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BOAT BOOK
MEW EDITION

Just Published! XNew edition with
12 added pages, six additional boats,
and the conversion of a Ford motor
for marine use. Build your own boat.
Full directions and details for cabin
erulser, racing hydroplane, oulboard
runabout, sall boats, kayalk, sea sled
—156 boats In all, Including sectional
row boat to carry on top of car. Gives
material, methods, plans and coste.
Includes navigation, pilot rules, han-
dling salling craft, boat kinks, boat-
ing termse. In fact everyvthing a boat
enthuslast should and wanta to Know.
Large Size Tx10 Inches. 312 Pages.

Many Lllustrations. Cloth
Binding. Price £3.00.

The
World's Greatest

i AUTO BOOK
mykﬁ ,.F

AUTOMOBILE AND
GAS ENGINE
ENCYCLOPEDIA

MEW 1Tth EDITION

This 17th adition of “Dyke's" pub-
lished September, 1835, Now 1336
pages and 4600 illustrations. Now,
more than ever before, the only book
for the nuto and shop mechanie and
pveryone Interested in the mechanlcs
of autos, New adition glves Ford and
Chevrolet Specifications, wiring din-
grams and adjusiment instructions;
Hudson Electrie Hand; Centrifugal
Clutches; Alr Controlled Steering
and Brakes; Finger-tip Gear Shift-
ing: Duo-Servo Brakes; Rotary
Briake Equalizers and dozena of other
new devices,

Also 1835 Cnr Specificntions, DBigger

Value than Any Previouns Edition.

Cloth. S8.00.

MODERN RADIO
SERVICING

2nd Revised and Enlarfed Edition of
“Radio cing Cournse '

Thia |8 the radio service man's
“Rook of Knowledge"” by Ghirardl
and thoroughly covers every phase
of radio servicing today. Covers 1935
testing e?ulpmnnt lnu]uxnu cathoda

b
e

ray oscilloscope; tro ~shooting
data on 760 different rﬁﬁ. vera; how
to install and service the pnew auto
radios; interference ellmination; how
io sell your services, ete. The only
book of its kind—for student, begin-
ner and experienced radio man. 1300
pages, TO06 photos pnd diagrams. 723
review qguestions and answers,
Cloth Binding. IT Yon Want to Make
Money In Radio Servicing Get
This Book. Price $1.04,

Books ma

country by storm.

Intlon, service and maintenance,
Pages, 59 Illustrations,

% DIESEL ENGINES

bloom Is the

modern Diesel practice,

motive, automotive,
bi4 Pages,

gera and

in use. Thousands

Timely and Practical Books Covering
THREE FASTEST GROWING FIELDSII

% AIR CONDITIONING (i1 oxone pactor

By E. W. Riesbeck, an outstanding air conditioning authority, s the
boolk of the hour In thia big new fleld.
It I8 America's next big industry.
opportunities for thousands of Informed men.
live, new and authoritative book covering planning, equipment, instal-
Flexible binding.
Price $3.50.

The *“Diegel Hand Book" by Ros-
standard book on b
Adopted
everywhere for Instruction in Diesel S
engineering for land, marine, loco- ' :
portable servicea,
Size 6x7 Inches. Price $5.00,

* REFRIGERATION Over 7T milllon household refrigerators

of big commercial
“Modern Elecirle and Gas Refrigeration,” by Althouse and Turnquist
covere the entire fleld of Installation, service and repair,

Alr Conditioning has taken the
It holds big
Get started with this

Gy x8 inches. 369

This is the hook you
peed (o enter this big
new power fleld that
has come Lo the front
In the past few years.

Flexible Binding.

installations being made.

It is o text-

book for the beginmer and a gulde to the experienced man. Get this

book to know modern refrigeration. Flexible Binding. Size Blax8®

inches. 135 illustrations and colored diagrams. 275 Pages. Price §4.00,
The BOY MECHANIC

A Four Volume Library Thrills]

® Every Boy Should Have ®
Each Volume is 7 x 10 inches In Size. Wirh Spillsl
450Pagesand Many lllustrations, Cloth Bownd, Chills!

Think of it—4000 things boys can
and want to make—things that “Qo"™
—ithings that “work"—scooters,
sleds, wagons, model planes, engines,
motion picture camerns, gL,
turning lathe. Usesful and playiimes
things that boys love, for both indoor
and outdoor use, Every boy should
hnve the “Boy Mechanic” in his own
personal llbrary. It's Instruetive, ed-
ucating and enterinining.

Four Yolumes £7.00, Single Volumes

{Each complete in itself) $2.00.

5 POPULARBOOKS
Useful and Entertaining

Orz[y 51 ECack

AUTD POWER. A fine, practical ook
on winding sute generators and com-
verting *"Model T and ather unlis Into
110 and higher voltages. Paper Covers.
CONCRETE HANDBOOK. The prac-
tiral book on concrete for amateurs and
contractors, Construction snd ornsmen-
1al. Everything vou need o know, Clath,
110 Pagea. Mlosiraied,

200 TRICKS YOU CAN DO. By
fumous Magiciaon Thurston. Explalns
S00 tricks the average person can easily
Iunrn and do. 200 Pages. Cloth bind-
ng.

STEEL SQUARE POCKET BOOK. A
eomplete. practieal and handy treatise
on best methods of uilng carpenter’s
steel sgimre.  Flexible. Poekst size.
180 Tages,

PRACTICAL MECHANICAL DRAW-
] For individunl stody, shop
rlasses, trade aml high schools. 140
Pages. 157 DMagrams. Clath,

be ordered to he sent by mail C.0.D, anywhere in the U, 8,

The Fascinating New

Sport — All About Micfgef.
RACING CARS

This new 4th edition of "Automo-
bile Racing” glves the lantest on
“Midget" Autos and “Midget™ rac-
ing. One of the most populor and
higgest solling books of the wear.
Tells all about midgets—How they
are built—How to build one yourself
—Specifications—Earnings of drivers
=Midget tracks and Invouls—Trock
operaling —Control — Rules—Eie, If
you've got a yen for this flashy,
thrilling and fascinating sport, get @
copy of this book. Tt's great,

50 Pages. Many INustrations., Cloth.
Price §1.00,

6t Book
ﬁl‘r Svergame—
6660 Yours

Ol
EASY-TO-MAKE TOYS

Here is o book by a real authority
that has been especially prepared for
the Inexperienced worker. It gives In
detail 67 projects, including the
making of dolls: animals, buildings,
rocking tova, automobiles, trains,
boate, ete.—all varied and novel de-
signs, Just the thing for the home
workshop or o guide to an interesting
amall buslness. Frice $1.50.

-

Postage will he r.'l:.nrfrd extra. If you

e n remittance when ordering plense include 10 eents per book extrn to cover shipping expense.
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Room PC 36, 200 E.

Ontario St. CHICAGO



POPULAR MECHANICS ADVERTISING SECTION

New 10 in. Circular Saw

e largest, heaviest and most complete
Delta’s Latest _ SN m O eiDped cireulsr saw yet offered for
Quality Unit g

the home workshop, school shop,
pattern shop and the con-
tractor and builder.

Setting New Standards of
Circular Saw Efficiency

Here it is—the Jong awaited 10-inch Delta Cir-
eular Saw—ready for delivery about December 20,
1935. When vou read the detailed description of
the numerous features of this remarkable tool—
or better still, see it in action—you will agree
it was worth while waiting for! Of course it
embodies all the features that won so splendid
a reputation for the Delta 8-inch saw—but in
addition it is of greater capacity, with larger,
heavier table—and with added conveniences, Cuts
wood up to 334 in. thick. Rips to center of
48 in, panel with stondard rip-gage bars, Cross-
cuts 12 in. boards on standard table—and has a
full 12 in. table surface in front of blade. Has ex-
ceptionally heavy cast-iron table, 20 in. by 27 in.
Has many special features including Delta *Micro-
Set” Rip Gage, Auto-Set Miter gage with Auto-
matic Stop, Self-Sealed Bearings oiled at factory
for life of bearing, convenient ballcrank and

The above illus- ar : =LT
tration shows w Worm-gear raising, lowering and tilting, plus
- p— the new 10-inch — pther features too numerous to mention. For full

o G Decita Circular details write for 1936 Delta Catalog and Special

Write for latest Saw — mounted on & - 3 : :
D:ﬂi ::'“I"i il - Combitnation Circular on 10-inch Circular Saw.

and name o s ~  Unit with the Delta 1“’
vour nearest G-inch ]uin‘I::r. hCiunLllil.lr Saw is l\rldl.llh]ﬁ l:c;'l:j R I T E Fo R N E HH
Delta dealer |8 rately as a bench model, or mounted an sp
today. — stand, or in combination as shown above. 1 9 3 6 c A TA Lo G
It iz crowded with photographs and information
Naw SHAPERS s New GR'NDERS about the new line of 1036 Delta tools. It con-
IH 1936 IID E'.TA LI" E" tning much valuable information that every man
interested in motor-driven tools should have.
The new Delta Shaper is one of the simplest and yot most complete Shapers [t ghows how Delta tools are built to stand the
ever designed for the workshop. Has numernus basie improvements. The grind of production work, and yet nre so low
new Delta Grinders are not just another line of grinders—but rovolutiondry o pie0 gg to be within the rench of nll, how they
new grinders in every sense of the word! Belt-driven, motor-driven and o, o0y ine "money and labor—and quickly pay for

pedestal models—they all embody Delta’s high standards of designs and themselves,

ponstruction, No pains have been spared tn make these new Delta Tools
ideal in mlnni url:rr-u—q:nm'nnlent. safe, accurate and efficient, Truly, here Mnil coupon without delay. Enclose only 10
are the grinders that shopworkers have always wanted—and at the unusunlly cents at same time for Book No. 2 of Practical
moderate Delia price levels, - Deltn Projects, 32 pages of new and novel things

to make, with numerous hlue prints, working
drawings, photographs and illustrations — and
complete direetions.

Delta Manufacturing Co.

£00-634 E, Vienna Ave.
(Dept. A136) Milwaukees, Wis.

r------ N N . -

I DELTA MANUFACTURING COMPANY,
600-634 E. Vienna Ave,, Dept. A1386 l
MILWAUKEE, WISCONEIN
I I enclose 10e ({(stampa or ecoin), for which I
pleaze send me one copy of Book No. 2 “Prac-
tieal Dielta Projects.'" Also place me on your
malling list to recelve 1930 Delta catalog of I
l guality motor-driven wood-working tools.
I 7 T LU R e s S TINERR TSy | . WOTGE L LA I
o . Ts i E ] R — S— I
If proof of Delta superiority were necessary for the craftsman
who knows ‘ntlr:f tools, it Euuld be lﬁurdsdthhy the fact that I (] [ % -..State = l
the Deelta Manufacturin ompany is now the largest manu- 2
Facturer in the waeld ing thil: type of machinery exclusively. ' [J Check here if you are o Deltn user now, ‘
i R B B B B B B B B |
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Dear Dad:

I've just found out I
can save a wad of money
by cutting out my spe-
cial mixture pipe to-
bacco. You learn things
fast here at college.
Incidentally, please
send me an extra $5
next week.

Affectionately, ? /7

., Dear Son:

Your logic is bad. You
say you're saving money
but want more. How come?

Pud.

Dear Dad:

I need the five to pay
a debt. I bet my room-—
mate that the Dean's
pipe mixture cost more
than mine. I was judg-
ing by its fragrance
and mildness. You could
have knocked me over
with a burned match
when the Dean pulled
out a tin of Union
Leader. Imagine a to-
bacco like that for 10¢!

Affectionately, 7

—

Dear Son:

I don't have to imagine
it; T smoke it. And
now that you've taught
your nose to appreciate
Union Leader's aroma,
you can start teaching
your pocketbook how to
pay the $5 you owe.

IGHT up a bowlful of Union
Leader. Compare it with
the most expensive pipe mix-
ture you can buy, beg or
borrow. Its mild, old Ken-
tucky Burley tobacco gives
you a cooler, mellower smoke,
fragrant and friendly.

Then jot down the price of
a full size tin of Union Leader.
That's 10¢. Divide that by the
25 or more pipefuls in every
package, and you've got the
answer to why Union Leader
is gaining more customers
every day than any other
smoking tobacco in America.
(Good for cigarettes, too!)

& P Larillard Ga., Ine,

FADER

THE GREAT

AMERICAN SMOKE

When writing to advertisers please mention Popular Mechanica
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Chasing Hurricanes by'Rad.m 1
The Submerged Bridgé™ . .......... 6
Land of Gold and Mystery . .. .Coloroto
Music of Future Now a Reality. . . .. 20
Sky High—Why Not? ....... = ... 26
Behind the Scenes in the Comics. ... 34
You Can Become a Gund_ Skater ... 40
Quick Starting in Winter. = .. ... ... 45
There’s Safety in Height. . ......... 52
Motey B Magle .o o s asn o 58
Fighting Crime wnth Masks ........ 63
The Next War in the Air . ... ..... 66
The Truth about “Death Rays”. .... 77
Movie Costumes Worth- Millions. ... 82
Pirates of the Ether ............... 90

{Continued on next page)

The Next Great War

lF THE discoveries and developments which have

been made in science and engineering since the
World War should be applied to the wholesale slaugh-
ter of human beings and the destruction of their
property, the next great war will result in the anni-
hilation of entire nations and the killing and maiming
of millions of men, women-and children. In this issue
Hiram Percy Maxim paints a picture of the next war
in the air. In February he depicts the next war on
land, basing his predictions on actual proven scientific
acmmpllshments No greater argument could be found
for peace than this picture of the harrors of any future
world war, Eight pages of pictures illustrate the story.

-~

Next Month

TI—IBEE million spectators saw
it last year and twice that
many will see it in 1936, so the
Soap Box Derby is no “kid’s race.”
Building a soap box racer is more
than just nailing four wheels on a
box. Getting real speed means
solving many problems the engi-
neer encounters in building an
automobile. Read the first of a
series of articles on “The World’s
Greatest Race” next month.

The Incredible “Rip”

HE earth is smoother than a

billiard ball! Chickens have
tails twenty-four feet long! These
and hundreds of other seemingly
incredible statements—all backed
by fact—appear in Robert L. Rip-
ley’s “Believe It or Not"” cartoons.
Mr. Ripley has visited 180 coun-
tries in his search for the unusual.
Today he finds the world so full
of believe-it-or-nots that he has
irouble making his selections.
Read the story of his travels and
experiences next month.

Flying by Ear

RADID has revolutionized fly-

ing technique. An air trans-
port pilot today stays on his
course, locates an airport in fog or
makes a “blind” landing—all with
the aid of radio. Radio serves as
the “eyes” of the airways and the
pilot “sees” through his earphones.
Read next month how aviation
and radio have teamed up.

Publizhed monthly by POPULAR MECHANICE C0O.. 200 East Ontarlo Sireet, Chicago, U. 8. A. Bingle ropy
in United Btates. 235 centa; §2,.50 a year, $1.00 for two years in Unlted Btates and possesslons, and countries of the
Pan American Postal Tnlon: for Canada, Newfoundland and Labrador, add 50 cents a vear extra for postage: ta
all other countrles add $1.00 a vear extra for postage. Changes In address must be reported to us Immedistely to
ellminate delay. Entered as H2erond Class Matter, Bept. 15, 1901, at the Post Ofice at Chirago, TNinols, under
Art of March 3, 1870, Entered az HBeeond Claza Matter at the Tast Offics Department, Canada. Copyright, 1835,

by Popular Mechanles Co. In the United States, Australis and France,
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Always insiat on Simoniz

and Simoniz Kleener.
You can't "Simoniz" your
carwith anything else.
The famous trade-mark

SIMONIZ is on each

can for your prolection.

d

Gives the PROTECTION Weather Does Not Wear Off!
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Three-ton model of “Queen Mary” .............. 18
“Constitution™ hui];. toscale . ... iiiiiiaanaaa 28
Radio guides "0l ronsides” ...... F et O e T . |
Rndlu—mtrnlhdg;ﬂilni:ﬂy T ————
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Working models of gun, loom and train .......... B5
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Tiny camera With hAxed focus . .................. T8
Speed ca ::Iu!l cat fall .........c000vvaeea.. B1
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Flants grown under -W lamps ......... 29
Super-electric eye for television ........ R ]
Billiard-ball micrspbone Fas no deaf ear ., . ........ 51
Portables for foregters ......ccouvecivunvans eon BT
Radio sound effects phonograph record ........ 100
Short-wave receiver de luxe . .......cc00u0a00a00 101
Two selective crystal receivers ........co0000u00 102
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"Did we have to hire a boy )
with a Skin ‘/i%e that?

[ I DONT waNT 0 BE BRUTRL~ [ MR, STEVENS wakiTS A
BUT MO ONE WAKTS TO LDOK = BOYSENT DOWHTE THE ) SEND ee————————
3 A —] D you SEND
AT AFALE AG TTRALN TTD MEETHIS E r?sr. ME, MBS ]
| , BARNEST s ]

= I DALGHTER AND o
CARRY HER BASS §.—

S PIMPLY AS

= x i
[| Lo DonersenD ) O THATS A SHAME ! T / { YE= BoBen DO, SEE, I
BoB/ | E0Ms D TELL Boggy . u:;:m};m'wi ::HE:E f:L
ABCUT FLESCHMWANS LI YOS, AND FLEISCHMANS )1
YEAST DID WONDERS

[ BODS Sl was
CLEAR EMOUGH A
| YEAR AGO-AND S
OME &F OUR? BEST
BOYS, STEVENS. BUT
THOOE PIMPLES DO
HOLDY Hisg

Er'\-\r"EEi‘c-‘: LATER_—~ NJ - Don’t let adolescent
pimples keep YOU from

gelling ahead!

BOY HERE — EVERMINE ),./ = ;
Fer— R WANTS HIM, NOW HIS Important glands develop during
Boss K{r DN 15 CLEARED e/ the adolescent years—13 to 25, This
i i 1 causes disturbances throughout the
body. Waste poisons in the blood irri-
e tate the skin, causing pimples.
e \ = Fleischmann's Yeast clears up these
' . - . adolescent pimples . . . by clearing the
poisonous skin irritants out of your
blood.

Eat Fleischmann’s Yeast 3 times a
day, before meals, until skin clears.

o ——— e
p= BOREYS A TECULAR PRIALA, \

TlagedA, il ¥OU WERE RISHT
ABOUT HIS BERG THE BEST

o, L
t-)l_. S popBy |

by clearing skin irvitants
out of the hiood

Capyright, 1935, Standard Rrands Incerporated
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THIS HAS HAPPENED

TO YOU

A moderate winter day . then the temporatuar
plunges! You emerge to fnd vour cir desolately ecold.
Despate the rught mil, the right greass, your battery groans
and gives up under the load of frost-bound gears and
besirings.  Or if you start—listen to the elash of metal till
lubiricants can fow free!

It ooldest wenther I'_','|'.|i'| p’i'l.'ll-l Yol easier ﬁ!.lr[iru.tl I--g—-‘
battery drain. It safegunrds vitol parts ngainst exponsive
damage. Sheathes bearings, goars, al] frictionnl areas with
(1 |.I|:!|f.'." [ll’l-14'l1i.'.'|,_- and I|.||.|I-'.J||.1 -H'”-!I:]-ril.';ﬂs.lu: aurfnes
that supplics safe lubrication until cold oil nnd grease
eireulate properly.  Makes your motor to spin easier
Ihereases jHwer I'n any w eather or elimnte . E"_'\.'!'l-':lq.!-lu =
superior performanee and operating eeonomy,

Genuine Pyroil has an unusual efficiency
with new alloy bearings and plated pistons

(cadmium-silver, copper-lead, babhbitt.
Guaranteod to contain no harmful oails or
acids.

Lot us send you Free some important charts and photos
that tell you more about Pyroil's many advantages
Madl coupon at no obligantion. Manufactured and Gunr-
anteed by Pyvroil Company, W. V. Kidder, Pres., &1
Pyroil Bldg., La Crosse, Wis,, U, 5. A

Pyrail has been tested by Popular Mechanles and

is used by Popular Mechanics' Prosses and Pub-
lishing Equipment.

DISTRIBUTORS—FOR AN UNUSUAL BUSINESS
OPPORTUNITY, CHECK COUPON BELOW.

¥ Cenuinn Pyroll (patenl protected:

l' res.

The One and Onl

Banrs This Signaters on Cvery Can.

FUREHL COS MPANY
1 PFym lI Eidg .
lan rilase
Plesse i-n!l Free chatis
and pholamloregraphs
whowlng whil Pyrod il do
Cor sy nuf
Plensy sepd detalls of
Pymil Salss Uppor-

Lty
Naine, 8 S

Adbdrres

City

Simpliy- ADD TO GAS OIL AND GREASE

rurfdban MALbLOalNlvoe AUlYERLIOING oL 11U
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Magnets recharged with storage battery .........153
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How We Build Men

This man's career may seem
amazing to you, but to LaSalle it
is not so unusual. Along with
Brown, thousands of others have,
these past years chan ﬁed poorly-
paid jobs to well-paid positions
of honor and trust.

Training some 825,000 men
and women has taught us that

Success demands three things. 1f
“T had to work 12 hours a day, study you have all three, not even a
year oo, | was living in a little board ing ot odd moments, [ nsed to sneak major business depression can
ghack, trying to ralse a family on an my books to work, sensitive to ridi- stop you from getting ahead.
unskilled man' : pay ]: decided —since f.:;'.':':'.:r”.ifl.E “[_-'_:"If'l'.. ol el . I-Lirst of all, fraining—the abil-
].‘.-.IFI.':!:_--I:-I-.l:'.l-.'l ;I:|.J-:“" i e bettered bimself in life " o ity to do a job better than the
next man, LaSalle home-stud
training is recognized as a quic

way of acqguiring such abality.
Second, there must be a Success
Plan, This, LaSalle also supplies
—bringing you expert consulta-
tion on Eusinc&s and personal

roblems; helping you overcome

ndicaps; building confidence
. . . speeding vou ahead. Third,
and this is vital—there must be
ambifion; the courage to stick!
Given this, LaSalle can supply
all else you need to win success.
This coupon is your test—this
minute can be the most impor-
tant in your life! Why not send
the coupon NOW?

"The boss's eyves were sharper than T “On my new job, T immediately ap- o o .

reckoned:; within fve monthe [ wa | | pled the things Lhad lcarncd throush || | A GALLE EXTENSION

suddenly promoled Yol

to ‘Mr. Brown' with the title of Night system gince adopted by other o ”J- UNIVERS[W

Superintendent—over the heads of pantes. A director said "Brown knows
men twice as long with the eompany,™ more about handling men than any DQPI_ 164-R CHH:AGO' ILL.
other man in the company « Kindly tell me about your Sooo
Plan and training in the !Il;tmnesa fiedd

I have checked below:

[0 Higher Accountancy

O Law

O Business Management
0 Modern Salesmanship
] Business Law

[ Business Correspondence
[l Expert Bookkeeping

O Industrial Management
O Business English

O Personnel Management
O Traffic Management

T T e R b o L)
P e —
"Unexpected revards came outside - -
— ﬁ'--l'l:t aas the resilt ,,: readine that *As [ stand In fronl of my new home, Posilion .o oo
remarkable LaSalle booklet, *The | am proud that in one year | have
Second Milestone,” [ have been a made what is lifetime progress for

speaker on iess mieth and

meaker on Disness mechods gad || many mes; N Fif bucking doer LA SALLE
opinion {s sought by men [ was afrald future opporiunities. EXTENSION UNIVERSITY

| 4 l""'|'l'.|:l. Lo o year ag

When writing to advertisera please mention Popular Mechanics



CATALOG
FREE

with your order
or send 3cstamp

RUSH COUPON!
—

NEW

Mickey Mouse

ELECTRIC
Casting Outfit!

Sensplapan barpadn!— Npw
Mickey Mouswe ELECTRIC
Casting COutit onl 81.50
oatpeld! CON T E\ T s
EZ'E.T'THQ Furnace, Ladie,
Exclusive NON-BLIP Vise,
d=fgure mould with coms
ieted casting of Allekey,

Biinoie. Pluto the Papl Detul,
j'il_.;‘_ [ :a.u._-.] '_|||" I.r‘.l-}.l.. I-:.n-""f
e e AT
1 Litds Pigen — Deotald
! Holey Michey — 0o eack,

i/ .COMPLETE

5-FIGURE

SOLDIER
CASTING SET

Mo 26-A
ONLY
$1-
- A Postpaid
e : ' .

Earn Cazsh WlthHﬂqu“ndr—’l 5,*“]
Farn rasy, hawe fun, boirm o trade earing setal e
with amasing mew HOME FOURNDRY Seial Chopog
Ioi BIQG Peofiis] (ldes] Christons iFi0)

ELECTRIC SETS!
Camplaty efectrin delnze out aly B2.05 plus 30
gretagn AL : Maching D=2l . . . Fightin'

Lavnl i) DPawnees DAL,
. M in, [-28 [Tnafinnd. Thess

T w=im are ihe BEBT yoo ean bayy
HeEr Bhipped doy peerived! Extrs

Byt ok af ORDER NOW on Cans

peiti Balow) Hurryl
= glkr AL

r
| wome pounosy wrs. co. ine,
l 20033 Madtean, Dapt. 13-51,
|
|
|
|

Chileage, U. 5. A,

Eve b eneloss pesd g

: £1.25 { ) 3 Littls THign, G0
g D33, .. HI.;‘; J “I;-It-'.lﬂ-ﬁ i_ i W“:er_w l
b A5 | o D-28. | . ¥ 3 LE a
) Uincioss e stamp for CATALOG, (Froe with order). :
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YOU CAN REPEAT ALMOST

EVERY EXPERIENCE IN LIFE

—EXCEPT
o

x

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

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

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

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

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

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 5607-H, SCRANTON, PENNA,

* Without cost or obligation, please send me a copy of your booklet,

“Who Wins
and Why," *

and full particulars about the subject before which I have marked X:

TECHNICAL AND INDUSTRIAL COURSES

O Architest O Heat Treatment of Matals 0 Plumbing [ Bteam Fitting [0 Bridge Enginesr

O Architectiral Diraftaman E| Bheat Motal Fr'ﬂrlnar [0 Heating [0 Ventilation [J Bridge and Building Foreman
O Building Estimal C Telegraph Eng O Alr Conditioning Chemistry

[ Contractor and Buslder O Telephone 'l'!’m'k O Hadio [ Steam Engineer E Fharmacy

O Btructural lJr-Ium-n O Mechanical Engincering O Bieam Electria Engloeer o {‘n-J Mining

O Btrustuwral [ Mechanical Dirafsman O Marine Engineer O Mine Foreman

O How 1o Lovent ll'J'l Patent 0O Machinist O Toolmaker [0 R. K. Losomotives 0 Navigation

O Electrieal Engineor

] Eleetria Lighting

[ Welding, Electric and Gas
O Reading Bhop Blusprinta

O Patternmnker O R. K. Beciion Foreman b Cotton Manafasturing
O Gas Engines [J Disse]l Engloss [ Alr Brakes [0 R. H. Higoalmen [0 Woolen Manufaeturing
0 Aviation Enginea [0 Highway Enginesring 0 .ﬁ.grl: ultars

O Aviomnbile Mechanis [ Civil Engineering [ Fruit Growing

O Boilermaker O hefrigerntion O Surveying aod Mappiog 0O Poultry Farming
BUSINESE TRAINING COURSES
[ Business Management 0O €. P. Accountant [0 Servies Btation Salesmanabip [0 Raflway Mall Clerk

O OfHice Management
O Tndustria]l Management
O Traffic Managoment

O Bookkesping
O Becretarial Work
[ Bpanish

[ First Year College
[] Business Carrespondence
O French [ Lettering Bhow Carda

L Grade Behool Bubjecta
L High Behool Bubjecia
O Signa [ College Preparatory

O Aceountancy O Balesmanship O Stenography and T [ DMustrating

O Cost Accountant O Advertising O Civil Service [ w] ﬂlﬂ'{.urmr O Cartooning
Name.......... Age SR [ L SRR AT Ry PRy I
T . Presend Position....

I you reside in l!i'mmdc. u'm.I Hﬂ-l coupan o the Intermofional Correspondince Schools t'mmd'aa:t i' mmd

When writing to advertisers please mention Populnr Mechanics
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ART
IN MODERN
INDUSTRY

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

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

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

Bend today for Free Book, outlining
present opportunities in Art, de-
scribing the training and showing
reproductions of students’ work.
ljuust fill out and mail the coupon
elow.

FEDERAL SCHOOLS, Inc.

1136 Federal Schools Bldg.
Minneapolis, Minnesota

Send me vour free book explaining Federal
School Art Training.

A G e e e e

ARe...... Ocoupation . .covrrveavsansrnnans :

When writing please mention Popular Mechanics
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Dndges Instltute, Ada St., Valparaiso, Ind.

= MECHANICS
& WELDERS

Avito Merharie: ang Welders are in big de-

matil, Complete courses D are i
acotylene welding, body pnd fender
bumplng, spray painting and metal dn- §

lshimg, Pay while you learn. Enroll now
it speclal low rates. Write today. |
MICHIGAN TRADE SCHOOL

3759 Woodward Awe., Detreit, Mich.

Dond posltions for (ralboed men
and women In hotel, club, restag-
ﬂfm' and ln.-ll.lituﬂxmul &m Pre-
vious experience prov LUERN e
ERSACY. uality in Four LDGIGE]
MONTHS— learn on real hotel eguipment, un=
der expert  Instructors.  National  Flacement
Bervice FREE of extra Ehnrﬁg New Day Classes
start Jan. i"'tb l‘.‘-.lhl.
LEWIS HOTEL T AIHIHII. SCHOOLS

Division l‘!ll.-!!-l Washingten, D. C.

AT HOME You can learn by our modern and
original syatem of instruction every part of the Walkh
Pepairing Trade at home as good or better than at a
shop. Yoo can earm money while leornine and ss-
pigre s well fré L'inz el L binfy 6F starl in |l|:u:|n_ mlier
completing our eourse of insiruction. Qood wateh
repairers are always in demand and enrn very good
salaries. For pariculars apply to the

Wisconsin School of Watch lhmlﬂng

534 E. Mason 51., MIL WALKEE, Wi

Improves Handwriting
In 3 Hours

Correets poor writing In few days.  Amasing
ults gunranteed. No (Ellures. Posltive peool and ecmplete out=

|.|H malled FREE. Write gulckly

OZIMENT INSTRUCTION BEUREAU, Dept. 34, 5t. Louls, Meo-

CIVIL SERVICE

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

.'vu!-.::".'nl- s invention,

ASK FOR

EPAGE'S

CASEIN GLUE

Jeewl CASEIN GLUE
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Learn
ELECTRICITY

SEND TODAY FOR DETAILS OF MY

Pay-Tuition- after
Graduation Plan!

Get training in 90 days, right here in the big Coyne
Shops — not by correspondence — but on real
electrical machinery. Mall the coupon below. If
you are short of money I'll send you all details of
| my finance plan and consider your application. 1t
accepted, you won't have to start paying tuition
back until five months from the date you start

STUDENTS BUSY AT WORK IN LARGE COYNE SHOPs  School. and ther yow'll have over a year to cor-

Tremendous Developments G \5
Ahead in Electricity! 0
H‘ERE js YOUR opportunity to cash in. Every day brings news of new developments in every /
branch of Electricity, with more opportunities, more jobs, and a greater future for the ;
trained man than ever before, I consider the fellow who is ambitious enough to want to get N \
ahead by taking my Training, worthy of my help. MAIL THE COUPON BELOW and you can T
ruvu to me that you are willing to spend just THREE MONTHS in the Gl:l]'l:m "ﬁ'nln.l.n Shﬂpc ﬁ

mtn ELECTRICITY. Thnn. I tell ou about my finance plan, which
has ena !led many to get complete n and pay tuition back llter.

Learn By Doing In 90 Days

Lack of experience or ad- S, Gouestlog: poal molors. dypae
vanced edueation bars no w%tw wiring Bouses; GET THE FACTS

one. 1 don’t care if you p to make you o master electri- Corne i mﬂﬂﬁ-hhmn to

d it t s schoolia 38
ﬂ%ﬁtaﬁna?r“ﬁ an M?EE;{?; mln'é'm mﬂ"i’éﬂ'ﬂ? e ,.mm—cuymmmn is tested

— proven beyond all dau:h-t-— on-
expect you to! It makes ‘hm Gonied Ly FIRRY IoIE ik ey
no difference]l Don't let

eonceéens. Yoo ean find out every=

i wumrElect r.l.lmeeultu r Bﬂn:n.‘h-nhteﬁ-fm 51m|1|:|-|nlll
lack of money hold you
back from getting all de-

‘.I!wuks eourse,’ says . B.Um- let me send you
tails of my amazing plan.

of Tennessce, ' Two weeks the big, free Coyne book with
MANY EARN While

i.fter Ieevlu' school I took a wirin phﬂh:plph .« « fncts , . . jobs
job,” reporta E. 0. Berndt of IllLi- snlaries . . . opportunities.
mois, *'nnd the profits from this one  Tells you how many earn expenses
job alone more than paid for the while trafining thew wo asnist
entire ﬂmr:ve * A, C. Hoehnle of oor gradustes in the field. This
'.'ﬂnhm BAYE ‘hﬁf}?—ellvﬁ? ii-c'il'l.-lr&] I'l!’ﬂ;; does ngt dh"mllltl you. So act at
pay,due e training 1 received gnee, Juost mail coupon,
LEARNING et Al el oot
from hundreds of letters of ayccess-
1f you nesd part-time work ta
pay your living expenses and will
ueyour problems we may be ableto
help you as we have thousands of
others. Then in 12 bried weeks, i |::|.
the great roaring shops of Coyn
we Lraln you as you never drea
you could be trained .. onone of the

fol Coyne Trained Men, W hat

hard dmu!. you should be able to m m ;
= Alr Conditioning

greatest outlaye of cleetrienl nppa-

ratus qunr assembled ., real dyna-

Right now [ am including my new
El.e-rt ric Refrigemtionand AirCon-
COurse gt no CXtm cost.

mos, cngines po:h:!' plants. anta, Home of ] H. Q. “m

rons ng sta-
ml: f E'H'Erj’lnﬂ [rom du-:rbclh c‘wm‘ l m’lm 15‘?2
to I’a:m POWET lighting . . [ull-

Thi n gur oot 500 §. Paulina St., Chicago, 1L

i
,,,t." - @ Dear Mr. Lewin;—Without nhlu:nuun send ma
h::&: of ﬁl‘l‘n‘ﬁ' ] }'nur Bu&free illustrated catal all facta
worth of Electrical ne Troining and etmlu of your

gized .. infull operation every Fday |

TRAINING

3 gauipmant of “l"-r-'ru tion-After-Graduation” Plan.
c s
R W%ﬁﬂﬂm e

ﬁlthmrmwm nud econtented during

COYNE :.T.i-".._‘:!.f.ﬁ.';&:ﬁ,“:.?:: s
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Arrest Him, Officer!

'LL HAVE COMPLETE FACTS ON
THE OTHER FELL(}‘Wr TONIGHT!

RATOY,
ﬂtﬁﬂﬁﬁ“ s

Follow This Man!

ECRET Service Operator No. 38 is on the job. . . . follow him
through all Lhe excitement of his chase after the counter-
feit gang, See how a crafty operator works. Tell-tale

m;e:' p:n nts in the murdered gtrl 5 room that help him solve
eat mysteryl BETTER than fiction because every word
is T UE. No obligation, Just mail me the coupon and get—

FREE -

No. 38 Made to His Chief
And the best part of it all is this—it |:|1n ur eyes to
the great opportunity for YOU as a we l pmd FJ nger Print
Expert. This is a young, fast-growing profession. The kind of
work you would like. ml:ermnt! Thrills! Travell A regular
monthly salaryv. Reward money, And remember: graduates of
this school HEAD 47% of aﬂy Identification Bureaus in the

L. 5. Quick! Mail the Coupon NOW and I'll send th
Free Confidential Reports! " = i

INSTITUTE OF APPLIED SCIENCE
1920 Sunnayside Ave,, Dept. 13-51 Chicago, Illlinois
l---.------------l-------l-----1

= Institute of Applied Science 1
g 1920 Suonyside Ave., Dept. 13-51, Chicago, Ilinois =
B Gentlemen:—Without any obligation whatsoever, send §
B me the Reports of Operator No. 38, also vour illustrated m
B Free Book on Finger Prints and vour low prices and B
B Easy Terms Offer, Literature will NOT be sent to boys §
= under 17 years of age, i

[ |
e -
] [ ]
: Adidress |
- :
L] ]
] |

----------.------I--------------
When writing please mention Popular Mechanics
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$25 to *100

t H Becomn am artdst  throug
a ome Commsercial Art, Deslining ||.-r-
Artista” Qutfit given studente, Mail pistearnd now. Nuo obligation. Siats age,

ameginely slenplhe -rp-rhnd— I:.I |l.
Ing. Tralned arliils earm Prem EM0 io over 150 a week, MNew FREE
WASHINGTON SCHOOL OF ART

bhome In your spece Lime
hl.'l.ul] ahot this proves siethiod of lsaming to drw ned glves deisis of Bdn’_ummrh.'l
Studio 121, 1115-15thSt.,N. W., Washington, D. C.

INTEKERIVE PRACTICAL TECHNICAL COURSEER. Noa-
wenrtilids asielttel, TIME AND MUONEY BAVED, Degees in
3 yea. Elerigkeal, Alechnnieal, Hiruriursl, Arcbiieciral, Chril,
Asromautieal, [Illh.'ln.'r Alsg shavier courses s Elsetricity,
Mmilis, Elevtrir Helrigerallon, Pawer Mant, Dealibng, Hofbding,
Low fulilon. Eitvensive modern squipmeml, Papi-tims sark fr

rd and room. M yr.' expetience producing sueressful men,
larated all over [T, B. apd foreign bande, holding reapomaible posd-
tiona. Approved by indusiry, endorsed by praduntes amd ede-
rators, Cafnlog free

FINLAY ENGINEERING COLLEGE

1001 Indiana Avenus Kanzas City, Mo.

T g
/ lmé.r
"-J’

Begls Today, Wreite for sy Free Bosk, " How la Berome n Oood
FPenian.”™ It contalns eperimens and tefls how others lenrned fo
write in spase time. Your name elegantly writien on g eard if you

Ficlom atamn for postags, Weits todaw. F. W. TAMBLYN,
418 RMidgs Mdg.. Kanses Cliy, Ma.

START

$1260 to $2100 YEAR

MEN—WOMEN

J———————

Experience unnecessary

Common Education Ffl:':':: 2‘:::1“
Usually Sufficient / pocnesTER, N. V.

MNew 40 hour week means
many Post Office »

CGentlemen:  Rush to me
FREE of l*Emrge, list of 1.5,

Appointments Government big pay joba.
8end FREE 32-page book de-
Mail Cnupon q_°+ urE‘ihi:lg nillnrirs_ vacations, houms,
= work. Tell me what to do to get
Today &  oneof these joba.
SURE S
7/
/
7
o R L R e e
7/
4
7/
AR~ oo e a  aa a  ae e e R
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Finish Righ School
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Ly . I
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i SN ES R

ol Course |

in 2 1o 4 Years

An Educational Institution

The American Behool was chartered o 1657 &8 an
dmﬁmdtn-tﬂum?.nﬂ prafit — snd ls

f == #x=
T T gy

i

by Home Study

In case you finished one or two years of High School and then had
to quit, here is your chance to complete your education by home study, using only
part of your spare time. Credit will be allowed you for all High School subjects on
which you have already received satisfactory grades. Or if you never had the chance
to go to High School, you can remove that handicap in a comparatively short time.

Business !

To get and hold a good position in Busi-
nesstoday youmust beable towriteclear,ac-
curate letters and reports—do figuring involv-
ing Algebra and Geometry—talk intelligently
e of Geography,

on matters uiring a knowl
History, anﬁmﬁnmim High education

gives you such training.

Industry

If you want to get ahead in Mechanical and
Engineeringlines, I;n:mmll.ml;hm.rnt-.:n'.Imast.nl.nle-;lerl:-'r:rp

knowledge of Physics and Chemistry—be able
tofh quickly and mtﬂli—km?‘w someLhing

echanical Drawing and blueprints—and be
ahle to talk and write accurately and clearly on
both your work and ordinary topics of conversa-
tion. You can learn these from our High
School Course.

College Enfrance

Unless you have a High School education,
yvou will find that almost every college will
refuse youadmission, and thatinmost States
you will not even be allowed to take teach-
er's certificate or pre-professional examina-
th}nfi!i: CT‘ Hig:é:h_mlt :.mtzs are aﬂnﬂjtitllad
certilicate or minanon o a Imate
leading Universities,Colleges, an:l.] %ﬁl chools.

Use Standard Texts
We use thestandard texts adopted by the
best resident High Schools, supplemented
by our own simplified study instructions,
whichsavethestudentconsiderable timeand
effort. On completion of the usual 15-unit
course, you will be awarded owr High School
Diploma.

Don’t Be Handicapped—Complete Your Training Now

High School training will be invaluable to you in any line you may select. Only
High School graduates are considered for the best positions in Business and Industry; and only

High School
instruction,

duates are admitted to the best Colleges or the Professions. Our modera
| instruction material, and Diploma, Easy monthly terms.

te fees cover

Mail coupon for complete information about line that interestz you
American School, Dept. H-145, Drexel Ave. at 58th St., Chicago, Il

20 Other
Courses

Over 200 noted Educators,
Engincers, and Business
Men helped prepare our
special instruction material,
which is used by many resis
dent schools and colleges,
U, 5. Navy, and Province
of Manitoba, Canada. We
offer you guality training ab
home for the best-paving
lines of Industry and Buei-
pess, aa listed in the coupon.

Naome ...

Towsi. oo

g LB

Turn

Sirect and Number_ ..

Your Spare Time Into Dolfars

American School, Dept. H-145, Drexel Ave, at 58th 5t., Chicago
Tell me how to train for micesss in line checked. No obligation.

1 High School Course in 2 to 4 Years

O Ascounting & Auditing [ Alr Conditioning [ Private Secretary

[ Architecture & Building O Civil Engineering [ Higher Acc'ting (C.P.A.)
O Automotive Engineeringl Complate Law
[ Business Managoment [1Diesel Engineering] Mechanical Inesring
O Commuercial Asronautics[] Drafting & Design 0 Radic & Television

[0 Electrical Enginsering
[l Electric Refrigeration

O Highway Engineering

O Liberal Arta [ Salesmanship

O Steam Engineering

i e e e

cpi e I e o i i

When writing to advertisers alease mention Popular Mechanics
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Statlons

engineers, opernio
ingtallation &

£5,000 a year.

