race. Bottom,
cockpit of modified roadster. Note thin steering wheel

each summer, In the first meet
this summer 226 cars took part.
So many were present that it was
necessary to start the qualifying
dashes at four o'clock in the morn-
ing to complete the program be-
fore the midday heat set in. More
than 10,000 people got up early
and made a trip to watch the
trials. No admission was charged.

No closed course races are held
because straightaway speed
dashes, with no corners, are safer.
The course is seventy-five feet
wide and about three and one-half
miles long, marked along each
side with red flags at thirty-foot
intervals. The finish line is one
and three-fourths miles from the
starting pit, the last quarter-mile
being the “time trap” over which
speeds are electrically obtained.
In making a time trial, a driver
uses the first mile and one-half to
get up to full speed before he hits the trap.
After he has driven through it he has
about two miles in which to slow down
before turning off the course. The home-
made electric timer is accurate to within
one ten-thousandth of a second in twen-
ty-four hours.

Safety rules prohibit a car from partici-
pating until it has been checked by the
technical committee. Tires must be good,
the steering assembly must work easily
and without play, the exhaust pipe must
be attached firmly and body and hood must
be fastened securely. Only one man is al-



_ er. No driver can use more

- ferent racing clubs as prizes, and

,"

lowed in each car. No driver is
allowed to follow closely in an-
other's air wake.

Almost the only motor restric-
tion is that it must be American-
made. Special high-compression
heads, overhead valves and extra
racing gear are permitted. An
owner can do almost anything he
likes to get more speed. Model A
and B Fords, V-8s, and Chevrolets
are the most popular engines and
four-cylinder engines win nearly
all races. Cars are raced as stock
roadsters, as modified roadsters
on which changes to convert them
into racing cars have been made,
and as coupes and sedans. The
two latter classes compete togeth-

than $100 worth of borrowed
equipment on his car, Silver
cups are awarded by the dif-

seryvice shops put up equipment
prizes.

Each driver is allowed two qual-
ifying time trials, his average de-
termining the class in which he
will race. There are five racing
classes, from eighty to ninety
miles per hour, from ninety to 100,
and up to the fifth class in which are cars

- qualifying at 120 miles per hour or more.

An entrant who oversteps his class divi-
sion by more than one mile per hour is
{Continued to page 125A)

| e e
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Driver at top is tightening water hose on his
“flat-head" high-compression engine. Center,
modified readster with special racing engine.
Bottem, touring car, dilapidated in appear-
ance, but equipped with a racing engine
which gives it a speed of 100 miles an hour
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Is Timed by Electric Eye

Y\ Professional boxer's fist travels pu.:l phntacflh at
forty miles an hour; amateur’s best was twenty

How fast does a boxer’s fist travel? No
one—unless it was the fellow who tried to
dodge the punch—knew until a photoelec-
tric measuring device was put to the test
recently. A heavyweight boxer shot his

_ oright arm under the dual “electric eye”
'rgcuntruls at the rate of forty and two-
' tenths miles an hour; spectators at the
3) ringside tried their punches, too, but could
do no better than thirteen to twenty miles
‘_:: an hour. The speed is computed by an
' electric meter which calibrates the time
y required in intercepting two light beams
: about a foot apart.
)

e, ———
. How Near Is the Nearest Star?

N\ The Answer Is in Tons

How far is it to the nearest star? Meas-
. ured in miles, the figure would trail such
a long string of ciphers as to be meaning-
. Measured in tons, the answer is star-
tling. If a spider should spin a thread
around the earth, that thread, rolled into
little ball, would weigh about a pound.
But a spider’s thread spun across space to
Alpha Centauri, the nearest star, would

_ 500,000 tons! That neighbor star can be
i seen only in regions near the equator. In

uE(HH.I(s Q

weigh not fifty nor 10,000 pounds—but °

T

L]
By

t e northerly latitudes the nearest star, J

1r1us. is twice as far away and a million

tons of spider thread would be needed to ‘

cross the gap between it and the earth.

e

- Street Flusher Does Extra Dutv
Fighting Farm Fires %

-

doubles as a fire truck, carrying water

hose and pumping equipment. With a

tank, varying up to 3,000 gallons capacity,

kept always full of water, the truck is_ *

ready to speed to a farm fire and thmw.._g

water immediately. The flusher pump can

4+ 692-
Automatic Reel on Rug Cleaner
Winds Up Electric Cord
No need to tangle and trip on the excess,

loops of your vacuum-cleaner cord. An a

tomatic takeup reel just introduced pays

out just enough cord to reach from the

wall socket to the site of operations; reels

it in at the touch of a finger loop and keep

it stored in a metal container that is an

integral and decorative part of the va

uum-cleaner handle. It works on a prin-

ciple much like that of the measuring-tape

reel. The exact length of cord needed i
always payed out aufomatically.

*‘g{dﬂﬂaz%ﬁ:‘
855 %

To help protect farms from fire, a street
flusher truck built for rural communitie

be used to discharge water or to pump 1b )
from cistern or creek. .

= -h-—'--""-"

[

L, S
Lo
| Ny

Reel in circular housing on shaft of cleaner pulls in
the cord at touch of n/;_-lr-l'up control

yy : sedl T
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Big Bombers Are Loaded in Practice for War

How the giant bomber
would be loaded with ex-
plosives in time of war is
shown in a group of pic-
tures snapped recently in
France during aerial ma-
neuvers at Rheims. The
various steps,include
hauling the explddives on
small carts to the big
bombing planes. Next
comes attachment of the

omb to the underside of
the ship, then an aide ad-
justs the fuses to permit
detonation and finally the
loaded planes are drawn
up ready for flight, with
the deadly “eggs” in place
or unloading on their ob-
jective. In a test flight,
French air force pilots
troyed an artificial vil-
age with bombs.

adio Clock Is Kept
on Time by Signals
Varying a Beam

‘8 Its time set and cor-
rected by signals sent out
from a master clock at the

h"‘\brnadcasting station, a

: radio clock. that can be

1" J installed as p#rt-of an or-
dinary radio receiver has

u just been patented. It
tells time to the nearest

five minutes, but can be
modified to show correct
.h__jgjme to the nearest sec-
ond. Without interfering
with the regular broad-
cast program, the clock is
set by low-frequency
modulations below the

8 audible range. The sig-

(¥nals cause reeds to vi-
brate, and the reeds in-
errupt or let pass a light
eam directed toward a
creen. The position of the
eam indicates the time,

J e o a -

214

Series of photos showing how big bombing plane is loaded. Tn;:_
rolling bombs to ship. Center, attaching a bomb. Bottom, set-
ting detonating device on the explosiv

=n 3 2 -
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and has high resistance to pressure. An-
other method of fabricating sulphur pipe
is to pour the mixture of molten sulphur
and aggregate into a rotating mold, a tech-
nigue similar to that used in making cen-
trifugally ecast-iron pipe.

T

Vacuum Lifter for Sheet Metal

anger to the 4 — :

L{n
workman's hands
in lifting and feed-
ing sheet metal
during stamping
and die press op-
erations is elimi-
nated by the use
of a vacuum lifter. The vacuum cup grips

4, 2 4.

> S
Aerial Car Lifts Passengers
To Mountain Summit

iy i ' the metal firmly and is released by press-
" ing a lever with the thumb.
' | fﬂ“ E i?'-l > >
| V] icycle Carrier on Car Bumper “-
; | Fer LF TR - .
A/ L5 bt il il = Installed in a Few Seconds %
T AW iIN > | A~ ) . 2 - .
' g P Convenient f::r},blc:.rchsts in getting a" g
Twenty-seven passenger cable car sfnll'l‘s up Cannon f

tart from the citywon pedaling expedi-,
ions, a “bike” carrier can be attached to- .

Twin tramcars are gliding up and duwn%""the rear bumper of an automobile in fif- -
the slope of Cannon mountain in New §teen seconds. It carries one or two bicy-
Hampshire, taking passengers to and from les safely. Garages, too, use this carrier
the 5,410-foot summit. First of its kind i in picking up and delivering automobiles ¢ -

mountain, N. H. It’s an eight-minute trip to summit

America, this aerial cableway in the White
mountains was opened in June and will b
used by tourists in year-around service,

o customers, since it provides the driver =

an inexpensive way to ride back. Felt pad-
ded screw grips hold the carrier to the

TR i
L‘ro — I bumped, and no tools are needgd.

a e | ] ey ' \

v Steel Pipe Lined with Sulphur “i LN ANLR

E > Used to Carry Acids .

) = Sulphur lining for steel pipe has made
—— it possible to carry acids and salt brine _
l hrough the same pipe for several years-
without corrosion. Ordinary steel pipes ¥
have been known to fail in four months 3
» ~>— from the corrosive action of these liquids.a)
- One method of coating steel pipe is to cov-
| er the interior of the pipe with a bitumi- "~
©~%hous material, then center a steam-heated
 Lmcore inside the pipe and pour into the an- ¢
b nular space a mixture of molten sulphur - J
~ " and aggregate. After this mixture solidi- ™
fies the eore is removed, leaving a pipe
3 with,a shomogeneous lining of sulphur,

Such a pipe is unaffected by moisture,

temperature change or, corrosive liquid,
1. thi In i s 1

Garage man delivering aute fastens bicycle on rear
bumper and then pedals back to his garage .

. &
*
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“Sticky”

Large transport
of the future ma

dicated in experi
being conducted
National Advisory Com-
mittee for Aeronauticd,
California Instituje of
Technology. Air takes on
some properties of a lig-
uid when a body moves
th mugh}tt at hlgh speeds,
i A ne

it has been found, and its viscosity is such
that some of it tends to stick to the surface
of the moving body. On an airplane the
size of the Douglas “DC-4,"” this boundary
layer of “sticky” air is more than an inch
thick twelve feet back from the leading
edge of the wing and increases to as much
as three inches thick at the trailing edge.

i ™= T . rf'ﬂ___.:f

345

Several views of sei-
entists at work, study-
ing “sticky" air with
aid of models. Top,
model plane suspend-
ed in laboratory test
tunnel. Circle, work-
ing on fuselage. Bot-
tem, applying plastic
to uing

The stagnant layer of air leads to stalling

_“ .

of the wing at high angles of attack, One ™

way of speeding up the movement of the

boundary layer across the chord of the
wing is to apply suction to open slots in the |

wing surface. In experiments in the Cali-_
fornia Institute of Technology wind tunnel,’
a hollow airplane is used and a line of openy
slots on the upper surface of the wing is

connected to a motor-driven suction fan,_
inside the model. The suction required for

best results would be three to five per cent

of the total engine power in a full-scale

plane. The effect of the slots is practically

to double the lift of the wing. That means

that higher wing loadings may be applied,

permitting use of much smaller wings than

are needed without the slots. Smaller

wings provide less weight and less drag,

permitting higher speeds.

w
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The author and his Kellett autogiro. Top, scene on roof of Chicago post
office just after Miller had landed autogire there

By John H. Miller

Chiel Test Pilot, Kellett Autogiro Corp.

IN 1934, I thought I was buying my last
automobile. The old bus now is much
the worse for wear but I still hﬂpE my
next car will be a roadab
With it lies the future of transportation
for the motorist who wants to fly and the
flier who must motor when his trip is short
or the weather is bad. It puts three whirl-
ing wings on the automobile and forges
new measures of protection and conven-

" - ience for the aviator. Get
this picture:
From my suburban
home, I duck out to my
one-car garage, where
the giro waits, its three
rotor blades folded back
over its tail. Slipping the
| road gear into reverse, I

back out and drive off in
} the city-bound stream of

traffic. A half mile and I
come to an open lot, turn
in over the curb and stop
to break out the rotor
blades. It's simpler than
putting up the one-man
top on a convertible
roadster.

I rev up the rotor sys-
tem, having switched over
from the traffic gears to
the flying gear, and a mo-
ment later I am flying at
100 miles an hour, high
above the crawling stream of traffie. I can
go faster or slower but I know that in less
than ten minutes I shall be dropping into
a city parking lot beside my office, twelve
miles distant. I can land, fold back the
blades and become a motorist if upstairs
weather gets bad. I can use the city streets
if I have errands there, Family week-end
trips can be projected hundreds of miles
beyond auto range. I have an automobile
and an airplane, all in one.

This is no dream. Such a machine has
been built, driven and flown. You can or-
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der one today if you are willing to
pay the price. But the price as yet
is high and the engineers have not
completed the studies which will
make the roadable autogiro the
nearly perfect transportation ma-
chine it is sure to be some day. As
yet, it cannot carry the load or
afford the comfort I have been
taught to expect in my car. The

price will not come down appre-  Artist's conception of landing platform atop city building as

i ; visualized by Miller to speed up handling of mail. Below, Miller
c:ab]y until hundreds of Il_’lDdEls delivering bags of mail to Chicago postmaster after landing his
can be sold. And so, I still am autogiro on roof of the post office

r_1 » - &
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Brake drum

Radial thresi bearing "
WY Brake s

Lowrer case
Mator crank case

AT e Roller bearing
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clutch

Ring wear

Top photo (© Underwood and Underwood

Autegiro, top, landing on capitol plaza, Washington, D. C. Center, details

of rotor starter of Kellett autogiro. Bottom, autogiro with roters locked
back, showing small space occupied by machine

waiting for the production fellows to turn
out a giro which will compete favorably
with my 1934 car.

The autogiro is an aircraft without
wings. It is supported in flight by its whirl-
ing vanes, a set of overhead blades which
operate like three individual gliders. In

descending flight, each
blade becomes identical
with a glider flying down-
ward in a spiral. Togeth-
er, the three follow each
other in a tight spiral or
helix. If three gliders
were to execute this ma-
neuver, they would bank
more and more steeply as
the spiral became tighter,
But if the three gliders
are joined at a hub, much
of this bank is eliminated
by the balancing of their
opposing forces.

That is exactly what
happens in the flight of
an autogiro. The gliders
or blades are joined on a

-

ball-bearing hub so they
neutralize to a degree and provide lifting
energy. In forward flight under power, the
gliders still have a tendency to spiral
downward but this is checked by the for-
ward propeller which pulls the ship and
rotor horizontally. Likewise, as the ad-
vancing blade rises, the retreating blades
drop, so that though the same spiral exists,
the glider skids around its forward turn
and slips as it crosses the
tail of the ship.

The weight of the giro
or propeller thrust pro-
vides the only energy to
revolve the rotor once the
ship is in the air, The
motor has nothing to do
with it and neither has
the slip stream. Most of
the maneuvering is done
by tilting the rotor hub so
the direction of the blades
points the nose of the ship
upward, downward or in
a lateral direction. The
ship follows its nose. We
have effective control at
any speed that will keep
the ship off the ground for we do not need
a rush of air over any control surface to
operate. The rotor turns automatically
when the ship is flying and as long as it
turns the ship can be piloted normally.

An autogiro can land in a tennis court,
and can take off in the length of a football
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field, no matter how bad conditions are. It
can fly at zero or 125 miles per hour. It
can climb 1,200 feet per minute and go well
above 15,000 feet. It performs as well at
thirty to fifty miles per hour as at 100 and,
in a wind of twenty miles per hour, it can
stop, hover, and gently move off sidewise,
if that is desired.

American-built giros need a stiff breeze
to leap into the air with a forward run of
only ten or fifteen feet but the British
makers have built—though perhaps not
wholly perfected—the direct jump-off giro
which goes into the air from scratch, pull-
ing itself from the ground by its rotor en-

ergy. The Pitcairn Autogiro company
hopes to have such a ship, possessing road-
able characteristics, on demonstration here
later this year.

The autogiro differs from its cousin, the
helicopter, as much as it does from the air-
plane. The helicopter has no propeller but
actually flies itself through the forward
pull of its rotor system. That means the
power at all times passes directly into the
rotor, turning it mechanieally. In the au-
togiro, the rotor blades turn automatically.

Today, there are about thirty-six pri-
vately owned and licensed autogiros in the
United States. In addition, there are seven

Shear pin
Lenghudinal conreal
puth pull wbe _

Longitosdinal
contrgl bellcrank

Longitudinal contral

Rptoes vaning push pull tube

drive shaf

-] [t
18 H P
RADIAL EMGINE

7% FEET -
Ird LENETH [

e S

Top, loading mail at Chicage airport, preparatory to trip to roof of post office. Below, view of
Kellett autogire, showing dimensions, and detail of rotor head
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LANDING ATTITUDE OF AUTOGI
IN WINDS OF ABOUT 10 MPH_~~

LANDING ATTITUDE OF AUTOGIRO
IN WINDS OF I5MPH. OR OVER

FORCES ACTING ON
AUTOGIRO IN FLIGHT
AT LOW SPEED OR
HOVERING INTO WIND

ROTOR
THRUST

| DESCENT.

o PROP
THRUST

1 AUTOGIRD IN VERTICAL
POWER

T

Autogiro landing on Italian cruis- _

er. Left, landing attitud® 6l auto-

gire under various conditions,

and forces acting on craft in Aight
and in vertical descent

MECHANICS

Kellett giros being flown
by the army. The seven
army giros and one of the
private, licensed ships,
are of the wingless, di-
rect-control type. These
differ from the obsolete
kind in tRat the wings
have been eliminated to
give control independent
of the airplane limitations
which the short, stubby
wings introduced. The
last of the winged type
was built in 1932, Many
of them, however, are
doing good jobs, erop-
dusting, scouting for plant
and tree pests, serving as
sport planes and for ban-
ner-towing and short-hop
taxi assignments.

The giros produced

during the next year will
enlist in the army for observation, communication, map-
ping and similar uses where their slow flight and free-
dom to land and take off become invaluable.

Inauguration of feeder mail services by autogiro may
begin within a few months, for recent experimental
flights have proved them practical. Congress has passed
a law deputizing the postmaster general to begin such
tests. The giros will be used to bring the mail from out-
lying towns to airports on the main air-mail routes or
to fly the mail to and from central city post offices and
distant airdromes.

I have been flying autogiros for seven years, During
this period I also operated conventional planes, so I
know what each type of aireraft can do and where each
out-performs the other, Six years ago I was looping
the old wing-type giros at air meets. I flew the first
autogiro from coast to coast and I owned a giro and used
it to make my living for several years. Therefore, I
know the shortcomings of those early cranky, unpre-
dictable ships.

But those old “babies” could fly like no other aireraft
before them. One time, I was towing a banner in north-
ern New Jersey when my engine cut out. Below me
was a woods bristling with trees, and a cemetery full of
tombstones. I chose the graveyard and squeezed that
little erate into a space about 100 feet square. The giro's
prop nestled against a mausoleum, its tail gently rubbed
a granite cross. That's as near as I want to come to a
cemetery while flying. And it’s a certainty I would have
landed there for keeps if I had been flying anything
but a giro.

When the wings were dropped, the engineers gave us
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a machine which will come down
slower than a parachute, even
with all power cut off. With one
of the new ships, I might have
made a safe landing on top of the
mausoleum.

Learning to fly such a giro is no
more difficylt, and may be easier,
than learning to fly an airplane.
It is a different proposition en-
tirely. Being a good airplane pilot
may help or hinder a new man’s
giro skill—but airplane experience
is quite unnecessary. There is this
to say for the giro: If you get in
trouble you can slow down or let
the ship land itself. You will
probably walk away unscratched
even if your ship “dents a fender.”

In 1935, two direct-control au-
togiros were landed on the roof of
the Philadelphia post office. This
year, I did the same thing with a
Kellett giro, sitting it down on the
roof of the Chicago post office with
an air-mail shipment from the
Chicago airport. The trip beat
truck time by forty minutes. A
few days later, the KD-1 giro and

{Continued to page 134&} ¢
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chimg Wooden Water Whael
Is Latest Seaside Sport Thrill

“.".'#

e

There's plenty of leg work in mqneuuenn#}hrs 3qu1rrt1’ cage”

' . on the water. It is built of light metal and wood

Sea-going squirllﬁtﬁgqg'ﬁ?g%faﬂucing a new
water sport in Germany, They are huge water
wheels of wood and light metal. The wheel is big
enough to accommodate one to four persons who

maneuver it by running on treads inside. Steering
and keeping it rolling demands nimble feet. ...

.f
“P1geon -Toed" Motorcycle Tests English Road Surface

Notice the angle at which the “outrigger”
Its gkidding ¢ 1 d test high f
.:-: idding e?denr.'_y Iﬂl used _fo test highway :uﬁul .

—

Highway surfaces in England
are being tested with Specially
built three-wheel motorcycles
whose sidecar wheel “toes in" at
an angle of eighteen degrees.
Safety engineers are trying out
new road materials and examin-
ing highway topping where acci-
dents occur in an effort to reduce
the number of highway fatalities
and injuries. The third wheel of
the test motoreycle is set at such

and partly skids, while its behav-
ior is recorded on a graph carried
in the sidecar.

@[ Names and addresses of manu-
facturers and dealers in articles
described in this magazine will be
furnished by our Bureau of Infor-

“oheel is attached.  Mation upon request a-::-::c:mpamed

an angle that it partly revolves ~

. b}’ sta.rt}ped Envelope ol By

vl
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Quakes Applied to Music
Bring Back[ess Violin

1

Without sounding ‘boards, this Giolin produces music
by means of erystal in container under strings

Earthquakes and violins ate; after all,
distant relatives. So the violin can thank
a seismologist for its latest style, a back-
less, faceless model that issues its beauti-
ful tones through a loudspeaker. Dr. Hugo
Benigff of California Institute of Technol-
ogy starte is violin experiments with
the—premise that music and earthquakes
are 'both vibrations. He produced a “seis-
mographic fiddle,” similar in outline to the
conventional violin but lacking the wood-
en soundbox; instead it has a small alumi-
num container beneath the strings. Inside
it is a erystal, which the strings cause to
vibrate and generate a small electrie cur-
rent. This weak current travels by a
small wire to amplifiers. In the new violin,
which is said to have finer tone than the
old, the bow plays the part of the vibrating
earth crust and the strings represent the
pendylum of the earthquake recorder.

U. S. Spends More for Radios
Than All Exports to Japan

Japan bought nearly $300,000,000 worth.

of goods from the United States in 1937,

yet Americans spent more than $400,000,~

000 on radios for their homes and auto-

mobiles! That is just one item on the
$1,500,000,000 bill American housewives

&husbandﬁj frst ear for electrical

POPULAR MECHANICS

appliances. We sold $43,000,000 worth of
merchandise to Russia, but we spent that
much for electric flashlights and eleetric
razors. China ordered goods worth $50,-
000,000 from us, and we put that amount
into electric ranges. The American house-
wife's expenditure for vacuum cleaners in
1937 equaled the $77,000,000 bill we sent
Italy for our exports. Our purchases of
electric laundry equipment at home com=
pared with our $124,000,000 exports to
Germany. Our exports of all kinds of
merchandise to the British Isles were val-
ued at $535,000,000, and we spent that
amount for electric kitchen equipment.
The French people took $164,000,000 worth
of our goods; we paid that much for elec-
tricity to run our electric refrigerators.
Our total export trade for 1937 reached
$3,000,000,000 — only twice the amount
America spent in America for electrical
merchandlﬁ alone!

Pu:ture Guideposts at the Zoo
Point Way If You Can’t Read

Even if you can't read, you have no
trouble finding your way around at Chi=-
cago’s Brookfield zoo. Pictorial signs point
the direction to the various animal houses,
the nearest streetear stop, and so on. The
signs are topped by caricatures carved in
wood, stained brown. The restaurant is
indicated by the figure of a chubby chef
toting a tray with a cup of coffee and a
“hot dog” on a bun. Figures of giraffes,
monkeys, elephants, gorillas, lions and
other animals point the way to their dens.

|

Carved wooden caricatures in Broo Id o show
the way to various attractions and concessions

S~ i e ' .
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There's nothing fancy, nor streamline, about this Nerthern Pacific locomotive, but its four pairs of sev-
enty-seven-inch driving wheels can haul twenty and more passenger cars over the Rockies at high speed

There is ample power packed into the
new locomotive giants that are hauling
passenger trains over the Rocky Mountain
grades on the North ine this
summer. No streamline armor nor fancy
skirts decorate these monsters of the rails;
theirs is the conventional pattern of the
old iron horse, with built-in strength and
speed to meet 1938 standards. In a test
run, one of the new fleet hauled 100 box-
cars without effort and ran smoothly at
seventy-five miles an hour. It is expected

(23,

Phonograph Needle Tests Paint for Thlckness

Whether the proper thickness of paint
has been applied to the automobile is de-
termined by means Jf an instrument of
which a phonograph needle is an impor-
tant part. The needle is attached to a mi-
crometer and hooked into a sensitive elec-
trical circuit. First adjusted flush with the
painted metal surface, the needle is then
depressed by degrees of 1,/10,000 of an inch.
The moment the needle touches the sheet
metal, it completes the electrical circuit
and a light flashes on inside a portable
cabinet. Proper contact is made by rock-
ing the instrument back and forth. Its de-
sign permits tests on curved as well as flat
surfaces. It is used by Cadillac-LaSalle
engineers.

Q(One whale will yield about as much
meailas 100 cattle. ! /
& R =

to haul twenty to twenty-five-car passen-
ger trains in regular service. The engine
is 111 feet long, nearly seventeen feet tall
and weighs, with tender, above 438 tons.
The four pairs of driving wheels are sev-
enty-seven inches high and are capable of
a 70,000-pound tractive effort. A feature
of the design is the one-piece bed: the
huge steel casting weighs thirty-eight tons
and includes frame, air reservoirs, back
cylinder heads and other parts. The throi-
tle is operated by compressed air.

Demonstrating how the paint-testing :‘nstrumu?"s :
- &

~n  onplied tg metal surfaces g~

SO
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Showing how the pilot uses white parachute Aares in his search for suit-
"1. able spot to land when an emergency forces down his plane

i,

|
:ké FIREWDRKS play a major role in safety
wherever man travels, on the land, on
~» . = the sea and in the air.
~ The “red fire” which is carried in pa-
rades and burned on festive occasions, has
a far more serious purpose. Coast guards-
men use it to warn ships that come too
‘close to shore; ships burn it to guide lone
fishermen lost in small boats off the Grand
Banks; brakemen set it off to protect their

-
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FIIWORKS

trains from rear-end col-
lisions, and drivers find it
useful when their trucks
stall on dark roads.

Crowds are fascinated
by the “bombs bursting
in air,” but this type of
fireworks alse is em-
ployed by ships in dis-
tress, by airplane pilots
making forced landings
in the dark, by polar ex-
plorers to ascertain wind
directions and by the
army and navy in maneu-
vers, The bombs can be
fired from a submerged
submarine to send a sig-
nal from the depths of the
sea into the air,

Red fire, burning on
railroad tracks, is a famil-
iar sight to all who travel.
Known as railway fusees
and carried by every
train, this type of signal
has a spike in one end so
that it may be stuck in the
roadbed. So built that the
top may ‘be semoved and
used for a scratching sur-
face to ignite the fusee, a
brakeman can light one
without matches. Fusees
must burn not less than
five minutes nor more
than six and one-half
minutes, and they must
be capable of burning un-
der water, When a train
stops for any purpose, the
flagman or brakeman must go to the rear
to protect the train. If it is an unusual stop
not on the schedule, when the engineer
blows the whistle for the rear flagman to
come in before resuming the trip, the flag-
man must light a fusee and place it on the
track. This fusee gives the train at least
five minutes protection since no train fol-
lowing is permitted to pass the signal.
Dynamite caps also are put on the tracks

- F T, T




that SAVE LIVES

to explode and warn an
engineer following. Some
railroads use not only red,
but also yellow and green
fusees, but in all are
warnings, lasting for at
least five minutes, that
there is a train ahead.
On single-track railroads,
when there is an unex-
pected stop for any rea-
son, the brakeman must go
ahead of the train, while
the flagman protects the
rear with fusees.

The great volume of
truck traffic on inter-
state highways is a haz-
ard when one of these
vehicles stops or stalls on
a road. All trucks now
must carry at least three
fusees, or “red fires,” of
fifteen -minute burning
duration, to be set off
when a night stop is nec-

.

e

-
L

Top, flare fired from pistol in lifeboat guides rescuers. Bottom, fusee
warns streamliner’s engineer that another train is not far ahead. The red
""-l" burns for five minul‘ud and n{l trains s:.‘o& when one is sighted

e G - r |

essary. Wire tripods and
other devices have been
worked out to support
highway fusees where
hard conerete makes it
impossible to use a spike.

At sea fireworks reach
their greatest use as dis-
tress and safety signals.
Despite the progress of
radio communication at
sea, there are still many
vessels not so equipped,
vessels of the smaller
types, especially fishing
boats, In time of ship-
wreck, there is always
the task of finding the
lifeboats carrying sur-
vivors. With huge waves
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The United States Bureau of Navigation
requires a pistol and twelve red parachute
flares to be carried in one out of every
three lifeboats on transoceanic or coast-
wise vessels. Red parachute flares are vis-
ible for a distance of twenty-five miles in
each direction at sea, at a height of 250
feet. This covers an area of almost 2,000
square miles, and the flare, for its half-
minute of burning, is equivalent to a light-
house 250 feet high.

For emergency work, such as man over-
board, or entering an unknown harbor at
night, white flares of the parachute type
with a candlepower of 50,000 are available.
The hand flare has only a visibility of five
miles. Colors of the parachute flares can
be so arranged that, by attaching various
colored bombs by asbestos cords and con-
necting them by fuses, they burn in se-

= £
(i )

Left, submarine fires Aare which shoots out

of the water and inte the air. Right, signal-

ing pistol with various types of flares, signal
light bombsz and fusee

quences, producing signals of differ-
ent colors.

The distinctive flare of the United
States Coast Guard is white-red-
tossing a small boat about in a storm, it is\, white. These flares burn forty per cent
often difficult for the lookout on a rescu white, twenty per cent red and forty per
ship to see the boat unless a signal light™ cent white, identifying coast guard vessels -

is used. through the sequence of colors. The white
- The hand Red Fire, similar to the rail- ™ light furnishes illumination to see the boat,
way fusee, is still used, but it has been while the red is a signal.
obvious for a long time that something else Marine stick rockets, much like the
was needed to give a wider range of visi-%) rockets used at Fourth of July celebra-
bility. So a cartridge was made for thel\ tions, for use on small fishing boats, attain
Very light pistol which would send up heights of 800 to 1,000 feet, before explod-
" shell three to four hundred feet, at which{™ ing in a shower of red stars. They are dis-
point the shell would burst into a red flam

tinetly a dis ignal. Among the ma-
rine si are water lights attached tog
held the burning signal suspended in the life gs, which are so made that they

of 30,000 candlepower. A silk parachute
air for at least thirty seconds. ujomatic ignit@ and burn with an in-
AP ptiegly iy mad e with 4
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‘tense white light for as much as forty-five
minutes while floating on the water. They
- are small cans filled with carbide. At one
end is a hole to permit water to enter the
carbide chamber, covered with a cap, and
at the other end, where the resultant gas is
liberated through holes, is a piece of phos-
“phorus, also covered by a cap when the
water light is not in use. Before throwing
the life ring, the caps are torn off. The

phosphorus ignites instantly upon expo-

sure to the air and sets off the gas gener-
-~ “ated when water reaches the carbide after

5the signal is tossed overboard. This light .

gan be used to illuminate the scege for a
rescue boat hunting for a manoveérbbard.
ﬁv:atmn has called upon the fireworks
_ﬁmentlst to make a variety of flares prin-
cipally for light in makmg forced landings

t night. Here the maximum illumination

for the maximum time is required. A par-
bachute flare, giving a white light of an in-
tensity of 200,000 candlepower and burn-
s;"ig for three minutes, is on the market,
his flare descends less than 550 feet per

{Continued to page 118A)
aF -

MECHANICS " 357

—

|
&

Three uses of Aares; top, determining wind direc-
tion; center, warning ship against approaching shore
too clesely; bottom, protecting stalled truck
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Greatest of Sky Clippers Takes Her First Dip

5till mounted on its fifteen-ton cradle, which is under the surface, the seventy-four paszenger Boeing 314

Clipper “tastes" sea water for the first time.

Mightiest queen of the transoceanic sky
lanes is the Boeing 314 Clipper, seen-here
as she tooK her first “baptismal” dip in.the
Duwamish Waterway adjacent to the Se-

attle plant where the big ship was built.
The new clipper, accommodating seventy-

Twe
o8 4

Handy gauge, with sketches of how it iz used in
wood and metal working

: _*Frum
 tonite comes a new transparent wrapping
= film which is fireproof and highly resistant
< to’'water,
% clays contain large amounts of tiny parti-
- cles of colloidal size. When these particles

Men in rowboat are helping balance the big ship

four passengers, is destined for

American Airways oversea route. In the

-
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scene above, men in rowboats are steady>-_ {i.

ing the ship as it still rests on its ﬁfteen:"’*

ton cradle, just beneath the surface. Load- ’
ed, the clipper weighs forty-one tons.

'S

t

B
e-In-One 515- g(_i Aids Wood and Metal Work ﬁ

Designed to do the work of a wha]etg

drawerful of gauges, a twelve-in-one
measuring instrument is available for woo

and metal workers. It may be used in
grinding both cutting lips of a twist drill

to the same length and angle; for measur-%‘“-m
ing nails, drills, bolts, screws and otherc.
round objects; for finding the center of

circles; for checking the accuracy of a
half-round concave cut, as in core bho
making, and for innumerable other jo
The instrument is made of metal and is
sm Ennught‘{x/slip into a pocket.

L

Q_Transparent Wrapper of Clay

= 0=
A wm

IsFi %:yrnpf and Durable

derThes

fé‘}? known as ben-
acid, alkali and oils. Bentonite

are jparatt%d in a centrifuge and then con-
F 2 0 aadd @
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hen dried, become translucent films,
1th0ut any binder. Under pressure the
anslucent film turns transparent. le.:}
sult is a strong wrapping material that®

take print like paper and has an elec\\:
¢ =

ical resistance comp le {

¢ &€
Wind Charger Is ""Tértured”’
by Blower in Tests

‘3“71

apable of producing a gale of sixty mile
n hour force, a blower tests wind charg-
ers in an Iowa factory. The wind charger

is placed six feet in front of the blower for
the test. A tunnel arrangement prevents
e wind from losing its force before strik-

ing the propeller of the charger. The test
ranges from a seven and one-half mile an
hour breeze to a sixty mile an hour wind,
the results of which enable engineers to

ME HﬁN c:g /

trated they form strong jellies, uhu:h( Mﬂ
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1cycle Is Miscellany
of Secondhand Pa
) aa./

design chargers which will produce alf-horsepower motor that dgives this homemade *
smooth, steady flow of electricity from th bicynle usef tofru hing mme
generators and which will withstand vi E 1 523

bration and overspeed two to three times «

greater than that the machine is ever ex-
pected to encounter. One torture test of

Wind charger's propeller turning at full speed
in blast from tunnel blower

the charger propeller calls for turning at
maximum speed, 1,200 revolutions per
minute for hundreds of hours. Thus, the
engineers discover tendencies of metal
propellers to become brittle from vibra-
tion, of wooden propellers to splinter, and
of both to shatter from vibration and pres=
sure hefore 'prmiuctiﬂn is started on ther?,
1 =)

¥ ashmg machine, The transmissi
T

and except its thre

wheels, a motor bicy

built by a Colorado man is a miscellany o
odd parts. “The wheels represent more”
than half of its total cost of twenty dollars. |
The half-horsepower motor unc;lyaz( a 1:
came
om one automobile, the brake from an-
other, the seat from a third. A line
stove contributed the gas tank. The

dlebars were three-quarter-inch gas pipe
The * ke" travels twenty miles an hour. =

¢ |
/ Nﬁ:edle s Eye Has Slot in Top f,:
for Attaching Tag to Cloth

Tags can be attached securely to clothing
and materials by means of a special needl
just brought out.
Instead of the con-
ventional eye, it
has an eye with a
slot at the top
through which the
tag string is in-
serted. String and
needle are passed
through the gar-
ment, and in doing
so the needle disengages from the string.
Tags thus attached cannot be lost, nor re-
moved and replaced by outsiders.

b
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HE hearts of railroad men still thrill at
the sight of a big steam locomotive

pounding down the main line, but their
pet today is the pampered streamliner, the
dainty high-speed racer of the rails.

Steam goes on the siding while stainless
steel swishes across the switchpoints at 100
miles per hour. Dispatchers tilt their eye-
shades for a look and telegraphers at
mountain junctions listen for the blare of
its horn, In the terminal yards, inspectors
and machinists drop their work when a
streamliner is due and prepare to swarm
over her.

Let's swing aboard the M-2, latest of
Santa Fe's Super Chiefs, as she finishes
her 2,225-mile dash from Chicago to Los
Angeles in less than forty hours. Passen-
ger coaches are dropped at the terminal ‘
station to be shunted to the coach yard for
cleaning and servicing. Then the locomo- |
: . tive with its additional power car moves
! to the roundhouse. The engineer pulls his

st sty sl sttty it throtle 0 idling, il enough ai o ke
o desired pressure the two cars and drops a yoke over the

. P " & |
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DIESENS " ]

Part of Santa Fe streamline fleet. All are

control buttons to lock Diesel electrics except the steam engine in
the power off the wheels center. Below, engineer of streamliner sig
Then the yard crew takes naling for crossing

| over.
During the next eight-
‘ een hours the two power
units receive the same
scrupulous attention that
an air liner gets at the
end of a flight. Inspectors
go over every moving
part. Report sheets from
the crew and the expert
who rode with the great
engines from Chicago are
studied, and every inch
of the power cars, inside
and out, is washed and
cleaned until paint and
metal sparkle,

First, the power cars
are moved to the wash
rack where the dust and
grime of mountains and
desert are scrubbed




W
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away. Close behind come the inspectors,
scrutinizing everything from brake shoes
to air horn. Worn parts to be replaced are
marked with yellow chalk. Some brake
shoes will be replaced, and all of them are
replaced at the end of each round trip. All
of the cars are moved forward foot by foot
while inspectors examine every inch of the
wheels, looking for cracks or other defects.

There are two twelve-cylinder Diesels

% P! L] " F .
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in the locomotive and another pair in the
following power ecar, and part of the engine
inspection includes a look at the condition
of each piston. The “wind box” cover be-
tween each bank of eylinders is removed
and pistons are examined through open
air ports while the engines are turned by
hand. As a final check, the heads of one
bank of cylinders are removed for close
inspection at the end of each run. Oil
and air-cleaning units are removed and
cleaned. Crankcase covers are removed
for a look at the crankshafts. Covers are
taken off the traction motors, the brushes
inspected, and the motor compartments
cleaned with compressed air.

Meanwhile, new supplies are being tak-
en on. Lubricating oil flows in through a
hose, sand is poured into the sand boxes,
radiator water and boiler water are re-
plenished, and the 1,200-gallon fuel tanks
in each car are filled. It takes only enough
fuel oil to make a mark the size of a pea to
feed a cylinder at full power but the 2,400
gallons in the two cars must be replen-
ished before the trip is over. Including oil
for the steam boilers, the Super Chief av-
erages two gallons of fuel per mile while
drawing a nine-car train.

The fireman and maintainer have little
to do when the train is under way except
make routine inspections of such things as
water temperatures and oil pressures. De-
pending upon outside air temperature,
they adjust the air intake shutters that di-
rect blasts of air through the overhead
water-cooling radiators. Automatic safety

Fuel-hose connection and gauge on power unit. Right, inspecting 750-volt generafor coupled to one of
Diesels. Top, unloading Diesel piston and connecting rod for overhaul




CIRT .
alarms attract their attention if
anything goes wrong.

A pyrometer on each engine re-
cords exhaust temperatures of in-
Adividual eylinders, and if the tem-
.petature of ong rises or falls from
normal the ereiw gefd busy. Since
there are four engines in the pow-
er cars, any unit can be stopped
and repaired without stopping the
train. Often, except when going
up-grade, the engineer can't tell
by the performance that one en-
gine has been cut out.

Almost any kind of necessary
repair can be made while the train
is rolling. Replacing a faulty fuel

- il s

x - POPULAR MECHANICS

363

Hﬂnr'cwgw a streamliner. l".up.. detector of train
control pickup which receives signals from rails.
Bottom, head of Diesel cylinder

....,c"l =
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injector in a eylinder head takes about fif-
teen minutes. Even such a major break-
down as a scored piston head and cylinder
liner can be remedied by the maintainer
without stopping. If, however, he decides
to have the work done at the terminal, the
faulty cylinder is cut out and its water
ports blocked so the remaining cylinders
can be put back to work,

The locomotive contains two General
Motors 900-horsepower, “V” type, twelve-
cylinder two-cycle Diesels similar to those
used in submarines. The locomotive is
really a Diesel electric because each main

{Continued to page 128BA)
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ayhght’ ’ for Barber Shop
in Fluorescent Lamps

Showing how Auorescent lamps give soft illumi-
nation where light is needed most

Delivering nearly 100 foot-candles of il-

head, fluorescent lamps have been installed
in a barber shop. Despite the wealth of

brightness and heat are absent.
The result is lighting that permits
easy and safe seeing and comfort
for both customer and barber.
. Producing the cool, soft illumina-
tion are eighteen twenty-watt
daylight lamps, each twenty-four

* inches long, and sixteen fifteen-
watt lamps, each eighteen inches
long. With the aid of narrow re-
flector troughs, the lamps produce

an illumination almost comparable

to daylight at an efficiency ten
times that of filament-type lamps.
Within each bulb is a trace of
mercury, a small amount of argon
gas at low pressure and a coating

of fluorescent powder. A fraction

of a second after the lamp is
turned on, a feeble blue light with

POPULAR ME
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a large co invisible ultraviolet

d‘llght is generated This radiation strikes
the fluorescent coating and is re-radiated
in the visible range of the spectrum. The

\“"lamp attains brilliancy in g few seconds. &
Volcanu Harnessed for a;nwer
! and Mineral Products

“Too often volcanoes are a source of
: loath and destruction, but in peaceful
‘E moods they are sometimes exploited by
man as a source of power and valued min-
g, erals. In Italy, superheated steam of vol-
= canic origin is harnessed to turbines gen-
erating electricity, and at the same time

,::,!.*(uhnile products—borie acid, ammonia
“and carbon dioxide—are recovered and

=& ‘3 used industrially. Hot springs are of ther-

'y ¥ apeutic and commercial value, and in Ice-
! <) land the warm water is used for laundries,
X he-nu heatmg and other purposes.

. e—n

Rhmu és Given New Coat of Qil

| " '_n | to Save His Hide from Heat

~
lumination on all sides of the customer’s : ‘ :
illumination provided and the 600 -
watts consumed by the thirty-four N
lamps in the installation, both -. = et

You eould scarcely call it a beauty treat-
ment. Rather it is a redecorating the rhi-
noceros in the Louﬂ,ggg.mndé’rgees every
spring, when n the keeper brushes a new
coat of oil over the big expanse of thick
hide to prevent it from cracking during
the hot summer

: : :
--L;&— W o TR
Even a rhinoceros can suffer from chnpped" skin, but this coat
of oil will keep his hide from cracking in the hot summer
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Giant Diorama Squeezes City into é) Bloclc
 ——— w3 . '

Covering 7,000 square feel
and standing three stories
high, a remarkable dio-
rama being prepared for
the New York world’s fair
of 1839 will have the ef-
fect of squeezing Neow
York City into one city
block. At right workmen
are shown putting tegeth-
er some of the 4,000 build-
ings which will appear

Above and right, twe views of the diorama. It will be
animated to present in twelve minutes a twenty-four-
hour period of activity M—Mn&ﬁng move-
ment of subway trains, elevators in eoffice buildings,
motor traffic and roller coazters at Coney Island. Then
will come a thunderstorm, later nightfall with gradual
lighting of skyserapers. Total illumination will call for
204,000 watts of electricity
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Llfeltfests Prntect Workers
1t Grand Coulee Dam

Workers wearing safety wvests which support them
if they fall from dam into river

¥ Workers on the Grand Coulee dam proj-

r ST vy
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fourth by two and nine-sixteenths inches.
If the camera is capable of single expo-
sures, the i’tand can be used for animation.

e
Big Slide Rule Helps Student
with Mathematics Problems

Mathematical problems may be worked
faster with the aid of a giant slide rule
constructed recently. It has seven scales,
all of which are based on logarithms. The
main two, which are used for multiplica-
tion, are made by multiplying the log of
the numbers by the length of the scale,
which is thirty-six inches. This means
about 400 calculations. There also are two
half-log scales, which were made by di-
viding the original caleulations by two.
These scales can be used for finding
gquares and square roots. There are two
third-log scales that were made by divid-
ing the original caleulations by three, while

° the last scale is bage

ect in the state of Washington are protect-

ed by life vests. Occasionally a worker will
drop into the river from some point on th&

dam and the life vest supports him in the's

water until he can be rescued,

65

. Titler for Home-Movie Films 3
v |

Makes Animated Drawings

maker, a titler just introduced permits the

amateur to produce animated maps, draw-

camera stand of
cast aluminum

with an arm car-
rying two lamps,
and reflectors pro-

The copying lens,
to which the cam-
era is fastened aft-
er removing its
regular lens, i
prefocused on the
title card holder at
the base and has a depth of field of more
“~ than one inch, so that the titler can be
used to photograph insects, flowers, etc.
The holder takes title cards three and one-

|
L
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ings and cartoons. It consists of a base and|

made in one piecé;-

viding illumina-<)

tion without glare. *

#l on ithmetical
LT

3

Giant slide rule which any student would find
helpful in working his problems

progression. It is used to find logs and
anti-logs. Although the basic scales are
used in multiplication and division, the

s others also can be used for these purposes.