Laud Speaker
Apparatus
Installathon aod servicn
work s another grow-
ing, money-making
fiold for trained Hadio
mon.

Set Servicing
Bpare tims set servizing
many NI I msn
s;.v;lll. 215 a week vx-
tri. Full time men

make ns much as §3),
$50, 875 a werk.

TELEVISION

The eoming field ol
mEny gEreal oppor-
tunities is coversd
by my Courne. Al-
ready there are Telo=
winion statbons on tha
nir—and Televialon
reteivers Are so0n Lo
be introdweed, CGot
ready now!

Some Other Jobs N.R. 1. Trains Men for

Radio Service Business of yvour awn
Spare time dio Service work
Retail Sales of Radio Sets and Equipment
Service Expert for Retail Stores
Broadcasting Station Operator
Aircraft Radio Operator
Ship Radio Operator

d Speaker Systems, Installation and Service
Auto Radio Installation and Service
Television Station rator
Commercial Radio Station Operator

Broadcasting

ADVERTISING

Employ msanagera,

nd

maintenance men for
jobs paying up to

Py

1. E. SMITH
Presidant Mational
Instituts
The gian whe hos direelad
Elher Home Hiudy 1 mining
of fmore men for the Radio
lndsisi ry Uhsy any other
man in Amerien,

You Get PRACTICAL EXPERIENCE
with RADIO EQUIPMENT
I GIVE YOU

11l Ehow you how to use my apecial Radlo

Equipment for condiueting experiments nod
building cireults used (0 such well-Rnown sets
Westinghouse, General Eleetrle,

"hilen, |, . A.-Victor, Atwater Kent

and others, You work out with your

y

\
e, learning at home easy, IDLecesiing,
F [asolnat=
L) tog, I1n=
o tensely
iraetieal
[

SECTION

If you are dissatisfied with your pres-
ent job—if you are nlruu;u!ing alon
in n rut with little or no prospect u?
pnvthing better than a skinny pay en-
velope—Clip and Mail the Coupon
NOW! Get my hbig G4-page FREE
BOOK on the opportunities in Radio.
Read how quickly you ean learn at
homnie in your spare time to be o Radio
Expert—whnt good jobs my grad-
untes have been getting—real joba
with real futures.

Real Opportunities Ahead
in Radio for Trained Men

It's hard to find a field with more
opportunities nwaiting the troined
man. Why in 1934 the Radio In-
dustry sold £235,000,000 worth of
seta and parts! Over 300,000 people
worked in the industey! It'a o gi-
gantic business, even in the

business years. And look what's

ahend! Millions of sets are going out of date
annually,
tion on which o
EACH YEAR for repairs, servieing, new
tubes, etc. L ]
employess (exclusive of artists) approximately
E23,0000,00) n . !
grent Broadeasting Stntions over &75,000,000
a yvear for Hadio time and talent, A few hun-
dred jobs that paid $30, $50, £75 n week leas
than 20 years ago have grown to thousands.
These Mgures are 50 big that they're hard (o grasp.
Yet they're all TRUE! Here's n pew Industry that
has grown to be o commercial giant! No wo
business leaders predict a brilllant future for the
great and growlog Radlo Industry.

200,000,000 mets are now in opera-
phout $60,000,000 are spent

Broadeasting Stations puy Lheir
Advertisers

Veur. Py

of the things you

own hands many
Ihis

read o our lesson DOOKS.
50-50 method of training mokes

ol leart
how S6LE
winrk, why
thoy work
and hiaw
b make Uheih

When writing to advertisers please mention Popular Mechanics
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RADIO EXPERT

MAKE $30 $50 $75 A WEEK

Get Into This Field
With a Future

There's opportunity for you in Radio. Tts
future is certnin.  Television, short wave,
police Radio, sutomobile Radio, Joud
aker systems, nviation Radio, marine
Hadio—in every branch developmenta and
improvements are taking ploce. Here is o
renl future for odditionnl thousands of
trained men who really know Hadio. Glat
the Training that opens the road to good
av and success! Hend me the Coupon
g}ﬂﬁ'—umi get full particulars on how
ensy and interesting make learning at
home. Head the letters from graduntes
who are todny earning real money in this
fascinating industry.

Learn At Home In Your Spare
Time To Be a Radio Expert

Hold your job. There is no need for vou 1o
leave home, I will train you quickly and
incxueumire!y in vour spare time. You
don't have to be n high school or college
gruduate, My Course is written in a clear,
interesting style that most anyone can
ETAED, I give you practical experience
under my 50-50 method of Troining—one
:Ill:l..'l.ll from Leason Books “.l:lll Le T4 Tl holfl from
practical experience—with equipment 1
ive you. This unique and practical method
ﬁn.a been called one of the greatest develop-
ments in home study Radio training,

Many Make 55, 510, $15 a Week
Extra in Spare Time Whille
Learning

Every neighborhood can use o good part
time serviceman, The doy you enroll

ptart eending you Extra Money Job Sheets
which guickly show you how to do Radio
Repair Jobs common in most neighbor-
bhoods. Throughout your Training I send

you information for servicing popular makes
of apts] 1 give vou plans and ideas that have
made popd spare time money—S200 (o
£1,000 o year—for hundreds of fellows. MMy
Training is famous as “the Course that pays
for itself."

Money Back If Not Satisfied

I am &0 sure that N. R. [. can trnin you at
home satisfactorily that T will ngree in writ-
ing to refund every penny of your tuition if
i‘au are not satisfied with my Lesson and
natruction Service upon rampicting your
Course. You'll get o copy of this ngreement
with my Book.

64-Page Book of Information Free

Get your copy TODAY. It's free to any am-
bitious fellow over 15 vears old. It tells you
about Hadio's spare time and full time job
opportunities; it tella you about my Course;
what others who have taken it are doing an

eArNINE. Find out what Radio OFFERS
'OU — without the slightest obligation.
MAIL THE COUPON in an envelope, or
paste it on a penny posteard NOW,

J. E. SMITH, President
NATIONAL RADIO INSTITUTE
Dept. GAP Washington, D. C.

J. E. SMITH, President

Washington, D. C,

time to beeome Radio Experts,

NAME.
ADDRESS.........

CITY...

National Radio Institute, Dept. GAP

Denr Mr. Smith: Withqut oblignting me, send your boaok which
oints out the spare time and full time job opportinities in
tadio and your 50-50 method of training men ot Lo

(Pleass write plainly)

Gets Job While
Training
YiRafore Hnlshing
your Conrsd 1  wWwhas
Radio Expert for the
Inrgest sporting goodds
wtore in Maorth Carn=
lna. Hinee enrolling
1 havemade about S5, 500,
to thank N. H ¥
601 W, 18th B,

I want
J. F. HUUFF,
Austin, Texas

$40to 5100 Mo, in Sparc Time

“T am eorvicing
broadeast, auto
tadios and elee=
trical appllanees
in spare time. 1

have run Ifrom
40 a=z high 5=
100 = month

Ay il.1.|-!|-|- wiolk
spunls anid often excesds my rogu-
::|lr-|=-.1:.n-~,- #_JOHXN J. REIDER,
BaG Tayton Ave., St. Paul, Min-
nesotn

Own Business Pays 5300 a
Month
“ T now Have my own
Fadio husiness which
shows three hundred
dollars & month pront
thanks again to
N B I"—FHANK
REESE, 222 2 A0th B
at.. Philadelphin,
fenna.

Does Police Radio Wark

w1 g now doing the work on the
Rl cars of the Police Doepart=
ment of West Beneen township.

This & not a Ml
"2

time joh, but AvVers
miged wbout 82500 o

vt im spHare

~YT 17 1@ &+ i1 I B 1 . . o S S O -J
When writing to advertigsers please mention Popular Mechanics
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"Tll provein only
{days Ican make

YOU a NF.

Na ather
{ Physical
Instructar
has gver
DARED
maks such
nn offer

By CHARLES ATLAS

Holder of the Title:
“The Warld's Mast Per-
fectly Developed Man'®

TOIT don't have
to take my worid

oor  that of
hundreds of my pu-
Is whi have adidecd

nahes 0o thelr ehests Iiceps,
pecks, thighs, and ealves, Prove
for yourself in Just oone week that you
can, oo, actuslly become o husky,
henlthy, NEW MAN]|

My Dynowmi=Tmsdon system does
It. That's bhow 1 bullt mysell from o
7=-pound wenkling o “The Workd's
Most Perfectly Developed Man. Lt
me prove that you ean get n blg bal-
anced musenlir development (oY the
BAM# LAY WAY,

Gamble a Stamp — Mail
Coupon for FREE Book!

Dynamic- Tenslon I8 a natural methe
ol of u-:-vnIuFLnl ¥ou, Ingide and out
—without using any pills, unnatural dieting,
or tricky welghts or pulleys, that may strain
¥our heart or other vital organs, It goes after
suoh allments a8 constipation, pimples, skin
blotches, and other econditions tﬁu koep
you from really enjoying life,

Gamble a stamp today. Mall eoupon for
& free copy of My new !rlmtntedwbm:lc.
“Everlasting Health and Strength.” 1t shows

THIS STERLING

you, from aetual photos, how I have de- SILVER CUP
velopad my puplls to the same perfectly BEING
balanced proportions of my own physique, GIVEN AWAY
Jot your name snd address down on the i walsable cup
T akaigl 1

i
Inelien hlgh on u blagk
mnhoginy biss.

I will award § io
my pupll whe makes
the et iniprowve-
ment im his develog-
ment withim the mazi
three o ha

muP-o n. Send It to me ?crunlmllr. CHARLES
ATLAS, Dept. 8-A, 115 East 23rd Street,
New York, X. Y.

LR NN & N F
CHARLES ATLAS, Dept. B-A,
115 East 23rd Street, New Yark, N. Y.

I want the proof that your system of

E,;.Tt?:m‘ﬁg;“b;; :ﬂh Ill:m e n ; EJ;' ]:I“n of me—give me a
¥, ¥, muscle development. Bend me your

Iree book, *“*Everlasting Health and S‘IHDI'I!“I-." .

TAIB. . ooy b ss s b e e e a e eenea e r T

(Please print or write plainly)
Address. .......... T e ) o e FRUEA L A A A
I o S S S S e 1 R RCRCA R A

D 1936 C.A. Ltd.

When writing please mention Popular Mechanics
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BE AN ARTIST

WE QAN TEA

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

Write today for Art Year Book
SCHEDI*APDIED ART

Dept, 116,10 E, Huron 5t., Chicago, I,

New Way to Improve YOUR
A command of effective E“GI‘ISH

English gives vou added
ulm!mu.genpnn El:ettr:r 0=

prartoe £ limh

will ever renlisa. Y ou can Impross poe Boa] Ljan you

erwin ﬂﬁd!;_l 1605 a= E’P ing tion.

{ you are ove ¥ mi &8 ln grammar,

anctiation, o tion, fraa * H owr

[innier Giood E:Th"‘ﬁ.' 15 lil=htlt.i 5D y'r Iﬁlﬂhn'u'lll'ln
reas

It s frea. A
lﬂgl. z"
' s M. ¥

Building
Prepare yourself guickly for
lu@u}"s lgmest opportuniyy—
NEON or “gaseous tuf:lt"
lizhting—most widely used
medium of Hehted displays.
the future's greatest spurce of

[linmination. Splendid future

for men In each locallty who start now while it i5 st new,
F R E Bord your name for free bookle! desoribing NEON'S appor-
tumitica
Frerkion

nnd compleio dets on the proetieal C L. hame
COMMERCIALITE LABORATORILS,

Pnlllm.
ou Dan
revelntion te you, Send for it now.

- IHEI“IH CODY SCHOOL oF

il
Low sarollient fee will amaze you, WRITE T'U;M- 1
DEPT. 47, DOMAMA, NEBR.

You Can Regain Perfect Speech, if you

TAMMER

Bond todny for beautifully illustrated book antitled “*DONT
STAMMER,” which describes the Bogue Unit Method for the
asinnititio correction of stammering and stottering.  Mothod sue-
onaslully weed at Dogoe Institute for 35 years—ainos 1001, En-
dorsed by physicians. Full informntion eoncerning eorrection of
stammering sent _free. No obligetion. Ben jamin M. Bogue,
Dept. 162, Circle Tower, Indinnapolis, Indiana.

LEARN CODE

Easily and Quickly at Home

To get Lhe mast il 6l i B, W, Radie, you
1 mitet kenow souda, Thousnds nree | bie esslesl,

- gpnibr kewl, sl way o learn couls bs with (ha
vl Maater Tedrples Code Tonelier. Master Tinls-
‘.! plox repords your ven sending 1s visihils dole

pral doshes on onppar Lapee—ibon BEMDE

BACK your key work, We larnish complate

waurse, fend  you  Instraemest, give cersonal

serviee wilh n MONEY BACH GUARAN

e & bvw mmienthl prrymmend basis.

FREE catalog "1"2." Mo obligation,

76 Cortlandt St. NEW YORK, N. Y.

Make money taking pletures. Photographs
in big demand. Commercial Photography
also pays big money. Learn quickly at home
in spare time. No previous experience nec-
c=sary, Write .'?" Lur h}.:h new | -
111 i erm FPhologra s
Opportunilies in Mo o M

=

TELEPLEX CO.

[earn!
at Hom®

Amarican School of
1381, 3801 Michigan Ave.,
i3 FEMALE d epring, summer, fall,
WI'IYNDT lI-:“lﬂil::l\mrl. mhutturﬂlm — |n=

g IJ Ellul l:IJ'II"Ln b Ein?r!i.- Kl poe EI:II'I.ITBHIUI:.H.
Baime wisrd 1 anah. ou W i my Ins
IIII'TII”;':'II. I|:|nl|:'t'\ullul pries List. |"l"-u!'l1:.“’E-l.l'|.|ﬂ:!II &-n; lim
{mot stamps) for [Hustrated Prospecton, terma. befors sends
img huitrefies, Fa l_-l'r: oF In Insscls, Depl. &,

{ WWillage Carrier [ IPDETMASTER

L YP. ). Laborer { Y Seminstreas

( 1R, F. D, Carrier { YAhuditor

{ 1Rpecial Agent { ¥stenogrmpher

{ JCustoms Inepector { 117 5. Horder Patrol

£ JCity Mail Carrier { ) Telephone Gpr.,

{ 1P 0, Clerk { 1Waichman

{ ;Mntmn { IMeat Inapocior

{ JEpecial Investigator( }Beerst Bervine Opr

{ }T!-Tli!l- File Clerk

OZIMENT INSTRUCTION BEUREAU

Dept. 111 St. Louls, Me,
] “"How ton Guali fp

Gowarnment Poalions ® marked TXr " Baiarie

locaticns, opportanities, =i, ALL FREE.
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Lechn To

MANY R.T.l. TRAINED MEN

&f/m535w 575105&5

Mm (OU AT HomE

FOR FULL TIME OR SPARE TIME —

Good Py RADIO JOBS

Over 5300 A Month

'T knew absolutely mothing
ahout il -nn.m
1r.|l-h 'II-T-T

Lul. foath

r R0, ml] gm0l

rETI"InIuinl..lndllm

Eﬂ.hd AT =S ﬁ;]nl' l.:i:‘b;uhn:

r

et EYRENT

TI{CI-\ PEON, P. 0. Box 370,
Corman, Teiss,

-

i

o

Pays 5500 First Ten
Months

Tn the fen moni b elnes T en=
fulled] foF your trelntieg [ ve
made over J5000 dolng spars
o work. Today s avers
F20 & work friin this
HH.IN."' ot gy first b after
finkshinag ¥ faiarth besson "=
DELMAR GROTE, Route §,
e, Chhilar.

T

“SHOP TRAINING
FOR THE HOME”

R-T-1"SFamous AdvisoryBoard of Nationa Hy
Known Radio Engineers and Executives

Why stick on a small-pay, no future job? Find
out what Radio offers YOU. Clip the coupon
NOW. Get my big FREE book on Radio and its
opportunities. Read how quickly you can learn
at home in your spare time to be a Radio Expert.

Radio Is Full of Real Opportunities
For Trained Men

My book has shown hundreds of fellows how to
make more money and win success. It tells you
about the famous Advisory Board of top-notch
Radio engineers who take time from their jobs
with big Radio Companies to direct and supervise
your R-T-1 Training . . . about the 45 leading
Radio Manufacturers who endorse my training
and recommend it to you . . . about hundreds of
students and graduates who have doubled and
tripled their earnings as a result of R-T-I Training
- - . about the wonderful future ahead for trained
men in Radio.

Many Make $5 to 520 a Week
In Spare Time . . . While Learning

That's what many of my students do soon after enrolling.
Hold your job. Give me only part of your spare time.
When you enroll for R-T.I Training, I'll send you clear,
simple instructions for cashing in on part of your spare time
by doing neighborhood service jobs. L. M. Christensen,
Deweyville, Utah, wrote: “Have already made $250 doing
spare l‘lml.‘.' Radio work, Did my first job two weels after

ing.

Directed and Supervised
By Real Radio Engineers
H. C. Tittla
Chibed Engineer Chief Radin Englaeer,
Closgh-Hrongle Co ﬂ.-n..l-:-al 'ilou_Iv:lId. Uil
ELE & Lies ranow),
Chiel Englaosr
Btandard Tramformer g, E. M. Bsckbum
Cotn. H...l;;- lﬁﬁ?m O
P N Lls -
E‘:!:*m Mira, of Radlo Ap-
Zenith Hadle Corp paratus,

17A

My 7 w}rfkg;}
LVDORS[D oy
AL OMHINOLD

0 you by more
Yhan ) feadiy

‘Wf?ﬁcfﬁrer.r

“RADIO

Money-Back Agreement
Protects You

Radio service work is just the starting
oint in R-T-I Training. I give you
IVE Advanced Courses, without a

penny extra cost, that takes you up

through the very latest developments in

Radio and into the new and larger field

of Electronics—Television, Sound Pie-

tures, Photo Cells and Public Address

Syatems, I give vou Radio uipment

for conducting experiments and making

tests that make R-T-I Training practi-
cal “Shop Training'* for the home.

Mail Coupon NOW

INVESTIGATE! Learn why 45 big
Radio manufacturers endorse and rec-
ommend R-T-1 Training . . . how the
famous R-T-1 Advisory Board works for
you and with you . . . what my Em-
ployment Department doca to help you
get into your favorite branch of Radio
after graduation . . . about my Money-
Back Agreement and the many other
outstanding R-T-1 features. Clip and
muail the Coupon NOW,
RAY D. SMITH, President

RADIO & TELEVISION INSTITUTE, Chicage

FOR FREE BOOK

RAY D. SMITH, President

R adio & Television Instmute (R-T-I)
2130 Lawrence Ave., Dept. 11
Chicago, IL

Dear Mr. Smith: Without obligating me,
send FREE BOOK about sparce-time and
fili-time Radlo opportunities and how I can
traln for them at home.

My

ClYFeevsnbsssinsss N - 117 - ISR
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~ Diesel—The Newest,
Diesel engines—hecause of their high efficiency, de-
pendability, and economy of operation—are fast replac-
ing steam and gasoline c:&ines in power plants, motor trucks and
busses, locomotives and ships, aircraft, tractors, dredges,
drills, pumps, l{tt.—ﬂpﬂ% up an increasing number of well-
paid for Diesel-trai men. The field of Diesel Enpinesr-
ing is on the u de and continually expanding. It will pro-
vide steady employment and advancement for those properly
trained in this new industry—as long as they need to work.
You get complete information on all the latest Diesel de-
velopments—iwo- and four-siroke cycles; Jow- and high-speed
and heavy-duty types: Diessl-electric generating systema, ete.
—in our course, Includes all text material—with special dia-
grams for quick understanding of this new power,

ng_te

POPULAR MECHARNICS ADVERTISING SECTION

Engineer

Is Your Job Safe

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

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

ing Power

ow ia your chance to get into a big new industry and grow up with
it to nn important marl.:un Today there is practically no competi-
tion in the Diesel ficld, but the increasing use of Desel engines will
result in keen competition for jobs in the pear future. By starting
yvour tralnlng now, vou can keep ahend of such competition.

What This New Field Offers Yoo

Get our Free Diesel Booklet and learn all about this newest,
fustest-growing line—its spportunities and requirements, Find out
what the Diesel ficld offers vou—how rapidly the Diesel industry
has developed during the last theee vears—the lurge number of
Diesel engines and accessories beingmanufaetured today—how quickly
youi can obtain a complete understanding of Dicsel engine principles
and operation by bome gtudl during your spare Lime—without inter-
fering with your regular work.

Asking for information involves no gbligation —but it may mark
the turning point in your life. Write TODAY for full information.

American School, Dept. D-145, Drexel Avenue at 58th Street, Chicago, Hlinois

Turn Your Spare Time

into Dollars

The MACHINISTS’ Home-Study

Course helps men get ahead

A man ean go just so far in machine shop work with only his
everyv-dny experience to nid him. The men who get shend
are those who equip themeelves with knowledge—who prepare
to take ndvantage of the brenks. Many have done so with
these practical books; you can too,

AMERICAN MACHINISTS’ LIBRARY
6 volumes=2000 pages=—2, 500 illustrations

(A combined home-study course and reference library)

This lirary of machine shop practice was wrltten for practlesl men.
It gives vou the best methods for every kind of machine shop work,
It explains machine tools and thelr operntion, tool work, gears nnd
grindine, jles and Oxtures, antomatie serew machines, thelr tooks,
unches, dies, ete, Plalnly written—eompletely Hlustrated—ihe host
nd of belp to the machine-shop man who wints to advance hlmaelf,

No money down—
only 7e¢
a day

| McGRAW-HILL BODK CO., Inc., 330 W. 42nd Si, NEW YORK |

Bend ma lor 10 days’ free exssdnntlon the AMERICAN MACHINISTS LI-
BIRARY, I ssilslscioey | will sond $1.50 in 10 daye and £33 monthly until ihe
I wimealn) jarboe ol GIT.00 s pakl, 10 ik wambed, [ will roturn the bouks jestpald. l

t Addresa, . lI
I Eaty wnd Slade . I
I Fragitjam - 'I
! . .

i oo ot o e o i L eyt ~oo POL 13

ELENReRCAL

A BROAD, basic, intensive course complete In one schoal
vear, Includes fundamentals of Refrireration, Alr-con-
ditioning, Electronies. Approved by educators, endorsed
by Industry, 44th year, Catalog.

BLISS ELECTRICAL SCHOOL

131 TAKOMA AVE., WASHINGTON, D. C.

PARKS AIR COLLEGE

— PARKS AIRPORT EAST ST.LOUIS, ILL

Offers you college education majoring in aviation
Three 2Z-year courses leading to B8, Degrees In Aeronputical
Engin mg, Aviation Administretion, Aviation Mechanles. 100
aore alrport. 14 bulldings, 25 In faculty. 6,000,000 miles Alght
training. 14562 planes, 442 motors repalred and rebullt In shops,
Graduates with all leading aviation companles. Dormitories,
cafeterin on Fileld., Spring term March 30, Catalog. Write

9th YEAR panxs AiRPont, EAST s7. LOUIS, ILL,
MAILFOR FREE INFORMATION

B E nFonn 1117 l!edt‘wd Ave,. DI:'DL PM-.JI-

Brooklyn, New York City, N. Y.

O Auto Mechanle [ Talking Pictures
1 Aviation Mechanic 1 Welding

[ Aeronautical Engineering

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

O Architectural-Mechanical Drafting
[0 Armature Winding

O Diezel Engines

--------------------------------
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LEARN Practical

DPRAFTING

at home From an ENGINEER/

=

[

- el T LNy

Better jobs being filled daily, and more #sre expected soon in
auto work, electricity, machinery, aviation, and certain build-
ing lines for those who fearn drafting now! It's the wav {or
o quick start to a better paying, more interesting position.
Send af once for Engineer Dobe's FREE Book,

FJ'EARE NEJ o B s
As industry revives, who is always
needed first of all? The DRAFTS-
MAN who draws the plans. AFTER
that the steel mills, lumber mills,
brickyards and others start get-
ting busy. Recovery in business

and most industries now seems
well on the way.

EG:-I-@N hE‘EdRm?:::lg Gkn}remn']lf_nt eﬁgrts tthelp are

4 making things hum. In some
:.T:-‘:-,rl::'::ﬁ:m{ factory towns a shortage of drafts-
oged 16 to15 to past 50. Men appears at times, Many
Established since 1000. trained draftsmen will be needed
on better jobs —at better pay and shorter hours.

Who'll get those good jobs? Of course, the men

citer PAY !

Win PROMOTION-DRAFTING

If you're a mechanic, a knowled ge of draftsmanship may
make you a foreman or superintendent in short order.
Get out of overalls and draw the pay of a boss. If you
are a boss, learn draftsmanship, a foundation stone of
many a line of business.

In every walk of life, practical training in draftsman-
ship will prove valuable, Even if you never accept a job
6s a draftsman, will you not be money ahead by taking
Engineer Dobe's course?

You'll be amazed at the sEeeq with which you can
learn in your spare time by Engineer Dobe's ctical
Method, Send coupon TODAY for free book entitled
"Success in Draftsmanship'.

who have prepared —so, prepare now!

Drafting Leads Most Industries

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

Here Is Your Opportunity!

Yes, here is an opportunity that’s open to those who
know how to grasp it:— At a few dollars a month,

All Working Tools Furnished

Here's a valuable sel Complete Outfit,
of tools=—gent al once gize 20x25in.,
{also adrawing table) furnished
=gll without extra fo yous
charge the day =

pou en

These TOOLS and 0t
EQUIPMENT

students get complete training in drafting by mail
in surprisingly few months —Engineer Dobe teaches
his students wuntil thoroughly trained and until
holding a good paying job. Trained Draftsmen enjoy
good salaries. If you don't get a satisfactory job:—all

Given When You Start,

your money back. That's Engineer Dobe’s guarantee, i ENGINEER DOBE, Div. 33.T1, Libertyville, Hll. H
Send me your free book "Successful Draftsmanship”, §
No Ex eri ence Req U i red = Please explaénali'_luw you assist your graduates to good =
]HJS-II'.I-DI‘IS as draftamen.
With Engineer 's method no previous experience is nec- = L
essary. High School education not needed. Everythingmade g Nawe __________ H
plain. Practical work from the start until you're in position. H =
Time is money. I,cmdra.fﬁrl?inyuurnpm time. It"shigh B Address. . eeeeeececeeasemcmeesnmeressmmemeneesmenn [
time now to prepare. Don't wait another day. Send coupon g -
for Dobe's free book. R F
ENGINEER DOBE .frivici. '
Libertyville, ll. § State.. . .. Age oo 1

When writing to advertisers please mention Popular Mechanics
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WINNER OF
MORE (TREHGTH

RECORDS

ViHE HMAW

fHAM AHT LY

WINNER OF
MANY CONTEITS
FOR pMYysiCaL
PERFECTION

What | Can Do
For You By What

| Have Done for

Mysell...and forThe
Many Hundreds
| Have Trainedl

ET'S cut out the bunk and get down ro facts, You don't
want & log of idle talk. Yoo wanrt real musclesand thac's
just what you are going to _get, Don't let anyone tell yon
that you can get them just ning the air with your arms.
You must have resistance...graduated resistance that in-
creases with rourfph:hw to overcome it. That' ;ll_.'lil' what I
have developed afrer years of scientific research. The Jowert
!:ateuteﬂ graduated weights start just where yowr start and
ncrease in resistance along with your increase in muscular
ability. They are includ with your course!

»|f You Do Not Add. .,
INCHES TO 2IHCHES TO
YOUR CHEST YOUR #&EPS

it costs yomu molbingl™—GEORGE F. JO
B I am so sure of what my course will do that I make this
unconditional agreement, with you, No other physical
instructor has ever e such an astounding offer!
TRY ONE OF MY TEST COURSES ... ONLY 25c.
B Ench one 8 o special conrae in ftzelf. I give yon my famons sscret

methnds of development, illostrated and elear)
explained. Yoo ean develop pny art or all o ==
r hu-diyu!l*urhiglrm.l,,try" hldnﬁ.ﬂ'u aMighty =
rm". I "hﬁlul a 1

your chest is weak.., wpvES o STEEL
Mizhty Chest”. Mall your Drdg-ynnw while the | WUSCLISME
offer holds, Only#5e, each, Or all 6 for oaly 1000

¢t mr... FREE BOOK

GET MV .ne

Including Thrilling Life Story of Geo.F. Joweit

B This book gives Eﬁn ﬂomiﬂnp adventures

ma3a World's Champion... photographs of the

greateat gtrong men of the world mwin: thair

wonderful development, and telling how each l
ned by the welght resistance methed. Each

one had mo more to start with than you havel

I - - O S B T N B e e S .

JOWETT INSTITUTE OF PHYSICAL CULTURE

I:-;-tj 4Ad, ;1:1 P-unl-rir T}t.. ltnnmlhll.
Ceorge F, L3 B ret prepaid,
the courses ehecked below for which 1 am enclosing

[] Moulding & Mighty Arm, 25¢ ﬁ Moulding a Mighty Chest, fe

Moulding & Mighty Back, Z5e Moulding Mighty Legn, 25
Moualding & Mighty Grin, %6 EtrongMan Stonts Mades Easy26s
[] Al & Books for $1.00.

Name
Address

Age

POPULAR MECHANICS ADVERTISING SECTION

A

LEARN AT HOME

Are you adult, alert, ambitious,willing to study?
Investipate LAW | We guide you step by step—
furnish all texts, including 14-volume Law Libra-
ry. Training prepared by leading law professors
and given by members of bar, Degree of LL. B.
conferred. Low cost, easy termg. Send NOW
for Free,64-page* Law TrainingforLeadership.”

LaSalle Exlensiom University, Depl 164-L, Chicago

RADIO ENGINEERING

RCA Institutes offers an intensive course of high standard
embracing oll pheses of Hadio, Practiesl training with modern
equipment nt New York and Chicago schools, Also
gpecialized courses and Home Study Courses under
“No obligntion™ plan.  [Mestrated Catalog om request

RCA INSTITUTES, Inec. /2%

75 Varick Street, New York, N. Y.
1154 Merchandise Mart, Chicago
Recognized Standard in Radie Instruction Since 1509

Learn Profitable Profession

-
A

Halarios of Mefi afd Womnmen i the fapcinating pro-
fearion of Bwedish Massage rim as |1.Eh_ru SR
170 per waek b many pred er Lo open their own ol -

man from Lectors, hisnpiials, sanl-

private patients poma o those
¥ thr y oar irakning. Hadnc=

" oh rew T peciale

{otn. Anatsmy charts mn e s
girmn wilh oor corrss . Write Dof ditalks

4 Mational Colege of Massage &
s Physio = Therapy, 20 M. Ashland

¥ . Avenue, Dept. 164, Chicago, IH.

fices, Largnir
B tnriums; ciols e
wi

$1260 to $2100 YEAR

MEN—WOMEN """

New 40 hour week means Franklin Institule
many Postal Positions / Dept. E184

Common Education /f ROCHESTER, N. ¥.

Hicient
U S ,-"" Gentlemen: Rush to me,
Mail Coupon - FREE of charge, list of
) U. 8 Government big pay
Today— R jobs. Bend me FREE 32-page
R book describing ealaries, vacations,
SURE ﬂ'b hours, work, and full particulars on

- how to get one of thess jobs.
i
rd
;/ A e o R R R S T
f

rd LT A Al M P e L P T T o s s



POPULAR MECHANICS ADVERTISING SECTION

LW D|E$E'_s

ot AMERICA’S

21A

ORIGINAL and FOREMOST
DIESEL SCHOOLS

* x

* X

* x*

WORLD'’S FINESTand MOST COMPLETE
DIESEL ENGINE EQUIPMENT

HEMPHILL OSITIONS in the mechanical, operating, producing, selling and
DIESEL executive branches of the DIESEL Industry must be ﬁf led by trained
men. And actual work on DIESEL Engines is most vital to thorough
DIESEL training!

SCHOOLS
. HEMPHILL DIESEL SCHOOLS provide the world’s finest and most complete DIESEL
I Engine and Testing Equipment. Students work on many makes of DIESELS including

= ‘ latest, high-speed typfu.bljzw
- - | equipment is constantly being
el Jioi o i —SEND FOR FREE COPY OF
«o sy amazing developments in the "DJESEL NEWS" by the HEMPHILL DIESEL
311‘1!!21; York Sihvar‘lr:l DIESEL Industry. SCHOOLS, c-i;mnin‘j‘hu:t facts
T:;E.cﬂy, YoU need the thorou gl:me:a of .nd-.:]'ﬁ:; :u;i mﬁ .i::lz
ew York HEMPHILL T raining to achieve Wies of the DIESEL Induﬂﬂr‘

Chicase Schools
2014 Larrabee Street

Les Anacles Schools
2120 San Fernando Rd.

SUCCESS in DIESELS. Decide
TODAY to enroll at your near-
est HEMPHILL Schoolsor learn
DIESELS at home with our
proven Combination Home-

Study Course which includes .

later shop work. More success-
ful DIESEL graduates than all

other schools. The Coupon will
bring you all the facts!

CAUTIOHN: We operate Schools
only at the locations shown here and
are in no way connected with any other
schools.

DIESELS are affecting the eco-
nomic life of every man, woman
and child in our country. ..
DIESELS mean cheaper Power,
cheaper Transportation for
eople and commodities.
%helher you are interested in a
DIESEL career or not, be sure
to ask us for "DIESEL NEWS”
and keep in touch with this vi-
tally important, world-wide
DIESEL dtveln&mtm Fill in
and mail Coupon below for your
copy. Mo obligation |

MAIL COUPON TODAY

Hemphill Diesel Schools, Dept. PM (use nearest address shown

abovel: I would like to have, without any obligation, full in-
formation about your Diesel training courses and a copy of
i Also "Diesel News."
i u--. S:haal: at
Grmwilll Name
Seattle Schools e Dmit S:houll ?ﬂnnnuv" Street Address
501 Westlake North 2341 W. Lafayette Blvd.
Ciity. State

WORLD'S MOST THOROUGH DIESEL TRAINING

When writing to advertisers please mention Popular Mechanics
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HE world of invention moves on. The

Patent Office clerk who resigned his job
back in 1833, because he said there was noth-
ing left to invent, now stands out as one of
the funniest men in American History.
Think of everything that’s happened in the
last 100 years! Did you see notice in the
papers that an obscure worker, Hans Wach,
has invented a simple device to utilize ex-
haust steam on steam boats? Already, the
report states, the steam ship lines have saved
more than $15,000,000 in fuel bills with his
invention. Almost in the same breath the
Dept. of Commerce announced that it will soon test
out a new, non-crashable aeroplane, which the
average man can learn to fly in a day, which will
travel at 110 miles an hour and sell at the price
of a cheap automobile. An unknown Seattle man
has invented a robot to go 5,000 feet under the
sea and recover millions and millions of dollars
worth of gold lying at the bottom of the ocean
since the days of the early Spaniards.

Who Are Inventors?

You'd be amazed at the men we con-
tact in the course of a busy year.
Most of them do not consider them-
selves inventors at all. During their

work or leisure they get an idea ﬁ
They work it out on puper i i
They get in touch with us about —r
Proteetion. Did you know whi |
that a dentist invented the 0
stock ticker, n school
teancher the telephone, a
farmer the typewriter, an
artist the telegraph? Did
vou know that the erinkly
hair pin—sold by millions
now—aeame about because n husband saw
his wife twisting the old-Tashioned straight
hair pin to make it stay in place? Poor

Can You Answer
These Questions?

Ask yourself these questions: How do
the Patent Laws protect me?
easy steps ean [ take, without cost, to
put myself in position to support my
belief that [ am the first man to
think of my invention? Isn
Patent worth the cost?

need a8 model? Should I

ness-like way to secure
financial help?
apply for n Patent, how
shall T reach people who
ean market my invention? Can I protect
and sell an improvement on some inven-
tion that has already been patented?

POPULAR MECHANICS ADVERTISING SECTION

A frank man to
PATENTS-INVENTIONS

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

Many Little ldeas Have Big
Commercial Possibilities

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

Our Business Is To Help
You. Write Us Today

For mora than thirty-six vears, this frm
has been helping men with an inventive
turn of mind. We mnintain a large staff
of trained, experienced specinlista—Reg-
istered Patent Attorneys, Drafis-
men, and Searchers to help our
clients secure all the protection to
which they are entitled. Fees nre

What

Do I

try to sell my invention reasonable. Deferred  payments  fre-
bafare 1 have it Patented? quently arranged. Questions promptly
Is there any =afe, busi- answered. Write us frankly with ahso-

lute assuranee that what you say will
be treated with strictest secrecy. Bur
FIRST, send for the FREE BOOKS
shown on the opposite page. They are
filledl with [lacts, pictures amd suEEes-
tione,  They tell wou things about
Patenfs, Inventions and Selling Inven-
tions that we have learned in our lons

If I do

men who have no thought of inven-
tion now will be financlally well-
fixed in a few wyears because of a
happy thought that the world could
use o advantage.

RUSH C

These are but a few of the gquestions
which usually confront the average man.
You need the answers! YOU CAN
HAVE THEM, without cost, trouble,
or delay.

Copyright 1035, Vietor J. Evans & Co.

OUPON TO WASHINGTON. D.C. TODAY

experience. They may save you time,
expense, EVEN LATER DISAPPOINT-
MENT. Simply fill in the coupon. No
charge, no oblipation. Write us
TODAY.

When writing te advertisers please mention Popular Mechanics
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- SELLING INVENTIONS
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hig,

115 Mechanical Move-
ments Like These

Besides many other features
and focets there are 115 dif-

ments and principles in the
A== page
Maybe there is just the idea
you need to solve some mes
chanical problem,
coupon or write us @ card or
letier,

FREE
BOOKS
with

68 PAGES

mechanical move=

bhelow.

ook

Use the

EVANS &

RECGISTERED PATENT ATTORNEYS,
MAIN OFFICE, T00-A, VICTOR BUILDING,
W \HIII'\{-[U\ ID. O

rher Offices: 1640-N Conway Bildg. . CHICAGD
Woolworth Bldg,, NEW YORK; 514-N Empire Bldg.,
BURGH; 1010-N Hobart Bldg., SAN FRANCISCO;
Security Bidg., LOS ANGELES.

el me FREE © l||| = af your books ' Pa
“When and How o =el]l pn Inventlon.
stuppdled by any of branch ofleos Hstod ko v

1007
PIT I S-
T36-N

tent Protection®™ |r:|1
1L Hume book

N ami
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LEARN THE BEST PAY TRADES

Demand for
Auto-Diesel
Experts Increases

TRAIN AT NATIGHAL SCHDOLS

Diesel operation and repairing ealls for trained men. Everywhere
roll henr Diesels disoussed uml :.ruu can see the application of Diesels
n trucks, tractors, trolns, busses, alrplanes, power shovels,

ete.  To qualify for & good lllb ¥ou must first become trained, In

the Natlonal Schools In Los Angeles you receive the most practical
training under the guldance of expert instructors who teach you by
proven methods.

Learn in Los Angeles

Not only do we Instruet you In all branches of Dilesel tralning hut
also give you complete Auto Training, gualifying you for .Illilﬂ in
o, serviee stations, faetory branches and transportation
ppartments. Here in Los Angeles you recelve instruction in one

of the most modern trade sohiools.

AUT

Opportunities for Good Jobs

National's method of training you Is most comprehensive. Yol
rocoive two complete courses [or the price of one—Autos and
Dicsels, We offer full training in Auto Repalr which s essentinl
to all Diesel operators, Upon gradustion you have s complete
understanding of, and experience in, the operation of gas, gasoline,
butane and Diesel englnes and farm power tools.

A Fortune in Brand New Equipment

There s absolutely no dummy equipment at National. Tens of
thousands of dollars have been recently invested in brand new
equipment on whieh you will astuslly work during your tralning
EN-. riodl. We have juat eompleted enlargement of our 1Mesel Sehool,

ipling ita capacity. Fquipment includes Diesel and gas engines
nlml,:n;tu:nllqﬂl dedlgn, testing equipment, late model autos, maching
too o

Oldest, Largest Trade School in West

Establlshed 1905, More than 30,000 sue-

cossful gradustes. National Sechoola s o 1'_nl:ll|“¥' ';
million=-tollar Institution, oecupying o mag- ese Go
nificent bullding in Los Angeles, Jobs

Earn Roomand Board While Learning
The majority ef Naibomunl stisdenis enrn room apd board
wliile Iru.rnl-:'m. Wiih limiied finsnees you ram enrell.
W assisl slisdenia bo ohiain pari-timo pba. Conch 52 1
[nre allowad to L. A

Mail Coupon for Free Book

Thia ook gives full infrrmation regarding the combined
Auio and Desel Courses, Prolusely lllustrted,

[ o s v ——— T —— — ———— —

:NATIONAL auromorve SCHOOLS

| Dept. PMA-1, 400050, Figueroa 5t., Los Angeles

[hesel Meekhnnie: Fasl
Lneeibon Exgort: [js-
el Bervies Mua; DHesel
' periile Hhonterr Ants
Alaehinic; Aute Elee=
trinian; Hattery Ki-
peric Carburstor Ex-
purl, nfa.

——

#} #‘H‘“ :
e

'
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Here's A Business You Can

START AT HOME

Manufacture and Distribute
Amazing New Kind of

POTATO CHIP

I want & man or woman in eversy town to
manufacture and disteibiate Dationally-
known Vita-Beald Potato Chlps. Stores sell
them !:!rj:. ou year after ¥ ear because they 're
amazingly different, greaseless, minernl-
ized, tastlier. Operate at home—Set up my
machine in your kitehen, spane room, ete,

and start money rolling in Orst day. Muoke
up to 3005 profit. No experienos needed,

Up to 523.50 a Day Possible

Thi- ineome possllle frin just ONE maching you can
rute in part thioe . Fyerything supplied, imeliding
i In-"-lr"llrd plans. Wea belp inance yim, pml nmazingdy

enall investment builds lifeiime, profifable baslbses.
Write tnd.nr for FHEE DETAILS abaomt " Hisgmss
Fuetory™ opportunity bn ysier Loy No ohllgniion.,

G. H. HARDT, Desk 51,

FOOD DISPLAY MACHINE CORP.

A28 W, Huron Bi., Chlongs

-STATE COLLEGE

B. 8. Degree in 2 yeara, World famous for
technieal 2-year courses in Clvil, Eleotrical,
Mechanlenl, Chemical, Radlo, Aeronau-
tical Engineering; Business Administration
and Aecounting. Equlvalent In technlonl
hours to 4=-year eourse. Those who lack
high school may make ll‘[.b work., Low tuition. Low living costs.
Loeated in pleturesque hill and lake region. Studenta from every

state and many foreign countries. 53rd year. Enter Jan,, March,
June and Sept. Write for catalog.
416 COLLEGE AVE,, ANGOLA, IND.