Q[Inquiries as to makers of articles de-
scribed in Popular Mechanies, will be an-
swered by our Bureau of Information upon
receipt of return postage.
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Parking Lot Ca#hgs In Q% Bikes at Two Cents

Parking worries of high-|
school bicyclists were solved,
to his profit, by a_ Chicag
parking lot proprietor who set
up racks in a lot opposite one
of the large high schools. He
charges only two cents for
parking space for one bicycle
all day. There are 500 to
1,000 bikes parked in his yard
every day.

o
-
{-‘_.

-
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Chicago motorists envy these bicyclists the bargain price for parking space. A two-cent fee allows highe-
school boys fo park h'lzr “bikes" all day close to school, and the proprietor gets p!-n.l.‘y of business

It ¢S

New Source of Meat Supply Seen in Coal, Water and Air t::

Fresh meat from coal, water and air? synthetically some of these chemicals ca
German chemists, seeking to make their be produced from coal and lignite. Yeast # b
country self-sufficient, believe they have protein, unfit for consumption by man, can ¥
found the fo la. Its key is yeast. The be fed to livestock and transformed into § '
scientists haye isolated strains of yeast that meat and milk., Thus it appears that mﬁ'}) v
ised by carbon compounds such time of need Germany might dine on beef 3
as lactic/acid, acetic acid, glycerin and fattened on yeast from synthetic products :,

—

‘ethyl aldoh 1 i fpe , aj ter.
_!ﬂhzf .algo ;::E plus T};:ug?pffr?_m_r the|a}}-, of cogl aﬁ and water h
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3 Auto and - Boat
CALL A, 30o aqALR,
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Capable of eighty miles per hour on land
—"51& twenty miles per hour on water, a
combination automobile and boat has been
constructed. It has space for twelve pas-
sengers. The vehicle is an automobile
chassis built intoe a watertight twelve-
gauge steel boat-like {:ﬂvering, which is
composed of six welded air tanks, one un-
3 der each running board, one just ahead of
e P “the front axle, one at the rear of the ma-
N L, chine and two back of the motor on either

side of the flywheel. The underside of the
. frame is welded watertight and the brakes
are protected from water by rubber wash-
ers. The drive-shaft housing is allowed to
move by a collar of heavy rubber near the
point where it connects with the rear axle.
Thus, the machine may float in water like
a boat. A motorboat propeller is attached

, X b6

o Hauled by truck which stays on pavemeant, driver of

¥
)
7
9
I this roadside mower can steer arcound ﬂb:tq.'l'u

Y "8’
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Wl_ll Run on Land or Water

Left, the amphibian
vehicle as it appears
on land. Below,
ready to start
across lake. [t
weighs three tons

back of the differential, in position so that
its blades clear the ground when the ve-
hicle is on land. The machine has two
transmissions, one for the car and one for
the boat propeller. The vehicle may travel
from land to water or back simply by
shifting from one transmission to the other.

Trallej for Mowmg Roadside Is Towed by Heavy Truck

To trim the right of way along rural
roads, the Kamﬁ_ﬂmw:ment
has devised a trailer moweé is-towed
by cable attached to a heavy truck which
remains on solid footing on the pavement.
The operator can ster fhe front wheels to
dodge around culverts, road signs and
other obstacles, and a break pin protects
the machine when the mower strikes an
obstruction. Three of these mowers can
be hitched one behind the other and pulled
by the same truck. A foot brake on the
front wheels makes a fast trip to work safe.

@ The output of ocean fisheries is Estunat-

_Ed air:xuilﬁlmn dullis a H‘ / ‘ [



L ]

by §F v =y X e R i -
PDI‘ULAR“'\IP}(‘H{‘\TICS/ ‘e

Two Centuries Old Robot Pens Verses Again

One hundred fifty or -
two hundred vears ago a
French mechanic built a
marvelous automaton, a
mechanical boy who
could pen drawings and
verses at the touch of a
spring. Sometime since
the eighteenth century it
was all but destroyved by
fire; only the “works™ re-
mained, an intricate ar-
rangement of tiny cams
and pinions. Now, with a
new figure, this ancient
robot has been restored
to working order
by a mechanie at
Frankdig Institute
in Philadelphia. It

f.‘l"f',""". : :
':;5_.&*_-'&'5;“:'-* =
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Center, robot built by
gighteenth century me-
chanie; around it, some
of the intricate drawings
and poem penned under
impulses of spring, cams
and pinions. Nearly de-
stroyed by fire, automa-
ton haz been restored at
Franklin Institute

can again write verses in French and Eng-
lish and draw pictures. The figure, seated
at a small desk, even imitates the human
habitual movements as it writes; the hand
pauses in the momentary delay between

Removal and Cure of Organs Outside Body Predicted .

Removal of diseased organs from the
human body, their cure and then replant-
ing in the body is the prediction of Dr.
Alexis Carrel and Col. Charles A. Lind-
EEWMJH with the
aid of the Lindbergh pump, which bathes
whole organisms from the animal body
with life-maintaining liquids, Dr, Carrel,
who helped to develop the pump, sees the
day when the diseased portions of the

body m%be remf)ved fmc} ??nt to large

operation of the various cams; the figure
raises its eyes, then the head bows over
the paper again and the hand resumes
writing. The work of restoring the autom-
aton took Mr. Halsey Roberts three years.

Lindbergh pumps, as patients now are sent
to the hospital. A kidney removed for tu-
berculosis or a leg amputated because of
some disease possibly would heal unde
the influence of an artificial medium in the
glass organ hospital.

would offer no difficulty, as surgical tech-
niques for the suture of blood vessels and
the transplantation of organs and limbs

were developed long ago.
., . I r. i

Dr. Carrel believes*®
that replanting the portion of the body .

£
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SECRETS of #c MASTER

Y LOORKING at the tones of rare old
Stradivarius violins, instead of merely
listening to them, man today is learning
some of the secrets of a master craftsman
who, more than two cen-

e turies ago, made the finest
- 5!’ : musical instruments the

;’I world has ever known.
4
4 Few man-made products of 200
‘f years ago have defied some improve-

ment but one of the few has been
the violin, perhaps the most remark-
able acoustical instrument man has
ever devised, and certainly one of his best
examples of woodworking. Better violins
were made in the seventeenth and early
eighteenth centuries than ever have been
produced since.

More than fifty years before the Revolu-
tionary War, Antonio Stradivari, a gifted
Italian craftsman, was turning out wiolins
by the hundreds, each with superb tonal
qualities which never since have been ex-
celled or even equalled. All teld, he pro-

%4
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“Skeleton™ violin, above, made without a body and used for practice purposes,
since it produces only a weak sound. Playing violin before microphone, below,
and using oscillograph to see and study the woeve pattern

iy — & - i} - _I i



Dimensions

Length of Length of

body, inches | strings, inches

Cuarter size - - 10 9
Half size¢ - - » » 11 10

Threequarter size 13 2
Seven-eighths size 1312 1213

Full size = » » » 14 13

duced some 2,200 instru-
ments which he sold for
about $20 each. Perhaps
he realized $40000 or
$50,000 for them all.
About half of the in-
struments he produced
are still in existence., And
the average price of a
“Strad” today is about

$10,000, while some have sold for as much
as $100,000. Hence this man made with his
own hands woodwork valued today at
$11,000,000! Probably no other man in his-
tory has ever fashioned anything from
wood which has even approached so great
a value.

Stradivari died 201 years ago and his se-

Violins come in various sizes, as shown by the pho-
tograph and chart. The man is helding a genuine
Stradivarius

cret died with him—which is why his vio-
lins are so valuable today. For two cen-
turies men have tried to make violins with
tones as pure and sweet as the instruments
turned out by this Italian master. And
everyone has failed. )

“Strads” have been X-rayed, their di-
mensions have been carefully measured
and copied with micrometer precision, the
varnishes have been analyzed and the age-
ing of the wood has been duplicated in
accurately controlled kilns, Chemists,
wood experts and instrument designers all

Fyy
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have conducted research work on
“Strads” with indifferent results.
The sum of human knowledge
has increased, we have developed
new tools, new processes and new
materials—but no one has found
out how to make a Stradivarius!
Recently, however, Poul (cor-
rect)-Jarnak, using the methods .

POPULAR MECHANICS

beautiful tonal qualities are said
by authorities to compare favor-
ably with those of the old mas-
ters, including Stradivari. By de-
termining how a violin “breathes”
when the bow is drawn across the
strings, the sound engineer per-
haps has gone farther than anyone
else toward solving the Stradiva-
rius mystery.

To see, instead of merely hear-
ing, what happened when a fine
violin was played, the sound man
employed an oscillograph, an elee-
trically actuated instrument which
makes visible on a sereen the
wave pattern of a sound. The dis-
tinetive pattern of a sound wave
thus can be sketched or photo-
graphed, and a study of the pat-
tern often reveals much concern-
ing the sound itself.

All sound, of course, results

of the modern sound engineer, has A g

REOEE |
ks i% 1¥ 14 38 B

solved some of the secrets of the
“Strads” by an entirely different
process, and with much more
promising results. Instead of
studying the violin as an inanimate object,
he has investigated it as a living, vibrating
body and has found out exactly what goes
on inside an instrument when it is played.

As a result of the investigations, Jarnak
has not only found out why Stradivari
achieved his amazing results but, by ap-
plying this knowledge, he hag built violins
and other stringed instruments whose

Shaping part of vialin body, above.
shows base bar under top plate which provides for distribution
of weight and tension. Bottom, photograph of oscillogram of

Cross-section of violin

open G-string of fine violin

from wvibrations and the number of these
vibrations per second gives the pitch or
note. The amplitude, or depth of the
waves, determines the loudness of the
sound while the shape of the waves pro-
duces the quality which distinguishes the
note of a violin from the note of some other
musical instrument.
(Continued to page 116A)
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Coast Gun Strikes at Foe Twenty Mlles at Sea

Enemy ships twenty
miles off the Umte;d States
shore are within range of
the giant coast-defense
gun just completed. It is
mounted on a railway
carriage, ready for quick
transportation across 'the’
continent to defend eitMer
seaboard. The gun pomts.
a deadly finger toward
the ocean, and can fire
four 200-pound projec-
tiles a minute with high
accuracy. Similar to
world war weapons but
considerably refimed
since, this eight-inch gun
has a secret recoil mech-
anism that shortens its
“kick” from feet to inches,
comparable to the recoil
of a three-inch anti-air-
craft gun.

Built on a railway car-
riage for swift movement
to any threatened sector
of the coast, this gun
gends four 200-pounders
a minute with deadly ac-
curacy against an enemy

lfun luunty milgs o 5
:’ - f
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Bed “Dashboard” Controls Radm, Weather and Phone

Even the weather is wired to the “clec-

side inclosing a telephone, and on the

tric bed” invented by a Chattaneogaelee——eppesite side a bookshelf. The radio is set

to play for ten-minute periods, and if the

trician. The headboard is a veritable
dashboard, with a compartment on one

] §
. = R PO
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Radia, alarm clock, telgphone, loudspeaker a:ummu-
nication system and hgat cnri‘!‘ufs are wired to bed

listener drops off to sleep it turns itself off
automatically. There is also a loudspeaker
for communicating; if a caller knocks at
the door, a flick of a switch on the head-
board makes it possible to converse with
the caller by means of this speaker. And
if the loudspeaker is accidentally left con-
nected, another automatic device Teminds
the sleeper before his snores are broadcast
to the neighborhood. A thermostat causes
the window to close if the temperature
drops too far, or turns on a fan if the room
is too warm. The alarm clock cannot be
turned off without the sleeper getting out

of bed, and if he goes back to bed within

a hal?huur it rings ag«lain.
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1P0rtable PthO Darkroom reached until the age of sixty, thirty-seven

vears after graduation. Less than three
l'ldW per cent of American engineers were un- /
L4

) empzzad (bn'ing_a the depression. W
1/ AXA/ - iﬂiii
/:j}uide

- &
+ . Ring to Repair Valv $
w{i? Stops Oil and Air Loss
* ¥ Resembling a | —— :
t Chiniature pistdang
£ . ring, a new per- §

o«

manent wvalve <
] . guide repair ring A,
is on the market
_ to prevent oil and 28
S¥<ajr from leaking §
‘._‘!}aﬁt worn vah'e‘::
= guides. It is in-%
L
stalled on the cen- ¥\
L e -, ter of the "L‘Ef‘ll‘.-’.ﬂr"r A\
< o testgm, where it igT ~
N Phaotographer wearing light-tight slesves watches 5 said to act as a
| printing through safety window of portable darkroom seal to prevent air

¢ from leaking into
B G4  Photo negatives can be developed andﬁthe c;mbugstinn

prints up to four by six i‘:{chfs n:adfe id“ 4 % chamber of the automobile engine. This
Pl?rtahi‘le d?ll'.k}l';ﬂt;m with a “sa E;y wu;hﬂ allows accurate adjustment of the carbu-
through which the process can be watched:™ . 1. The ring may be installed quickly

The daylight workroom is a lightweight, ,mi_‘ Eﬁ an xpensive grooving: tool.

hardwood box sixteen inches long, con-
taining all the necessary trays and holders.
Lightproof sleeves for the photographer’s Streamliner Has Speedometer
hands are snapped over the open ends of in Ob atign Ca

the box, and top and side windows have ] . MH
safety glass so that contact prints can be Until 1*&(:&111;1;,' he spee Md a train was a
made in brilliant light without fear of fog- matter of considérable speculation among

ging, Darkening boards that fit the safety itS passengers. But guesswork has been

gl lders make the box light-tight. removed for passengers on the new Twen-
}‘L 3&7 ;I eg tieth Century streamliner. A speedometer

. . ] . niounted 11 a panel of the observation car
Engineering Salaries Are High shows at a glance the train’s pace and re-

cords the trip mileage. . e N
and Unemployment Low . .

" LA

college and the choice of a profession
should examine the salaries of engineers. -
Prch._fE._‘%;E?l;ggm_uLﬂavaia Insti-
tute of Technology points out that gradu-
ates of ‘ﬂﬁiar college engineering
course may start at $25 or $30 a week but
most of them soon are promoted. Some, in
the highest ten per cent, eventually reach
an average salary peak of $12,000 to $13,000
a year; for a fourth of them the peak will , |
be $7,500, and a half of them will reach the : M
$?*ﬂm class. Furthermﬂre, the eamlr:lg P Pusszng.er :ﬁ::h!'nér s;trﬂ;rr!ﬁne:r': speed with the
/f riod is ].OIlgaIld ET peak 5&1&1‘_? 1s not speedometer mounted in observation car

-

% - High-school graduates looking toward
-
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Cameramen Hunt Pictures in Thrilling Places

| (LA Yisomme
The ‘'men behind the lens must follow the news wherever
it is. When Don Brinn, above, was assigned to cover

army air corps maneuvers he put on flying togs and par-
achute and went up toe “shoot" from turret of army plane

If you were given the job of photo-
graphing Yosemite Vialley from the
overhanging rockiabove, $ou might
decide to take up studio portrait
work instead. [t's 32,000 feet to the
valley Aoor, but it's comforting to
Enow the rock itself is quite steady

[ i’ -
""f‘.f'l When at sea, the wise phofographer wears what the sailor
; wégrs, so the cameramen ahbove donned oilshing while
{ ! “ecovering” a yachting regatta in “dusty"” weather. Left,
f aNew York newsreel cameraman aceidentally goes shy-

riding solo. He was mahking stunt pictures of golfers and
traffic from his novel perch when the anchor rope broke
and the balloons heisted him up for a thrilling thirteen-
v mile ride that might have been hiz last. Fortunately a
P shafpshooter whoe had been following the drifting balloons
: toak careful-aim and ponctured several of the gas bags.
The cameraman came down with a Bump, but unhurt
J'.--’ - r - ! -
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}_mage of Filament Enlarged were riding had collided with another au-

. tomobile on a Roxbury street, and as the

to Measure Its Expansiong. Jpair struggled with the other motorist,
———— "la pedestrian happened along with his cam-

'::?S{f:'_";" o 'S _ era and caught the scene. One culprit was
anp ol captured, but the other broke away. The
candid picture was printed in a Boston
newspaper, however, and a policeman rec-
cgnized the fugitive and arrested him the

samge day.
N-e7s
Dual Controls in Postman’s Car

Handy on Rural Mail Routes

Eliminating the nuisance of sliding back
and forth when mail boxes happen to be
on opposite sides of the road, one rural

(%ﬂj]iﬁl‘—‘hwaﬂs automobile equipped with
ual controls. The car is similar to those
built for use in driving instruction, a
complete set of controls being installed on
b each side of the front compartment. Now,
* the postman drives along, putting mail into
~ boxes on the right side of the road until he
comes to a box on the left side. After slid-

ing over to put mail into the box, he re-
mains under the wheel on the left side of

" o the car and configues hig joyrney.
Measuring expansion of lighted filament with ruler &

as enlarged image is projected in laberatory

Remember the early days of the movies, ll P e —
when the projector lamp would suddenly & &£ =
snuff out and everyone would whistle and
clap while the notice “One moment,
please” flashed on the sereen? The coiled-
coil filaments of projector bulbs are sev-
eral times as big and much hotter than
your household lamps, and too often they
would buckle and snap from lack of room
for expansion. In their research to find
out how much space these coils need and
thus to improve projection bulbs, engi-
neers of the Westinghouse lamp division
projected a trémendously enlarged image
of a lighted filament on a screen and meas-
ured with a ruler the rise and fall of the
expanding and contracting coils.

H ‘Gﬁcg;ndid Snapshot of Auto Thief
Leads to Capture by Police

Quick work by a candid camera fan in
Roxbury, Mass., brought about the arrest
and conviction of an automobile thief |
whose picture was snapped before he es-5 £, 0 diine mail from right side of car. Bottom,
::_eped. a}‘ _s.t.nﬁn ﬁai in whifzh_ ﬂtwth n::‘erf dual controls in postman's car
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Concrete Fort Guards Two Billions in Silver
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Every approach te silver repository at

West Point, above, iz well guarded.

Note sentry boxes at cormers. Right,
fifteen-ton vault door

Unecle Sam’s hoard of gnli:] lies well pro-
tected in the vaults of Fort, Knox. Now his
silver has vaults of its own in a fortress of
concrete on the Wqﬂ_liqm:_mﬂn%ry reser-
vation. Eventually there will be nearly
two billion dollars in silver bars from the
mints of Philadelphia, Denver and San
Francisco stored in this repository. The
walls of the one-story building are a foot
thick, and a fifteen-ton door of flameproof,
drillproof steel stands between the gov-
ernment treasure and any who would dare
to raid it. The twenty-three vaults inside
it have storage room for about 100,000 sil-
ver bars weighing seventy ﬁunds each.

¥
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Plywood Fuselage for Plane
Speeds Manufacturm

Opening up new possibilities for rapid
manufacture and assembly of airplanes, a
plane whose fuselage is made from two
pre-molded pieces of laminated plywood
bonded by a synthetic resin is undergoing
tests. With a gross weight of 4,500 pounds,
the plane is about the same size as the
larger private planes. It is equipped with
a 450-horsepower engine. Planes made

i /.- b

-

b

7>

United States before, but progress has
been slow. An advantage derived from use
of the material is speed in assembling the
fuselage. Since airplanes are still largely
hand-assembled, this is a factor of im=-
portance. Laminated plywood of the type
used has a high strength to weight ratio,
which is another important consideration

of plastic materials h b tried i a0 8 :
p r:a/s‘ n&\?e Eﬂl nec}_\ in the .in a1rc}z;af} c‘c;?tructyz}.
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‘The MYSTERY TIE

By Charles Morrow Wilson

WHY are leaves and grass green?
From a standpoint of science, this is
one of the world’s most important ques-
tions, one to which men have no complete
answer.
Chlorophyll, meaning “green. leaf,” is
B Tl

Spectroscope with photo-
graphie aftachment, abeve,
used fo measure active radia-

L tion of chlerophyll. Left,

—Lharles F. Kettering, who es-

» tablished foundation for study

of chlorophyll, in research
laboratory

one of the most common
materials and the ulti-
+» mate source of more
than ninety per cent of
all energy in use. It is
the basis of productive
radiation, the active tie
between the sun’s en-
ergy and life. Better un-
derstanding of it ulti-
mately may provide a
new key to health and
usher in a new age of
cheap power.

German chemists al-
ready have made the
working equivalent of gasoline directly
from green leaves. It is an excellent motor
fuel but the cost of extraction is prohibi-
tive for practical use. Refining one quart
costs approximately $1,000. But hundreds
of products now in popular use were first
produced at fabulous expense.

Though scientists believe that chloro-

F




Between SUN and LIFE

I\_-"«_'_{-‘- J-. ALY
fﬂsfrumenl‘ employed fo measure fuel efficiency and
test shapes of hydrocarbon maolecules

phyll preceded animal life by thousands
or millions of vears, green leaf remains a
challenging material. Certain faets about
it, however, are well known. We know it
is the machinery for storing light energy
of the sun in the many chemical com-
pounds which make up plants, for we know
plants create food only from visible light,
and that light given off from burning
wood, coal, and other vegetable sources is
similar to light from the sun. We know
everything which is illuminated absorbs
some light and that this absorption tends
to influence the chemical composition of
the illuminated surface. Modern photog-
raphy is merely an elaborate demonstra-
tion of this truth.

In estimiatihg “'sun power” we know the
average radiation received by the earth is
1.92 calories per square centimeter per

Hluminator which is used in studying the
Auorescence of chlerophyll
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minute, At this rate con-
tinuous employment of
the sun’s rays at the
equator could melt a 424-
foot layer of ice in one
year., -

But there is a difference
between merely receiving
sun energy and actually
making use of it. As a
whole the earth merely
receives energy. The
green leaf uses it. In fa-
vorable sunlight a square yard of
leaf surface actually makes about
one gram of carbohydrates per
hour, or enough in two months to
feed one man one good meal.

It has been estimated that an
acre of corn exposes about two
acres of leaf surface to sunlight.
If the corn produces 100 bushels
per acre, this means the leaf actu-
ally manufactures with the aid of
sunlight about seven tons of ma-
terial, including about three tons
of carbon. The latter represents
" at least eleven tons of carbon di-
oxide taken from the air, It also
has been estimated that growing
plants of the earth’s surface each
year manufacture at least one cu-
bie mile of sugar.

Without chlorophyll no life could

Top, instrument which measures fuel eficiency.

Center, green leaves are the source of moast of

power used today. Bottom, testing Fuel eficiency
in General Motors research laboratory

MECHANICS

exist on land. It is the ultimate
source of materials. Without it
this magazine page could not be
printed. The chlorophyll molecule
seems highly complex but appears
to have an astonishing similarity
to blood.

Scientists now believe the only
molecular difference between
chlorophyll and blood is that the
center atom of the chlorophyll
molecule contains manganese
while the center atom of blood
contains iron. But chlo-
rophyll cannot be formed
without the presence of
iron as a plant food. This
similarity of structure
may some day make pos-
sible leaf transfusions just
as we now have blood
transfusions. This might
prove of far greater value
than a mere first-aid to
ailing gardenias.

From a standpoint of
industrial chemistry and
power development, the
opportunities for making

B P
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not upon “atom smashing” but upon more
enlightened methods for varying the de- Promotes Comfort
sign of the chlorophyll molecule.
America’s greatest industrial problem
today is fuel. In the modern auto only
about one-tenth of the fuel energy actu-
ally propels the vehicle. Roughly ten pei
cent is lost in friction, forty per cent __
through the cooling system and forty per
cent through the exhaust. Animals, in- »
cluding man, apparently * catch“ about one =
per cent or less of the sun’s energy. Plant- -
leaf material “catches” about two per cent. ™
Industrial seientists believe a way may be ™. ¢
found for recovering the sun's energy |
from green leaf more efficiently than it has |
vet been recovered from any fuel source. |
In theory, at least, it might be possible tc:-"-h‘
increase the efficiency of the reception of &
the sun’s energy by plants five or even feri™ .
fold. From a fuel standpoint, this would & " ”
be far superior to the hydrocarbons from f -~
which we now make motor fuels. There -
also remains the possibility that at some |
future date, our natural supply of coal '
and petroleum may be exhausted. Cellophane has been enlisted as an aid j
Fame and fortune wait anyone who can ™to doctor and patient. To relieve the pa- T

practical use of green-leaf material depend “dellophane” OXYgEIl TE’HM

JAL !

{ H [
Demonstrating transparent oxygen tenk. “Te l’r}!'ffi:bcs
feeling of imprisonment since patient can see around

solve the mysteries of chlorophyll. The < tient's feeling of confinement during treat-

final answer, however, probably will come, \ment under the early type of oxygen tent,

not from one man, but from the finding da tent of Cellophane has been developed.

of many. The outstanding center for chlo- The oxygen equipment and exhaust vent

rophyll study is the C. F. Kettering Foun- are mounted over the hospital bed and a

dation at Antioch college. This foundation transparent curtain draped around the pa- >

began a systematic study of chlorophyll tient, permitting him to rest without feel- 3

eight years ago. ing “caged.” \
X

This study has clarified the faet that ;
plant respiration is just as necessary as gppliance Plug Breaks Circuit ._.

animal breathing. It has shown that, in -
company with chlorophyll, the plant tis- When Line Is Overloaded '
To end the in-

sue contains a yellow pigment called ca-
rotinoid which also seems to be influenced convenience of
blown fuses, a

by temperature and quality of light waves.
It has shown that few, if any, plants o manufacturer is e
introducing an™'{

value could exist without radiation froml,

the sun and indicates that the green plant electric attach-

is either the immediate or indirect sourc ment plug whic

of most organic materials, This has led to i S ourn: altcatt

a careful study of plant cells. Indications bresker. It can be
used with any

are that the plant cell, in general, is far

less developed than the animal cell. electrie apphance in place of the ordinary
When illuminated, chlorophyll has fluo- plug, and when a short cirecuit or overload

rescence—the ability to give off color dif-— gccurs on the line it shuts off the flow 37?

fering from its own. The Ohio researchers current instantly. Then it can be restored

are seeking to learn what connection this to operation time after time merely by \

(Continued to page 123A) ( pru@smg a reset butjon y g
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Te.st--Flsnnvc:r and Landlnu' a Sky Liner Indoors

—— .

:’.r‘r
Y

& ,1- i N

"-i‘ u.u-.-l--hJi —

Heg /oY

lL-iN‘-"‘f""{

A
s &

)
d
0

LS

-

r
sl
-

.' .q.w{.ffﬁt*‘\ LA

{8

Before the fledgling Douglas “DC-4"
risked its wings in the sy, Fhe fort y-two
passenger air liner proved it self in indoor
tests equal in severity and duration to a
Right nearly three times around world.
In hengar above is structural steel
framework from which load of 180,000
pounds was applied to wings, reproduc-
ing forces encountered in actual Aight.
At left, nose of the big ship is pointed up
as loads simulate stress of steep climb
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Nmety—Ton Load Shows Shlp Has ‘Backbone’

Up=logids of 150,000 pounds applied to
outer and inner wing seetlons hy |1I.I|-
levs and hydraulie jacks under wings (B8 )

= - s 9T e 3 . B | Hydraulic eontral board.
. ' R | Landing gear takes 170,
(il =poingd up-load and
dhaat-pound side-Toai; |
noae wheel, 42,084 - pounsd
pp-load, 10000=-pound

side-load

Down-londs Tolaling
[&DO00 pounds applhi i
to the several engine na-
relles ropr oeluce wetghi
el pull af motors

®

Putting Douglas DC-4 super ekyliner ta test, Ship s mounied and Tnaded fo | |
reprodiee weights and stresses andicipated when plane, fully loaded and

an hour, is sent inta elimb ot 2,000 feot per minuie
o e e e e
e e E

traveling 235 miles

Top, piling on test loads with ballast and hydraulic jacks.
A million peunds of lead bars were wvzed in tests. Below,
waorkmen in tail and cockpit of this biggest American land
pfﬂ_n:e were xo far apart they talhed over ninety-seven fool
telephané cable. Plane measures 139 feet tip to tip, weighs
65,000 pounds loaded. During load tests, sensitive instru-
ments took deflection readings at 201 points on structure
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Steamer Pumping anlsland Dry
Digs Its Own Grave

Old steamer at work pumping Aoodwaters out of island. The water is
pumped up over t vee and down into the river

iterally djging its own grave with its paddlewheel, an

; old has just completed the job of pumping dry a
flooded island/in California. It is one of four brought into

the island through a break in the levee when the island’s
farms were flooded. Then the break was closed, converting

the island into a lake 6,500 acres in extent and ten feet deep,

: surrounded by levees. The old river steamer then was ma-
neuvered stern first to a kind of trough and lashed to the

ank, its ancient boilers were fired up and the engines start-

ed. When the wheel began to revolve, at full speed ahead,

the moored boat did not move but the paddlewheel threw a
mighty surge of water into the trough, uphill to the top of

the levee and down into the river. Three high-capacity

# pumps and three large automatic siphons
also were used to help empty the island of
water. The steamers will be shored up

s and used as bunkhouses on the island.
N The farmers expect to produce a normal
\

crop next year.
!
H ﬂain ifts the Cost of Mailing
~ as Moisture Adds Weight

Mail your parcels in dry weather! Rain
may add to the cost of postage. One com-
‘pany actually found that a rainstorm added
$460 to its bill for a large mailing of “per-
mit” matter. The shipment was weighed

POPULAR MR('HA%CS /
nd

at the post office a
postage determined by
weight rather than by in-
dividual piece, and it was
found that the material
had absorbed consider-
able moisture on the way
to the post office. There
was a difference of 5,750
pounds, or four and six-
tenths per cent, between
the original weight and
that determined by the
postal authorities.

A
County Jail Housed
Temporarily in a
Railway Car

It wasn't practical sim-
ply to nail a sign on the
county jail: “Closed for
remodeling,” so the sher-
iff of Calhoun county,

ich., shopped around
for a temporary lockup.
He picked up an interur-
ban car on the market,
moved it to the court-
house lawn at Marshall,
had the windows barred
and opened up a tempo-
rary jail for minor of-
fenders. Lacking any sta-
tistics on the escape-

roof qualities of a railcar

ail, the sheriff sent the

ore dangerous prison-

rs to other neighboring
igils for saf¢keeping.

AN o)

'ﬂ.ﬁ,—-‘,«,_, ‘!l J

Its doors and windows barred, this erstwhile inter-
urban car is a county jail during remodeling work
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Patron Prints Food List in ‘Automanc S

:
Customers don’t have WA

to carry their packages in
the latest “automatic”
grocery., They merely
print their shopping lists
and let the clerk serve
them, The canned and
packaged goods are all
displayed in glassed
showecases. In front of
each article is a tag indi-
cating the price, the tag
being connected to a slot
on one of the panels be-
tween the sections of
shelves. As the customer
enters the store he is giv-
en a small magazine, he
inserts a projecting arm
of the magazine into the
slot corresponding to the
article desired, and the
name of that article and its price are
printed on a roll of paper in the mag-
azine. The customer then presents the
magazine to the cashier, pays the bill
and the list is filled by a clerk.

1$Cr7
Dredge Brings Up Sea Bottom from Seven Hundred Feet

Through the invention of a deep-sea
diving dredge, large quantities of ocean
bottom can be brought up from depths of
700 feet. The ten-ton machine converts
the terrific pressure of water at great
depths into kinetic energy by a system of
valves and pistons which takes the dead,
weight of water and changes it into live
power. The inventor, John C. Williamsy
said that the machine could work at-
1,000-foot depths, 300 feet more than in its
demonstration recently before scientists,
The dredge may revolutionize gold min<
ing on the ocean floor, since it makes pos-e
sible operations at greater depths tharr-
ever before attempted. 5 -
{[Popular Mechanics Magazine can furnishe
the name and address of the maker of, or, =~
dealer in, any article described in its pages. _ _
If you wish this information, write to the =
Bureau of Information, inclosing a stamped,
se,:lf-ﬂdgre?sﬂd envel::-pe.‘ p, 2 } 0 6? .

ILEL/P

Pressing arm of
magazine inlo va-
rious slots, as af
left, customer
obltains pr;nfed
shopping list, be-
low. Cashier to-
tals bill and clerk

fills order

nﬂcm floor framﬁa Fu‘ down e
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E g I!E'Iamlly ironing board has invaded
] the sport world and is providing water
pe usiasts with a bateh of new heart-

B g Sl e —_ R e T

fight a duel with poles u.raHl padded tips

""’ It all happened when sumebudy demded

wasn't any surf. A motorboat and a long
towline were substituted for the swell of

e sea. The result was freeboarding.
A step-brother to aquaplaning, free-
f-_“le:ua.rdmg is more exciting. The rider bal-
“Tances on a cigar-shaped board holding the
towline as he skims through the water. If
he loses his Ealiance. the board flies out

E to do some surfboarding where there -

Scrmnnnc is about to get a ducking as these aguaplane riders

pnundmg thrills. o3y

Dkt of he

from under him and he's in for a
' dunking. The thrill hunter can
stick to straight riding or he can
go in for bronco riding over chop-
py stretches or making wide,
sweeping turns at speeds up to
forty-five miles an hour.

Some incurable freeboarders
can do stunts on their frail ironing
boards that make even surfers en-
vious. Dwight Hart, southern Cal-
ifornia expert, gets the greatest
enjoyment out of this sport when
he’s riding backwards, balancing
on a chair, or standing on his head.
The knack of freeboarding, Hart
explains, can be picked up in a
short time. A towline about fifty
feet long should be used at the
outset but it can be lengthened to
eighty feet later. The longer the
rope, the greater the speed on the
turns.

He advises the beginner to lie
flat on tha slab a little to the back
so its nose weill' tilt upward. As
the boat gains in speed, shift into
a kneeling position. Then with
one foot at a time, stand up, being
careful to keep your feet wide
enough apart to retain your bal-
ance. A firm, steady grip on the
line will keep yvou from being
pulled forward while getting into
an upright stance.

“Steering is done by shifting the
weight,” Hart adds. “All you do
is slightly submerge the board on the side
you wish to go. For the first few times, it's
a good idea to stay on one side of the boat’s
wake to avoid the ruffled water., In mak-
ing an arc after getting outside the wake,
lean away from the direction in which you
are going, at the same time shuffling the
board with your feet in such a way as to
keep it from shooting out from beneath
you.”

Hart's formula for the more spectacular
stunts is simply lots of practice. For the
average water enthusiast, aquaplaning can

be a mild recreation or a tingling thrill. It
. j =
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ABI% SPORT

AP APA St
L- 5 Twe aguaplanes, two
ladders and an iron
bar provide all the
“props"” necesszary
for the “aguabatics™
at left. Below, shi-
ing on water

falls in the latter cate-
gory when the pilot boat
starts making sharp turns
and the “ironing board”
jockey at the end of an
eighty-foot line is sent
whirling around with
only one corner of the
board touching the water.
Before starting a swing
of this type, you must
first get outside the wake
or you are apt to be
thrown overboard. i

If, for example, the boat in
is going to turn to the left,
you must be on the right
side of the churning wa- . Pty
ter. In order to do this, ! '
lean backward and to the
right. As the boat starts
a left turn and you start
your arc, your weight
should be shifted to the
left foot. By leaning
heavily on your left foot "
at the beginning of this
swing, the board’s speed
can be diminished,

Aquaplane races are

becoming a feature of > _.x_._.;m L&M

A
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How to agquaplane in five lessons. Lie Aal as boal

starts, then pull yourself slowly to your knees. Rise

up, let go board and grasp ropes. To turn, push one
foot down and pull opposite rope

POPULAR MECHANICS .

water carnivals and small boat regattas.
The blue-ribbon ironing-board classic is
the open sea jaunt from Catalina island off

"thé coast of southern California to Her-

mosa beach. This yearly race attracts the
finest men and women aquaplanists in the
country.

Here backyard boats compete against
faster runabouts and hydroplanes. Movie
stunt men, amateur daredevils, firemen,
policemen, football players, socialites and
swimming stars match their skill against
the sea on boards thirty inches wide, seven
feet long, and not to exceed sixty-five
pounds in weight. A 100-foot towing line
separates them from the speedboats. Each
entry is handicapped according to the
speed of his pilot boat with its displace-
ment, length and horsepower being the
deciding factors.

Riding the hurricane deck of an ironing
board over forty-four miles of open sea
makes heavy demands on an aquaplaner’s
stamina. There must be perfect coordina-
tion between the driver and the board
rider. Not only does the driver act as nav-
igator but he is also pacemaker and must
know how fast the aquaplanist can go.

The course itself is beset with difficulties.
Flying fish constitute one of the hazards
and at least one racer has been upset by a
collision with one, Riding into a kelp bed,
another entrant suffered a leg injury. Aec-
cidents abound along “suicide stretch,” an
eight-mile run in mid-channel between
the island and the mainland. Here the pre-
vailing winds meet the prevailing current
and the sea fairly boils. The coast guard
cutters and navy planes patrolling the
course keep a sharp eye on this stretch.
The unofficial record for the run is one
hour and sixteen minutes, made in 1935 by
Jack Burrud.

Regular surf riding, as old as the Poly-
nesians, has undergone many changes in
recent years. This is particularly true of
the boards. Along famed Waikiki beach,
Tom Blake, American champion, has in-
troduced many innovations and these have
been brought back to the mainland. The
boards have grown longer and narrower,
and, with the introduction of new woods,
much lighter. Moreover, Blake has hol-
lowed out their centers to give them great-
er buoyancy and make them more man-
ageable. The larger boards range from
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fourfterd td" :Ewénty feet in length and
weigh as much as 130 pounds.

Formerly, a board was headed directly
into shore and at right angles to the wave.
Today, the topnotchers “slide” down the
wave diagonally. Expertsisay this gives
more speed and greater distance. An adept
surf rider paddles with'*weeping arm
strokes out to a location bewond the break-
ers and sitting astride his board, waits for
the wave that will carr# him farthest.
Hawaiians have a saying that waves run
in series of threes and thedast is generally
the fastest and largest. L.

As it approaches, the der lies prone
and paddles shoreward at Et_lt:-p:n speed, wait-
ing for the moment when the lift of the
board tells him the wave is with him.
Proper balance and the final fleck of the
cupped hands will ugually send him speed-
ing down the forward slope. Balancing, he
guides the board by shifting his weight.
He increases his speed and the length of
the ride by steering across, rather than
with the line of motion of the wave, This
sliding makes it possible for the surf rider
to travel twenty-five or thirty miles an
hour—faster than the wave itself. On he
soars, sometimes half a mile,

The experienced rider scorns the easy
prone ride. He likes to do tricks. Com-
monest of these is the standing ride; less
common, the head stand, and least com-
mon, the tandem where one rider carries
another on his shoulders. Then there are
Jeach boys who change from one board 1o

other while they are skipping along at

dizzy speed. This is great fun—if you!:

urance is paid up.
il

Time for Next Dose Is Shown

on Pre cription Bottle Top
= C‘%ﬂﬂ is the next
T ' - dose of medicine
due? You have
only to glance at
the “hour cap” on
the preseription
bottle to know.
Raised numerals
on the bottle cap
designate the
hours of the day and a tiny steel bearing
is inserted in a ribbed groove at the hour

_wl;lﬁ }he neﬁt,d__use should be taken?‘l n

+MEC

X-Rays “See” Inside Plants
or Big Steel Castings X

."‘l"._
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Big X-ray equipment testing steel for Raws in its
inner structure

Delicate details of flower petals or the
inner makeup of huge steel castings ma}
be studied with the aid of opposite vari= )
eties of X-ray equipment. Many inner de-
tails of flowers can be photographed with
a new apparatus which utilizes a low-

voltage transformetr’and a special thin
glass window that allows extremely “so

‘X-rays ‘to pass from the tube and make {
~ impressions on the film. Soft, or low-volt- 6

age X-rays must be used on such delicate
subjects because rays of ordinary voltages
would penetrate almost completely, re- :
sulting in loss of many details on the neg- C|
ative. In examining heavy steel castings

with X-ray equipment, gas pucketsu
shrinkage areas and internal cratksican — ~—
be distinguished, if present. In f{e"Ge er-

al Eleetric laboratory, 400,000-volt equip-
ment is used for such studles in steel to
show internal structure of a section of the
metal five inches thi

@ Cement for splicidg n;ovie m is now
available in a fountain-pen type applicator
holding enough for 1,000 splices and sealed
against eyaporation when not in use.



‘lel'.

}uc

at Intersections Near Schoo\l?
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Since this smiling troop of “Safety Sallys™ was pﬂtcd at Long Beach

sehool crossings last Jnnunry, heu ha

' accidgnts nated and the operator.;
can retouch the negative -
“Safety Sally” has prove su-::h an ment protector of while it is held in a con-_~

school children that she has been officially adopted by the venient position on the’

390 P”PULAR 1&2{% S
Safuly Sallss’ Cuind Clildrer = ihé *QM

twa colliding are far less
than the chances of two
billiard balls meeting if
there were a dozen or so
floating at random inside
a hollow sphere the size
of the earth! Or put it
another way: two small
boats put out to sea, one
from Australia, one from
New York. The captains
sail without charts or des-
tinations; their chances of
| the beoats bumping into
each other are very slim.
Yet they would be far
more “crowded” together

than m::ﬁ two stars.

Retnur.:her s Panel
Reveals Defects
of Negative

Defects such as pin-
holes and tiny scratches
on the photo negative are
spotted instantly with the
aid of an illuminated
panel just put on the mar-
ket. Two spring fingers
are adjustable to hold va-
rious sized negatives over
a glazed circle. When
placed over a light, the
circle is brightly illumi-

city of Long Beach, Calj riginally sp{:nsmed by a club, panel.
the troo ely Sallys was stationed _ |

at school crossings throughout Long Beach
« last January 1, and there has been not a

¢ .single accident at the crossings since.

s
Milky Way Is Not So Crowded
There’s Danger of Collision.

When you gaze at the Milky Way you

" wonder how the stais get around without

%. serious collisions’ in' such dense traffic.

4,

.

They seem to be packed like sardines, yet
there is really plenty of room for them to
travel their circuits without bumping. In

Touching up defects in photo negative with aid of

ﬁxhﬁﬁd panel which shows up §irfiest of scratches .

4
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Ferry Opens Its “ Jaws

Below, :fu_'.‘.f'ﬂc;:
Wessel” Nort

SedTerry, with its
prow in conven=
tional position. At
right, the vessel
noses inta its dock
and lifts its bow
to lower gangplank
for passengers and

automobiles

I ] P — e

(Y . L Cabins and staterooms are f :

: . J . : nished with aluminum furniture :

: o W e " decorated with bright fabries. :

o= T . -‘-L .-

Simple Airplane Position Finder Is Useful to the Pil 3
[ 4w AL

Airplane pilots are expected to find use-
ful a newly invented position finder per-
fected by an experienced aviator. It con-
sists of a circular frame containing three
movable disks. A map of the route being
followed is placed in the upper disk. The
other two disks are marked with parallel
lines conforming to the map scale. Frame
of the device is marked with points of the
compass. After the map is orientated to
the compass course, the pilot tunes in a
radio station and uses those bearings to
line up one disk bearing parallel lines.
Another station is then tuned in, and its
bearing is used to line up the other disk
bearing parallel lines. Where these lines
intersect is t}}ﬁ pu?itinn c‘(l_f/’the Iilane. ﬁ"

2%y
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o
to Lower Gangplahk

Opening like the jaws of a sea-™ =
going monster, a European ferry”
lifts its bow high and wide to
make way for the motor- vehicle-
and passenger gangplank, The*
novel arrangement is on the".
“Peter Wessel,” a streamline ferry=, g
operating across the North Sear= <

2
-
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e HEN a “live” requi-
5 (gl WA - ' sition reaches the
1N N J property chief's.desk at
: 3 \ Paramount studios in
Hollywood, Russell Pierce
never knows what a di-
rector may want. That's
why he is ready to pro-
duce anything from a
cross-eyed cat to a herd
U B . i . | of mountain goats.
\ HS""‘\D ' _ Tt Y At his fingertips he has
3 £ i 31 4 R LN the names of all the ani-
mal specialists in the film
capital. Dogs constitute
the biggest percentage of
animal rentals and a doz-
en kennels are engaged
in developing and sup-
plying canine screen tal-
ent. The big training
schools have fifty or sixty
educated dogs of all
breeds on tap for studio
calls, and within an hour
any of them can round up
another hundred extras.
Canine performers are
typed just as are human
actors. For a homey pic-
ture, a mutt dog is used;
the atmosphere of a
drawing room can be im-
pressed on a movie audi-
ence with two slinky
Russian wolf hounds but
in a mystery thriller,
there’s nothing like the
sudden appearance of a
Great Dane to scare the
daylights out of the de-
tective—and the audi-
ence. Formerly dog col-
leges carried Scottish
deerhounds, schipperkes
and other unusual breeds
in stock but calls for them
were so rare that prop-
erty departments today
rely on private owners to

Top picture (€ Paramount Pictures, Inc, i 1 the dﬂ b
Bing Crosby tries his hand at training a trained elephant. Below, Whitey, pply 4

« trained cow, has made $12,000 during her years on the screen When a.du.g receives an

& .




of #e FILMS

important assignment, his |
trainer is given a copy of

the shooting script so he

may acquaint the dog®

with the routines. Other- 4 -}:' B
wise, the dog is brought.g I
to the studio and the di- Soo o
rector explains what is ™%
wanted. Two or threg s 5
times through the scened ) ?? :

R

with his trainer and the
dog is ready to rehearse
with the players. Then
the dog takes his place
before the cameras. When
the director says, “Cut,”
he knows the scene is |
ended and sits down or :
walks off the set to get
away from the lights.