25,000 BARGAINS CATALOG

v Bar Cntalog of new Books
blishers J.[I:l:l- 000 titles— Fietion, Juvenile, His-
ientifle, ete. Hlostrated, Indesed, lfau:lh,urhmlu.

eges, librariens, and thousands of individuals, Write
today for this new 1936 catalog, “Bargalns in Books."

THE BOOK SUPPLY COMPANY, Dept. 147

564-566 West Monroa Street = = Chicago, lllinols

J“BECOME A LIGHTNING
TRICK CARTOONIST

Bend §1.00 for Taugh Producing Progmam of 33 Trek DH'*
imre with Testrontinns, I"'l-‘--l-qI af Chalk Talk Bupoliss Fres
BALDAART SERVICE, Dept.1, Oshkosh, Wis.

fpriten.
L7 l'
r_&.".‘j'-l

Government Jobs

CDLUMBIAN EDRRESPDWE‘\I( E COLLEGE,
WASHINGTON, D. C.

in 12 WEEKs

SEND TODAY
FOR DETAILS OF MY

“Pay-Tuition-After-
Graduation’ Plan

re for joba tn Hadio Broadesst, Talking Pictores, I

Pre o
lelevision h'r 12 woaoks of pfl:ﬂ:nlihupwuﬂcmflw great
1|.|| She I|.l| i real RATDIO |.:r|'| Sound equipment.
anced edarstion or experience . Free Employinsht Sery
Maﬂr n1r|| whllc PrarnlnF lll‘rflllﬂ ﬂcm:erlfmn Alr i'-'-'l:ll'l
ditlaning ncloded, MATL COUPGN TODAY for froe book shich tsells yoo
how liapdreds have becoeas socvesafol Radie Men altsr taking our bralning.

H+ C: LEWIS; Pres., COYME CLECTRICAL & RADIO SCHOOL
500 5. Paulina Street, Deopt. 15-30H, Chicago, ilinois

Banid I res [ladin Book sod fects, Teall T mbwoiat
your *'Pay=-Tultion-After- Graduation'” Plan,

iy
few far |10e

HAME AGE
ADDRESSE,
TOWN

_STATE.
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only
MIDWESI

Gives You An

18-TUBE Radio |

No middlemen’s profits to pay. You buy at wholesale
rice, direct from Laboratories...saving 30%to 50%.
"ou can order your 1936 Midwest radio from the new

40-page catalog with as much certainty of satisfaction as

if you were to come yourself to our great laboratories.

You save 305 to [50%% . . . vou get 30 days

FREE trial . . . as little as $5.00 l.ﬂr" n puts &

Midwest radic in your home. You are triply pro-

tected with a One-Year Guarantee, Foreign Re-

ception Guarantee and Money-Back Guarantee.

4% 702400 METERS

e
FULL SCOPE
HIGH FLDEI.ITY

PUSH BUTTON TUNING

e
ROBOT EAR

and Scozes of Otleer
Featwres ﬁ‘az

50
witie New
GIANT
THEATRE=

SONIC

FREE Trial !

GUARANTEED FOREIGN RECEPTION’
This super radio will out-perform $200 and $300
sets on a side by side test. Tt I8 S0 |l(|'ﬂ"l:r|l“1| 50
amn;;n";l}- selective, so 1I|:|.ii:nl|.‘1_'|.' sensitive that it
brings in distant foreign stations with full loud
speaker volume, on channels adjacent to powerful
locals, The 18 tubes permit of advanced cireuits,
make it possible to use the tremendous reserve
power, and 1o exert the suslamed maximum
output of the powerful new tubes,

s = SPEAKER
80 SENSATIONAL ADVANCEMENTS

TERIMS #srow as *5 5[I=IIIII
Scores of marvelous Midwest features, many of

NCE a ATy P'iul\*.’i.‘?.t dﬂmﬂ-nstrﬂ:tcs 15 them exclusive, explain Midwest glorious tone
!mdc 1] h\r ﬂfrl!l'lﬂg the ‘I-"-'i}rili 5 most realism, super performance and thrilling world-
erful Su De Luxe 18-METAL Tube wide 6-band reception. They prove why nation=

g?';'vuning ﬁ:ﬂ radio. It is a master 2lly known orchestra leaders Ii]ue Fred Waring, -
achiovement tolav's ot ikl efocted,  ‘Oforge Olsen, Jack Denny, etc., usea Midwest in INGER ROGERS AM

st s built. l:nbusrafury ud'u'.ﬂ:i i:tpclt g preference to more costly makes. Pages 12 to 21 A ”’Wmm
P sicel tastrument that will theill you with i FREE catalog illustrate the new Midwest feo- o "¥our Midwass ts
its marvelous super performance . . . glorious new tures. Study them before you make up your mind., " } Faeht Tho lome e
acousti-tone . . . crystal-clear “concert” realism PUSH BUTTON TUNING MRy

. » . and magnificent foreign reception. Before o Pelfg 2 ;
! 2 o b t between statiomy,
vou buy any radio, write for FREE 40-page 1936 oy :..:.E.‘..""iﬂﬁiﬂ‘;ﬁ.":‘:;:‘.'ﬁ';‘;":a?m. When .f.;?“ in

catalog. Learn about the successful Midwest Labo- r'w:l:l‘ Fﬁmﬁ?ﬂ:m:&i ?ﬁ‘:ﬂ:ﬂ?ﬁ-ﬁ:
i [ 42k

ratory-To-You policy that saves you 307; to ; : In oo 4 ne
B0, . . . that gives vou 30 days FREE trial m\,mﬂﬂ:ﬁ;’:ﬂ;‘ E’udh‘t:tﬂi';;n'w i e ne Fywans

SIX TUNING RANGES
This exclusive engineering triumph puts Midwest radic years shead of ordinary MAIL COUPON TODAY ! ™

sels and makes them the test Radio Values." Now, it i 1
makes the nations of the world ...5,_.5‘.‘5:“ you. You tan swilch instantly FREE 30-DAY m“’rﬂn’rﬂmﬂ'
rom American programs nadis g, amabear, oom rcial, i, “ mm ﬂ
nriﬂ'iﬂﬂ:_l-ll. lil‘phll;?&l shi h,m;;l;h. p g::%:ﬁﬁ::ul ln‘;“:'l.ml LJW.F::"'M "
programsirem Europe, Alrica, Asia, Australia, South America...12,000milesaway.
MIDWEST RADIO CORP. s sr-faets
ACOUSTI-TOMNE V-SPREAD DESIG 2 Make Eany
- {U. 5. Patent Mo, PETSQ) N :':L“"' Claclasat, mﬂ Extra Maney
« V-Front Dis Yanes extablished & new radio style overnight. Th ' B T B it de [Cheek W
— anrand e banttiful lncawork of the “highs' thoughout the room n & scienting | ok of yeur pberis Jider FAEE. siid we ]
= manner, . .directing the HJrh ity waves uniformly to the ear. Now, get ellar, amd FREE  Minigrure Resung | deiails
for FREE 40-page eamplele range of sudible Irequencies from 50 1o 16,000 cycles . . . achisving i-mube Dusl, This & HOT an order.
‘Etﬂdw - Ill!h glorroins new scousti-tone. . .assuring life-like erysisl-clear “eoncert” realinm. ”

P re—

et l'all MIDWEST RADIO CORP. [l

1':'-“"‘“* Mﬂ'-‘ﬁ"r“:; { DEPT. 15-P INCINMNATI, OHIO ' 2 Town —— LT -
et ".in e :ol:n. | Establizhed 1920 Cable Address MIRACO Al Codes Il O] Cheed w0 intwneted fs & Bidwas! 15 Wee Daftery Madle
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How toGet

9

aGOvVTJo

Paying *1200 to *2700 a Year!

TOFP worrying about strikes, layoffs,
hard times! Get on the Govt. payroll.
Vaeations with pay—stendy income you can
- depend upon—sick leave with pay—comfnrtable
J pension when you retirel Train now for a good

| job. For eight years I was a Civil S8ervice Exami-
ner. [ hava helped thou-
sands. Free Hook tells
how I train you at home,
Arthur in spare tima. Mail cou- g
FPailer iy pan TUDAY. i

BE A RAILWAY MAIL CLERK f '
%1850 to 52700 A YEAR .

—plus allowanece for living expenses
while mwny from home. Railway
Mail Clerks may earn ns much aa
£155 o month! Bome work 4
days, then pet 4 dava off. 15
days' annual vacation with pay,
10 days' sick leave with pay.
Citizens 18 to 35 are eligible.

Steady Work, Short
Hours, and a PENSION

CLERK
$1T00 to SZIDD A YEAR

Bpecial Clerks at 82200
to $2300, 15 days' vaca-
tion and 10 days' sick

Government jobs require no [ leave ev year, with
special previous H:mr!anei:lg Auto- [ full pay. Fromotion op-
matic salary Inerenses. Chanees for | Portunitles can lead to

advancement can lead to posithons itlons paying up fo
paying up to $4700 & year ($h0a §4700'n vearl Men and
week). I you are o citizen, 18 to 50 | Women citizens, 18 to 45,
years old, you may qualify, Let me | &re eligible.

33275 & vear | you wantpes | CITY MAIL CARRIER

Am “drwig | a8l trained theas | $1700 to $2100 A YEAR
;-“hrr; of 83,275 n 15 daye” vacation and

L whose remarks
vk "tatid | are printed at | 10 days’ sick leave with
pay ovaly Year.

for your help: will laft, and thouo= full
regomimand  youor eands of others. Good chanee for rapid
sehool  highly o Eﬁgm"[jun to blgger pay.

anyame.

1.8, W., Mo Travel, or liv Hzets 18 to 45 are
Hural ':u:ﬂl'l'ifn '1':? !‘I?ulh ? : 1 g It uil! ﬂmlhlﬂ‘a
-1 ingtom, I,

ety 52633 Jushington. D. | CUSTOM HOUSE
My work fu | position in your POSITIONS
clesn dRsARL, OWH COmmun ¥. m- I“ (- d
i'“m"ih'?.}.';qn”.'d;.’;{ Remember, your “L“'Mﬂ 'lJIJ‘-il‘,EItr: 'II"“
82033 Get paid | GOVErnment e 4 por gvertime. | Mexiean

yaeations, sick | DPloys people In | .04~ Ganadian  border

lenve with pay, every stats, city duty

tieme if, Lire= X uty and seaports. Ex-
meat :iilliiﬂ‘:;nlar-.: :f:gr? ﬂv?f&i“:i JI.}I'HIIHHLII.':I'.IH opun to nﬂ
nweek, Chinever the Natlon., Se- Ef::. sens between 24 an

sy tos muuch for
gt

lect job you want.

‘Then let me belp MSTMHTEH

Wi o, P
——————1 You to qualiyl | ¢yag9 1o 52500 A YEAR

FREE BOOK L7

—
o ]
My hig FREE ‘E:;.F.'I':-nﬁlk tells aboai the many 4
Inlnwﬂlnr kirids Fiveriimoal  foadtions—ihe
amount of mlary sash apn ¥n; Lhe sOvAningss oy
enjoy by working for your Govermment. Lears how
1 ean bl'tp Fou qqualify for & stesdy, well pakd job
In Washingion, near your home, of traveling.
pemtal or mall eoupon Lo me persopally for
your eopy of my FREE BOOK—TODAY . Ad- J
drom: AH FH'IJE R. PATTERSON, Clvil Bery- &y #
jer Expert, Paftersan Behocl, 81 Cuse Bulibbug, . Gy |/
Rochomer, N, ¥ o

’ ! e o T N
MAIL COUPON NOW.
Arihur B. Peitersen, Chvil Ssrvics part,
Patiarson Bchosl, 11 Cans l‘:nnur M. Y.
Flease send me, without cost or obligation, a eopy of your
FREE BOOK, “How to Secure a Government ition," l
which tells about the Civil SBervice positions paying $1200 &
Year and up. I

LB B N 0 |
=
:
-
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@ If you want to be really popular,
have all the fun, the center of at-
i F_fli,r traction evcrywhere, just learn
i ;I[”-I,rr /7. to play this thrilling instru-
l I,l.l'f & ment from ltaly. A complete
" bandororchestra in itself, and

o soeasy to learn to play. You'll
.é.i? master this easier Soprani in ne
iy, time, and you'll have real fun
‘i from the start. Don't delay. Big
future. Send postal for beautifully
illustrated literature. No obligation.
Easy terms. Write today sure, q1

I'r
I

[ ]
SOPRANI, INC., pepT. 129
630 5. WAHASH AVE. CHIGAGO, ILL.

TELEVISION EXPERT

Here's opportunity! Ger ready for the best paid joba in
Radio as Television sweeps the country, Train ar big-time
broadcasting station. Get actual experience over our Tel-
; evision Station WX AL and commercial station WO XBY,
Write today for free folder and literature showing acrual
photos of Television broadcasting, opportuniries, etc.

FIRST NATIONAL TELEVISION, INC.
Dept. Al, Power & Light Bidg., Kansas Gity, Mo.

AND RAILWAY LINES ARE ASHING US FOR MEN
ACTIVE, RELIABLE MEN—I# to S0—irskoed as Badosy and
Hus Passenger Jmspectors moke good pay and ndvanos ronidly with e
esperience. Cur short, home-study oourse quiekly ouslies vou ind oy
upon complatlen wa help place Fui &8 up ta II.{E per month, plus PSS 11‘!" 1

| B i R

capenses Lo slart, o refund hulien, Inleresiing work F
In & growing Geld with & ronstant demand for triined men, ==
Write for Fres Boaklet ;-ﬁ” ™
STANDARD BUSINESS TRAINING INSTITUTE o
Diw. 200 Butfslo, N. Y.

SENT FREE No Obligation to Buy
W you met gubekl-—ws will seod postond—Ler

10 days' free readinc—new Voies Book dis-
elosing sariling VOICE FACTS thai maY anve
bu n ul dollare o every man or womnn
sesking & strome, rich voiea for either mingin
or spmaking. W) days’ [res mading—ihen wem
SL00.  Ditherwiss, retorn it—that's sl

PROF, E. FEUCHTINGER Siedio 93-51
J08 Norih Michigan Avenus = - Chicage

Lireater opportunities pow in advertising.
Loarn casily and quickly in spare time, Prae-
tieal work. No text books, Old established
school. Low tuition—E terma. Send for
SFree booklet af tnleresting informeation.
Page-Davis School of Advertising
Dept. 1351, 3601 Mich. Awve., Chicage

LEARN CARTOONING

by the method that has developed hundreds suecessfully, Send
name, address and age for free chart to test your ability.

The Landom Scheol, 1738 MNational Bldg.. Cleveland, Ohle

ET SERVICE BQOK

FERE g

Seﬂfh 0 Days Reading

or 3

Ho Money Ean—lttuu_l Crime Cagps—
I You Aet Ghosek/=We will nend you this stirringe
book on Crime Dwtection, Secrat Servies and 1dan-
tifientl Work (or G0 days fres resding, Send po
nulﬁr,ﬂr yuil decide to keepn it then send only
$1.00. I not, retorn it. w‘k_l'rl-_r, TODAY,. Mot
sént bE & under 17T yéars of age.

. G. Cooke, Dept. 13-51, 1920 Sunnyside Ave., Chicage

When writing please mention Popular Mechanics
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Over 700,000 People

have studied music this easy way

Now You Can Learn to Play Your Favorite
Instrument Without a Teacher

Fasy as A-B-C

1[.".:\'\' of these 700,000 students didn’t know one note
from qnnthﬁr -vet in an Amazingly short time they learned
to play their tavorite instrument.  Best of all they found learn-
ing music amasingly rory. No monotonous hours of exereises—
no tedious seales—no expensive teachers, This simplified
method, perfected by the U, 2, SBchool of Musie, made learning
musin a8 easy as A-B-C,

From the u-r} slort vou are lilu.rmm: real tunes hy nole,
K wvery step, from beginning to end, is right hefore YOUr eyea
in print and pieture.  First you are fold how to do a thing,
then a pieture shows your how, then you do it yourself and Aear
it. And ulmmﬂt he[nrt- you know it, you are pln.!,um; Vour
favorite pieccs—jazz, ballads, classics,” No privabe tencher
eould make it clearer. The eost is surprisingly low—averaging
only a few eente o day—and the price is the same for whatever
instrument you choose.

Learn now to play your livorite
instrument and surpeise all yvour
Iriendds, Change from a wallflower
to the center of attractinn.  Muosl-
clans are invited everywhere, Enjoy

LEARN TOD PLAY
BY NOTE

Piano Vielin i : :
Gultar Ukulole the popularity you have been miss-
Oroan Saxsphens Ing. Htart now!

Free Booklet and

Demonstration Lesson
If you really do want to play
your favorite Instroment, 6l out
anid mail the coupon asking for our

Tenor Banjo
Hawaiian Guitar
Piano Accordion

Or Any Other Instru-
ment

Free Booklet and Free Demon-
atration Lesson, These explain
our newly perfected method fully
and show you how easlly and guickly
t'uu_e.un learn to 'Ruur nt llltI.u EXeISE,
I, B, Behoal of ‘lu:«h Brunswick
Hidg., New York Clty.

LIPL LR LR PN L L L ey T ]}

U. 5. School of Music,
7L Brunswick Bldg., New Yeork City

Send me your amazing fres book, " How You Can Master Musie
In ¥Your Own Home," with inspiring message by Dr. Frank Crane:
alsn Free Demonstration Lesson, ils does not put me under any
abligation.

Name A W o

AdAPEEN., , . . osesssarsnnrsssnsnsrnrsse S e e
Have Jou

IOBErHEEEL . e s s i e i e R 4T R RN R -

DEGREE IN/

ENGINEERIN

TWO YEARS
B.5. Degreo in Electrical, Civil, Chemleal, Radio, Ma-
chapieal or Aeronaufical Enpmurilrg in two wears,

Lotated ifn an industrial center with that Engineer-
ing atmosphere. Earn board, Low tuilion. Preparatory
Department, Enter Dec,, Mareh, June, Sept. Catalog.

InpiaNA TecknicaL CoLLECE

22% East Washington St.. Fort Wayns, Indiana
DON'T COPY —LEARN TO ORIGINATE!
Lilzs 26 lessons sud over GO0 Hustrations. All fof Usly o .
ndence Courses In SFESIAL

CARTODN YOUR WAY
RAYE HL‘IIN-‘-]r'-.m-i--::: :::I:jli'rr? ;:ﬂ:—':??j TE ORIGI- szss
CIRICAL £NGIN{£RINE 525

<770 SYCCESS!
NAL CARTOONE at home | ini ¥ L Courss goms
RAYEBURNSSCHOOL, Dept. M-X, BOX 2184, Cleveland, Ohia

I8 s bty il |||| a0

i T T :'a::lu AT e
WHITE T1 pie

MDY NI NEE NG eOiG01 845.0 Bo. ¥7h & ake

50 ways to make money
in PHOTOGRAPHY

Fascinating, profitable sccupation. COMMER-
CIAL, NEWS, PORTRAIT, MOTION PIC-
TURE Photography. Personal Attendance and
HomeStudy training. 25th year, Let us show you
the wonderful opportunities for a successful
career in this growing ficld. Free booklet.

MNEW YORK INSTITUTE OF PHOTOGRAPHY
-FHUTOGHAPHT 10 West 33rd St. (Dept. 43) MNew York

Be a
Civil
Engineer!

Cyclopedia of
Civil
Engineering

T great velumes.
2,800 pages.

1,600 iNustrations.
Mew revised edition
by twelve of Amer-
Ica's greatest engi-
neers.

Ineludes: Surveying,
brideges, rallroads,
sleel structures, mi-
nisipal englneering
water supply, ro

a Year—and Up!

Ciwil l:ll.lin"!:l’l ll‘l‘ wanted NOW, L rirmons
RECENLE Ere apenl n all kinds of publis
works and nﬂt & -rlm.- b gt until the Engiaeer
hins :n-|--|.|--d plans. Than W must direst Lhe
wurk, s o big job amd thers nre pot epough e
ta go afmund. BEverywhers you go, you ses
wath gk im—walar and sewor Il'rl-lrl.rl hurimg
3"”!" vial projects of all rimds. H

Im got Lo nevessry training righ

budlding, ete. oty B e B o M L B T
Eliltﬂllchﬁrllﬂn':lr:' mow Thl.r Pvi'.:ﬁn"nmuuuluu plam., Mall the
¢ Covers [ euapon withouot o 1Ran
Stamped American

Technieal Society
Dept. G119, Drexel at 58th St., Chicago
American Technical Socicty

Loaned
L ] Drexal at581h 8t., Dapt. G119, Chicagn
Fl'ee -'_ 1 yzut to BORROW the CIVIL ENGINEER.

I
T prwive o can learn Civl I NG Cyelopedin for 10 davse FREE
Engloesting st bhomd i I gladby pay the lew conmts v:ﬂﬂ-n,bhul. I spn to
yuiar spmre Yhme,  Asd hes v mothing for jthe lnan of ke 7 big volumes B
enuss o bespription bore r“:
pomld do it gu I
you s fur Ty .
scupe nned mim :II_" the I
suthority snd guslity of
ik great homa  recdisg I
polgren, Last spid Lerms are
wiibin your treach.  Send
na mpunry = jupl inall Uss
£ [

stirn them within 10 deys. IT 1 wisk is kesp
ihem | will sene yuulll 2 miter tha 10 dayw, then
B m meomth until spevial adverilslng price §20.50
Somd |atest Edition.

b pald,

I Addresn o oisrarasnssnssnavann paresranmne an
{Atierh lailer, sfndivg age, orrupolien, oepls
I name and adiress) _
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IMPROVES YOUR APPEARANCE 100%

Fae that heethy T A NJ

oos that Men and Women Admirel

DDN*T have that pale, indoor, "pasty” look—
when you can have the natral ruddy glow of
vigorous health. The same kind of Tan you get on a Florida
beach! Your personal appearance is either a distinct social
and business asset—or a handicap.

B MNow a daily "'sun bath" in the
home, will keep gau looking like a
Jecling as physically fit as you look.

LOOK HEALTHY . . . BE HEALTHY

W A sales manager attributes his recent increase in personal
sales to his “pmspemw:ppming, healthy, just-back-from-
Palm-Beach look."" A few minutes with his gun Lamp does
. A Hollywood movie star, on leave for a Broadway stage

production, keeps her fashionable Tan the same way.

m Your d:ilz bath with ultra-violet rays actually helps to
increase youthful vigor and vicality, They tend to stimulate
glandular functions; are known to be remarkably efficacious
in some forms of skin diseases and in destroving germ life.
M'-ﬂ' cases of pimples and temporary blemishes have yielded
?ut ly to their purifying action, These rays have often been
found unusually effective for listlessness and anemia and are
invaluable in the treatrment of rickets. Children have re-
sponded rapidly to this trearment,

SEND NO MONEY! TEST IT AT OUR EXPENSE!
B We want you to experience the remarkable benefits the
ﬁtrfened HEALTH RAY SUN LAMP brings. We offer you

EE use for 7 days in your own home. Then if you decide
to keep it, it is yours for the remarkable new low price of
$7.50. Pay as little as one dollar down payment,

‘AN IDEAL GIFTI
B What better gift could {uu select than this practical,
useful, long lasti Sun Lamp? It remains a constant
reminder of your thoughtfulness!
m Now, g really high grade Ultra-Violet Sun Lamp, bearing
the stamp of approval of some of the highest testing labora-
tories, is within the reach of all. You fry before you byl

rivacy of your own
illion Dollars—and

FOR EVERY MEMBER
OF THE FAMILY
$¢f OO0 DOWN

= PAYMENT
BUYS IT!

DON'T WAIT! MAIL
THE COUPON NOW!

5 39

HEALTH RAY MFG. CO., D 14
342 W. 14th Strast, New ?-:: CH::;

Send me full details of your special FRE
OFFER on the Health Ray Sun I:::g bR

Name.....____... e Ll e i e SR
Plrase write Mr., Mrs., or Mig

EEa

This is mat aw order—Ship mothing C. 0. D,

LETTER DUPLICATOR

SENSATIONAL
LOW PRICE $ 3 lgqu
Does Work of $150.00

Machines—Enormous

Market Everywhere
Loweast priced full letter size Stenell
Duplienting Machine in world! Rig de-
mand from ofices, stores, factories, res-
taurants, churches, ete. Prints ioa jiTy
in one or more colors: letters, letters
heads, advertising, menus, cireulars,
art work, ete. Complete with ink, atenell
supply and full directions, Lasts life-
time. Blmple, a ehild ean operate. BI1O
FROFITS TO YOU ealling everywhere.
Enormous repeat sales of supplies. Also
ftart home b slness. Territnriesonon for
live wires. Write or wire for detalls,

'hthl Duplicator Co., Dept. W-858, 8317 Madison Rd , Cincinnati, 0.

FREE SAMPLE

of work dene, and
Index of 1,001 uses ==
il you write guick.

100% Improvement Guaranteed
We build, strengthen the vocal orgpans— noe
with singing lessons—but by fundamentally sound and
gcientifically correct milend ezercizsen. . . and nbeointe-

Iy puarantes to improve any Enging orspeaking voloo
gk demad IS L L o WrltedTor wondertyl voice booli=sent fras,
Learn WHY you ens moow have the vidon you want. Ma Hiemm=
ture sent to anporse under 17 years onless signed by parent.

PERFECT VOICE INSTITUTE. Studio 1351
64 E. Lake St., Chicago

EY OUR PROFIT-SHARING PLAN

OUR GRADUATES SUCCEED

doing over 330,000 g year. Another in Wiseonsin, over 810,000
the firet year. Day or night clissss. Call or write for FREE BOOK,

Chicage School of Watchmaking, Dept. 3500, 155 N, Clark 51, , CHICASD,

Minstirels

Unigoe First Parts for complets
A 2 show with specin]l songs and
ehortuses. Make-up. Caaleg Fres.
I ¥. 8. Denizon & Co,, 823 8. Wabast, Dept. 19 Chicage

MAKE GLAZED GARDEN POTTERY

Beautiful, eolored, glazed soncreie pottery made withoot
milds. No experience needod. Use only sand nnd cement.
2,500 different designs birdbaths, vases, jars, ote. Big
rolita. Send 10¢ for Boaaklet, eolor plote, ete.
ATIONAL POTTERIES CO., 424 Second Ave., So.,
Room 21 Minneapolis, Mian,

Th
Lost 'ﬁ’a rd

THE EEY TO SECRET WISDOM

"Like a bolt from the heavens, the word was
spoken and from the reverberations of io
sacred syllables, came the creation of the
Universe'"—so relates an old, old legend.
Through the ages men have searched in vain
for this lost word. In its stead they found
keys to & secret wirdom. e
to unlock the hidden possibilities slumber-
ing within everyone . . . swarding, un
powers that make for a greater life.
This Sealed Book— FREE

A sealed book by the Rosicrucians, reveals
the plan whereby vou may obtain this wealth
of knowledge leading to the greater joys and
rewards of Ew'n . Far free without ob-
ligation, writs inbe T: OT

Sh¢ ROSICRUCIANS
SamJose [amorc] CALIFORMIA
NOT a religiour erganization
e ———a
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BOYS SetJThis Wonderful
25-Piece ELECTRICAL
EXPERIMENTAL KIT

With Simplified Course in Electricity
=—and Instructions for Eil Experiments

Bexentanal

BUILD

cede sei, public address,
electro-plaling,  eleciric
furnace, heallth rays,
circuil besler, elc.

Tirpadonal owet youf own roadi
atek i o, [iden inon peivete eonversati e T e

I Ill'l {I. nEtal -] |I! "I' T t ¥
P T TH '. —

L 4000 Y, nqgn—mrnrt mrvies detestor
st mwen 110 well elocirscity

arn ik

l.rl.hh rl|.||:ll and sur-

carbans

T 1 W eyl wi vl BeTView
Tieal L m]tn,n-—.-n g sl 0 I -r lr|.||m.|: ™
ws. Weizhi 13 (ulu.:‘rle imstra
Orlwnll Gusl ll Parts in Esch K:'t !ﬂ.ﬂ
Guarntesd good s prw—shipped same day order receive. Eﬂﬂﬂ
2 manuuls=—First Lessona n Flert rieit y=—and
FREE! IIJEi:I.rriﬂl.th amie F :r\-lc-rlrlnﬂnulhllnhlrﬂl-r DHL¥ NO'W

Hinmp brings ocatid fron labworulory work-bepch nr print!

ELECTRICAL ill.\flﬂt COMPANY, Bu 524-1. Lincoln, Nebr.

{ Farn Mone
r; with this WONDERF ‘V

| NEW INVENTION

& Real Money Maker for Part
(W or Full Time AGENTS!

=1 Muke quick PROFITS with new, patented
= | invention — salls on '’ fAash'’ demonstration.
e Main or side-line. Blg, now market.

5 Soldering Iron and Blow Torch IN ONE!
Light, partable. Eliminntea Lum::l. pressore Ir
system, stove, charcoal—Al

PROODF IT SELLS &pont Howland enrned $100
n mo rtl — Ware sold B lrons while stopping in
botel] * "Golag Hie bot cakes,*" payn. Halley.

w juick—get establish fnr b‘htLU\_J‘I‘I
p I‘ meE territory. .r’|. [l.lﬂ.h] ; 11 s
JUSTRITE MFO. CO. 2061 Sauibpe=i. Depi. 13—51 Chloags

Write at onee for a FREE copy of ol:r
an Catalog of Books on Eleetriclt
niry, Concrete Work, Public I:lpm

Inﬁ tter W riting, Magie, Astrology, Pey-

uu I"nmlul-ln uie, Enpchiss e stamp lor pusiaps

Decatur, Hi.

und l.w | ipelude 280 Credit Certificats,
NG COMPANY
Dapt. S480
P'rioe I Americn. Fiest Q'-I-hlll 5 Yoor
Cusranieed. 1} ) . -Ill.‘ﬂhll:r‘h’! :-|Ii
Wl L gl
!Eﬁnﬁdnuﬂf.;l ?Hrr: Hti HBamples
reflectors, mirroms, ete. .:J' pew method: no caplial or experlence re-
quired, Outiits turnish Froe partieufars. Write Today |
GUNMETAL CO., Ave. M,
Weight Secret Adds 10 to 25 lbs.
—
Build the 4-mast Barque, California
Aceurate, detailed blue prints of this hand-
Bome steel bargue. Complete Ottings and

FRAMHLIN PUDLISH]
i Warking Eguinment, Hur
Dioctors aay the peasicn many terwdd Bt hard i guin wekghi b ihey don't pol emuugh
oonaffauntion sets for steam towler and ofher popular

PENNY EACH! nrﬂ‘
AtlssSign Works, 1943 Halsted, Chicag, TL
To Plate
Vitsmin B and mron,  ¥oi @8l Hhes vital alements highly conceniratod in Lhe new
mmibeln, ipcluding Bovereign of the Seas. Bend [5e for

Denutifid Window Blzn Letiern. “J’.I'Ifl i
“A' I" EAGH Town auto parts
lroniend Yenst tableta thal buve buill wp thoussnds. At sll drugglats.
illustrated eata

AL Fisher, 1002-] Elowah Ave., Roval Oak, Mich,

= NAVY SUPPLY

Bargains—Army, Sport Goods, Fire-
arms, Clothes, Shoes, ez, Send 10c for
new catalog, o be redesmed oa Brit order
Army & Navy Supply Co. 4772 Lester St. Richmond, Va.

When writing to advertisers please mention Popular

20A

LEARNFYTET

MECHANICS

Earn $35 to §75 a week as an Auto Mechanic. Never in
the history of the automotive business has there been
such a demand for TRAINED men. 8 weeks training
fits you for a job that's walting for you or to open your
own repair shop. Read what two McSweeny trained men
have done. Hundreds of others can tell you facts egually
interesting. Don't look for a job! TRAIN for it!

Farrell, Pa. Rector, Ark.
Dear Mac: Please forward me Em;h“lf.h:l-;ﬂt n f'tH\' llmri
your catalog. I want it to m nierest you
i o imy travtlug soure: Bt (202500, 1
nirs. T am working In @ have not seen a day 1 could
modern garags although | call “*hard times."" [ have
have been out of school only  been working ever since |
four weeks, thanks to Mc- left and have averaged In my
Sweeny Truining. My best

ecarnings $173.00 a month,
regards to all. M. Klushauk

in spite of the hard times,
Many thanks. Thos. J. Sharp

EIGHT WEEKS of Actual
Shop Training

No books or lessons the McSweeny way. First you learn
the “why'" of everything you do; then under competent
instructors, you DO the job. You work on real equip-
ment and machines, with the real tools of the autn
expert. In eight short weeks you are TRAINED 1o
hold down a permanent BIG PAY job. Any man 16
to 50 can learn. Write today for New Low Tuition Offer.

Diesel Engines and Aviation
Ground Course!

Dicsel and Aviation coming fast! Prepare now for the
wonderful opportunities of the (oture.

MONEY BACK GUARANTEE!

Eight weeks of intensive training, actual shop work
with real tools om real equipment, gualifies you for a
Big Pay Job. If not satisfied, your tuition will be refunded.
FREE Write today for Big Free Dook on AUTOS,

Get the facts about jobs; and Low Tultion
obligate you.

Offers. Mailing the n docs NOT
for Big Money In eight short weeks.

L P
It obligates ME to tell YOU Irnvr you can traln
Address Dept, 10-25

McSWEENY SCHOOLS
AUTOMOBILE—AVIATION
CLEVELAND, OHIO or KANSAS CITY, MO.

Write Oor School Nearest You

r------------------
McSweeny Auto and Aviation School,

l Dept. 10=-25, Cleveland, Ohio or Kansas Cicy, Mo,

B without cost or obligstion, send me your Big FREE Dook;
l also full Information sbout your Low Tultlon Ofer.

: . T T T "
l BETBBE . i vai vas sasabiasinninmnsbanisbisanesses P
l TOWMD s v v unsnnssbnranesissyisnss 14 1 2 T Age.osars
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MEN who want to
MArTy — muse
face the facts. A good
job and & good salary
are esgential to happy
married life. “Busi-
ness Tech'™ TRAIN-
ING can qualify you
for BOTH! Newer,
quicker, simpler,
business training
that trains you AT
HOME in o fraction
of the time and at ?
the wusual cost. *“‘Shortcut’
mr wny to success. FREE
k tells how. She's sure to
say “‘yes' to o successful man,
80 mail the coupon TODAY!

INSTITUTE OF BUSINESS TECHNOLOGY
" Dept. AB-303 CHATTANOOGA, TENN.

SHORTCUT BUSINESS TRAINING

INSTITUTE OF BUSINESS TECHNOLOGY,

Depi. AB 303, Chattanooga, Tenn.

Please send me your FREE book. T am particularly
interested in the positions I have checked.

O Exzecutive Secretary

O Sales Execurive

[1 Credit and Callection Man

O Accountant
O Ofice Manager
0 Purchasing Agent

0 Bookkecper 0 Personnel Manager

MIREDMD v dva w5 R A T e RS R
Address. .............. R R e e R e e
Oy, .. vinnnn. State, ., ..

e — ---—_J

EXPERT

NEW JOBS!
GOOD PAY !
ForTrained Men

I L #ick to n small-pay, no-future joh. There's
mare money and Meger opportunlties for yon In Electriclty—ledcuise
Itaa*n " Industry and proved [Esell *depression-prool." All other
businesses depend on Eleetriclty, and on the " Tralnesd” Electrical
E KMt ot Into thia Hig=-Pny Flekd, vy el Clomdd Johe g
pay—bleg future for properly “trained’” men

NEW USES FOR ELECTRICITY —GOVERNMENT

FROJECTS —MAKE MORE JOHS

Alr Condltlonlne, Electrle Mefrdgerntion, [esel-englne  motor-
¥ atream-line ¢ . Photo-cells, Publilie  Address SWELEEE,

inid  simillar 4 lrmand B i with
trulning housinie sl

- Ty Foe= , eh aks ¢ Yalley

I ! r I hi doy pffientE will make thousands more joba
for trolped men rvmerlea 18 on the vorge of 118 bigiest Electrical
Boom. Oot your Trolning now. Prepare lor o hig future o this

=Hinrt todlay

glgantie feld

EARN EXTRA MONEY WHILE YOU LEARN

Lesrn nt
Caada . Trmmimg— « plehi up-to=gdat Doy 10HLDGN Been
v folly traimed in 1} t 261 ™ 1y riv BAS
tm AT 8 week 1 . Bl yenrs alend bor Couke H“q
Tralishd Mam s himie
WORKING OUTFITS INCLUDED
L Pap——— el tfite mnd | Bonre Tlime tazin
imr melsded, o gurltadlon angd Employment servies given
i ol Agitheiees peided. Weits fir Frov ook mad de-
pills of Maney Back dgreewint.. Ml THETL P

_—'--__'_----—--1
L. L. Cooke School of Electricity, Dept. 11,
2154 Lawrence Ave., Chicago. i
Bend me yvour FREE Book abaont Eleetricity 1
and detmls of L. L. Cooke “Traioloe.

POPULAR MECHANICS ADVERTISING SECTION

COMPLETE

New Home Factory

Makes New Kind of

Potato Chips— Donuts
—Salted Nuts

Btop looking for something
dimienlt. Turn potatoes Into
caah. I show you just how
with my newly perfected out-
fit. Btart anywhere., Very
littla eash needed, Exeluslve loeation.
Profita pour In. No experience needed. 1
furnish the plans. Bexin anywhere—village,
amall town, elty or suburb. A blg oppor-
tunity ls walting. Business permanent,

MAKE UP TO 300% PROFIT
ON RAW MATERIALS

Iaw materials are plentiful and chea
Highly perfected outht and confidential |:1.n§5
mumnnm-muuu simple, with startling profits

WE HELP FINANCE YOU

and locate you. Send no money, just name
for book of facts and free uppnrﬁ'm:ty. :

LONG-EAKINS COMPANY
128-8 High St., Springfield, Ohio

LEARN MECHANICAL DENTISTRY

A profession offering unlimited
opportunities. Most modern' and
complete  eourss  embracin every
Iy i from Plate to Porcelaln Work,
Which prepares you to work for Den-
tists or start your own business, Indi-
Vidual Instriction—practical tralning
In ilny or nlight school. No hooks—noY
clissed, Catalog upon reguest,
Depl. TOB

McCARRIE SCHOOL

OF MECHANICAL DENTISTRY
207 N. Broad St Phila., Pa.

BE A PILOT — FLY A SHIP

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

APPRENTICE PLAN

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

BOYS MAKE You ow

R N
ELECTRIC TELEPHONE

one that really works. Bulld It and talk to your
friends in the nelghborhood. Can be made from odds
and ends at low cost. Plans and instruction booklet
dhe. Imell, Box 46, 144 West Diamond Lake
Road, Minneapolis, Minn.

AGENTS #roie GOLD LETTER

For Store Fronts and OfMce Windows, Anyone can put

Complote 18-

unit Dutfit ine
cludes new type
vitreous whita sn-
amel ROUND
Cooking Vat.
Ilirect-to-int high
apecd Blicer, sen=
trifugal Grease Ex-
trantor, Thermom-
otar — Poaitively
averything neeces-
mary to start—all
at new low pries.

METALLIC LETTER CO., 438 M. Clark 8t., Chicago

SPARE TIME PROFITS? BULD, SHIF ox

Demand growl W I hi o fprnanag s
. 8 Supply everyt = @ll parts (out,
SR S e e
o or historie “ Bt
troyer, Clippers and others. R{:mh Ezystgr‘;gmr (?nmh?r.. e l‘lm-‘
MINIATURE SHIP MODELS, Dept. RT, PERKASIE, PENNA. 2

When writing please mention Popular Mechanics

them on. Free samples. Liberal Offer to genernl agents,
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AVIATION

[JEEIE

If you want a fascinating career as
pilot or master mechanic, come to
this world famous LINCOLN School.
Join the men training at LINCOLN
now who will make aviation history in
the future. The governments of the
world are spending hundreds of mil-
lions of dollars in aviation develop-
ment. This means thousands of high
salaried aviation jobs. Now is the
time to let LINCOLN training pre-
pare you for the wonderful future

ahead in aviation,
Air Transport

Get Into Aviation—;| . 00

£7,000 n year; mechanics also earn good pay. Leurn at
this Government Approved School, now in its25th year.

Finest Training —Best Equipment —0nly
modern, high class m'“ﬂ}l ell.il-l.'ll‘ﬂ with Dept. of
Commerce approval are us ‘raining for govern-
ment license as Transport, Limited Commercial,
Private or Amateur Pilot. Complete training in-
cludes blind fiying by instrument, cToss country,
acrobatics. High wing and low wing monoplanes,
biplanes, cabin planes, etc., for cumplctu experi-
ence. Both flight and mechanics’ raining under
Government Sr:pervui-un. Our Government Ap-
proved Mechanics' School with high-clnss, experi-
enced instructors trains you for your Govern-
ment Mechanic's License. Write today for com-
plete information on how we train you for a good
pay job in aviation. State age.

LINCOLN AIRPLANE & FLYING SCHOOL

202F Aircraft Bldg., Lincoln, Nebraska

AMERICA'S
First Complete

TRAINING
COURSE

TELEVISION
ELECTRICITY

l~|
BROADCASTING RAD]Omﬂ*mm

You can quickly ngualidy ['vr I|J| {llmﬂlnul:ldl i the
mrwest radie seenee — TEL he m Jadiie
expert. National Sehoocls l.nl 1'II'-P alfiern meyeial
complate soarsns 0f price of e eourse,  B30,0H) gred-
waies. Practleal shep and siodis stretbon, Coash
[:Hrﬁu:l fare allowee §o Los Amgeles. Esrm mom and

wirel disting enfollmenl, BEAD COUFGN FOR Dod.

N ATIONAL““'“SCHEOLS

IDap’r PMR-1, 4000 So. Figuerca 54, Los Angeles

Students operate
actual eguipment in

MNATIOMAL 5TUDIOS

| HAME
I ADDRESS
Y STATE 4 Book |

——— ———— S — S S — — — —

COSTS | | PROFITS

—
| APPROPRIATIONS |

PLANS FOR
FINANCING

Become an
Expert Accountant

The Profession That Pays

The demand for skilled accountants—men who
really know their business—is increasing rapidly.
The new national and state legislation is requiring of
business—both big and small—much more in mattera
relating to Auditing, Cost Aecounting, Buginess Law,
Organization, Management, Finance, Men who prove
their qualifieations in this important field are rapidly
promoted to reaponsible executive itions— given
finopportunity to earn realgalaries, Therangein from
$3.000 to $15,000 o year —even tohigherincome-figures,

Send for Free Book—
“A ccountancy, the Profession that Pays"

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

Preliminary knowledge of bookkeeping is un-
neceasary. Our free book on aceountaney fully ex-
plaing how we train you from the ground up, or
from whemﬁ:u now are, aceording to yoor individ-
ual needs, w cost; easy terma,

The facts about tha new LaSalle training in Ae-
eountaney and the opportunities in this highly profs
itable field are clearly outlined in a &4-page book
which La.Ea.lIa will send you free.

The man in earnest to get ahead will find thia
eoupon @ most profitable mid to progress. If yon
have the urge and the will to inerease your income,
¢lip and mail the coupon NOW,

LaSalle Extension University
The school that has trained over LZ{HJ C.P. A's

Dept. 164-HR Chicago ||

I would welecome details of the [ [ds
new opportunities in acecounting, to- |
gether with copy of "Accountancy,
the Profession that Pays,” without
obligation,

[JHigherAccountancy

Other LaSalle Opportunities: |
LaSalle opens the way to succeas in
every important field of busineas, If in- .

Imnnaof the fields below, check and muil.
[Business Management [DLaw—Degree of LL.B.
[OModern Salesmanship E!Gummergnl Law =
OTraffic Management UModern Buainess Corre-

spondence
[ORallway Accounting _St
COIndustrial Management Dql:t::m “2:{,,":,?::’”

OMaodern Foremanship [, P, A. Coaching
OEfective Speaking [Business English
[ICredit nnd Collection Correspondence
I Practical Accounting and Office Management

Name . ’ P s

Present Position

Address .
When writing ph & :lm_ilffmi. Papular "-Irc*han{cs
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KnowElectricity as Experts
Know It—and Get an Expert's Pay!

Recovery has begun! The monthe ahead are charged with signin-
cance and expectation. What will you do to get the Jump oo the
other fellow? :

Thousands of men have used

The Croft Library of
Practical Electricity

Tha Croft Litwary b & complete eleetrieal oducatur. It I= founded on praciiee—on
20 yeurs of shirt-sleeve caprriepee=—on wurk ae il ir Setually dome. I & mamed Do
oever W pover with ke kind of hank-bheaded (scis yoia wantl, Written so that tha
beginner eun easily andersisnd it, el oo sound, s thoroagh, that it is the daily guide
of GEM highly paid elsciresl workers and engineers. Croft iellsa yoo ke L!ijlql
you peed o know sbout mobors. generstors, srmeiures, sommutstors, trensforeers,
chromlia, Fwitehbeoa st ribut bon lﬁ:]lﬂml—-f'ﬂtritll mashinery n{ EXDEY LY
wiehng fed Hght and power—wiring of finlsbked bulld lags—underwriters’ agd ugs]
revuirmmente=={llumination i lin every phase=ihs mosl bmproved metpods of lghi-

l—dl:n:l.rli lamp effoois, sle~how Lo do o somplete job, [om Ung it to
iy et

No money down—easy payments
Fill in mmd mall the eon niimnched and we will send you the enties st of wmven vol-
e Tor 1em days" Froe F::‘.lmln-llllp We take sl the rleh—ymi asaime no chistion

I yowa dévide b0 keeh Lhe boaks, seivd BI85 ko 180 days dnd the halincs 6l Lha rats n{
5200 8 moanih. Bend the soupom NOW and see Lhe books for yoursel].

| FREE EXAMINATION COUPON |

I McGRAW-HILL BEODK CO., 330 W. 42nd 5t., New York
Bend mo for tan days’ (res examination the Crofi Library of Practienl Eleetrieity,
I H entinlnetory 1 will sened yon 8150 in 10 days fml 3200 menthiy ustdl the piries of
$10.60 bs paid, I wot wanted, | will retirn the beoks posipaeid. (Te nsEre

I prompl shipmant wrils plaisly ssd fl o sl Do)

MR . ..o onniaisbiaidabissnidioabisdsaasisRasidiiidadnnnsiaadsdndss I

e e S S SR R g o e Uy e 2 L Bt S 4y e s P Byt oy R I
I R A T v s o o o R o o R ok B I

| T e Pl LR ety o Rl T T Sy, T Sy R, S L 5, g R

Hpme of Company. .. 1"A0-1-38
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e
ing i‘l:'l;:: B;:n?dpl?t’::

gtrument; yoa can be
ready for band or or-
chestra in 4 to &
weeks. A sure road
to popularity if yon
i gtart on & Conn,
_ | Choice of the world's
. greatestartists. Mag-
nificent tone, Many
exclusive features—
yet they cost nomore,
Apk to see the marvel-
ons new models now being
displayed by Conn

WRITE FOR THIS
~  NEW FREE BOOK

¥ Home trinl, Easy payments, Write
.l"l us for free book on whichever in-
! stroment interests you most, Men-
tion instroment.

€. G. CONN, LTD., 131 CONN BLDG.
ELMHART, IND.

JCONN

BE AND HsETRUMEWMNTS

Turn JUNK
(= Cash/*

(X
The Most Sensational N '3*
Business Opportunity ,-1

Since 1929 '

Like turning lead into gold,
hiere 8 & businesa with gigantic
posaibilities. Fastories, Uluba,
Brores, Behools, Homes, sapend
millions svery year for rubber
mats. Thirk of your profit
whun n

HAND
MACHINE
and

MaKES $222 MAT

Brand aew. Fully patented.” Few men alresdy started
mport unprooodented success. Wm. Eagls writes:
“Can't malke mats fnst enough. Fimt week brought
over 2N orders for $1.00 to0 $10.00 sach.” Flash from
Harris sayve: "“Ordors enough to kesp 15 men hlu;r
all the time." CQunter got big arder (rom County
Commissioners and now reporta: “Just signed up
ardor lor all Grade Schools and High Schools.™
No wonder rmeponsible men are throwing
overything else asido to  establish Jocal
FABRIX fnctories.

COSTE NOTHING o get complete facta. Just send name and sddress.
Wo'll send description of simple hand machine that guiskly slices old tire
into strips; show you how patenved method forms strips into thick,
springy, long-wearing FABRIX Matse—how five centa worth of Junk
Tires makes a 82,00 May: how you can start on & reasonabls investment
and build a business so big, 5o fast, that it will take your breath away.
Don't delay 8 minute. Write or wire today. Al information is [ree,

FABRIX, Inc., 325 W. Huron St., Dept. 71, Chicago, Il
When writing please mention Popular Mechanics

START OWN BUSINESS RESILVERING MIRRORS,
REFINISHING METAL, plated articles, auto parts,
reflectors, tablewnre, ete. Experience unnecessary,
Small investment for portable home outfit. Write
BPRINEKELE, Plater.,, 129A. MARION, INDIANA

I g Al O = §

STOPPED IN ONE MINUTE

Are you tormented with the itching tortures of eczema,
rashes, athlete's foot, eruptions, or other skin afflic-
tions? For quick and hap Bv relief, use Dr. Dennis® cool-
ing, antiseptie, liguid D. D). D. Prescripmon. Its gen-
tle oils soothe the irritated skin. Clear, greaseless and
stainless—dries fast. Btops itching instantly. A 85c
trial bottle, at drug stores, provesa it—or money back.

D-D-DI p 7 *

Weekly
- AWAY

RCA LICENSED

IRADIOS

ROA Licensed Automobile and Home Radlo Bets for Ameriean,
European nnd South Amerionn Reception. Besutifol World Master
foor model radios, Guaranteed foreign receptien, Cusiom
made with exclusive all matehod walnut cabipet, asroplane dial,
twin Ulumination, dynamic speaker and automatiec yolume contrml
Ciiven awnay absalutely FHEE with our new sensntional utliitl!l!
PUNCH SALES CARD PLAXN. This is the opportunity of the

year—rmks up Lo B1M carh sach week lof Foureell. Evety home, oid

T laery s il o Individud “wintathes  merveioia e FREE 0L
e €an alse furnish Radios for Battery Use.
WRITE TODAY FOR OUR NEW STARTING OFFERS
Biart 8t oner making meney! wiih oo salgus sles plan. Write for full islormation
m ran seeure nny or 6l of thess dans,

DELUXE MFG. CO., Dept. 239, 173 W. Madison St., Chicago, IIL

Make é“'§_l__5__(__)

GIVIN

A
i
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Furvban MELAAINLLG ALY LRLIGLNGE ShLLLULY

Two Giant1 Indusiries

AIR CONDITIONING
ELECTRIC REFRIGERATION

We supply tralned men for Amerlon's fun fustent-rrowlng in-
dustries, If you can mest our sequisements, we tralsm you
for gend pay poaltbons s [natallation and Bervics Expert in the
Eleotrip Melrigeeatlon amd Alr F'm,“ﬂl:lu,u”h‘ Nefdn, We will
e you an opportunity to gualify for profitable emplorment
that ran pay you B15 00 1o $45.00 weekly and upwonds with an
expeplionslly bright future,

Can You Qualify?

Im order to be seerpitable for enmllment you should he
bektween the ages of 15 and ‘_i]. have s falr eduipatfan 4'-'5
[ mechanioally nolimed. Yon should sles b omploys
&l lonat pard time st present and be abile o furnish ehars
Sgter pelerences.  You must be willing to stody during
mparo time for o few mopths,

FREE BOOK

et amazing ficta sbout setunl oppertunities [ itioum
men in Air Conditioning mnd Elerlrie lto?:h;n::.u:;,”l“!?; e
Free Book deseribas Lhass i king opportimities nned tells bow von enn il
iy il you meet cur requimmenta.  Writs for your copy loday, No ebligniien,

UTILITIES ENGINEERING INSTITUTE &%

400-410 N. Wells St., Box 1186, Chicago, 1.
e e —— ———
QU ICKWAY tomake moneyin

men with modern

7% RADIO
training for service

WITH
work. New tralning method and service equip-

n £ ment affer starts you wmnﬁ almost at onee,
' . I

y Up to $3 an hour easy In o short time.  Write
NOW

Modern receivers
are demanding

today for FREE book of details,

Radle Tralnin
Dept. PM-81, 4513

Association of America
avenswood Ave,, Chicage

Electric

E WV Arc Welding

Revolutionizes modern Industry

b desire to contact earnest men to
n!lh'a“hﬂﬁ Manufacturers 55y and learn Eleetric Aro
Weldlng In thelr laboratories at the Behool of Engineering
Bmall training Fee. Accepted applicants will be fully trained
until ready to puas rigid test n.udmfmd insecuring employment.,

Pﬂﬂeﬂﬂ! one of tha outstanding opportunities
.A.l'ﬂ Wdlﬁng or steady Income and future success.  Welding
18 growing rapldly, replac lurge and intricate eastings, rivets,
nuts, bolts, serews. It ls commonly used In assembling eranes,
holsts, bridges, structurnl steel work, ete., No llmit to the
gglullmtian of welding to industry, ineressing durability and
uning manufaoturing oost. There 18 o declded shortige of
I:mperlr trained welders, 'I.‘.'hﬁ be content with ordinary work,
it or miss jobs and Inw pay when In A short time you ean be-
oome & triined Bpeciallst In Welding?

——-—MILWAUK E £ ="

f
SCHM 'quHGIIIEERIHG

PM-—136 No. Broadway, Milwaukee, Wisc.

e e — e e  n m—— — —— —— —— — — — —

Withont obligation send Free Booklet *The Dawn of o Gigantic
Industry and [ts Outstanding Opportunities,’

1) ] R e i R T e

O L

@ Just mall the coupon and we'll
send you n 8ot of these remark-
able auto books, just off the lurma
Whether you want to qualifly aas
garage owner, auto repalr expert
orf merely wish to know how to
your own ear 1009, eficlent,
lock at these books—they are sont
to yvou for free examination. This
brand new editlon has been pre-
pared by agroup of Amerien’s fore=
ost automotlve englneers and {=
written 8o nnybody who can read
will understand—a verltable gold
ming of valunble Tacts.

‘ake ndvantage of this offer
now: send In the coupon for FREE
examination, You don't pay us
penny, you don't obllgnte vourself
to ilu.r.' anything unless yon declds
to keep the hooks. Just tell us you
want to see them pod the full set
of 6 great volumes, just off the
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Who Can Solve It?

“On a barrel-testing machine, the barrel
is submerged in water and air pumped into
it under pressure to show whether it leaks.
A whole barrel holds thirty-one gallons,
under government specifications. If there
is some way of translating the amount of
air in the barrel to a scale which would
show the barrel’s capacity in gallons, we
would be able to test for leaks and for ca-
pacity at the same time. Do you know
anyone who could help us solve this prob-
em?"—Chas. S. Jacobowitz, Buffalo, N. Y.

Homemade Tractor

-g “l am sending you a picture of a tractor
which I built. It is powered by a motor-
cycle engine and is sturdy enough for aver-

age farm work."—R. Koch, Allentown, Pa.

Radio Service Man

“I built a set de-
scribed in a recent
issue and it works
to perfection.
Your articles on
radio construction
are interesting and
educational. I am

a Canadian radio service man."—George
Morgan, Farnham, Quebec.

A Speedy Boat

“I inclose a picture of a speedboat that
I built. It is eighteen feet long and pow-
ered by a fifty-five-horsepower motor that
gives a speed of thirty miles per hour. Cab
and sloping back resemble the latest auto-
mobiles."—V. F. Antoine, Anaconda, Mont.

W ants Durable Covers

“Your magazine is highly appreciated in
our house. By the time the family finishes
reading it, one can hardly recognize it.
You should use more durable covers.”—A4]
J. Bachman, Nashville, Tenn.

A Gee-Bee Model

“While looking
through my Popu-
lar Mechanics I
became interested
in details of the
Gee Bee super
sportster model

plane. Inclosed ) '
you will find photos of the model which I

built."—G. A. Sheill, Detroit, Mich.

What Makes Planes Noisy?

“We would like to know what is the per-
centage of noise from the motor of an air-
plane and what is the percentage from the
propeller ?”"—Norman Roth, Chicago.

(Experts say the propeller is the worse

{Continued to page 37A)
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- Eggs Turn into
St Dullarl FAST!
Make $1,000 a Year
in Spare Time — Easy
Lota of rngl:n l'ur"\"l;:'[! in the p-uulﬁ
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. The National Poultry Institute :
. Adams Center, N. Y. Dept. 33-A :
H 1 want to know how to make big mon E
H ralsing pouliry. Send me your FREE book =
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HEALTHFUL
CLEAN

Here is an em:tmg yet harmless game for evegy member of the
family, voung and old, indoors and outdoors. Dev cln both
mind and body. Endless hours of exciting fun, A man's life and
honor used to .di];enr! on his skill with the sword. Today lene-
ing is taught in all colleges. Boys, get your aet right away and
become the best awordsman in your neighborhood. Thospring-
steel 3 ft foils are equipped with rubber buttons making them
Mfmtﬁ,; harmless under all conditions. Complete set of two
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{Continued from page 34A)

offender, making about one-third the total
noise of the plane. The motor, with ex-
haust, makes less than one-third, and the
two sources, motor with exhaust and pro-
peller, are blamed for about sixty per cent
of a plane's noise.)

And It Really Runs

“Here is a photo of the 114" scale loco-
motive which I built. It is complete with
belt injector, mechanical lubricator, water
gauges, donkey water pump and steam
brakes which I made myself. Weight of
engine and tender is 500 pounds.”"—R. Tan-
ner, Toronto, Canada.

Could She Be Wrong?

“Mrs. Jerry Gilligan states that more
men than women drivers have smashups. In
a recent article in the Buffalo Courier Ex-
press, actual figures were given to prove
that women have three and one-half times
more accidents than men per mile driven.”

—Robert Venn, Randolph, N. Y.
Two Vote “No”

“James C. Perry suggests that you issue
a larger size magazine. I have bought Pop-
ular Mechanics for a number of years and
have filed information in standard size
loose-leaf binders for reference. If you
change the size, my system will be ruined.
I have always drawn the wire fasteners
from the magazine and have had no trouble
making the book lie flat."—Charles D.
Todd, Garfield, N. ]J.

“In answer to J. C. Perry, I am one who
{Continued to page 55A)
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THL’S super radio-musical instrumentwas created for those
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ance . . . heretofore unattainable. It is today’s enly “aged”
radio ... offers 6 tun;ns ranges . .. 414 vo 2400 meters . . . ete,

This 24-rube achievement out-performs
nl:lner reuiveﬂ. A_uurr; Un]imi ted Smpc
Full Fidelity. Audio range is 20 to
16,000 qr:']u per second . . . 40 watts
undistorted aulput. Fu“}r !umnleet] for
5 YEars « . l.l:-.lu].uln J.lti.lflrl.iqn u.nu'vul
The 30-day FREE Trial Offer enables
you to try the Royale in
Four own home, without
[, obligation. Write now for
,:1-& ].iltn.i-ur\e oT mnI COupon.

Y ROYALE DADIO CRAFTERS
{Division Midwest Radic Corporation
Depi. 204-C, Cineclnnatl, Ohio.
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“dJ have REDUCED
MY WAIST 8 INCHES

WITH THE WEIL BELT!"

.« Writes Gﬂ'rgf Bailey

Wear the WEIL BELT for
10 days at our expense!

YOU will appear many inches
slimmer ot once and in 10 days
your waist line will be 3 inches
emaller. 3 inches of fat gone ar no
cost! *'l reduced 8 inches™ ..
writes Geo. Bailey. *'Lozt 50 lba. ,"
writes W. T. Anderson . . .
Hundreds of similar letters.

REDUCE Your WAIST
3 INCHES in 10 DAYS

or it will cost vou nothing!
THE MASSAGE-LIKE
ACTION DOES IT!
\ You will be completely comfortabla
"1" s maisage-like aclion qullijr
but persjstontly rillllln atas Tal
L with every move! Gives an orect,
athietic cAITiage . . « Upports ab-
deminal walls . » « Keops digestive
organs in place . . « preatly ins
creases  anduranee,
Fat endangers your health., In-
B surance Companies know the dan-
W por of {at acenmulations, Sua don't
wait any longer . . . act TODAY!

N

THE WEIL COMPANY, INC., 561 HILL ST., NEW HAVEN, CONN.
Gentlemen: Send me FHEE your illustrated folder describin TMI
Weil Belt and fyll detaiis of your 10 DAY FREE TRIAL QFFE

HName ........
Address

sEbdpEERE AR E AR L L T ]

Btate. . .
Usd coupon or send mame and oddress on penny pm.h:wd

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

Picture the joy of playing o snappy foxtrot, dreamy waltz or

{avorite on the Xylorimbn '\u reason why you
ghouldn't! Xylorimba is easiest of instruments to play and
yet the most speetacular. In constant demand by orchestras,
radio stations, at lodge meetings parties. Muarvelous
opportunity to incrense popularity, moke big uEu.reunm
maney. Mo bothersome proctice or exercises. With Free casy
leesons you nctually Start to Play Very First Day.

BIG FREE BOOK tells all about Deagnn line, liberal trial
offer and ensy payments, Send coupon today for your free copy,
J. G. Deagan, Inc., Dept. 9451, 1770 Berteau Ave., Chicago

Bond me, without abllgation, full details of Free Trial offer and
easy-payment plan on the Deagan Xylorimba.

mellow ol

FPOPULAK DMECHANICS ADVERLISING oECIIUN

PHOTO-ENGRAVIN

LEARN IT
AT HOME

We Furnish all equipment and materials
including inrge photo-engraving camern complete
with lamps, lens and sereen. When you have fin=
fahed the course you can establish o good pulﬂs
independent business with the equipment furnish

or work for others at o big salary. Photo-Engraving
aflers grealer opportunities today than any oiber Indistey, Every
pictsre in this i m. of Popular & iEJllhl.El 'Il eumtnlw;r Cha frine~
eaa we teank Eam pood mim IBa lenrning rite loday
[of our new IIII:IIH‘d: :quh:l[ whin I'Il engraved nn 11'II-1IITI"=“
wiezh & wa Furnish, You will nat be nbligated in sny way by wriling

Agrors Bchool of Photo-Engraving, Dept. 118, Asrors, Mo,

New York
Electrical
Ask for free booklet School

popger plats 1o
L ahowvn piolios
o by 10 :n!hlln
for 8153

i)

3
13

Established
1902

44 West 17th St.,N. Y. C.

DIESEL" New Power

mesame & new profesion, & new Grada for eooumtless Lhousands of

Lanrn [hesl opemiion, constrootion apd repair HOW, Uss lhll
new, ermpleis gquisk mlrm ook, Alr -.mi wclid {wel injeetion
w¥skema piplalned, Ban e Bond mame snd address
anl wa will shig this nn-' hnn'll P [hinee] Hnginas' !rh-ﬂhhlhisl!
ughsh s

Pay ih i dy 8250 plos & [ L

lwiry :nT:I'ﬂr:: 2nnruul. wnnﬂhl:;m.l:! T-I'"jilu alnn®i
this subjert eam pave the way for hiegor pay, send

back snd svery penny you h-'i"r un will ba returned ta

)
Fous I you peeler you may == -nl: 2250 apd Lhe baalk o‘é
will be mut wilh Lke mime money-bask paarantes, t\\

ICAL SOCIETY
351 Chicaga, Wl

Learn Public
Speaking

ﬂ.i homo —”I Hil'ln" tUme, Many overooma
*wtngre-Cricht, " el pelf-eofidoncs, and inernnns
thalr sarmlng power '|‘|1'r|IIF|1 mlaklit b WY AL
A b efective spsech, WL for Tres hook|et, JHee o
I nrk Wamatora Witk Words and e il msanda.
HORATH AMERICAM INSTITUTE, Dept. 1351
Ja01 Michigan Avenua Chicago, Ilinois

Ada S1000%

Thare wrs many ni _nndu-ynrlhm[lu monay, start o bosieem, and make & good
liwilng, umrhl.q ell'.".ﬂ Tall timme op spare hours, Resently & business magnzins eompiled
ahe papwrienrns of hendrods of men and umnq--n. wha -Llru-d. iz busbness with litle eapital
lmi Jlnl whrising gl le:lrnd: in splte of hard ibmes, This valmsble isfermation s
bu:i oalled "A Theaesmd w:-;- Lo Maks F1L.00D" i is nol & siecens

Eﬂu:[-n‘rglual hanilbook mmj fnzin, ﬁ;um-ur::ld gym&l!‘.u; h-.i‘nrﬂulm meguralely
F“ E E w— Write for = [res synopsis of thess thowssnd money- mllH.n: plans.
DARTNELL CORPORATION &5 e s " thnsis

‘Hf HIGH-GRADE INSTRUCTION
A BY CORRESPONDENCE

College, Post Grad, and Bar Ex. Rev. Coursen. Law haa atiracied
mm'u- huj:“hruhi men 1huh uny alber eniline. nd today for
coat, easy lerma. Standsrd texts. .Htrm

Block

CHICAGG SCHOOL OF LAW &iitior i

LEARN AVIATION MECHANICS!

Gecure thorough training in airplane and engine mechanles. Com-
plete Aight training ern equipment. Write for new low rates.
Rabertsan Aviation Scheol, Depl. A, Si. Louts Municipal Airport, Roberisen, Mo

E:HANIC’AL DENTISTR

ke g gttt RENEIOIN, Frstee NUD| e
L (=]

"ﬁu Eve. Easy terma. Tods FREE. Ask for Cislag P,

» SCHOOL of MECHANICAL m“.l“'.“ll-q RT1.E

BUCHSTEIN'S FIBRE LIMB
in mmluﬁ to .v-um' ntulg.]]
atrong, coo Camy
¥ments, Brm or all de-
rmlt.u ts wanted.
- BUCHSTEIN 'GII.
Bl :Il'# Am., Ba, III-IEI.HH.II.

When writing please mention Popular Mechanics
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JORLDG CL’AS SIF IED
P Aclverlisements .

Advertisements in this section, 35 cents per word, each insertion, minimum 10 words, payable in advance
To be inserted under proper classification in February issue, copy should be in our office December 14th
Popular Mechanics Magazine, 200 East Ontario Street, Chicago, Illinois

Popular Mechanics Magazine, Chicago, Il

Gentlemen: We take this opportunity te state thet we are
more than pleased with the results that we accomplish by our
YO U’LL PROFIT advertising in the classified columns of your paper. It certainly

is all that it is claimed to be and more. Within the last sixty
days, we have received over eight hundred replies to our classified

Bf .readmg and answenng.the advertisement in your magaszine and they are still coming in day
classified ads in this section. after day. We are receiving many from forelgn countries, South
win America, South Africa, ete. Also we are very glad to be able to

Hundreds of ﬂ[l]]-ﬂl'llll].!'l]ﬁﬁ to make this statement, thet over ten per cent of the people to
make and save money. whom we sent our catalogs have placed an order with us for our

books. We certainly appreciate your co-operation and we expect
to be back with you again in the near future.
Yours truly,

{Original Teki
11."‘.’],.:":”,';,“'1';.’"?“ B & W MAIL ORDER SERVICE.
AUTOMOBILES DEMONETHRATORS, Compressor,  tesl RECONDITIONED Motoreyeles, New and
bench, H-hour battery  charger——are  welder. used parte for all makes, Complete serviee.
ATTENTION—Autolsts, mechanies. Add Gusranteed., Trial and terms, Ken's Koguip- Whitman ﬂ.ln{nrﬂr!u & Hupply tlo., 405-8
te your income. Maoke, sell aml Imstall Vae ment Exchange, Tox M-162, Troy, Ohio. Bouthwest” Rivd., Kansas City, Mo,
test units. Ellminates guess work., Reep PLATING Outfts for sutomaobil ris. MOTORCYCLES—DIrect 1o you at rock-
ol tuned, o 1 makimi, petk of 8L | compcet o bty Mo, ke dued. “ees | Boltom whilesaie prics” Hebulll” rondiied
: 7 % : : an aranteed lndlans, Harlevs, ele, n
carburetor {4 adjusied correcily., Test valves, ']""'I{::,;i':lz: .”f' pruaie: (Kunmual: G Ave, ]l]: ut}jjlnyl!'lur I“l'h.r‘gail:; HI.I"EII].::I*I:;‘." ll.'.‘r:n'-
plston rings, fuel systems. Quicker aceeler- | Z- - dall Hicks Co., T80 Commonwealilh Avenue,
n:lun.l 'llm'csl Eus, l.'iul.; rl:pl.:llr hiII]n- ILLII-IS- I;llé-'-'lt"[.'li';ﬂ. Rings. Pp]im. u‘flarl{rr E®aTH, Hoston, Mnsg,
trated drawings and instructlon sheet. 250 vrake lining. Carey, Palmer, Muass, s =
Informetion  10e, Auto  Specialtles, 429 . 5 - * —— Tl HENDERSON, _lm!ll.nm Huper X I:I'LIII Har-
LY Rve. Mipwiad N tans aceurately. $1,00 prepatd. ‘‘Selfoller” | welding and grinding. Indlan Agency, $661
SLIDING Haul famminty i | bey Dravid rt I 1, Cylind
- - e : = Elngs aceurately. 0 prepaid.  CCSelfoller” wildlng and grinding. Indlan Agency, &
Y FF'?:E‘]#J:E’;;;J&%“T;’ %?nxllugﬁ;u;“:; —gasy loss culter 25e, Amerlean-Slmplex | Archer. Chicago. Il :
i b it "o, Amderson, Indlana. BEND 15e For illustrated used motor-
Diesel oile, FPlymouth '8 s 40 mlle ———— s
!:.:.lllgnlnf 4|_.h|-'|f.| oil. \'-B'i"urﬂs Il'!; ”-:_' THAILER Drop nxles and chassls Lo or=- | cyele catalog. Rargains, Largest stock gen-
Norks on sny car. Anyone ean Enstall,  Coin- dor. Carey, Palmer, Mass. gh:r Illlm:l.lnn I!il:l'l.ﬂﬁl'llll.l ||:ullnn::'r|::u. Indian
plete instruccions, rvotoprints, pholographs of loloreyele Sales, Kanzas Cily, Mo,
S—dlfferent methods of  conversion 1,00, A, C. GENERATORS MOTORCYCLE Bargains, lowest prices,
Order yours mda}'i }iprl Behling, Box 4, |Iir|J:'ﬂll'I I;':]“I“ rar aillu.m:u. 1Intwrrlu nered-
Los Angeles, Callfornin. TWENTY New practieal changes for iulo- sOrF e oehester arley  Davidson  Corg.,
AUT Meochanfes—Riilld yoaur swhi  molor mohille generatord.  Hed our ailvertlsement at 1" “'I""t “:Iiﬂ Ht “E_"I'F!_I_'?'I‘.__n.\_'.i___
test equipment for eolls, condensers, plugs, bottom of page 118A. Autopower. lne, neE \'Ilhliﬁﬂ"\: }.;pulah.r_ Marlew, Indlan
-F -
e o g B AUTO TRAILERS o Tl e 7 el i
Ay pin Lt nilak, 4 eslnu -
$3.60, with radio anmiveer S2.00 extra. B Louls, Mo,
Haker, 1026 _Mujletan_Ave., (ak Park, IIL £l VALUE For S0c. Get facls on fraller
MIDGET Racing. Get full detalls on this | coach design. This G0-pure book ean save AVIATION
thriiling sport; facts for funs, Lullders, driv- | oo 160 tHimes s eost. Order direct From
era; track sizes, regulatlons; car speclfica- | Gothor, Money back §f not satiafed. % tax BROTHER Can you spore s dime? I
tions, letures, working drawings. Book f Ohlo, Ray F. Kuns, Dept. 126, Maodlson- yviwii rvan, serd i to ome and I'1l send you
tellz all about Indlanapolls ears,  Aliller- ville. Cincinnatl, Obio. my 1955 aviution catalog. Prices sre lower.
Ford: and world's fastest car. Hrand pew - - - Hend thin dime ioday, (Consda 20c). HKarl
J\ujl;mt;billltq Ilm;!lngu. Ior;:rth t:l}lrlnn. SIHIH.uli;- I BU l: I-‘ranh'El?lhtrnmr; 1|rnlh=r”tlnuyh I-lﬂll- irl, 57 W, Poplar St York, Pa.
PRy A2 GO0 Je tax HpM . ave ATy CUPALAE WS HUCHHAE-£2. TR e PARACHUTES, White silk, nary T
Ohlo. Ray F. Kuns, Dept. 16, Madlsonsille, | lock, Carey, Ohio. AL S T U, Ty T,
Clacinnati, Oblo, T s e
Illtﬂl'lﬂﬁvf,lli;nm"um‘r qulclcll;r ;h:n.udiln xre HﬂTﬂ:ﬁ:ﬂ;Ef;FEIl:;‘ﬂLES‘ Hros. Balloon & Parachute (o.. Aurora, Ill.
wielder, Elds fenders, cylimder Dends, el - - g
Plans, drawings $1.00. Neal Brown, iich- rOrELLENS, LI e Lk B
land Springs, Toxas, PARTS. Send 10c for new 24 paie Hand- TURGREDR SRohrs R i
200 MILES 3%e. Borp stove distillate fn | hook of Information, Hsting mew aml weed | oooame 800 postpald.  Alrersft Dipect
your car., (det parts In an¥ sunk vard, Com- party, wmecegsorles. tires, batterles, for In- Athens, ﬂl-ﬂ- o ? ory.
plete detulled ?nh.‘l]‘l:li:ltlun and hlueprint Soe dian, Harley, Henderson, BExcelslar. Bools, ANTETE, 1]t
(eolnd. . O. Carmichael, G015 2od Ave., | 622 E. Grand, Des Moines, Iowa. I’lﬂlrl;lll-.l..l\«{l:.l?tl-*i1 an'erml.frnIIl.nu !Is:uu:lIEd:
e P — —— NS S i LR o
Los Angeles, Colif. BICYCLE SBpecials: '[TII'L!tBL: Hl:iﬂ ul}:.in ;,_n_h.m ]’\IIM. Michlgan. i
AUTO SUPPLIES—EQUIFMENT B 1y 'ﬂ’“;:,:." ) el 4 TR .'s-.lur,m;::qL training under our appren-
¥ . = tice-plan, see pe
ATRIPING Automoblles, Urucks, furniture, “BARGAIN Mechanies Directory,” Wil- WRITE For free model sirplane samples,

ete,, 1 i b T Atk more, Ky, Year 20e, Alrplanes! Motor- 5

Oute” newr ‘Master Palnt Btriper. Change col- | eviest Machinery! Eversthing! (Monthly.) Acro_Shop, 3050 Huribut,_Detroit._Mich.
d ol ! T iE - nsf silote

Prnetly cleancd i and oatoide At | o OWER Your bike with lnw riced Speed- | cut up ta $7.000 per year: mechanics, $5,500.

rate.  Three wj:uﬂ slzes, 1/532% . 1/16" Ibilke motor.  Altach s one hour  Elehty Learn at this government approved  school,

- . pmifles to gallon. ‘Thirly miles an hiour. Free | \wreite for complete Information, State age.

" —f1.50 pach. St of thres $2.50, Wen- b Yot T :

dell Mfg. Co., 2804 Helmont, Chicago. ﬂm?r\. %::;'iélffdj.[tlﬂﬂr{.;ﬂ:“ﬂ"km: e }r]iEEur‘Infi'Erllrin ‘Hfl':':!uul' HOOE Adrerait -
CAR Owners—Auto shops—Wushers—Hos | ~ WHOLESALE  Blevcles  and  supplics,

your ear ever been atalled br enin. water oF | Tyealors and repair shops only. |'.'.,-,L.,,,TI :ul'n- BATTERIES, GENERATORS, ETC.

ftow? CAntl-Rain' & chemledl, orlginated log mn request, Tulss Motor & Cyele Co.,

and guaranteed by us, dropped on lgaitlon | iz, Oklahoma. WESTINGHOUSE Fewer generators. Out-

sratem, will cause & water shorted ignition put 2040 warts, 1168 yolts oo, $%.00 ench.

evstem to functicn instantly and perfectly 1 HIISTMAS, Motor hicycle $45.00, new, National Electrie Tool Co., 550 Washington

regurdless of how badly the system ls short- Motoreyele tires £3.95. Wheels £1. Chains Clhyleagi, At o

el One-half piot ean, & year's supply. sont $1. Engloes $10.00, $75.00, PParts. Renlal | =
prepaid on recelpt of price S0e.  Agents nervioe. Rlepeles  $13.50, landems 330, EXTREMELY Simple wind charger gov-
wartl, E. J. Bradley Co., 2033 N. Waler- Bayz balloon whesls. Hon ! 12¢. Price Cut- ernors,  hlueprints %5,  Propellers  $2.45
loo #t., Philadelphia, TPa, ter Deninger, Rochester, N, Y. postpald. Emill Magnuson, Hackoo, N, Dak.
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POPULAR MECHANICS ADVERTISING SECTION

6-VOLT Windchargers, clearing at THREE To ten KVA alternating gen- GUNBMITHS' Becretz—Bluing, checker-
;‘!1 A5 each. Guaranteed. Propeller Man, erators. Molors, converters. Queen Clty ing, engraving, ete., 25c. International
indred, No. Dak, Electrie, 1736 Grand Awvenue, Chlcago. Ageney, Cincinnati,

COPYRIGHTED Plans for bullding pow-
erful wind battery charger and light plant
25c,  Wind Electrie, Bonilla, South Dakota.

WIND-ELECTRIC Light plants, manu-
facturers quality st home-made prices from

WINDING Data, 100 AC motors, various
horsepower and voltage, $1.00, Motor Data
Ca.. J002 Monroe, Kansas City, Mao.

REWINDING Motors and 330 other wval-
uable articles in Bhop Notea for 1935—50

PROFIT And pleasure in taxidermy. Com-
pleta gulde for the preparing and mounting
of animals, birds, fish, reptiles, etc.. for
home, den, or office. £1.85 mlpnkd ]-"'qpull.r
Mechanics Press, Hoom l::tg 200 E. Ontarle

new standard steel parls. Simple, strong, Bi.. Chirago.

durable, Inexpensive. €. Plocker, 11201 'j?:;,'}. E,"‘f—,‘”i},ﬂ EPE&J&L gﬁﬁmﬁa“rn“' =

Siratiot, Detrolt, Mieh. — X FIELD GLASSES, TELESCOPES
orage H

lghting systems. Eﬁmllfll?: .;':p::';*';r all MACHINERY, TOOLS: SUPFPLIES AND MICROSCOPES

make plants. The ideal battery for wind BARGAINS, Demonstrators, electric are USED Rinoeulars, microscopes, astronom=

driven gencrators. Replace your old batteries
with Edisons. Rugged construction. Non-
acld. No sulphation, Fifteen wear life.
Pive year unconditional notarized guaran-
tees. Complete gencrating plants. Free il-
lustrated literature. “"See Jay Bailery Com-
%ln.;." 82 Bterling Avenue, Yonkers, New
ork.

§-32 VOLT Wind elecirle planis. Kits

$10.00 up. Paris catalog, plans 25c. Cur-

rier Mfg. Co.. Minneapolis, Minn,
ELECTRIC Lights—Wind driven—You

build them. Write Wind Motor
Rideway. Mont.

EDMBON Non-acid storage batteries for
all types electric light plantz. None of the
acld battery dizseases. Long 1ife. Fully goar-
anteed. Afttractive bargalns in light plants,

erators, molors. ecle. ). Hawley Bmith

pany. Croton Falls, N. Y.

GENERATORS—3I2  Valt, 1000 watt.
Brand new $25.00. Vietor Mfg. Co., Box
75, Adrian, Michigan.

Electrie,

welders, guarantesd, 30 dayvs trial and terms.
'in'ln;:rlll.u Ken's Equipment, Dox M-164, Troy,
0.

HAND Bpring winders $2.50. H. Myers,
111 Washington Street, Durlington, Iowa.

WHOLESALE Prlees! %" electrle delll
$5.05 postpaid! Paint spray guns £1.95.
Guaranteed. Bhop supplies, tools. Catalog
1ie, HKostka, 2350-U Bouth Crawford, Chi-
CAED.

ELECTRIC Tube plates with attachment
for rubber valve siems §5.05. Havwood Com-
pany, 709 Bo. Kolmar Avenue, Chicago, I

GUARDED 10 Inch band gaw, bronze
bearingz, iron frame, tilting table, Bwedish
steel blade, 5845 plus transportation. Mich-
fgan Auto Accessorfes, Detrolt, Michigan.

I-I“' 5 LODGE & Shipley lathe, nuick
Em eonditien, price $175.00,
15' rch, i'uh'k chix

. sl Bteptoe o f‘mdhaém'
N oe crank shaper
F125.00, .

All I|HI- nl‘ machine tools, Terms

ELECTRICAL SUPPLIES AND to suit. Clocinnati Machinery & Bupply
EQUIPMENT Ecr'f:"“"’ W. Becond Street, Cincinnatl,
o,

ELECTRICAL Fxperimental Ishoratory
kit. Outstanding Xmaz gift. Edueational—
faseinating — uwseful. Conlains alternating
eufrent’ generalor, small motor, microphone,
transformer, condenser, electroplating chem-
ical, special carbons, eleciromagnets, glant
magnet, resistances, polarized recelver, ete,
25 pleces finest commercial apparatus—
welght 14 pounds, Construct are furnaces,
peerel  detectophones, powerful search leht
extonsion telephone, burglar :.‘I:.rm
electricity, electroplate, eto, plote :|-
structions for many “mimmu. -l'.lﬂainll
cost  §l3.00. SBuper-bargain $2.79.  Our
de luxe experimental kit containing sdded
apparatus, ghort electrieal course, blueprints
for laboratory constructional bench—welght
168 pounds.  Hpeeial price $£3.99. Htamp for
catalog. Electrical Balvage Company, DBox
524-AK. Lincoln, Nebraska,

" HUNDREDS Of new and rars items, re-
lﬂlnunaznl parta hzlnd iluppt::: STd de for
now, G0-page, wholesale catulog. Autopower,
408-B 8. Hoyne Avenus, Chicago.

WELDING AND SOLDERING

ELECTRIC Drills. Brand new. 3395 up.
Descriptions sent. Bhaw, §1-A Winchester
Bt., Boston, Mass,

BOATS, OUTBOARD MOTORS, ETC.

MAEKE 12' Howboat, blueprint 30e
Weesho-Ueo, 151, Detrolt. Mich,

BARGAINS In rebuilt outboard motors,
Bend stamp for llst. Murray Hoat Bhop,
Traverse City, Mich.

DOAT Hlue prints, paper patterns. Hend
postage for I.nform:tlm, Box 1007, Station
A, Cleveland, Ohio.

It'lt teleacopes, engineers levels. Mleroscope
slides, Hend 10 eents for list. P. O, Beox
258, Amsterdam, N. Y.

BUILD Reflecting teleseope. Catalog free.
Optical Laboratories, Larchmont, New York.

ANTIQUES, RELICS, INDIAN GOODS

F ARROWHEADS 20, 3 Rirdpolnts 185e.
Knife, birdpoint, seraper, spearhead 45e.
Catalogue, ins. Minerals, Curlos. Lemley
Curio_Store, Northbranch, Kansas.

20 CHALCEDONY Arrowheads §1.00, List
free. H. L. Talburt, Calico Rock, Ark.

ANTIOUE Guns, Indlan relles. List flve
cents. Elmer Ellis, Webster Groves, Mao.

TAXIDERMY

everyithing for
Taxi-

headforms,

GLABE Eyes,
1856 eatalog free!

every taxldermist.

dermie Manufacturers, Memphis, Tenn.

PAPIER Mache, largest line of decr head
forms, elk, moose, goat, sheep, rug head
forms., Full line of taxidermist supplies.
Papier Mache Specialties Co., HReading,
Michigan.

TAXIDERMY Bupples—UCuality artiflcial
eyes, teeth, genulne Jonas head forms.
Tools, maurllla ete.  Everything for the
progressive taxidermist. Bend for big llus-
trated ecatalogue—Free, Jonas Bros., 1049
Hroadway, Denver. Colorado,

LEARN Taxldermy, complete $1.00, 48
page supply catalog free. Taxidermy Studlo,
134 Waost 33 Bt., New York.

LEARN Taxidermy. Five courses, Blus

Beaver Taxidermy School, Lemont, I1L

DOGS, BIRDS, POULTRY, PETS

MAKE Canvas lueprint, 30e.
Weesho-1feo, B, Del.rpit }!lrh.

BUILIDY Substantial 16% fool cedar shell
ghﬂin-e. Partleulars, stamp. Arbec, Bedford,
[+ %

BUILD Your own boat. Our fabricated
frames szave you %s, Describe requirements
and let us quote. Tllustrated eatalog 100
boats 10e, Bay City Boats, Inc., 1552 Adams,
Bay City. Mich,

GOOD Acetylens welding generators cheap,
Use any torch. Do any job. Minor Portable
Generator Company, Drookfield, Missourd.