A trainer must rely on
silent cues in directing a

g 1
i ST T S AT i~ )|

.w;_r'

dog except when he can sandwich in a
command between actors' speeches, which
later can be cut out of the sound track.
Hand signals are generally used. A palm
held outward is a signal to stop, a beckon-
ing gesture to move forward. The index
finger revolved in a circle is the cue for a
growl; one finger raised for a bark, and
one finger down is a sign to get down on
all fours,

Teaching animals to follow silent cues is
not as difficult as getting them to work
Toughy, talented canine movie actor, being put  yith strangers. In one scene a dog may

through his paces by his trainer. Below, a talented :
baby chimpanzee of Hollywood hi‘i"u-'l"_‘ to I‘E:L_EI:II'IEI one person as I'!.]S master,
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others as his master’s friends, and, per-
haps, some other player as his mortal en-
emy. Later in the same picture, the whole

© £ order may be reversed. Often as not, a

villain whom a dog is supposed to dislike
in a picture will unwittingly complicate
matters by petting and praising him be-
tween scenes.

Apart from their general education in
acting, film dogs are given a thorough
grounding in such stunts as scratching,
yawning, “praying,” assuming various po-
sitions and holding them, and picking up
designated objects, Some, too, have their
own specialties and one of these is Skippy.
Whenever the terrier's ear itches, relates
Henry East, his owner, he puts his head
down and circles. East decided the pecul-
iar action had the makings of a good gag.
After some coaching, all he needed to say
was, “Go crazy, Skippy,” and the dog
would go through the stunt.

“In the first Thin Man picture,” East ex-
plains, “Nick, the leading character, was
giving a party in his apartment for his
‘bum’ friends. The dog was supposed to
stick his head in the front door and then
run. I explained Skippy’s specialty to the
director, so the script was changed to have
him take a quick look at the guests, dash
into a bedroom and go into his crazy act.

POPULAR MECHANICS

It was tailor-made for the situa-
tion, and scored a big hit."”

Screen writers and directors
frequently get new ideas during
the actual shooting of a film and a
dog must be equal to any last-
minute script changes without
prolonged rehearsal. One writer
thought it would be a novelty to
have a dog sit up and eclap his
paws with glee and was disap-
pointed- to learn this was an ana-
tomical impossibility. The script of
one picture called for an actor to
go up to the front door of a home
and wipe his feet on the mat.
Corky, a mutt, following at his
heels, was supposed to do the
same thing. The director thought
he would be lucky to make the
shot in a day but he didn’t reckon
with Corky. His second try was
letter perfect. Shooting time,
twenty minutes,

Perhaps you've wondered how
those cute expressions dogs assume in pic-
tures are obtained. Trainers use lures—
sticks, old shoes, rubber balls, and other
play items.

“If a director,” points out East, “wants
to make a shot of Skippy with a puzzled

This animal's face iz worth $25 a day in comedy se-

guences. Above, a pair of actors before the camera
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look, head cocked to one side, we
can get it with the help of a rub-
ber mouse—the lure. The mouse
is Skippy’s favorite play toy.
Skippy is placed in position and,
putting his rubber mouse in my
pocket, I squeak it a few times.
He hears the sound but doesn’t
know where it's coming from. He
becomes puzzled and looks it. If
a dog is to chase a man, we have
the actor place the dog’s play ball
in his pocket and run.”

Dog salaries vary according to
the dog's ability and the; part.
Outstanding performers are paid
from $125 to $200 a week and for
piecework, a minimum of $3 and
a maximum of $25 a day. Fre-

A Hollywood chimpanzee whispers sweet nothings to
Andy Devine. Left, Prine Great Dane movie star

quently a dog collects
for merely spending a minute or two be-
fore the cameras.

Great Danes pick up extra work by dou-

bling for tigers in the long shots of animal
pictures. With a false head and a paint
job supplied by the make-up department,
a Great Dane becomes a tiger. If a tiger
is supposed to get loose in a circus tent, a
close shot is made of a tiger hopping out
of a cage wagon into the open arena,
which, of course, is simply a largersteel
enclosure. The dog carries on from this
point.

The zoological parks, animal farms and
circuses supply elephants, lions and tigers. ...
Some of the latter have been “killed” doz-
ens of times. In virtually every jungle film -

: : b
some tiger is supposed to be dropped by i :
native’s spear. Screen technicians have & *
number of ways of obtaining this effect, -
the most common being with a strip nf_" \

Scene from a comedy which, was made with an
all-barnyard cast of/ charactars . , ~ ﬂ_ {Continued to page 119A)
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. . 4 o ’ : million calories of heat daily into
.ectrlc Line FlSheS for Oil every square yard of the temper-

Hidden ill Deep Earth PUGIS ate zones. In the three months of

- ' ~ maximum sunshine, he said, each

: ' acre of land receives from the sun
heat equivalent to that produced
by burning about 250 tons of coal.
Scientists believe that means can
be found through chemical, elec-
trical and mechanical studies to
harness this tremendous energy.
At Harvard University, research
workers are studying the possibil-

ity ;ﬂi speedin% up growth of trees.

63-Pound Quartz Crystal
Unearthed in Brazil

One of the largest and finest
quartz crystals ever to enter the
United States has just been
brought from Brazil. It weighs
sixty-three pounds and cost
eighteen dollars per pound. Based
on optical quality, experts believe
the crystal surpasses any museum
piece of this type in the country.
Although quartz, a form of silica
occurring in hexagonal crystals, is
distributed throughout the world,
no deposits of suitable optical

; d&f quality have been found in the
B ~  United States. Brazil is the chief
source of supply. The giant crys-
tal is now in the vaults of Bausch

Oil men go “fishing” with an electric line in and Lomb, an optical gompany
search of hidden petroleum pools deep beneath the mﬂjﬁz erystals for

ot A

earth’s surface. In this new prospecting ,
0 " L-’;{_Ll{ ";,)\ \j

Lot N AN,

{
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Dropping electrode into well to “fish” for oil. The hidden pool
can be located by taking electrical readings

oil well, and a second electrode is plugged
into the surface. By readings of the elec-
trical potential and impedance, the opera-
lcr can determine the location of the pool.

[0
“Canned Energy”’ from the Sun
Is Goal of Research Scientists

o/ Conversion of the sun’s energy into
! power to operate man’s world, or storage
Jof that energy for future use, is the goal
toward which research scientists at Mas-

| sachusetts lnswmagy will

shortly bend their . Dr. Karl T.
é Compton, president, in announcing receipt
J

of a g]'ft of %47"”}[) for the project, pﬂintEd Measuring and testing huge quartz crystal recently
out that the sun pours an average of four _ brought to the United States *

method an electrode is lowered into the
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lenses and prisms. Quartz
crystals are employed be-
L. .cause of their high trans-
« parency and the superior
» resolution obtained with
thlS material in the short-
er wavelengths of light.
. The shorter the wave-

Iength the greater the re-

* solving power. Although -
-'the microscope is now "

_equipped with special ul-
" _traviolet accessories, it is
"if spectrographs, spec-
.trometers and mono-
* chromators that the chief
necessity for quartz optics
exists. Biologists, cytolo-
gists and histologists ben-
efit by the use of guartz

- accessories for the micro-
scope because of the abil-
ity to differentiate better
between various cell and
-* tissue structures, while
-the spectroscopist utilizes
“ quartz instruments in de-
* tecting various elements
whose identifying lines lie
in the ultraviolet portion

of the spectrum. ! 4
¢

Tanker Frees Self of Fumes DLI
for Safety. Whtle under Repalr L

While oil tanker stands off a safe distance from harbor shipping, air 58" -
forced into tanks to drive out explosive gas before beginning repairs -

Danger of explosion necessitates the utmost precaution to
free an” oil tanker from gas fumes whenever repairs are{'i\d)
made on the ship. When an oil carrier was rammed by an-
other vessel while carrying gasoline and other highly in-
flammable cargo, the damaged tanker had to return to port
and discharge all her cargo, then put out to sea to gas-free
by fércing air into every tank, ventilating thoroughly, Then
the fanker could return to dry dock for repairs. Welding
operations are perilous if all the gas has not been expelled.

(2

Bombing Planes Drop Flares to Light “Blackout” Area

Bombers spot their target by licht of flares. Army camp can be seen at
ri:at and searchlights of anti-aircraft guns in left foreground

Flares dropped from
army planes shed an eerje
light over the region of« *~
Farmingdale, Long Is- |
land, during a test “black-
out” while “invading” 4ir
squadrons bombarded the
coast. With all lights,in
the area extlnguls}u:d
U. S. air corps bom
flew high overhead and
made photographs by the ¢
light of the flares to de-
termine the accuracy” of *-
their “bombing” aim = ‘g«

S
. ¥

{(Our Bureau of Infor-
mation will answer ques-
tions regarding articles in
this magazine, if accom- 4
panied by return postage.
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Tractor Tire Is’ Kmfe—Edged :
. withdraw fuel vappys, acid vapors
W forjgtter St lng 111 M’ﬂd and blowby gases from the crank-_"*

(_l;g case and discharge them into t
intake manifold to be remixe
Wlth the gas and returned to th
cyhnders as fuel. Oil vapor from
* the crankecase is also used to lu-

bricate the cylinders by feeding
thruu the intake mamful
Earth Is Zn Perfect Spher
So Gravity Plays Tr1cks§

& Because this earth is not a per-
3 fect sphere, gravity plays stran
y: *'m ]

tricks. A plumb line does not a
ways point exactly toward the
center of the earth, and astron@3y
Jaiers must take thls into account
in making observations of t
heavens, Variations from the true
sphere affect variations in gravi-
tational force, a fact which

_' "'"'D strikingly revealed by changes in
' the rate of a clock timed by

L ]
\’“-, . Inch-deep rubber flange on front tires of tractor prevents mdc- gravity-pendulum if it is moved
- slipping and improves steering. Tires do not pick up mud il} different Fﬂl'tS of the world.
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*-  Knife-edged tires are being installed on 15
the front wheels of tractors to make steer- ower-Driven Meta[ Jig Shear

ing easier, allowing sharper turns and
preventing sidewise slipping. This new for Cutting Sheet Steel

tire has a one-inch flange of rubber pro- Its upper knife reciprocated at high
jecting out from its center, but is otherwise ~speed by a guarter-horsepower motor, a
smooth. It does not clog with soil. jig shear offered at moderate price cuts
eighteen-gauge sheet steel. Compound
[* (. OJ:’ . curves as small as a one-inch radius can be
sitive Crankcase Ventilation =Jcut easily. The two knives are of hardened
. : tool steel, the lower blade being retract-
Frolonge Engine’s Life able below the worktable to enable start-
Dependent in ne—3ing and completing inside closed holes of
way upon the anyshape without a previous starting hole.
speed of the ve- S Both knives are two-edged and reversible.
hicle for its effec- 5~ I T
tiveness, a new.a“"‘_f.ﬁ‘{c’:; . 3
system of crank- i
case ventilation is ma. :
said to pr crln:mg
engine life by aid- "
ing in prﬂmpt
evaporation of ra
fuel and removal
of gasoline, water
and acid vapors
Installed between the crankease-and 1h&

7(;!...1.{..45?1_,
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Cytting design through steel with jig shear who
intake manifold on the engme, the system r bl e is driven blfdﬂ"' F.upnrr mo
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Tmy Fire Ehmne Hurls Twé‘nty-Foot Stream

I‘Ul’t’LAI{ uL(Hﬁ.\:LCS
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Reminiscent of the

" dashing days of horse-
- “drawn fire engines, a
~ working model built by
two Cincinnati electri-

¥ecians frof a picture of
one of the old “Continen-

“tal” engines throws a
“twenty-foot stream of
avater from its oneesix-

“teenth inch nozzle. '\T]'IL
‘model builders, JFred

Bats %hijﬁd_cmﬂ\ﬂm
worked eight years on the
miniature and turned out
every part except the
steam gauges. Construct-

ed on a two-inch scale,
‘the vehicle is twenty-

eight inches long, seventeen inches high at
the stack and eleven inches wide; with
shaft and team it measures four feet from
tip to tip. Every part operates as it did in

" the “granddaddy” of fire engines. The
“boiler is coal or blowtorch-fired, taking ten
minutes by the latter method to raise fifty
pounds of steam. Iiz capacity is 100 pounds

L L]

Top, the model builders
with the “works" ready
for assembling on chas-
sis. Left, the compléted L
twenty-eight-inch Ffire- = ™ .
engine model. Below are

the boiler and the engine

and pump

steam, and the pump can supply four ht}s
lines. The boiler has safety valve, steam..g
gauges, whistle, water glass and innumery”,
able valves. The nozzles deliver water at
thirty pounds pressure.

—

Flﬂbh‘?—f’ht with a Flexible Neck"’ ‘r‘

Reaches around Corners |

Its bulb at the end of a long, flexible .
neck, a flashlight just introduced can 100k !‘-
around corners
and throw light in
inaccessible
places. The neck
is made of flexible
conduit and will
bend in any direc-
tion. This neck is
removable, and a
regulation head can be
battery case, if desired.

‘1"$J

attached to the S
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Fence im Auto Wheels

}f}'qn Wooden-Spoke Days - ;
N

This garden fence at the rear of a San Antonio heme
is made of wooden-spoked wheels from early autos

It took some time to collect the material
for the back-yard garden fence at the
home of C. A. Givens in San Antonio. He
built it of discarded Ford auto wheels
from the days of wooden spokes, and some

% of the wheels were still on the early 1920
*  models when he found them,

~)|
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?.C’r: l‘g dy Clothesline Stretcher
s Prevents Knotting

Eliminating
knotting and tan-
gling, a clothesline
stretcher now on
the market saves
time and saves the
line on washday.
It consists of hook,

pulleys and ntas-
ter pulley which

. support the line

- without sag. The master pulley is used for
-,
%

« taking up slack in the line. It may be re-
' moved ;.yhen not in use.

AT

News on Star Is Ancient History
b Before It Reaches Earth

It may be news on earth, but events on

the stars are ancient history when they

" are rushed here by telescope. Because of
.'the time light takes in traveling from the
stars, the facts of astronomy printed in our

-, textbooks deal not with the universe of to-
day but the universe as it existed millions

o m‘ x. AN A A A . .
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of years A
observatory “eye” may not be there today. \\s
Even when an astronomer discusses con-
ditions on the nearest neighbor star,
must wait four years to learn whether the
ctar was actually existing when he dis-
cussed it. It is as if news from Europe tu%

four years to reach us and the daily news

papers recorded as events of today what 3
happened back in 1934, e
¢ &2 0 ~ B\

Hose Converted into Sprayer .

by Inexpensive Elbow
For converting c_;‘él
into a sprayer, an
inexpensive elbow
of aluminum alloy
is on the market.
The purchaser
uses his own hose
nozzle and hose. A
spike attached 1o
the elbow permits
setting the hose on
rock garden, in vertical or inclined posi- < |
tion. The elbow will not corrode.

|
6 7
Exposure Meter Worn on Wrist

While Sighting Camera

For fast shooting, an exposure meter
worn on the wrist like a watch gives a
quick reading while both hands sight and
focus the camera. The one-dial meter
shows relationship of film speed, stop and

the garden hose

=
lawn, terrace or
exposure time at a glance.

With the meter attached fo your wrist, figuring prop-
er gxposure is a gquick prelude to snapping picture

"'+..|-"l. PP
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Stran]f-luhint vehicle in pineapple field straddles the plants.
watch loading and the path his machine is to follow. The vehicle speeds harvesting

Methods of harvesting Hawaii's pine-
apple crop may be changed radically by a
field earrier which can be driven through
the fields over rows of ripe fruit. The mo-
torized equipment enables growers to ban-
ish the drudgery of having heavy bags of
ripe pineapples carried long distances on
men’'s backs. The carrier is powered by an
eight-horsepower engine and is equipped
with four wheels on which are mounted
nine-inch soft balloon tires. Power is ap-
plied through a single drive wheel which
extends out in front so that it may follow
the middle of the inter-row. When the
operator is running on a straight course, a
locking device causes the offset castor
wheel to follow the course without wob-
bling. The locked wheel is released auto-
matically when the driver makes a turn in
either direction in excess of a predeter-
mined angle. The wheel base is ten and
one-half feet and the tread six feet. The
steering gear turns the wheel 110 degrees
in either direction, so the machine can be
reversed in its own length on narrow field
roads when it reaches the end of a row.
Fruit is put on carriers, which stick out
behind like squirrel tails. Each carrier

As shown, the driver sits sidewise to

consists of a metal trough holding an end-
less belt. Workers lift the topped fruit to
the carrier and men standing in catwalks
on either side of the truck then place the
fruit into boxes. Four tracks lengthwise
an: chme hold about one ton of fruit.

AdJustable Bottle-Cap Opener
Fits Lids of All Sizes

Whether that sticky cap is on a half-
ounce bottle or a gallon jar, an adjustable
cap remover just introduced will take a
firm grip on it. A wing nut adjusts the
saw-edge clamp to a tight hold.

~ Wing, nut adjusts clamp to width of bottle cap /'}
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‘VHEN the transmitter staff of Station
WEAF, on Long Island, recently re-
ceived a trophy for a 99.9992 per cent rec-
ord of efficiency during 1937, radio sud-
denly remembered its half-forgotten men.
They are the super-sleuths, engineers
and vigilantes who stand behind vour ra-
dio programs. Theirs is the task of caring
for a temperamental mechanism whose
working parts are as sensitive as those in
a fine watch. A highly important task it is,

E”MEN

Top, handling big rectifier tube

with asbestos !:.!ul"l.-.t. Bottom,

station engineer placing emers

gency clip lead on control appa-
ratus at WEAF

for the radio broadeasting
industry must function
without interruption.
During 1937, WEAF's
time off the air due to
equipment failure was
1|"If'["F"' minutes fil'll.i twen-
ty=-nine ceconds out of
6,380 hours and twenty-
four minutes. Only ten
seconds off the air were
Ufj.‘n'gurﬁﬂu- to jw['-nn:]i*E
errors, giving an efficien-
cy of 99,9992 per cent,
Railroads pride them-
selves on a ninety-five to ninety-eight per
cent average in arrival and departure ac-
curacy; air lines, on an efficiency of ninety-
three to ninety-nine per cent. No other
form of communication or transportation
has attained the efficiency ratings of
broadcasting stations. In 1937, a total of
47,121 programs, totaling 16,838 hours,
passed through the master control board
of National Broadcasting company at Ra-

dio City in New York. Time lost due to
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equipment failures to-
taled but thirty-two
minutes, giving a 99.9365
per cent efficiency.

To run a modern 50,-
000-watt broadcasting
station requires the most
elaborate precautions
possible, The aim of the
engineers is to prevent
trouble at its source, but
failing that, they meet
emergencies as they oc-
cur. Literally speaking,
a particle of dust is suf-
ficient to interrupt the
operations of a station,
and hence the first man- A o ‘d;:i_,f{.-f
date of a boss engineer L wo e g
calls for cleanliness. In
WEAF's transmitter, the
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relays are adjusted to a thousandth of an
inch and an insignificant speck of dirt may
cause breaks, noises, or low level in the
transmission.

Attending a transmitter means a twenty-
four-hour vigil for the engineering stafl.
The men work in eight-hour shifts, and
two are always on duty. Functioning of
the transmitter is reflected at once in me-
ters, dials and gauges. If something hap-
pens, the men on watch spread an alarm
which rings a loud bell on the outside of
the building. Even after the WEAF an-
nouncer says ‘Good night” to the radio
audience at 1:00 am. every morning, the
transmitter staff may be found working.

MECHANICS

Only during the night is
it possible for many re-
placements and repairs
to be made.

Many amazing things
happen, despite all pre-
cautions, Once a bat flew
through an open window
and short-circuited the
condenser plates so that
they fused together. This
kept the station off the
air for eight hours.

When the present trans-
mitter was being installed,
the contractor's truck,
carrying a high case,
caught the transmission
line and carried it away
completely. The station went off the air for _
several minutes before the emergency an-
tenna went into operation.

The pyrotechnie display around a radio
station during electric storms seems to
make such a place dangerous. Although
the towers may attract lightning, a trans-
mitting station is a safe harbor in an elec-
tric storm, since the antennas are ideal
lightning rods and conduect the high-volt-
age shocks into the ground.

The Long Island transmitter is linked to
NBC’s Radio City studios by land wires.
The nerve center or “bottle neck” of the
system is the master control board. Lead-
ing to and from the master control board

. Top, power-room control board which regulates Aow of electricity for broadcasting station. Bottom,
master control board through which thousands of radio programs Aow each month



are thousands of wires
which convey the sensi-

, tive electric currents that
make possible your radio
programs,

Twenty vigilantes are
assigned to the job of
maintaining the studios
at top efliciency. About
» 3,000 relays and 10,000
contacts in the switching
system must be watched.
Here again, a speck of
dust can cause trouble.
Nobody is admitted to the
relay rooms, and the air
is washed and purified

Photos eourtesy National Broadeasting Co

Top, throwing in antenna switch d'un:'n' thunderstorm. Bottom, throwing
in power breaker and regulating filament mnc.l'l-r'_mz rheostat

before it is admitted to the sanctums of
radio, After the networks sign off for the
night, the maintenance men go through
the daily routine of “exercising” all relays
and circuits to detect possible faults.

The eastern division engineer leads a
hectic day-by-day existence. After a dec-
ade of doing this job, he has become more
or less accustomed to such orders as “Set

up an Australian circuit between 1:50 and

2:10 p.m.” Or, “Arrange
to broadeast from a strat-
r:sl)hr'r{- balloon over
North Dakota.” His job
does not stop with the
actual arrangements, He
must take every precau-
tion to guard against pos-
sible program failures.

In practice, the corps of
vigilantes in the National
Broadcasting company
work on the theory that
prevention pays, This is
illustrated by Department
File No, 323867-H. Every
tube used in engineering
operations is pre-select-
ed at the factory, then
checked by NBC. One
day the engineer assigned

three tubes as defective.

. Back they went. But the following week,

the same three tubes turned up in a new”
factory shipment , They .went; back the
second time.

“We give up,” concluded the factory
manager, “we put those three tubes into
the second shipment to see whether you
were really on the job."”

When an emergency occurs, one of the
{Continued to page 121A)

¥

to tube-checking rejected »



gy & W

t\_ L

-
.
%

oy

406

Dgsappearmg Tractor Lugs
% Retract within Ri

L.

§\
maid
| A

Top, cranking the retractable lugs out of sight
within rim; below, the lugs fully extended

&
Y
- |
)
?
-
G
Lugs that disappear into the rim of th
tractor wheel have been invented by a
Wisconsin farmer. The long, spiked o
wedge-shaped lugs are attached to th
edge of a circular metal plate inside thégs

wheel, so as to pivot freely.
revolved by a hand erank, pushing out or

, Withdrawing the lugs through slots in 1[;_1

wheel surface, extending out as far as five
and one-half inches. The inventor found J
he could save both fuel and time with the %

more ground with the lugs withdrawn than
extended the same amount of fuel. :,
5 3

-

X-Ra? Inspects Your Groceries ~
fcnget or F El n O jECtS

Whether it's breakfast food dr ]r}, l‘u
ham or sweet potatoes, your groceries soon
may be labeled “X-ray analvzed.” Al-
ready many oranges and grapefruit are
inspected by means of the fluoroscopic
screen for woody texture or incipient de-

i‘_".r_! l"

cay, and this methed—-—used ntc-u /‘t, d:ﬂ

- easily portable.

The plate 14\:

ractable lugs, plowing considerably~—

POPULAR ME(HA'\*‘E]M 747

cover flaws in steel—is being extended to
other food products. Tooth-cracking pe
bles can be discovered in a shipment of
salted nuts; foreign objects in breakfast
foods and other packaged goods can be
caught as they cast their shadows on the
screen, and black-hearted potatoes a
thrown out before they reach the customer.
One fruit company using the X-ray to ex-
amine citrus fruits on the conveyor b%‘g{
saved thirty per cent of suspected fruit

that had been cast out on first examination ,
but was proved sound by the X-ray eye.%\h

O b
Quiet Portable Braille Writer ¢
Invented by Blind Youth 3
Weighing slightly more than five poun

(1 carrying case, a quietly operating
+ Braille typewriter for use of the blind is
Developed by a blind
wouth in four years of working by touch, i

s ten inches long, five inches deep am:l
“our inches high. The machine has six keys
which operate simultaneously in combi-
nations to perforate the Braille alphabet
on special paper that is stored in a eylinder
within the typewriter’s base. Two other
keys, which work the back spacer and tab-
ulating mechanism, and a folding space bar,
complete the operating parts. A bell warns
the operator when a line has been com-
pleted. Speeds comparable to that at-
tained on standard machines can be main-
tained on the Braille writer.

Blind person operating small typewriter designed
especially For the sightless
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Diesel ‘Silverfish’ Starts Rail Run in Germany

Grotesque in “facial”
appearance is the newest
of streamline trains in
Germany, christened the
“Lower Saxony Silver- -~
fish.” =H 15 BT entirely
of light aluminum, and is
powered by two 600-
horsepower Diesel en-
gines. The train made its
first trial run at Hanover
recently. It is more than

« seventy-five yards long.

Hangers KEC[I({)}I'G

the Bathtub

in Place

P
=
-5
-
-
=
=
-
o
-
-

irm anchorage for
built-in bathtubs is pro-
N7 vided by special hangers
\ which eliminate the set-
\ tling usually encountered
where wood supports are
Q used. The rim and sharp
lugs of the tub rest on
& metal. The tub, during in-
= stallation, may be raised
or lowered to proper lev-

el by turning a nut con-
veniently located above

the rim of the tub. Instal-
lation is easy. One fea-
ture is that the hangers reduce the chance

é t settling will cause cracks at the tile or
plaster line. The hangers are attached to

studding yvith only two lag scre
1 ?J% '_kﬁ’%, (O70
N Al

o
'

F L |

Cutaway showing how hanger {seen in inset )
& supports the built-in bathtub

____...--"'"l':.
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This grinning mechanical monster with wide eyes and button nose is h"ur-
new Diesel ﬂr-nmfinﬁm' o

ipg out of Hanover, Germany

Chord “Bridge” for Piano Novice °
Helps to Teach Harmony

Piano students '
are helped in the
study of harmony
by a ecehord
“bridge” that picks
out combinations
on the white keys.
It is a half-inch
piece of wood
eleven incheslong, (
with four “legs” tipped with felt. When
the left center leg is placed on a key, for ¢
example C, the other three legs strike
notes in harmony: those to the right, G and &
upper C; the left leg, lower E. In this
manner the novice can pigk eut chords
and memarize them £ f f
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Below, how the work iz done

Designed to speed up and simplify hand
Yknitting, a small loom has been introduced.
t weighs slightly more than two pounds
4ind is thirty-three inches:leng by three
md one-half inches wide. It is made of
Philippine mahogany. There are two sec-

L

the opening in the loom. This opening de-
termines the tension of the knitting, as
differently sized needles do in hand knit-

tions, one fitted with sixty-five keys, each

numbered to facilitate instruction in types

of stitches. On each end are stainless-steel
%’ metal plates and thumb screws to adjust
=,

the keys, while the keys serve as the loom.
A counter at one end of the loom keeps
track of the number of rows knitted, regis-
tering from one to 100. Cupped disks on
each end of the loom hold the yarn, which
is simply twisted once or twice around the
disk. The inventor claims that most wo-
men learn how to use the loom in fifteen

minntes and that after becoming acquain
gy a o) . Y

FAc A o

i
Simple hand loom with which the beginner may Enit.

ting. A celluloid-handled steel device -
called a pik is used to lift the yarn over =

ed-with its use, they are able to knit four
times as fast as by hand. Previous knitting
xperience is said to be unnecessary. A

sinall model turns out doll-size articles,
1

Watt’§ Horsepower Formula
Found in Scrapbook

How James Watt computed horsepower

in 1782 is revealed in a scrapbook now in
the library at Birmingham, England. At
that time, horSes Were employed o drive
mill machinery. Watt estimated that the
average cart horse developed 22,000 foot-
pounds of work per minute. Anxious to_ .
give good value to gurchasers of his steam &,
engine, Watt, in Tusing the term “horse- »
power,” increased his estimate by fifty per
cent, and thus the 33,000 foot-pounds per -.

minute fq;;mula was evolved.

& 685
Flashlight with Tilting Head
Handy in Close Places

Constructed so that its head may be
slipped forward and tilted, a new flashlight ..
is handy in close quarters. The head is* °
connected to the flashlight body by metal ~..
sirips into which narrow channels have

been cut. Small brads on which the chan--<:

neled strips slide prevent the head from. ==
being detached. Electrical contact is main-_

tained between flashlight head and body * -

through the metal strips, whether the head™
is tilted or not. A clip permits fastening
the flashlight to the belt, with head tilted
to throw the beam in the user’s path or on ..
his work, thus leaving the hands free.

direct beam where desired
- x J

M I Wi (A R

" |
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Cutting Patterns for Giant Turbine’s Skeleton

Here vou see the patternmakers of power.
Above, they are shaping o gangling “"dad-
dy longlegs" Ffor casting the fifteen-ton
intermediate pressure section of a 60,000-
kilowatt condensing turbine, It measures
twenty-two feet across arch. Tuba-
mouthed skeleton, right, is pattern for
suction inlet of a propeller-type pump

No illuminated night-crawler iz skeleton
above, but pattern for low-pressure sec-
tion of evlinder cover of 80,000-kilowatt
single-eylinder condensing turbine. Each
piece is shaped with precision of a tele-
scope mounting; this nineteen-foot pat-
tern has over-all tolerance of less than
one-thirtyv-second ineh. Photos were tah-
en in pattern shop of Westinghouse steam
division af South Philadelphig, Right,
culliny deerten foreylifider base
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TRICK PH
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No, the camera wasn't cockeyed, nor was the subject a monster with huge hands. Just a simple photo-
graphic trick. The lens was held close to the hands, and back of camera was tilted

« JHOEVER said the camera does not
ot lie was only partly right. Used with
‘e careful attention to the rules, the camera
:: doesn’t lie—it gives an accurate, literal
. transcript of whatever is placed before it,
v Wwith correct mathematical perspective
«# and truthful rendition of values.
L v But by certain simple tricks and devices,
one can make the camera tell all sorts of
p. untruths. Distorted viewpoints, twisted
reflections, combination exposures and
¢ other stunts can be used to present things
as they aren’t and as they couldn’t be.
<+ The camera isn’t fooled—it just sets down
exactly what it sees—but people who look
<« at the final pictures are likely to suspect
black magic.

Anybody who has a camera can play
with pictures of this sort. They are fun to
make, and the results are usually quite
startling.

Convex and concave reflecting surfaces

el

such as a bent sheet of polished tin, a sil-
vered lawn globe or a chromium-plated
bowl; two or more pictures on the same
film; a tilted paper holder in enlarging, all
can be used to make the obedient camera
record things in disconcerting fashion.
Highly polished curved subjects, such as
a chromium-plated automobile hub cap or
headlight shell, pick up weirdly distorted
reflections which can be recorded by the
camera. A negative made from such a
subject may be masked in enlarging so
that the outlines of the reflector are con-
cealed; by such masking, the source of
distortion is hidden, and persons observ-
ing the print are baffled until the photog-
rapher gives them the key of the puzzle.
Reflecting surfaces curved in only one
direction distort only one dimension, but
a bowl-shaped or hemispherical reflector
distorts in all directions. Chromium-
plated kitchen utensils present a-variety



HOW 4 MAKE THEM

Jerking that giant 7

molar, at right, was |%
no operaotion at all. .
Tooth is made of
putty ; camera back
was Lilted for dis-
tortion. That spec-
tacular skyseraper
fire, below, never
happened. Efect
was obtained by
melting emulsion
with hot water
spraved on opposite

side of flm

of surface shapes, and by utilizing reflee- .
tions in them the photographer can give
ordinary subjeets many curious twists.

Refraction produces as many quaint ef-
fects as reflection. Try, for instance, pho-
tographing the images of objects in a large
goblet filled with water, or a round gold-
fish bowl.

When photographing reflections in
sharply curved surfaces—such as a globe
or bowl—it is good practice to focus on the
reflecting surface, and use a small lens
opening to insure sharpness in the reflec-
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tion. With some subjects,
distortion can be intro-
duced without the use of
reflections, The classic
example of direet distor-
tion is a closeup of a man
lying with his feet ex-
tended toward the cam-
era, so that the head pho-
tographs small and the
feet enormous.

This exaggeration of
perspective where objects
are placed very close is
characteristic of all lenses
—including the eye. Try
viewing the tip of a long
pencil an inch or two from
one eye, and note how
the tip gains in size while
the rest of the pencil ap-
pears to taper away. The
closer an object is placed
to the lens, the more vio-
lent the perspective; as
distance is increased, ob-
jects return rapidly to
normal size relationships.

Most amateur cameras
are not designed to per-
mit such extreme closeup
work; indeed, their focus-
ing is restricted so as to
prevent it, because in or-
dinary picture work it is
likely to be a source of
unintended distortions,

POPULAR MECHANICS

and the inept photogra-
pher tends to blame the
camera. However, ama-
teurs owning cameras
with long-extension bel-
lows and ground-glass
focusing can work as close
to a subject as they like,
with results as interesting
as the photographer is
clever. By choice of an-
gle, remarkable twists can
be introduced into close-
up pictures of people, and
judicious distortion of
prominent features, such
as naturally large ears or
long noses, will produce
genuine photocaricatures.

The nearer the camera
is brought to a subject,
the less “depth of field"”
the lens has, and it must
be stopped down consid-
erably to keep the near
and far parts of the sub-
ject in sharp focus. Here
again a ground-glass fo-
cusing back on the cam-
era is an advantage, as
the photographer can
view his picture exactly
as it is before he shoots.

Odd angle shot, top, is under side of typewriter seen from Aoor. Acrobat
stunting on Aagpole was merely jumping: three films made that picture.
For big feet, put lens close up, stop down diaphragm and tilt camera back
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Loohs like a heat wave in the big city, doesn't it?
The cameraman pul waves in the shyscrapers by
tacking the enlarging paper in waves. That toothy

fellow at right is grinning through magnifving glass.
Focus on image through magnifier, and stop down
diaphragm to keep eyes in focus

At left, the photographer caricatures himself by “shooting® his reflection in a polished automobile
headlamp. Then the trickery is concealed by trimming away the headlight, as in enlargement below.
Trick shot of juggler at right was made with cutouts on a sheet lighted from behind
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Double or multiple exposures are a source of
many laugh-provoking pictures. They require
no special camera equipment, but careful con-
trol of the light is essential and generally this
makes it necessary to work indoors.

There are three general groups in the dou-
ble-exposure field; multiplications, as of a per-
son playing a three-handed card game with
himself; impossible situations, as of a man fad-
ing into thin air, and giant-and-pygmy pic-
tures, in which human figures are made to
appear absurdly large or absurdly small.

A picture of the one-man threesome at cards
calls for a dark-surfaced table and a dark
background. The player should wear a light-
colored suit. The camera is set firmly on a tri-
pod, and one exposure is made while the play-
er sits at the left side of the table, another as
- he sits at the right, and another as he faces the
camera from the far side of the ta-
ble. Exposure is adjusted so that
the lighter parts of the picture re-
ceive full exposure each time the
camera shutter is opened. Of
course, the film is not wound dur-
ing the series of exposures, and
camera and table are not moved.

The shot of the man fading
away, mentioned above, is also
made without moving the camera
or winding the film. It calls for
two exposures. The first exposure
is just long enough to show details
of the room. After this exposure,
the man is placed before the cam-
era, and a light carefully arranged
so that only the upper part of his
body is lighted while the rest of
him and the room are kept in deep

{Continued to page 114A)
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Is that @ miniature camera or min-
iature cameraman? [#'s all in the
point of view. To exoggerate per-
spective, lens must be close to sub-
ject=—in picture below, camera shot
from base of stepladder; small dia-
phragm opening increases depth of
focus. The “hear no evil, see no
evil, speak no evil” girl was not
triplets. The same youngster posed
for three exposures
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Salt-Water Pohce Guard New York’s Harbor

Covering New York's
waterfront is the job of
“* .the salt-water police. In
fair weather or foul, the
police department’s ma-
rinédivision has the task
of patr®lling an area of 580
miles with ten launches
and a force of 150 officers
and men. Rum runners
and river pirates have
passed out of the picture,
but there remain the
smugglers and dock
thieves, In the course of
a vear, the marine police

Top, cleaning one of patral
boat's puns. Left, inspect-
ing papers of junk boat.
Right, fast boal on patrol
duty tn New York harbor

are involved in dozens of rescues, and they
regulate traffic and help federal agencies
to enforce navigation rules. In addition
they have the task of grappling for the
bodies of hundreds of accident and suicide
victims. To aid them in the work, the =alt-
water police have radios similar to those
in police squad cars with which they keep
iin touch ‘with*headquarters. Among the

- .

patrol boats is a fifty-eight-footer former-
ly owned by William B. Leeds, the tinplate
magnate, who presented it to the police
department in 1929, Powered by two eight-
cylinder engines, it has a maximum speed
of thirty-five miles per hour. Each boat
carries submachine gun, gas and smoke
bombs and small arms, as well as grap-
pling hooks and first-aid kits.
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peda) which leaves the hands free to han §
dle the subject being photographed. Ean-.s

Business Records Put on Film
time the pedal is pressed, the film is posi-
tioned, the lights are turned on from ha

to Recorder
" A .
- to full photoflood intensity and the shutter

“w s actuated. So simple is its operation th

. ‘x\( speeds of 500 to 1,000 exposures per hour
.-" may be made. The film comes in dayligh
L loading cartridges. A *ounter on the ma-
chine indicates film consumption. Indus

' trial firms, research institutions, gov
Cy mental agencies, libraries : orical
(<> soci@ti®s are_using the machine.
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‘ Vibratiﬂz in Ships and Euildings
Stopped by Steel Coil Springs

Huge multiple coiled steel springs are
.‘bemg installed in buildings and ships to
\bmrb vibrations and protect power

j]Idl‘llH. One New York department store
Eﬂﬁ a large Diesel power plant “floating”
on thirty-six giant springs, each with a
load capacity of 25,000 pounds. Engineers
have developed ways of supporting loads
up to 900,000 pounds on coil springs, thus
isolating big machines from the building
or ship hull and improving performance
ear of the power plant.

. ' Lo 1.5

T iA ! L

B Stmp]‘c phn!‘u—recarn}}ug mal:'hu:e in operation, put-
ting book pages on tiny film

e ) < Business records, valuable papers, man-
N ~useripts, books and the like may be pre-
b w served in small space by recording them ™~ an
v yon film through microphotography. A n
= instrument, the Photorecord, -does the
= W work, recurdmg as many as 800 newspaper
6 ‘ « pages on one roll of thirty-five-millimeter
o “film four inches in diameter and two inches
9 4 thick. In this manner, the contents of
o S thirty-two filing cabinet drawers may be

“Bonnet” Canopy on Trailer
Protects Horse from Sun
Over the front of a trailer in which his

horse travels, g Nevada-raneler-saas raised

a “bonnet” canopy to protect the animal’s

lasts as long as record paper of the high-
est quality. Duplication is easy. Once de-
sired material is recorded on film, it is a
simple matter to make positive film copies
of the original negative, or enlarged prints
of any size. Thus, any business house may
keep a permanent file of original material
and make copies for use in branch offices.
The Photorecord is compact, a completely
portable camera apparatus weighing only
forty-two pounds packed. In it is com-
bined everything necessary to photograph
anything occupying a relatively flat plane
up to and including a full newspaper page
and record it in miniature form on a small
strip of film. It produces 800 double-frame
pictures and 1,600 single-frame pictures
from a single loading of 100-foot film. Op-
eration of the unit is effected by a foot

filed in one drawer in film form. The film
%
i

head from the desert sun and wind. When
the back gate of the trailer is lowered it
becomes a gangplank for the horse.

Thinking of hiz horse's cnmﬂlrt. rnn:ﬁur put this

un and wind
a . ™= B

cnnapy on trn?jnr prutﬂ: frnm
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TWD standard oscillographs, of

the type widely used today by
radio servicemen, can now be em-
ployed to demonstrate television
for experimenters by merely mak-
ing a few slight circuit changes
and equipping the
instruments with
special tubes.
This simplified
television demon-
stration is made
possible by means
of a recently de-
veloped DuMont

tube known as a
“phasmajector,”
(Greek for image
emitter) which
takes the place of
the usual cathode-
ray tube in oscillo-
graph No. 1 shown
in the upper pho-
to. This instru-
ment serves as the
transmitting unit.
In place of the fluorescent screen, there is in the “phasmajector,”
a metallic plate on which is printed the desired picture, or test
pattern, as will be noted in photo Fig. 4. Also, the tube includes
the conventional cathode-ray tube gun and deflecting electrodes.
When used with the proper sweep circuits and amplifiers, the
picture on the metallic plate can be scanned and transmitted to
a television-type eathode-ray tube in oscillograph No. 2 which
acts as the television receiver.

As the cathode-ray beam scans the image, varying amounts
of secondary electrons are released, depending upon whether
the beam strikes upon metal or special ink used to print the pic-
ture, A larger number of electrons are released when the ray
impinges upon the metal than when it strikes the ink. The vary-
ing voltage is picked up by the collector electrode and fed to the %
grid of the video signal amplifier; Fig. 3 shows a close-up of the
transmitted u*nage Both oscillographs may be restored quickly »

- to Pnrmal J,rsm:*l.rm:vs: by throwing switches and changing tubes. %
) 2 T !




out DRY CELLS

By M. N. Beitman

JERHAPS one of the most useful, mon-
ey-saving applications of electricity on
the farm is to be found in electric fencing.
This harmless but effective method of
keeping livestock within bounds prevents
wire cuts and greatly reduces fencing
costs, as less wire and posts are required.
Designed for battery operation only, the
electric fence unit to be
deseribed will control up
to five miles of fence in
wet or dry weather and is
easily assembled from or-
dinary radio parts. Oper-
ating tests, made by the
manufacturer of the re-
lays employed in the
unit, have demonstrated
that four 1%-volt dry
cells will power the device
with full effective voltage
for three months and one
week. This economical
low-eurrent consumption is made possible
by the double-relay action which produces
40 short-duration shocks per minute.
When horses, cattle, hogs or sheep come in

LUGy
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contact with the wire, they receive R e
an effective but harmless “sting” . 3 v

which drives them away. One or
two contacts with the wire will teach !
stock to stay within the fenced area.

No particular skill is required to
assemble the unit; anyone who can
use ordinary tools and a soldering iron
can follow the detailed diagrams. Fig. 1 b
shows the sheet-metal base which may S By
be formed by clamping the sheet metal X
between two pieces of wood in a vise.
This base is also available formed and
drilled. All partsare standard; although the
materials are not expensive they must be
of good quality and just as specified.

The simplified wiring diagram, Fig. 2, is
a bottom view of the unit with all parts in
their relative positions. It will be noted
that the Guardian relays (A) and (B), are
mounted on the inside edge of the base,
and soldering lugs are placed under the
mounting screws for convenient ground-
ing points, the external ground being pro-
vided for by means of a Fahnestock clip
mounted. directly on the end of the base.
A “thru-panel” type porcelain insulator is
employed to bring out the “hot” lead to the

=fence wire. Solder all connections care-

fully and tape any exposed wires that A% A -

might short on the metal base. All wiring rf‘.‘:iﬁ;ﬁ:ﬁ”g“ﬂﬂ "I. f;.v}-‘ AT e

under the base is done with No. 18 hook- e s 1 = P

up wire having push-back insulation. - [l—sinsit wine ror i o R
The 1,000-mfd. electrolytic condenser is R .. H ke

mounted by means of a clamp which per- e S

mits it to extend down about 1% in. through ADD LOWER WIRE /' oy bl

the hole cut in the base. This 12-volt con- gl it St Yisa
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. Easy Solutions for Evéfyc{ay Radm Probiems

B

AS COULD | — J e/ t
. Al DEMOMNSTRATE %' I8
L. : OUR NEW

] VACUUM SWEEPER? =
o - == I'M BUSY
e "‘\3 "?L ToOAY,
g 9 = COME |BACK
wl TOMORROW |

4

{insiDEN s
UNIT ™

r telephone saves time for busy housewife
and serves as a protection as well as a modern
enience. Inside unit mounts on wall in kitch-
n; bell-shaped weatherproofed units, over front
and back deors, permit two-way conversations

BUTTONS

\ TO SET
-_— .
! ~3 off HOLES FOR BRINGING = : |
- ’:5 . COIL LEADS Cﬂtu? VALY W\L:‘i Above, shielded automatic push-button tuner no
¢\ =) oown INTO lesf{ e ':“ELE!,,f- available for mounting discety -.......mrﬂ",“,

o (% j ng receiver. Black wire is soldered to frame of varia-
o XU Jr ble tuning condenser in set; red connects te os-
) b cillator (stator) section of condenser and white
- wire goes to antenna-tuning ( stator) section. Left,

:r'. TUBE . LEAD ; - \ FILLER suggested uses for old tube basez: Fig. I provides
- @ 5 | USI‘ I ; a practical plug-in form for winding short-wave

coils; ultra-high frequeney coitl assemblies can be

x —~, FG.1 FIG.2 o arranged as indicated in Fig. 2; a useful battery-
W, SOLDERED BortoMm &3 caBLE cable connector is illustrated in _F:g 3. Below, ter-
\ - QF TUBE CONNECTOR FOR minal strip without binding posts

BASE POWER SUPPLY

BAMELITE STRIP — [

Ty = "'E..,E waltmetler measures ouf- t T
oF it put oFeeystal, buffer, inal and WiBk  wad _‘h 3
medulator stages accurately ; -« m -.‘ﬁ_ug
eliminates all guesswork NO.1 .~ by | 53 E

BASE - J
BOARD

PORT H‘GLE
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’BEGINNERS RECEIVER
5'_" 34 Sticit Waves

3
L
- Part 11
" O'\ILY a few parts were added to pro-
gress from the crystal set to the one-
tube hl oadeast receiver described in the
July issue, These parts will be used also
in the short-wave set which is to follow,
If the variable resistor is of the type
which has three terminals, use the center
lug and whichever outside terminal
gives the smoothest control. In tuning the
broadcast set, advance

"

the regeneration con-
trol slowly until a sta-
tion carrier wave is .
heard in the head- B-BATTERIES
phones. Now immedi-
ately back off the con- .
trol until the program Ly
quality is good.
To convert the
broadcast set to a
short-wave receiver, .
several additional ~——
parts are required, and %
the converted set cov- e
{Continued to page 133A) COlL MOUNTED (N A .
4-PRONG TUBE BASEAORTIGNAL) >
1 ' X . = =
OIS, - RESTOR wiTH L HOLE IN PANEL ANTENNA. T e
. SWITCH NO.| - TR &) SCREW HERE -
A : ::;;“' 3
_______ e = | ,;g;ﬁ .
= "a'QEEEEEE"_“. Wvas ;
| qw]q
gf—-_;— |" ; __1;_.:__ L 0-30 FMMED. ANT. .y
j ] (PAND 4 LARGE TRIMMER COND. il -y
_.-,q_a-—::_'_-_:*:" ————— ™ L Pncnr_f,'}_ — i '."h
B TR TR B 2
AT -'
sl {.1 J' ,; ." 1 -
.'&-"I-I:I_E_L_HEL'._E_P_FITJP:.E: :I__l"!'“ h it Ve S 0025 MPD.
2 X
bt WA ANTENNA

e JALKS

WO0D STRIR Nﬂt%wt;,urrzu LINES INDICATE PARTS
Eataey AND COMMECTIONGE UNDER BASE

l'k_‘a:

GROUND

% RAYTOP VIEW OF ms.c_j Egﬁﬂ&-ﬁg”

Ly



e
="

o

E‘r
T

.