DEMONSTRATORSE, Electric arc welders.
Muongy-gaving prices. Used by the govern-
ment. Trial and terms guaranteed. Hobart
Welders, M-163, Trov, Ohio.

300 AMPERE Welding generator. Filne

eondition. $150.00. Wilmot Aute Supply,
1970 Wilmot Bt., Chicago.
WELDING, Soldering, brazing outdts

$6.00 to £69.00. Buperlor Oxy-Acetylens
Company, Hamilton, Ohio,

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

HOW To make efficient small electrle spot
wolder, hundreds other oseful deviees In
Bhop MNotes, Vol. 29, only 50 cenis postpaid.

Popular Mechanics Press, Hoom C 35, 200
E. Ontarie 5i., Chicago.
ENGINES, MOTORS, DYNAMODS

GOVERNORE Control gpeed of any make of
auto engine, regardless of load changes,
when used for stationary or portable power
productlon. Read our ad on page 132A.
Candee-Bmith Governor Co.

GOVERNORS For autc engine
units. R. Hoby, Truro. Iowa.

MOTORS, Elecirical supplies, ropairing.
Wholesale bargain pricelist free. Mailorder
Electrie Co.. 153 North Desplaines, Chicago.

T 25 BLIGHTLY Used 15 horse alternating
motors $9.85, 14 horse new Oeneral Electric

80, % horse Universal motors $1.95,

limot Auto Supply, 1970 Wilmot Bt., Chi-
ERED.

power

12-FOOT Flat bottom rowboat—eomplete
Emnu 25e. Free boatbullding catalog. The
udder, 15 Murray Btreet, New York.

+wam DAYVIS Chicks for broilers and
standard breeds. Make

layers, mora
money Ta !-l poultry. Demand Daviz eleec-
trie hilmher.] chicks. They are guarantesd.

Write for eatalogue, prices and early order
discounts. Davls Pouliry Farm, Ri. 34,
Ramsey, Ind

2 BREEDS. Rargain: hand-picked chicks,
baby turkeys, started chicks, hybrids, pul-
lets, cockerels; Towa Inspected. WWonderful
poultry book froe. Herry's Farm, Route 23,
Clarinda. Towa.

STANDARD Pet Journal,
months, 25c. Bample dime.

Milton, Pa., 6

OUTBOARD Parts—New or oged—all
makes—What do vou need? Crandall-Hicks
Empﬁnr. 782 Commonwealth Awenue, Bos-

1419 kAT

GUNS, FISHING TACKLE AND
SPORTING GOODS

BEAUTIFUL Hand made hunting horns.
Price 3$3.50 to 37.30. Write Ancel Ard,
Bastrop, La.

FREE Fly tying and fishing tackle cata-
log. Tack-L-Tyers, 1414GA Dempster, Ev-
I.I'IEI.D!I llllm}ll_

rmn I;H‘I'P Line fly tying materials.
Prices free. Work Fly Co., Pueblo, cnltnrh.

FLY And leader makers tonls and m:url—
ala., Complete line. Lilst free, Paul ¥,
1'uun|;, £0A%-1 Grand River, Detroit, Mich,

REAUTIFUL Mounted deer antlers $10.
Ted Galuaha, Hay Hprings, Nebrazka.

CUSTOM Tanning: on your small catch of
furs, Hides for rugs, mounting game heads,
Chokers, coals. Tannlag buckskin, W. W,
Weaver, Reading, Michigan

BNOWSHOES, 12x48, $T.00. Yours: re-
faln:d. relaced $2.50 wp, Indlan pack bas-
ots, Hudson Bay blankets, eie. Catalogue
r:ld; Howe Fur Company, DBox P, Coop-

fills, Maine.

NEW Pockel
Blue steel. Maple grip
ture for stamp. Grant Sportgoods,
troit, Mich.

weapon 40el  Kills game!
IMMustrated litera-
Bil, Dwe-

HUNTING Dogs—Guaranteed satisfaction
irmmmu back. W. L. Hicks, Calico Rock,

CANARIES, Beautiful singers.  Ideal
Christmas gifts $0.00. Ship anywhere gafely.
Thoema, 2033 A-N. 14th, Milwaukee, Wis,

XMAS Gifts that llve! Woolly, warm
Saint Bernard pupplez! Write: Royal Ken-
nels, MNaplerville, Que.

PFOPULAR Poultry Magazine — Helped
thouzanda to success and profits in poultry
ralzlng. Bample free. Twelve lsgues, 35e.
Four years, §1.00. The Poultry Item, Box
71, Bellersville, Fa.

POULTRY Tribune—Leading poultry mag-
azine, Five years £1.00; one year trial 25c
in U. B Pouoltry Tribune, Dept. C-823,
Mount Morris, Illinols.

SPORTEMEN: 200 TPoloters, Betters,
straight cooners, combination hunters, rab-

bit and fox hounds, cheap, list free. HRam-
gey Creek Kennels, Ramsey, 11l
BEAUTIFUL Pure white police dogs.

Ansonla Kennels, Mose, N. Dak.

ROOTS, HERBS, TREES AND SHRUBS

FREE! Send for this amazing new
“Herbalist Almanae."* Interesting! Instrue-
tive! Educatlonal! Contalng over 200 walu-

able herb medieine recipes and Indian se-
crets for home uze, Beautifully (llustrated
in natural colors. Needed every home. Dime
pcovers postage and handling. Write today!
Botanies, 145 West 112th Btreel, Chicago.
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FARMS AND FARM LANDS

STAMP COLLECTING

THE Greit Northern serves an agricdltural
emplre of fertile prdoctive farms where
renta, prices and operating costs are low in
Minnesgta, North Dakotn, Montana, Idabo,
Washington and Oregen.  Write for free book
and full information E. C. Leedy, Dept,
1457, Great Northern HRallway, 8L Paul,
Minnesola.

$£1800 POULTRY Income last year, excel-
tent home, 5 large roomas, barn, houses
for 550 hena apd 2000 chicks: 31% aeres on
improved highway, near lake and village,
Quick actlon value at $2500 including cow,
about 1040 laying hens, coops, equipment, Tur-
nlture, Plymouth car; only 8§00 needed,
balenes ke rent: page 20 big free catalog
winter bargaing,  Strout Agency, 255-P 4th
Ave., New York Clty.

L.Fw l]pnnﬂunl.l.&.'r Farm Ineame ls up.
still at mock bottam  prieea
W“hin[mn, Montane, Mionesots, Idaho,
North Dakota, Oregon. Azk aboul extensive
northweat  developments  under  construction.
Limnlune lmpariial advice. Specily state.
J. W. Haw., 118 Northern Paeltic Ry,
S5t. Paul, Minn

$5 DOWN, ! Monthly, 20 arcres in Mis-
gourl Ogarks, £100. Fighing, hunting, trap-
plng. Hiibbard, 214 Grosemian Hidg, Han-
sas City. Kl.nns.

PROFITABLE OCCUPATIONS
Biart bac i,

SFROG Raisers needed!™

BCARCE Alrmail and triangle. Besutiful
Uruguay ‘"Aying horse’” airmail and scarce
Guatemala triongle (smallest in the world)
are Included in oor big packel of G0 differ-
ent stampa from  Alouiies, QGrand Liban,
Venesuels, Britlah and French Colonigs, ete.
All for D¢ to approval applicants. Big 11-
lustrated listz froe with cach order. Write
today! Mystle Stamp Co., (Depl. 807, Cam-
den, Mew  Yorl Zrrdly

ATTENTION. Set North Borneo, set julii-
les, trimngle, #et Eplrus, set moumning
jump:. Armeniia, HSyrig, money stamp, ele.
Evervililng 16c to  approvial  appllesnts,
Brownell, 1608 Tenth Bi., Niagara Falls,

SBUPER-WONDER Parcket affered, econ-
talning B0 different stomps from Ethiopla,
Brunel, Transjordania, North HBornep, Zan-
gibar, Sudan, Macao, Iraq, Cochin, French
and  Britlsh Colonles, incloding  natives,
bonsls, ships, ete, Positively no Kurope;
everyililng for 1lle¢ to approval applicanis.
Big illustrated 1istes ineluded. Keént Btamp
Company. Box BT Hrooklyn, N. Y.

A BIG Bargain—All for only 53c. Stam
album, providing spares for 2200 stamps wil
T00 irlu:tﬂ.ﬂnm packet of 500 different
stamps, 500 hinges. and milllmeire measure.
Frea with each order our pamphlet which
tells “"How To DMake A Stamp Collection
Properly,” and our price llst of albuma,
gupplies and hundreds: of bargaing in eels
and packetz. Quesn City Htamp Company,
Room 36, B TMare Bircet. Cincinnetf, Ohio

Write fer free frog book, American Froz FHREE! 21 Stsmps from 22 different
mﬂiﬁL‘}“mmW’ (163-A}, New Orleans, | oonieing t:l1 miw au:lruriil lpulglllll.liﬁl
poatage amd roferonces  pléad. rpensteln,

INDIAN Candy, New. Original. ‘ﬂ:ut'— Box 1403, San Franciseo,
geous flagh.  Money maker. Heeipe §1.00, HUPERIOR Collectlon ineluding aiemolls,
Lettie  Rhodes, Quesnsborough — Station, commemoratives, jubiles, mourning, Soruth,
Bhreveport, La, s, €old ~Coast, and many other

FRO4G Malsing—1f Interested, we guar-
anter Lo save you mopey. Hend 10¢ for Q-
eratura now, American Frog Industries,
Rayne, Loulsiama.

BOOKS AND PERIODICALS

searce stamps ooly Tle with double J'l'!!ﬁilllﬂ
uwpprovals. Lueis Blamp Co.,
Edpemont, Haollywood, Callf.

THREE Scarce jubflees, 25 Jifferent Brit-
izh Colonies, eight obsolete T 8., world's
amallest alemadl fe with approvals, Phllips,
Patklane, Monrovia, Calif.

FREE—Catalog of 210 books on gas en-
gines, electriclty, carpentry. o work,
taxidermy, letter writing, magic, occolt gei-
ences, ventriloequism, bunting, fishing, Tor-
muLuu. cle., with credit  certifleate for

pmtuu Frunklin Publishing Company,

0 Morth Clark Streot, Dept. 2013, Chieago,

ﬂ:...l:l Beerels and New Discoverles, 35e,
Walnut Specialty, Eversit, Alass,

JUST Publlshed—New 1006 editlon Pop-
ular H!tllnnlt'l Hook Catalog, "A Rilllon
Ideas."" Thouziands of books on practical
subjects. 3¢ stamp {o cover postage brings

thiz valuable eatelog. Popular Mechan-
ca Press, 200 E. Ontario 8t., Chicago.

NADA—Weeping Prinress—Rare varl-
ely, $1.00, Ethjopia @ king stemps 20e,
1838 British North America catalogue fully
Hustrated 205p. Vinceni, 384 Bi Catherine,
‘Wesl Montreal.

POSTAGE Stamp history series, Vol. 1,
35, MeCaddon, 3659 14th Bt., N. W,
Washlneton, D, C

1) DIFFERENT For thia Ad and Je to
approval applieants. Evanston Stamp Shop,
2412 Noyes, BEvanston, T1l

WHOLESALE Caialog for dealers.  Jllus-
trated. Postage 10¢. Frank Co., 4000 Chal-

erove, Baltimore, Mid.

25 AMERICAN 2! Commemorative ap-

valsl  Larlng, 37 Winona, Hrockton,
GAMES AND ENTERTAINMENT s L
FTY H di 85,  Jubdl i int
PLAYS, Operetias, musiesl comedies, com- | gse ysed 400 " Harker ™ Temperance St |
lete minstrel fieat-parts with song progTams. | Saskatoan. Canadn,
bisekrhee” skhe, vaudentle etk momslrs: | e g i
gongs, mugiral readings, entertalnments, stampi; (o approval & lil'l.!'lt! e, Hwan
moke-up goeds. Catabog free. T, 8. Dend- Stamps, B4 Hwan, Dunkirk, M. Y.

son & Co., 623 Bo. Wabaszh, Dept, 11, Chi-
CRRD.

MAGIC TRICKS, PUIZLES,
JOKER NOVELTIES

MAGIC Catalogue 20r. Lynn, 105 Beach,
Drept. 3, Jersey Cliy, N. J.

250 MAGIC Tricks explained 25c
Two clever pocket Lricks Free.
East 126, Cleveland, Oklo,

AMAZE Amd mayatify! HBe popular entor-
tainer. No skill required. Two new hooks
explain, describe  hundreds bafling  tricks
you ean da. ‘%0 Myateries Magle' and
‘Book 1000 Wondera,” marvelously 11lus-
trated, bound together, both postpald 10c.
Nopg free.  Send today! Lyle Douglass, Sta-

{eoln},
Hayihe, 744

tian A-0G, Dallas, Texas.
LEARN Ventrilogulsm ‘lc stamp bringa
Smith, 123 K efferson,

rilculars,
fa. Il

LARGE Professional magie catalogue, 206,
Holden, 220 W. 42o0d 8., New York.

FOR BOYS
TRAIN Owners. DBelt power attachment
2% postpald., P. Kornau, 165 E. Mitchell

Ave,, Clocionatl, Ohlo,

1 MFFERENT
Approvale.  Sandies,
Columbis, Ohio

KO Junk® 100 @lfereot Netherlands die
to approval applicants only, 1. C. Trading
Company, Box 38A, Bellerose, L. 1., New
York.

1060 ALL I:Il.ll_"ra'rnnt only o to approval ap-

lleants. ' Johnson, Bex 267, Morgan
1111, Callf.

Beandinavipng 100
10687 Suemmit Sireet,

JUBILEE 4 Compleie, Ififty dJiferent,
6, 1834-35 sels, 20c nuapproval customers.
endall, ""Valls,"" Bydney. Canada

FREE—30 DIifferent 1U. 8. o approvel
applirants, 3¢ postage. Carpenier's Btamp-
o, Manti, Utah.

41A

ETAMPS., Fine selectlon =enl on spprov-
al. Quality at fow prices, Frol Herzherg,
PM.187 Grantfley, BElmhurst, Il

BPECIAL IMscounts! Teachers, clobmem-
bers, scoutmasters, serious colleclors request-
ing set approvals, Heference necessary
g_ri} Stamco, Kerrigin Ave., Unlon {.'I'lJ.

FREE 256 Difterent United Stales slamps
and new  beautifully  fllustrated loose-leaf
album section complete, to approval appli-

cants,  Hemd lbe o cover podtage, Hoyl,
42 Cornhill, Boston, Mnas,
T OENUINE Iaden  (scarce ol Gormen

stnte), Exotie Mongolia, Turks Caleos, $£3
1. 8.. miant bi-colored Caymanz, Imper-
forate "pa:k"—&h!n}nidy froe lfu approval
applicantz  enclosing rﬂ iking
Btamp Co., Dept. 56, “ll mmumh Bank
Blde., Brooklyn, M. Y.

PENKY Approvals by couniry! Hoerning

Blamp Exchange, Kanzad City, Kansas.

BILYER Jubilee pachet fc io approval ap-
licants. References, ploase. J. 1. Howard,
gl:lﬁ Poplar Avenue, Morfolh, Virginia.

50 ITALY, b0 Poland, 25 Raossla, 10¢
oach. Price lists free. John Graf, 1874
Loring Place, New Yarik.

200 MIXED 8c, 1000 Hinges 10e.  Bar-
galng, galore, lpnrnﬂll. Harvey Teeple,
Iverator, Indiana,

FREE Olymplcs sel: Jc posiege. Approv-
als. Buprems, 673 Btone, Hrooklyn, N. Y.

1000 STAMPB 1le, 25 U. 8. before 1000
lke. Elbert Hale, Palestlpe. Tiexas

HPFECIAL 760 Mixed stamps o, 1,000
mized Unlted States 30¢. Frank Strosky,
Hox 53, Perth Amboy, New Jersey.

FREE: Sels of Andorra and Martinique
with approvals, Lynk, 360 Hart Avénoe,
Waost Hrighton, Staten Islamd, N. ¥,

BCARCE New Guines sirmall, also Bo-
livia triangle, with fine packet 1n|:tu¢ln;

Ubangi, Chad, Gabon, Inini, Bt. Plerre,
Togn, Senegal, savages, ships and  animai
gtamps, Only § cenls (o approval appl leants,

Washington,

FREF Stemps., Welte for lsts. C T,
Wasahechiér, | Wyamlng, Bt Louls, Mo,

EAST Africa Ugandn Moo 51 catalog £3.00,
25c. Approval applicants. Turmer, Hox 1492,
Ban Antonlo, Texas.

UNTTED  Btates mixtures, und B,

Totomae Stamp Co., Dept. 101,
. C.

5—482 10, W—=250, posipaid ren §1.00-
£10.00 revenues, Willard Ennis, Greenwoml,
Thode Taland.

JOIN Monda Ligo—World's largest phila-
telle exchange., Iarticulars Te. Fallbaum,
Lameron, Montana,

£1.00 HONG KONG Btamp and fine pack-
et from Jamaica, Egypt, Ceylon, Nigeria,
Moxleo, Newfoundland, ete.; only 10e to
approval  appliconts.  Maynard Sundman,
D12, Box 334, :H.rla!'s:uult Conn.

BETOP! Look'—Exclusively comimemora-
tives, pictorials, slrmails, jubiless, incloded
In mammoth tro-valus  ecollection—sent for
B3¢ postage—provided you desire cur double
promium approvals. Tru-Value Btamp Berv-
ice. Box 6057, Los Angeles, Californis,

BRITISH  Turklslands—Algs  Congo's,
Montecarls, Nlgerconst, Uganda, Dilboutd,
Feundorian, Ivorycosst, Ubangl, countries
collectors need. Free for Gc peitage. Emplire-
stampahop, Dept. PM, Toronlo. Canada.

STAMP Collectiona purchased for cash.
Mary Btampeo, 8114 Maryland. Chilcago,

BRITISH Colonles. 200 dHifferent $1.04.
Britleh Afriea $1.00. 100 Australia $1.04
100 Triviah Acin $3.00, 150 Britlih Amerles
£1.050, 100 British Furope £1.00. Al conn-
tricge in stock. Approval dept. established
;_'th.diﬂ‘nlurlu Blamp Co., Box 444, Toronto,
Janaila,

TEN Desirable stamps including i Bolivia
Chueg airmail. mint Basutoland, 1935 Hon-
duras. three jubilee (one minl), late Keua-
tor pictorial and Netherlands Cuorascap ter-
rentenary ten cents to approval applleants,
M- Wililams, Bax 447, Br. Loois, Ma,

5 ITALY Commemoratives, with spprovals,
Clurence Schultz, 10th. Twe Rivers, Wis,

TXNITED Stateg 100 (iTerent 25 Steger,
Box 154, Crown Point, Ind.

WILL Pay up to $1,000.00 each for ecr-
tain Unlted Btales stamps. We offer cash
remioms for early ueed or unused stamps.
end 10e for profusely [llostrated catalogue.
Arcade Btampeo, 534 Ewelld Arcade, Cleve-
lund, Ohin,

NICHE Bets and single stamps sent on ap-

proval, Bend Ge for 50 difMeremi British
Colonials. Howard Wileox, Box 142, Tor-
rington, Conmn

FREE—Latest Rowmanian alr-mail sel to
appiicants for gpprovals st 60%  discount.
Charles Cleaveland, %08 North Humphroy
Avenue, Oak Park., Tlinols.

100 BTAMPS Freeo Al diffecent.  Post-
pge 3 rcents.  Price list frem,  Ask for our
0% approvals. P, M. Quaker Btsmp Com-
pitny, Toledo, Ohlo.

LAKGE TNusirated catnlogue free.
Siamp Company, 8t. Louls. Mo

FREE Complete ahlp set.  Husselbaum,
3161 Flathush Ave., Drooklyn, N.

Hari

HTAMTPT Rook—t000 hingesa—250, Gresn-
horg, 449 Barbey 5t., Drooklyn, N. T.
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GOVERNMENT Postal cards, priee list
free. Albin Gerstenberger, Milwaokee, Wis.
T MONGOLIA Bet, a8t to approval Iiliﬂl'
eanta! Martin, Box 1041, Orlands, Florida.
SUARCE Austrian mother's stamp Ge. A
vals. References, Jowel, HBox B83-
NVarren, Ohio.

110 DIFFERENT Stamps from Kouang-

teheouw, Ininl, Lataklia, ete., 3c to approval
buyers. Radger Btampes, (W23) 1wauw-
kee, Wi, —

18 BETS Frmn 18 countries. Bome scarce
only 97c.  National Parks Stamp Shop,
Glourcester, Mass.

1000 MINED United States 20c, Majestle,
Box 4783, Kansas City, Ma.

THIRTEENTH Wholesale review—Greatly
enlarged, sent free on application. Empire
Stampeo, Dept. 5, Toronto, Canada.

FREE! Denmnark caravel set to approval
applieants. Tamer, Leonia, N. J.

100 BRITISH Empire including 5 searce
jubilees only 1% to approval applicants. List

l'l;len. Mantle Stamp Company, London, Can-
aila,
1000 T, 8., Iseluding commemoratives,

precancels, stc., 15¢c. Lee, Bridgeport, N. ¥.

CHRISTMAR Packet, 1000 United States
stamps, over 100 different varleties., Filoe
gquality, %1.00, $2.00, %£4.00, 55.00 and
E10.00 (imit.) Approximately 104 commem-
oratives, old and recent. Countless others.
Entire lot $1.10 postpaid. Union Btamps.
749 Edizson Bldg., Toledo, Ohlo.

FREE!|! Scarce triangie! Set [0-year old
. 8.1 Also packet magnificent pletorials in-
cluding English Silver Jubilee, famous Spain
Goya and Newzealand Kiwi Bird! This $5§
combipation absolutely free with bargain ap-

POPULAR MECHANICS ADVERTISING SECTION

NEJD—-&earce
Faitonla, Georgia,

Alexandria, ﬂ.urha!jln,
Jhind, Inlni, 1
Teheou, Mongolla, Natal, Schieswle. Tlll
wonder-packet 5S¢ to approval applicants.
Extral Hritlash Jubllee set free with each
order.  Plymouth Speclalty, Hell, Calif,
IMPERFORATE l¢ And 3¢ Chicago com-
memoaratives and 33 U. #., Incloding early
issues; high wvaluyes; commemoratives, air-
mail; envelopes; speclal delivery; postage
due; revenues cataloging over Tic. All for
e to approval applicantz. Tllustrated price-

provale! Postage oS¢,  Midwood Stampeo, llat free. Corhan Stamp Co., Dept. P,
(P8} Midwood Hiation, Hrooklyn, N, Y. Gloucester, Mass,

FLYING Horse—and fve other beautiful BHIP sStampl! World's largest, fres to
afrmails, five cents, with approvals. Green Fppmrnl applicants. Also o beautiful
& Co., Norwood, rench, Hritlsh ecolonials. FPostage 3e.

HAILE HELASEIE Included! 2 starce
Abyssinia,

2 weird Touva triangles, other
gorgeous sets, 10e¢ with approvals. Korotkin,
(21 Newion, Minneapolls.

Kumler, King, Lancaster, Ohio,

UNITED States—Elaborate pricellst froe.
45 different 10c, 75 different 30e. Belden-
herg, Bareda, Mich.

BELL Unlgue packets—50% proft—send
2% for 10 different sample packets and
wholesale 1isk. ﬂregm Stamp Company, Box
6050 A, Portland, Oregon.

300 DIFFERENT 2oe; 1,100, $1; 2,000,
%!.ETQ. Fred Onken, 630 TOth St., Brooklyn,

ABYHSINIA Set eataloging $1.48, 10e
with approvals. Amerieanstampes, Rockford,
IMlinois.

FIVE Unused Spanish galleon stamps 5o
with approvals,. Wallter, 301 8. Adams,
Peorla, Illinois.

TRUGUAY—25 Different 3¢ with attrac-
I:ll:'n apprm‘ali Garcelon, Calals, Malne.

A stampdealer. 20% vomnmission.
:H.lrh.u.. 5307TH 8. Marshfield, Chicago.

FREE!!! Two pletorlal sets, or Mexdeo
new isspe. TPostage de.  Hoberts, 001F
Fourth, Bayelty, Michigan,

TRY Splendid approvals 50,000 4iT., 60-
B0 discount. ferences  please. Weiss
Wien (Austrin Gruns) Torgazse 24,

dﬂ DIFFEREXT Silver jobilees unused

Canada  jubllea ecomplete wsed 30e.
Yoo ﬁﬂmh Colonles 20c to approval appli-
ecanta. Westminster Stameo, 5060 London,
Canada.

100 DIFFERENT T, & I0e. 50 different
10,  Btamp House, Wenatches, Washington,

LIBERIA 'l‘rlm:le. two other trlmrteu.
dlamond-zhaped stamp, ailver jobiles, 33
others, BGe. Crowder, 127E North, Balti-

Jnore, Ad. -

THIS Ad worth 25c. If yvou send for our
approvals and buy G0¢ worth or more—large
selection of U. 8. and forelgn—reasonable

rices. Morton Btamp Co., 1121 Odive,

. Laouls, Mo

ALBUM Free—Spaces for 4.000 stamps,
2,000 ilNuostrations, free to buyers of my
approvals. R B Ebu 23-561 Crescent Bi.,
____Eh.laud City, N. Y.

METAL Perforation gauge 5S¢ to approval
applicants. References. Buckey, 2321 Lud-
low Mldg., Dayion, Ohin

TUNITED BStates mixtures, 5le Ib., 1hs.
$£2.00, Mission Co., 4512 North II‘.lclM,
(‘hh‘-n.ru

-PI:J-!\'NY Approvals free from junk for
serlous collectors. Plenty of bargalns at le

?11:1.' Taylors Exchange, 6122 Woodlawn,
“hicago.
NEWFOUNDLAND, 15 Different 5¢ with

ngirrwn]a, Huilzon La:t.J Plainfield, N. J.
REE! Alrmall set and 10 U. 8. com=
mamoratives  with lnnrmaln Postage 3.
Aladdin, 1550 Carroll, T™aul, Minn.

lood MIXED Farelzn 15el  Approvals.
English Company, Nashua, New Hampshire.

40 DIFFERENT South and Central Amer-
lea, including airmails, commemoratives, bi-
colors, pletorials; 10¢ with approvals. DBell,
4404-M Ethland, Baltimore, M

ATTRACTIVE Canada packel, commemo-
ratives, searce ovérprints, old and new fs-
sues. Omnly e with approvals. Raymond
Poterson, G891 Minnesota, St. Paul, Minn,

BRITISH Silver jubiiees from 3 different
ecountries, imperforate le and 3¢ natlonal
arks—all included in marvel packet eon-

!ulns 25 different stamps from Azerbaljan,
China, Ukrania, ete. All for only 5 to
approval applicants. Clipper Stamp Co.,
Dept, 7, Olooeester, Mass,

MARE Good money. Teachers, scoutmas-
ters, «clubmembers request our splendid
agents” outflt. Substantlal reference neces-
sary. Hart SBtamp Company, Bt. Louls.

50 BTAMPSE le. Many obsolete. Album
e. Buollard, 448 Tremont, Boston

MAGNIFIER, Stock book, stamp albom,
hinges, walermark  detector, perforation
EAURE, ml!llmﬂrﬂmh. rruhl BEADCE  Blamps.

Price S with (Pmrn. l- M.Iu Stampro,
Fox 4025, Culver City, California,

MAMMOTH Mystery packet rare stamps
only lie to serious approval applicants, also

BCARCE Moroeeo llrrruil Eritrea camel
glamp, maps of stamp countries, walermark

valuable free premlums with every selection | detector, hinges, perforation gauge, stamp
afterwards., Our ul-m!pl are better, our serv- | album, many scarce stamps, 5S¢ with approv-
ire is different. r-Tlay Stamp Servies, | als. Superlor Stampeo, Box 8276, FPalms-
1215 Browning Blvd,, Loz Angeles, Calif, Btatlon, Los Angeles, California,

UNITED: Btates! Br., Col. Approvals. ATRMAILS! Plctorials! 65  different
Reasonahle! Serious ecollectors! HBox 828, stamps from strange countries (no Europe),
Minneapolis, including  beautiful New Gulnea alrmail,

TRIANGLES, Octagons, alrmalls, com-
memoratives, eote., plus 50 different stamps
from 50 different countries for one dime to

applicants for our hlfh grade =a vils.
Ploneer Stamp Shop, 224 W, Maln, El Monte,
Califormia.

FREE! 15 Different Feru to approval ap-
plicants, enclosing postage. Ranson, 3555
Fullerton, Chicago,

DEAD Countrles!! Natlons which [fell

like ninepins!! Obsolete fssues from scarce
Orange Hiver Colony, Georgia, Transvaal,
Montenegro, and colorful sets from Flume
and Epirus. Omly 5S¢ with ap alall Jay
Cooper, 2008 Avenus M, B Iyn, N. X.

INTERNATIONAL Stamp Traders Club,
1703 Lemoyne, Los Angeles, Callf, Trade,
buy and sell, among memberz, Membership
1ist quarterly. Year membership and de-
taila 50 cents.

WORLD Wide penny approvals—Thousands
to choose from. Kokomo Stamp Exchange,
Hox 607, Kokomo, Ind.

“COMPLETE Outfit™
stamps, hinges, ete.,
rish, Philadelphia.

fllustrated album,
G8C0, 613 Par-

FREE Burprize packet with 500 mized
United States
Chicago.

TRIANGLE, Ships, cic. Cataloging 50c—

1%. Btampeo, G536 Ellis, with approvals Be. Chlefstampa, 1111-F
: James, Kalamazoo, Michlgan,
25 TURUGUAY 10e; 20 Alrmafl l0e; 25 BETTER Grade approvals. 60-T5% dls-

China 10c;
applieants.
N. J.

25 Luxemburgz 106e,

Ly approval
Ancher Stampeo, ord,

2% DIFFERENT Greece 3o, Approvals
Included.  Daywin's, South Rend. Ind.

BRITISH Colonkals, 50 different,
and postage. Wentink, 257 8.
Detroit.

ETHIOPIA! We offer a beautiful set of
thiz emplre. now the most famous country
in the world; also an Itallan set portraying
Roman History and Italian rulers; (German
Hindenburg mourning stamp; ard a set of
King Alexander, Jugoslavia®s assassinated
king, all for only l0e. Pearson Bros., 68
Naasay Ht., Dept. 19, New York.

ILLUSTRATED U. 8. Ist, price G5Sic,
large complete 7. 8, pries list free. Stanley
Qibbone. 381 Park How, N. Y.

4 PEBETA Goya Nude of SBpaln, No. 398,
only 25e¢; 1 Peseta Nuode, 10c; 10 Peseta
KNude, 605e; complete Goya set, 18 values,
$1.35; l.'l:l]:lrl.'i!'li! included. Paramount Stamp

dime
Lakewoad,

Eg!npnnr, Gii-N Nazsau Bireet, New York
FREE! Triangle. airmails, to approval

llf;llrimu. Beacon, 6333-M  Grandriver,
rolt.

count. Heferences.
chelle, M. Y.

SILVER Jubilee mixture. 500 RBritish
colonpdes (125-150 different), g)‘ltmtr Jubilees
50r, H. Beckman., Box 21, Btatlon J, New
York City.

T BILVER Jubilee different 10e to ap-
proval applicants, . A. Leeson, 674 Yonge
At.. Toronto. Canada.

ETHIOPIA!! Nine pictorials cataloging
f&e, Only 16c to approval applicants. Frank-
lin_Stampeo, South Hadley, Mass,

APPROVALSE By countrles, mostly 80%
discount., Reference. Leinect, #51 Marcy
Avenne, Rrooklyn,

BCARCE ""New lisuas' packet! New glant
sized, diamond-shaped “‘sports’ stamp from
Ruszsla; Nyasaland “leopard™; Sodan camel;
Spanish Moroeco; Tanganyika, and other
searce counirles are included in our big
packet of new and recent Issues—stampa
which most collectors have never before seenl
Gt thiz valuable packet today., Only 5¢ to
approval applirants. Relmers, 115 Flatiron,
Fart W Texas,

WANTED—OId letters, autographs, stamps
and coins. Mathewson's, Jackson, OGa.

Bvennlngsen, New Ho-

smallest stamp,
10¢ Lo approval
Hox I0P, Biatlon ¥

103 DIFFERENT,

Tasmania. Zanzibar, eke.,
York Bll'll]-ﬂ G@-p
Conge, Rwﬂmd.
Guinea, ete., 8¢ to approval spplicants, Ex-
tra—Two scarce alrmalls free.  Hunziker,
Box 225-X, Minneapolls, Minn.

FREE—25 Different United States stamps
to approval applicants. e postage. Brownis
Stamp Shop, Flint, Michigan.

FOREIGN Or Tnlted Btates mizture $1.00
per pound (about 4000), Sample %—25e,
Approvals sent. Elmer's 192A Washington
St.. Boston,

200 DIFFERENT, Triangle, alrmall, etc.,

l1oe. 1000 mixed TUnited States Z5¢. R. H.
gtmun. 610 Hilistreet Bldg., Los Angeles,
AT

Pulluﬂts

ATEMAILS—Rrazil, Chile, Colombia, Eeu-
ador, Mexico, all for 10¢ with double pre-

mium uphumll. Progress Stamp Service,
235 Hops. Los Angeles, California.

QUEEREST Btamp packel. Recelve world's
smallest stamp; Vatlean Clty; scarce Liberia
triangle (value 15c); 19356 Greek Red Cross
picturing colled snake in Garden of Eden:
Australisn Buzshman; new Spanish Maoroceo:

Jupan *quake stamp; Manchukuo; many oth-
ars. ly Ge to approval applicants, M.
Sm‘n}u Co... P 0 ox 230F, Port Chester,

FRHEE—31.00 TI. 8, stamp, our cholee,
with request for 52 page price list of United
Btates and foreign stamps. Stamps on ap-
proval. References necessary. Special 8 Nic-
aragua 1903—30c, New Hussman Stamp Co.,
1132 Pine SBtreet, St. Louls, Mo

UNITED States, Canada, Newfoundland,
Mexicol Where? Our “Four Star” approv-
als. Nothing like them! Write today, Kes-
sela, Dox B08, Tueson. Arizona.

CANADA ﬂlulug nrﬂ:l 10e, with 50 4iff.
Canada 25¢, Wao lpﬁrl&li-—-—rrﬁﬂ' diff. 30e,
1000 diff. 8%, !uun diff. $2.50. Approvals
with each order. Vietoria Btamp Company,
London 4, Canada.

BARGAING Galore. approvals.

Penn
Choiee of thousands. Flood, l'_‘.ll::mnl ]l.lch
GIANT-SIZED Russian Zeppe
(cat. val. 20c!) and beautiful Lithllllﬂl. nr-
mail triangle; also bi chet of 53 dif.
stamps  Including A jan, Eplrus, new
Martinlgus, ete. and illustrated lists—all for
Ge to approval applicants! World-Wide
Stamp Co., Box 800, Camden, New York.
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GUATEMALA Stamps. Request complete

rice-1iat. Carlos Kroger, Guatemala, C. A.

$2.00 U. 8. Capltol, No. 572, current
pﬂq.ttl fszue. Cataloging Ble, only Se, with
approvals! Giant U. B, Ist, free! Tatham
Btam Bpringfield, Mass.

PENNY Approvals, that satisfy. Nedl
Oronberg, Box 5441-F, Philadelphia, Pa
WEE.&T Stamp I:I'IIII.IIIM thirteen weeks,
10¢. Htamp Journal, Kalamazoo, Mich,

BTAMP Dealers, your ad h!i'l will brin
wonderful returns. Ask me for p
Johnson, Manager, Classified A:I!Erllﬂl-'ﬂi
Popular Mechanics Magazine, 200 E. On-
tario 8t., Chicago.

FREE!! Sample copy sixty page photo-
aphic magazine—Interesting, instructive
ket Photo Monthly, Canton, Ohio.

MAKE Money in photography. Leamn
quickly at home. Spare or full time. Easy
plan. Frevious experience  unnecessary.
Common school education sufficient, Write
for full information and requirements.
Ameriean Behool of Photography, 2601 Mich-
igan Avenue, Dept. 343-B, Chicago.

HAVE You a camera?! Send ten cents for
recent number of our big magazine, showing
how to make better pletures and earn money.
Ameriean Photography, 116 Camera House,
Boston, 17, Mass,

200 DIFFERENT l0c. Big 0% approv-
als. Covert Stamp. 39 Btate, Rochester, i. X¥.

KOOKABURRA Bird!l Bolivia trianglel
Packet of unugual stamps containd rare
Kookaburra Bird, scarce Bolivia triangle,
famois money stamp (printed on eardboard
and also used as currency!); alrmails from
Mexieo and Bragil; map, ship, animal, com-
memarative, etc. o Europe. Only 10 to
approval applicants, DeSoto Stamp & Coin
Co., 100 No. Clark 5t., Chieago, Il

RARE COINS

BEAUTIFUL: Set New Mexieo sales tax
tokens, 10e. Davizon Reese, Box 244, Den-

FET,

Fﬁ]{, a-i[e-—'l_.'ml;ad BHiates old coins. Price
list 6. Arcy, Hox 483, Muskogee, Ohkla,

TWO African coins, bargain list dime.
New book ghells, 1000 pictures, dollar bill,
W. Webb, Box 1854, 8t. Petershurg. Fla.

OLD ﬁmar wanted. Wil rll]:“ fifty dol-
larz for 1913 Liberty head nlckel (not buf-
falo). 1 pay cash premiums for all rare
eoinz, Bend 4c for large coin folder. May
mean much profit to you. B, Max Mehl,
H Mehl Bldg., Fort Worth, Texas.

INDIAN White cent and lst 10=. Green-
elay, 16828 Washington, Denver, Colo.
RARE Capadian coin booklets (dime).
Park Coln Bhop, Winnipeg, Canada.
INDIAN Head cent in 18605 with bargain
Hsts for dime. Acern Btamp & Coin Co.,
Bouth Norwalk, Conn.
. 15 DIFF, Colns 25¢,
2554, Kansas Clty, Mo,
5 DIFFERENT Colns 10c. 60 different
$1.00. Otto Oddehon, Willlamstown, Hans.

Coln Exchange, Hot:l

INCOME From your gamera instead of ex-
pénge. Low cost home eourse teaches you to
make photographs for magazines, newspapers,
wdvertisers. Tremendons demand. Earn good
money wherever you live. Free book. Unl-
versal Photographers, Dept. 104, 10 West
33rd Bt., New York. .

PHOTO FINISHING

BEAUTIFUL Glistening printzs, roll de=
veloped, # guarantesd glistenlng printz, 2
enlargements, 25e. Amerlcan Pholo Her.,
2046-C Nicolet, Minneapolis., Minn.

PHOTOORAPH Without films, Guaran-
teed  Instructions $1.00. Samples 10e.
Koch's Studio, Collbran, Colo.

5 POSTCARD Enlargements 25e| EIf
Photomart, Drawer 537-M, Westerly, R. L

ROLLS Developed. Two snappy prints
ench good negative pluz enlargement coupon
2% coin, reprints de, over twenly reprints
24%¢e each. Jones Btudies, Davenport, Iowi.
Where the West begins.

ANY Size kodak film developed, 2 prints
of each negative and twa free enlargement
eoupons, 25¢; reprints, 2e each; 100 or more
le each. No order under 250, We make
beautiful Christmas cards from Your nega-
tives. Bummers" Biudlo, Unionville, Mo,

15 PHOTOGRAPHIC Christmas cards
£1.00, Beautiful gift enlargement free.
iﬂaal FPhote BService, Box 2255, Palterson,

TINTED Enlargements, 5xT, Z0e. Bend
negatives. Midwest Btudie, Humboldt, Jowa.

ANY Roll developed and 8 guarantesd
prints plus enlargement coupon only 25c.
Photofinizsh, Vassar, Mich,

50,000 RARE Colnz, medals, papermoney,
Lists free. Nagy, 8P South 18th, Philadel-
phin, Pa.

3 FOREIGN Colns and B page salling
list semt for 10 cents., Btephens, 1702 Main,
Elkhart, Indiana.

P To £15.00 each guaranteed for Indian-
bead pennies. Bend 10c for Iist of these
wanted. Coin-S8hop, 'D." Springfield, Mo,

COMMEMORATIVE $%s, Lincoln, Pa-
triot, Besquicentennial, Oregon Trail, Mary-
land, Arkansas, Ban Dilego £1.50 each.
Eighty page cafalogue 10c. Norman Bhultz,
Balt Lake, TTtah.

" WE Buy 1884, 1800 and 1907 Indian head
ecents, Full information one dime. Mattlck,

Bax 3460, Alteona, IMa.
2 UNKC TED} Coins. 4 mnotes, big
bargain Mst, all 10e. Hubert Carcaba,

Bt. Augustine, Fln

3 H-IHO{.’}I'.EHe'rvlce, It;i at ‘:“ out at 5. r‘tFI}m
eveloped, guaranteed prints, two portrait-
like enlargements, 25¢, Mid-West Pholo,
Janeaville, Wisconsin,

FREE—Valuahle information on eaming
money with your eamera. Enlargements, size
SxT—10¢, three for quarter. SBatisfaction,
prompt serviee guaranteed. Darmer Pholo
Laba., Des Moines, lowa.

OXNLY You can send Christmas cards made
from your favorite kodak films. Assorted
sentiments. Decorstions hand-colored, em-
boszed. $1 a dozen. Sample, dime. Order
now.  MeLaoghlin Studies, Kokeno, Indiana,

POSTALS 100, $3: 50, $L.75: 25, $1.
Roll developed on postals 35c Tucla, Stan-
hope, N. J.

30 REPRINT® 25e. Larger order lo per
print. Trial. Holls developed and printed
10c.  Reliable, RiverGrove, IIL

a0 IIEAL'I‘IF"[TI. Embossed Christmas

FREE! Forelgn coln, banknote, and large
fllustrated coin catalogue. Bend 4o postage.
Coin ?grm'lls gent. Tatham Coineo, Bpring-
Held-1 Mazs.

BARE United States, forelgn colns, war
medals. Catalogue 10c. Mengelle, Colorade
Bprings, Colorado.

UNITED Btates, Large cent, 2¢ bronze,
B¢ nickel and bargain list, 25c. Thirteen
dates large cents, $1.00. George P. Coffin,
Augnsta, Maine,

$5.00 TO $£500.00 Each paid for old eonins,
Eeep all old money. Send 10 cents for illus-
trated coin value book. 438, Guarantesd
Erltm, Buying and selling. Coin Exchange,

ox 5, Le Roy, N. Y.