‘3 Speaker for Marine Service
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Automatic Radio Tunin

Programs from eight different stations
can be tuned in automatically 672 times a
week by means of a clock-
operated device recently
developed by a New York

it

mechanical engineer.
nted in the receiver, is provided wit
holes spaced for every 15-minute interval;
small keys placed in these holes change
the programs as the clock, on top of set.
rotates the cylinder.

A cylinder,

< Designed for emergency marine loud-
speaker systems, this unit is completely
weatherproofed.
Used as a loud-

concentrated

! a microphone, it

2 will pick up sound

L \ outdoors, with

B ; small amplifying

gain, from distances up to 100 feet, and

will deliver 100 db. of sound 10 feet from
the horn with an input of one watt.

sound, and also ase

N
speaker for highlz.r;‘_

MEC}{A

3w

Portable Voltage Regulator

Voltages between 0 and 140 are availabl
with this portable auto transformer f
voltage regulation. Radio servicemen ¢
use it for regulating the soldering iron f
a quick heat, also
for proper opera-
tion of test oscil-
lators. In the pri-
mary of an “A”
eliminator it pro-
vides variable d.c.
voltage for testing
farm, auto, and 2-
volt battery sets. Amateurs and experi-
menters will find it useful for adjusting
filament and plate voltage on transmitters
and rectifiers, also in many applications
requiring the control of speed and power.

ﬂhﬂ‘ﬁm

Amplifier for D.C. Operation

Operated from a 115-volt direct-current
line, this compact amplifier utilizes four
tvpe-25L6 metal tubes in the final stage to

% Sdevelop 10 watts of audio power. It is de-

signed for operation in those sections of
and country which have only direct
-ent as a source of electrical power.
-~y

b

[ Blueprints covering radio construction
articles in past issues are available for 25
cents each; original material lists and ad-
ditional information can be obtained from
our Radio Department without charge
upon receipt of postage.

NEXT MONTH—How to Build a Simple Two-Tube Push-Button Broadeast-Band

Receiver, Designed to show push-button tuning construction in simplified form

so that the average experimenter can assemble a good low-cost set. Also—com-
plete details for a Portable Tool and Parts Box for Amateurs and Servicemen




PHOTO TRIMMER™

a™ 3
By DANIEL REYNOLDS \ Lt

IFFERENT in action than the usual

photo-print trimmer of the shearing
type, this homemade one has a sliding,
renewable cutter, a razor blade, mounted
on a hinged arm which drops over the
print to hold it in position after it has been
lined up carefully for cutting. Then it’s a
simple matter to pull the cutter back with
one hand as shown in Fig. 1. With this
cutter you can take off a very narrow |/
sliver from one edge of the print when
squaring it. I
The base of the trimmer consists of a 12
by 15-in. breadboard or a piece of 3i-in.
plywood, along one side of which a piece
of 15 by 12-in. cold-rolled
steel is mounted flush
with the top of the board, P
three flat-head wood @ ==
screws being used to hold e
it in place, This
strip serves as a
guide for the
blade. After the

strip has been attached,
the top of the board is
laid out in ¥2-in. squares
as in Fig. 2, the squares
being marked carefully
with a sharp, hard pen-
cil. Then the surface of the wood is given
two or three coats of shellac or varnish,
allowing each to dry thoroughly before
applying the next. When the board is dry,
a 12-in. ruler is screwed along the upper
edge as indicated.

The hinged print-clamping arm, shown
raised in Fig. 3, is detailed in Figs. 5 and 6.
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k'x " ¢,R. STEEL
SCREWED 10 BOARD

F.H. BOLT

A

It is 2 in. wide and about 2 in. longer than
the board. The edge of the arm must be in
line with the edge of the board. To assure
that the clamping arm remains in perfect
alinement, the pin arrangement illustrated
in Fig. 6 has been found effective. The
sliding carrier on which the blade is
mounted is shown in Fig. 4. It should be
assembled carefully and the blade placed
in position, after which it is slipped on the
carrier guide, being worked back and forth
until it slides on the latter freely. The

guide is 14 in. long and is bolted in place
on the clamping arm, using flat-head
screws. When locating the guide, it is ad-
justed so that the razor blade will travel in
contact with the steel strip screwed to the
edge of the baseboard. To permit free
movement of the ecarrier, washers are
slipped under the carrier guide to provide
a space between it and the clamping arm.
To assure clean edges on all prints, the
razor blade should be replaced by a new
one as soon as it begins to get dull.

This Jig Assures Accurate Miter Joints on the Circular Saw

Mitering moldings and other small work
on a circular saw can be done accurately
with this jig. It consists of a wood table,
fitted with two strips on the underside to
engage the slots in the saw table. The up-
per side has two guide pieces, these being
fitted at an exact 45° angle to the saw cut,
which is run part way through the wood
table. In use, the molding is first cut to
exact length., Then the miter cut is made
by holding the work against one of the
guides, Onece this jig has been checked for
accuracy, it will save considerable time
and always make perfeet joints.

[ Silverware should never be wrapped in
bleached linen as the sulphur, used in
bleaching, will tarnish it; unbleached cot-
ton flannel is best for this purpose.

This jig will save considerable time when mitering
moldings and other small work
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Waterside Weather Vane That Is Self-Oiling

i
AXIS =cﬂm-5nwm
WASHER waojfm '

BRASS TUBE |_____‘%' ' i
}ﬂsma Ea xqunnrs 1
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Resembling a miniature sloop, this
weather vane is ideally suited to a home or
club at the beach. A piece of oil-soaked
felt keeps the pivot or axis bearing well
lubricated to avoid sticking or squeaking.
To assemble the weather vane, saw out a
miniature sloop in profile, like the squared
diagram, from ¥-in. plywood. Then cut
two side pieces of white pine and casein-
glue them to the hull to give it shape. A

little carving and sanding will bring the
hull to the correct contour quickly. Next
bore a hole near the bow for a brass tube,
which is forced in place tightly to serve as
a bearing. The pin or axis is shorter than
the tube, leaving space at the top for the
oil-soaked felt. Give the little eraft a thor-
ough paint job, taking special care to get
the edges of the plywood sealed against
entrance of moisture.

Piece of Cardboard Holds Coin Safely in Sealed Envelope

A coin is not Izkely to be lost from a
sealed envelope if it is slipped into a piece
of corrugated cardboard as indicated. Two
slits are cut in the surface of the cardboard
to take the coin, spacing them a distance
equal to its diameter. Then the cardboard
between them is undercut and the coin
pushed in place. It takes only a minute to
do this and it's easy to remove the coin by
tearing off the paper surface of the card-
poard.—G. A. Ferrell, Hurtsboro, Ala.

@[ A piece of dried orange rind kept in the
box with tea gives it an orange flavor.

EQF'.HUGATEQ

BQARD i
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Photo Enlarger Mounted onTable
Uses Drawer or Floor as Easel

Your photo enlarger has a greater range of you
mount it on a table above a drawer as shown

When you set up a vertical photo en-
larger, mount it on a table directly above
a drawer so that you ecan pull out the
drawer and use it to support the easel for
a normal enlargement, or you can lay the
easel on the floor to make an unusually
large one, This idea is especially handy
where a low ceiling does not permit the
enlarger to be raised as high as desired.

Bumpers on Ends of Seesaw
Protect Children

Bent to the shape
indicated and
bolted to the un-
dersides of teeter-
totters in a play-
ground, leaves
from old auto
springs provide
bumpers, which
tend to cushion
sudden bumps
when the end of
the plank comes in contact with the ground.
Besides absorbing the bumps, the springs
also prevent the plank from coming down

POPULAR MECHANICS

on a child’s foot should it accidentally slip
between the plank and the ground. It will
be necessary, of course, to anneal the ends
of the springs so that they can be drilled
for bolts, after which they are re-tem-
pered.—Bob Poulson, Los Angeles, Calif,

Altered Machine Foot for Sewing
Welt Seams

Lacking a spe-
cial foot for stitch-
ing welt seams,
one home crafts-
man made one
from an extra
standard foot for
the household
sewing machine. A portion of it was cut
away as shown. This enabled him to bring
the welt under the foot, close to the needle.

Automatic Stop on Boat Anchor
Controlled Remotely

Lone fishermen who dislike to move for-
ward to raise or lower the anchor, will find
this automatic stop just the thing. A hori-
zontal pull on the rope raises it, after
which an eccentrie block in the stop drops
down to hold it at any desired point. To
drop the anchor again, the fisherman
merely lifts the rope above his head to pull
up the eccentric block, then pays out the

H_.ﬂ IH{]H‘ \‘zﬂ UNLOCKED
NG s

g‘ LCI'E HED
- 'LF:-:-?‘-- .-_::' La -.".--'-'\_.

The rope is pulled horizontally to raise the anchor
and is held above the head to lower it
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line slowly when held in this position. The
stop consists of a U-shaped piece of flat
iron, between the legs of which is pivoted
a block of wood to provide an eccentric as
indicated in the detail.

Small Nuts Stored on Safety Pin
Are Not Lost

When working
on a car, a large
safety pin pro-
vides a good hold-
er for small nuts,
such as those used
on spark-plug ter-
minals and elec-
trical connections
about the car. The
pin also will be handy for storing other
kinds of small nuts in the home workshop.

Dog’s Dish Set in Brake Drum

If your dog has s
a habit of over-
turning the dish
in which you feed
or water it, or
moves the dish
about until the
contents are
spilled, get a dis-
carded brake
drum to serve as a holder. The weight of
the drum will discourage the dog from
further attempts to waste its food.

OLD BRAKE DRUM

Punch from Old Document Seal

A hand seal of
the type shown
can be converted
into a powerful
hand punch for
perforating sheet
metal, and even
saw blades. The
seal is removed
from the punch
and the end of the
shaft is filed or
ground perfectly
square. Directly under the shaft is placed
a hard steel die plate with a hole in it ex-
actly the same diameter as the shaft.
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Canoe Carried Single-Handed
on Shoulder Sling

HERVY WIRE

BROOMSTICKS

Carrying a canoe around shallows and rapids is less
back-breaking when you use this sling

Sportsmen who employ a light canoe on
their hunting or fishing trips are often
obliged to carry it around rapids or shal-
lows, If two pieces of broomstick are pro-
vided with a canvas shoulder strap, as
shown, they may be used to carry the boat
much more conveniently. The ends of the
handles fit into iron brackets screwed to
the inner surface of the canoce.

—G. E. Hendrickson, Argyle, Wis.

Focusing Knob on View Camera
Has Crank for Turning

Thave found that
considerable time
can be saved by
providing the fo-
cusing knob on my
view camera with
a crank so that it
can be operated
faster and easier
than with a regu-
lar knob. The
crank I used was
taken from an old !
car window-raising mechanism. It was
soldered to the knob. However, if desired,
the end of the shaft can be shaped to fit
and the crank keyed to it.

—Arthur Trauffer. Davenport, Ia.

CRANK

ON FOCUSING
ROD
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Block Chained to Steel Fence Post
Simplifies Driving

STEEL ROD

Block is easily slipped sver the post which can then
be driven down by striking the block

Driving of steel rods or fence posts is
simplified by using a hardwood block,
which is chained to them as indicated.
Notches should be cut in the sloping side
of the block to keep the chains from slip-
ping, and the rear side should be rounded
or cut to a V-shape to fit snugly against
the post.

—Alfred E, Dolph, Montour Falls, N. Y.

Case to Carry Fishing Rod
from Cardboard Tube

An ordinary cardboard tube of the prop-
er length and diameter is readily convert-

.F;-- -

Cardboard tube impregnated with hot paraffin and
wrapped with cord provides a case for fishing rods

POPULAR MECHANICS

ed into a handy case for carrying two or
three fishing rods. After impregnating the
tube with hot paraffin—applied with a
brush—take two small tin cans, remove
the tops and slip them snugly over the
ends to provide a cover and bottom for the
case. The latter should fit tightly so that
it will not slip off, while the cover should
be a snug sliding fit. Wrap the tube closely
with stout cord or fishing line, also wrap
each can. Then give the entire assembly
several coats of varnish or shellaec.

—J. D. Taylor, Detroit, Mich,

Air-Rifle Shot Repairs Roofing
of Corrugated-Metal Type

On a job where
I had to use some
old corrugated-
metal roofing,

hich had a good \'“E‘“' 2
which had a good |
many nail holes in [:"‘“J«ﬁ\\‘

it, I quickly re-
paired them with
air-rifle shot. The
roofing was laid on
a 2-in. pipe that
served as an anvil, after which a shot was
placed in each hole and riveted into it with
a hammer, It's best not to pound the shot
any more than necessary to seal the hole
tightly. This method of repairing is also
ideal for small holes in any metal or tin
container.—A. L. Toews, Angwin, Calif.

(CORRUGATED

METAL PIPE

Heat Retainer for Torch Flame

An inexpensive “furnace” that will con-
centrate the heat of a small blowtorch is
constructed from asbestos stove lining. For
the one shown in
the photograph, a
wood frame was
built the required
size, and the lin-
ing material was
mixed according
to instructions and
packed into it.
After the mixture
had set thorough-
ly, the frame was
removed and for several days it was kept
on the workshop stove.

—W. F. Messenger, Ballston Spa, N. Y.




Cervcudar NIGHT TABLE

ITH its reeded, column motif, this

table is in keeping with the modern
trend in design, and if desired, it can be
reduced in size to make a smoking stand,
or enlarged to form a corner cabinet. Two
of these units provided with a rectangular
top having round ends, make a smart
dressing table when combined with a large
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0 THICK circular wall mir-

ror. The reeded ef-

CARDBOAR

Cardboard forms a false
backing over which the
molding is applied
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fect is best secured
by molding wide
stock on a circular
saw, as shown in
Fig. 1. After the
molding has been
completed, each
bead is sawed al-

G

CIRCULAR -
SAW MOLDING
CUTTER

g most apart on the flat side, so that
Jibissazsce it will bend without breaking.
?ﬁ Lacking the equipment to cut the

molding, excellent results can be
obtained by using strips of half-
round molding. Fig. 3 shows the
general construction and dimen-
sions of the table. The top and

bottom are beaded all around on
a shaper or circular saw, the four inter-
mediate disks or shelves being molded for
the width of the opening only. As the
molding will not seat snugly against the
disks, they are first covered with thin
cardboard, Fig. 2, to give a finished inside
effect. The cardboard should be the same
color as planned for the rest of the project.
The molded strips are then nailed in place,
Fig. 4, after which the top, bottom and
legs can be added. The finish is preferably
lacquer or paint, either in a single color or
a two-tone effect.
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Easy Way of Mounting Reflector

on a Lamp Socket
7 B T

S COMPLETED VIEW
\OF REFLECTOR |

SHADE _
HOLDER

|| oUTLINE OF SCREWS
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| LB Y CUT ouT .
Il ( vowe Fom ON DOTTED
[l  MECK OF BuULB LMNES

You can attach a homemade reflector to a lamp sock-
et easily by using a holder that takes a glass shade

When you have occasion to attach a
homemade reflector, such as the type made
from an aluminum mixing bowl, to a lamp
socket, try the method shown. First get a
regular glass-shade holder of the type that
secrews onto the end of the socket. Then
form tabs in the reflector and bend them

up and drill them to take the screws in
the holder.—John G. Roberts, Chicago.

Paint Mixer for Drill Press
from Bolt and Washer

Adaptable to a hand drill or drill press,
this simple paint mixer can be assembled
by anyone in a few

ey minutes. Just get

?//y a long stove bolt

WAEHEFI or rod with one

f end threaded and
a washer that will
almost slip over
the head of the
bolt, or one that is
a tight fit on the
rod. Then ecut
through one side
with a hacksaw, and bend the severed
edges in opposite directions as indicated.

MECHANICS

Solder this to the head of the bolt or the
rod, chucking the assembly in the drill and
you are ready to mix the paint.

—Dale Van Horn, Lincoln, Nebr.

Reinforcing Patch on Stove

When used to
patch a eracked
firepot of a stove
or furnace, cement lgm.g BOLTS
usually breaks [, .. SCREEN
away unless the || | |
mended surface
has been filed
down to clean
metal before the cement is applied. To
avoid this, clean the surface of the metal
as much as possible, then drill several
holes through it for large stove bolts. After
applying a coat of cement, which should be
forced into the cracks, place a piece of
screen wire over the repair and then apply
another coating. Follow this by inserting
the stove bolts. A slow fire in the stove
will dry the cement so that it will adhere
safely and the bolts and wire will keep the
patch from breaking.

Extensions on Pedals of Piano
for Young Musician

o iy
Jl'r -

s )/

Extensions clamped to pedals of piano enable small
child to operate them easily

Young musicians whose legs are too
short to reach the pedals of a piano, can
operate them if these extensions are at-
tached. Each one consists of a length of
flat iron, bent at right angles at one end
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for attachment of a wood pad, the other
end being bent around the pedal and
clamped with a stove bolt. When properly
located, the extensions are not in the way
for an adult. It is also a good idea to put
a piece of rubber or felt around the pedals
to avoid marring the plated metal.

Emergency Acid Dipper
When the acid dipper in the school lab-

oratory became broken, necessitating a
substitute, the teacher improvised a suit-
able one from a piece of rubber hose and

. arubber cork.

7 With these two

-' pieces assembled,
ggq

a hole was drilled
[‘_:——- =— o 3 1 oy

e —

through the side,
at an angle, to re-
ceive a glass tube
for a handle.

=N e
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Camera-Release Cable Shielded
by Flexible Armor

Slipped over the shutter-release cable of
your camera, a length of window-curtain
spring will prevent it from kinking, which
may cause it to break. The spring should

WINDDW=
CURTAIN
SPRING

Window-curtain spring slipped over shutter-release
cable of camera prevents kinking and breaking

reach within an inch of each end of the
cable. A spring ¢ in. outside diameter is
about right, and can be picked up in al-
most any department or hardware store.
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Strap on Golf Bag Is Cushioned
to Protect Shoulder

Piece of sheepskin on golf-bag strap serves as cush-
ion against your shoulder when bag is heavy

If the strap on your golf bag makes your
shoulder sore, take a piece of old sheep-
skin and mount it on the strap with the
wool inside, as indicated in the circular
detail. If there is no sheepskin available,
an old coat lining will serve the purpose,
or you can use a ten-cent car polisher.

Holder on Your Drawing Board
Keeps Ink Bottle Vertical

The problem of keeping an ink bottle in
a vertical position on a drawing board was
solved with this simple holder, which can
be made from thin sheet metal or a small
tin box. If the lat-
ter is used, remove
the bottom and
taper the sides so
that they are about
one third as wide
at one end as at
the other. Then
solder the bottom
in place, and rivet
two spring-steel clips to it, bending them
as indicated, to slip over the board.
—Opie Read, Jr., Chicago.

([ Periodically treating leather book bind-
ings with a mixture of equal amounts of
castor oil and paraffin, will preserve them.



It’s Fun to

By
John William Moyer

Staff Taxidermist
Field Museum of Natural History

FEA.THERED trophies of hunting

trips, pets and wild birds large or
small, can be mounted in lifelike poses
if you know the methods used by the
taxidermist., A razor-sharp penknife or
scalpel, wire, excelsior and a bit of pa-
tience are about all you need for the
job. However, when you go afield for
specimens, remember that practically
all songbirds are protected by law.
There are many common species not
classed as songsters which may be tak-
en lawfully at any time of the year, but
for humane reasons and the fact that
the plumage is generally at its best dur-
ing the late fall and winter months, one
should not take any birds during the
nesting season.

A starling is a good subject to begin
with as this bird is quite common, not
classed as a songster and is easy to skin
and mount. Get one that is without
broken bones, and is free from blood




and dirt. In the mounting of birds,
remember to keep the feathers clean
and in order at all times. The first
step is to make a note of the color of
the eyes, bill and feet, also any other
fleshy parts, so that the colors can be
restored later with paint. Wipe off any
blood on the plumage, using a wad of
cotton. Plug up the mouth and nos-
trils with cotton, to keep blood and
body juices from running out and
staining the feathers while skinning
the bird. Now lay the bird on its back,
with its head pointing to your left, and
part the feathers along the breastbone
with the fingers. With a secalpel, or
sharp knife, make an incision from the
tip of the breastbone to the vent, as
shown in Fig. 1, A to B. Be careful
not to cut through the abdominal wall
which is very thin at this point and
sift plenty of common borax in the in-
cision as soon as made. The bhorax
absorbs the body juices, and keeps
them from running over the feathers.
It also preserves the skin. Work the
skin down each side of the bird with
the fingers and blunt end of the knife
toward the backbone until the legs are
reached. Holding the leg on the out-
side, the knee is forced upward from
the body. Now, with a pair of scissors,
or the knife, cut the leg from the body
at A, Fig. 2. Do the same with the
other leg.
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wing is still attached to the body
and at B it has been severed.
Work the skin down over the
neck, being careful not to stretch
it while doing so; keep on work-
"ing it until the skin goes over
the head. Birds with the head
larger than the neck opening, such as
ducks and geese, will have to be skinned
from the outside, as in Fig. 8, making the
cut frnfn A to B. In skinning the head,
care must be exercised not to cut the skin
around the ears and eyes. The skin is
worked down over the head to the bill and
left attached as at A, Fig. 6. The head
is now severed from the neck where it
joins the skull, at B, Fig. 6. After the head
is cut away from the body, the legs and
wings are skinned down from the inside.
Work the skin of the legs down to the joint
where the feathers end. In the wings,
work the skin down over the bones, so the
flesh that is on the outer part of the wing
bones can be reached. Use plenty of borax
at all times in the skinning so the skin will
be well preserved. The skin, skull, leg
and wing bones and the tail must now be
cleaned of all remaining flesh and muscles.
With a pair of forceps remove the eyes
from the skull. Make a larger opening in
the brain ecavity and remove the brains.
Cut away all flesh and face muscles and
clean the skull thoroughly. The leg and
wing muscles must be cut away, but leave
all the bones as they must be used in the
mounting of the bird. In Fig. 7, A shows
the muscles on the leg bone; B, the leg
bone eleaned; C, the muscles on the wing
bones; D, the wing bones cleaned; E, the
flesh around the tail cleaned and F, the
skull cleaned of all flesh. On large birds,
the wings will have to be opened on the
underside to remove the meat and mus-
cles. In Fig. 4, we see how this is done. In
cutting the muscles away from the wing
bones, do not disturb the feathers on the
opposite side which are attached to the
) wing bones.

The next step is to stand the bird up on Any flesh remaining on the skin must be
its breastbone and cut the tail close to the ;amoved by scraping with a dull knife.
body. Using your fingers and the knife, Bj;ds such as ducks, geese and others that
carefully work the skin down over the gre yery fat, will have to be cleaned thor-
back toward the wings. The legs and tail oughly to remove all fat and grease from
are severed as in A A in Fig. 3, When the skin. After scraping, the skin is
the wings are reached, use the scissors and sponged over with naphtha, or benzine, to
sever them from the body. In Fig. 5, A, the remove this grease. When the skin is thor-
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oughly cleaned of all flesh, fat and dirt, it
is ready to be preserved. A good preserv-
ative is a saturated solution of borax water,
made as follows: Warm water, 1 quart, car-
bolic acid, 12 teaspoonful, and add all the
powdered borax the water will take up.
Keep in a glass container, Before applying
this solution make certain the skin is clean
and free from all powdered borax. Then,
paint the borax water over the inside of
the skin taking care to cover all parts.
Insert cotton into the eve cavities and turn
the head and neck right side out, Do the
same to the legs and wings. Straighten out
the feathers so they will take their proper
order in the feather pattern. Now you're
ready to proceed with the mounting. Re-
member that the skull, and the wing and
leg bones are left attached to the skin, as
these are needed to shape the bird. To get
the natural contour it is necessary to make
an artificial body and to cut wires that are
to support the bird. For the starling, the
wires do not have to be heavy. Cut two
leg wires, No. 18-ga., about 12 in. in length
and sharpen each on one end. Cut one
No. 20-ga. wire about 8 in. in length and
sharpen on both ends. This is the neck
and body wire. Cut another No. 20-ga.,
about 6 in. in length and sharpen on one
end. This is the tail wire. One will soon
learn to judge by the size of the bird he is
mounting just what size wires to use.
Now to make the artificial body that is
to go into the bird. Take some very fine,
damp excelsior (having it damp makes it
easier to handle) and using the natural
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body we removed from the bird as a mod-
el, carefully wrap the excelsior with a
strong, fine thread until it takes on the
same size and shape as the original body.
Be sure and copy the body correctly in all
details in the excelsior. After you have
the body made, run the neck and body
wire through it and clinch one end secure-
ly. Now measure the original neck of the
bird and by wrapping cotton around the
neck wire, build it up, layer by layer, until
you get the artificial neck the same size as
the natural one. In Fig. 9, we see the nat-
ural body of the hird, A, and the artificial
body and neck, B. The wiring of the legs
is next. Take each of the leg wires and,
starting at the bottom, or pad, of the foot
from the outside, run the wire up the in-
side of the leg and along the leg bone.
Now wrap cotton around both the wire
and leg bone, to take the place of the mus-
cles that were cut away. In Fig. 10, is
shown at A, the leg bone before being
wired and at B, the leg is wired and the
muscles are replaced with cotton.

In the mounting of a bird of this size, it
is not necessary to wire the wings, but we
must do so in larger birds. In Fig. 11, the
upper detail, we see how the wings in a
large bird are wired. The wing wire, A, is
laid along the wing bone, B, and tied se-
curely in place. Cotton, or tow, is wrapped
around the bone and wire to take the place
of the muscles that were cut away, This is
shown at C. In the lower detail, we see
how the wings are to be wired if we should
want to mount the bird in a flying position.
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The wing wire, A, is laid along the wing
bones, B (the wire follows along the wing
bones, making a sharp bend at D and is
then inserted into the base of the third
feather, E). The wire is tied to the wing
bone and cotton, or tow, replaces the mus-
cles, C.

We are now ready to put the artificial
body into the skin. Fig. 13 shows how this
is done by inserting the neck wire up and
out through the top of the skull. Fig. 14
shows the mounted bird with one-half of
the skin and feathers removed. We see
here how the different parts are joined to-
gether. The neck, with the neck wire pro-
truding through the skull (to hold it firmly
in position) is shown at A. The wings are
next wired into position in the body, at B;
then the legs, and the tail last. After all
the wires are anchored in their proper
places, the skin is ready to be sewed to-
gether. Using a small needle and fine
thread, start at the bottom of the ecut and
sew toward the breast. Take small stitches
and do not catch any feathers as you sew.
When finished, lift the bird up by the legs
and give it a gentle shake. If the body has
been made correctly and the wires an-
chored in their proper places, the feathers
will fall naturally into position. The bird
is now ready to be placed on its perch,
which can be made of any natural tree
branch, or log, that suits your taste. It is
fastened to the perch by running the leg
wires down through two small holes bored
in the branch and fastening them into
place on the underside. See illustration
above Fig. 9.

Now comes the most interesting part of
the whole process—giving the bird a life-
like position; one that will look natural
when finished. The neck, wings, legs and

MECHANICS

tail are manipulated until the mounted
bird takes on a natural-looking pose. To
do this, one must know and observe the
position live birds assume in their natural
habitat, Arrange the feathers in their
proper order and by the use of small wires,
or pins, the wings are held in position. Put
a small wad of cotton in the throat cavity,
to fill it out, not too much, and tie the bill
securely shut. Pin the toes to the branch
and spread the tail feathers, holding them
in position with two strips of cardboard
until dry. Small pieces of cardboard can
be used to hold down any feathers that
have a tendency to bulge out of place.
After the bird is shaped and all feathers
arranged in order, wind them down with
a very fine, light thread to hold in position
until dry. Fig. 12 shows the bird (a Mal-
lard duck) ready to be put away to dry,
which will take about 3 or 4 weeks for a
specimen of this size.

While working on the bird, have damp
cotton in the eyes to keep the eyelids re-
laxed. The eyes are now set in place with
thick library paste. In selecting the eyes,
refer to the color notes taken at the time
the bird was collected and obtain from a
taxidermy supply house the proper pair of
glass eyes for this particular specimen.
Use plenty of paste to hold them in the eye
sockets and be sure you get them set at
the correct angle and depth.

When the specimen is thoroughly dry,
remove the thread and cardboard and cut
off all protruding wires. Now, again re-
ferring to the color notes taken, restore to
the bill and feet the colors that have faded,
or disappeared entirely. Oil colors are best
for this, but do not apply too heavy, or you
will get a painted and not a natural ap-
pearance,
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Keyless
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Garage Lock Is Operated by Strmgs
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Unless you know the “combination,” this
trick door lock is a real poser, for there is
nothing on the outside of the building that
even looks like a lock—merely two cords
hanging from holes, one in the door and
the other in the frame. However, it's an
effective and practical lock for a garage,
poultry house or other outbuilding. Look-
ing at the details you will see that there
are two pivoted members, the larger sup-
ported by the smaller when the arrange-
ment is in the locked position. And now
for the secret of the whole thing: To re-

lease the lock you insert a short length of
wire into the hole in the door frame. This
pushes the bar support back and allows the -
bar to fall, whereupon the door can be
opened, To lock the mechanism you close
the door, then pull the cord which swings
the bar up into position. Hold this cord
tight and pull the second to swing the sup-
port under the end of the bar. That’s all
there is to it. Use hardwood for all parts
except the bracket and stop, which should
be of ¥4 by 1-in. flat iron.
—C. N. Livings, Batavia, Ill

Shaded Reading Lamp on Car Instrument Panel Is Handy

a
|
|
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Road maps, shepping lists, ete., are read easily with
this lamp on the instrument panel

Some motorists like a shaded lamp on
the instrument panel to read road maps,
shopping lists, ete., or as an aid in writing
notes and addresses, To install a lamp for
this purpose just drill the panel to take a
6-volt lamp socket, preferably one of the
type that is clamped in place by a thin nut
on each side of the panel. A switch to op-
erate the lamp can be installed wherever
convenient, and a shade can be shaped
from sheet metal and clamped behind one
of the nuts. In the one shown, a reel case
from a cigar lighter was used. To connect
the lamp, run one wire from the socket to
the switch and one from the latter to a

terminal of the ammeter.
—Ernest F. Hines, New London, Conn.
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Small Windlass from Auto Parts
Has Many Uses
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This windlass will save your back when storing
heavy articles in the attic

Especially handy for lifting heavy ob-
jects around the home, this small wind-
lass is made from the steering gear of a
model-T Ford. A wheel can be used in-
stead of a crank if desired. With this heist,
a woman or child can raise articles too
heavy for two or three persons to lift with-
out mechanical means.

Compact Dog Kennel Is Neat
and Sturdy

Here is a kennel for two small dogs that
is very sturdy, and it can be made portable
if desired. It consists of a neat, weather-
tight house, which is surrounded by a
fence strung on a steel frame, this being

Top rails of angle iron welded between the posts
prevent sagging of thiz neat dog fence

POPULAR MECHANICS

nothing more than steel posts braced at
top by lengths of 1-in. angle iron welded
between them. If the fence is to be located
permanently, the posts are set in concrete,
but if portability is desired, angle-iron
rails are also welded between them at the
bottom of the wire. The posts are then cut
off about 4 in. from the lower rails, and set
temporarily in shallow holes.

Cracked Concrete Wall Repaired
with Flat Iron

When cracks ap-
peared at the cor-
ners of a concrete-
block wall, flat-
iron clamps of the
type shown pre-
vented further
damage, Long iron
rods, which ex-
tended diagonally
from opposite corners inside the building,
tied the corners together, turnbuckles be-
ing used to draw the rods up tightly.

Pencil Kept from Rolling on Desk
by a Thumbtack

The office work-
q -

er who is annoyed

by having his pen-

cil roll off his desk

when it is laid
THUMBTACK down, can avoid
this trouble by
merely sticking a
thumbtack into it near the upper end.
When not needed, the tack is removed and
kept in the desk for future use,

Improvement on Bar Compass

Here is an effec-
tive method of
preventing the ex-
tension bars of a
beam compass
from turning in
the sleeve. The

. )
ﬁ#ﬁ;grs ON BARS

ends of the bars that slide into the sleeve
of the compass are merely flattened so that
when they are pushed into the sleeve they
form a lap joint.
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ERE is a sextant with which the ama-
teur can learn the rudiments of nav-
igation. While it is not a precision instru-
ment, it will be found sufficiently accurate
for navigating safely out of sight of land
under favorable conditions. Other inter-
esting uses are determining the width of a
body of water—a very simple problem—or
the height of buildings and mountains, or
the horizontal distance to an object.

The frame can be cut either from 1&-in.
brass sheet or it can be cast in brass. To
cast it, you make a wood pattern #g in.
thick and 3% in. larger over-all, to take
care of shrinkage in the casting. Figs. 1
and 7 give the relative positions and di-
mensions of the various parts. The index
is only a 60-degree sector, marked in
1-degree intervals. However, for sextant
use, each degree counts as two so that the
total reads up to 120 degrees. When the
index arm points to zero the index and
horizon glasses will be parallel. The “eye-
piece” has no lens in it, consisting merely
of a brass tube with a cap having a hole
drilled in the center, Fig. 2. It should be
focused in a line with the dividing line of
the horizon glass—that is, on the line be-
tween the silvered portion and clear glass.

Make the index arm from heavy sheet
brass and mount the index glass on the
upper end so that the silvered side is ex-
actly on the center line of the axis. This

INDEX
SOLDERED

SILVERED SIDE OF
MIRROR SHOULD
BE EXACTLY OKH
CENTER LINE

SILVERED
HORIZON MIRROR

15 HOT SILVERED
ABOVE CENTER LINE
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mirror is 1 in. square and is forced into a
brass channel soldered to the arm. A tiny
hole should be scraped in the silvered back
and a black dot painted thereon, exactly
on the line of the axis, Fig. 3. Black shellac
on the back of the mirror protects the sil-
vered surface. The horizon glass, Fig. 5, is
a mirror of the same size, with a portion of
the silver scraped away to a straight line
directly on the axis. A square of dark glass
is installed between the two mirrors to
soften the glare of the sun, and is clamped
in the manner shown in Fig. 4.

Fig. 6 suggests a good way of making the
index segment. Lay out the arc to 60 de-
grees at l-degree intervals, The figures
are stamped on with dies and the segment
is soldered in place. Now, to adjust the
horizon mirror, Fig. 8, the nut holding it
on the underside of the frame should be
loosened slightly., The index arm can be
in any position. Sight through the eye-
piece and turn the horizon mirror one way
or another slowly until the center of the
black dot on the index glass comes right
on the line of the horizon mirror, then
tighten the nut. To locate the proper po-
sition for zero on the index, Fig. 8, sight
through the eyepiece at some object a
block or two away. Hold the sextant so
that just half of the sign appears over the
top of the horizon mirror, as in Fig. 6.
Then move the index arm until the image
of the lower half comes up to meet it, as
in the detail, Fig. 8.

For making simple observations such as
the width of a body of water, Fig. 7, select
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some prominent object, such as a house,
on the other shore. Now pick another ob-
ject, such as a tree, on your side, but a
hundred yards or more along the shore.
Hold the sextant in a horizontal plane and
set the index arm at 90 degrees. Sight on
the tree, and move back and forth until
the house across the river comes into view.
Mark this point on the ground with a
stake, set the index arm at 45 degrees and
walk along the shore in the opposite di-
rection until the house again comes into
view in the horizon glass. This plots a
right-angle triangle, the base of which you
measure with a tapeline. The distance
across the river will be the same as the
number of feet measured.

In Fig. 9 is shown the method of com-
puting distance to shore, given the height
of the lighthouse. This method is compli-
cated unless the observer happens to strike
a 30 or 45-degree angle to the top of the
lighthouse and work it out by geometry.

The method of shooting the sun for out-
of-sight-of-land navigation is illustrated
in Fig. 10. Of course, making these com-
putations involves a knowledge of the
subject acquired only through study.

Mounted Photos Held Securely
While Embossing

Here is a simple
jig that will en-
able you to emboss
or sink the edges
of your photo
mountings easily.
The mounting to
be embossed is
placed in the jig as
shown in the low-
er detail, and a
round-nosed instrument is used to do the
sinking. It's a good idea, of course, to
dampen the mounting slightly before try-
ing to sink it. The jig consists of two wood
blocks, one having ls-in. rabbets cut in
the top surface along the outer edges. The
other block, which is smaller, is mounted
on the first one, two dowels being provid-
ed to hold it in place.

—M. L. Harmon, South Bend, Ind.

@ When removing electric plugs from uten-
sils, grasp the plug, not the cord.

MECHANICS

Shielding Walls and Ceiling
against Heat of Stovepipe

443

— CORRUGATED

\\ ROOFING
7

C RIVETS™

“ﬂ

e

e

Air spaces under corrugations of sheet iron keep
heat from damaging wall

When you have to run a stovepipe close
to a wall or ceiling, a good shield can be
made from thin, corrugated sheet iron.
This is bent about half way around the
pipe next to the wall and riveted in place
as indicated. Air spaces under the corru-
gations of the metal keep it from getting
hot enough to damage the wall.

This Thermometer Can’t Slip
into Developer Solution

Why worry along with a thermometer
that slips down into the solution where it
is in the way while developing photo
prints? Just slip a couple of rubber bands
over the thermometer as indicated, so that
they will rest against the edge of the pan.

Rubber bands wrapped around thermometer keep it
from slipping into Erays while developing photos
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Counterweighted T-Square
Stays in Place

STRING

0

Weight-and-string arrangement to held your
T-square in any position on a drawing board

Difficulty in holding a T-square on a
drawing board while adjusting a triangle,
or doing other work, may be eliminated
by the application of two weights and a
string as shown. The string is tied to a
small screw eye fastened to the T-square
and runs through screw eyes driven into
the corners of the drawing board, after
which weights are tied to the ends. Small
tobacco sacks filled with sand will serve as
weights. The square is placed on the board
in the usual position, where it will remain
at rest until moved up or down.

Magnifier for the Thermometer

Chemists and
others who have
to work with ther-
mometers and
similar gauges that
are sometimes dif-
ficult to read from
a distance, can im-
prove them with
this simple magni-
fying attachment.
It consists of a magnifying glass held in a
spring-type clothespin, which can be
clipped to the instrument in any desired

-‘HAGH IFYING
GLASS

' \ SPRING-TYPE
™ CLOTHESPIN
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position, A glance through the glass will
show the reading, which normally would
require very close inspection.

—George J. Vias, Chicago.

Fishhooks on Line Shielded
While Carrying Pole

When moving ey
from one location
to another with
your fishing pole,
a rubber shield to
slip over the hooks
will keep them
from catching in
weeds, brush or
clothing. The
shield is one half of a hollow rubber ball,
which is slit from one side to the center so
that it can be slipped quickly over the line
above the hooks.

e —

Re-Cementing Bulges in Linoleum
with Grease Gun

When the cement under linoleum loos-
ened and allowed the latter to bulge
slightly in spots, new cement was applied
under the bulges, without lifting the lino-
leum, by means of a grease gun. Just cut
a small slit in the linoleum to take the
nozzle of the gun and force the cement in -
place. Then take a rolling pin and roll it
in all directions to spread the cement un-
derneath. Wipe up the adhesive that
works out of the hole, letting some of it
remain in the opening to seal it. The hole
usually can be cut in some part of the pat-
tern where it is not noticeable. The re-
paired spot is covered with paper and a
weight applied until the cement dries.

Cement forced under linoleum with grease gun,
where the adhesive has loosened to form bulges
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HEN yvou do your own servicing
and repairing of plumbing you
will save money in two ways—the cost
of the servicing and also the cost of
water that may leak through a faulty
fixture. By attending to these minor
repairs on time you may save a major
repair bill. Renewal parts for most fix-
tures are inexpensive and easy to in-
stall. No special tools are needed.
Faucets usually require the most fre-
quent attention. There are two types in
general use, the compression and the
Fuller, although manufacture of the
latter has been discontinued recently.
The type usually can be determined by
movement of the handle. If the flow of
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water is shut off by screwing down the
handle, the faucet is the compression type.
On the Fuller faucet the handle can be
turned a full revolution repeatedly, in ei-
ther direction, alternately shutting off and
opening the flow. Quarter-turn faucets
are of the quick-compression type, and are
simply a compression faucet having a triple
thread which permits of quick opening and
closing. Either faucet must be taken apart
to renew the ball or washer. Removing
the handle is unnecessary. You simply fit

SCREW
g

MBING REPAIRS

a wrench to the hexagonal
gland nut as in Fig. 1. To avoid
marring the faucet use a piece
of adhesive tape as shown.
Faucets of the Fuller type all
separate at the body, as shown
in the upper details in Fig. 2,
after which the worn ball may
be removed and a new one in-
stalled. Moving the handle
while blowing into the spout determines
just how far to draw up the nut to seat the
ball properly. Compression faucets are re-
washered as shown in the lower-right de-
tail in Fig. 2. Soft rubber washers are used
for cold water and hard fiber ones for hot
water. If the washer seems badly cut and
the faucet leaks again after a few days, the
seat is probably nicked or corroded. In
most cases this can be remedied by using
an inexpensive seat dresser of the type
shown in Fig. 3. The tool is simply re-

A 4B
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or the intake valve is at fault. If the float
rides high up on the water it is beyond
suspicion and the bhlame must be laid on
the valve. To remove the valve plunger
unscrew the two pivot pins which hold the
levers, remove the float rod and the plung-
er may be lifted out. A rubber washer is
held on the end of the plunger by either a
screw or retaining ring, as shown in the
detail, Fig. 5. Remove the ring or screw
and renew the washer, then reassemble
the valve. Older tanks have brass seats,
similar to those in faucets, which can be
reseated with the same tool, New and im-
proved tanks have renewable porcelain
seats which are replaced by unscrew-
ing the body of the valve at the point
indicated.

Clogged toilet bowls require drastic

SLIP JOINTS
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volved on the seat until a true edge is
formed. Many of the new faucets have
renewable seats. These are threaded into
the body of the faucet and have a hexa-
gonal hole in the center so that a special
wrench can be used to unscrew them.
Should either type faucet leak around the
stem, repacking is required. Unscrew the
gland nut, remove the stem from the fau-
cet and wrap several turns of wet cotton
twine around it. Now replace and screw
down the gland nut moderately tight. If
the leak persists, wind on more twine.
One of the vulnerable spots in the
plumbing system is the flush tank of the
toilet. Fig. 5 shows the mechanism. If wa-
ter continues to run into the bowl, the
rubber ball valve is not seating properly.
The remedy is a new ball, which is quite
inexpensive and easily put in place.
Should the water rise above the overflow
and drain into it, either the copper float

measures as the passages through the bowl
are winding. A rubber suction cup usually
forces the obstruction loose. Should the
suction cup fail to remove the obstruction
a spring auger often will do the job.
Clogged sink, lavatory and bathtub drains
offer much the same problem. Sink and
lavatory drains are generally of the type
shown in Figs. 6 and 9. Grease is the usual
cause of stoppage in a sink drain, and
sometimes can be removed with boiling
water, which dissolves the accumulation.
To avoid the trouble it's a good idea to do
this once a week. However, should this fail,
pour a tablespoonful of potassium hydrox-
ide (caustic potash) in the drain, taking
care to keep it off the enamel, then pour
a quart of hot water over it. Care must be
taken to protect the face and hands as this
mixture boils vigorously. Stoppage caused
by material other than grease may neces-
sitate the removal of the plug in the bot-
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tom, Fig. 9, so that a wire may be inserted.
Lavatory traps are usually clogged with
hair and may be cleaned with sodium car-
bonate (washing soda). Should it be nec-
essary to rod them out they may be taken
apart as shown in Fig. 6. Drains of this
tvpe are frequently used on kitchen sinks
also. Bathtub traps are of the type shown
in Fig. 11, and require only a small quan-
tity of sodium carbonate applied like the
potassium hydroxide in the sink and with
the same precautions. If this does not open
up the drain, the cover must be removed.
A new cover and gasket probably will have
to be secured as it is almost impossible to
remove these covers without damage.
Floor drains in the basement floor are
usually large enough so that you can reach
in with your hand and remove accumula-
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tions of thread and other debris. If the
stoppage is beyond the point that can be
reached, use a long wire or a spring auger.
Floor drains are often the cause of sewer-
gas leakage in the basement, manifest by
a rank, musty odor. Frequent flushing of
the floor so that the level of the water in
the trap does not get below the level indi-
cated in Fig. 10, is important, as the gas is
dangerous to health. A half pint of crank-
case oil poured into the trap will tend to
prevent evaporation if the house is vacant
for any length of time.

Hot-water heater systems, especially in
locations where the water is hard, are sub-
ject to a liming-up process which reduces
the diameter of the pipes and retards the
circulation of the water. For the hot-water
coil in the furnace the remedy is to dis-
connect the pipes at the unions, usually
just outside the furnace, cap the lower end
of the coil as in Fig. 8, and with a funnel

pour dilute hydrochlorie acid (muriatic
acid) into the section until it is full, Fig. 7.
Allow to stand for 15 minutes and drain.
Then flush theroughly with water. Should
one filling be insufficient the process may
be repeated several times.

Gas water heaters of the type shown in
Fig. 4 can be cleaned in a similar manner,
Simply disconnect the coils at the unions,
cap or cork the lower end and fill the cop-
per coils with the hydrochloric acid as be-
fore, to dissolve the lime. Do not plug the
drain, coil or pipe at the top when using
caustics or acids and provide good ventila-
tion for the escape of the gases.

@[ Measuring photographic selutions in a
glass fruit jar is easy if labeled strips of
adhesive tape are applied to the outside of
the glass and spaced so the desired quan-
tity is measured out when the solution just
reaches the top of the tape.
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Gates Fitted with These Hinges
Close Automatically
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Weight of a gate or door causes these hinges, which
are made of heavy sheet metal, to close when released

Quickly cut from heavy sheet metal with
a hacksaw and drilled for screws, these
hinges can be used on gates, doors and
cabinets to close them automatically. Aft-
er cutting two pieces of metal to the shape
indicated in the upper left detail, the pro-
jecting tabs at the sides are rolled over a
large nail or small rod, which serves as a
hinge pin. This fits loosely in the upper
half of the hinge and tightly in the lower
half, a punch being used to indent the
metal to lock the pin securely. When the
gate is opened, one half of the hinge tends
to slide up on the other, raising the gate
a trifle. If the gate is released, its weight
causes it to return to the normal position
where it is closed.—L. Malecki, Chicago.

Small Coil Spring Holds Brads
for Driving
SPRING MH_E -]

To avoid bruised
fingers when driv-
ing a number of
small brads, one
mechanic uses the
coil-spring holder
illustrated. It con-
sists of a length of

MECHANICS

fine spring wire, which is coiled and bent
as shown, and attached to a small dowel,
which serves as a handle. A brad is slipped
into the coil, which grips it until driven
into the wood a sufficient depth to remain
in place. The coils of the spring should
be large enough to pass just over the heads

of the brads.

Cotton Protects Glove Fingers
You'll find that j

rubber gloves last
much longer if the
tips of the fingers
are protected by
inserting small U
wads of cotton in ;
each one. The ! i
cotton serves as a | ... CLM
padding to pre-
vent sharp fingernails from cutting the
rubber, and also improves the fit.
—Kenneth Murray, Sturgis, Mich.

This Inner-Tube Water Float
Is Canvas Covered

Completely inclosed in a canvas bag, a
large truck inner tube provides a dandy
float at the beach for children. When the
tube is inflated through a hole cut in the

Inner tube encased in canvas bag provides dandy
water fAoat for children to play with at beach

canvas, the latter is stretched tightly across
the tube so that children can sit on it eas-
ily. A float of this type will support two
or three children weighing 50 or 60 lbs,
each.
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Extra Current Collector Improves Toy Trains

HARDWOOD BLOCK

If your toy train stalls when passing
over ‘“‘dead spots” on switches and cross-
ings, likely it has only one current-collect-
ing shoe on the locomotive. This trouble
can be avoided if you add an auxiliary
shoe to one tender truck, connecting it to
the third-rail contact of the locomotive.
The shoe is taken from an old electric-iron
connector, and is soldered to springs made
from the heels of two safety pins, which,
in turn, are screwed to a hardwood block.

ADHESIVE TAPE

The wire to the locomotive is soldered to
one of the screws holding the springs. Care
should be taken to keep the wire away
from moving parts that might wear off the
insulation. Old-style crossings should be
covered with strips of adhesive tape at the
points indicated to prevent short-circuit-
ing, which might burn out a transformer.
If desired, the strips may be shellacked for
permanency.

—John Little Story, Oklahoma City, Okla.

Cleaning Drain Pipe of Kitchen Sink from the Basement

The drain from my kitchen sink was
bent so that it was impossible to do the
cleaning from the top. To overcome this
trouble, we drilled a hole as shown. A long
flexible wire was run through the hole and
pushed up into the drain and twisted with
a hand drill. This cleaned the drain to the
trap, the sediment being removed from the
latter by running a wire down from the
sink.—L, R. Dickens, Stratford, Ont., Can.

Finishing Wrought Iron

Wrought-iron articles can be finished
cheaply by painting them with a semi-
paste mixture consisting of black shoe-
maker’s wax melted in turpentine over a
low flame. After the coating has dried
on the work, polish the iron lightly with a
soft, woolen cloth.

Long drain pipe from sink cleaned by drilling hole
and feeding wire through it
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By LESTER LEHNHERR

NY neighborhood group of lively boys

and girls can build this outdoor thea-
ter and originate among themselves a cast
of characters and suitable props for spec-
tacular productions of stage “dramas” and
hair-raising mysteries. The simplicity of
materials and their availability dispose of
the money problem right at the start.

Almost any sort of lumber or materials
can be utilized for the stage, Figs. 1 and 2.
The frame which forms the arch, or pro-
scenium opening as it is called, Fig. 3,
should be of pine 2 by 4-in. stock. Two
pieces T ft. long and two 8 ft. long are re-
quired. Once you have decided on the lo-
cation, you can set up the frame, anchoring
it with either of the two methods shown in
Fig. 3.

The frames for the screens are of lighter
wood so that they can be moved easily.
Four screen panels form the front of the
theater; two 3 ft. wide and 7 ft. high, and
two 2% ft. wide and 6 ft. high. See the
lower detail in the plan view, Fig. 2. For
the stage scenery, two pairs of screens 3 {t.
high and one pair 6 ft. high are sufficient
to start. They can be either hinged or
hooked together as shown in the details
in Fig. 1.

4

A

After the frames are made, they can be
covered with unbleached muslin tacked on
and then shrunk and stiffened by painting
it with thin glue sizing. Lacking funds for
the muslin, corrugated mattress cartons
can be used. These make splendid scene
panels when merely tacked to the wood
frames and painted. Regular wallpaper
may be applied to the panels instead of
painting them. One of the group is sure to
find several rolls of leftover wallpaper in
an attic.

If no cartons of any kind are available,
newspapers can be used. Heavy sheets of
the right size are made by laying several
thicknesses of overlapped newspapers to-
gether with flour paste or clothes starch as
a binder, Fig. 7. The process is continued,
layer upon layer, until the whole built-up
sheet is 14 in. thick or more. In a day or
two the starch or paste will have dried and
you have a stiff, strong sheet to cover the
frame. When painted and decorated it is
not possible to tell that these sheets are
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made of newspapers. Needless to
say, this is a “fairweather” theater
only: on rainy dayvs there can be no
show unless it is set up in some va-
cant barn or garage,

A front curtain is needed to close the
stage opening between acts and, while a
pair of white bed sheets or blankets will
serve, a much more unusual and really at-
tractive curtain can be made from odd
scraps of cloth sewn together in hit-and-
miss fashion, that is, without any definite
arrangement as to color or pattern, Figs. 4
and 6. If each actor in the company pro-
duces a few odd pieces, there will soon be
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more than enough. Use only materials of
about the same relative weight; thin, sheer
materials and heavy woolen suitings will
not work well in combination. Since most
of the materials to be obtained will be very
light in color, or small figured with white
backgrounds, it's best to dye them. By
closely following the directions on the
package and with some supervision and
assistance by one of the mothers, this can
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be done very successfully.
The materials first should be
sorted into groups according
to the color they will take
best. Only three packages of
dye need be purchased to se-
cure all possible colors; red,
yellow, and blue. Green can
be obtained by equal amounts
of yellow and blue mixed to-
gether; red and yellow will
make orange, and blue and
red make purple. The curtain
is made in two equal pieces so
that it may be parted in the
center., There should be more
than enough material to cover
the stage opening so the cur-
tain can hang in folds. For an
opening 8 ft. wide, two 6-ft.
pieces will allow for ample
fullness. The tableau-type
curtain is, perhaps, the easier
style to arrange and looks
very effective. The two halves
of the curtain are tacked di-.
rectly to the crosspiece on the
upper edge of the stage open-
ing. The halves should hang
in folds and overlap at least
6 in. at the center. To open
the curtains, wire curtain
rings are sewn to the seams
on the back-stage side as
shown in Fig. 5. A weight,
which may be a small cloth
bag with a little sand in it, is
sewn to the inside of the low-
er center corner of each half.
Heavy cords are tied to the
lowest ring at the center and
run up through the rings to
screw eyes on the frame, One
cord is run across the top
through screw eyes or staples
and fastened to the other cord
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so that both halves will work simultaneously.
When the cord is pulled, the two curtains part
neatly and draw up to the corners. Upon re-
leasing the cord, the weights cause them to
drop back and close the opening.

Now, to make the audience as comfortable as
possible is always a good business policy.
Therefore, some benches should be provided
and a canopy over them will help. See Fig. 9.
The canopy is fitted over a frame of wood or
pipe and may be altered in size or shape.
Benches should vary in height, being higher
toward the back, and may be held firmly in
place by bolting them to stakes driven into the
ground as shown.

For “parent benefit” evening performances
when the dads and mothers are invited to the
production, a system of lighting is necessary.
The arrangement shown in Fig. 8 is easy to in-
stall and there are no loose wires or parts to
move around. The floodlights are boxes piv-
oted on angle brackets so they may be turned
to direct the beam of light in various directions.
They are provided with slides to produce col-
ored lights for special effects; blue for moon-
light, green for storm or haunted house, red for
fire, amber for sunshine, etc. These slides are
formed of two pieces of screen wire taped to-
gether with a sheet of colored Cellophane or
tissue paper between them. Since large lamps
are not necessary on so small a stage, the cur-
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rent can be brought from a near source
with rubber-covered extension cord.

A suggested design is given in Fig. 11 for
the exterior or scenery which can be
painted on one side of the scene panels
used for the interior setting, that is, the
screens shown back in Fig. 1. The drawing
can be enlarged without difficulty by
sketching squares on the panels before

TABLE blocking-in the scene. Merely divide the
screen panel into the same number of
-, squares that the small drawing has. Then,
TR starting in one corner of the panel, draw in
PILLAR all the lines that the small drawing has in
the corresponding square. This is quite
easy to do and when all the squares have
been copied, an enlarged sketch of the
small drawing results. Paint in bright col-
ors, using simple broad strokes to create
the proper atmosphere. Don’t attempt to
make the scene realistic and detailed, Dry
colors can be mixed with whiting or cold-
water paint, to make a very clean and eco-
nomical paint. Figs. 10 and 12 suggest a
number of props and ways to arrange the
screens to utilize them. Young actors with
a lively imagination will be able to build
up others to suit special requirements of
the play or dialogue. For example in Fig.
10, a few disks of cardboard, a curtain pole
and a block of wood make a realistic mi-
crophone, Three orange crates, an old
steering wheel and two headlights form an
automobile and so on.

FIREPLACE
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Tricycle Luggage Carrier Is Quickly Removed

/N SLOTTED
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Attached to a tricyele by merely setting
it in place, or removed by just lifting it
upward, this luggage carrier will save busy
mothers many steps because a child can
easily deliver loads that an adult would
find difficult to ecarry. Dimensions and
shape of the carrier shown can be altered
to suit any tricycle frame. It is assembled
from plywood with wood screws, the joints
being reinforced with flat-iron angles,
which are also screwed in place. The car-

rier rides on the rear axle and a wood
block, notched to fit over the axle, keeps it
from slipping off, the block being fastened
to the carrier with a flat-iron angle. At
the top, a slotted block, clamped to the
tricycle frame with a bolt, has two pins,
which engage holes in a metal plate
screwed to the carrier, as shown.

Wood Disks Cut to Size Accumtely on Your Clrcula'r Saw

When a band saw is unavailable, disks
can be cut on a circular saw, A circle is
scribed on the work, after which it is cut
to form an eight-sided figure. The saw is
then raised to its highest point, and then
the work is placed exactly opposite the rim
of the blade, and is fed against the blade
by rotating it on a pivot. A nail driven
through a piece of wood, which is clamped
to the table, can be used for this purpose.
The circular form is not, of course, ob-
tained in one rotation of the work. About
five settings of the pivot point, taking off
#e in. at each cut, will be necessary when
working standard 1-in. stock. The edges
are cleaner than similar work done on a
band saw.
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A man's belt is just the thing to open fruit jars when used as in 1.
Small bottles and phials placed in an ice-eream carton lid or any
paper-box lid, 2, aren't upset easily

—
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THREADED

3, Sharpened metal strip slices cake of soap
as it is screwed onto threaded rod run through
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Pancakes won't stick to o griddie

scoured with salt as in 4

A rubber mat made by Eyving fruit-jar rubbers together, 5, prolects

dishes on sink drain beoard, while vegetables are baked readily on

the sheet-metal holder, 6, without burning or the bother of turn-

ing them. The tediouz job of decorating pie crusts is simplified

by the carved pastry board shown in 7. A design, and lines to

fnlil'l.‘l.'l.fc t.IJJ.d.!'h af pie culs, are i.‘url.-‘l_-rJ in reliel on I'.fu;- huan.i. after
which the pie dough is rolled out on it
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Hinge serews srored in recess in screen door, 8, when
latter is taken down, while a V-pulley euts putty
into strips, 9, for glazing windows

Dragging door smoot hed
on bottom by swinging
it bachk and forth over
sandpaper as in 10.
Pieces of anple iron sol-
dered to a metal window
ventilator, 12, provide
finger grips for insert-
ing it in place

Six of vour most used potlids can be kept in this rack, 11, which ==

i5 hung near the stove, in the pantry, or even inside a cupboard | |.ﬁ,"','[_| Ml

doeor. The rack tapers toward the top, the amount of laper de- | 1l
pending on the diameter of the lids |

IRON BRACE

F:I"-'EI'_T ED

A dirty chimney with irregular, inside surfaces is no problem

with the cleaner shown in 13, because a coil spring presses

steel brushes tightly against the sides of the chimney regard-

less ol the contoaur. Nails can be removed from plaster board

ar wallbeard with minimum damage if you wuse the puller in

14, which consists of a gouge chisel with the end ground to
simulate the claw of a hammer

AET
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Bolts Held in Concrete Forms
by Wood Strip

WOODEN STRIPS HOLD
ANCHOR BOLTS

Weood strips across tops of concrete form hold
anchor bolts while pouring

The amateur conecrete worker who has
trouble in holding anchor bolts in conerete

POPULAR MECHANICS

forms while pouring, will find that this
method solves the problem. Wood strips,
drilled to take the bolts securely, are
nailed across the tops of the form at the
locations desired for the bolts. The latter
are then inserted through the holes where
they are held in place. After the concrete
has set, the strips and forms are removed.

Hot Iron Removes Grease Spots

Grease and can-
dle spots can be
removed from
fabries by means
of a hot iron and
a blotter. The lat-
ter is placed on
the spot to be re-
moved and the
iron is pressed on it. Move the blotter often.

Plenty of Fun at a Safe Speed

This small car, having a 58-in. wheelbase and
28-in. tread, iz very easy to operate and may be
powered by a 14 toe ¥ -hp. gas engine of the wash-
ing-machine type. [t iz equipped with effective
brakes and pneumatic tires. Plans show three al-
ternate methods of body construction. Easy to build.
Our blueprints Nos. 906 to 909 incl. give you all
the information necessary. This set will be sent
postpaid on receipt of $£1.00.

OTHER THINGS TO BUILD

“ROAMER"—T65 to 770:

Outhoard cabin
cruiser. 16 ft. long, 66 in. beam. Requires
outboard motor of 20 to 36 hp. Set of six
prints $1.00.

“SEA SAUCER"—8893: 915-ft. sail boat. Deck,
bottom and sides are 3/16-in. plywood., 25c.

“ZIP,” MODEL RACING YACHT—S880 to BB3:
50 in. long. Four prints $1.00.

17-FT. KAYAK—928 and 929: Light frame-
work covered with canvas. Two prints GDc.

LAWN CHAIR—529: Plain sawed from %§-in.
stock., Easily made with hand toels. 25e.

ORNAMENTAL WOOD FENCES—640: Five
artistic designs for standard wood stock. 25e.

VENETIAN BLINDS5—926 and 8527: Three
different styles covered on two prints. 50c.

LAWN AND GARDEN FURNITURE—S20 to 922:
Collection of designs for arbor-and-seat combi-
nations and swings. (3 prints.) 75c.

METAL WEATHER VANES—520: Scroll-sawed
from sheet aluminum. Complete assembly de-
tails. 25e.

Any six of these blueprints {not sets of prints) will be sent postpaid upon receipt of $£1.00

Blueprint Department, Popular Mechanics Magazine, 200 E. Ontario St., Chicago
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By JOHN B. MULLEN

WITH the use of proper solutions any-

one can etch unlimited designs on
metal and glass articles at home or in the
small shop. Tools can be marked perma-
nently with the owner’s name, glassware
can be etched with almost any type of de-
sign, and ornamental metal work can be
made more beautiful. A great number of
etching solutions are composed in part or
in whole of acids that are caustic to the
skin and will damage materials such as
wood and clothing. Great care is neces-
sary in their use, and spilling, splashing,
or inhaling of the vapors must be avoided.
If acid is accidentally spilled on your skin,
flood the surface immediately with water
to wash it off, spreading the acid as little
as possible, and then cover the affected
area with a paste of sodium bicarbonate
(baking soda) or sodium carbonate (wash-

ing soda). When the etching job has been ||

finished, the solution should be stored in a
glass-stoppered bottle (unless it contains
hydrofluorie acid) and clearly labeled, or
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not keep well unless stored in an
airtight wax or lead bottle, only a
small amount should be mixed at
a time, Glass to be etched is
cleaned thoroughly with soap and
water, rinsed thoroughly, and then
covered with a mixture of tallow,
1 Ib,, and yellow ceresin wax, 2
lbs., applied while molten with a
brush, Fig. 3. The design or let-
tering is scratched through the
wax layer with a sharp-pointed
tool as in Fig. 4. If you like, the design can
be laid out on paper and traced onto the
wax, or a stencil can be used. The solu-
tion is then applied with a swab as shown
in Fig. 5. If more convenient, the wax-
coated article can be dipped in the acid
solution. The surface to be etched must be
left in contact with the solution long
enough to etch as deeply as required. The
etched article is washed well in plain wa-
ter, after which the wax can be removed
either with gasoline or hot water.

Etching Steel: An effective etching so-
lution for use on steel is composed of nitric
acid, 2 fl. oz., and glacial acetic acid, 1 fl. oz,
A deeper etch with more contrast can be
made by adding hydrochloric (muriatic)
acid, 1 fl. oz., to water, 8 fl. oz., and dissolv-

=——prgy| 157, HYDROCHLORIC

it should be poured down the floor
drain and rinsed away with a large
quantity of water.

In diluting, always add the acid
slowly to the water in a stoneware
crock with constant stirring, as
shown in Fig. 1. Acid solutions
should be kept only in glass or

L 2MD, POTASSILUM

COPPER
SULPHATE, .

EA LT,

ACID, | FL. OZ.

C HILDE ATE,

SULPHATE,
4 DRAMS

: WATER
s—==1 3 PINTS

stoneware vessels, except hydro-
fluorie acid, which attacks glass
and is sold and stored in lead or

DEEP ETCHING SOLUTION
FOR STEEL

SLOW-WORKING SOLUTION
FOR I1RON AND STEEL

wax containers,

Etching Glass: Designs and lettering
can be etched on glass with a solution
made by dissolving sodium fluoride, 1 oz.,
in distilled water, 25 fl. oz., in a lead tray
or bottle, Fig. 2. No material other than
lead should be used for the container. To
this solution is added glacial acetic acid,
10 drams, after which the mixture is stirred
with a stick. The solution is extremely
caustic to the skin and causes painful sores
that are slow to heal. As the solution does

ing in this solution potassium chlorate, 5
oz., Fig. 8. After cleaning the metal, de-
signs, lettering and monograms can be laid
out on the metal with asphaltum paint.
When the paint has dried, the etching so-
lution is swabbed on with a wad of cotton
string tied to the end of a pine stick. The
acid will etch all exposed parts of the
metal with which it comes in contact.
When the etching has reached the desired
depth, the solution is washed off with wa-
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ter, and the asphaltum paint removed with
gasoline.

To mark tools and other metal articles
with the owner’s name, stamp the name on
the metal surface, using a rubber stamp
and asphaltum paint in place of ink, as in
Fig. 6. The paint may be applied to the
rubber stamp with a small brush if a little
care is used. After the impression has
dried, the solution is swabbed over the
area to be etched, which should be suffi-
ciently large to contrast the non-etched
letters. When the work has been com-
pleted, the lettering will stand out in re-
lief above an etched background. A less
corrosive etching solution for iron and
steel is made by dissolving copper sul-
phate, 12 oz., zinc sulphate, 4 drams, and
common salt, 10 oz., in water, 3 pints. This
works slower than the other solution, but
produces excellent sharp-line etching. In
this case, the parts that are not to be
etched can be protected with paraffin wax,
which is applied over the entire surface
either by brushing or flowing on while
molten. The design is cut in the wax film
with any sharp tool such as a knife or
seriber. The edges of the design should be
left sharp and clean cut. If a dam of par-
affin is built around the parts to be etched,
as in Fig. 7, the etching solution can be
poured in the space thus formed and al-
lowed to remain until the etching is com-
pleted. The paraffin dam can be removed
from the work by softening the wax with
hot water or with gasoline.

Etching Copper and Brass: A good
etching solution for copper and brass is
made by dissolving potassium chlorate, 4
oz., in water, 1 qt., and adding to this solu-
tion nitric acid, 1 oz. A less corrosive so-
lution for copper can be made by dissolv-
ing ecommon salt, 5 oz, in ferric chloride
solution, U.S.P.,, 13 fl. oz. A solution of
ferric chloride, 10 oz., in water, 10 fl. oz,
can be used in place of the U.S.P. solution.

Etching Other Metals: Silver articles
can be etched with a solution of nitrie acid,
1 oz., in water, 4 fl. oz. From three to ten
minutes will suffice for etching. A solu-
tion of sodium hydroxide (caustic soda;
lye), 1 oz., in water, 1 pint, will eteh alu-
minum in about five minutes. Etching can
be hastened in many cases by jarring the
metal occasionally to loosen the bubbles
that collect on the surface.
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Squeegee for Dairy-Barn Floor
from Hose and Rake

l:'ﬂilqﬁ UGATED
HOSE

Squeegee to clean Aoor of dairy barn made by
impaling garden hose on rake teeth

A substantial squeegee for scraping a
dairy-barn floor after serubbing, may be
made from a length of garden hose, which
is impaled upon the teeth of a garden rake.
Such a scraper will prove especially effec-
tive if hose having a corrugated surface is
used. When worn off on one side, the hose

may be turned.
—@. E. Hendrickson, Argyle, Wis.

Self-Cleaning Drill Block

Time lost in
brushing chips
from the face of a
drill block after
each piece of work
has been drilled, is
saved with this
bloek, which is
cleaned by merely
rocking it. It has
two faces ma-
chined identically,
tiny rockers being
formed on the
edge between
them as indicated. Pins at the other edges
of the two surfaces permit the block to set
level.—H. Moore, Leeds, Eng.
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Handling Heavy Lengths of Pipe
Simplified with Lifters

STEEL HAMNDLE
!‘l

Workmen can carry long lengths of heavy pipe quite
eastly with these simple lifters

Workmen who carry lengths of heavy
pipe will find these lifters convenient. Each
one consists of a cone-shaped piece of
wood to which is screwed a length of flat
iron or steel bent at right angles to form
grips. The cones are merely inserted into
the ends of the pipe as indicated.

Tennis-Court Drainage System

Here is a novel but effective drainage
system for a concrete-surfaced tennis
court built in a middle-western city. Di-
rectly under the nets of the double court,
an 8-in. pipe, having a wide slot cut in it,
was laid in the concrete with the slotted
side exposed so that water could drain di-
rectly into it, the court sloping slightly
from both ends toward the pipe. Water is

Concrete tennis conris drained by slotted pipe set
flush with surface under nets

POPULAR MECHANICS

conducted to the square concrete basin at
the edge of the court and a tile line de-
livers it to the sewer. A piece of heavy
metal covers the basin to keep out leaves,
papers, etc. Besides serving as a drainage
system, the pipe also serves as an expan-
sion joint for the concrete courts. The net
supports are built double to straddle the
pipe and are set in sleeves flush with the

concrete surface,
—Hugh P. Haynes, Santa Fe, N. Mex.

Time Saved in Milling Keyways
with This Setup

Keyways near the ends of shafts often
can be cut quickly with the milling-ma-
chine setup shown, which saves the time
necessary to sink the cutter to the re-

MILLING CUTTER 3

L SHAFT #|

’C} ANGLE
HAFT
= "_:i}_ (R PLATE
I T
] b

—

KEYWAY
SHAFT#2

Milling cutter autematically starts keyway in one
shaft while finishing keyway of another

quired depth by hand before starting each
cut. The cutter sinks in one shaft while it
is finishing the cut in another one. One
shaft is stood on end at the side of the vise
and backed up with an angle plate, while
the second shaft is laid on a parallel at a
certain distance from the other, The cut-
ter is sunk to the correct depth for the
first one and continued to the other end of
the keyway, after which the stop is set.
You will see that when the cutter reaches
the end of keyway in shaft No. 2 it has
also sunk itself into shaft No. 1. If the lat-
ter shaft is now laid on the parallel and a
new one set up vertically, it will not be
necessary to sink the cutter.



This darkroom timer can be set to ring af any
predetermined time within an hour, and it is
espectally handy when developing negatives in
total darkness. After removing the face and
works from the case, the large gears, Fig. I,
which drive the hands and actuate the alarm, are
carefully pried off the spindles. The small pin-
ion indicated in Fig. 2 is also removed and the
teeth are filed off, after which it is replaced as
in Fig. 3. Next, the minute-hand shaft iz filed
flat on two sides and tinned with solder. The
gears are returned to their proper position and
the sleeve on one gear is sweat-soldered to the
shaft. The reassembled mechanism, Fig. 4, is
replaced in the clock case. The dial is renum-
bered to read as shown. To set the timer, first
wind up the alarm and turn the alarm-selting
key until the bell rings. Then mount the alarm
hand and also the minute hand so they both
point to 60. Set the alarm hand on the number
of minutes interval desired. Always return the
large hand to 60, and be sure to always turn it
in clockwise direction

AR N
PINION 15 RETURMED TO
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Rack to Store Artist’s Brushes
Fits on Cabinet

Wood frame with holes bored in top edge and set on
artist’s cabinet provides handy place for brushes

A three-side frame of narrow 1l-in.
wood strips with holes drilled into the up-
per edges provides a handy place to store
pencils and brushes, when set on the cab-
inet beside the drawing board. Also, the
frame tends to keep small articles from
rolling off the top of the cabinet.

Tailstock Set for Taper Turning
with Aid of Feeler Gauge

Setting a lathe tailstock off center to
turn a taper can be done guite accurately
with nothing more elaborate than a feeler
gauge. First smooth up the work, then
adjust the tailstock for the taper cut as
nearly correct as possible by sight. Now
set the tool to just touch the work at the
end that is to be the small end of the
taper. Run the carriage back to the por-

#FEELER: GALUGE

=T T E

i N LT
‘ L zneposition  — 15T POSITION

Use of a feeler gauge to check setting of tailstock,
when turning taper, has been found guite aceurate

MECHANICS

tion of the work that is to be the large end
of the taper. Then slip a number of leaves
of the feeler gauge, equal in thickness to
one half of the taper that is to be cut, be-
tween the tool and the work, after which
the tailstock is adjusted so that the gauge
just slips between them. Also, the tool,
left at the same setting, should just touch
the work at the end to be turned down.

Sheet Metal Is Bent Easily
with Celluloid Block

In forming sheet-metal parts, a fiber or
wooden block is usually employed to avoid
marring or dent-
ing the surface, |
and to assist in
making uniform
bends. If a cellu-
loid block & to Y
in. thick is substi-
tuted, the results
will not only be
superior, but the
progress of the
forming can be observed without lifting
the block from the work. The celluloid
will withstand considerable hammering.

CELLULOID

Sizing a Reamed Hole

If your reamers have become worn so
that the holes in which they are used are
slightly undersize, the latter can be en-

larged by forcing

| e 1 a steel ball of the
- EF_‘TEEL sAlL. | proper diameter
V¥ >y——1 through them.
'.fx.'jl'( WORK l Sometimes several
77 | passes of the ball

are necessary.
This method is
especially effec-
tive in soft materials such as brass, mild
steel, ete., and produces a mirror finish.

'liﬁ'JLE REAMED UNDERSIZE

Belled Crow Scares Others Away

A Texas farmer claims that he has suc-
cessfully kept his fields free of crows by
catching one alive and then turning it
loose with a small bell attached to its
neck. The belled bird, in trying to join
the flock, scared the others away but re-
mained in the vicinity itself.
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Self Feedmg Bin for Hopper-Type Stokers

> WORM FEED AND —
BLOWER INTO SIDE OF
BOILER

Disliking the daily job of refilling the
hopper of my coal stoker, I built this large
bin or hopper, which holds four tons of
fuel, and feeds the stoker automatically.
Location of a heating plant in relation to
an outside wall determines the size and
shape of the bin to some extent, keeping in
mind that at least three of the sides must
slope to the stoker so that the fuel will
work down. The side next to the heating
plant can be vertical so that the bin can be
built close to it. The framework is fastened
rigidly to the floor. The timbers should
run up close to the ceiling, but should not
be attached to it as they would transmit
vibration to the rooms above. The space
between the bin and the ceiling is boxed-in
tightly with Y2-in. fiber insulation board,
which has little tendency to transmit vi-
bration. This is given a coat of tar on the
inside. Also, it's a good idea to cover the
joists above the bin with insulating board
to prevent dust from working through the

COAL CHUTE
WINDOW
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ceiling. The bin sides are tongue-and-
groove stock, and the joints are sealed
tightly with asbestos flashing compound.
This is applied to the groove of each board,
which is then nailed in place and the
tongue of the next one forced tightly into it.
It's best to cover the outside surface of the
wall next to the heating plant with as-
bestos. Use well-seasoned lumber in the
bin to reduce shrinkage to a minimum
which perhaps would open some of the
joints., It is very important that a chim-
ney-draft check be used to prevent the
fire from burning too low in the stoker
retort during idle periods, as this may
cause smoke and gas to back up into the
bin when the coal supply in the bin is low.

—A. L. Mills, Chicago.

@ After washing oiled wallpaper, such as
is used in bathrooms, apply a coat of wax
and the finish will be restored so the paper
will be almost like new.



HIGH-SPEED CUTTING

HERE you have any appreciable

number of metal or non-metal rods,
tubes or squares to cut into short and exact
lengths, an abrasive wheel will speed the
job a hundredfold over ordinary methods.
Practically any material, even glass, can
be cut with a wheel of the proper abrasive
characteristics. By providing suitable
guards and a rigid support for the work
you can use these wheels on most any
true-running spindle as in Figs. 1 to 6 in-
clusive. However, in using them on vary-
ing types of spindles certain simple pre-
cautions must be observed carefully for,
while the wheels are very strong radially,
they are comparatively weak axially.
Wheel diameters range from 7 to 12 in.
The thickness is usually 15 in. and as
the work is cut without a coolant the
so-called “rough-sided” wheel gener-
ally should be used. The latter is a
comparatively new development and
points which recommend it are elimi-
nation of side rubbing and consequent
generation of a minimum amount of heat.
Special bonding agents permit operation
at very high speeds although these are
practical only on production jobs where
the spindles and equipment are specially
designed for abrasive wheels, such as the
machine shown in Fig. 9. Lower-speed
equipment, such as pedestal and bench
grinders both belt and direct-motor driv-




with ABRASIVE WHEELS

en, portable grinders like that in Fig. 5,
and the circular-saw table in Fig. 2 will be
the principal types of drive the individual
user has at hand. Naturally the size of the
stock which can be cut with these drives
will be limited to 1 in. and under for solid
rounds and squares of steel. Non-metal
materials, such as hard rubber, marble,
slate and tile, can be somewhat larger
in sectional dimensions, Metal tubing
2 in. in diameter and under can be
handled very nicely. Of course, these
sizes of materials do not represent the
absolute limit but rather the most
practical when the way in which the stock
must be fed into the wheel is considered.

Figs. 3 and 4 suggest two fixtures for
supporting light stock when feeding it to
an abrasive wheel mounted on a bench
grinder. The one important thing in con-
nection with any fixture for supporting the
work is that it be rigid, even though the
stock is held against a guide with the
hands as in Figs. 1, 2, 3, and 4. A loose,
wobbly support is not only impractical for
accurate work; it is unsafe as there is dan-
ger of shattering the wheel should the ma-
terial twist suddenly out of line while the
cut is being made. Aside from this pre-
caution the work rest may be most any
homemade device that accomplishes the
purpose. For example, you can make up
a support out of flat steel with a provision
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for elamping the
work to a movable
carriage or slide
controlled by a hand
lever as in Fig. 10.
Or the work could
be clamped to a sol-
id fixture and the
wheel and drive
mounted on a
swinging vertical
arm operating in
much the same
fashion as a swing
saw. This arrange-
ment can be sup-
plemented with a cord and weight to give
a semi-automatic feed. The same driving
device can be controlled with a lever feed
similar to that in Figs. 9 and 10.

For light jobs your wood or metal-turn-
ing lathe can be adapted easily, provided
you can arrange to get a spindle speed of
at least 2,500 r.p.m. Usually you can im-
provise an adapter readily enough. In such
a set-up the collars are an important de-
tail. In order to assure adequate support,
the collars should be at least one-third the
diameter of the wheel as in Fig. 7. On very
thin wheels, such as those in Fig. 8 which
are .005 in. thick, the diameter of the col-
lar in relation to that of the wheel may be
even greater. The size of the collars on the
wheel in Fig. 10 is an example of this.
Here the wheel is cutting ¥4-in. steel rods
and the work is carried on a fixture bolted
to the cross slide of the compound rest on

MECHANICS

the metal-working lathe, a very simple
and effective arrangement. This set-up is
not by any means restricted to very small
stock, as it will serve well for any shapes
up to about 1 in. diameter and especially
for cutting pieces from strip stock. A small
vise with split jaws can replace the holder
shown and is most practical. An 8-in. di-
ameter wheel will cut well at 2,500 r.p.m.
but much better at 3,500 r.p.m. A 1% by
10-in, wheel may be used with this set-up
provided the construction of the machine
permits using a wheel of this diameter.
Driven by a portable grinder, cut-off
wheels excel most other methods of cut-
ting. Note Fig.5 and
see what the abra-
sive wheel is doing
here. After surfac-
ing the composition
cement floor, a
square design is laid
out previous to ap-
plying a two-tone
coloring. A long
board is used as a
straightedge to
guide the grinder,
Driven in the same
manner, the cut-off
wheel does a clean,
fast job cutting
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artificial stone. A novice can do work
which would take years of experience to
accomplish by other means, Marble, tile,
slate, asbestos slabs, roofing and side-wall
materials can be cut free-hand easily.
Where a number of pieces have to be uni-
form and perfectly square cuts are desired,
the portable grinder is used with an im-
provised fixture to guide the wheel in
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making the true cuts. In such work it's
generally wise to make the fixture up from
flat steel in such a way that the machine is
supported on a slide so that it can be
moved into the work, which is held or
clamped against a rigid stop.

As mentioned, it is also quite conven-
ient to use a cut-off wheel on a bench saw,
Fig. 2. Any amateur craftsman who han-
dles Bakelite or certain plastic materials
will appreciate the value of cut-off wheels
set up in this manner. This also applies
to anyone who works ceramies, either as a
hobby or commercially, With either the
portable or bench-saw equipment, all in-
sulating materials can be cut not only
faster but cleaner as compared to saw re-
sults. A wheel as large as 10 in. diameter
may be used on most bench saws, while
portable grinders are adaptable for 7 by
#49-in. wheels and the surface speeds are
low compared to other equipment.

The table in Fig. 11 will serve to make
wheel selections easy and although the
markings may vary with different manu-
facturers, the characteristics will be es-
sentially the same. No matter what the
size of the wheel or what it is to cut, it
always should be housed in a suitable
guard. Note especially that the latter,
whether it is already fitted to the machine
or improvised, always should come down
over the top of the wheel. In other words,
only from 30 to 45 degrees of the wheel
periphery is exposed and the top, or that
portion turning toward vou, is covered.
This prevents sharp grains of grit or tiny
bits of steel reaching your eyes. Although
it's a good idea to wear goggles, they are
not essential where the wheel is well
guarded and the work properly supported.
Heavy galvanized iron bolted to light an-
gles will do very well for an improvised
wheel guard. For the larger diameter
wheels you can use Yg-in. flat iron and
the parts that join at an angle can be
brazed for extra strength and rigidity. The
guard should always be bolted securely
in place, either to the machine frame, or a
supporting bracket.

QI When the threads of a bolt are slightly
burred, they can be cleaned up quite sat-
isfactorily by screwing on a castellated

nut, with the castellations facing the head
of the bolt.
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Clips on Barrel Lid Support It
Vertically When Raised

Small spring-steel elips on barrel lid support it in
vertical position while removing contents

Grocers who dispense various items from
barrels, or farmers who store feed in them,
will find that these spring-steel clips are
handy for supporting the lid in a vertical
position while removing part of the con-
tents. The clips should be shaped from
fairly heavy metal to support the weight
of the lid. A handle nailed to the lid is an

added econvenience.

Hanging Unframed Pictures

Unframed pictures and photographs
mounted on cardboard, calendars, signs,
etc.,, can be hung
on the wall like
framed pictures
by fastening a
string or wire to
the back with
gummed tape.
Knots tied at the
ends of the string
or wire prevernt it
from pulling out
of the fasteners.
Pictures hung in
this way look better than those put up
with visible tacks as is often done.

—A. H. Waychoff, Phoenix, Ariz.

GUMMED TAPE
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Trap Door in Poultry Crate
Saves Time

Weight of fowl tips

door, which closes

autematically when

fowl is released in-
side crate

In transferring fowls from feed pens to
shipping crates, much time is wasted in
opening and closing the slides of the crate.
To avoid this, one poultry shipper em-
ploys a simple detachable door or trap.
This consists of a board about 4 ft. long
and wide enough to close the opening of
the erate. Two lath strips are nailed across
the board, one on each side and spaced
apart as shown. When placed in the crate
opening, the weight of the projecting end
of the board keeps the trap closed until
opened automatically by the weight of a
fowl that has been deposited upon it. The
trap may be removed quickly as soon as
the crate is filled.

Chain Harness Traces Locked
on Singletree

To keep the
chains of my har-
ness traces from
falling off of the
singletree hooks, I
slipped a piece of
rubber tubing
such as a length
of bicyele inner tube over each trace.
When the traces are fastened to the single-
tree, the tubes are slipped down over the

—— STHIN(
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clips. Besides holding the traces in place,

the tubes also tend to protect the horses

legs if they happen to rub against them.
—Joseph Kielee, Jr., Amherst, Mass,

Eraser Aids in Make-Ready
on Job Press

Difficulty of
make-ready for
some printing jobs
is increased if a
brass rule is in-
cluded in the form,
as the rule is often
higher than the
type and scores
the printed paper too deeply. To save the
time required to lift the tympan and cut
out from the impression sheet, use a pen-
cil eraser to reduce the top sheet to the
desired thickness., The eraser is especially
handy when the deep score appears at the
line ends, as is usually the case.

Rigid Clamping for Tool Post

One of the most troublesome features of
the ordinary single-screw lathe tool post
—that of the tool moving under a heavy
cut or feed—can be eliminated by the use
of this clamping finger. It must be made
of high-grade, tough tool steel which is
well tempered and drawn. The pressure

_

This clamp prevents lathe cutting tool from meving
under a heavy cut or feed

and gripping power are placed where they
are most needed and two screws are used

to prevent pivoting of the tool under one
screw.—Chas, H. Willey, Penacook, N. H.



ROLLING WORKSHOP
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If you have foregone the pleasure of
a home waorkshop because of limited
space in your house, apartment or
small garage, thiz compact, rolling one
may solve the problem. By spreading
a tarpoulin on the Aoor, your shop can
be established temporarily in any un-
occupied room. When the job is fin-
ished, simply roll the shop ocut onto
the poreh and throew the tarpaulin
over it. The tools can be arranged
compactly because the user can stand
at any side of the workbench
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Leaves at the bench ends fold down so that the
shop is only 44 in. long and 27 in. wide when
stored. The motor and countershaft are mounted
under the top, leaving the latter free for your
power tools, and there are plenty of drawers
and shelves to accommodate hand tools, materi-
als and unfinished work. It's best to mount the
bench on large, rubber-tired casters for easy roll-
ing. Thin wedges inserted between the caster
wheels and the metal parts above prevent rolling
when the bench is in use

A=y 3 TAUCK CASTERS (7

i
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Roof Pitch Easily Estimated
with Pocketknife

Knife blade opened to same angle as pitch of roof
enables carpenter to estimate latter

A carpenter who has frequent occasion
to figure the roof pitch of buildings em-
ploys a pocketknife as shown. The handle
of the open knife is held at arm’s length
so that it is parallel to the side of the
house. The blade is then adjusted to the
same slant as the roof, and the resulting
angle is measured or estimated.

Extension Fence Keeps Cattle
Out of Hog Trough

When cattle and hogs were kept in the
same yard, one farmer overcame the dif-
ficulty of feeding the latter without having
the other stock drive them away, by use
of an extension fence. Horizontal bars
were attached to fence posts, near which
the troughs were located. At the ends of
the horizontal bars a single barb wire was
attached, this being anchored at either end

Barbed wire supported ochove hog trough keeps other
livestock from bothering hogs while feeding
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to the fence. The arrangement permitted
the hogs to have access to the trough while
cows were kept at a distance,

Cardboard ""Wings” on Flywheel
Are Cooling

One printer inserted 4 by 12-in. strips of
cardboard between the spokes of a press
fiywheel and bent the flaps toward the
press. The breeze set up by the motion of
the flywheel circulates air where an elec-
tric fan would be impractical.

—A. K. Brill, Peoria, Il

Simple Tool Alines Lathe Centers

Here’s a simple tool that is fairly accu-
rate in alining lathe centers, provided the
latter are in good condition and the face-
plate runs true. Each end of a piece of
round stock about 2 in. long is trued up
and drilled with a countersink drill to fit
the lathe centers. A hole is drilled through
it for heavy stiff wire which is filed to a
point and bent so that it will touch the

When lathe centers are true, the pointed end of this
tool will touch the faceplate uniformly all around

faceplate near the edge indicated. To use
the tool, place it between lathe centers,
and turn it with the fingers until the wire
touches the faceplate evenly all the way
around. A feeler gauge used between the

faceplate and the point of the wire may
help.—Clarence E. Hill, Groton, Conn.

€[ To remove small rivets from sheet met-
al when no grinder is at hand, hammer the
upset part of rivet until very thin, after
which the rivet can be punched out.



Mororize Your LAWN MOWER™

JOWERED with a compact 2~
hp. gas engine equipped with

a kick starter, your lawn mower
will cut faster than it does by
hand, and in an hour’s continuous
operation will use only about 14
pt. of gasoline. Pulleys, belts,
shafting, bearings, ete., required
for the conversion are inexpensive
and obtainable almost anywhere.
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are fastened to the webs of the
mower wheels with machine
screws using washers or spacing
collars between, Fig. 3. The idler
pulley is mounted on a flat, iron
bar and can be fitted with a grease
cup by drilling a Ys-in. hole into
the shaft at right angles and one
along the length for passage of the
grease to the bearing, Fig. 3.
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STARTER
5
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ass 7 CLUTCH ROD
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tion is entirely adequate on the iron ones.

Figs. 5 and 6 show side and top views of
the mower complete. The oak engine base
is mounted on two sills, cut from pine 2 by
4-in, stock. These also support the jack-
shaft bearings. By unscrewing three wing-
nuts and disconnecting the rod on the
loose-pulley arm, the entire power plant
can be lifted off and used for other pur-
poses. Two J-bolts hook under the cross-
bar of the mower frame to hold the mount-
ing in place. These are made by cutting
off the heads of Yi-in. earriage bolts and
bending them over as in Fig. 3. A third
machine bolt passes through the lower end
of the wood push bar and the motor base,
as in Fig. 5. For the final drive on 8-in.
mower wheels, which are standard on most
machines, use 612-in. V-pulleys. These

The starting or clutch lever is in a con-
venient location high up on the push bar.
A coil spring holds the pulley against the
belt. When the lever is pushed forward it
engages with a fixed latch, Figs. 3 and 5.
Three standard Y2-in. V-type rubber belts
are used. Get }2-in. adjustable shaft hang-
ers for jackshaft bearings so that the belts
can be tightened. To start the mower with
the engine running, the operator simply
releases the lever from the catch on the
handle bar, a tension spring pulls back the
idler and the mower moves forward. To
stop, the lever is pushed into the latch.