CAMERAS—PHOTO SUPPLIES
CAMERAS And supplies. Free Ilustrated

eatalog  llsting everything pholographic—
still and movie. also a complete line of mi-

croscopes, Lelescopes, binoculars, feld glasses
and weather instruments at tremendous sav-
Hl\. Thousands of bargalns, new and used.
guarantecd. Your old equipment Faken
in trade. Write for your free copy of this
big book. Central Camera Camggnr, {!‘hn-
hm-.nhl-: headguarters  sinee
K-1A, 230 South Wabash Avenue, l:hlcqn*
Illinois,

cards with envelopes. Made from your kodak
negative, $1.00. Kodak worints 2¢  each.
Tueson Photo Bervice, Tucson, Arlzona,

20 REPRINTS 25e. Fillms developed, two
prints each negative, 25& SBkrudland,
0970-8 George, Chicago.

FILMS Developed, 2
20 reprints 215¢. Plne
vada, Chicago.

rintz of each 25¢;
o, M-5134, Ne-

GET The best. Roll developed, beautiful
hand colored enlargement, 8 neverfade bor-
der printa, 2% coin. Prompt service. Sun
Phlo Bepvice, Drawer T, 8t, Paul, Minn.

20 REPRINTS 25e—Fllms developed, 16
prints 25¢. Enlargements 8Sx10—25e; 5xT—
10e, Taow Photo, M-2657 Neva, Chicago,

COMPARE The difference! Roll devel-
oped, two professional double welght en-
largements, B guaranteod prints, 25¢ coin.
Excellent service. Nationwide Photo Serv-
jee, Box 3333, BY. Paul, Minnesota,

TWO Professional enlargements with each

43A

EL‘LARGEIEFI‘E From miniature nega-
tives (approximately S5x4 inches) 5¢ each,
when o from complete roll. Fine grain
developing 25e,  Fotoshop, Inc., 136A West
a2d 8t., New York City.

“THIAL ol developed and 8§ prints 25e,
Heprints 3¢. Hand colored phote Christmas
cards or photo greeting calendars from any
negative 10c each, 14 for $1.00. B8xl0 en-

largement 20e. Young Photo SBervice, 405
Bertha St., Albany, N. ¥
KoDAK Enlargements 5x7, 10e, 3 for

guarter, coin. Send best negative (film),
Xint Photo Lab.,, Dept. 5 Cedar Raplds,
Towa.

FilLMS Developed. Any gize. 256c eoin,
fncluding 2 enlargements. Century Fhoto
Bervice, Box §28, LaCrosie, Wisconsin,

20 REPRINTS 20e, 100 Reprints $1.00.
Haolls developed with 18 prins 23¢. Nord-
skog, 4, Maywood, IIL

HAND Colored enlargement with each roll
2%, 40 reprints G0c. Colorgraph, Dunning
Station, Chieago. _

i"Ih‘EH Finizshing. Rolls developed and
printed. Colored enlargement, or two double
professional enlargements all for 25¢ (coin).
Genuine, nationally known, Moentone supe-
rlor quality. Moon Photo Service, Box P-B8T,
LaCrosse, Wia.

BEAUTIFUL Colored eonlargement with
ench film 25ec. Bpeedy service. Batlsfaction
guaranteed or money refunded. LaCrossae

Film Company, LaCrosse, Wis, '
" ROLL Developed, two prints each negative

25c. Reprints 2%e,  Enlargement  couporn.
:;rﬂ]l.rd'i. Box 30635-A, Cleveland Heights,.
hio.

ROLL Developed and 16 printa 25¢. Bmart

Photo, Winona, Minn.

ROLLS Developed. Two beautiful dﬂub]n--
weight professional enlargements and
puaranteed Never Fade Perfect Tone &;ﬂ.l.
9% coin. Rays Photo Bervics, La
Wisconsin,

MOTION PICTURES AND SOUND
EQUIPMENT

BASE Bargain counter: Write today fer
our free copy of the Iatest, greatest Dasa
argaingram No. 210 of 16mm. cine appa-
ratus. Fillled with rare bargains. for in-
gtance: Kevstone 8 mm. cameri and pro-
jector, lateat type, regularly $60.45, at Bass
only $54.75. 100 ft. 16mm. Mono film in-
cluding reversing, $2.05. Willo Clne expo-

sure meter, infallible, $5.15. Basz: Camera
Co., Dept. A, 179 W. Madlson B8t., Chi-
cago, 111

ENBIGN Turret camera with [ 2.5 lens
272,50, Slmplex camera §41.50. Lalca
£50.00. Ampro, Vietor, Bell & Howell, Ho-
dak new and used projectors, cameras at
reat saving, sound, silent, screem Sbe, Litler
g Camera fllm $2.50 16 mm. with
prﬁcuﬂi!.nz. Trades accepted. Free library
membership,  eatalogue. Maost  diversified
stock. Mogull's, 1944-M Boston Road, New

ork.

HOLIDAY Bpecial : Limited quantity
Vietor H.0.F. animatophones, model 128,
S00W illumination, 13W ocutput, romplete in
two cases. Factory rebuilt including new
amplifiers.  $245.00, Jordan Productions,
il City, Penna.

GUARANTEED Movie equipment. 1038
models. 16mm, Bmm, silent, sound. Posi-
tively lowest prices, Catalegues. Arlington
Cine, Box 134, Arlington, Mass.

MM FILMS: Cartoons, travel. List.
]_:Illmhu]n Film Bervice, DBox 293-A, Baginaw,
Miech.

BARGAINS—Usged soundfilm  projectors,
16 and 3% mm. Sound heads, amplifiers,
horns. Calalog mailed. B.0.8. Corp., 1600
Broadway, New York.

EABY Terms! EBmm.—16mm.

Catalogue free. Elder,
Massachuzetts,

pruipment.
Dept. B-19, Chelsea,

MM SPECIAL Travel, comedies, fifty
feet $1.50. 16mm 100 feet $§2. Sound, used
subjects $15 reel. Mendelwager, Bayonne,

..
Cat-

16MM CAMERAS, Projectors, films.

alogue, dc.  Riedel Films, Euclid, Ohio
16MM MOVIE Films and profectors,

brand new, bargain priees, large selection.
d¢ stamp for catalogue. Excel Home Movies,

- (32 Madlzon, Toledo, Ohlio,

roll developed and printed 25¢. Eight re- FILMS, Cameras, projectors. Exchanged,
prints, two enlargements 25c. Hygloss, bought, sold, Block, 1451-F Broadway,
River Grove, TIL New York.

HOLLE Rushed! Developed and printed
with two Bupertone enlargements 25e¢. Extra
enlargements four for 25e. Newtons, May-
woeod, 1llinols.

AMM, COLOR Fllm, titling, panchromatie,
titling film, accessories, home titling data.
Write for circulars. Film Specialties, Box
111 P, El Monte, California.
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BUPEREBPEED Panchromatle 18mm fllm,
100 ft., $3.75. Other films from $§2.19,
Bargains in new, used equipment. Send for

circular. Fotoshop, 1J6A West 32, New
York.
HOLLYWOOD Art films, l6mm.—Emm.

Motlon pletore projector with art film $1.835.
3¢ for art sample. Send 3e for illustrated
art catalogue and complete 16mm. Msts.
Hollywood Cine Film Distributors, 1437 No.
Highland, Hollywood, California.

LEARN tlon pleture theatrs business,
Home-study tralning: mansgement, adver-
tising, projection. Elghih year.

Catalog.
Theatre Institute, Elmira, New York.

WEBTERN Thrillers—500 ft. Tie. Jersey
Pilmeo, 2075 Richland, Lakewood, Ohlo.

ﬂ.iLl'}--.'I.:M‘l-l Hilent films. TIhollar reel
U. F. D, 16370 Littlefleld, Detroit, Mich,

WAhTEDJ—:I-'m[M Films and projector.
Dude Ranch, G. Ir., Great Falls, Mont.

NEW lﬂlﬂl F!Ima—“\lmlll Tefore Christ-
mas* (400°) §12.00; “*Story Santa Clans™”
{100°) $3.50; "Hnl:r Night' (100') $3.50.
Hundreds others. Big catalogue, two “‘end””
;ilics for dime. Eastin Pletures, Davenport,
OWA.

25 FOOT 16MM. New movie fillm; elrews
parnde, big leaguers. Niagara Falls, Indian
battle, rodeo, lake boats. Three for $2.00.
Ernest M. Reynolds, 165 E. 101 8t., Cleve-
land, o

16MM FILMS Bought,
Catalogue, 1l0e. TFotoshop,
New Yaork,

FREE—16MM. Bargain lists.
projectors, $1.00 up. Films of all popular
atara, 35¢ uwp, Movie eameras, ste. Home
Mavies, Raox 32 Easton, Pennsylvania.

MOVIE Film:, Smm. and 16mm. ex-
changed, 25¢ up. Dime brings stz and
thres 16mm. end tltles. Paclfle Fillms, 1337
North  Highland, Hollywood, California.

BPECIAL 35MM. Samples, 1lats 3c, Knee-
land. 20 Fleming, Medford, Massachugetts,

REAL RBargains! Complete movie line,
LClne, Hox 21303, Patersen, N. I

A5MM, COMPLETE Biories. $1.25 rpeel.
Btamp for_ lists.  Albert, 5119 South
Bt. Louis, Chicago,

16-35MM. FILMS, Bupplies, 1ist 3e.
Edgeworth, Box 155, Rlue Island, T1linols,

J3MM. ODD Reels, three $2.15. Projec-

. Bavareas, Woodeliff Lake, N. I

gold, exchanged.
1364 'West 32,

Real movie

Lors.

DEVELOP Your own l6mm. movies, Com-
plete outfit, $8.75. Cuts cost of movies T5%.
Literature free. Hildman Engineering, 450
Irvin Ave., Hochester. Tenna.

16MM PROJECTORS, Cameras, Descrip-
tive catalogue. H. B. Kay, 40 Linden Btroet,
Brooklyn, New York.

LOOK! Worll's greatest “‘Passion Play,*
5 reelg, 16mm, (new) rent or purchase,
Write Hemenway Fillm ©Co., 37 Church
Bireet., Boaton. Magz.

100 FEET 33MM. 27c
Hoffman Fillm Service, 57

HIGHEST Prices pald for used still-
movie -aauipment, Send description.  Foto-
ghop, 136A West 32, New Yuork.

FILMS, Projectors. 10e coln for
Capital Productions, Rosedale, Kansas.

RADID SUPPLIES—INSTRUCTION

RADICO Engineering, broadeasting, avia-
tion and police radio, servicing, marine and
Morse telegraphy taught thoroughly. All ex-
penses low. Catalog free. Dodge's Institute,

Bargain 1ists 3e.
Broad, Albany,

lista.

Ames 8t., Valparaizo, Ind.

EHORTWAYE One tube recoivers. Pows-
erful! Can receive foreign stations, police,
amateur, alrplanes, ete. Also régular broad-

easts, QGuaranteed results! Inexpensive dry
battery operatlon, All parts, chassis and
Ennal to bulld this amazing receiver—only
1.25, postpaid. Clear instructions, easy to
wira!l [(Tube—T5%c.) Order direct! Clreular
deseribing battery and electric modeli—ie,
Ace Radlo Laboratories, 22TP Greenwich
Street, New York.

RADIO Experimenters and set builders.
Parts and kits of parts for the T.R.F., Four
with all metal tubes, SBix Tuba 32 Vaolt Farm
Bel, Economy Three, Five and Four Tube
Little Glant, Aute Radlo and Poertable Bat-

tery Bet deseribed by Puuular Mechanies,
Lund Manufacturing Co., 43 E. Ohlo, Chi-
R0,

NEW Farm radlo—37.95. No-cost sam-
ple. J-20th Century Co., Kansas City, Ma.

ENTIRELY XNow million poeint super-
sensitive DX radie crystal, Full instructions
for set included. 050¢ postpaid. HRadlo Sup-
ply Co., Edmonton, Alberta.

MUSIC AND MUSICAL INSTRUMENTS

REBUILT Band and orchestra Instru-
ments. Hopestly rebullt—{fully guarantecsd.
Catalog of new Instruments on  request.
Weymann Company, Dept. M-1, 13th and
Arch Sts., Philadelphia.

GUITAR Hanjo teachers,
dollar-pulling  schemes, Handbook, §1.00.
Free folder. Warren N. Dean, York, Penna.

learn modern

FAMOUZ Itallan method singing lessons,
by mail weekly, one dollar. Arture Mariano,
General Delivery, Hamilton, Canada

PUBLISHING And eriticlsm services by
Hollywood's first music publizher., Saunders
Publications, R-1040, G317 Hollywood Rivd.,
Hollywood, Callf,

SONGS Published, arranged and composed,
royalty basis. W. Coast Music Pub., 942
Market, San Francizco.

POEMS 2et to musle. Published. Send
poems. MeXNeil, Bachelor of Musie, 1582
W. 27 St., Log Angeles, Callfornla.

COMPOSERS. Can you vread simple

notes¥ Why not compose your own popular
songe? This i3 easy with the famous Dial
pystem. Send $1 money order. Westminster,
2638 University Ave., Bronx, New York City.

DANCE Orchestrations .10—§1. Sheet

musgle 20—§1. Bilverman Publishers, 3303
Lawrenre, Chicago.
ADELMAN Hros., Musle House, Atlas

Bullding, “nshinulun.. D. C.; are now ac-
cepting oems  worthy of publication.
Members: Iut onal Board of Trade,
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BUSINESS OPPORTUNITIES

MAIL Busziness. Start small. Everything
furnished. Free detalls. Metromails, P-1,
Cineinnatl.

PATENTS—2mall ideas may have large
commoercial possibilities. Write Immediately
for information on how to proceed and “Hee-
ord of Invention' form. Delays are dan-
gerous  In patent  matters.  Clarence A,
"Brien and Hyman Berman, Registered
Patent Attorneys, 038 Adams Bullding,
Washington, . C,

THEHRE'S Blg money In the collection
business. Easlly, quickly learned. Write,
Cole Asspelates, Svracuse, N. Y.

MAKE Fast selling producis at home.
Formula eatalog free. Kemico, 210, Park
Midze, 111

LARGEST, Latest moneymaking magazina

10e postage. Armstrong West, BStatesboro.
Georgin.
NEW "8ilent-System”™ mall order busi-

ness, &t home, blz money In spare-time.
Experience unnecessary., Free details. Baker,
SO WI.I'I.I:FIEQ! Chicago.

EARN Money, spare time. No eanvassing,

poasibilities unlimited. Hetzel, 802 Garden,
Hartford, Conn.

100 PRACTICAL Money-earning plans,
Castellazze, 3717 Redwood, Oakland, Calif,
FREE Literafure describing home-work,
spare-tlme opportunities. No canvassing.

Boyee-Weaver, Usona, Calif.
J.lf'l'lllvn lit=-

hEAL Money for hard workers.
eralure.  Dowling, Dunellen, N.

STANT Your own business, Three lormu-
las 25, Beoott Gleason, Bloomington, I,

OPPORTUNITIER Galore! XNew letter
duplicator complete $3.00. Profitable zales
rightz! Details. Mallmarts, PM-1, Cin-
clmnatl,

FIFTY Money-making opportunities, 25e.
Carl Grelner, 5112 N. Oakley Avenpe, Chi-
caro, Tllinofs.

FREE Literature drr-l:'ril.t!.nr 100 plans for
making $75-§125 weekly. Thompsen Co.,
Idlewild, Michigan,

ENTERPRIBING Possibilities: Belentifie

G20 W. 144th Bt., New

TUSBED—Rchuilt natlonally known Imstru-
ments. Bargain prices. Bupp Timited.
Write at once for Information. 'om Brown
Music Company, 315 Bouth Wabash, Chicago.

BONGS Corrected, harmonized, arranged
in modern sityle. Individual harmony les-

gons, Mysie Bervice, 837 20th, Loraln. Ohio,

EARN Your own musical instrument. Get
free detalls and free attractive savings bank
at your musle store or write Fred Gretsch
Mfg. Co., 531 80, Wabagh, Chicago.

HONGWRITERS! Astounding offer. Ray
Hibbeler, Tvl, 2157 N. Avers, Chlcago.

BE A composer, write words and musie,
Bend for Information. Greenleaf Behool of
Musgie, 3551 Hrogdway, Chicago, Illinols.

MANUTYPE Prints muosie by hand eazily,
accurste, fast. Only $2.00 guaranteed. Man-
utype Co.. Ft. Wavne, Ind.

BONGWRITERS Wanted. Information
free, Bong Berviees, T14 Carscas, Tampa,
Flarida,

BONG Writers—Write for free book. In-
diana Bong Rureau, Ralem. Indlana,

BONGWRITERS—Get a1l Inside facts.
Free booklet by famous Broadway composer,

Spngwriters Institwte, 3300 ‘Wadsworth
Avenue. New York

MUBIC Composed to words. ‘Wonderful
propositlon. Bauer Bros., Oshkosh, Wis.

BONGPOEMS Wanted. Your song pub-
lished. Natlonal Sengland, “PM," Thomas-
ton, Malne.

DUD-FLEX Heeds for clarinets, and sax-
ophones eliminate your reed troubles. Write
for circular. Duo-Flex Reeds, 1204 1st Ave.,
Evansville, Ind.

NEW Dieal. Write BSequola Bongriters
Bervice, Bherman Branch, Los Angeles. Calif,

WANTED: Gr!:!rml poems, songs. Gt
opur proposition first. Iﬁ Publishers,
Studlo Bldg., Portland, D're

MAKE BEBEalterylesa pocket radies. Full
Instructions with 24 page 1llustrated radio
beginners handbook catalog,
Dept. EP, Falrmount, Kansaz: City, Mo,

WIRING Diagrams any set 50c.
on  epmplete datn on metal  tubes  I5e,
Wlmnn 5 Sales, 1541 Vyae Ave., Bronx, N. Y.

1oe, Melmmite, )

SONGWRITING, Good money belng made
from songs through talking pictures, radis,
phonograph, musle publishers. ““Hit" wrlt-
ers revise, arrange, compos¢ musle to your
Iyrica, lyries to your musie. We submit to
studioa and other markets. Free reading.
Bend for booklet., Unlveérsal Bong Service,
671 Mever Bldg., Hollywood, Calif.

INSTRUCTIONS 18 Distance msr,-l aels
=record 2100 miles; wear's "“data’; 205e.
Laboratories, 131-C Liberty, Ban Fr:nu:'lsm.

BONG ertm.. Bend for our *“"Publish-
ing Aqrel!gnent McEinley Music FPrinters,
1501 E, 5ith 3t., Chicago.

fishing. Blecker,
York City.

OPERATE Well paving home, mallorder
business. Thetails. Duffy, Covington, Ky,

HEAD "All SBtar Publiclty Magazine'” for
plans, tlps, opportunities, ete. Published
bi-monthly., @ months only 253c. E893 Kolb
Ave., Detroit, Mich.

I MAKE $200,00 Monthly from smail
sideline mail order businesz, Particulars
free.  Orinstead, Edwardsville, Illinois.

EARN Quick cash ralsing muzshrooms in
cellar, shed, altie. We buy frnm, Guaran-
teed materials furnmizshed. ay, odorlesy
method. Book  free T.Tmlt.ed J848-A1TH
Lincoln Ave., Chicago.

PROFIT With new productz. Make, sell,
repeat. Guaranteed formulas, special prices,
leads. Elggest catalog free. Glbson, Chem-
ist, BD-4702 No. Racine, Chicago,

BIG Money making opportunities in mail
order buginess. BSpare time. Small capital.
Complete lessons free., Write E. Hoffnagle,
Blue Island, 1llinofs.

MAIL Order and local business plans.
Leewood Epeclalty, 1328 South 5lst, Phila-
delphia. Pa.

BTART Spare time mail

s of success. Midwoeo
408, AMt. Vernon, M. Y.

HOW And where to obtain capital, fully

oriler buslness.
d Novelty Co.,

explained, free particulars. Btar Bervice,
Wapakoneta, Ohio,

999,000 ARTICLES Wholesale, Directory
1500  jobbers §1.00, 300—25¢, VoxCo,

BARGAINS—Paint spray outfit, gasoline
engine drive. Terms—trial. Helmlck Paint
Spray Exchange, M-165. Troy, Ohio.

“$33553% MAKING Tips." Pleasant mafl
bysiness. Send stamp. Naco, Frankford,
Delaware.

CABH In your malls. XNo canrassing.
Anyone. anywhere. (‘m‘_uIatu particulars 206e.
Box 271, Jamalea, N

A FEW Simple tools, & twlst of a han-'l—
Result—Pockets full of money. Completa
starting outfit 35¢. Enterprises. 4052 Eighth,
Philadelphia.

FREE Plans, books, clreulars. Make
thousands of dollars selling by mail. Home,
Bpare time. Mail Order Inﬂlwtm 193-G
Tompkins Ave., Brooklyn, N

MABTER Buslness Nﬂunll‘r, Stasbler
Products, 78-20-45th, Elmhurst, N. X,
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LEARN Architeciural modelmaking ; 'p-'rnl’-
itable, fascinating, inexpensive. Free
culars.  Weldler, 4539 Lexington, Euil;'-
wood, Callfornia.

200 NEW And successful money-making
idens. Only 35¢ pnatﬁ'?:ld.. Enterprise Bu-
reau, Syracuse, New York.

OFPERATE ﬂummnn store. No ecapital.
Furniture, eclothing, on  conalgnment.
Complete” plans $1.00. ““bricher Assoclates,
340_College., Bhreveport, La.

HETART Own business resllvering mirrors,
refinishing metal, plated articles, autoparts,
tableware. Experience unneeessary, Small
investment, combination outfit. Bprinkle,
Plater, 127 A, Marlon, Indlana.

INCORPORATE Your business. Liberal
Delaware laws, 8Sell shares. Ralse caplital.
Mﬂa Free detalls. Corporation Fiscal
Ca.. pt. PM, Wilmington, Delaware.

PUORN, Crizpetlte, carmelerisp, potato
chip, salted nut machines. Long Eakins,
1960 High Bt.., Bpringfield, Ohlo.

LATEET Money making ideas. Hefler,
802 Walnut Avenue, Baltimore, Maryland

BIG Money in mall order business. Fres
lessons.  Write today, Mlllurrlﬂe. 210

FLABTEX Industries offers industrlous
men an opportunity vo start a businesa of
their own, manufacturing art goods, novel-
ties, souvenirs, ¢te., in Plastex and marble
imitation. Sc material makes ¥1  articles.
Rubber moulds furnlshed for speed produc-
tlon. Bnrall investinent brings big returns,
You are just In time for the big 1038 busi-
ness, Write for interesting booklet mailed
free. Plastex Industries, Dept. A, 1085
Washington Ave.., New York

"BUHEMER Magasine,” Alllance, Ohio,
prinis schemes, ideas, business starters, for-
mulas: winners—3$10,000 to $30,000 reported,
dTth year. §1. Bubscribe now. Slx months
special, anly 30c.

FREE Circulars deseribing how you ean
make blg money in mail order business at
home In spare time, Write today. Mall Or-
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COLORLESS, Btailnless tineture
solution. Bample, formula 15c. W,
shall, Box 303, Baytown, Texas.

T FORMULAS,  All  kinds.
Catalog, "Special Offer Free.""
Park Hidge

ANY Formula for $1.00,
Franklin_Ave., 8t Louis, Mo,

FORX Any complete, guarantecd formula,
gend §£1.00, MeGillicuddy Laboratories, Box
1083, Beattle.

15 FORMULAS: 9 Food producta, 6 toilet

{oding
Mar-

Guarantesd.
Kemico, 32,

Miller,

preparations, All for 25%. Donald Green-
woodd, 65 Iiver, Southbridee, Mags.
FIVE Yaluable beauty formulas 2oe,

Henry MacKeown, 2134 Hudson Avenue,
Chicago, T1linois.

FORMULA—Compound menthol ointment,

McKinl Berkeley, Callf
ﬁﬁ'ﬂh! Malling unpﬂﬂunll'.lﬂ Operate
anywhere. Literature 3c ;‘_l.lnrp, Btewart

Maorse, 1000 Omlk, Elmira X.

MAKE Your own prodocts, Employ agents
yoursalf, Tollet artlcles, soap, extracts.
We furnlsh afa‘ryt.hlna Valuable book free.
Natlonal Selentific Laboratories, 1050W
Broad, Richmond, Va.

LEARM Marbleizing with our m-rhl' Wh!te
vitreous cement., Makes concrete
vages, noveltles, statues, resemble pr:rllshrd
marble. Maeko your own molds, with our
rubber composition, uals rubber, Cold
process, no heat required. IMme brings sam-
pla mold, with marbleized cast. Cowell In-
Etitute, ﬂ;njrlin[,. Michigan.

POPCORN, Caramelearn, to chip ma-
chines, used. Northside Mfg., 2117 - 20th,
Des Moines, Towa.

LAQUID Marble—Anyone can make! Col-
orful, glazed! Moulded, bruzhed, spraved,
Rubberlastic moulds. Coemposition flooring.
Big money making these! PParticulars free,
Marbleizing Service, Edwardsville, Illinois,

MAKE Artificial marble, glazed tiles, no
polishing, uncanny. Tabletops, novelties,
statuettes, whetstones, floors, granite. Inex-
pensive, hard, enamels wood. Rubber moulds,
also liguid rubber sold. Make beautiful thin

pottery, lawntables, withoot moulds,
Becrot coment processes. Hl‘.l.rl.llnl;li cﬂinr-
ful samples Je, otherwlsze iEnored ohn A.
Payn, 945 QGrande Vista Avenue, Loz An-
geles, Calif.

der Institute, 669-H Marcy Avenue, Brook- $L.00. Universal, Box 546, Jacksonville,
Iyn. N. Y. Florida.

CHARTERS: Delaware: best, cheapest; 10 "ROFITABLE Formulas. Alsp © Amags
freée forms. Colonlal Chartér Co., Wilming- Ing Money Making Opportunities,” dime.
ton, Dl .tdume. 618 Manhattan Bldg., Milwaukee,

BUCCEED With your products. Learn

Formulas. Processes, Analytical serv- a o FORMULAS, Facts, processes, trade
iee. Catalog free. B, Thaxly Co., Wash- gecrets” in Dr. Brown's Book of Formulas—
ington, Id. C. 380 pages. Prlcu-.. postpald $£1.00. Ogilvie

Puhl ﬁhlng , 87 Hose Btreet, Dept. 25,

MONEYMAKING OPPORTUMNITIES

HUNDREDER Of money making opporiuni-
ties, plans, ldeas. Northeast Agency, Ash-
Jand Bt., Hoston, Mass,

CLLO000 WAYS To Make $1,000.00. You
can do it—others have. This new amazing
hoole will startle you. 475 pages only $2.50.
Popular Mechanics Press, 200 E. Ontarloe
Bt., Chicago _—

::Is £, u{r[l— MO0 ade’ Plan
e, ““MooreMade,”" Lapeer, Mir.-hl i’
RI' tECELVE Big mails, magnzines, samples,

offers. Your name in 1,000 mailing lists
gont to manufacturers, publishers, supply
houses, 10e. Guaranteed. Natlonal, 154

335-D, Saginaw, (W8) Michigan.

BTART Paying circular malllng business,
Idle howurs or full time, SBtamp brings par-
ticulars. Dixie Puhllnhl.l:l,; Company, Sta-
tion A, Greensboro, N, C.

AYE To Wealth Magazine, Tox 745,
Minneapolis, Minn. Oth year. Tips, plans,
formulas, schemes, home workers” opportu-
nitles. 10e, four months 25c.

10¢ BRINGE Copy “'Wational Mall Order

Nows."" Mutlonal Hales Serviee, RBox
ATTI-PMM, Roanoke, Virginia.
PROFPERITY For home workers. 523 page

magazine. Bample, dime. Slsemore, 4917

N. Kostner, Chicago,

NHMUMR. Special formula work, Bpecs
ify what you want., Miessene Products,
472, Columbuz, Ohio

TRIBODIUM Phosphate-——Amazing chem-
leal, dissalves paint, oils and grime. 10
gets supply sourcez and formulas. Waldo,

Box 266, Dallas, Texas.
FIVE Automobile formulag, Incloding
good antifreeze, $1.00. Walter Janke, Three

Rlvers, Mich,
NEWEST Guarantecd formulas. Biggest

catalog fres, Bpecial priees, leads. Gibson,

Chemist, BD-4702 No. Haclne, Chicago.

“PRIVATE DBrands” magasine. Money
with vour own products. Formulas, meth-
oda, each iszpe, Bample free. Myors Fub-
lratlong, Troy 3, N. V.

500 MONEYMAKING Formulas 25c. De-
geriptive literature free. Harvey Teeple,
Decatur, Indiana,

MAEKE Money at home. Bpare time. No
eanvaszing. New planz, Write quick for
free detalla. E'Dorle Bystem, Box 215314
Central Station, Kansas City, Mo,

GUAHRANTEED Farmulas. Big list free
Terrone, 22 Station 5, Brooklyn, N. ¥.

ANY Formula %50, 3, §1. Cole Labora-
torics, Bryant Pond, Maine,

SEHORT Storles gold on  commisaion.
Hursh, Box F-101%, Harrishurg, Penna.

FREE Booklet describes 107 plans for mak-
ing §30-§100 weekly, in home or office, busi-
ness of your own, Elite Co., 214 Grand 8t.,
New York.

GET Lots of mail. Monoy making offers,
ete. Your name in 10,000 directories, 25c.
Roseco, 4627 Glenshade, Cincinnatl.

START Little business anywhere. viry -
thing fornished. No eanvassing. ywiosd,

PM-821 Brnadmg MNew York.
o W vew successful mallorder propo-

J Home, 3910 Metropolitan, Chi-

:I.R'I'IFICIAL Marble sanitary Hooring, in-
structions covering wood or cement fooring
15 inch thick. fireproof, all eolors, low cost,
ornamental casting, concrete, plaster, papler-

mache, garden f[urnliure, statuary, fexible
molds, g‘ulmun free. Chriz. Mahler,
Elmont, N.

I WANT To send you proof of the won-

derful pu!iin power of Popular Mechanics
Magazine's classified pages. What's your
proposition? Write me today. F. W. John-

son, Manager, Classified Advertising, 200 E.
Ontarle Bt., Chicago, I

OPEN L key-making shop. Start a per-
manent profitable business with a small sum,
No skill necessary. Write for particulars,

Belsser Mfg. Co., 411 E. Fort, Detroit,
Michigan.
“TURN Ideaz into ecash.'

Frea detalls.
Martinez-PM, San Bernardine, Callf. .
MAIL Order business is your nnpﬂnun[u
Many began small, now earn thoosands
yearly, No &C[r!ﬂl‘lll contact. Doundless op-
nncrr.lmlms ave had over 30 years experi-
ence; will help you sueceed. Send 25¢ for
valuable booklets, none fres. B, Breniser,
257 South 2ist, Philadelphin,
CHEMICAL Expert will furnish formulas
-.nd trade secrets. AII Unes. Lists free,
L. E'dmm gin Ph. D., 328 Gordon Ave.,

B‘!r:cuu-. B
BEELL By mall. Books, novelties. Bar-
ﬂiﬂll Big pmﬂu. Partiealars free, B. Elfco,
Dearborn. Chicago.

EARN Exira money weckly—8pare or full
time. 10c brings new amazing plan. 'W. E.
Martin, Hassett, Va.

MAKE Your own
yvourself, Tollet art

reductz, Employ agents
cles, soap, extracts. We

furnizh everything. Valuable free.,
Natlonal Scientific Laboratories, 1850W
Broad, Richmond, ¥a.

L".';[P[AI'T Yourself profitably at home,
Free information. Innes, Box 745, Minne-

apolls, Minn.

MAKE Useful articles from Klinkers
found in ordinary ashes. Heal moneymaking
opportunity. Weite &t ones for details,
Adolph Ringl, 12524 Moran Ave., Detroit,
Michigan.

FREE Booklet deseribes 107 plans for mak-
ing $20-2100 weekly. In home or office, buosi-
negs of your own. Elite Co., 214 Grand Bt
Mew Yaork.

TD Win success you must do something
different ; riiculars I'n!(e. Fuhlishers Bales
Company, Box A-67, Nelson. Georgia.

HOMEWORKER Magazine—tilled with
profitable ldeas! 3 months, 25¢. Mallmaris,
Cineinnatl,

BIG Money at home munﬁ aute parts,
reflectors, mirrors, chandellers: by new meth-
od: experience unnecezsary. Oulfils furnished.
Gunmetal Co., Ave, N, Decatur. 11,

HAVE A profituble adreriising business
in your community. No rcapital or experi-
ence.  $50-$100 weekly., Mutual, Penn Yan,
MNew York.

BIG Profits making, selling your own
goods. Large 26 page formula catalog 3e.
#m Formulary, 212 East Watars, Tampa,

MAKE Your own products.

Employ agents

yourself. Toilet articles, soap, extracts. We
furnish urtrﬁ-ﬁiim Valuable hook free,
Nationul Beien Laboratories, 1950W
EBroad, Richmond, Va.

FORMULAS; Plans; bargain 1lst free.
Wieland, 6125A Tracy, Kansas City.

FORMULAS—Latest money makera. Lit-
erature free. Belfort, 4042 N. Keeler, Chi-
Lago.

FORMULAS—Tried, tested, proven. Real
money makers! Average rost 4o per

formula! Write for interesting Informatlon.
Best-Formulas-of-the-Month  Club, Mayo,
Florida.

BUCCEED With your products, Learn

how. Formulas. Processes. Analytical serv-
:I:e. [l;.‘,at.::lns free. B. Thaxly Co., Washing-
an; ' .

10,000 MONEY-MAKING Formulas. Tells
you how to make and sell almost everything
under the sun; cosmetics, mucilage, anti-
freezs  solutions, battery solution, bever-
ages, cheese, chewlng gum, cleaning prepa-
ratlons, extractz, hair preparations, inks,
bluing, leather pollsh, mirrors, perfumes,
pollshes, typewrlter ribbons, earbon paper,
washing powders, llguid =zoap, and hundreds
of other profitable  arvicles, postpald.
FPopular Mechanics Press, Room €35, 200 E.
Ontarie 8., Chicago.

HOW To ldentify and determine value of
old preclous metals. Where Yo buy. To
whom to sell. Rellable and up-to-date infor-
mation. Complete Instructions only $1.00
postpald. Popular Mechanles Press, HRoom
€35, 200 E. Ontario St., Chicago.

FORMULAS, PLANS, ETC.

CHEMISTRY

NEW Rig catalog] Chemical sets, miero-
acope outfits, laboratory apparatus, biological
pupplies, chemieals. Approved by experi-
mental laboratories. Bend 10c now (refund-
able) and get speclal 30 day offer. Winn,
1240 West 20ed 8t., New York.

FIRE Extinguishers for the home. Ligquid
gelf-acting type easily made. Instructions
one dollar. R. M. Holden, Box 3%, Wil-
liamebridge Btatlon, New Yorlk

FREE Chemistry ecatalogs during Dmm-
ber, 1935! Bupplies at Se! Equlp com f
laboratory. Kemkii Corporation, 135P John-

s=on Street, Brooklyn, New York.
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CHEMICAL Analysis and industrial prob-
lems. Estimates free. Essoo Laboratories,
2206 Lyeaste, Detroit. Michigan,

FREE Chemlcal catalog. Hend 3e stamp,
Waltman, Iox 575, Laramie, Wyoming.

HANDBOQK For chemical experimenters,
revised and illustrated, 50e.  Experiment
booklet 15¢. Chemical catalogue Ge. Helen-
tific booklet free. Reading Sclentific Co.,
Reading, a.

25 CHEMICALE With experiments, 3%c,
Kuyare Chemicals, 5522 Ft, Hamllton Park-
way, Brooklyn, N. Y,

CHEMICAL Set.  Performs o experi-
ments, 25c, Fleischer’s Laboratories, Ever-
ett. Mass, . _

CHEMICALS, Laboratory glassware and
apparatus, Cataleg CP. Blologleal Bupp
Co,, 1178 Mt., Hope Ave., Rochester, N. Y.

AGENTS WANTED

AMAZING New moneymaker! Apex De-
Luxe (combined) Wall Type Can Opener,
Knife Bharpener &nd Bottle Opener. Opens
gquara or round cans safely, No rough edges,

4509% PROFIT In new automatic gas

lighter, No flint or flame. Lights gas in-
slantly. Retails zﬁe Costs you §L.00 a
dozen or 15 dozen for 8,00 postpaid. Bam-

le '-Hllc New Method Co., IDox PMG-3T,
Bradford, Pa.

POPULAR MECHANICS ADVERTISING SECTION

BELL Made to measure ralncoats. Outdit
free, CGoodyear Rainwear, 18 West 22nd,
New York,

PHOFITABLE Home business. Legitl-

mate. No canvassing. Maywood Publishers,
P-02% Broadway, New York.

AGENTS, A whirlwind seller “and eain
getter. “'Middy's Belssors Bharpener.” Sam-
ple and particulars 100,  Edward Woehr,
208 8. 40th Bt., Philadelphla, Pa.

WONDERFUL Chinese herb tea; valuable
in many sicknesses. Want live agents, He-
public Co., 617 Montgomery, San Franclsco.

BIG Profits selling MoloRex to automo-
bile owners. Greatly increases power and
mileage., Hellable Products, 5005 Euelld,
Cleveland, Ohio,

WANTED: Men In all terrilories, 0%
commission. Write about plan and samples.
Home Tally Card Co., Box 586, Muncle,
Indiana,

MEN—Women $3 Lo $6 daily. Selling 20c
household necessity that repeats. ‘Three to
ten sold In every home, Freo sample. Write
Pure Company, 3107 Pine Bt., Dept, A-2048,
8t. Loulz, Mo,

Retafls £1.95, without sharpener $1.75. AMAZING New compact first aid kit—
Agents wanted, samples mailed on receipt | retalls 20e. Eens-'lrinnll money making in-
of reiall price. Apex Manufacturing Co., vention. Bample 15e, details free. Allenby
720 Mliszlon Ht., Han Franelsoo, Products, 1107 Broadway, New York City.
BENSATIONAL Tested material provides COSTA le—sells 250, Make non-caplosive

thrilling opportunity for “something differ-
ent. " aterial waterproofs cellar, walls,
elstern, silo, ete. Big market, bl money
for you. Very simple, Get details of Amer-
ican Flurezit Co., Cincinnati. =

AGENTS: Bmash go prices! Santos colTes
12 1b. 4 oz vanilla Bl%c, razor bladea 10
for 8%e, 100 sticks chewing gum 12e 150

other  bargains.  Experlence unnurqsary
Writa Carnation Co., PO, &t TLoolz, Mo,

ANGE Ironing cord. Saves eleciric Iy,
Abolishes scorching and kinking, For tele-
phones alse. 150% profit. Sales guaranteed.
Big Iree offer, Neverknot, Dept. 1-A, 4503
Ravenswood, Chleago.

100% PROFIT In the Self Blarting Cig-
ar Lighter.” No flint or friction. What
makes It lght? No wind can blow it out.
Retalls 25c. Costs $1.75 per dozen. Hample
and sules plan 25e. New Method® Com VATY,
;::sk PM-1, New Method HBldg., Bradford,

BIG Profita selline 2 new articles. Sam-
ples 2%, 1432 Elmwood, Berwyn, TIL

MEN Wanted for coffes routes. $60-a-work
opportunity. Automobile given producers as
bonus. Write Albert Mills, 2638 Monmouth,
Cincinnatl. Ohlo.

T DOURLE-EYED _ Self-threading  needls
packages, size 3/9. Blind people thread
them, Invaluable for faillng zlght, necessary

for good sight. Five samples 25¢, Twenty
ackages, dollar bill, 100 packa £5.00.
articulars, Wm. Ogleshy, ‘El:mda. TIL
CABH Paid for butterfiles, !nsmta. Hee

Binclair Trsplay Advertisement on page 16A.
FAST Seller—E00% profit, Latex band-
agpe—0 color box. Cuick Bandages, 801 N.
Bangamon_8St.. Dept. PM.. Chieago, 101,
AGENTS Mosco corn amd callous remover
will build you a steady repeat business, Sond
today for pocket-size trial outfits. The Moss
Company, 64 Bearle Bldg., Rochester, N. Y.
FREE!D Degeriptions, 450 newest money
making epportunities. P-1,
Clacinnati.

NDOW-RITER "—Magic pencil writes

Metromails,

cleaner from Benzyne Crystals. lc gallon.
Western Reserve Laboratories, 6615 Denizon
Ave,, Clevaland, Ohio.

UNUBUAL Proposition for a man of high
integrity In every state and whe has close
connection with state government, Must
gtand eclose investigation. Give references
and I'[I]Jl‘{ Engineering OfMee, 120 South-
west 156 Ave., Mlami, Florida.

PERFUMED Laundry starch. Whirlwind
25¢ geller. Profit 17e. Duker, 433 Belden,
Chienmn,

SPLASHLEBS 2he Filiers save glazsware,
ITnvaluable proposition. Free Introductory
tryout., Iiarnett, Box 63, Times Bquare Sta-
tion, New York,

CONCENTRATED Vanilla flavor. Whirl-
wind szeller. Fackage 25¢. Darnell, Jack-
son, Tennesses,

£1.00 HOURLY!

Amazing automobile or-

nament.  Produces revolving coloved  light,
f::mmllan «Lite Company, Mt. Washington,
BELL Mechanical score-keepers o card
wlayers. Sample 25c.  Beore-Keeper Co.,
d140 W, 25 Bt., Cleveland, Ohio.
MEXICAN Feather pictures. Great prodit.
Bend 25 (stamps) for $1.00 worth sample

and detalls.
Mexleo Cliy.
CARTOONE. Art cards,
Rey, Box 83, Bta. N, New York.
BSELL Key checks. Generous eommissions.
Btamping outfit not required. Free sample

Mexican Art, Apartado 1583,

Hamples 205p.

and particulars. Irvin Buschkowsky, 503
Oak Bt.. Chaska, Minn.
GOLId HReflectlng letters for store win-

dows. Eazily applied Large sizes, penny
each, free sumples! Atlas Bign Works, T4l
Halsted, Chicago,

FUNNY Booklets, Novelties.
samples 30c. Duck, Sia.
York.,

AGENTE—8ell our luminous eruclfizs for
handsome Christmas profits. nnan O,
220 Bouth Pgrkway, Chicago.

Generous
W, Hox 2, New

on  glass.  All  colors.  Storekeepers  buy MAKE Commissions dally—Sell Good-
quickly. TIdeal for basehall seores. Large | sear raineoats, jackets: union made; lowest
prafits. Big repeaters. TFree sample. Lake prices! Outfit free! Ooodyear, BBEI1133,
Chemiral. ¢ E. Lake. Trept. 1-PM, Chicago, Milwaukes, Chicago.

COLLECT Big dally cmmt;slmg taking
orderz for “Famous Shirts’* beautiful fast-
aelling line, ular prices. Fres sample
outft, Famouz Shirt Co., Dept. 85X, Milan,
Tennessed,

MAKE Produets yourseli—Tested [ormu-
las. Catalogue free. Grinstead Laboratory,
Edwardsville. Ilinois.

LOOK Men, women: earn $5-310 daily,
gelling new window cleaning compound, 2
sales an_hour does It. Seneca Bpeclalties,
Geneva, N. V.

T WHOLESALE Catalog free. 500 best sell-
ers. Paty Co., 1187 Broadway, Bomerville,
Mazsachuszetts,

PROFIT With new producis, Make, sell,
repeat.  Guaranteed Formulas, special priees,
leads. Biggest eatalog free. Gibson, Chem-
Ist. BD-4702 No. Racine, Chicago.

BELL Men's neckwear, 100% profit. Four
gample tles $1.00. Fres catalog. Artstyle

Neckwear, Flmirn, N. Y.

AELL New food speclalty,
Colavit's Co., Perkssie, Penna.

BUCCEED With your products, Learn
how, Formulas. Processes, Analytical serv-
lee. Catalog free. B, Thaxzly Co., Washing-
ton, Id, C.

BIGGEET And quickest sales are made in
brushes. WWrite for propositlon. Wire-Grip
Banltary Brush Corporation, 45 East Elev-
enth Street, New York.

NEW Cleaner! Washez clothes quickly.
Cleans everything. Premlum  deals. Free
gample.  Resteo, 5007 Ieving Park, Chicago.

Hpley butter,

BIG Money applying gold initials on au-

tomebiles, Eaziest thing today. No experi-
ence peeded. Free samples. “Raleo,” 1084
Washington., Boston, Masa.

GENUINE Gold letters for store windows,
Easily applied. Free samples. Liberal offer
to  general agents. Metallle Letter Ce.,
4398-B North Clark, Chicago.

AGENTS: Stamplng names on pocket-Key

protectors. Bample check with your name,
address, 25e. Stamping outfits. Emblem
checks, check-fobs, name plates. Hart MIg.
Co.. 3003 Degraw 8t., Brooklyn, N, Y.

BIG Money and fast sales. Every owner
buys gold initials for hls auto. You charge
$1.50; make £1.45. Ten orders daily easy.
Write for particulars and free sample, Amer-
fcan Monogram Company, Dept. 40, East
Orange, N, J

MAN In each town to plate aulo parts,
reflectors, bathroom fixtures, refinish beds,
mirrors, chandeliers: by new method. Xo
capital or experlence required. Bimple plan
of manufacturing at home starts you in big
money-malkin usinezs, Outfit furnished.
Fres mrum ars and proofs, Gun Metal
Co., A H. Deeatur, 11

15, [IEH.I PROFIT Making formulas. Fol-
lowing and many others: Accidents and emer-
gencles, agriculture, alloys and amalgams,
artist's materials, beverages, cements, glues,
pastes, mucilages, bleaching, renovating, col-
oring metals, dyeing glass., heal reatment
of meials, household formulas, Iee cream,
confectlonery, chewing gum, lapidary work,
e:tennimung vermin, Jubricants, palnts,
varnizhes, photography, condiments, canning
formulas, rubber, soap, candles, soldering,
toflet preparations, perfumes, waterproofing,
fireproofing, writing materials. 2£5.50 post-
paid. Popular Mechanicz Press, Hoom CI5,
200 E. Ontario Bt., Chicago.

HIGH-GRADE SALESMEN

MAN Wanted by shoe manufacturer estab-
llshed 31 years for sales work. Ready cash
dlllr. Ko experlence needed. 3 line sales
outfit free. Write Mason Bhoe Manufactur-
ing Co., Dept. Mi8, Chippewa Falls, Wis.

MAKE Big money—Commissions ad-
vanead, soll Popular Mechanles work shoes
—ocomplete line of dress shoes—outfit free.
Dura-Tex Bhoo, 80, Brockton, Mass.

NEW Bpeclalty—8ells every business and

rafezalonal man. Four %15 zales dally pay

280 weekly, Foyer cleared £4920 In three
months, Write, ¥, E. Armstrong, President,
Dept. PM, Mobile, Ala.

BALESMEN: Acqualnted with garages,
filling statlons, to handie local busineszs,
Write Colgra, 2630 N. Third 8t., Milwaukes,
Wisennsin.

EVERYRBODY Likes dogs. ©Our metal
doita pay liberal commiszions, Samples 10e
f{m‘h. Hlawatha Sales Company, Atchison

insag.

CABH Income dally slivering mirrors at
home. Plating autoparts, tableware, ote.
(Combination outfit . Weite Bprinkle, Plater,
128, Marion, Indiana. ;

WANTED—Direct purchazing agents. No
experlence or money required. Write Pur-
chazing Manager, 174 N. Halsted, Chleago.,

MAKE Your own products. Employ agents

yourzelf, Tollet articles, soap, extractz,. We
furnish evervthing. Valuable book free.
Natlonal Selentific Laboratorles, 1950W

Broad, Richmond, Va,

GOLID Letters for store windows. Large
glzes peany each. Free samples. Modern-
fstic Bipn, 3004 Lineoln Ave., Chicago.

FREE Plans, books, cireulars. Make
thousands of dollarz selling by mail. Home,
Bpare time, Mail 183-H

Order Institute,
Tomnking Ave.. Breoklyn, N. Y,

WILIL: Rogers thousand jokes.
ers.  Sample Ge.
Yorl,

Quick sell-
Brewer, 157 Leonard, New

AGENTE—0Oppartunity to make money:
hook mnta!nlnz 107 sueeeszful business plans:
home or office; send for free introductory
%_mrliiet Flitu Co., 214 Qrand Bt., New
i

100 PROFITARLE Mall order and loesal
business plans. A. Prultt, Elbuen, I1L

DON'T Be a job hunter. Start your own
buziness on our capltal. No hard times: no
lay-offs; always your own boss. Hundreds
average $3.000 to 35.000 annual sales vear
after year, We supply stocks, equipment on
eredit. 200 home neeeszitics,  Selling ex-
perlence unneceszary.  Wonderful opportu-
nity to own pleasant, dignified, profitable
buziness backed by world wide Industry.
Wrila! Rawleigh, Dept. A-U-PPM, Free-
etk

NEW Premium and direct Ifem. Universal
Publizhers, 1553 Madizon. Chieago.

PRINTERS New press attachment. Inex-
penslve. Natlonal Bpeclalty, 15353 Madison,
Chicago.

NEW Presto wind proof clgar lighter
packed glx echromium on 1000 hole punch
board. Sells to dealer at £3.00. It"s a
knock-out. You collect $2.00 as your com-
misslon. We ship C.0.D., $6.00, Get par-
ticulara. New Method Co., Box PMP-IT,
Bradford, Pa.
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SALESMEN: Ewerybody now buylng cal-
endars, salea books, restaurani checks,
gummed labels, Xmas ecards, businesa gta-
tionery, etc. BSpecial features, Free deals.
Big comm. daily. Free sales portfolio.
Willens, Dept. GF, 2132 Gladys, Chicago.

WANTED: Salesmen to sell business
cards. 2000 cards dellvered $2.32, Commis-
glon 5S0e per order. Bamples free. Werts
Novelty Co., Ime., Muncie, Indiana.

BOMETHING New in fire extinguishers—
. Red Comet Automaties. Proved in west five
years. Exclusive territory. Low price opens
pockethooks., Write, Hed Comel, 404 Comet
Building, Littleton, Colorado.

BE Independent. Own your business; ex-
perience unnecessary, selling $10,000 acel-
. dental death, $50 aceident; %27 sick weekly
benefits—310.00 yearly. Other amounts pro-
portionate. Guaranteed steady remewal in-
come, $728,415.63 securities deposited. Uni-
versal Policy, Tld-A Lefcourt Bldg., Newark,
. New Jersey.

i BIG Mooney Iin tire patches. Sell new
auto tire patch to eervice stations, garages,
ete, Tlfer-{i:in palches guaranteed 10,000
mllﬂ 15 weekly for salesmen or distrib-

rotected territory. Write Economy
Rubber {h. 785 Burkhardt, Dayton, Ohio,

MAN-—Handle regular store route. Place
" nationally advertised GSe-10e counter card
“mdse. New aspirin deal—8 tablets 5Se. 83
. other fast sellerz. 100% profit. No lnvest-
ment. Bamples free. World's Products Co.,
Dept. 1810, Spencer, Ind.

. BIG Earningz, seliing, installing kitchen
';;ann oil burners, DBeénnell Company, Islip,

BALEEMEN—Sell complete line guality

: ?rlm.lns All buginezs necesgitios. Gummed
. labels, adv. ecards, salesbooks, calendars,
Hammermill bond stationery, ete, MNew fea-

tures. Large spot cash commizslons. Com
plote sales outfit frea, All-Trades P‘rEmtng
, Bervice, Dept. PM-1f IIE- Roeckford, Illinois.
RELIABLE Hllﬂlﬂm wanted in  every
Bell Venetlan blinds and awnings.
Experience unnecessary. Commission. W, K.
Hﬂ.tﬂcl Box 377, Toledo, Ohio.

ETHANGE L'hemiul gponge eleans wall-
paper llke magle. Banishes housecleaning

drudgery. Women amazed. Hustlers clean-
: ing ugﬂ. Outfit free. Kristee Mig. Co.,
Dept. 251, Akron, Ohio.

MAKE Your own productz, Employ agents
yourself, Tollet artleles, soap, extracts. We
furnigsh everything. Valuable book free,
Nationz]l Selentific Laboratories, 1930W
Broad, Richmond, ¥a

BALES Tax law forces merchants keep
records; men averaging good dal?{ commis-
slon; exelosive territorles open. I-Green
FPublishing Co., 370 Seventh Ave., New York.

BALESEMEN—New deal guarantees sztores
$10 for one. Two £15 sales net you $20
Bayers, 2801-121 Shefeld, Chicago,

LARGE Steady profits. Make-sell amaz-
ing 30 below non-evaporating aulo anti-
freeze. Cheaper, better, easily-quickly made.
Formula 30c. Allied Research, 2217 North
Kilhourn, Chicago.

FREE Booklet describes 107 plans for mak-
Ing $20-£100 weekly, in home or office, busi-
ness of your own. Llite Co., 214 Grand St.,
New York,

BELL: Process raised letier printing $5.95
thousand. Free eut servlee. Worth $6.00.
Gnruml!llon $1.00 advanced. Experience un-

eazary. Outfit free. United, F-6155
Bnuth State, Chieago.

Bnﬂ.\"l} New grab-bag deal. Going big
everywhere—big profits—swift sales—Ffast re-

peats,  No reatrictions. All dealers buy.
Act! K&B, 4370 Ravemswond, Chicago.
BTART A business of your ownl Become
2 subscription representative for “‘Popular
Mechanies. " No eapital required. Liberal
commizslons. Monthly bonus. Write for de-
tails. . Angerman, Clrealation Mana-
er, 200 East Ontario Bireet, Room 235,
Thieagn,

OUTDOOR Bporte for  eversone—Enjoy

them all year round with aid of book pub-
lished by Popular Mechanics. Hundreds of
Ideas for new and popular zports for every
season; complete Instruction for making nec-
esaary equipment at gmall eost, 350 pages
and 650 illustrations. 2 postpald. Popular
Mechanles Press, Hoom C33, 200 E. Ontarlo
Bt., Chicago.

FREE Bult and large cash profits for ev-
ery six $16.95 all wool tallor made to meas-
ure suits you sell. No limit to number of
free sults you may earn. Three Star Clothes,
330 8. Franklin St., Chlcago, 11, Dept. 35A.

CABH Paid “Tor buihrﬂlu. T lnsects,  Hee
Binelalr DMsplay Advertisement on page 1GA,
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BECOME A claim adjuster and investi-
gator. BIg pay. anywhere, Easlly
learned spare time. Detalls free. Gerhardt,
2962 Lawrence Street, Philadelphia.

COHHESP ONDENCE Courses, book Dar-
ﬁluﬁ Free lists. 1. E. Kelley, Bturgls,
:-umm.

GROW Mushrooms right now—a steady
income—In cellor, shed or stable. Excluelve
new process, Blgger, better, quitker crops—
more money for you! We buy. Book fren.
Ameriran Mushroom Industries, Irept. 501,
Toronto, Oni.

EARN Quick eash raising mushrooms in
eellar, shed, attie,. We buy crops. Guar-
anteed materinls furnished. Eazy, odorless
method, Book free. Unfted, 3848-A177 Lin-
coln_Ave,, Chirago,

G0 Ium whaolesale business without invest-
ment. Call on stores with biggest line self-
selling ecounter displays: Asplein, razor
blades, handkerchiefs, breathlets, household
cement, T8 different items, Up to 125%
profit  for you, Experlence uUnnecessary.
Write for ealalog and plans. FProcoparx,
Dept. 26-80, 1956 8. Troy, Chieago.

L CAL Agents wanied to wear and dem-
onstrate free sults to friends. No canvassing.
Up to $12 In a day easy. Experlence unnee-
esgary. Valuable demonstrating equipment,
actual’ zamples free. Progress Talturlng.
Dept. A-217, 500 Throop, Chicago

BELL ]l.ubujll. watches. Same xu-rnmﬁ
as brand pew. Low prices will amaze you.
Everybody a prospect, Write for illustrated
folder and prices. CGrossman Jewelry Co,
4868 Btate Bireet, Chicago.

MARE Your own products, Employ agents
yourself. Tollet articles, soap, extracts, We
furnizh everything. Valuable book fres.
Natlonal Scientific Laboratories, 1950W
Broad, Richmond, Va.

LEARN Diesel englneering, Hapldly ex-
panding fleld. Good pay for Diesel-tralned
men for next 25 years. Home training pos-
gible. Get latest and right up-lo-date Diesel
Handbook. Authentie. £5.00 postpaid. Pop-
ular Mechanlca Press, Room C3J5, 200 E.
Ontario 8t., Chicago.

EDUCATIONAL AND INSTRUCTION

DIEREL: Engineering—Air conditioning
offers most promising futures for men today.
Our practical shop training and howme study
eourses will open your eyes to opportunities
you never dreamed of and make you an nul—
gtanding Diesel expert. Speclal rates.

Write 1008 Hemphill Intem-tlms{

terms.
Bchools, Hexton Blde., Minneapolis, Minn,
FREE: Fingerpriniing Insiructions for

detecting fingerprints on glass, wood, ete.,
also for making fingerprints of j'rnlnelf.
friends and others; all done with detecting
powder and fngerprinting ink which you can
oasily make yourself, Full instructions free.
Write to Porter Chemical Company, 19 I'ros-
pect Avenue, Hagerstown, Marvland,

BOOKBINDING Tauwght by mail. Hart-
lex, 167 Linden Ave., Helleville, N, ‘]:!....,.-._

MEN Wanted willing to learn landscape
designing and fill big paying positions as
landseape archilectz. Free test of your nat-
ural abllity and chance to win In $750 con-
test. No experience needed (o start. Earn
while you learn. Write today for free test
blank. American  Landscape School, 400
Plymouth Blde., Des Molnes. Towa.

ﬁELHH‘? Etﬁ'IE’ﬁ Particulars free, Write
lmmrﬂil‘t-tll;r Goorge Wagner, M-2640 Broad-
way, MNew York

WANT A government job§ Start $105-
$175 month. Men-women. Prepare now for
next examlnations. Bhort hours. Common
education sufficlent, Experfence unnecessary.
253 coached free, Full particulars and list

sitlons free. Write today aure. Franklin

nstitute, Dept. Ei, Rochester, N. Y.

SECRET Bervice. Valuable information
free. Write International Beerei Bervice In-
stitute, PM-18, Hobmken, N, J.

13 E_hDL‘I{DIT Blows without filstz, by
Internationally known police instrietor. Send
15 cents, coln or stamps. 8, J. Jorgensen,
200 Maritime Ridg,, Seaitle, Washington.

TFINGER Print outfit professional— Send
$2. Amerlcan System, 219-P West 1o0th,
New York.

WRITE A better signature. Yours written
twelve styles; instructions, Sde. Expert Pen-
man. Box 194, Fasadena, Calif.

BIGN, Showcard lettering, ‘taught at home.

Bea my hand dolng sctus]l work. Supplies
free. Pletorlal Studios, 4539 Droadway,
LChicago.

“LEARN Fast and correct flguring. New
methods, Frederick A, Smith, 2410 Smalley
Court, Chicago,

PHACTICAL  Courses—Auto mechanics,
electricity, Dlesel, acetylene and alectrie
welding. Mo Free catalog. Hanson

bools,
Auty Scheol, Fox 1T80-E, Farge, N, Dak.
LEARN Machinist trade, tool, die miktni.
Autenatic and hand screw machines. Mod-
ern shop methods. Actual work., Jobs open
for trained men. Emplovment help,  Thas-

trated booklet free. Allied Berew Ma
0] Lake Strect

Chicago.
successfully.

free  booklet.
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VYENTING MNow taught
Home study. Write for
Trofimoy Bchool of Inventlve Practice,
Northampton Rd., Cleveland, Ohlo,

ACCOUNTING Complele, you pay poslage,
materlal. 25 cents coln, first lessons, Na-
tional Behool of Commerce, Hamilton Trust
Bldg., Chattancoga, Tenn.

GET Free copy of our guestionnaire—find
out immediately what government jobs pay-
ing $105-§190 month you can qualify for.
Men-woinen, age 18-53. No obligations,
;‘:'riu. Insiruction Bureau, 101, Bt. Louls,

(19

BARGAIN Catalogue educational matter
10c. Hanfling, Y-T89 Broadway, New York

CHIBROPPODY Taught by correspondence.
ﬁ}':rns Bchool of Chiropody, Montgomery,
nbama,

HOME Brudy couries leading to degrees:
Art: and seiences, philosophy, education, law,
letters, theology, psychology. engineering,
chemiatr{l.i business and commerce. Many
others. cKinley- Roosevelt University, Chi-
CiLE0.

U. 8 GOVERNMENT Poaltionz. 51700-
$1000 and up a year. Let our expert (former
government examiner) prepare you for a4 po-
eition in the railway maill service, rural ear-
rier, post office, ecustoms and other branchea,
Write today for free booklet. Dept. B, Pat-
terson Rehool. Rochester, N, T,

ANDDERN  Hefrigeration., New Industry
neads trained men for Installing, servicing,
repairing. 1 you zeek & new field with
larger opportunities get latest hook by Alt-
house and Turnguist. $4.00 postpald. PuE—
ular Mechanies Press, Hoom C35, 200

Ontario 8t., Chicago.

STAMMERING SCHODOLS

SPEECH Defects corrected. Write Lewls
Inatitute, 12051 Woodward, Detroit, Mich.

CARTOONING AND COMMERCIAL ART

CARTOONIBTE—8ell your sketches, Di-
rectory and selling details, Z0c. Graphle
Bervies, 417 Bouthway, Naltimore, Maryland.

toonist.

AMATEUR Artists—How to direct your
drawlng talent into money making flelds in
your spare tlme. Well worth writing about.
Ask for free art book. Federal BSchools,
Ine., Dept. P16, Minneapolis. Allnn.

CHALK Talks. ‘Laugh  producing pro-
gram, £1.00, Catalog free. Balda, The Car-
Dehkosh, Wisconsin,

SELL Your cartoons, *Cartoonists’ Gulde™
tells whera! 235e.

Ridiman, 3255-F JefTer-
gon, (Cincinnati.

CARTOONING, Sketching, etc.—48 Jes-
gons, 600 [llustrations, §ncluding prastice

gheetz, pens, pencilzs. §1.00 complete, Fraba

Rervice, Cashton, Wisconain,

CARTOONING Course ;=310 lessons, 500 fl=
Justrations with drawing pens and pencils.
$1.00 eomplete. Beovell Btudies, Box 610-P,
Hollywoud, Calif.

LOGA-GRAPH Bolves mathematical prob-

lems  graphieally. Complete chart, three
dimes. Geo, L. Thom, 2444 Sunnysicde Ave.,
Chicazn,

HELP WANTED

I'LL Give you groceries at wholesale be-
gldes splendid opportunity to make $60 a
weak, Brand new Ford sedan given as
bonuzs,  Details free.  Albert Mills, 2631
Monmouth, Cincinnati, Ohlo.

DOUBLE Entry bookkeeping mastered 60
houra with keys; guaranteed. (DMplomas. )
International  Hookkeeping Instltute, 85—
Sprinefield. Mo.

ADVERTISING AGENCIES

LEARN Advertlsing aquickly lt Imm:
Easy practical plan. No text Com-
mon  school education sufficient, Inlmcsl-lm
booklet and requirements free. Page-Darvis

Behool of Advertising, 3601 Michigan Ave-
nue, Dept. 343-H, Chieagn.

IMPROVE—Conversatlon via common sensa
ecpurse $1.00 (bill). Money-bark guarantee.
George Btapp, Box 134, Oceanport, N. J.

INCH Dilsplay advertisement 30 maga-
zlnes, year $24. Wood's Popular Bervices,
Atlantie City, N. J.
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FREE—N Advertisers Rate Guide, 44
pied T Lowest rates.

pages. Includes eversthing.

E. H. Brown Advertising Agency, 140 8.
Drearborn, Chicago.

ADVERTIEE Profitably: £15  reaches

8,000,000 Bunday newspaper readers with 24
word ad.  Newspaper, magazine rate-gulde,
free. Chicage Unlon Agency, 20 West Jack-
gon, Chicago.

ADVERTISING FPlaced anywhere. Help-
ful, free service. Hate guide book [free.
Daker Advertlsing Agency, 189 W. Madison,
Chicago.

FOR ADVERTISERS

25 WORDS, 25 Magazines, thres months

50. Emplre, Bhawano, Wis.
Ani‘h‘u‘hsﬂ in All Star Publicity H’-;-
azine. Reaches agents, salesmen, ete. Inch
$1.00. Forms close 10th. 8503 Kolb, Du—
trolt, Mich.

24 WORDS, 10 Newspapers, 52.00. Good-
all Agency, Hox '150%,. Ban Francisco.

ADVENTISE: 24 Words in 250 nowspapers
$10. Lists free. Advertizing Bervice DBu-
rean, 4650 Drexel, Chieago.

BALES Letters, folderz, circulars, adver-
tisements and complete mall eampaigng
lanned and written to produce “'plus' prof-
f for you. Write for folder or send details
now., Ravmond W. Walter, Box 626, Ridge-
wood, N. J.

BUSINESS SERVICE
WHY Waste valuabla time, money, search-

ing? Wea secure I.I'Li' in afmntlm deslred.
Reasonable rabes. nternational

%"“k"“' Dept. M, 505 Fifth Avenue, New
or|

DEPENDABLE Malling service now $1.00
monthly, Either for private purposes, or
business prestige. No room number required
on your stationery. HBstablished 15 years.
Co-Operative Malllng BService, 120 Lexing-

ton_Avenue, Mew York.

ANY Information desired, anywhere. Nom-
inal fee. Fred Klotz, Reading, Pa.

WE Bpecialize in obtaining hard to get
articles. Try us. Universal 'ﬁalumnn. Ita-
search Dept., Box 782, Elmsford, N,

ALL International legal matters. I..Ic.
Victores FPrieto, Mexican Attorney at Law,
P, 1 Hox 123 M, Juarez, Mexico

DELAWARE Llurteru: fees small; [ree

forms. Chas. 0. Guyer, 901 Market St.,
Wilmington, Del.

RUBBER STAMPS AND OFFICE
SUPPLIES

PRINTING, MULTIGRAPHING., MIMEOD-
GRAPHING, GUMMED LABELS

5000 ENVELOPES, Letterheads, post-
cards, Bx0 eireulars—%8.99. 1000 envelope
glips, $1.75, 5000, $3.90—postpaid. Samples,
Goodprint, Harrlsonburg, Va.

25 PERSO0ONAL Xmas folders, name in-
geribed, O0c¢ prepald. Mahargrey Service,

Champalgn, Tlinois.
LM EQOGRAPH—Circulars, leiters, elc.

Bmall [llustrations no charge. Low prices.
Williams Co., 85t. Charles. Illinods.

100 EXVELOPES, 100 Letterheads $1.00
postpald. Progress Printers, Bedford, Ind.

1000 6% ENVELOPES Printed §1.90,
letter-heads. Frelmark Printing, LaCrosse,
Wisconsin.

1000 BUSINESS Cards §1.05. Anyihing
printed. Eimmerman, 1710 Montgomery
Ave.,, Now York Ci

135 BUSINESS Lettorheads and “envelopes
printed $1.00. Richards, Stow, Ohio.

200 LETTERHEADS, H'.?’.':lll And 200
envelopes, $1.75. Lawndale Press, Main
Bireet Statlon, Franklin, N. H.

BPECIAL 1000 Envelopes $1.95. Cards,
tickets $1.00. Bradshaw, 3214-P Huron,
Chicago.

PRINTING., FPrepaid prices. Mall-Order
Publizhers, 954-F Bth Avenue, New York.

PRINTING, Mimeographing, multigraph-

POPULAR MECHANICS ADVERTISING SECTION

PRINTING OUTFITS AND SUPPLIES

PRINT Your own cards, statlonery, clr-
culars, advertlsing, ete. BSBave money. Easy
rules furnished. Print for othera;: blg prof-
its. Junior press, $5.90; job preases, 511,
$290 up. Write for detafls. Kelsay Co.,
Z-11, Meriden, Conn.

REGUILT Presses, guaranteed like new,
1ist e, Exchange D10, 22 Orient, Meriden,
Connecticut.

MAKE Cuts—Cheap, easy process. Half-
tones, gzino etchings. Andercamen, 124612
Greenwood Ave., Blus Island, 10l

HAND Presi, type and complete printers’
supplies. Advise equipment you need and
wa quote prices; or send stamp for catalog.
ﬁ, Peiffer, 63-A; & Columbia ﬁt-., Mewark,

ENGRAVINGS, Cuts, self-made, cheap

Instructions, only $1. Supplies. 1457 Hl‘uld
way, New York

LCHRISTMAS Bpecial hand press. Job
PTEsies, urgu. supplies, Send stamp. 159
Harvard, Cambridge, Massachusetts.
PRINT Your own elreulars, envelopes,

with home made press costing less than $1.00,
Ilustrated instructions 10e. Carl Edqulst,
Ddessa, Minn.

PRINTING Ouitfits—Preases, type supplies,
type noveltles. Bend stamp for catalog.
Model Press, York, Penna.

ing. Low prices. Bamples. ACA, T731 Pat-

aTan Areans, ChiGRE PATENT ATTORNEYS
LETTERHEADS, Envelopes, cards, rea- q v .

sonably priced. The Bquare Deal [Printer, cﬂ;ﬁ:ﬁ‘ggngéwﬂﬁgg :gﬂmh:'?'ﬁf.l:tgf s

2013 Jeffergon Ave., Cincinnati, Ohio
BPECIALL 500 Letterheads, auvulupnl or
statements $1.25. Artoraft, cmmmm, Mis-

EHITL.

§1.00 PRINTING—Letterheads, circulars,
cards, ete. Tnited Printing, Pottstown, Pa.

500 ENVELOPES Printed, $1.351 1000,
$2.50. TPostpald. English, Nashua, New
Hampshire,

NEARGRAYVURE Embossed statlonery—

$3.45 thousand, Distinctivel Bamples. Bol-
lidavs, Knox, Indiana.

GUMMED Labels: 1,000 printed, 1:1?
20 words or less, G0¢. JBS Company, Box
#3, Holvoke, Mass.

00 BUSINESS Carda neatly printed
$1.50. Free samples. Atlaz Distributing

Co., 1814 Bedford Ave., Pittsburgh, Penna.
ATTENTION ! —(Md reliable Dollar Print-
ers offer greatest savings to users of good
printing. $1.00 buvs 500 4-ply business
carids or 500 23 xd% gummed parcelpost la-
bels (1,500 of either item for $2.00). Chalce
for only $1.00: 200 8%x11l Hammermill bond
letterheads; 200 & whitewave envelopes;
200 5%xi'% coloruled statements; 200 3%x6

CUBHION Mounted, one—iwo lines, 25, coloped blotters or 200 2x3% shippingtags
Three 35c. Stamp Works, 814 Bradley, {any one of these items 500 for £2.00 or
FPeoria, Il 1,000 for $3.00). Samples for stamp. Plant

TWO Lines 25c, ihree llnes 33c. Best established 1887. Berving mallorder custo-
uality. Bunset Stamp Works, Beattle, merzs natlonwide, “Once a trler, always a

Wash. ‘ buyer.”" Dollar Printers, (Mtawa, Illinois.

T POCKET Rubber stamp. Seer our ad on MIMEDGRAPHING At lowest rates.
page 119A. furnish_paper, 8lxll, and dellvered post-

3 LINES abe, Descriptive catalog be, | poald.  500—§1.85, 1000—%$2.75. Ideal Berv-
Owl, 6432 Kenwood, Chicago, iﬂ;& I::“E';’:E*-_ F"'Iti:f’i"'!' Brooklyn, N. ¥,

- " : "REENPRINTER  Printa  everything.

NAME, Address, 2 |ines ?ﬁu. 8 lines Information, sample 10c.  American .
35c. Btamp Works, Auburn, Nebr, 83 H. Princeton, Columbus,

TYPEWRITERS, DUPLICATORS.
OFFICE DEVICES

NEW $4.7T57 Automatic adding machine.
Fully guaranteed. Baszeit, 1458A Hollywood
Avenue, Chieago,

print Bupply,
Dhin.

230 LETTERHEADS, Envelopes and bus-
Iness cards, neatly minlm:l tpald $3.50.
Lonelm Printery, Paulding, HM

AQENTE Wanted 8235 ine of lelter-
heads and envelopes. 4719 Wisconsin, AI1-

wanlkes,
“DUFRINT™ Stenell duplicater. Prints | — LETTRRHEAIS, Envelopes  Gbe .
steards,’ letterheads, envelopes—anything. Myre, Box 728, Royal l'l:‘l:.mg![il:-h. -
200 -complete. Metromails, P-1, Cincin- PRINTINGY Write us. Sguares Deal
l‘.‘..;! e e ™ Printers, Box 215, Greenfleld, Mass,

4 LITERS, uplicators, multi- m:rEDUB.AFHINI'} Ink, !Ihs =
graphs.  Write for free lisi office machine | paid, Perfink, Vermillion, 8. D, i
bhargaine, Save half, Pruitt, 518 Pruitt ENVELOFES, Letterheads, 508, 81,15,
BEldg.. Chicapo. i Bpecial qu:utlw prices, Reed Prcu. Mish-

INCREABE Business. “Excellagraph’’ awnka, Tnd
rotary stencil., clay and film doplicators $5.85 | = MODERNISTIC Quality printlng.  Heas-
to $37.50. Printa anything. Typewritten, onable. Samples, Messenger Press, Rall-
penned, drawn, traced. Colors. Folder free. | gion Spa, N. Y. !
Piiipareh Irpewriter Supply, Sulte 518, | ““RErTER Grade printing, reasonable priced.
e, 4 Pree samnles.  Feononie Press, Leonia, N, T,
SURVEYING INSTRUMENTS 1000 BUTHINESS CARDS, eard case, $1.50.

Miller. Printer. _Ambler. Pa.

GUARANTEED Factory rebullt transits
and levels for rent {with purchase option)
or sale (rash or terms). Order now before
prices advanes, We will repair, trade in,
or buy your old Instruments. Ship prepald
for estimate and waluation. Write far List
M-11 and complete infermation to Warren-
Ehf;lﬂ. Co., 136 N. 12th 3i., Philadelphia,

5.

BOY Mechanic—Famous lbrary of 4 vol-
umea covers the building of almost every-
thing & bay might want (o make. A great
boon to parents and teachers. Actuslly cov=
erz 4000 different articles. Each voluma 480
pages, fully illustrated. Cloth. Price £2.00
each or set of 4 vols,—27.00 postpald. Top
ular Mechanies Prese, Room CI5, 200 E. On-
tarie B2t., Chicago.

tection”” and ""SBuggestions on Belling an In-
ventlon.” SBlxiy-eight pages of interesting
facts. They tell how patent laws protect you:
kind of sketch or model needed; simple steps
to take without cost; how successful inveniors
have aecured ﬂnlncill assistance; show inter-
esting Inventiona; [Hlusirate important me-
chanical movements. With books we alse
gend free Evidence of Invention form fo help
establish date of dilsclosure. Prompt service,
reasonable fees, speclal deferred payment
plan. Btrlctest secrecy. Thirty-six years'
experience. Highest references, Write us
today., The facts in our books are warth
money to the man with a good invention,
Address: Victor J. Evana & Co., Reglstered
Patent Attorneys, B500-A Victor Bullding,
Washington, I,

PATE'\'TE—EmaIl ideas may have large
commerclal possibllities. Write immediately
for information on how to procesd and ““Ree-
ord of Invention'™ form. elayz are dang
ous In  patent malters. Clarenca -
0'Brien and Hyman Berman, HRegistered
Patent Atforneys, 0§88 Adams DBullding,
Washington, I, O, T

POSTAL Brings full information about
patents and thelr eost., Bhepherd & Camp-
hell, 511 Victor Bullding, Washington, ID,

RAMBAA {'ﬂm pany, Patent Atllorneys.
Free information. 273 Bank B8t., Ottawa,

L
m&lm In{;altﬂn:ﬁ now n’[?hlhg:
patenting. at have you a
(‘hlﬂmd Ingtitute of American Inventors,

rept. -l-Bi Washington, . C.
"INV R'E Guide,”” 100 mechanical

movements, free; advises on patenting, sell-
ing inventlons. Frank Ledermann, Tribune
Bldg., New York.

PATENTS. Beoklet free. Highest refer-

ences. Hest Tesulld. Prompiness assured.
Watzon E. Coleman, Patent Lawyer, 724
Ninth 8t., Washington, D. C.

" PATENTS Procured: trade marks regls-

mmlrr adviea furnished without

Booklet and form for disclosing

1&1 l'rn\. Irving L. MeCathran, TOOA In-
Aternational Bldg., Washington, D. C.

L. F. RANDOLPH, 302-B Vietor Build-
Ing, Washington, D, C. cost, Book
and information free.

PATENTS. Instructions
lish Your Rights" and form. ""Evidence of
Conception''—sent free! Lancaster, Allwine
& Rommel, 411 Bowen Bullding, Washing-

INVENTOR2—Bend for frie booklet ""Pal-
ent-2enze.””  Information based on 64 ¥years
experience, Lacey & Lacey, Dept. 5A, 635
I Bt,, Washington, I, C.

MECHANICAL Models, new and novel.
TPopular Mechanies has developed accurate
models in the mechanieal field. Those now
ready are Wright ““Whirlwind"® Alrplane En-
gine, Geean Liner ““Furopa™ and Modern
Passenger Locomotive. Every part clearly
ghown and the names given. Invaluabla to
students and all whe are mechanleally in-
elined. %1.00 each Euntpth Popular Me-
r:hhalntr-'u Press, Room CI5, 200 E. Ontarlo 8t.,

CAED.

“"How to Estab-
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FOR INVENTORS

INVENTORS: BSend Immediately for your
copies of our new free books, ““Patent
tectlon'’ and “"Buggestions on Selling an In-
vention."” Bixty-eight pages of interesting
facts. They tell how patent laws proteet you;
kind of sketeh or model nesded; slmple steps
to take without cosl: how successful inventors
have secured finaoeial assistance; show inter-
osting Inventions; §llustrate important me-
chanical movements. With books we also
gend free Evidence of Invention form to help
establizsh date of disclosure. Prompt service,
reasonable fees, special deferred payment
plan. Sirictest soerecy. ‘Thirty-six  years”
experlence,. Highest references. Wrlte us
today. The facts in our books are worth
money to the man with a- goed Invention.
Address: Vietor J. Evana & Co., Ragistered
Patent’ Attorneys, 801-A Vietor DBuilding,
Washington, I, C

PATENTE—Bmall {deas may have large
commerclal possibliities. Write immediately
for information on how to proceed and “ Rec-
ord of Invention® form. Dwelays are danger-
s in  patent matters. Clarenca A,
(*Brien and Hyman Berman, Registered
Patent Attorneys, 588 Adams Bullding,
Washington, I, C

TO Inventors—A new book just puhllmﬁl
Valuahle Hintz to Inventors. Just what you
want. Address, A. F. Gillet, -I.'!'-h Capltol
Ave., Omaha, Nebr,

MEMBERS Of Inventors Byndlcate enjoy
actual cost benefits in regard to patent pros-
ecutlon, research, development, markets—
Technieal questions answered free. Inventors
Byndicate, Lawrence, IKansas,

INVENTION For sale? Write Inventive

hm;-. (Inventive SBales Journal), Carlstadt,
N. JI. Immediately! Inventors recommend.
Results. Copy, 1like,

SMALL Inventionz wanted by manufacs

turers., I'Il help you sell wour inventilon.
Btanley Hull, 7820 Egelld Avenue, Cleve-
land, Ohio.

PATENTS FOR SALE

FOR Bale—New patented hall tree Inven-
tion. Ruth H. Nehsl, Sturgeon Bay, Wis.

INVENTOR, G0 Household patents for
sale, or 1'|n-1ltlan with reference in kitechen
?t’.ﬂl ‘\Hm R. Lang, 230 Adam 8t., Buf-
alo, X

HARMONICA Holder, holds
%I:unic:ls. A, Leaman '.Il'utcr.
a.

four  har-
Inktercourse,

UNUSUAL Mall order agent's artlcle.

Patentee, 35 N. Sth, Columbus, O

HAT-I-NET. Automobile hat and pareel
carrier; "flexible, eapaclous; automatie hold-
Ing, fingertlp release; simple comstruction.
Harrison Sloans, 4310 Avalon, San Diego,

ELECTRIC Appliance, Bareach, 1108
131 Bt., College Point, New Yurg_.

Calif,

MANUFACTURERS Looking for new in-
ventions should write W. T, .Greens, 019
Barrizter Blde., Washington, D. (.

IMPROVED Statlonary wash-tub! Splash
proof  design Includes soap receptacla and
wash-boeard i3 integreal with tub §tself. Pat-
ent for sale outright or royalty. Katie Witt-
mayor, 841 Bo. Central Ave., Lodi, Calif.

MANUFACTURING

turned to
Hamilton

WD Novelties,
your order. W. (. Day, 1039 N.
Ave., Indianapolis, Ind.

high grade,

WANTED: Low-priced products
manufaciured complete by fron foundey,
Dirawer 138, Elgin, Illinols.

fo ba
Box

Ll:.‘:T An experienced “'Patent Ofice Drafts-
man' draw your invention hefore approach-
ing patent attorneys or manufecturers. Bend
model or sketches. Free information. A,
Hnrlu,w}i'lﬁ Bo. Kinnickinnie Ave., Milwau-

i, 8.

INVENTOR'S Tniversal Educator: cons
tains 900 mechanical movementz: 50 per-

petual motlons; instruction on procuring and
selling patents and selecting an attorney,
ete. Huggests new idems. Price $L00 post-
pald in T.8.A. Address Albert E. Dietrich,
#11-B Colorado Bldg., Washington, Id. C.

aries - CoLks arson  AvVe,
Hochester, N. Y. i
UNPATENTED Jdeas can be sold. Wa

fell you how and holp you make th~ sale,
Partieulars, with list of manufacturers and
wanted inventions sent free on  roquest.
Write W. T. ﬂrﬂena. 044 Barcister Build-
Ing, Washington, Q.

HAVE You a lmmd. practieal invention
for sale, patented or unpatented? If so,
write Chartered Institote of American In-
ventors, Dept. 4A, Washington, Id. C.

BELL Your patent through a small classi-
fied ad in Popular Mechanics, Many inventors
have found buyers In thiz way., Ask me for

roof—I'11 gladly send It to you. F. W,

ohnson, Manmger, Classified ~ Advertising,
200 E. Ontario 8. Chicago.

MANUFACTURING, Models, dles, stamp-
ings, brosswork? Casting moulds., Stamp
for t!ltlltl%.{ Baums Metal Speclalties, Kan-
gas Clty, Mo,

INVENTIONS Manufactured in any uan-
tity at low cost. Blamplngs, dles, models,
ete. Estlmates and free eatalog. Crescent

Tool Co., Dept. X. Cincinnatl. Ohio.

MAEKE IY Yoursell. Hundreds of practical
and useful devices deseribed in our big book.
Plain instructions and 1lustraiions show you
how to make them. Bave money on things
for yourself or make profit selllng to others.
$00 articles of great variety. 480 pages. 823

298

EVRAY'S Models—Engine eastings, boolks,
blueprints, materials and supplies. Advance
bulletin  illustrated elrealar  for  stamp.
Eveaymeseo, 28 No, Clinton, Chieago.

MODELMAKERS—Magazines edited just
or you: The Modelmaker and The Model
Rallroader. Elther, $1.50 per year. Both,
$2.50 per year. Bample of either, 15 cents;
both, ':él'ﬁl cents. Modelmaker Corp, Wauwa-
i B.

ﬁﬂgﬂ Gears and model supplies. Send
for catalog. The Pierce Model Works, Tin-

ley Park, ILL

MODELS—Your ideas developed into prac-
tical working models, 30 years" successful
experience; thousands of satisfied customers,
Confidential servies guaranteed. Bank refer-
ences. Bemd 3¢ post for J3l1-page book—
“Making Inventlons Pay." Creseent Tool
Company, Dept. ¥, Clocinnati, Ohio,

MODEL Steam locomotive '&." seale, Eaz-
ily made. Particulars,’ casting 1list, photo,
2%e. Little Engines, Box 135, Wilmington,
Callfornia.

PLANS, BLUEPRINTS,

BURN Names, designs on tools, metals.
Electriz arc pencll runs on car battery or
transformer. Plans 20c, or. kit of materials
£1.00, or completed pencil $3.00. An ideal
Xmas gift. Helixlab, Bte. €, 164-A, Ban
Diiego, Callf.

130 BSTARTLANG House plans and exterior
views. Amazing collection orlginal colonial,
Spanish, English dezlpns book form. Pay
postman $1 plus postage. Andrew Horzner,
Architect, Btephen Girard Building, FPhila-
delphia, Menna,

MAEE Your own blueprints! Inexpensive,
simple, qulck process. Homemade equip-
ment, CGuarantoed instructions $1.00. Allen
Blueprinting Co., Perryton, Tezas. Estab-
lighed 20 years.