@[ A good way to hold a nut in an awkward
place, such as between the coils of a spring,
is to twist the end of a pipe cleaner firmly
around it.
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Cabbage Ripened in Wet Weather

Late cabbage in the home garden is often
delayed in maturing on account of fall
rains and cold weather. A few warm days
at this time will cause the cabbage to grow
rapidly, so that the
heads burst and
decay. To avoid
this, one gardener
advises severing
part of the root
stalk by cutting a
deep notch in each
side. This reduces
the supply of
moisture consid-
erably so that the head of the plant will
mature more quickly and further growth
or bursting will be prevented.

StorekeeperDivides Peck Measure
into Three Parts with Partition

One storekeeper D
who often has to ./’ B ,,.J*:: —,u,i
dispense some of ]\:!?'f“ﬂ.,? ~ 1*-3:'3\
his merchandise in | N
one-half and one-
quarter peck
quantities, divides
a peck measure
into three parts
with the wooden
partition shown.
This gives him a
half-peck measure
on one side and two gquarter- pEck meas-
ures on the other,

Repairing Worn Bicycle Chain

When a bieycle or motoreyele chain be-
comes badly worn, its life often can be
prolonged in the following manner: After
cleaning the chain well, lay it flat on a
bench with the heads of the rivets upper-
most. Then with a solid metal block be-
neath, center-punch each rivet by one or
two taps. When every rivet has been treat-
ed, repeat the operation on the other side.

@[ To clean copper, pewter, and brass, apply
a paste made of equal parts of flour, vine-
gar and salt; let the paste stay on the met-
al for an hour, then wash and polish.
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Collodion Aids in Make-Ready
on Job Press

COLLODION

Collodion on tympan sheet of job press used to
build up letters and punctuation marks

While gummed tape is often used to in-
crease impression over certain areas of a
form on a job press, there are times when
the area is so small that it is difficult to
use the tape. In such cases, one printer
brushes collodion on the tympan sheet.
The collodion dries rapidly and may be
used to build up a letter, punctuation rhark
or any spot which fails to print clearly.

Culvert Filled with Concrete
Provides Land Roller

Finding himself unable to obtain a land
roller, a farmer made one from a 12-ft.
length of regular corrugated steel culvert.
A long shaft to serve as an axle was cen-
tered in the culvert, after which it was

Corrugated steel culvert filled with concrete and
provided with axle makes emergency land roller

filled with concrete. A wood framework
fitted with bearings to take the ends of the
projecting shaft provided a handy hitch
for the roller.
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Pail keeps small seeds from spilling on Roor when
dispensing them in store

When sacks of expensive grass or field
seeds are opened in a store for dispensing
in sgall quantities, repeatedly opening or
closing the container allows much of the
contents to be eaught in the folds and scat-
tered about the floor. By placing a bot-
tomless pail in the opening of the sack, and
securing it with a stout rubber band, the
seed may be removed without loss.

Universal Lathe-Center Tester

This lathe-center tester is different from
others in that it not only shows whether
the centers are in line horizontally, but
vertically, as well. This is desirable espe-
cially when accurate reaming is to be
done, as many lathes are “out” vertically
unknown to the operator. To make the
tester, a bar is slotted down the center and
another is milled flat to fit it, both parts
being centered and pivoted together. A

This tester shows whether or not lathe centers are
true both vertically and horizontally
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Bottomless Pail in Sack Mouth
to Dispense Seed

temporary pin holds the two parts in line
while the complete bar is being turned to
take a collar with a snug, sliding fit. Then
the temporary pin is removed and two
stop pins are driven in to keep the collar
and bar together. In use, the tester is
placed between the centers and the collar
is slid back to the stop pin. If they are ex-
actly in line, the collar will slide along the
bar. But if they are out, even a fraction
of an inch, the collar will not slide. The
reason for this being that the slotted half
of the bar will always lie parallel to the
center upon which it is bedded. If the tail-
stock center is out of line, it will pull the
flattened bar over so that the flat portion
will project at one side of the slot, making
it impossible for the collar to slide along.
To test the centers horizontally, the flat is
horizontal and to test them vertically, it is
upright.—H. Moore, Leeds, England.

Torch Tip Supported on Base
Leaves Hand Free

7 scriwen in
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SOLDERED

Supporting a torch Ep in this base enables you to
heat parts or melt metal without constant attention

The case of an old model-T Ford timer
to support the torch of an acetylene sol-
dering outfit leaves one or both hands free
for certain jobs. Drill and tap the end of
the case for a brass union to take a short
length of 5-in. copper tubing. Bend this
as indicated, and pass it through one of
the holes in the timer and attach it to the
torch hose. Solder the tubing to the case
at the hole and serew the torch tip into the
union. If a horizontal torch flame is de-
sired, use a street elbow between the
union and the torch tip.



I, a filling-station owner heeps a box of paper towels on one

of his pumps to wipe oil rods. The paper roll is cut into o n ;
three sections, and a waste box wnderneath holds the soiled \ "-"}TIT':-”
paper. Oulside tire of dual wheel removed without jack by 2

running inner wheel wp en a beveled block as in 2. Poor

gropnd connection between headlamp case and reflector,

which often results in dim lights, remedied by connecling
them with a copper wire soldered in place as in 3
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Air compressed inside differential housing
with oil-spray gun helps to force out stiff
grease as in 6. Grease Aowing out of hole
prevents escape of afr. Clogged radiator
tubres often can be cleaned while the radiator
iz full, by forcing air into the drain cock.
Air pressure should be less than 36 lbs., and
the cock must be located at the bottom of
the radiator as in 7
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Surfaces of Valve Rocker Arms
Ground on Drill Press

§ THREADED
¥ - SHAFT,

|
FINE GRINDING

Pits removed from underside of valve rocker arms
quickly with this drill-press setup

After considerable use, the rocker arms
on an overhead-valve motor usually wear
and cause depressions where they contact
the ends of the valve stems and they should
be ground down in order to set the tappets
correctly. Unless this is done, a feeler
gauge will bridge the depressions so that
the tappet adjustment is indicated as cor-
rect, while in reality the adjustment will
be off equal to the depth of the depressions.
A quick and easy way to remove these de-
pressions is to grip a flat grinding wheel
on an arbor in a drill press and grind the
ends of the rocker arms as indicated. You
can remove the entire rocker assembly
from the motor and fasten it in one of the
slots on the drill-press table so that it can
be moved along to rapidly and accurately
surface the ends of the rocker arms.

—Milton Monson, Hines, Ill.

Sluggish 1dling of Motor
Caused by Valve

Sluggish idling of a model-A Ford mo-
tor, after a tune-up. can be traced usually
to a worn butterfly shaft in the ecarburetor.
The shaft is worn so that it lets the but-
terfly cover the idling jet in the throat of
the ecarburetor. If another shaft is not at

POPULAR MECHANICS

hand, this trouble can be eliminated by
holding the throttle fully open and filing a
small groove in the butterfly valve itself at
a point that comes over the idling inlet
hole. It is easy to file this groove and it
will not affect a perfect shut-off in the
throat of the carburetor. After this has
been done, readjust the throttle-stop serew
and the idling air adjustment.

Lubricating Piston Wrist Pins

Often a wrist pin
of a piston wears
unduly because of
insufficient lubri-
cation. Usually
this trouble can be
prevented by
drilling a small
hole through each
piston boss from
the ring groove as
indicated. The small holes will not affect
compression, and the oil scraped from the
cylinder wall by the ring will tend to pass
through the holes to the wrist pin.

Grease-Pit Door Has Rubber
to Stop "'Drifting”” Leaves

To prevent leaves and other debris from
blowing into grease pits when the doors
were open, the owner of one filling station
stretched pieces of rubber across the door-
ways as indicated. Cars can be driven over
the rubber without damaging it.
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Split inner tube stretched across doorway of grease
pit checks debris blowing along on ground
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Nozzles Adapt Grea
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Fitted with a set of special, interchange-
able nozzles, a regular pressure grease
gun, such as an Alemite or Zerk, is handy
around the small service station or even
the home garage., The nozzles are oil-can
spouts of different lengths and diameters,
soldered or brazed to regular grease fit-
tings for quick attachment or removal.
Those in the photo are designed for re-
packing rear and front-wheel bearings
with grease without removing the wheels.
The small nozzle is used where the outer

bearing is not removed, and should be
placed in the openings in the bearings to
force grease to the cavity behind the bear-
ing. The long nozzle has a larger bore and
is handy to quickly fill the cavity around
the axle shaft when the outer bearing is
removed, or where both bearings are re-
moved and washed. “Oiling of shackle
bolts, or filling of steering-gear housings
is simplified with the nozzles, and when
cleaned, they are ideal to fill hydraulic
shock absorbers.

Putting Skid Chains on Wheels under Large Car Fenders

IRON PLATES 13°%4" =

Putting skid chains on wheels under
modern car fenders is simplified with this
leather strap. Before attaching the chains,
the strap is put around the tire, after which
the end of the chain is hooked to bolts
projecting from the strap, and the wheel is
turned to pull the chain around the tire.
Two small iron plates are bolted to the
strap as indicated in the detail so that the
ends of the bolts project }2 in. or more.
After the chain has been slipped in place
by rotating the wheel, the strap is re-
moved and the chains fastened in the reg-
ular way.

—EKenneth Schwartz, White Plains, N. Y.

€[ When penetrating oil is not available for
loosening an obstinate, rusty nut or bolt,
household vinegar will make an excellent
substitute.
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When you can’t find a funnel an old headlight
reflector will serve the purpose

An old headlight reflector with the lamp
socket removed, will provide a good emer-
gency funnel around the garage. If desired,
a metal tube can be soldered over the sock-
et opening to provide a longer spout.

Loosening Cylinder Head

To simplify loosening the cylinder head
of a motor when making repairs, try this
simple trick. Remove all the cylinder-
head bolts, leaving the spark plugs in place.
Then step on the starter and the compres-
sion of the motor will break the gasket
seal easily.

Wires Easily Fed Through Cable
When Rewiring Ignition

IGNITION-WIRE CONDUIT I have had con-

siderable rewiring
to do on cars, and
find this tool handy
WIRE in feeding the
| wires through ca-

bles, such as those
carrying spark-plug wires, ete. The tool is
nothing more than a short piece of woven

SOLDERED JOINT

RADID SHIELDING
IGNITION
CABLE

POPULAR MECHANICS

Funnel from Headlight Reflector
Handy Around Garage

radio shielding soldered to a speedometer
cable. The wires to be pulled through the
cable are inserted into the open end of the
radio shielding, which tends to grip and
hold them as pull is exerted. In fact, the
greater the pull the harder the shielding
grips the wires.

—Frank Dorn, Brooklyn, N, Y,

How to Hold Small Armatures
in Large Rack

Finding that his regular rack to hold
generator and starting-motor armatures
was too large for small armatures from
horns and heater fans, one mechanie fitted
the rack with two spring-type clothespins
to do the job. The ends were cut off the
pins as indicated, after which they were
mounted upright on each side of the V-cut
at one end of the rack. A large wood screw

PINS CAN ="\ 1]
SWING / Ty |
DoOwWM |

’j |

i

Spring-type clothespins screwed to one end of
armature rack for holding small armatures

holds each pin so that it can be swung
down out of the way when the rack is used
for a large armature. In testing for grounds
in small armatures, one test lead is clamped
in one of the pins and is held tightly
against the armature shaft.

QA tire valve can be loosened and un-
screwed with a cotter pin, the ends of
which have been spread apart slightly.
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SMOKE CURLED UNDER OUR BEDROOM DOOR!

Their Home in Flames the
Sweetman Family Slept on

1. Arthur E. Sweetman,
of 336 Durham Ave,.
Metuchen, N. J., still has
his "Eveready” flashlight.
It's still working, he says,
with the original bat-
teries in it. He lost everything else he owned ...
and but for the flashlight, his wife, his baby son
and he would have lost their lives as well.

2. "My wife waked out of a sound sleep when
the baby coughed,” writes Mr. Sweetman,
“and picked up our flashlight from a chair by
the bed as she got up. In its bright beam
smoke was curling under the bedroom door!

3. “"Quickly, we wrapped the baby in
blankets and climbed out the window
just as the room burst into flame.

4. "Safe! But there we stood shivering in our night clothes
watching everything else we owned burn up.

5. “"Not quite everything, however. Fire-
men found the flashlight still burning
where my wife had dropped it in that
flaming bedroom...and because it, and
those fresh DATED ‘Eveready’ batteries
saved us from a living cremation, I shall
treasure it all my life.

(Signed)

NATIONAL CARBON COMPANY, INC., 30 EAST 42nd STREET, NEW YORK, N. Y.
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Trick Photos and How to Make Them

{Continued from page 414)

shadow. Then the second exposure is
made, with the same timing you would
give to an ordinary indoor picture.

If the lower part of the man’s body is
properly shaded, he will appear to have no
legs in the resulting picture. Control of
the light calls for no special equipment;
use a cardboard box, or hood of newspaper
or cloth, to limit and direct the illumina-
tion just where you want it. Proper action
can heighten the effect of such a picture;
for instance, let the man lift his arms in
horror, and stare down toward his feet and
legs (which in the picture, of course, will
have vanished).

Ghost pictures are made by giving a full
exposure for the room, and a short ex-
posure for the “ghost,” someone wrapped

Simplest way to get distortion in pictures is to
shoot at a curved mirror—here, an aute headlight

in a white sheet. The short exposure keeps
the image of the ghost thin, so that details
of the room show through him.

Giant-and-pygmy pictures are less easy,
but still more interesting. Take a head-
and-shoulder closeup picture for the
“giant”; then move the camera farther
away from the subject until he shows up
very small in the view finder, and make a
second exposure for the “pygmy” image.
Don't forget to use a black background
and focus properly for each distance.

Such pictures are easiest to make with
a camera that has a ground-glass back, on
which subjects can be outlined with a wax

crayon. Positions should be marked care-
fully, so that the images will be placed
properly in relation to each other. Many
amateurs get good results with only a view
finder on which to mark positions, but
their results are largely luck.

In all double-exposure pictures, it is
necessary to confine the light to the objects
that are to show. If other objects are light-
ed, they appear on the film and spoil the
picture.

Interesting combination pictures also ean
be made by the “cut-and-paste” method.
Enlargements are made from several neg-
atives, and parts are cut out and arranged
together to make a different picture. For
example, a small figure cut from a bath-
ing-beach scene can be pasted on an en-
larged picture of the kitchen sink, in such
fashion that it appears to be taking a
shower under the sink faucet. In the same
manner, a tiny figure could be shown fish-
ing in a teapot, or climbing the leg of an
enormous chair.

Such paste-up work must be done neat-
ly, with special attention to the edges of
the cutouts, When the combination pic-
ture is completed, it can be copied with
the camera, and prints made from the copy
negative, A little careful retouching on
the paste-up picture, with black, gray and
white show-card color, will eliminate evi-
dence of your trickery, and help give more
realistic “feel” to the final copy prints.

Distortion in home enlarging is intro-
duced in two ways: by tilting the enlarger
easel, or by curving the print paper. A
variety of effects can be obtained in this
fashion—fattenings, elongations, tapering
Jidissolves,” ripples in features, and the
like. If the easel is tilted sharply, it is nec-
essary to stop down the enlarger lens to
maintain sharp focus and to give shorter
exposure to the end of the paper lifted
nearest the lens.

@[ Our Bureau of Information keeps on file
the names and addresses of makers of, and
dealers in, all devices described in the
pages of Popular Mechanics Magazine. We
are glad to furnish this information to
our readers upon request, accompanied by
stamped, self-addressed envelope.
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—the MILDNESS
of fine old
Kentucky Burley
aged in wood

—the FLAVOR
of pure maple
sugar for extra
good taste
Velvet packs easy in a pipe
Rolls smooth in a cigarette
Draws right in both



FEE RSN S LT RN NN, T, e e e L.

ERE’S a little test you can try on your-
self. Let your mind dwell on the
prettiest girl you know. Now look into
the mirror and rub your hand over your
cheeks and chin and jowls.

If the skin feels supple and soft, if it
looks smooth and youngish, you ean het
it’s okeh by her, because that’s what any
woman likes.

But if the skin feels tight and rough-
ened, if it looks a bit wrinkled and
oldish, then you'd better change your
shaving methods and get yourself a
Barbasol Face.

For Barbasol not only gives a cleaner,
sweetler, quicker shave no matter how
wiry the whiskers . .. its beneficial oils
soothe the skin, keep it from getting
dry, tight, coarse and rough.

Try Barbasol for just ten days. On
sale at all druggists, large tube, 25¢;
giant tube, 50¢; family jar, 75¢. Five
scalpel-sharp Barbasol Blades, 15¢.

till you get a Barbasol Face”
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Secrets of the Master Violin Maker

{ Continued from page 372}

So when the sound engineer drew a bow
across the open G-string of a violin and
photographed the wave pattern produced
on his oscillograph screen, he obtained a
picture of the sound of that particular note
on that particular instrument. The tone of
the open G-string is produced by a fre-
quency of 196 vibrations per second which
is the “fundamental.” But the wave pat-
tern in the photograph was much more
complicated than this fundamental.

The sound man knew, however, that a
vibrating body, such as the violin string,
sets up sympathetic vibrations in other
bodies under certain conditions. These
secondary vibrations, known as “harmon-
ies” or “partials,” are multiples of the
fundamental, or in this case, 392,598,784,
ete., vibrations per second. The funda-
mental vibration plus the secondary wvi-
brations or harmonics represents the
sound which the ear hears.

It was easy for the investigator to de-
duce from whence the harmoniecs came.
They must come, he decided, from the
body of the violin, from the lively spruce
of the top and the heavier maple of the
bottom, both of which had been set in mo-
tion by the vibrations of the string. If this
is correct, said the engineer, perhaps the
distinctive quality of a violin is due pri-
marily to the body which produces the
harmonices.

When a violin is played, he reasoned,
the fundamental note or frequency of the
string sets up numerous harmonics in the
body and the mixture of these harmonics
determines the quality of the violin. The
virtuoso plays the fundamental notes, but
the violin provides the harmonics—which
is why an old master like Stradivari left
something of himself in each instrument
he made.

To determine the harmonic properties
of a violin, it was necessary to analyze the
wave pattern and find out how many har-
monics were present and measure the am-
plitude or loudness of each. Finding the
length of the waves of the harmonics was
easy, for their frequencies can be deter-
mined by applying the laws of physies.

But figuring the height of each curve to
determine the amplitude or loudness of
each harmonic was more difficult. It is
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possible to break down the complicated
wave pattern into its individual harmonics
by elaborate mathematical calculations,
but the sound man found an easier way.
He used a volume meter and a series of
electronie filters which shut out all sound
waves except the particular one desired.
For example, if the apparatus were set for
196 vibrations per second, the resulting
oscillograph pattern showed only that fre-
quency. Thus he measured the loudness
of the fundamental and of each harmonie.
All of them combined represented the
sound heard by the ear.

The same procedure was followed for
each note on the four strings of any violin
being tested. Thus, by breaking down the
wave pattern of the violin into its simple
components, the engineer was able to as-
certain the exact amount of each compo-
nent in the complete pattern. This analy-
sis of violins by the old masters gave the
engineer a starting point for designing in-
struments of comparable quality. He had
definite measurements of the sounds made
by the rare instruments and a means of
determining how near he came to dupli-
cating the sounds.

By changing the proportions of an ex-
perimental violin a trifle, by taking off a
bit of wood here or leaving a bit there, or
by moving the bridge and sound post
about, he could alter the sound pattern of
a violin until he approached the pattern of
an instrument made by one of the masters.

Of course, wood and varnish still en-
tered into the problem, but even these
could be checked by the visual sound-
wave method since using a particular var-
nish or wood will affect the wave pattern
of the instrument.

While the solution of these problems has
enabled modern man to make violins
whose tonal qualities approach those of the
old masters, and to measure just how near
they come to such standards, there remains
one riddle which has not been answered.

Did Stradivari and the other old masters
arrive at their remarkable results by ap-
plying acoustical principles, or did they
simply use a tedious process of trial and
error, coupled with intuition and a highly
developed sense of hearing? How they
worked to produce their magnificent in-
struments is still a mystery, but science
has now explained why they achieved
their results.
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Treet Topics
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Treet Safety Razor Corporation, Newark, New Jersey
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{Continued from page 357)

minute after being fired electrically from
a device attached to the structure of the
plane. Other smaller flares of 110,000 can-
dlepower, each burning for about one and
one-half minutes, come three in a nest
which is attached to the plane, and they
also can be fired electrically. Ordinarily,
the pilot is provided with smaller flares
that are fired from a pistol similar to the
marine Very light pistol, but the air pistols
are made so they can be handled by a man
wearing gloves.

For work over water, an air-light has
been made which operates much like the
water-light. Thrown overboard it ignites
on the water and floats. It is used for mak-
ing landings on water.

Smaller parachute flares that can be
fired from the hand after a friction surface
is rubbed against a primer surface, emit a
red smoke, and are used by Arctic explor-
ers to ascertain wind directions.

In military work, the flare reaches its
highest degree of perfection, for here ac-
tual cost is secondary to other factors. The
most important type is the red or green
star, three of which are attached to an as-
bestos string, suspended from a parachute.
The U. S. army fires this signal from a dis-
charger attached to a rifle. The navy
launches it from a submarine by means of
compressed air. It is buoyant, and as it
reaches the surface, a grenade is shot in
the air, releasing a parachute bearing a
chain of three red or green stars.

The army has perfected a bomb for aeri-
al photography at night. The light is so
intense that it approximates daylight for a
fraction of a second and makes night aerial
photography possible to a degree of detail
almost impossible in daylight.

In all practical fireworks, three chemical
elements play an important role. Red
comes from strontium salts, principally the
nitrate; green from barium salts, and in-
tense white from magnesium powder. Lith-
ium ecarbonate is sometimes used to give a
better red, but it is expensive and finds its
widest use in military flares. Yellow is
obtained by the addition of sodium salts.

{[Send return postage to our Bureau of In-
formation to learn the name of the maker
of any device described in this magazine.
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Barnyard Wizards of the gil S
({Continued from page 395)

tiger fur and some wire. The spear is fas-
tened to the fur belt, which is placed
around the big cat’s middle. To the handle
of the spear is affixed the invisible wire,
The tiger is commanded to lie down so the
spear appears to be protruding from its
side. For an instant the animal lies in this
position, then gets up as the camera is
turning. The trainer jerks the wire and
the spear flies out. When these shots are

When the movie script calls for a trained seal,
Curley is ready and waiting

reversed in the cutting room, it appears
that the tiger was dropped by the spear.
Of the group who supply ordinary birds
and livestock for screen purposes, Lionel
Comport is dean. The studios spend $250,-
000 annually on bird and animal rentals
and he gets a big chunk of the business in
his field. Twenty-seven years ago, Com-
port was a dairyman but when producers
kept renting his cattle for pictures, he de-
cided to go into the business. The barn
that once housed a herd of Holsteins and
Jerseys is now filled with a collection of
animals the average farmer wouldn't keep
ten minutes. Out of one manger eats a
{Continued to page 120A)

SPARK PLUGS
NEED CLEANING
roo!

Spark Flug
“BY THE AC METHOD"

Saves much more than it costs

If you have driven your car 4,000 miles without
having the spark plugs cleaned, those plugs may
be wasting as much as 10% of the gas you buy.
“Flowmeter” road tests, observed and verified
by the University of Michigan Department of
Engineering Research, have established this waste

as fact.

The explanation is the little known fact that
dirty, worn, or oxide-coated Ty,

plugs misfire often enﬂugh
to produce this fuel waste.

Cleaning costs 5c a plug. You
know how much gas you buy.
It is easy, and very much
worth-while, to calculate how
much you’ll save by havin

your plugs cleaned,"by the AC
Method,” every 4,000 miles.

SFALE PLUE

CLEAMING STATION

Look for this
SIGN

when you need plugs
or plug service

Every 10,000 Miles
REPLACE WORN PLUGS

WITH AC
QUALITY
SPARK PLUGS

AC SPARK PLUG DIVISION
General Motors Corporation, FLINT, MICHIGAN
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TABLET IN A
GLASS OF WATER

BRINGS

Cduict el

Headache
Sour Stomach

Discomfort after Meals
Muscular Aches and Pains
When you drink a sparkling glass
of Alko-Seltzer its analgesic prop-
erties promptly relieve the paoin
and discomfort; then, because
Alka-Seltzer is such an efficient
alkalizer, it alsa helps avarcome
the excess ocid condition so often
associoted with these common ail-
ments.Try Alka-Seltzer—you'll like
its pleasant, refreshing taste and
you'll like the quick reliefit brings.
AT ALL DRUG STODRES

30c and 60c packages
Also Sold by the Glass at
. All Drug Store Fountains
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WANT a new business
profession of your own,
with all the trade you can
attend to? Then become
afoot correctionist, and

in & few weeks earn big income in service fees,—not medica)
nor chiropody—easy terms for home training, no further capital
needed, no goods to buy, no agency. Established 1804, Address

Stephenson Laboratory,1 Back Bay, Boston, Mass.
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waltzing mule and a billy goat skilled in
“pulling his punches” when butting an
actor; in other stalls are pack burros, a
ridiculously sway-backed horse, a cow
ready to be saddled and ridden, and an-
other which will sit down, kick or moo
on order.

His fowls and animals are schooled in
the demands of the screen and are quite
at home amid the excitement, lights, and
cameras of the sound stages, an important
consideration with the studios. Excitable
or inexperienced animals would cause un-
necessary delays, and time losses in pic-
ture-making mean extra expense. Fifty
dollars a day is Comport’s charge for a
typical barnyard scene—a cow, two mon-
grel dogs, forty chickens, a few ducks and
a horse. The trick mule is a $25 a day
star; goats, $7.50 to $15, depending on their
skill in butting, and the same wage scale
is asked for trained sheep, ducks, raccoons
and other small animals.

Of all the educated bovines he has
trained, none in his estimation can com-
pare with Whitey, a twenty-four-year old
cow, who has earned about $12,000 during
the fifteen years she has been in pictures.
Sway-backed horses on the screen are
productive of sure-fire laughs and they're
always in demand. Comport has had sev-
en, the current one, Barney, having been
purchased for $35, which is less than his
daily wage when he’s working. This train-
er's success is due to the fact he can train
anything. The pig is the easiest animal to
handle, he has found; the cat, the most
contrary if not the dumbest. Comport’s
secret lies in aecquainting an animal with
a certain routine by easy stages but he
has, in addition, a whole batch of tricks
like putting a few grains of corn in the cuff
of an actor’s trouser leg to get a chicken
to follow him or making a cow moo by
taking her calf away.

For a sequence in a mystery film, the
animal wizard was asked to dig up fifty
bats. This necessitated a drive deep into
the desert country. During southern Cal-
ifornia’s rainy season he received an order
for an army of red ants to be used in a tor-
ture scene. He traveled 385 miles and
spent $18.85 before he delivered the jar of
ants. They were not used after all.

Probably his most unusual request was
for cockroaches. He telephoned an exter-
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minating company and after ma{(mg a few
stops with one of their agents obtained the
necessary number. He placed them in a
glass case but found only half the original
number there the following morning. They
were cannibalistic and he had to keep the
remainder in individual containers until
the scene was completed.

Every day, the Paramount property chief
receives letters from pet owners, from a
lumberjack in Washington who has a pet
moose; an lowa farm hand with a dancing
pig, or a Brooklyn widow whose canary
can turn a somersault—all are ready to
come to Hollywood. All the letters are
filed in Pierce's card index because he
never knows what is likely to find its way
into a moving-picture secript.

(] Q.
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The Miracle Men of {Qadm

{Continued from page 405)

vigilantes signals an SOS on a special tel-
ephone circuit, which connects five vital
points in the studio control system. Im-
mediately five men answer the phone, and
within a space of seconds one of these five
can state positively where the trouble lies.
Ordinarily, fast foot-work will not bring a
dead network to life, but fast thinking will.
The procedure in most cases is to “patch”
or reroute the program around the defec-
tive link, which takes but a few seconds of
phone work. Then an emergency crew
makes repairs.

Vigilance at the controls of the broad-
casting engine has prevented many a pro-
gram from going haywire. When multiple
pickups are necessary for a program—that
is, when several remote points are joined—
the switching from one place to another is
made by the master control supervisor.
He waits for a cue from a speaker or an-
nouncer, but if this cue fails to arrive pre-
cisely, he must make the switch on his own
initiative. Little does the army of listen-
ers suspect that the smooth running of
multiple-pickup programs depends upon
such swift decisions.

The master control is the funnel through
which everything passes before it is re-
leased for nation-wide distribution. Nine-
ty per cent of the time the master control
men appear to have absolutely no cares or
headaches. They merely relax and listen
to the best programs. In terms of super-

{Continued to page 122A)
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HAIR

Costs but a few cents to use
— a bottle lasts for months

IS YOUR HAIR difficult to keep in place? Does
it lack natural gloss and lustre? It is very easy
to give it that rich, glossy and orderly appear-
ance so essential to well-groomed boys.

Just rub a little Glostora through your hair
once or twice a week — or after shampooing, and
yvour hair will then stay, each day, just as vou
comb it. Glostora gives your hair that natural,
— : rich, well-groomed effect,
instead of leaving it stiff
and artificial looking
as waxy pastes and
creams do.

Try it! A large bottle of
Glostora costs but a trifle
at any drug store.

Glostora

FOR THE HAIR
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PUROLATOR
keeps oil
clean and

CLEAR

There's real satsfac-

tion in knowing your
oil 1s clean—free
from dirt, dust, carbon,

sludge and other harmful

impurities. With Purolator, you know your oil is

clean because you see it’s clear. When

the oil on the measuring stick no longer

% shows clear, then you know it’s time for

Purolator servicing — easy and inex-

ur_h!?.rmuu pensive. Motor Improvements, Inc.,
bt :‘ffrlri':]f; Newark, New Jersey.

PUROLATOR

THE OiL FILTER ON OVER B3R OF ALL 1938 FACTORY EQUIPPED CARS
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MAKE Color-glazed conereie pottery withoul maolds
or costly tools, Use only sand, cement, chengp
materials. Glazed giles, walls, Lrnwn-.'rra.s- oL,
MEM ionlyi: Write for FREE colorpiate, details of
? this new money-making business.
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Apply Soothing, tainless

CAMPHO - PHENIQUE

It 2=oothes the irritation and
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S5end for Free Sample. Depi. PM-1
CAMPHO-PHENIQUE CO., ST. LOUIS, MOD.
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* {Continued from page 121A)

efficiency, that is as the supervisors want
it to be. When things run smoothly, the
men have little to do but press a few but-
tons now and then, but when things go
wrong, they must act swiftly.

In England and on the continent a few
minutes’ delay between programs causes
no annoyance, but in America, super-
precision is necessary because many sta-
tions are linked to a single network. Un-
less programs are switched on time, there
is utter chaos. One minute’s delay may
mean that the outlying stations lose an
opening announcement. An advertiser
hearing of this applies for a rebate, and the
broadcaster must pay it. Rebates are quite
rare, but they would be common were it
not for the present system of synchroniz-
ing time. The hundreds of eleectric clocks
in Radio City are checked twice daily by
men who carry a master chronometer.
Twice daily also, when the U, S. Naval
Observatory broadcasts correct time, the
master clock is synchronized with the
movements of heavenly bodies.

Outside the studios and transmitter sta-
tion, NBC maintains a force of vigilantes
who operate the mobile unit, a broadcast-
ing station on wheels, which frequently
takes them to danger zones such as floods,
earthquakes, fires, and other major disas-
ters. Last year these minute-men were
assigned to the Youngstown flood distriet,
where they lived on a railroad flatear for
several days, and frequently broadcast
news and warnings while standing knee-
deep in water. For days they had no lights,
and little food or drinking water.

When land communication failed, they
loaded a portable transmitter on an air
transport and broadcast an eye-witness
account of what was happening in the
flood zone, besides performing mercy mis-
sions such as directing rescue craft and
Red Cross workers to refugees.

That fine old theater motto, “The show
“must go on!” applies with equal force to
the radio vigilantes who serve the public
interest behind the scenes.

@[ Popular Mechanics Magazine can furnish
the name and address of the maker of, or
dealer in, any article described in its pages.
If you wish this information, write to the
Bureau of Information, inclosing a stamped,
self-addressed envelope.



Mystery Tie Between Sun and Life

{Continued from page 381)

may have with energy furnished to plants
by the sun. It has been shown that light
is necessary for forming chlorophyll, since
plants grown in darkness have none of it.

A side road in this research is concerned
with learning how to preserve green leaves
so the best use can be made of the many
food substances they contain. Preservation
of chlorophyll is important from a stand-
point of human and animal food. Dairy
feeds, which strongly affect human health,
have received particular attention.

It has been found, for example, that al-
falfa cut and brought into shelter immedi-
ately and dried artificially by blowing hot
air through it, retains at least four times
as much animal food value as field-cured
hay. A still better method for preserving
chlorophyll and related food substances is
treating the hay with Dry Ice in an air-
tight silo. This “cooks” the green leaf by
forming gaseous carbon dioxide which acts
as a preservative for many valuable foods
ordinarily lost.

The manner in which chlorophyll influ-
ences flesh cells is also being studied. It is
now known that chlorophyll, broken down
into more simple substances, is present in
the walls of the stomach and bile. In such
a condition it is closely related to our own
red-blood pigments. When fed experi-
mentally to rats, it stimulated the forma-
tion of red-blood cells and pigments.

But there remains the puzzling truth
that chlorophyll, as it exists in a plant, is
not the same as chlorophyll in a test tube.
Actually the green-leaf substance of plants
is dissolved in a still unknown solvent,
seemingly a wax or resin. Further, the
chlorophyll seems to be created by a proc-
ess of oxidation.

The study of chlorophyll is of particular
importance to the auto and airplane in-
dustries because the hope of improving
auto and plane motors is dependent upon
improvements in fuels, Ethyl fluid has
been a basic factor in engine progress be-
cause elimination of “knock” increases
the efficiency and reliability of engines
and adding lead tetraethyl to gasoline has
enabled engine designers to increase the
compression of motors so more power can
be realized from the same gquantity of fuel.

{Continued to page 125A)

SMODTH-ON

SAVE MUCH MONEY
ON AUTO REPAIRS

With Smooth-On No. 1 you can
make the following repairs easily,
quickly and usually at almost
no expense.

STOP LEAKS

of waler from a frozen, punctured or
corroded radiator (nothing put in-
side), from a eracked engine jacket
or from a loose hose connection;
of tubricant from a cracked crank,
gear or differential ecase or bad
Joint; of gasoline from tank or line
Joint; of erhaus! fumes from mani-
fold, muffler or heater connections.

MAKE LOOSE PARTS TIGHT

BMOOTH.ON

8 SMOoOTH.ON

Smooth-On No. 1 makes solid connections—kceps
lubricator terminals, grease eups, hub caps and
nuts from backing or dropping off; tightens loose

HoME « AuTO
REPAIRS

fenders, lamp, tire and license
plate carriers; makes serews stay
tight in hinges, locks, robe and
foot rails, window and dash
mouldings; tightens loose spring
bushings to prevent wear and
squeaking. A bolt with Smooth-
On No. 1 under head and nut
washers makes a strong replace-
ment for a weakened rivet.

Smooth-On No. 1 metallizes
quickly, holds perfectly on any

Write for

metal and is proof against
vibration and heat. Anyone can
thoroughly satisfactory
results by following the illus-
trated directions in the free
repair booklet.

o DA g i e

8-lb, can from your hardware store
or if necessary from us direct.

SMOOTH-ON MFG, CO,, Dept, 37
574 Communipaw Ave,, Jersey City, N. J.

Please send the free Smooth-On Repair Boolk.
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current as city lines, 110 Volt,
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water systems, all appliances
New models, 350 to 5000 watts,

6, 12, 32 and 110 veh D.C
Models 557 50 and up Also
combination AC -D.C. umits
=hipped complete, ready to run,
Write for detalls.

D. W. ONAN & S0ONS
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® When you stay at Hotel Cleveland vour red-
cap takes you from train to hotel lobby in a
moment, without going out-of-doors. No time
wasted, no discomfort, no taxi fare.
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And at Hotel Cleveland, all the city is at your ire g L o o I
doorstep. All five buildings of the Terminal
development under the same roof; stores and
office buildings to the east; government build-
ings north; wholesale district west; industrial
plants south. And comfort, friendliness, wel-
come, at home—in your room and all about you in

C.0LIh shipmenis, send :.'IH-.,; L of $2.00.
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HULL MFG. CO,, P, 0. Box 245-D5, WARREN, OHIO “A File For Every Purpose” gives instructions on
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MOTO-TOOL

weryone who works with his hands
F—nl ame, shop, school, or profes-
glon=can use the efcient, attrac-
tive Moto-Toal to advantage, Grinds,
drille, routs, carves, polishes all
materials, Chuck uses many tools.
You do in seconds jobs that
require hours of hard, hand
work. Hafe, thousands in
user, Twao fine models.
Mo, 1 weirha 8 oz.—

AGENTS %7 SIGN LETTERS

For Store Fronts and Office Windows. Anyone ¢an put
them on. Free samples. Liberal Offer to general agents.
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Order on l0-day
money hack trial,
or sond for free

BUILD IT YOURSELF

The Jim Dandy Cabin Cruiser
The Traller that has averything. i-:;l TRoomy,
Easy to build in any sizs with my simplifisd Plans and
Inetructione=—Price $1.00, Rush dallar bill todsy to

JIM DANDY Box 125-A WAUSAU, WIS,
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Dremel Mig. Company
‘ 2833 CT., Racime, Wis. E'-gpzil

59 BS pestpaid
10 Day Trial

When writing please mention FPopular Mechanics
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(Continued from page 123A)

Basically, gasoline is a product of chlo-
rophyll. It is a hydrogen-carbon mixture
compound and both these elements are
apparent in green leaf. Chemical engineers
are now studying engine fuels from a
standpoint of molecule structure. They
find that atoms of hydrogen and carbon
can be arranged in many different pat-
terns and that the actual value of a fuel
largely depends upon the design of its
molecule.

In general, the gasoline molecules with
long chains of carbon atoms cause motor
knocks, the longer the chain the worse the
knock. The best motor fuels, as a rule, are
those made of “round molecules,” that is,
with the same number of hydrogen and
carbon atoms squeezed most closely to-
gether., The great challenge is to find an
efficient means for producing round mole-
cules. It is now possible to change the
shape of fuel molecules though the process
is still costly and complex. Many scien-
tists are convinced that a new technique
of shaping fuel molecules for maximum
efficiency depends largely or entirely upon
a better understanding of green leaf.

Thus the answer to the question, “Why
are leaves and grass green?” may mean
longer life, better health, absolute con-

servation of natural resources, a reduction .
in living costs, a rise in standards of living™

and a new era of power and energy in
which an auto might average 200 miles to
the gallon and a plane might span the *
earth without refueling.

(Continued from page 341)

disqualified and must compete with cars
of the next highest class. Races are divided
into heats of four cars each.

Drivers try many ingenious ways of get-
ting more speed. One owner used butane
gas for fuel while another hooked up a
belt-driven supercharger. Some design
and build their own carburetors while oth-
ers experiment with special combustion
chambers,

Every race has its engine casualties.
Some owners do not even get their cars
started when their turns come, Cracked
heads and crankshafts, blown head gas-
kets, broken pistons and connecting rods

{Continued to page 128A)

,ﬁLL(

Speed Races for Amateur Drivers .
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' HE DOESN'T NEED
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SANI- FLUSH ' 4

Mororists who use Sani-FLUSH regularly
never have to worry about clogged, over-
heated radiators, Sani-Frusa keeps radia-
tors clean. Water circulates freely. You save
power. And jrou don’t risk costly repair bills.
Sani-FLusH is inexpensive. It’s easy to use,
and perfectly safe.

Just pour 10c worth of this scientific
powder in the radiator. (25¢ for the largest
trucks and tractors.) Follow directions on
the can. Drain. Flush. Refill with clean
water. That’s all! SaN1-FLUSH removes rust,
scale and sludge from the delicate veins of
the radiator. Cars run cool. Sani-Frusm
cannot injure motor or fittings. You'll find
Sani-Fruss in most bathrooms for cleaning
toilets. Sold by grocery, drug, hardware,
and five-and-ten-cent stores. 25¢ and 10e
sizes, The Hygienic Products Company,
Canton, Ohio.

Sani-Flush §>

KEEPS RADIATORS CLEAN CAUSTIC

You

L]

15{% Js

BRUSH PlATIHﬁ OUTHIT
AUTO PARTS

lnnnmrq to & battery with no tanks nee-
esapry., Plates on fron, steel, brass, copper,
ete. Almost as simple a8 painting, Hurndreds
of car owners waiting for this low-cost plating.
lmproves appearance und value of the car.
r opportunity to make good Income plating auto parts, bath-

room fixtures, reflectors, mirrors, e,

Write guiek—Dblg season here.

that

AVENUE M

FREE PROOF
Get FREE PROOF and particulars
put ¥ou Iln a paying business of your own.

GUNMETAL COMPANY
DECATUR, ILL.
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Gas-Powered —
MODEL oo

AIRPLANE MODEL KITS . .

. world's champion
Bassett's new 48-in. gas-powered erackup-proof Sensa-

tion. Finish prop., many ready-made parts, rubber

wheels, :f-"l 45 plus 20e postage. Also new—Giant Fliers
with motor-hum device, $1.00 up.
SHIPS . . . earved hulls, many
ready-made parts, complete plans and
materials. HISPANIOLA (Treasare
Izsland), XEBEC (Robinson Cru-
soe), BEAR OF OAKLAND (Adm.
Byrd), ARABELLA (Capt. Blood)

| and others, $2.00 plus postage.
HO GAUGE MODEL RAILROADS,
Freight Cars, etc. Send 5¢ post, for
complete illus. Catalog of model
kits, ready-made parts and supplies
for all modelerafters.

MEGOW'S PM., Howard & Oaf. Sis.
Phila, Pa. or 27 M. Desplaines 51, Chicaga, M.

|
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Equip wour Scooter, l'll.dzel
ear, ele. with our Dise
Wheels and Balloon tires.

n AOA D5¢ auT

1 'L Scooter
- Complete)

$59)

N siin, scooler Kils,
to cover cost of mailing book and Free Plans.

al lowest prices. Wo spectalize in wheel
motors, parts, eic. Send 10¢

NEW BOAT!
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Rush 10 o |Jluf-l|mnl I‘hldvr and !B
i Awrryl Paddle Gift OfF

MEAD GLIDERS ...
60 POWER TELESCOPE. .. $919

PIECE 20X—40X—60X
Vl-l{"h'rl&tﬂ‘:nptﬁqm unl. 3 dierent magnificatiwone. 20
N E wl power for ultra-bright images with 40 and 80 power for
exrra long range. Guaranteed to bring distant objects,

pecple, sports events, ships, moan, stars. u.
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for anywhere near the money. Closes
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i! WHI!:DPI CO., Dept. 49, & 5t., Mew York,

s FACTORY
PRICES’

sALE caTALoG — FREE

MNedrly 200 Hiyvies and Siges of
Hesters, Hanges, Furnaces at
FACTORY I'RICES. Eagy
Termz. Write today Tor FREE
=il CATALG ., New siyles, new Foa-
tures—24 -hour shipments,
Kalamazon Stove & Furnace Co.,
361 Rechester Avenue

Kalamazoo Michigan
over 1,300,000 Satisfied Usérs
339 Years in Business

A Kalamazo_u
et Direct toYou™
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6
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.;nu: with o

Ki- ‘:..L

I.i So. Market St.
B-38, CHICAGD, U, 5 A,

Write for
FREE CATALOG

BIG MONEY Assembling}
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{Continued from page 125A)

| and burned bearings are the most common

failures. Most drivers remove generator

and starter before the races and the cars

are started by pushing and towing.

Aside from tuning up his engine to de-
liver perhaps twice the revolutions per
minute it was intended to give, the owner
of a stock roadster prepares for the time
trials by stripping his car of every unnec-
essary piece of equipment. Fenders, head-
lights, horns, bumpers, windshield, spare
tire, and splash pan all come off. He bal-
ances the wheels, and removes the fan belt
or trims down the fan blades to half their
original size. Springs are bent down to
give the car a lower center of gravity. He

® substitutes an open “tail pipe” for the muf-
fler. A manual fuel pump is almost a ne-
cessity for keeping the carburetor supplied.

The modified roadsters are hybrid speed-
sters assembled from half a dozen makes
of automobiles. Don Miller's car, which
has been clocked at 120 miles per hour, has
a 1925 Star frame because it is light and
easy to cut down, a 1929 Chrysler front
axle because of its strong tubular design,

.. 1928 Whippet front springs because of their
shortness, a 1924 Franklin steering assem-
bly for ease in steering, and a cut-down

Auburn radiator, The transverse rear
\ springs, axle, and rear-end gears are from

=2 1930 Ford. The body is part of the body

‘wf’a 1925 Model T, cut down and short-
. ened. The clutch, gears, and block are
*. from a Model A Ford, the first and reverse
% gears having been removed from the trans-
b mission to reduce drag, and the flywheel is
" cut "down to eight inches in diameter.
.+ Changes in the engine include overhead
~ valves in a special high-compression rac-
ing head, a high-speed camshaft—ground _
for racing, and racing types of pistons, car-
buretors, and ignition. Special alloy is
used in the bearings. The car has two-
wheel Ford brakes and a six-gallon fuel
tank behind the driver. The wheel base is
ninety-six inches.

Not counting labor, this car cost about
$260, of which $85 was spent on the chassis
and $175 on the engine. Other cars range
all the way from $75 to $500.

Some of the best modified roadsters have
competed in dirt-track races. Likewise,
some of the best midget and dirt-track
drivers got their start in these neighbor-
hood speed clubs.
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Make Money? oo s o g 15 o
20 rards n duy Does more
than 10 men Ciiawn essily operated by mon or boy,

Falls troea—anwys limbs, Uss d=bip. cagime lor other

work. Write today for FREE book.

OTTAWA MFG. CO., 927 Wood St., Ottawa, Kansas

THE BIGGEST LAUGH g
IN YEARS B

Just send vs a good snopshot film
of a friend, relative or yourself.
You'll get two screcmingly funny
enlarged actual phote carica- &
tures. Flenty of fun for anly $1.00.

Prompt service,

NOVELTY PRODUCTS CO.
B 321 K. of P.Bldg., Indianapalis, Ind,
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ARKOGRAF

PROTECT YOUR TOOLS FROM THEFT
Write with slectricity sny name or dessgn on the
hardest and Enest tools and ioetruments, or any
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Hers"s n oow iden that makes Chriatmas Card
profits enay. Offor customers all the imprinted
cards they need for§l .00, Beautiful Bh-Card Box As-
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CARDIMNAL GREETINGS -
Dept. 59 Cincinnatl,Dhia £

VENETIAN BLINDS

Make your own at low wholesale cost, It's easy under our unigua

lan. All materials supplied. Send 20¢ for circular and samples of

dder Tape, Cord, Ralls, Slats, 15 eolor samples of tape and chart
listing mosi decorative color combinations

VENETIAN ELIND MFG. & SUPPLY CO.
Dept. 2, 1760 Lunt Ave., Chicago, 1.

NV WA Sparkiing Clear GLASS EYES FREE
3 . The bast for less!—Cryatal Clear, Enameled Gluss Eyes,
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% Sand postenrd TODAY for vour FREE COPY. Taxi- cml
dermic Manufscturers, Dept. J-9, Memphis, Tenn. “E

WIND ELECTRIC PLANT

Build Your Own— We Show You How!
Easily made from old auto penerator. Dime brings come-
plete plana and 1938 catalog. 100 other genarator chanmes

tol, 12,32, 110 t‘nlapiﬂnts. motors, welders, elec. fence, ete,
LeJay Mig., 44T LeJay Bidg., Minneapelis, Minn.
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‘BUCKET Designtit.

that have Automatic take-up-lor-wear., Sams
principle os our large rolary power pumps.

Just the "ticket" for pumping oil, gas. painls.
etc., {rom druma and barrels. Large capaci-
ties—no priming. WRITE for FREE BULLETIN
showing 14 Ditferent Medels at LOW PRICE.

BLACKMER PUMP CO. &5 si0is' Ark
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CAN YOU BEAT THESE
POWER COSTS?

Save
up to

52 9 33!
Per

Month

on
power
costs
with a KRW FORD V8 Unit

30 H. P. with KRW V8 Unit uwsing natural fﬁ.i (1125 BTU)

& 30c per 1000 cuw. ... ... . ... 5 0 per month
50 H. P, with KRW V2 Unit using gasellne @ 10c per gal.
(e BBX). ... cvrrirararinrannanrans $140.40 per menth

Above figures show primary fuel costs (lubriesting oil not ineluded)
for operating a KREW V8 Unit to develop 50 H. P, for 10 bours per
:Iny'--ﬂ-ﬁ days per month. Compare this with electricity @ 3¢ per
EWH which amounss to §340.60 per month. You ean pay lor &
KRW Unit in & fow short wesks out of actual savings!

KRW V8 Unita are daily saving money for operators of air condi-
tioning and refrigeration eguipment, mills, {actories, shops, welders,
n:L:rmnrtennrl. pumps, well-drilling outfits, contractors’ eguipment,
ato., eta.

Write for new bulletin just off the press—packed with useful information,
engineering data, ste. You ean buy through your loeal Ford Dealer
and benefit by loeal serviee and low-eost Ford engine replacement feature.

K. R.WILSON 17 Lock St. BUFFALO, N.Y.

Bullders of Shop Equipment for Ford Dealers Since 1516

West Coast Branch: 722 Mateo S5t., Los Angeles.
Export Officer 90 West St., New York.

Amazing NEWGLALE

Beautifies andProtects

Car Orwneral Meet MASTER GLAZE =
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— and wused cars!

- Not a wax = not 2n oil polish=not a paint
= =mothing that “smears” over the sarface.
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porea = protects! Nothing like itl
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today.
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MASTER CLAZE CO.,

GOVERNS SPEED c:s'exciy:

'i_'?l‘.l--ﬂ W. HARWOOD AVE.,

It's ensy and economicsl to supply your own power for oper=
ating all types of machinery, and do more work for less money.
Simply remove the engine from & used automobile or truck,
got it up where you like, sttach a FIERCE UNIVERSAL
GOVERNOIL, start the enzine nnd sou have constantly
contralled power for the operation of electrie lighting planta,
arc walders, reflrigeratiog units, air com-
prezpora, feed grinders, hoists, saw mills
and innumerable other applieations,
Tha load mav changs biat the PTERCE TN1-
VERSAL QOVERNOR will mamtain & opriform
anging speed. Far closa ulniion of » amd
denendaile Mrl‘nrmnhﬂi"i'TEHT:E GOVERN-
(R are never egunlied. Instsllation is simphs.
Either ¥V ar fad belts can be used. ['.urn'prtll
Governor outfits are nlso pvaifable for neasly all
makes and models of industrial engimes.

Write for fOlustrated literaturs and prices

THE FIERCE GOVERNOR COMPANTY
1601 Ohie Avenus, Anderson, Indiana

PIERCE GOVERN

THE BRAINS OF ANY GAS EMGINE
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Manicuring the Diesels

{Continued from page 363)

engine spins a generator which supplies
current for two traction motors on one of
the wheel trucks. Each engine also oper-
ates a five-kilowatt auxiliary generator for
charging the starting batteries, an exciter
generator which supplies current for the
main field of the big generator, drives a

Scrubbing front of streamliner with a mixture of
steam and soap solution

centrifugal blower that supplies air for
cooling the traction motors, and operates
an air compressor that maintains pressure
on the air-brake system. Coupled behind
the locomotive is an additional power plant
identical with the front one.

The power combination provides 3,600
horsepower but the train requires less ef-
fort to drive than an automobile. Virtually
everything operates automatically and the
controls in the cab perform multiple du-
ties, reducing the burden on the engineer.
The controls lead to a high-voltage con-
trol cabinet in the engine room where they
operate a small compressed-air engine
which moves the automatic grouping
switches, the reversing switches, and
where protective relays such as the wheel-
slip relay and the current-limit relay are
located.

Each power car contains an electrically
operated steam boiler for the train’s air-
conditioning system. The boiler is an ex-
ample of efficient self-operation. A con-
tinuous 10,000-volt are combusts the flow

of vaporized fuel oil, and an electric eye
focused on the flame rings an alarm if any-
thing goes wrong. It takes only seven min-
utes to raise 200 pounds of steam from a
cold start, and the boiler maintains a de-
sired steam pressure after it has been
started.

Among the safety devices are the “dead
man control” foot pedal that stops the
train if the engineer removes his foot, and
the train control pickup, an electrical in-
duction device that responds to a flow of
current in the rails, warning the engineer
by a system of colored lights of track con-
ditions and signals ahead, blowing a warn-
ing whistle when the yellow caution light
or the red danger light at the engineer’s
elbow flicks on, and bringing the train to
a stop after a fifteen-second interval if the
engineer fails to slacken speed. An over-
heated journal will explode a strong stench
bomb in each wheel journal box, warning
the crew by the odor of an 1mpendmg
“hot box.”

Ordinary steam locomotives average

12,000 miles per month but the M-2 has

averaged more than 20,000 miles per
month. The streamliners now make round
trips of about 4,500 miles every week, loaf-
ing in the yards between runs because
train schedules can’t yet take full advan-

. tage of the new speedsters.

While the power cars are getting the at-
tention of the roundhouse crew, the pas-
senger coaches are given just as thorough
inspection in the coach yard. The single
cars one at a time go over an inspection pit
where rolling gear, couplers, and vesti-
bules are examined. Passenger compart-
ments are scrubbed and polished and the
air-conditioning apparatus is inspected.
Lubrication alone requires a special crew,
since there are 122 automobile-type grease
fittings on each car, as well as eight jour-
nal-box fittings, to be serviced.

Finally, when the locomotive and its
power unit have picked up the rest of the
train, come the check-up tests. The steam
system, air-conditioning, plumbing, wiring,
and air-brake systems are given operating
tests to make certain everything works
properly. Then the streamliner is ready
for another trip two-thirds of the way
across the continent.



IMPORTANT NEWS
about POWER TOOLS

® Every man interested in modern motor-driven
tools for the home shop and small shops, for build-
ing or industrial use, will want to know all about
the sensational new Delta tool soon to be announced.
For seven years Della engineers have been working
on this new development, The result has been a
motor-driven tool so revelutionary in design, so
basically improved over anything hitherto available,
that it is considered Delta's greatest contribution to
the power tool field. The full story of this remarkable
new tool is so comprehensive that it cannot be given
on a small circular or a few catalog pages, A special
booklet is being prepared that will be sent free to all
those who are interested. Send for this booklet today.
It will be mailed with the new 1939 Delta Catalog.

New 1939 DELTA CATALOG

will be off the press shortly. It will contain the latest
up-to-the-minute listings of the complete Delta line of Drill
Presses, Saws, Sanders, Jointers, Shapers, Grinders and acces-
sorics—with all the new improvements and refinements and
information about the newest tool accessories.

Delta “Quality” tools are recognized the world over for their
built-in wvalue, dependable performance, for their rugged,
accurate construction. From the smallest of home shops to
huge industrial plants, Delta tools have established themselves
as low-cost time and labor savers, Don’t miss the latest tool
news in the 1939 Delta catalog.

SEND

so your name will be on the mailing list.
Don't take a chance of not receiving your
1939 Delta Catalog promptly. Just fill out
the coupon below and mail it at once!

fEEEEEEEEEEEEEENER
DELTA MFG. COMPANY, Dept. AS3S
G00-834 E. Vienna Ave., Milwaukee, Wisconsin.

Goentlemen: Please PMlace my name on the mailing 1ist to reesive

the 1835 Delta Catalog just as soon as it is off the press
und & free copy of the booklet giving the full detailad story
of the pew revolotionary Delta tool.

0.63 [ |
D Ita Mf c 600-634 E. Vienna Ave. R ——
e g- o- Milwaukee, Wisconsin i Address

[ B} | R ” State
B O Check here if you ore o Delin user now,
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FREE!Mfeds 1959
RADIO CATAI.OG

READY NOW—SEND FOR IT!

Cend for the new 1930 AL ]-1FD
Catalog—it includes 3'&1. wihing
in Radio in Radio's Biggest l ook |
62 new sets—Push !l||1!--l'| Tuning
—4.16 tubes—Ffor AC, AC-DC, &
Holt, 32 volt, battery and auto op-
eration; complete new line of rec-
orid players, phonographs, phono-
radios, etc.; new Buil ¥ our-Own
kits—100 diagrams and projects!
Owver 14,000 parts, new Sound
Systems, Amateur Gear, Test
Equipment, books, tools, ete. Send
coupon now for Free Catalog!

Froe Builds-
ers’  Parts
Lists for
any kit de=
seribed  in
this or any
other mags |
azxzines
Ttel

'13. ALLIED Radio C

A, Dept. 5-1.9 |
=" B33 W. Jackson Blvd.,

GChicago, I, t

Bend me your new 1930 Calalog—Free l

MODEL AIRPMNE ENGINE

™ Set the Pace — with the

Now SYNCRO ACE
m.rs ﬂilanllfrf'.'nrlﬁur]mmﬁ:gis :E-:Eiﬁ‘linm i

wits,  Tmmediate deliveries,
witkall 1938 improvements.

THE NEW
Syncro BEE

$12.50

Now In prmtut-
tlon, Has 3" bore =g
and %" stroke.
Weighs less than 4 oz. Both
maodels, as well as special mod-

LITERATURE
el makers motorless eleetric jig

FREE saws, ab your dealer's.
SYNCRO DEVICES, INC., 511 Boydell Bidg., Detroit, Mich.

AMAZING GROFLEX
SHOESI NEED NO

EREAKING IM

EARN BIG COMMISSIONS AND
YOUR OWN SHOES FREE
AS QUICI{ EAS‘I’ BQNU_S

e sEvD
fompllttlml '

FOR MEN

WOMEN

CHILDREN
530 SAMPLE CASE FU msu:p

119
i I--i-‘ '-.-r.- ez 10 s -.---| --u' i metual demon-
fmst. ssny e Ve enable you to offor
& Free Bonus o dusiomers
Isig. wagi=
l'-rm L NOW. No p]rl""il rabame needed. Wea
Turnish all equlpm cludin ar'!ll se of Bnenple Shoan
i SELs 'anr— I."-?l AY far fu |l.|||' A tion, Mmooy
lam and. FRREE sales cutfit. Ay ! i
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Electric Fence Controller
{Continued from page 418)

denser introduces the time-delay action,
the relays making 40 contacts a minute; on
each contact the high-voltage surge lasts
about % of a second. The neon bulb in-
cluded in the circuit will glow if the equip-
ment is operating correctly. There will be
no glow if the fence is shorted. Should any
part fail to operate, no wvoltage will be
present on the fence. A list of all materials
used in the original model, and additional
operating data, can be obtained from Pop-
ular Mechanics Magazine, radio depart-
ment, without charge. The blueprint num-
ber is R-25T.

Photos Figs. 2-A, 2-B and 2-C show va-
rious views of the completed unit which
may be operated inside a building, or out-
side if weatherproofed. The schematic dia-

gram appears in Fig. 3; Figs. 4 and o show
suggested fence and gate details. The
4-point barb wire is strung on porcelain
knob insulators which may be mounted
either on wood or metal posts. A short
length of broomstick or a large wooden
handle from a kettle will provide an insu-
lated hand grip for the gate. A piece of
stiff wire is run through the handle and
terminates in a hook as indicated in Fig. 5.
If the builder prefers to use an ordinary
wood gate, the fence wire can be continued
by burying a sufficient length of insulated,
lead-covered wire several inches under
ground as indicated by the dotted line. All
fence posts may be of light material and
widely spaced. The external ground lead
should be connected to a 5-ft. metal rod
driven into moist ground.

The switch terminal setting No. 1 should
be used for moist and average conditions;
while terminal No, 2 will give a greater

waltaocs ramiiirad fas avdrarme ol e axro
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Never Before A

(andid Like This!

Compare With Any*15 Model!

Don’t let the price fool you! This isn't a "candid-type”
camera, but a real “candid” that's fast, efhcient and
EcoNOMICAL, Check the features, and you'll under-
stand why the new IRIS will give sharp,
clear negatives that make true enlarge-
ments. Glance at the illustration—notice
its sleek, screamlined body design,

If you're worried abour the upkeep,
here's some real news—E&ig news! The IRIS
is the only candid camera that can use
the economical, superfast UniveX 15¢
Ultrapan Film Rell. So inexpensive that
everyone can now afford to operate —as
well as to owmr—a candid camera!
FREE BOOKLET Sce the sensational
new UniveX IRIS at your dealer's today,
or send for illustrated Booklet 74. Uni-
versal Camera Cotp., New York, N, Y.

(Prices Higher Outside of U. 5. A.)
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FEATURES: LENS—Vitar [:7.9, color corrected.
SHUTTER—Three speeds, inttantaneous time and bulb,
Iris diapbragm wwith fowr stops, [:7.9, 11, 16, 22,
CONSTRUCTION=Precision shutter mounted in chromi-
wemt collapsible mount, Ball-bearing mechanism imsures

accurate focusing., Provision for cable refease. CASE

—Hinged back for gquick loading., Compartment for carrying extra film roll,
VIEW FINDER —Optical, precision iype with minimum parallax error,
SITE =115" x 114", Uses fast Ultrapan six exposuwre film roll, retailing at 15¢.

ish. Equip

IRIS Eveready Camera Case

This sturdy, handsome case permits user to swing camera
into instant action. Handsome, rich brown grained fAin-
with top grain cowhide shoulder and hand
strap combination.
camera protection. Water proof and dust proof. $2

Showing Case Open and Ready for Action

uede lined for complete lens and

ExtraMoney 7:.0m Books

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

These famous Pay-Ralsing, Ex-
tra Money Books have helped

thousands of others, Let
them help you too, Check
this list and mall with your

SELECT
FROM
THIS LIST

AIR CONDITIONING
Furnaces, Unit Heaters $3.00
AIRPLANE SERVICING
Manual. New, 1000
Pagea, THoA..,....,... $6.00
AUTOD REFINISHING
Dues With Fﬂl‘n_‘.‘ Gun.$1.50
BLUEPFRINT EADING
For Machine Trades, . . $1.50

BRICKLAYING
Plain and Fanoy. . .... $1.50
CARBURETORS rAll Makes)

New, Revized Edition. . $3.00
CHEVROLET SIX
Car, Truck, Operation

Making, 95 Pleces, .. . . 53.50
DANCE
Learn at THome Without
Musie or & Pariner.  $2.00

BUSINESS CORRESPONDENCE
whil OMee Managemont 51,75
LEMENTS DIESELS
Englneering Chiestions
and Answers. L. 54,00
FOUNDRY WORMK
Molding, Casting, ete. . S2.00
FURNITURE REPAIRING
Finlshing and Decora-
thom.......nvveo.. . 5400

name and address. Pay post-

man on dellvery plus few cents
postage. Hend Je stamp to
cover postage and ask for
catalog of other books,

HIGH-SPEED
4 DIESELS
New, practical, bo-
technical. ..., . $2.50
HOME GROUNDS
Furnishing., . ... . $0.80
INVENTIONS

1ol Needed, .. . 52.50
LEATHER MAKING
and Home Tanning, 51.00
MACHINE SHOP RHK
Tools and Methods. . .. 5250
METAL SPINNING

Practleal New Book. . . $1.00
MONEY-MAKING

FORMULAS

10,000 Practical. ...... 54.00
PLASTERING

Best Instruction Man-
T | R MR $1.25
RADID PHYSICS COURSE
New edition. Every-
thing about Radio, . . $4.00
SHEET METAL
Copstruction Work . . . .52.50
STEAM ENGINEER'S
LICENSE
How to Obtaln. . ... . ..52.00
STEEL SQUARE
Huodgson, K00 pp.
J00 Musarrations . . . .. $2.00
TAXIDERMY, HOME
Alount Trophies

Profit, Pleasure. . .., .$1.50
WOoOD TURNING
Course In. . ....... .« 51.50
WROUGHT IRDON WORK
Praetinal. . i siies $1.15

POPULAR MECHANICS PRESS

FPoarms 9I8A

00 E Detaris S Chieaon

FIANMDE

TOOL OF 1001 USES,~/(

ACTUALLY A WHOLE SHOP

FULL OF TOOLS IN ONE Oriote
Uses 200 different accesories, in- nl.-"h
stantly interchangeable in Polishes
easy-working chuck. For | Engraves
faster, better work on all 4 Sha
materials, at home. in ‘ SR
shop, or take to job, Plugs & 8 Carves
in any AC or DC pocket, [l Cleans
110 wolts. You'll he il Sand
amazed ot its unmatehed H .
performance, procizsion LR Cuts
and almost human o Saws

response,

STANDARD
MODEL

13,000 £.p.m. Weighs 16
of. F10.75 poptpaid with
3 Acvcessories,

DE LUXE MODEL
25,000 r.p.m. Fastest, smoothest,
most powerful tool for its type and
weight, 12 oz. $18.50 postpaid with
6 Accessories.

GET A DEMONSTRATION
at Hardware, Tool or Dept.
Stores, or let us send either model
on  10-davs Money-back Tral.
Catalog Fres,

New ROUTER and SHAPER
Convert wvour De Luxe Handes
into an easy-to-handle Router or

2 Shaper that will inlay, rout, carve,
] make molding cuta to 100th of an
inch accuracy, £12.50,

Chicago Whee! & Mig. Co., 1101 W. Monroe $1. Dept. §, Chicage, i

-ll-ll————-————-———--------—----'—-"1
O=end Catalog CJRouter-Shaper Set rPMD |
ODe Luxe Model OStandard Model OSend C. O. DL |
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“1T TAUGHT THE OLD DOG A NEW TRICK”

-ITuuiur flimm! us your ad.."” writes “Your ‘Free Home Trial" “Immediately Junlor started do-
W. W. K “Said he had o have sounded ol 1o us. o we sent ing homework easier und faster,
o Royul Portable for homework. " In the coipon that very night,™ And that gave me an fdea.

You Can Get This BIG FAMILY HELP

ON FREE HOME TRIAL ONLY A FEW CENTE A DAY. The sasy,

modern way to own a Hoyal, Your cholee of
A Roval Portable helps you write fagier, think five maxdels—all factory-new, reasonahly prieed,

laster It'’s an opportunity for a better, brighter ' 2 ;
future—a chance for you, your whole family, 16 do ACT NOW ! Mail coupon today for full details of

more, be more! Royil's offer—all about models, prices. terms—
3 BEE IT . . . TRY IT in your own home! RKnow all everything. Neo obligation
*Typing's a cinch—with a Nayal, about a Ttoyal before you risk a penny. See exectl

how & Royal will help you whatever your job, Then

Kow I work out fdeas on it Al- ¥n it on your own lerms—eagh o . . .

ready I've gotten one raise.”

OWN A ROYAL PORTABLE own 'rewms

r ROYAL TYPEWRITER COMPANY. lInc.,
e FF'FEi ":r - Deopt. C-B1, 2 Park Ave., New York, N. ¥. [ |
'-ﬁ:r_ :hl.'l:':: ‘;,‘:.“ IID'-I-‘HI.:-:'J Tell me how T ean own—for only & few cenis a day—a
type RIGHT, latest model Royal Portable—with FREE HOME TRIAL. I
THNCLUDED wiih every : = . o
Royal Portable at no ex- Nami g _Streef .
tra cost—a handsome, all-
wealher Carrying Caso, C ”’f __Slate =

T3 Here We Go! ... CAMERA BOOK
on the AUTO-GLIDE Thrill Ride F R E E ¥

What a ki

viou'll got out of this groatest of

% all ride-thrills! You flont along on alloon latest Inven
g mir tires, cushioned sesi—35 miles an hour! T EL 1 Homear Db
e Powerful engine (2-8peed  Lransmis- profits. OiTer i . [ iy nM
\%5‘1‘ slony =ips up  hills? CIL:E‘I: _1I'|1i.|.k1_-|s .1!..-:II movie L Fak, ilms, et
Elarting, slopping casy. miles to rivtle,  Balistactis
= the utﬂun.”m'lﬁanllyy cheaper than '-:'-'RITE F_Fl I'FTEE BARGAIN BOOK!
LA ghoe-lesther! Great for plonsure, to Central Cameéra Ca _..:]l'_‘l 5- Wabash, Dopt. K-9. Cn.-’a-;la U. 5. A

and from factory, office, school.

\ s moness | 3 SaacoR mcmn PRICE

' % .'l B peisds
Nousza madel, shoicn ot yovee | W |} Ewd. and Roverse.
i g - |
piers, busigess and atfivo {olks [ l _R“'u 4""‘““"’ P

trek ;nr lams, ar-
hiy s, whe
L]

KARI-PAC—with hig earrier q“"‘"- e REY g Fhilng oer
i e

Fi i, 3 ¥ ke mr FHF F C T l.l EG |I .-

For dolivaries, shoppiag, oo, ‘-""'-,.\_ : A

1:

SIDE-HAR—ailisches i ::hn!r‘

. madls. Blwkk Sewhiel. U AR " s 'rllr!l;' I':IFII.‘;- £0. 4500 Frent 5t., Bainvburg, Mani
oo o hi e net ) WRITE S piorydoit g A .aI ﬁ 10 Mo 1 e T, . B12 G M
THE CUSHMAN MOTOR WORKS, Dept. 09, Lincoln. Nebr | - — Samie ™0 povy vy o Sy v 7078

MAKE MONEY IN PAINTING BUSINESS

Paint walls, cellings, seres na, furniture, radiators

machinery fasver, bevier] W H P. moior

110 Volt 60 Cyele AC, somplete with "'|'~l':1].

Gin, 16 T hioge Welrhs only 44 1ha, Carry any-

| 1.-..!.[r FULLY GUARANTEED, Only 231.15

I" "Ew poTATO | b. Chicngo. 56 Deposit, Balance COD, of

BE I YOUR DEALER. Clreular FREE. Geg
started making money NOW | 53 15
..-E-Dmﬂ‘lll

START AT HOME

Here's your chance—a  money-making
business of your own. Turn notaioes into
cash by making new kind of Polato Ching
with my improved outfit. Makes deli- |
ciols, superior, “NON-GREASY' Chips §
nt low eost. A fow hours’ practice does
it. Degin anvywhere—city., village, town.
Polatoes cheap and plrn:!rul Wholesale J
ar reinil. Steady year "round business. i
Orireeries, markel=, re=Stiii-

rants, thverns, dothe retailing for woul.
WE HELP START YOU IN BUSINESS.
Oreat guantities of Chips are eaten
deily. Profit large—unusually so. You
con start this monev-making business
on a& "next (o nothing' ol of'
cagh. Write for Molialo Chip Booklet.

LOMG-EAKINS COMPAMNY
a928-8 High St.. S nrinageld, Ohio

Enclosed,
'Snl'l'-ﬂiling. Roller-Bearing

Cheapest rellable power for farm or fue-

tory. Uses \rsl :-,?'- I'-.Ir puam ||Ir|l_‘.~:.'.'-!lr-',:.

ete, Hest gnglinoe Lor thé moncy ¥l -

Laeas to Own i—Less 1o Run it Cash—Terme—~« n|4|.|4’.n’ F "-EE
WITTE ENGINE WORK

1741 (Oabisnd Ave., KANSAS CITY, MO. 215-5 Mulberry §1., Hlﬂllﬁﬂbﬂﬁ. FA.

T L o5 asvidissm sslames sdesftnn Ponialar Mechanics
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Beginner’s Receiver
{Continued from page 421)

ers both the short-wave and broadcast
bands. This is accomplished by connect-
ing a .00025 mfd. fixed condenser in series
with the tuning condenser used in the orig-

SHORT-WAVE RECEIVER

Lzhb@

% AUDID
2 | TRANS

CoLp

WATER . = |« GROUND
T A ) .2

|
1 .
Mlm&éﬁ—gmnun 2 - ¥
Ly = Ly :
B i 1 :
10p £ D833 & 1o _ .' P

COIL CONNECTIONS LDOK=
ING INTO TOP OF COIL
FORME

—
WD 45V o=

FIG.3‘A B-BATTERIES

inal set. A toggle switch is used to short
out the fixed condenser for broadcast-
band tuning.

The broadecast-band coil is removed and
in its place is mounted a 4-prong socket
for a kit of four “Meissner” 15 to 200-
meter 4-prong short-wave plug-in coils.
The broadcast coil can be mounted in an
old 4-prong tube base.

All added parts are clearly shown in the
simplified wiring diagram Fig. 3 and pho-
tos Figs. 3-B and 3-C. The schematic cir-

COMMON GROUND

G.'l‘\.'._\\
; — OM TUBE-SOCKET
Ly MOUNTING g MOUNTIMNG SCHREW

SLREW

PHOME =TiP
| SJACKHS

Fig.3-C

cuit diagram is given in Fig. 3-A. A list of
the original materials used in all three sets,
including additional tuning data, can be
obtained from Popular Mechanics radio
department without charge. The blueprint
number is R-256. Adjust the screw in an-
tenna-trimmer condenser to eliminate
dead spots in tuning range.

133A

WRITE for this big
money maker TODAY
New IRONING CORD SET

It Spins ROUND and ROUND
Cannot kink or twist.

Here 18 no ordinary new product. Thiz new
Wrist-Action Plug is one of the most remark=
able new deviees ever offered! You never saw
unything like it. Housewives are [ascinated.
—held spellbound by the instant demonstira-
tlon you can give with this new electric iron
cord that swings freely in any direction. Ends
kinking and twisting—prevents broken wires,
brned fuses. HBwivel action plug sping round
amil round—swings from slde (o slde—keeps
cord out of the wa¥=—no wonder housewives
suy, “Just what I want.”" as soon as they lay
ever on it

Makes no diffTerence what you
have sold or If you noever sold
anyvihing in yvour life before yoll

are bound o be successful.

Nothing oan the market ke it—simply show

it and the sale s made. Get'the facts at once.

Learnn how wou can GET YOUR

WRITE DEMONSTRATOR FREE. Write for
TODAY higr money making plan.

NO-TRO ELECTRIC
APPLIANCE CORP.

BOO N. Clark St Dept. P-3 CHICAGOD

wafe with 8 NEW Hammer Blow
Eﬁulzﬁilﬂ sshull Dog™ Tmailer Hitch.

" 1 e and properiy. World®s besi line of
[} o IR RS I TCHES.  New $3.00 House

Trailer Blue Prints Froe w‘ﬂ-ﬂl Amle E
Assembly, WERITE | It FREE LIT- .;'_“f--
ERATURE. ke 1 =
HAMMER BLOW TOOL COMPANY =

Dept. 109 Waugau, Wis,

RADIO CATALOoG

7007 BARGAINS

Resarve your copy of Ihis NEW 1939 Catalog Mo, 72-TJ8 NOW.
Remarkable values in radies, parts, public address systess, amaleur
equipment, Don'l buy @ thing In radio wotll you pet yow FREE
copy. Send for il feday ! Use penny pesicand,

WHOLESALE RADID SERVICE CD., INC.
165 SIXTH AVENUE NEW YORK, M. .

OUTSTANDING VALUES

Bullt Into every Gerstmer Tool Chest for Ma-

chinists and Toolmakers. Free Catalog.
GERSTHNER TOOL CHESTS

438 Columbia St. Dayton, Ohis

D TAPS and DIES ...
l.' Yﬁrrumu—ramfully hardened and tem-

wred, Complete range of sizes at your
ocal five and ten eent store.

HENRY L. HANSON, WORCESTER, MASS.

Pays up to $2 or $3 an Hour in Spare
Time—No experience needed

A FOLEY Automatic-Saw Fller files hand. clrea-
i enws - better than the best hoand
I oM SVRARIE. T b
* Wadowick, Ohlo. save, I have
§ In anare i and
gl i de; wWork
B ocontract B d T
ollgation

FOLEY MFG. CO., mis:t.oisy Wine
Z2end Free Plan on Saw Filing business,
N o e e e e g e e s L e S S e S S R s o e e
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FREE 237500

SHOWS YOU HOW TD, R
SAVE MONEY! <

Special
VOIGTLANDER
BRILLIANT V6 |
takes 12 (204Gx2G)

picturas on 120
film

Here—packed in one handy volume
is everything you want in photog-
raphy. ALL MAKES of all the big
manufacturers—Kodak, Agfa, Voigt-
lander, Leica, Rolleicord, Zeiss, Key-
stone — complete stocks of films and
supplies plus important photo infor-
mation. Send for your FREE copy
of this junior encyclopedia.

Don't put it off
MAIL COUPON NOW!

Ill'l-llllGSFILE RADIO SERVICE &2

NEW YORK, N.Y. o CHICAGO, ILL. ¢ ATLANTA, GA.

100 SIKTH AVENUL | 901 W. JACKSON BVD. 765 PEACHTREL STREET
BOSTOM, MASS. 5 BROMX, M.Y. » NEWARK M. J. » JAMAICA, L L

| WHOLESALE RADIO SERVICE CO. INC. |caurqa pivision) i

100 SIXTH AVEMUE, NEW YORK, H. Y.
MAILNO wi

l Ruth FREE Camera Catalag Me. 72.718

I Mame ... .. ﬁ’ ‘hlﬂe 1

¥ ) 1
WBEE v e i ey E"

: ::: ....... State M ;
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FACTORY GUARANTEED

NEW REMINGTON HQISEI.ES! Fﬂl'l'lll.l

AT LAST! The famous Remington
NOISELESS Portable ?’Iua Carry-
ing Case is yours for as little as ten

cents a . Brand new. Not rebailt.
Standard board and every mod-
ern feature. Free typing cmr.rm ll}-

Dnﬁlmtrial Youdon'triska :
. PAY ALL SHIP
CHARGES. Act now! Ramwg
Hand Ine. Dept. 152-8, 465
ington St., Buffalo, N. Y.

Wat/ (ffzé/

‘s true—i

FOR THIS
Vs,
| ¥

) SILVER RADIO

cuimi il el w..hl’ lhll'w'tllln nnd nerinl
H mbi .!I depoait. balanes C.0.0, plus
e BE T Money boack if nob safisBed;
FHEE New Catalog, [Just off
press. AModsls for farmas,
homes ane earn  Hodsoa that gl
T-lrrll.- Automatio tuning. Conscles
aml Rable modele, Bave up to 3%,

SILVERMANUFACTURING CO,, Inc.

2868 Elyton Awve., Dept. P-3, CHICAGOD.

AMAZING Low FPRICED

HIE LITE INVENTION

Stra Nesw Material
ZSHAPS-ON HEADLAMBS

KOCKOUT SELLER. Turmg headlampa
nte AMBER FOG-LITES. Plerces Fog,
Bnow, Sleet and Raln, Prevents"*blind drive
l::u."ifnt:l ginrd, Helpd save |1fé, property,
qowpriced., Gripping demoneiration, Agents
wanted everywhora. Phonomenal profila,
anPLE nFFEn Samplen gent on trial
ta firat person in esch

'Im:':.'IJlL_.whomitM No obligation. Got des
inils Nreb—senad 5 your mams TOOA X

£ VL UASIE AL ANRAL s AL 88 LW L Wit SAAFS W Ladh

% KRISTEE COQ., 6§79 Bar 5t., Akron, 0.
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The'Missing Link in Aviation

{Continued from page 351)

I/ made four landings in the populous
Washington, D. C., area—all without ben-
¢fit of landing fields, in the usual sense of
the term.

We used a muddy golf driving range
first, picked up the mail there and flew in

' to the main post office. There we landed

in a half-pint, tree-rimmed park. The
same day, I twice landed in “E” street, di-
rectly between the Department of Com-
merce building and the Willard hotel. Mail

German helicopter, above, propelled by engine-driven
rotors. Below, autogiro equipped with Aoats

was put aboard and I flew it back to the
Washington airport. No right-minded per-
son would dream of making any of these
landings in an airplane.

Such demonstrations point the future
for the autogiro. They explain why the
chiefs of army artillery, infantry, cavalry
and coast artillery; spokesmen for the
coast guard, national guard, forestry serv-
ice, Department of Agriculture, the navy,
and private flying interests all went on
record before a congressional commitiee
recently in favor of immediate develop-
ment that will take the autogiro out of the
experimental stage and put it to work
where it can save time, money and lives.

A single hangarful of autogiros do these
amazing things now—all that the future



needs is the investment H ey and
brains to produce them by the scores and
put into them performance for the tasks
where more performance is required.
Uncle Sam has spent $500,000,000 in the
last five years on airplanes while the auto-
giro has received just $485,000 in that
time, That is why we are in a stage cor-
responding roughly to the state of the au-
tomobile in 1916. Today, for example, a
good giro, custom-built, would cost about
$25,000. My company figures it could sell
a better ship for the price of an automobile
if it could find a market for 1,000 a year.

Giros land easily and safely in small
areas, take off in slightly larger areas and
can fly slowly. They belong in the hands
of men who want to do these things. Air-
planes fly faster, more powerfully and fur-
ther. Their work already is cut out for
them while giros fill another field.

The next decade will find the autogiro
putting wings on the family car, the mail
truck and the bus which hauls passengers
from town to the big airport. It will see
six or eight-passenger giros feeding to the
main air transport lines from cities off the
trunk systems or too small to support a
large landing field. It will see giros work-
ing with the army as transports for offi-
cers, patrols for moving columns of troops
and eyes for the artillery. Observers and
patrols in the forestry, plant-quarantine
and coast-guard services will go aloft in
them to better their efficiency. Clouds of
death-dealing spray will pour out from
them on pest-threatened fields.

I have a hunch the first nine years are
the hardest. Watch our exhaust gas about
the time the American autogiro celebrates
its tenth birthday. That’s still many
months away.

HTe—
Thirteen-Story Welded Hospital
Is Built without Noise

Built without the machine-gun rattle of
rivet hammers, the thirteen-story Wo-
marys Hospital of Pittsburgh is that-city's
first arc-welded skyscraper. In its con-
struction, 2,300 pounds of welding rods
took the place of 30,000 pounds of rivets
that would have been used in conventional
methods. The inherent strength of the
welded joints made it possible to eliminate
plates and connecting angles equaling the
steel required for,an additional floor.

o e i ,-‘/ P.';‘JJ-‘
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DU PONT POLISH

6OOD NEWS

FOR AUTO POLISHERS

THIS IMPROVED
DU PONT POLISH
SAVES YOU WORK

OW I'T'S EASIER than ever to kuup your

car looking its best. For vour old
friend, No. 7 Polish, is now made even
better! It's speedier. Loosens dirt and
Traffic Film faster than ever. And what a
shine this No. 7 leaves! Try it today!
SAMPLE FOR YOU. Send 6¢ postage for sam-
ple can of No. 7 Duco Polish, enough for
fenders and hood. (Offer good in U.S. only.)
WriteDuPont,Dept. PM-4, Wilmington,Del.

Y And here’s the new easy

way to wax your car!

® Use the new liquid Speedy Wax. It

cleans as it waxes,
Doesthe job in half
the time, Try ir! T

- —
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YOUR
REFRIGERATOR
INSTANTLY

WITH A FEW DROPS

OF THIS NEW OIL j
HEAVY BODY 3-IN-ONE OIL quiets elec. =l

tric refrigerators—malkes them last a life-
time~costs only a few cents. It's made
especially for refrigerators, washing ma-
chines lightmotors, etc. Giveatriple-action
=LUBRICATES, CLEANS, PREVENTS
RUST. In 10¢, 25¢ and 50¢ spout cans.

HEAVY BODY "<&

3-IN-ONE OIL
AUTOMATIC STENCIL DUPLICATOR

Amazing new Print-0-Press Stencil Dupli- 3 95
eator. Automatie feeding. Automaile _—
inking, Full 85§ x 14 Jegal slese.

Other models also, at world's low- j Complote
est prices. Detalls free,
also free samples of work
doné,. User-Agents write,

Professional Products
Dept. 910, Silverton, 0.

p

—NEW=SENSATIONAL==

MEYLESS=—ELECTRIC GAS TANK LOCHK.
Cap unlocks—SNAPYS OPEN by presaing 6 button on your dash.
STOPS THIEVES—FROTECTS YOUR CAR=IMPROVES ITSH Al
PEARANCE. Exclusive territory grants gpolng fast. Write imme-

diately to, SMNAP-UP, Ashland, Ky.

Atwood-Dayton design, Used more than Imlr
ather. Extra safely factor all directions. All
steel. Also new largper Disappearing Step, -
tive-action Diaphragm Pump. New prices fg%
to 250% lower. Write TODAY!]

Atwood Vacuum Machine Co., Dept. MB, Rockford, 111,

el W "Wy, e d Talid T

» =
’ f L .
The new WHIZ ELECTRIC ToOOL ; ]
DRILLS is our:e* handiest, rnmstc wseiul =l

power tool ever made. Not a

GRINDS delicate instrument but a real -l
rugged tool, equally effective for 5
both power and precision work, 4
SANDS Drills through 34 inch iron plate
|

SAS in 43 seconds or en wves Intri-

cate dnstltzr_mlon ewdlgwwﬂuﬁdlﬁi
m muteriali el = WieDdiR - A0 -
POLISHES | 15vs - Plastics - Glass - Steel - vte.

Baves time. Ellminates tedious
SHARPEMNS | 1abor. Plug into any socket AC or DC, 110 volts.
Chuck 147 eapacity. Hall bearing thrusi. Powerful,
triple-gearcd motor. ““Worth ta welght in 14, w mechanic or
hamdy man., STANDARD MODEL with Normal Speed (uses 50 different
accessories, instantly interchangeable), Special Introductory Price for
a limited time, only 86.835.
Accessory outfit (Value 20 includes set of drills, mounted
jl.‘]i" grinder, sanding discs, cutting wheels, mounted
brush, polishing wheel, carving bur, e¢te. FREE with each outfit
ardered NOW. e pay postage on all shipmenta, Will send C.0.D.
if o DAY THRIA NEY BA ARANTEE.

frAcia SPEED' MODEL combines Normal Sp v |
High Speed In one outfit (uses 200 accessories) only 8895
complete, with ame accessory outfit ivalue 32) FREE.

R
Dont. 5& A% West 42%h St reaalt “"Vﬂﬁ_"; LT

\ hﬂ{ Mosquito Warships
{Continued from page 323)

but the latter is sixty-eight feet long, is
armed with two twenty-one-inch torpe-
does and two twenty-millimeter anti-air-
craft guns, and has touched forty-eight
knots in trials. It has been reported that
one of the torpedoes is fired from a trough
in the stern and the other from a bow tube.
Nine new “M.T.B.’s” are being constructed.

Soviet Russia possesses the largest num-
ber of these much-feared craft, some re-
ports crediting her with at least 130. Japan
claims about 100 are stationed at Vladi-
vostok, in the north Pacific, from where
the largest could threaten her sea com-
munications with Asia or seriously oppose
a Japanese landing on Soviet territory.
These Russian torpedo boats vary in size
from six to thirty-five tons and are armed
with two torpedoes.

Italy possesses, next to Russia, the great-
est number of motor torpedo boats, but
many are old world war veterans. Includ-
ing old units, the Italian navy has about
120 “ML.A.S.” boats. Of these, about twen-
ty-five were completed in 1936, about
forty-five in 1937, and at least twenty more
are expected to enter service during 1938.
They vary in length from fifty to seventy
feet, and in displacement, from eighteen to
twenty-five tons. They carry two eight-
een-inch torpedo tubes, several small anti-
aireraft guns, a number of depth charges
and can make more than forty-five knots.

The largest motor torpedo boats yet
built are Germany's fourteen “Schnell-
boote,” ninety-three feet long and of six-
ty-two tons displacement. They are armed
with a single anti-aircraft gun, two 19.7-
inch torpedoes fired from tubes mounted
forward, and several degth charges. Top
speed is only thirty-six knofs but they are
very seaworthy. Six new “Schnellboote”
are being built.

Probably the fastest motor torpedo boats
are those of the French navy, but they
have many of the bad points of Britain's
wartime “C.M.B.’s.” France has only.three
completed and two building. The former
are sixty-two feet long, displace twenty-
three tons, have reached fifty to fifty-five
knots on trials and carry two eighteen-
inch torpedoes which are discharged from
troughs in the after end of the boats.

Experimental motor torpedo boats also

IContintied 4o nacs 1IG4AY



Makes marvelous movies at everybody’s price

CINE-KODAK EIGHT—only $32.50

See it at your dealer’s

48-Page POWER TOOL Caraiog sent to
any home craftsman interested in improvin ]g
Full descriptions of DRIVE
Write today!
198 South Avenue, Plainfield, M. 0.

DRIVER FEnpgineered POWER TOOLS
SLIDE-VALVE STEAM ENGINE FE

his work.
Engineered Power Tools and Accessories,
Walker-Turner Co.. Inc..

model SE-3, for small boat models. A complete |
pl.‘l’“l:' plant, ready o run, with two- cylinder engine |
safety  valve, denatured

illustrated), boiler,

nl:‘nhul burner and propt-tler Tig. Price 83,00, Post- | ’ a

age extra, shipping wt, 134 Ib. "*F“-H
SHAWNEE ENGINE CO., Bax 162, Station D, Cinclonati, 0. | | ™5 -
BUILD CLOCKS with our help

Cash the demand for Mantsl, Banjo, GRANDFATHER'S

tmnll?t-ﬂ:k ﬂ-n-:-lutgir ru’w m:-;&m"Hnllllch'-‘:k l-l'iHl !;“:‘L-II
Prin M T Li] AE A

e P P e i ol 15 urtnl & Mampe Clochs: Catales FREE.

AMERICANM CHIME CLOCK CO.
1673 Ruffner St. (l=tablished 1877)  Philadelphia, Pa.

BUILD THESE PROJECTS

For garden of lawn, Eney w build . Ensy to ssell. Detafled Blue-
I EII'\u-IIIIlI
)

1||.|,.|.|-:u_ ;Ilu,nq.rdu"; nu-u -Ill.llll:I: urnli 106, today.

'EI‘.IFTSH.IH'S MODEL CO., Dept. P-21, 2030 M. dlst St !I'Iulnuht. Tu.

Stiek-On

rerme ndou
Profits, " H HM Fl.g
and

Drermamd
Write for FHE.E
Starting Egquipment.
ATLAS Sign Works, 7343 lllh-'hd. I:I'I-il'.m

@ A ANDN SUPPLY C

Bargains—Military, Sport Goods, Fircarms,
Cloches, Shoes, erc Send 10¢ for new cara-
log, 1o be redeemed oa firsr order.

Q
A & M Supply Co., 778 Lester 5., Richmond, Va.

$ MONEY-MAKING $
OPPORTUNITIES

For those who need larger incomes or must seek new occupations,
The following workable, tested plans are adaptable both to the
needs of the country or city dweller elther for part time devel-
opment or principal income source.
Every idea set forth in these books has been used by others

for 1rullt. Tluv are well worth your eonsideration,
I"Ln —1000 Ways to Make £1.000. Practical new book
of trln:l, textn-d methods that wa:k that you too., can use.

Price $2.65.

Plan No. 2—Radio Servicing. Let an expert tn.ch gnu how to

engage in this money making business. Price §
lan MNo. 3—-1{L1I'I:igl!l‘al'.lﬂll Hervice, Offecial mnnual covers all
makes. Good service men are needed, Price £5.00,

Plan Mo. 4—Automoblle Itefinishing, Start a lucrative busi-
nesa of your own, Fine pnmuiul.les here. Excellent new in-
struction book, Price §L.5

Plan Ma. S—Outdoor ﬂpmrtunitits The l'lhi'lm: of small ani-
mals, birds and plants for profit, Price $2.0

Plan No. 6—10,000 Money-Making Punﬂlltas Complete in-
structions for the making of commaodities at smail cost that may
be sold at a handsome profit, Price £4.00.

Plan No, 7—1000 Spars Time Money Making Ideas, A Job
for everybody. 146 pagé book tells how. Price $1.00.

Plan No. 8—100 Civil Bervice Examinations, Covering steady
Government jobs, All tvpes of positions, Better business means
i-!:-?umlt‘éhﬂnr new jobs, Prepare now by studying this new book.

ce $1.

Plan No. 8—Making Poultry Pay. The proper breeding and
management of fowls for higher egg production. Price $2.00,

Plan No. 10—A Living from the Land. Answers the ques-
%Ein “Hn»;lﬂ can 1 successfully get established In the coiintry "

0e

Flan No. |1—TRabbits for Food and Fur., A complete guide to
the successful rearing and breeding of rabbits, Price 22,00,

Plan No. 12—The Frog Industry, Should be considered more
a8 & gide YMine than as a major means of Ineome. TPrice §1.00.

Plan Mo, i3—1s There Money in Welding? Factual informa-
tion shows welding is a growing field offering opportunity to
a.rr;;un& Iooking for a trade. Price £1.00.

lan Mo, l4—Auto Service Shop Management, Money-gaving
and business-producing Ideas by two men who know just what

iz essential to a profitable service shop business. Drice £1.50.
of the above mailed postpald upon receipt of pnm or sent

C.0.I), anywhere in T. 8. Pay posiman price and few cents
i POPULAR MECHAMICS PRESS
Room 938 200 E. Ontaric St. Chicago, lllinois

When writing please mention Popular Mechanics

forMORE FUN
rrrMORE ‘PROFH"

S

NEW DELUXE

SMALL LATHE 559.50 - 564.50

If you hankir to tackle projects in your home shop that
require real precizion melal work—or need a small lathe in
your business—ihen you'll want to know
all about this sensational new Atlas. It's
a backgeared, screw-cutting lathe with
16 speeds, reversible power feeds, V-
L belt drive, Timken bearings, eic.—in
o two sizes—I12" or 18" between ecen-
1].- ters—44" swing, There’s never been a
value like it before. Rend coupon for
mew  Catalog 29 and easy paymeont
plan.

ATLAS PRESS coO.

943 N. Piteher 5t., Kalamazoo, Mich.

e e ———————y

I ATLAS PRESS CO., l
| 943 N. Pitcher 8t., Malamazoo, Mich.

I o I{Indly gend me your new Catalog 20 and easy payment plan. |
' am  also  interested  in: 0 Metal Lathes 0 New Shaper I
l O Dirill Pressces O Arbor Presses 0 Wood Lathes [0 Vises I
I.\'a.:l:u.'.......... ..... I
i S e s S e I
T L R P P PR i . 4
i |
l ........................................ I
————————————————————————— [Repep—— |

Red  Universal
Tractor

Does all field and belt work. Handles
easlly. Absolutely E'-;Irl" Operates for
33¢ a day. Hundreds in use. Buy
direct nt low rnﬂfnn price. Two
weeks trial —satisfaction puaranteed,
Wrelte for yvour free eolorful catalog.
L PIONEER MFG. CO.

- DEPT. V-98 WEST ALLIS, WIS,

KLEEN-H EET OIL BURNERS

Model No. 10 Junior, Gas Ignition, Pat Type. Original
Crateg, MPLS Controlg Will Handle Up To Ten Room
House Complete $50. Write For Literature,

E. G. MUREEN, GALESBURG, ILL.

2V 2
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BIG OPPORTUNITIES

MANUFACTURING MATERIALS
FOR LOWCOST BUI I.DI NG

CA=H IN BIG on the great bulld-
Ing uplurn under way. Make n superi-
or, mope permanent material—the
wind demanded by your frade—Illgh
i i, amnd --:|‘|'|1||.: big savings in
ructlon =ollE castly up o 100
OVEr manuiae |'|r| 18 cosia,

WE EQUIF YOU with I:nr- [ris-
duction machlnery requiring :.lh
madest Invesiment. Haw |:|'h-l'| :
ENier At one
cmerge from ;
wodietion with ||I|l to ¢
Y ou miake common Lelek—Tace bricd
—in over 40 beautiful eolors—also
DUNSTONE In D sizes

INVESTIGATE NOW

I KevE o Buccess" Ii
COIp AEOrY™
[Koturers are
proEress I &
Hmited opportunliy
panslon and profit

W. E. DUNN MFG.

GO0 W. 24th St. Holland,

=end for
1ells the
hiw Dresent  mang
making oaretameding
business offering  un-
Jor erowth,

Write 1oday

OU'LL advance
=-fl."!I with an easy
playing Conn, Choice
of world'a greatest art-
iats. 1!!.:11“ execlugive feas
tures yet Lhr}- cost no more,
Home trial, Easy payments,
See your dealer or write for
frecbook.Mention instroment,
C.G. CONM, Lt 931 E-nnn Bidg,
ELKHART, IN

HETRUMENTS

FEI.IHIHATE FORD BRM{E TROUBLES,

chatter, fade-out, adjustments, etc. with
SIMPLEX FLOATING WEDGES

A get of Tour,
£1.25. All models,

stall easily wourself.
lar. Agents wanted.

one for each wheel, for
1928 to 1933, In-
Senid for clren-

BIMPLEI WEDGE ER-GHAHG.'E 613 Jefferson Streaet, Ottawa,

WOOD WORKING SUPPLIES

New 100 page book contains most complete
list of woodworking supplies in the world—
Sundard American woods cul-io-gize nt barrain
prices. Hare imporied woods, Veneers, ply-
wioedds, inlaya: carved legs, mouldings, decorns
tiong: &apécial tools, Hard-to-find ornamencal
hardware, scroll saw patterns. woods-fAnighing
instructions—How tn make Venetian Blinds at
1/3 store prices,

Zemid only 10¢ for Catnlog

Mo, 10 to Craftsmen's Weoed Serviee Co.,

2ZT36 S. Mary Street. Chicago, 0.
‘NEED MONEY? Wen.ox
: = Women

Part time or full time to sell

GENUINE LEATHER TIES

Sell on siEht—ihey are neal, novel and praciical. Big
prafits for you. Mo siles ability needed. Evervbody
N wanls them.  Your first hour will be a pleasant, prof-
ftable surnrise. Young man made 56 one night afier
8 school. Send 50e for samples of 4-in-Hand and Bow,

CENTURY TIE CO., 2345-1, W, Grand Bivd. , Detrail, Mich.

GROW PLANTS | oicction
WITHOU T|. o
SOIL

Startling New J| Scale Growing

D‘E"Elﬂplﬂﬂ“t Get the new book

“Boilless Growth

of Plantzs" and

learn  thizs new

technigue which evervone is talking about. Three methods
ileseribed—Water Culture, Sand Culture, Sub-=Irrigation. Ex-
plaing all operations. Tells how to make containers and

mutrient solutions from raw materials at small cost—how to
grow flowers, vegetables and fruits without soil, A fine hobby
anid & money-saving investment for city dwellers. A source

of new business for gardeners, nurserymen, ote. Only book of its kind.
Order today “"Soilless Growith of Planis." Bent postpald for 82,75

POPULAR MECHANICS PRESS, Dept. 938, 200 E. Ontario $t., Chicago
Yol this
Book Vow. !

MON EY MAKlNG FORMULAS

1059 PRICELESS FORMULAS ALL IN ONE BOOK FOR $]25

FORTUNES MADE WITH
FORMULAS LIKE THESE

Hundreds of big selling products—earn=
ing millions in profitai—grew from a
simple formula. Your own product may
bring you fame and fortune. Get this
big 200 page book with 1059 formulas,
and start a spare or full time busihess

Cosmetics Feortilizers
Remedies proservatives

portab

FUEL Y

MLY 47

When writing to adeertisers pleage

==\ AMAZING NEW KIND OF J¢g/

MAZING new discovery gives you instant heat from liquid
fuel—glowing, sunlike, healthy radiant heat, A few pints of
cheap liquid transformordinary air into many hours of snug heat
for un],}' 1Yzean hour, This invention built intoa new-typemodern '
eradiant heater willheat a big roomeveninzeroweather,

NO SOOT .. . NO ASHES . .

It iz Absolutely Safe, needs No Installation, has Finger-tip Control.
Hotter than City Gasa or Electricit
MORE wood or coal, NO MORE ashes ordust. Use it ANYWHERE,
Ideal for home, cottage, camp, farm, roadstand.

30-DAY TRIAL ... IN YOUR HOME! —AGENTS!

PROVE TO YOURSELF why thousands are delighted with this
gmazing new heater, GET IT ON 30-DAY TRIAL, use it for a month
at our risk before deciding! WRITE TODAY FOR DETAILS!

) AKRON LAMP & MFG. CO., 1199 High St AKRON, OHIO

E:‘l":::ﬂ Lubricants of your own. Everything explained—
Auto Eroducts what o make—how to make |t—whers
Glues Food Prod ﬂt to gut matorials, This s the book that
Polishes o0 rogucts lifts the wveil of seerecy from a profits
Inks Metal Products, shle and fascinating business. Get your
Sﬂllﬂ Ete. copy now. Only 81.35 postpaid.
Popular Mechanics Press, Dept. 8317-B, 200 East Ontario St., Chicago
2
,‘-

311 ﬂﬂuﬁ&

FOR ONLY
PORTABLE!

at tenth the cost. It means NO

This marveloua heater sell-
ing Quickly E‘I’B
¥ oucan make bi
SEARE TTIME PROFITS.
WRITE AT OMNCE !

wmention Popular Mechanies
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{Continued from page 136A)

are being planned for the United States
navy. It is expected they will have a speed
of about forty-three knots and will be
equipped with one torpedo bow tube and
one stern trough. The navy has invited
private builders to submit designs for four
types of motor torpedo boats and subma-
rine chasers, including a seventy-foot mo-
tor torpedo boat of wood or metal, and a
fifty-four-foot wood motor torpedo boat.

The future of the motor torpedo boat is
promising, although its employment is
largely restricted to narrow, more or less
landlocked, waters. As it exists today, it
is a particularly grave threat to large war-
ships at anchor in port. This was demon-
strated during the world war and in the
British operations in the Baltic against
the Bolsheviks. In 1917 the old Austrian
battleship “Wien"” was destroyed in Trieste
harbor, the attacking boat being the
“M.A.S.13,” commanded by the then Lieut.
Luigi Rizzo, who, a few months later sunk
the “Svent Istvan.” In the second case,
eight British “C.B.M.'s"” dashed into the
harbor of Kronstadt, Russia, and there tor-
pedoed and sank the dreadnaught, “Petro-
pavlovsk,” another battleship, an old
cruiser and a large destroyer. The British
loss was two “C.B.M.’s” sunk, two officers
and sixteen men kJ]]Ed.

The next step in the development of the
motor torpedo boat quite possibly will be
radio control. If so, a future war may well
witness whole fleets of these little boats,
without anyone on board, dashing against
the enemy battle line, firing their torpe-
does, then returning to the parent ship for
a fresh load. The successful employment
of erewless warships is not without prece-
dent, for in the world war, a German mo-
tor boat, electrically controlled and ecarry-
ing a charge of about 400 pounds of high
explosives, was sent against the British
monitor “Erebus,” which it hit amidships
and damaged. The boat, running at some
thirty knots, was steered electrically by
means of an insulated cable connecting it
with the shore. An airplane signalled
steering directions to the control station.

Should radio-controlled torpedo boats
become a reality, they will revolutionize
warfare at sea. A whole fleet of them could
be built for the cost of one dreadnaught.
Indeed, it is possible that they might re-
place airplanes as the most serious threat
1o the battlachin’e e11mrarm ooy

43I ﬁhhﬂ&:}hh ALY ERLISLING ol L1 1UIN

& M'lke hlg mnne_v out nf clubs, country

estates, hotels, homes—every place which u-«:-; furniture,
with our new Elcetric DETERGER, which washes up-
holstered furniture like new right in your customer's
home, using a new soapless soap which it whips into DRY
suds. We have helped hundreds of men get into business
for themselves with our automatic equipment used by the
U. 5. Government and many of the world's largest hotels.

NO SHOP — NO STORE — NO RENT

You gave this expense for you do the work right in your customer's
home. Harrott says, “"Made $28 in 8 hours.”” Corson made $279.50
his first month. C. M. Cheadle took in $121.00 first week. We want an
honest, ambitious mun in every locality. If wou are that
man we will help you start In this NEW Business. Only
a limited amount of money is needed for the first payment
—the balance you gend on easy terms. The DETERGER
is ready to run when you recelve It and you should be
able to make money the first day.

BOOK, “Your Own Business” = i
Sent FREE! Write today for this business ;.4

bullding hook, which points out =5 e
a bramd new cpportunity. Let vz tell you how easy =
it is to get slarted in a year around business where ==
you are your own boss and can stop worrying about LSS
Just a job. Write today—NDW.

VON SCHRADER MFG. CO.
559 PI. Ihl:lna, Wisconsin
] - Two Days Fun in One
with a REX POLE and ROD HOLDER
Takes all Poles or Rods
Pole cannot slip or be pulled ocut by
heavy catch. Quiet, natuﬂti l:l! er pull.

Rllstprmﬂ-d durable, folds compactly, light,

takes Hitle room in kit. Adjustable to trelling

or steam currents, for BANK or BOAT fish-

ing. Send postpaid anywhere in U8, for $1 bill.
THE REX CO.

3208 Beekman 5St. Cincinnati, Ohio

BEUILD ATTIC
VENTILATORS

35 Blade, 40" Cast Aluminum Blade.

12,000 CFM. Dynamically and

Statis tically balanced . . $15.00
211" Aeroplane Tvpe . . .  3.00
247 erculut.ur Type. . . . 4.50

ELEC. EQUIP. & FDY. CO.

PINE BLUFF, ARK.

TRAILER PARTS

New catalog of trnller parts at bargein prices.  Axles,
struight, 54 Drrop eenter sxle, 37.00. Dvop eenter axbe
undersarringpe, B10.50, -pomplete loes fires.  Cabbs-oon-
Erollet hrakes on |-|-|=.|_, $15 exirs Electrin brakos—
prices on  reqoest, Bond for FREE Catslog todsy

SHAMROCK TRAILER PARTS, 1 2321 Turner, DETROIT , MICH.

] VEST POCKET ADDING MACHINE

IDEﬂL FOR BUSINESS OR PERSONAL USE: Adds,
— mubtracts, multiplies, dividos. Does work of more

woatly mashing, Counts up o milllon, made I'||I:-1|—|-|"It||l|-
Bl B ounces. HEinple, sceurste. Mot s toy, Cuoarapteed 5 years,

— FREE TRIAL — SO0
S s

SEND NO MONEY!

Order fram ad. not sald in storea.
dust pond name and mds Irh. Cn delivery par postman ¥2. ﬁd
pdua few conte postaga), (I autaide U, B, sendl cash,] 10w nx

dithanal in Lesth -.'-{ b, T‘ nat entisfi rinlmr 10 daye' .mi

¥you get your o bnek, Thowsands of satisfied users.
TV S oM ‘r’i:ltﬁf.lr Agonl’ wisltbon, CALCULATOR MACHINECO.

(Mfrs.] Dept. 109, F. 0. Box 1118, Chicago. illinsis.

In answering advertisements always write name

I .9 & 919 3% . ... 9. 7T
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'150::300

Extra Profit
Monthl Y

START BIG PAYING BUSINESS

V Siplified " 4% ARC WELDING

i ¥
I?z,w‘fnr daelf

New low prices on modern 40 Vilt ™ Bimplifled™ !

t.ﬂ.rrl'“e-]d: e make 1!i||i-! big pu bed;ldeu lun:.llnhln

an ihuispes Ui b nuewie e fomn oomald a G na .

hh.q'dwn [ ltl.r h||:|:z-;- bﬂlflrlﬁ}bﬂt 'lh-gi'gv'l' IE;- ' WITHOWT COS1 To Tow

nri is tasier to operate, mueh faster is is

dny's opportunity, DFon‘t mise it Hobart pays Bis
own way ani of

Build Your Own profiis washort |

Portable Welder with Hobart Geperator

umit and sute ﬂn_rim ofF -:hngilljn. Lets you time, without a

optrale poy mce, capecislly ono the wond of cost 1o you.

profitable outade  jobe. asly saves The Wolooei ]I-IIn-.
menl plan is the

yuu 300 to $500,
Portable Eleetric | most liberal aifepe
ever made.

New low cost on mmall sizos me well as
lurge. The meost profitalbde are webder
your shop can own. Welds fastor, better,
ansker, ALTES CUFFeht,

Easy to Operate

Hobart Welders have  Bimplified™ opes-
stion. This means [asfer waldine—with
the rlght curremt [or every job, Hobart
i pimplified. so any of your men ean weld
casilly nnd suecrsafully,  The myste
aqul umeertnint ¥ of obt nining eorreet we
ing eurrent settings ars pemoved,

60% Extra Capacity

Over old atyle 25 Velt Welder—necess
ey for 'l:'rld'm.: with the new conted rodla,
Avtomntbe resciapes leta i«'m: hnm].'lg licht
welding work without losing the ape.
Users don't understand how ihey gob
Jllml'lt with the ald style welders after
msing this new Hobart,

Remote Control
=k no exbra eosk with Hobart. Think of
bring nhie to eontrol your welder [eam
nRy '-illl-ilr.m point. Baves Lime, Lempser,
end eliminatea the need for 2 helper oo
overhead or comcealed work,

“Pays-For-Itself"” Terms

Ezira enrnings ond savings make it cany
for you to own n Hohart withowt expenss
ta you. Yidi onn even rent & new Hobart
—angd Inter purchase i without loss of
rent. Cheek Bental Porebose Plag,

HOBART
PORTABLE
ARC WELDER

at Our Risk

GET THIS VALUABLE to Prove it Pays
MANUAL Pail
t{n:rfﬁgruum tell us tha welds

HOBART EROS.,
Box M-98, Troy, Ohio

Toll e yaore nhowt—
, { ) Building My Uwn Partabls i

¥ Complets Tas

Wlder Engine Dirive
I &0 Draya’ Trial—

Easy Terens

Attached leier

{ ) Electric Deive Welder {

E b Rental Plan Privilegs of Purehase,
b Bend F'I].F'!! Manuwal on Welding.
tolls aboul the work we want to da,

Name A

Addross. .
Interested in ['_'| ‘20’ DAYE" TRIAL [] EABY TERMA

HOBART SUILOERS OF ARC WELDERS
BUILDERS OF ARC WELDERS

C lteaper HEAT
= m{kaufcm

New Invention Fits Any Stove
or Range 30 Days Free Trial
Remarkable invention burns 96% air,

4% of a clwap vacicty of oil obtainabla
everywhere, Does away with ecoal, woed,
ashesz, dirt and dradgery. Clean, silent,
quick, like gas heat. 3 Uimes holter

than coal and cheaper. “Temperatura
controfled, No more getting up on hit-
ter cold, wintry mornings. Many auto=
Mo gas or electrielty needed. Safe ag any
Easy ta install—no damage to

matic features.

ordinary kitchen range.
stove—simply sils in frebox of any &love, range or heater.,
30 DAYS

Coals just a few cents a d'ay to operate. TRY
AT OUR RISK. Low introducto price mrd A0-day trial.
Write for FREE CATALOG. AG!E‘I‘E and spare Lire work-
ers: 0il heat saves money this year; people huy to save.
Write for free bumer offer that starms you in business for
ouraelf.  Act NOW! Listed az: aporoved by Mal'l Board of
ire Underwriters. BRIGHAM oOIL BURNER CO., 3640-)
Forest Park Bivd., 5t. Louis, Mo.

L, et R NG T RE A AN Sl R Y Pt e S e

A WL A ARAS QLA RALEAR AN A el AT T A A bl BT el e A AW AT

SR Make your 2400°F
Blast
cnunsnuzu own

ey 0 ASTINGS G RED

Cant in alllml:nhrn. bronee. brasa, pewtor, allver, gold, per and other metals and
slloy. FASCINATING ~PROFITABLE to mako h;\nul: ful and expensive articlos
fram serap I'II'L'ldl" busts, statues, medallions, jewelry. Mould engine and maeking
parts, tools and models omplete foundry sefs inelude gas furnpes opssating on
ilnmestic ga# and wuniverssl motor deiven Blower operating on 110 volt. sliernating or
direct current; fite tlay erueible; tongs, moulding Nask:

foundry :l=|r|l||¢. mauldine mnd refractory furmmee Ikl

Insulnting furnnce lid; silien moulding: parting dust.
Bimple and safe a8 a gan stove, No & IOREE EPCeRAR Y |
—instructhons explain two=part I'|||'.|1|i|;“| and lost wax
method; plsn how to put on smidn, polish, colar or iequer
Lpish on casthngs

= Cruciila Ehipping  Woelght Prira
Kiza Capacity Wewghi Capucity Compte
351 @ ¢, in. 25 lh*. 114 lba $13.50
352 13 eu. in, Al T, 3 I 1908
353 24 ou- s i Iha, H lba 27.50

Cheek ar money order accs 1.|.I le. Pricos F.OUR, K i
City, Mo, Ezpress charges Co0LDh,. W rltr‘l'vur free rlr::]':r.

KANSAS CITY SPECIALTIES COMPANY

P. 0. Box Ne. 6022 Kansas City, Mo.

Has: 15 selling plans; 30
money malumr: ideas ; 4000
world wide bargains: 260
pages of bir wvalues. Also
shows top-notch prizes; busi-
ness stimulators. All at rock
hottomn  wholesale prices.
Saleamen-Dealers, Obtain this
faseinating Book OF Oppor-
tunity FREE. Write for it
today, to

SPORS CO., 1-38 Main S1., LeCenter, Minn.

'A'HOLESA{E
CATALOG

hatiarkss ins
wvodol uses 1 20V
i 56,80 pomplete resdy i
ONLY $1.00 sed Ll 1 & o chaliv ey V§
TINYTONE RADIG I:EEFGH-AHGM Dept.

BUILD D
CLOCKS

H-n-nir. thr-

% Hall clocks wre high priced in stores—ym
imiks @oed money !lurljln.; themn or !In-rtr.ll'ynlnl:

gpring clocka  Dime brings drawl

built Grandinther Cass with *HOW' Hook priein

banjo, deak, mantel, spring. ELECT RIC ahime. BA
for TERT CLOCKS from $1.40, Hall clock. Brass
PLEASURE welght chime movements from 516,95, Start sow,
—PROFIT L HUEMPEL CHIME CLOCH CO.
Bullding 20 Guitenberg, lowa

We paid M. M, 81174 for exceptional *‘cellar crop'
ESNOW-KING mushrooms! Big free pleture book tells
If wour cellar, shed, barn suitable, We fumish
materials;, buy all crops. Write loday. Est. 1908,
United Co., 3848 Lincoln Av., Dept. 308, Chicago

Lowest prices In the industry for windews,
couplera. lifting devices and other ftems.
S 100 for 40 page illustrated catalor.
MARVEL TRAILER PARTS CO.
19020 Celestine Detroit, Mich.

Freight Paid
Erected if

desired. Let-
tared. Gunran-
tead, Thou-
sands Bold,
Wiite for Big
Fres Catalog
nod Bamplas

Best Genulne Marble or

Granite
h-r'-' tlln.!l :.Dlrﬂrlh\'iﬁau1nﬂrgal

Dept. A-18, ONECO, FLA.

et wi MOTOR SPEED REDUCER
Bhip. Ratio 144 to 1: Ball Benring: white metal honslng:
wt.— rabing uwp to W 0. P. Equipped with fredlon Clatch
12 for averlopd protection. Origmally sold for 395,040,
Ibe. 12" lopg, 8 wide, 54" high. Close out prics. ...

Aend for Free 238 page Paini Bpraw Catalag, L
HATIONAL ELECTRIC TODL CO.
60 W. Washingten Bilvd., Dept. 83, Chicape, NL
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Around the World in 91 Héu

{Continued from page 327)

trols, carburetor heat controls, propeller
“full feathering” controls, trim tab con-
trols, fuel-tank selector switches, dual
magneto switches, wobble pumps for the
hydraulic system and fuel tanks, fuel flow-
meters, dual controls for engine cowling
cooling gills and throttles.

These instruments, despite their appar-
ent complication, enabled Hughes to know
a great deal more about his ship and the
atmosphere through which it was flying
than Lindbergh or Post could possibly
glean from their meager equipment.
Knowledge of conditions enabled the
Hughes crew to adjust their delicate high-
compression powerhouse to its highest
performance, thus making faster time.

In addition to all the aviation instru-
ments, the Hughes ship is equipped with
the most elaborate radio apparatus ever
installed in a non-commercial, long-dis-
tance plane. There are three radio trans-
mitters and seven radio receivers by means
of which the crew was able to keep in al-
most constant contact with flight head-
quarters in New York and radio operators
on land and sea.

The radio expert in Hughes' crew took

'constant radio bearings on shore stations
and on ships at sea and, in addition, two
navigators constantly took sights upon the
stars and calculated their position with
this information. By checking against each
other to prevent errors, they were able to
give the pilot a fresh and highly accurate
position report as often as requested.

While the navigators thus kept the ship
on a true course, the radio furnished con-
stant weather information which enabled
the pilot to select the best flying level. For
instance, between Paris and Moscow,
Hughes learned by radio that ice was
forming at a certain air level and climbed
to 17,000 feet to negotiate this area, thus
avoiding one of aviation’s greatest perils.
At that height, the oxygen tanks with
which the plane is equipped were brought
into use.

Hughes probably received more com-
plete weather information at every stage
of his flight than was ever before supplied
to any private flyer, thanks both to his
elaborate radio facilities and to careful
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Like a fine meerschaum pipe to a smoker,
an Atkins Silver Steel Saw gives a feeling
of satisfaction and confidence to the man
who uses it . .. not only a taper-ground,
mirror-polished handsaw, but Atkins Blue
End Hack Saw Blades, small Circular and
narrow Band Saws, in a complete range.
Their quality and kind of work strike the
right note in equipping a home workshop.
A 40-page"HowTo Do It'" Book gives many
valuable workshop kinks. Sent for 10ec.

E. C. ATKINS AND COMPANY
426 S. lllinois Street Indianapolis, Indiana

New Amazing INVENTION Y

EI.ECTROPLATES
-. , EASY AS

: AINTING 1

Easily.. Expertly..Cheaply!

ENSATIONAL new d:.smw:ry

actually elenlrﬁ ates. If's easy
Just brushiton. Deposits heavy, _

dumh]elayernf metal by electrol-

ysis. Resull.aﬂemmnent-equa] to beautiful
wor‘l: of coatly tank outfits, Nen-liguid—Portable
—RBattery or houschold current. Take it to the
job. No dismantling . .. plate where and what
you want, Outfit in gturdy case, complete for in-
Btant use, Junior Battery Model: tL

Heavy-Ihty Professional Sels up o 327 5.
AGENTS WANTED: Jiric o oo e

Yoo can also make steady money plating for

WARNER ELECTRIC COMPANY ““-,r.'

360 No, Michigan Avenue, CHICA « ILL.

H|||l..|'|r|.-'||_ I\1'||-|'||'\-|'| rn- l" I:T fh‘ “la
trniloar |,'ll|.. I bid ¥ ke
Lt -| I| chair, ©te.,
|:-| p;- \1 | u| | Lhpwlipaml sl p.-l urnl I-;a’

P bl T Lie iarw 1l NS,
mmd 127 ® &

whsiwn '||-u,-r||
i for | a3 !-.7 |||:..‘.-|:|- atily s
10 ewta ps T4l
THE MH‘E!ELMAN FH‘UDUC‘I‘!‘- co.
E247-D St. Clair Awve., Cleveland, Ohio
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TERMITE (ONTRO

OFFERS BIG PROFITS B9

EXCLUSIVE TERRITORY AVAILABLE \g
PROPER THAINING GIVEN 5

Termites do 50 million dollars damage annually
and they are inereasing rapidly. Demand for -~

efliclont Termite Control exists among all W
types of property owners, Our simulified .’/g_

treatment method makes it exibie for |
inexperieneed men (o become Termite Con- |
trol operators, and apply treatments guars b
antecd for 5 years. Eamings up o [
£E0.00 or more o 4 single job. Traln- |~
ing and exclusive terrilory (o those
who qualify. Whon vou start advertisements
will be nlaced in your local newspaper an-
nouncing your appointment as Termite Control
oporotor, Other advertisements will fol-
jow describing  the service. Find out
about this whole-hearted co-operation we
wive you, Send today for all the facts.

EXTERMITAL CHEMICALS, INC.
Dopt. 59, 11 St. Marys 5t.,,  Dayton, Ohio

Attention: Compressor Users
THE SMITH AIR COMPRESSOR

cuts the cost of compressed air

It i:ﬂ:rtl use a mm]f,f‘mr by all means, investigate THE
SMITH. Powered by a FORD MOTOI it gives smooth, low=
cosl performance. Used the world over to replace large, cum-
beraome compressors in & majority of work such as drilling
rock, breaking pavement, riveting, sand biastlng, sprai; paint-
ing, metalllzing, and general use with poeumatic tools,

With & Ford Motor and shop facilities
you can assemble your own com-
pressor. We will furnish a Bmith Com-
pressor Head and Accessories with
instructions for mounting. Write
Dept, D for detaila stating the use
you have in mind.

GORDON SMITH & CO., e

Bowling Green, Ky.

Why stay at home when ¥ou
can travel 120 miles on a gal-
lon of pasoline—can get out
in the sunshine and refreshing air.

Cheaper than walking, than strect
carg or busses, Thrilling, exhllarat-
ing, healthful and smart. Until

vou've tried this Iatest development
in personal transportation, yvou just
don't know what real fun ia. Light,
fast, carefree—no parking worrles,
no gArage expense, Write
for catalog showing Solos,
Duos (with passenger eide
car})and Delivery models,

MOTO-SCOOT MFG.CO.
, US.A

1001 .. BARGAINS

Send for your FREE copy of Jim

10T S. Weilern Ave., Chica

B ‘s Big Fall Bargain Book G
Tvl:{?::rfl gtarttsa.ﬂn maney the way 'E'E“c'“l T
1,500,000 others do. Everything for the P A L.

b Freight
P oo A e PRERT R
JiM BROWN . . . DEPT. 3445

ous New Inventlon, cleans and
a1l sdlcdering lroms Like Alagle,
aranleed. 25 centds post pald.

Put. applied for, Berial 21803

NELSON ELECTRIC CO.

504 5. Dearborn St. Chicaga, LIL

ELECTRIC ARC WELDER
| IN YOUR SHOP!

TEN-DAY TRIAL
Guaranteed: 10 Months to _l"‘_fr_

ow., for fret time. 4 ia EAZY

B far wewey

laburatory, Bome workalop ewier. gafige, ropair sliop
pnd lactory to nflord a somplets welding serviee for masuiscturing.
Rrintenanee, el al. or repair work, Full sizse, heavy-duty Elscirie
Aro Welder—Car malth Model 120-F3—sours far only 2% a dar!
Has efficiency of ne cosking 3250000 to S1,00000, Waelds all motsls
and pllaya, Hix hmis k e evervihing from femders amd light sheet
meksl to motor blocks apd heavy camtings.
mnd brasing.

WORMS ON 110 OR Z20-VOLT A.C. WRITE FOR I2c A DAY PLAN
Bimply plug inio 110 or 220-vali, 80 Bio thraowing nway

eyele A, O, eloctrio sonket, Costs only profitel Do yvour own I
few pennies an hour to operate. Any- welding, Get senstional , |5 /7,
one ean use pasily, Comes eomplete facta about Model 120- oLk
with helmet, dlectrode hodder, welding F2 and 23

roada, full imstructloms, ete. Nothing a-day plan.
elas b0 buy. Fully guaranteed. Write today!

COMMONWEALTH MFG. CORP.

e o

an

Alsa flne for soldering

a7
L T -

DETAILS FREE!

\WEALTH MFG. CORP. LS FR

TRAILER BUILDERS

Heond 10¢ for our latest Deluxe Trailer plans with all the modern improve-
menta known to trabller builders. We supply everything at bargain prices.
Ouir new 1938 trailer supply catalog (largest and most somplete) is free,

Mationa! Traller Equipment Co., Degl. P-3, 714 W, Wisconsin Ave., Milwaukee, Wis.

SAVE OVER ONE-HALF!

Tvpewrlters=Dunlicatarse=Adders—Addressagranhs—Oheckwrl teres—Die-
taphoneeMultigranhs for sale at les: than one hall manufaciurer’s
original price. Look nnd opersle like new Terms 85 low Bs 10c a
day. Write for money-saving information Loday.

PRUITT, 8 Pruitt Bldg., Chicago, lllinois

OFFICE. MACHINES—Care

and operation of 20 difereni makes, Typewrhiars, sdding mschines, duplicaton,
gte. Ooly book on submet. 384 pages, ilustrnted. 50 poatpaid,

POPULAR MECHANICS PRESS
200 East Ontaric Street

Chicage

Makey limber, shin-
ples lath dies, crales,

TURN TREES INTO
MONEY WITH A BELSAW

Throe capacities: 10, 14 and
o0 ft. Accurabe sot u'e:r[rsl'tmlilvq
dags. Hand or power feed. tnE on jow
Fi!“‘l‘r—‘Mall-i' owiners use old auto enging,
Pays for itasl qulcklr-—-Lmuunds in COMMeT=
A clal meryvies, everywhere, Write for free lumber
el handbook and cataleg of mills, supplies, tools,

i maw tabler, and woodworking eoguipment.

/"]1 Eslsaw Machinery Co., 5110- 0 Davidson Bldyg.. Kanas City, Mo.

FOR TODAY'S
BOOKS —omesis
OPPORTUNITIES

List Sent Free Upon Request
POPULAR MECH ANICS PRESS-200 E. ONTARIO ST.CHICAGO

FOR
PLEASURE OR
PROFIT

Now you can kave just the boat vou've alware wani-

cd—power, i, of row boa b—and &t rock bottom cost,

pliss the fon of building. Make & nice profit il you want
por sell. Geg the

BOAT BOOK—New Edition

HaveYnur 'D'IH'""I Ehh ru_.-LI..;.u. boak with & “'m";';“.: n:ildnd‘:“ﬁu;a'uml;{
Boat This Year Pl alimmic e sl g i

g L gy B 08 iz o e W By <
Dr‘Bu“dThern e Amd  mE polodes facing. =
fo Sell

tpards, put-bomrds, salling and sectio bost 0 carry om
car. Also old Ford motor lor marine uee and all boating
berme, pilot rules, boat kinke, navigatiom rulbes, ghe. You
can't g0 wrong, Specislly prepared for those with limited
tele mmd skill, Price only $3. Write for descriptive
foider or order pow and pay postman on delbvery .

Popular Mechanics
Press
Rosm 3I7TH
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{ Continued from page 141A) {
advance planning. Before the New York
takeoff, Hughes was handed a detailed re-
port of all the weather conditions over his
Atlantic route. This report was prepared
by William Curtis Rockefeller, young me-
teorologist of the California Institute of
Technology who has given Hughes the “go”
signal for most of his record-breaking
flights in this country.

While the plane was in the air, nine men
in his New York flight headquarters an-
alyzed reports of weather conditions in his
path, transmitting this information to
Hughes by radio at regular intervals.
Weather information was available every
thirty minutes while the ship was in the
air and detailed weather reports were sup-
plied at every stop, thus enabling the crew
to plan their flight possibly hours in ad-
vance so they could take advantage of ev-
ery favorable wind.

Contrast this elaborate weather cover-
age with the limited information available
to Lindbergh and Post. Lindbergh had a
report of weather conditions over the At-
lantic as they existed before he was in the
air. Once in flight, he had no way of know-
ing what changes he might encounter. Post
was forced to rely mostly on whatever
data were available wherever he happened
to land.

Hughes' plane was the result of many
months of experimentation by the coun-
try’s foremost aeronautical experts, Its
base is a high-speed Lockheed monoplane
introduced a year ago. After purchasing
his ship, he called in technicians to whom
he outlined the problems of his proposed
flight. As a result, the regular engines
were replaced by two specially super-
charged motors and other details were al-
tered to compensate for changes in weight
distribution, flight characteristics and oth-
er features of strength and performance.
All the work was done in secret,

From beginning to end, Hughes and his
companions left nothing to chance. Sci-
ence was the invisible pilot sitting at the
controls, ever ready to correct any human
error or warn of any possible mechanical
failure. Without the scientific achieve-
ments of the last decade, Hughes in his
$85,000 plane would have faced about the
same odds as Lindbergh and Post, each of
whom staked his life on his own skill as a
flyver—and won.

Renew old buildings,. Make new construction more per-
manent and attractive. Plastie Colorerete Is waterproofed.
It fuses with any masonry surface. It fills all cracks.
It ean be applied in any thickness and in 80 colors.
Fully proven by over 12 years" actual use under all con-
ditions and every climate,

OFFERS BIG EARNINGS
Owners everywhere want to enhance present values, With
this machine you can supply this big waiting market
with permanent Colorerete at nmazingly low cost. Opera-
tors report cost of 2¢ and up per sq. ft. and sell up to Te,
Some have paid for their equipment from first few jobs,
Machine eapacity up to 1000 sq. ft. per hour.
Get the facts. Colorerete Books tell the whaole story.
Write today. It may mean business independence for you,

COLORCRETE INDUSTRIES, INC.

570 Ottawa Ave. Holland, Mich.
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[ ] EIMMONS MFG. CO. [ ]

I 128 W. Narth Awve., Chicago ]
O Bend C.O.D. 1 sample razor kit for which I will pa

N postmdn 82,20 plus o fow conts rm;lt:nnr, i rey B

I O Frnelosed And 8. .. ... for. .. ... Electric Dry Shaver Kits [ |

g including free Instruction, tools and money making plans. ']
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Adidress. - - ' v #ia

I P .

(T L L R L T T N N TR Ry ey |

In answering advertisements always write name
and full address clearly.
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‘85"

Less Motor Drive

Sold on Easy
Payments as Low
as $6.00 a
Month for
12 to.18 Months.

No. 415-YA, 91" swing by 3" bad Wcrhhn-& Bonch Lathe with

Horizontal Motor Drive,
and Adjustable Belt

‘4 h.p. Reversing
Tension Countershaft F.0.B. South Bend, Ind.

otor, Switch, Belts

$117.00

(§15 Down=37 Monthly for 18 Months)

ACK of the 9" ¥ 3' Precision
Lathe is a record of 32 years of
fine lathe building—a record

which industry the world over recog-
nizes, through continuing purchases

of South Bend ipment. It is not
enough for thaegm 3' Lathe to be
just a good lathe. South Bend's

ntan&ard of mechanical excellence
T es continual improvement—
refinement. This lathe is the finest
value that we have ever ollered.

Send Coupon

FOR THESE BOOKS
Latest and most anthoritative
instruction on lathe practice
and operation. ‘Ern]uahln
shop information. New edi-

Boston, Massachosetie—The MI-E':"II-‘I"E Machinery Company, Iln=, 35
Bridgepart, Coan—A. C.

Chicago, H.—C. B. Burna

Denver, Colorado—The M. L Foss Machinery Com
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Features—Twin Gear Reverse to
lead screw, Ball Thrust Bearing on
Spindle, Automatic Longitudinal
Screw Feed, Precision Lead Screw
for screw threads 4 to 112 per inch,
34" spindle hole taking collets up to
14", Precision Cut Steel Gears. 38
Attachments are available for mill-
ing, grinding, draw-in collet chuck
work and many other jobs.

SOUTH BEND LATHE WORKS
633 E. Madison 5t., South Bend, Ind., U.5.A.
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SOUTH BEND LATHE WORHKS,
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Class of Work. ..

South Bend, Ind., U.S.A.

This J-inch
South Bend
Lathe Used by:

MANUFACTURERS
TOOL ROOMS
LABORATORIES
MACHINE SHOPS

—Automotive
Electrical
—Gun Smiths

- U. 8. GOVERNMENT

« SCHOOLS

= HOME WORK
SHOPS

« INVENTORS

The 9" x 3" South Bend
Precision Laths does
these operations:

TURNS—EBORES
—CUTS SCREW
THREADS—FACES—
DOES MILLING,
CHUCHKING, REAM-
ING, DRILLING,
FILING AND HUN-
DREDS OF OFERA-
TIONS IN STEEL,
IRON AND OTHER
METALS.

There arse 5 sizes of
South Bend Lathes—37,
117, 137, 168" ‘and ‘168"
swing with bed lengths
3 ta 13". In motor or
countershaft drivas,

Priced 385 to $1500.



ro(ect Yourself and Your Pocketbook

IR RIS

Bmlt as a result of a 9 year study of how
people drive, and how their batteries perform
under every possible condition, this Willard
“H-R"” does all the things you've always
wanted a battery to do, and does them 68%
longer than the average of over 100 other
brands, including all the best known makes.

It stands up under the strain of hard, fast

driving—day after day—without flinching.

It carries the extra load of radio, heater,
cigar lighter and other current consum-
ing devices without losing its punch.

It gives you maximum protection against
failures in vital emergencies.

It is capable of standing more abuse—
more heat—more jolting and more over-
charging than an ordinary battery.

AND it will crank your motor to a fast
start —time and time again —regardless
of the weather.

with THIS
NEW BATTERY

THAT LASTS

68%

LONGER!

The WILLARD

i HEAVY DUTY E

TH'I[!.E RUBBER |

For this new “H-R”, Willard engineers have
developed a new type of Thread Rubber In-
sulator which is inserted between the plates.
A combination of latex and cotton threads,
these new Willard Insulators are porous
enough to permit fast chemical action yet
tough enough to outwear the plates. In com-
bination with the specially selected materials,
and the exclusive features Willard builds into
this battery—these Thread Rubber Insulators
give the "H-R” its amazingly long life.

If your car is one—two—or three years old,
the slight difference between the purchaSE
price of an "H-R” and an ordinary battery is
the biggest bargain on the market for you.
This small expenditure is sure protection
against a larger one later on.

Be on the safe side! Protect yourself and your
car with a Willard “H-R”. See your Willard
Dealer now!

WILLARD STORAGE BATTERY COMPANY @ Cleveland * Dallas * Los Angeles * Toronto

ASK FOR IT BY NAME AT

YOUR WILLARD DEALER’S
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SWAN DIVE—The easy
grace and smoothness
of Marshall Wayne's
descent depends on
intense muscular co-
ordination and cast-

HALF- TWIET—Spllt-
second timing — per-
fect form! Naturally,
Wayne can’t risk jit-
ters. Discussing smok-
ing, he savs: "Camels

JACK-KNIFE—Bronze-
sheathed muscles
tense in the blue —a
thrilling pause aloft—
an arrowlike flash
into the pool, leaving

@ Marshall Wayne, Olympic Champion,
gives a brilliant performance

INTERMISSION — and
a Camel! "Always after
a strenuous exhibi-
tion,” says champion
Marshall Wayne, "I
smoke a Camel for a

iron nerve control. areeasyonmynerves.”  scarcely a ripple. “He |

very welcome

—And now, Marshall Wayne

"You always seem to be
smoking Camels, Marshall,
Do you find them very dif-
ferent from other kinds 2

pauses for o moment to answer
Elnora Greenlaw's question:

“Are Coamel cigarettes really
different frem the others?’

“I certainly do find
Camelsdifferent, 'Nora—
and from so many angles.
Camels are so mild —so
easy on the throat. Yer
they've got plenty of
zoodrich taste. And I can
smoke as many Camels as
I want., They never tire
MY ASTE OF get me jumpy,
Camels don't bother my
nerves a  hit. Besides,
during and afrer meals,
Camels sure help my
d;ﬂ{'st!‘l?ﬂ. {:nnluls agree
with me inafetof ways!"

“THE BIG THING,” says Henry

““MOST DIVERS | KNOW smoke Cam-
els,” says Marshall Wiyne, iron
man of the American Olympic Div-
ing Squad, " Most expertshots pre-
fer Camels,” says Ransford Triggs,
famous marksman. People inevery
sportand occuparion look to Cam-
el cigarettes for the real pleasure
in smoking., Try Camels vourself.

Picard, ace golfer, "is how a ciga-
rette agrees with you. Camels suit
me from all angles. Camels are
mild—easy on my nerves—
they set me right. "I'd walk
a mile for a Camel!'"”

Camels are a matchless blend
of finer, MORE
EXPENSIVE TOBACCOS
=Turkish and Domestie

PEOPLE DO APPRICIATE THE COSTLIER TOBACCOS IN cAMELS

Copyright, 1838 R. J. Reynolds Tolbacco
Company, Winston-Salem, N. .

THEY ARETHE LARGEST-SELLING CIGARETTE IN AMERICA

OMNE SMOKER

s CAMELS AGREE WITH MEY