MAKE Blueprints. Instructions $1, Par-
tloulars stamp. Earl Dworrls, Mooreroft, Wyo,

HOME CRAFTSMEN

BUILD A power saber saw for less than
£2.00, Ioes work of jig saw. No armm to

INSTRUCTION

limit diameter of work. Saws up (o ohe
Inch lumber. Complete instructions and
drawings, 50e. Western Bhops, Box 475,

Chickasha, Okla.
BLACK Walnut, unseazoned, roughed from
log to your dimensions, 1Ze board foot. K.

illustrations. $3 postpaid. Popular Meck
fes Press, Room €33, 200 E, Ontarle Bt.,
Chicago,

MODELS AND MODEL SUPPLIES

MODEL Makers—Brass, copper, fibre, steel
and aluminum in all shapes. Also castings,
gears, screws, fittings, Catalog 10e. Experi-
menters Hu%&ky Houge, Dept. P, Box 10,
Biation ¥, New Yaork.

MINIATURE Storage batterles (recharg-
able) for model boats, alrplanea, gas engine
fgnition. Hend stamp for catlalog. Steere,
Clawson, Mich,

YACHT Model fitkings, for Zip, Vanja and
others. Hend for illustrated list. A, T,
Fisher, 1002-1 Etowah Ave,, Royal Oak,

Mich,

INVENTORS: “"Making Invention: Pay,™
our 31-page illustrated book, mailed uvpon
receipt of 3¢ postage. Crescent Tool Com-
pany, Dept. &, Clnclnnati, Ohio.

PATENTS. Low cost. Book and informa-
tlon free. L. P. Rnndn:lph B02-C Victor
Bulldinz. Waszhington, D,

MODEL O modérn passenger locomotive—
slze, unfolded 10x46 in, Here, accurately
shown in colors, are all the intrieate parts of
a moedern glant of the ralls, complete with
tender. Invaluable for study. Of great In-
tereat and fascination to bovs and otherz in-
terested in rallroads. $1.00 postpald. Pop-
ulsr Mechanles Press, Room C33, 200 E. On-
tario 8t., Chicago.

INVENTIONS WANTED

BALBACUTTING SBcrollsaw. Hand or mo-
tor power. Quicker, neater work., Save tlme,
money. Only $1.00, postpaid. Crafts, 1713
N. Mozart, Chicago.

PATENTS—8mall ldeas may have large
commercial poszibilities. Write 1mmn:1lalel:.r
for Information on how Lo proceed and *°
ord of Inventlon' form. Delays are dmgar—
ui  in patent  matters, Clarence A,
©'Brien and Hyman Berman, Reglstered
Patent Attorneys, G538 Adams Bullding,

Washington, 1. (L

WANTED—Miniature steam locomotive,
cars and track, 1% or 15 In. Eauge. Must
be in first class condition. T. Clarence
Marshall, Yorklyn, Delaware,

PFOWER Models, steam, gasoline, electrie,
accesaories for ih[pn riallways. B0 page cat-
alog G5e.  Chas. Cole, Ventura, Calif,

PATENTE—Bmall {deas may have large
commercial possibilitles. Writa immedlately
for information on how to proceed and “'Rec-
ord of Invention™ form. Delays are danger-
ouz in  patent matfers. Clarence A,
O Brien and Hyman Berman, Registered
Patent Attorneys, 0558  Adams Bullding,
Washington, I, .

INVENTIONS Wanted—Patented, unpat-
ented. 1If you have an fdea for sale, write
Hartley's, Inc., Box 928-E, Bangor, Maine.

BHIF Model supplles.
anteed, Calalogs, dime.
Fulton, N. Y.

Satisfaction guar-
Wielcher, Tth 5t.,

FOR Pastime make engines, Illustraied
catalog 2Ge. Howardee, 2417 N. Ashland
Ave., Chicago, TIL

BHIP Models—Buoild 18" Flying Clouwd,
Constitution or Galleon, AlIl materinls in-
cluding  full-sized plans only $1.50 from
Hancack, 323 Douglas Ave, Portsmouth,
Virginia.

Gregory, Princeton, Ky.

TROPICAL Woods of Cuba. The most
beautiful weods. Hend 10 centa tm!n] for
deseriptive literature and prices. Dr. Wm.

F. Ordetx, Ave. Independencia 73, Habana,
Cuba,

BENBATIONAL Noveltles. 3 descriptive
patterns, 2h6e,  Btanton, Ldberty, N. Y.

LEATHERCRAFTEMEN—Write for frea
Inatructions and prica 1list of leather, tools
and heginners® kita. Send B¢ for sample
cards. Address Wilder & Company, Dept.
F, 1038 Crosby 8t., Chleago, 111,

WOoOD Turning on the lathe, Interesting
and fascinating. Send for Milten & Wohlers
Course in turning. It glves you quickly
a complete mastery of this manual art. Z00
pages. Cloth. 141 plates. $1.50 poatpaid.
Popular Mechanies Press, Room (35, 200 E.
Ontario 8t., Chicago,

WATCHES, IEWELRY, PRECIDUS
STONES

LEARN Watchmaking free. Experimental
movement G0e. Calalog Se. Btlewart's, - E:Hrtha
Olive, Bt. Louls, - Mo. :

AUSTRALIAN Opals, all varfetles, nnod
agsortment $5.00. Lists fres. Norman Sow-
ard, Melbourne, Australia.

OLD GOLD WANTED

CASH For gold, teeth, jewelry, watches.
High prices paid day shipment received.
Hatisfartion absolutely goaranteed or aril-
clea cheerfully returned. Chicage Bankers or
Chicago' Assoclation of Commerce are your
rieferences for honest dealings. Information
free.  Chigage Gold Bmelting & HRefining
Co., 200-F Champlain Bidg., Chicago.

CASH For old gold testh, crowns, bridge-
work., jowelry., watches. We are smelters
and refiners and pay you high pricea, because
we refine into demtal gold. Hatlsfactlon guar-
anteed or shipment returned. Free informa-
thon—Dr. Welsherg's Gold Refining Com-
Ellin" 1583 Hennepin Ave., Minneapolis,

.
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MATL TUs your discarded jewelry, gold
crowna ani bridges, watehes, diamonds, sil-
ver and platinum. New high prices paid, re-
mittanes malled immediately. Goods returned
if our offer s refused. United Smeliing
Works, (The Old Heliable,) Backed by 50
years of experience. 19 Bo. Btate Bt., Dept.
71, Chieago.

TATTODING

TATTOOING Outfits, supplies. Illustratl-
ed Hat. “"Waters,” B65 Put-tnam, Dhetroit.

ENORMOUS FProfits tattoolng; gel our
free {llustrated folder! Chicage Tattoo Sup-
ply House, 651A Bouth Btate, Chicago.

FOR THE HOME

CLOCKS: Baild your own grandfather’s,
banjo, shelf. Thousands buflt successfully.
Bome with beaotiful ehimes. Directions 10ec.
FParticulars free. Clock Company, Station R,
Philadelphin

BAVYE Fuel seven ways, 23¢. Efesco, 900
Manhaltan, Dayton, Ohlo

BUILT-IN Furniturs adds convenlence,
comfort and beauty to your home afl very low
cost. Any handy man can buiid a great wa-
riety of this space-saving furnlture from the
eaally-followed instructions n our remark-
able book, the only one on this subject. $3.50
postpald. Popular Mechanies Fress, Hoom
C25, 200 E. Ontario 8t., Chicago.

TOBACCOD

FREE Cigars, pipe and clgarette roller
with Goldleal guaranteed chewing, smoking
or cigarette Lobueeo, 6 Ibs. $1.00, ten $1.75.
Pay when recelved. Co-Operative Farmers,
B34, Bedalla, Ky.

BWEET 0Oronoke and Gold Leal chewing
tobacco, 4 pounds $1.25. Bubsc smoking
with Turkish tobacco, & pounds $1.10 paost=
pald. Belmont Farms, Chatham, Vi

POSTPAID: QGuaranteed very finest 28
Inch sweet, juley, redleal chewing. 10 lba.
$£2.00. Extra, smoking $1.50. Emest Jolley,
Dresden, Tenn.

RAZOR BLADES—SHARPENING

100 DOUBLE Edge blades and 1 Goodrich
home g.ﬂﬂ. B. Baim, T4 Bteubon, Behenec-
tady, N. Y.

YOUR Razor blades sharpensd llke new.
1e each. Peiter Wettergulisi, Rockford, IIL

FOR SALE OR EXCHANGE

1,000 BWAPS In Trader's Bulletln Sam-
plo copy, 10e, 180 N. Wells, Chicago

WANTED—MISCELLANEOUS

OLD BStamps wanted. Will pay $100.00
for 1924, le green, Franklin (rotary, per-
forated eleven) $1,0600.00 If uowsed. Send
lbe for large illustraled folder before send-

ing H-mﬁl. Btampbroker, 431-E DBroad,
{P.M.1) Elyria, Ohlo.
CABH For used microscopes, binoculars,

flide rules, drawing sets, survering, scien-
tifie Instruments. marine sguipment; eom-
plete Hbraries and standard sets, Bend de-
talled 1lst. Highest ces pald day ship-
ment recelved. Sallsfaction guaranteed or
shipment cheerfully returned. Elman's 2302
YanBuoren, Chicago.

PERSONAL

ARE You tormented with lombaze. neu-
ritls, muscular rheumatlam? Use Rub-in-
0ill Encloac one dollar. N, & F. Products,
Hox E82, Oreensborn, N. .

BTOPF Riting fingernalls, guarantesd cure

—§2.50. Dr. G. C. Elllott, Wilmington,
N G
FREE Advice on_  hair. Art's, North

Maln, Phillipsburg, New Jersey.

MISCELLANEOUS

MONUMENTE 39 Up delivered, erected,
guaranfped. Thousands sold. Catalog free,
Marble Oranite Factory, A-17, Omeco, Fla.

Nufond Giants
Weigh up to 3 Ibs. each.

MAKE Cutz from photos and ﬂuwln}?
Bimple. Inexpensive. Both processes, £1.00.
Geer Adv, SBervice, Nox 475, Safford, Ariz

POPULAR MECHANICS ADVERTISING SECTION

HOW To reproduce pholos, drawings,
ole., without a caméra. Cheap, ensy method.
Unlimited possibllitles. Complete for 35c
. J. Bender, 482 Manitoba Ave., Winnipeg,
Cannda. =

CASH Pald for butterflics, Insects. Bes
Binclair Nisplay Advertlsement on page 18A.

CUTE Anybody ean make, Zine elching
process. Bpeclmens, partleolars, testimonials
for stamp, J. C. Day, Windfall, Ind.

ARTIATHE—Many money maki stunts
10, _Straley, 13% Main, Springfield, Ohio.

CUTE—AMuke them yourself, Simple, in-
expengive elching process. Information freo.
ll]ill:jlh" Products, 71 Miami, Terraca Park,

.

ATTRACTIVE Streamlined fountaln pen.
Fills automatically. Guaranteed. £1.00
gﬂst;?nlﬂ. Bolarek, 450 East 185 BL., New

OFH,

NAYIGATION—Sun, moon, stars., Illos-
trated. 00¢, Candlerce, 1810 - S4ih., Beat-
tle. Washington,

BRONMNEZE Tablets, desk plates, wall plates,
memaorisls, grave marhers. HBronze, brass
and aluminum casting. Wandkey Paltern &
Foundry Co., Anderson, Ind

AMATEUR Cartoonists can earn 335,00
weekly, spare time, duplicating eartoon ad-
voriisements,  3-M Byndicate, Argyle, Wia.

CABH Income daily silvering mirrors af
home. Plating autoparts, tableware, ete.
Combination outfit. Write Sprinkle, Plater,
258, Marlon, Indiana.

BRONZE Grave markers, tublets, window
and desk plates, fraternal emblems, novel-
ties. Bronze, aluminum ecastings. TInland
Monument Company, Z47 W. Chestnut St.,
Walla Walln, Wash.

WHOLESALE Supply sources, hall mil-
lion items. 10z, International Agency, Cin-
elnnatl,

TREABURE Bechers—Make your own gold
fAnders. Wyss, 104% Frances, St. Joseph,
Missourd.

EWAPPER'S Friend, R4, Saline, Mich-
Igan. Interests swappers, colleciors, sporis-
men.  50c year, sample ]ie,

BILVERING Mirrors made easy and 460
other useful artleles In Bhop Notes, Volume
28—50 ecents postpald, Popular Mechanies
Press, Room Ci5, 200 E, Ontarie BY., Chi-
rRED,

ant

START IN
Big Profits

i

Start with backyard
plete detnils NOW |

Dept. 133-A

YOUR BACKYARD

Market Waiting Eiow ot v to
Demand exceeds supply everywhere.

just starting, Write for FREE frog book and com-

AMERICAN FROG CANNING COMPANY
{World’s Largest Frog Market)

Frogs

Breeder lays 10,000 egga wyearly,

Modern methods hateh over 90 %,
FREE

in any climate. Season

MNEW ORLEANS, LA.

method

GIVEN YO
TO DECORATE J\ e Book

BIG FREE book in colors tells new easy wiy.
you how to decorate beautiful Art Novelties right in your own home by simple **3=-atep’*
. No tedious study., Everything furnished inolodin
you to decorate and Homeerafters Outiit.
sit at home, and make up to $25 to $50 4 week—1ull time or gpare time,

Firat %w' .%6& ’ abeolufely free. Start right In dieorat-
Leeaaon * ing Gifts, Bridge Prizes, Toys, ete.

Muaore like fun than work and you earn as you learn. Hundreds
making big money this selnating way.

r n n fi
NO CANVASSING ;7 Foi i Noning 1o pay now |
| or ever. So sure are you to succesd w&lﬂm abaolu
backed by §1,000 Gold Bond. Costs no
for new workers now In avery loeality.
and Free Lesson, Get

Just mafl ¢eoupon and get first lesson

ing to find out. Openi
n

You don't nesd experience, We show

supply of Novelties for
Big profit per plecs lor decorating, Just

i s e S e R S——————1

Mall poupon immediately
gtarted making money At

FROE proveiaits |
Piease mind hig Fres Bosk and FREE LESSON.
This does net o ie mee In any way., I

AEPRHLY o Whemi it s s s s e |
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INVENTORS

COMPLETE INFORMATION ON HOW TO
OBTAIN PATENT AND MARKET INVENTIONS

If you have ideas, if you have invented something, if you're interested
in inventing something, you need this new 48-page book that gives the
entire Story of Patents. It tells vou for the first time about new phases of
invention, how others succeeded, how the patent laws protect you, how
to market vour invention, where to obtain finances, how to
form u company, partnership, or arrange for royalties from your
invention's sale.

This book gives y | '
NEW INFORMATION This book gives you actual s,

statements, suggestions, and |
ideas from famous authorities who know the inventive field thor-
oughly.

PRACTICAL BENEFITS (0. Wi smie imvencions

that have suceseded in gix different felds of industry. Ower 100 illustrations
are in this book. You will read the stories of ten (illustrated) of America’s
moat famous inventors. You will find an experienced and thorough survey
of market conditions affecting the inventor—showing the possibilities for
eommersial invention today., Entire chapters are devated to the value of
a patent in promoting the final suceess of vour invention. The importanes
of guick action in applyving for patent is stressed—f{nets revealing danger
of 1Lr:lu.}f are emphosised.

If you expect to realize profits from your invention vou must
protect it with a U. 5. Patent. Otherwise you may find that all vour
time and labor have been lost, because it often happens that other in-
ventors are wurkimlr on the same tden. If vou have an idea, an ihven-
tion, or an ambition to invent—get the information on obtaining
patent AT ONCE!

WHAT A PATENT DOES FOR YOU

Without a U. 5. Patent, you eannot expect to reap the profits that
yvour invention may munke possible. Send nt onee for this book. After
vou get that, lyuu’ll know exaotly what to do to protect yourself, Any-
thing you write ua or send us is strictly confidentinl between us.  All

letters and drawings are kept in strong, steel, rlrbErL1J[ files, which are
open only to us or suthorized members of our staff. We have secured T, O?g'j-‘" /00

patents for inventors located in every State in the Union. The pruc-
tice of our organisation ia confined entirely to Patents, Trademarks »
[l ustvations
o =
CLARENCE A.O’'BRIEN

and Copyrights. We have had years of experience in Patent Matters.
When you place your idea in our hands, we are in position to proceed
£ Hyman Berman
REGISTERED PATENT ATTORNEYS

at onee Lo secure protection for you. Our fees are reasonable, and
70-F Adams Building

if you desire, we
WASHINGTON,D.C.

onn arrange ~on=
W .

L venient terms of
i Ty P

| Please send me your FREE BOOK, “Patent Guide for the In- |
ventor," and your " Record of Invention' form, without nnyl

IMMEDIATELY MAIL COUPON TODAY!

This new 48-page book of facts is absolutely i cost or obligation on my part.
FREE! You need it NOW, Simply fill out
the coupon, and mail. The field of invention chunges DN AME . e e easensans

constantly—here is the latest information on the most
recent developments affecting inventive surcess. Withs= s
ina ver}r_ Eew d,[l._‘r’! you “-i” receive our Fres BEJ'!}]\'.. to- I J\DDIHL-“-"!. T L g e Ll g ma Tl Tt T
gother with the Record of Invention Blank deseribed I

here. Write NOW—Clarence A. 0'Brien and Hy-

man Berman, Recistersd Patent Attorneys in U, 8, B e T uE i A Sl
Patent Office, T0-F Adams Building, Washington, D, C.

— —— — — —

K i s s i S et St s s s i e S i i

When writing to advertisers please mention Popular Mechanics
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Booklet Free Highest References
P A E T 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-MecNally Directory of Bankers and

Bank-Recommended Attorneys, published by Rand-McNally & Co., Chicago, Ill.; The
Baggott & Ryall Directory of Guaranteed .ﬁ.ttnmew. published by Legal Directory Eorpmatlm,
Boston, Mass. ; Flugel's Law List, published by Legal Directory Publishing Ce,, St. Louis, Mo.: Amer-
ican Lawytn Annual, Cleveland, Dhm Bankers Service Legal Directory, nk:ru Service Co, H-n.,tun
Mass.; Eyre’s Law List, 9 Park Flacc. New York City, and the Central Guarantee Co,, Bankers and
anyul irectories, Empire State Bldg.,, New York :ty

Victor B‘-ll“dlrl‘, T24 Ninth ‘B-hlll-i!. N. W,
WATSON E. COLEMAN, WASHINGTON.D.C.

INVENTORS E&SN
PATENT YOUR IDEAS

SEND FOR FREE BOOK s BV, " 12
HOW TO OBTAIN A PATENT ;

Written by a Former Member of the Examin-
ing Corpa (1822-24) of the L. 5. Patent Oifice.
If you want to rcmﬁl. hygnur idea, you should take
steps to apply for a Patent at once. Your first step is
to get this Free Book. This interesting illustrated hook
contains valuable information you should hawve. It tells
you fully how to obtain a patent on ur idea in the quick=
eat way. With this Free Book {uu -'I]ﬂlln receive & V" Record
of Invention™ lorm on whic rnu can easily record your
idea. Personal and Confidentlal Service: Your case will be
personally handled only by a Registered Patent Attormey

who is also & Former Member of the Examining Corps of the

In Stock— Immediate Delivery
Uenrs, spead redooers ockets, thrst
krugn, !'ln'lihlr' cﬂlllpllngll.n;ull,r:u Blg .ﬂ.‘:::;:
plels [ime s earried in owr bhm stonk.
Can sles guobs on specin] gears of any kind.
Bend us your Mueprinis nnd ingiiies.

Write for Catalog No. 10

CHICAGO GEAR WORKS
T68-T13 W. Jacksen Bivd,  CHICAGO, ILL

who derive largeat
profits know and heed
eertainsimple but vital

facts before applying for patents. Our book, Patent-SBense,
gives those facts; sent free, Trade Marks—Copyrights.

LACEY & LACEY, Est. 1869, 635 F Su, N. W., Depl 5, WASHINGTON, D. C.
Patent Office. All communications confidential.

WL CROreN TOORY Jor FREE MATERT S0OK wd WECOR OF WERTHN Furw. ALBERT E. DIETERICH
CARL MILLER REGISTERED PATENT ATTORNEY
REGISTERED PATENT ATTORNEY 512 B Colorado Building, WASHINGTON, D. C.

FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE Booklet on Fatents sent froe
1638 Woolworth Ilrl‘lg Dept. 16A, New York

enimer i §TOP Your Rupture

[ Wh fler with that ot
I b0 0 e ey e e L e T~ Y e l ¥ 'l‘ﬂ!l'l'::l:;l - ar-"ﬁ?“ '
— | aEERE s Worries!
- T S~ o
l ............... . e it h-;;lmt ature

uhnmimnprln nrh-rdpn.d-. Hunhunr tera, Sent om
trial ﬁl are of imitations. .Nﬂ'ﬂ!l' sold in stores.
Hri‘laﬂfnll mlnl'mttlm sent fres In envelope.,

] Brooks Company, 1118 Stats Street, Marshall, Michigan
A et el |~ Ng JOKE To BE DEAF

given personal attention by members of the firm. EBE;*“ d?n.i p-iilr'llunlknnrllrtt ":’1{;
Form, “Evidence of Conception’’ and instructions, e Bt Tar ERCatr e ety Wit it Artis
='ﬂ’m to Establish Your Rights"—FREE! - ﬁcm Iim.:!.!r‘z‘:l'm‘ tl?:{tr:::z ﬁ;:‘nl:i“d:}ln n'dL |:||i.|:r|'|;.
LANCASTER, ALLWINE & ROMMEL

s They u}mpﬁd l;n!l ltlllll
r|.|:||'lu'lll yare inviaible

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

andesmfortable, no wires
y o batteriea, Write for
TRUE BTORY. Also
booklet on Deafness, Artifietal Eor Drum
THE WAY COMPANY
AN 725 Hotmonn Hidg, Dhetrott, Mizhigan

TROUBLES

Y I‘ e of Conail Ih-n..

I.urll:wll:nr'. ﬂllrrr Siiw ks,

Jn- iinl BlesplasEness koaop

r i, l"-'] hanstind II\J ghoomy +
T I|| 1y 'Val“ !|'- riel DR

My 1-'- indrs] 3 s

8 B DEw thod Lhat wi | | | yau rmgain

New Ideas now Salable
Before Patenting

Prastieal, usefitlinventions may now be eafely marketed
without prtenting expense, Write for details.

Chartered Institute of American Invenlors
Dtpl -1- Barrister Buildin::. Waqhinglun D C.
A Y

e
.'||-'|r _r: |

Tesnlta

el 3
ROBERT HOLMES, 21 Fuller Bidg., Jurssy City, Wo 1 ___

Delays are dangerous and may be very promptly as to ite patentabllity and send L.. F Randﬂlph 302-D Victor Bldg.,
-

oostly . B-'I:.r rl-ernlnnni aerl'l.-'loe mutrm you a copy of my Ti-page Dﬂo let. Ur,ﬂﬁ Washingion, D.C.
prompt action, strict comfidence, and a you prefer to rend my booklet first, m

minlmum of expense. [ suggest that you the attached coupon at onee. 1 will slao P'"mh;“nt‘%ema ot opes, nrﬁeuolrlenhvﬁlﬂt?‘uﬁgufarﬁ-
pend me a model or drawlng, or sketech send my " Record of Invention' form., page oklet and " Reco "
and deseriptlon of your Inventlon, and (Over 38 years experience as a RHeglstered

$65.00. I will make a search and report Patent Attorney.) |

A PERSONAL CONFIDENTIAL PATENT SERVICE— L
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Plenty of Jobs and Big Salaries
for Well Trained Men

Prepare for this st growing Industry now! Get
gtarted rlght by training at famous Roosevelt
Aviation Schoal loeated on Roosevelt Field
=—sgirlil'n huslest eivflian mirport.  You lesrn feore hers hes
cabiss Lherns meore to lesrn aboud. Fisest trafmine facilities for
meehanies] and Eport or Prafessional Aizht instruetlon. Courses
offered inglade Kegular Mechanbea, Mosine Mochandes, Am-
sieur, Private, Limbted Commerrlal and Transport Pilot. Wrile
for bookiei (P. M.}, Biats 4§ ani prelerence of cowrse,

ROOSEVELT AVIATION SCHOOL
Clood s eb7 Fplef, Fhiriota , Vibw _:?ﬂu’é
Sand oaly $1.95 lor Complets Courss postpaid—or

GNART LESSONS g2

Become Talented Artist with Big Income
I ¥
ter in ting. Btarl How 1 ur spare iime inte MOMEY!
ELHE:!IE:-L“EIPP{;' 95: o “lllll- Hﬂi-lu L

Wrestling Book FREE

Wrestling taught ¢t home, by mail, by greatest of
shis—Farmar flurns unk
B atfijete. H i
Lanrn the
Calture, Hava
r it red b beilh
age  illustrated pros
I af thrilling informatis 11
{ree. Tells haw wa teach sxpert wrestling
at home. Eend 32 to cover poatage, Wrile
waw for goar cop Hiale ggw,
FARMER BURNS SCHOOL
3371 Eiwoad Bldg. Omaha, Nalbi,

ITALIAN ACCORDIONS

- OF ALL TYPES. Hand-made,
beat quality, Buy direct from
our factory and save 4. Batis-
faction guaranteed. Used miusi-
cal instrumenta taken in trade.
FREE accordion lessons,

CcoO.

ITALIAN ACCORDION
323 W. Polk S, Dept. P-5, Chicags

Learn AIR CONDITIONING, DRAFTING,
ELECTRICITY, RADIO
ENGINEERING “SR ViR

The fields in which foba are openlng and mnmgr

Py belng made. No time to lose, Start mow, B, 5.
-ql Degres or shorter tralning. Earn while learning.
i FREE 80-PAGE BLUE BOOK tells about big opportunities,

CHICAGO TECHNICAL COLLEGE
A7T9 Tech Bidg., 118 East 26th St. Chicago, Hil.

EARN M "E All kinds of plans for a
business of your own.

Profitable, legitimate, ex-

AT H o M E tra money plana, formulas, ideas, ada,
Bimuﬂt.hivy six months 100. 30 pages.

HOME INDUSTRIES, Box 84, Irvington, Nebr.

LET US RECOMMEND

the best books to study on any subject.
POPULAR MECHANICS PRESS
200 East Ontario St.

AVIATION

This tharcugh Cogrss by Alezsander Mucray, lSmous P:lu.lll
Art Eln.h.umlJ instruetor, m:-lui- in paay to Ir:ln:"n art in

spagsa time, Teaches commerrinl srt, eartoaning, lettering,

snptomy,. perapective, ndv. Iuwu!.ltte.. wiithout boibes E"?"J:if‘ﬁ

or expense of eorrespondihg. Tul.lgﬂl- sll B0 lossins ot
TiREE— HIJ“IIE for next lomon, Owver B15 instruriion
dlsstntions, 195 pages of dmwing paper FREE:

scina, Wis.

Chicago, lllinois

Let us recommend the best books to study
on any subject. Popular Mechanics Press,
Chicago, Illinois,

YOURSELF

IT

Build your own vehicles
' with 10" x 234" Doenue
_ . Tires with cadmium
- plated ball bearing disc
e wheels. This airplane
type Doenut cord tire was Invented by A. J. Mussel-
man, who developed the original air-wheel for mir-
lanes and motor vehicles. Doenut Tire patent No.
15459. Requires only 12 to 15 lbs. of air to carry 200
Ib. loads per tire. These Doenut tires are revolution-
izing the tire industry. They take less power to
ropel, literally float over road bumps and are winners
Fn. coasting contests. You can build any of these
vehicles in a few evenings' spare time at home, Send
25¢ for detail working blue prints for any vehicle
shown above, or 50c for any three, except Derby racer
blue print, which is $1.00. Doenut tires and wheels
make wonderful Xmas gifts. Catalog of building
sets, wheels and parts, FREE.

THE MUSSELMAN PRODUCTS CO.
6247-A St. Clair Ave., Cleveland, Ohio

MUSSELMAN DOENUT CORD

WORN-OUT
MEN !

If you are overworked, nervoun, tire easily and lnck ambition beonuss
wou haven't got the strength and energy io fight for success, don't be dis-
eouriged. Helence now says that it is ofven merely o case of IODINE
STARVED GLANDS—glunds that promote the assimilation of your food
—ihat sontrol metabolism, the body’s process of converting ordinary food
into rugged srength, rich rod blood and the energy and endurance you
noed to fool on top of the world, You ean get this NATURAL PLANT
IODINE in Kelpamall, the new mineral concentrate from the sea. (Don™t
eonfuse thia jodine with ardinary ligiid lodiae which often proves toxie.)
Kelpamalt's NATURAL PLANT IODINE puta food to work for you
instend of allowing it to pass through your sysiom virtuslly unused,
plidea its precious iodine, Kelpamalt contains 12 other vitally needed body
minerals,

Trv this smaeing new mineral-lodips consentrats for one week, Notice how moch
betiir wiri Feel, how well you sleep, bow your appetils Improves.  Noties how worn ot
enhaurtied nerves guickly calm and grow strong.  Over 400000 paspds anmnunily ima
Kelpamalt, [t ecwts bul litile to use, e sure to gel Lho original Beedol Kelpamalt
‘Tnhdete. Bobd at all good druxg stores, 17 your dealer hss not yet repaivod hin supply
send 3100 for apecinl intreductory sive buttle of 66 tablzis to the sddross below,

SPECIAL FREE OFFER

Weite todny for fuseinating imsteactive Go-page book on Iow fo Add Welghi
Quickly. Minenil Contents of Food and their effects on the human body. Mew
fuctis nbast SMATURAL TODINE, Standard wolght ssd messiremsnt charts.

Daily menun for welght building. Absoluiely fres. No abligntion. Kelpamall

Co,, Dhept. G52, 27-20 Waat Wth 81, New York City.

When writing to advertisers please mention Popular Mechanics



GOVERNMENT

START
$1260 to $2100 a Year

Men, Women

GET READY IMMEDIATELY

Railway Postal Clerks get $1,900 the first year, on regu-
lar, being paid on the first and ﬁl‘teenth of each month. (879,17
each pay day.) Their pay is guickly increased to $2,450,
Chief Clerks gut. $2,700 o year.

3 Days On—3 Days Off—Full Pay

Railway Postal Clerks on lqn? runs, usually work 3 days
and have 3 days off duty or in the same proportion. During
this off duty their pay continues just as though they were
working. hey truvel on & pass when on business. When
they grow old, they are retired with a pension.

City Mail Carriers, Post
Office Clerks

Post OMfice Clerks and Carriers get $1,700 the
first yenr on regular and antomatically incrense
£100 a vear to 2,100 with specinl increase to
82,300 for Clerka. New 40 hour week (from 44)
means hundreds appointments,

Customs Inspector

Balary £2,100 to start. Men 23 to 45, Work
connected with examining baggage and mer-
chandize entering the country from foreign
parts covering boats, trains, roads, auto-
muobiles, ete.

Let Us Show You How

Ex ence 18 usually unnecessary and politieal Influenee s not
pu—mlﬁ.gl. Last us show you how to get a government job,

Get Free List of Positions

Fill out the folowing coupon, Tear It off and mail It today—now,
nt Do,

Thiz Investment may result In your getting o big-pald govern-
ment job.

— — S — — e — — S S S e — — —

FRANKLIN INSTITUTE, Dept. E 174, Rochester, N. Y.

Rush to me, entlrely free of charge (1) a full deseription of U7, 8
Government Johs; (2) Free copy of lllustrated 32-page book, "D, B.
Government Positions and How to Get Them,'” with sample conching
tests; (3) List of U. 8, Government Jobs; (4) Tell me what to do to
get a U. 8. Government Job.

Address.
Use this ﬂoupon bel'u:m you millly It erbe or ]‘rlu.t Plaluly‘

EUruUlAalk HEACATLAAINAGAS JALY LI L LJLIVAT 230000 L LUELY

$ MONEY-MAKING $
OPPORTUNITIES

For those who peed larger lncomes or must seek new cccupations,
The following workable, tested plans are adaptable both to the
needs of the country or city dweller either for part time devel-
opment or Ilﬂl'li!JlJ‘ll-l income SOUrce.
Every ldea set forth In these books has been used by others
for profit. le are well worih your conslderation.
Plan Neo. | ;E 0 a Week with Car and Camers, [Maul G, Holt
tells you how ho mode o dally average of $11.30 profit, Price

$1.50.

Plan No. 2—Radio Servlcing.
engage in this money making business. Price §

Plan No. 3—Refrigeration Service. Offelal |||=I‘Illnl covers all
makes. (lood service men are feeded, TPrice §5.00.

Plan MNo. 4—Automobile Reﬂulahing Btart a luerative busi-
ness of your own, Fine possibilities bere, Excellent new in-
structlon book, Priee §1,50.

Plan No. 5—0utdoor Opportunities, The ralsing of small ani-
mals, birds and plants for profit. Price $2.00,

Plan No. 610,000 Money-Making Formulss, Complete in-
#triuctions for the making of commodities at small cost that may
be sold at a handsome profit. Irice §4.00.

Plan No, 7—How to Make Money at Home, 100 suceessful
'Mi;! for women to make money., Pricg $2.00,

lan Mo, 8—100 Civil Service ons,  Covering steady

Government jobs, All types of Better business means

l];ll:;‘llllll]d.! of new johs, Freparo udying this new book.
rico

Plan No. 9—Making Poultry Pay. & proper hreeding and
management of fowls for higher egg production. Prica §2.00,

Plan No. 10—Fur Farming for Profit. Complele instrociions
that enable the beginner to suceeed from the start. Price $4.00.

Plan No, |1—Ntabbits for Food and Fur. A complets gulde to
the successful rearing and breeding of rabbits, Price $2.00,

Plan No. 12—The Frog Industry, Should be considered more
ag a =ide line than as & major means of income, Price $2.00,

Plan No. 13—How to Live oii a Subsistence Homestead. Facla
and flgures on how one family fled from the eity and found
seonirity and independence, Prica $2.50,

Plan No. l4—Auto Bervice Shop Management. Money-saving
and business-producing ideas by two men who know just what
Is essentinl Lo a profitable service shop business. Price §$1.50.

Any of the above malled posipald npon receipt of priee or sent
C.0.D. anywhers In U, 8. Pay postman price and few cents

POSES pOPULAR MECHANICS PRESS
Room 1312 £00 E. Ontario 5t Chicago, lllinais

Profit from Books

Popular Mechanlies Press npednlj:u in mEnlvlnw booka on nnr
gubject, Look over this list. Check the books you want, and m
this advertisement a8 your order biank. Write for Information about
books on any special subject you may be Interested in.

AIR CONDITIONING LANDSCAPE GAHIIIHIHH

SERVICE MANUAL - T

Bmall Unit Apparatus. . $5.00
ARMATURE WINDING

Let an expert u-mh

g\nu how to

and Motor Repalr. ... .. $3.00 LOCKSMITHING
AUTO RACING itev Exll
How to Bulld Dirt ONEY MAKING
Track Racers. ..... l-'l.'l ULA
AUTOD REFINISHING im omlml.......li-ﬂ
Diioo With & Gun..Si.50 2 MUS rﬂ‘ MS E
BRICHLAYING u:inm“u “ﬂ“‘"m ------ -
Plaln and Fancy. ...... $1.50 Only book on. New. ...53.00
CAMPS AND LDG PATTERN MAKING >
Cabins (Bullding). .....52.00 Yxoelient Hew Book. . .51.58
CARBURETORS (ANl m“.u PLASTERING e
':':_ “'“I'iﬂgf'gn” -l 5 “Gnumn 25
xpariment, 0 HAI!III-IHY!II:-! noumz
n“"%af serseenes - 5100 New edition,

Learn at Home Without
Musie or a Partner. . . $2.00

DRAWING
F.ﬂa:i:l.uh and Perspee-

Heleranes
FURNITURE REPAIRING
F!,uluhlm and Decors-

RS et $3.00
HYPNOTISEM
H:E; to Bnmmﬂ an
INVE TmN YOUR
How to Protect &
Merchandise. . . $1.50

l.hllur l.huut. H.u:l u
from . 54.00
RIFHIGEHATIGH SERVICE

Manual
(All Makes) ......... $5.00
RUBBER AHTIQLE!
Howto Make. ........
SHEET MI‘I'AL

Constructlon Work , . . . $2.00
STAMP COLLECTING

Why and How,. ... .... 51.50
Steam Engineer's License

How to Obtain . ... 52.00
TAXIDERMY, HOME

Mount T:r'rrphirﬂ

Profit, Pleasura. .. . .. 1.50

WROUGHT IRON Wﬂﬂlﬁ

Practiohl. .. ocovessen 51.3

- —— —— — I — i S— — e — — — — ——

Books sent C. 0, D, anywhere In U, §,
Just cheek the books you want, and mail the whole advertisement,

It Ia your order blank. When postman hands you

the price and few centa
ering please Inciude 1

pay him
If you eend remittance when

nts 'mr book extra for postage.

FOPULAR MECHANICS FHE!!. Roem P-12, 700 East Ontarle

&t., Chleags, 111,

When writing to advertizers please mention Popular Mechanics
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{Continued from page 3TA)

likes the compact size of Popular Mechan-
ics."—Lewis Martin, Lancaster, Pa.

Low-Power Radiophone?

“I think readers of Popular Mechanics
would like to see plans for a simple 160-
meter phone transmitter, I like your dia-
grams and other radio material.”"—G. Rose,
Suffolk, Va.

Buil

ip ﬂ»:l‘fc:u:h:'l’i

- _____1-._._

“Inclosed is a photograph of my model
which I built from your plans. Every piece
except the deadeyes was made by me in
spare time. I have been reading Popular
Mechanics more than twenty vears."—AIl-
bert Hobson, Fall River, Mass.

Radio Plans in Schools

“]l am a high-school teacher and have
used vour radio blueprints with great suc-
cess. They are a valuable aid in teaching
radio for the reason the student has some-
thing definite in the form of a diagram and
drawing, with clear concise explanation in
the magazine combined with actual infor-
mation as to where to get parts at fair
prices. This helps the experimenter and set
builder.”"—M. C. McCann, Racine, Wis.
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FINDING THE FACTS FOR FORD

TH.IS is the Ford electrical experi-
mental laboratory at Dearborn,
Michigan. Here scientific apparatus
discloses facts which Ford engineers insist
on knowing. Here production standards are
set up—materials tested—specifications
written.

Much special equipment has been de-
gigned and built by Ford for specific pur-
poses such as the machine which tests dis-
tributor governors and distributor vacuum
brakes. It duplicates all conditions
of speed and load which affect
these units in actual operation.

machine that operates 24 hours a
day. All this helps Ford engineers to
: work out the best designs and select
the best material for every part.

Steps are always being made to reduce
service costs for Ford owners. The distrib-
utor breaker-plate and point assembly is
now included in the Ford factory-exchange
items. It includes the plate, spring and the
two sets of ignition points. The exchange
price for this factory-reconditioned unit
is low.,

Regardless of where it functions,
the most serviceable and the most
economical part for a Ford car or
truck is one which meets Ford re-

Distributor rotors are subjected
to high-tension current from a
30,000-volt transformer to deter- f{:{;rit;*::‘ﬁ:::
mine their dielectric strength. by is now included
Ignition points are life-tested on a e e

quirements. That’s why it always
ys to insist on Genuine Ford
Parts—they always measure up.

FORD MOTOR COMPANY—DEARBORN, MICHIGAN

This specially designed equipment tests ignition
units under conditions met in actual service.

Electric oven with automatic temperature control
where distributor rotors receive high-voltage test.

When writing to advertisers please mention Popular Mechanics
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CHARTING STORM

By ALEXANDER 1!?1}(
i - :
[V ILLIONS of dollars hve been

spent trying to eliminate
static. Wireless stations using suf-
ficient power to light a small city
have been built to push signals
through it.

But in the light of recent exper-
iments, static becomes a watchful
sentinel, shouting a warning to
save man from the wrath of the
elements. As a rattlesnake warns
before striking, so does a storm.
Static is the toesin of an approach-
ing storm. It is loud, it carries a
surprising distance and it may be
interpreted by anyone so inclined.

e A

Top, Loop Aerial and Set Used in Taking Readings to Locate a Storm; Below, the Billowing Clouds
Piled High Tell the Story of an Advancing Cold Front Fellowing a Storm



POPULAR

MECHANICS

Checking our observa-
tions with weather maps
we discovered that in
every instance the loop
pointed toward an area
in which a squall or oth-
er disturbance was rag-
ing. Not only did it locate
the general direction, but
bearings taken hourly
followed the storm as it
moved. One station can
only give the line upon
which a storm is located
but two stations located
300 miles or more apart
could get a triangulation
which would spot the ex-
act location. In locating

a hurricane, however, a
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Top, a Portable Receiver and a Car Enable One Station te De Work of Two by Moving Rapidly from
Point to Point and Taking Triangulation Bearings on the Storm Center

Twelve years ago my brother, Prof. Sel-
by Maxwell, broached the idea of a radio
storm detector to enable ships at sea to
steer clear of hurricanes, Operating an
amateur radio station, the idea of storm
detecting took root with me too, and I
made experiments with directional loops
and portable receivers. Last summer a
special receiver was constructed and us-
ing it in Chicago, we took bearings on
static disturbances and located them.

single bearing point is sufficient. The storm
moves much faster than the speediest ship,
so readings taken hourly would plot the
course with sufficient accuracy to enable
the captain to steer clear.

We were confident our radio could lo-
cate a storm. The final check was to do
so. A long-range forecast prepared by my
brother from mathematical calculations
predicted a hurricane which would sweep
in from the West Indies early in Septem=-



- 3

il :
POPULAR

i

ber, strike Florida and
move up the Atlantic
coast. When storm warn-
ings were first flashed we
loaded our car with the
radio, a camera and a
camping outfit, and set
forth, Every few hours
we took bearings, check-
ing on the progress of the
hurrieane. Anyone who
has listened to a radio
knows all static does not
sound alike. The rum-
bling roar of a hurricane
sounds much like a fast
freight thundering over a
high bridge.

QOur radio was made of
standard parts, employed
two tubes, a four-foot
loop, and ran from air-
plane-type dry batteries.
The complete set
weighed twenty pounds.
The loop was set on the
running board and the
radio was placed in a
suitcase which also held
our barometer, thermom-
eter, compass and charts.

The receiver was de-
signed to oscillate very
violently but was even
more sensitive than in-
tended. We placed the
loop fifty feet from the
receiver., Even so, the
scraping of feet on dry
grass produced static
charges which sounded
like the rustling of silk.
Body capacity was so much in evidence
we had to remain motionless while read-
ings were being taken. A passing auto
sounded like a burst of machine-gun fire.
We always checked six times around the
loop to eliminate the possibility of error.

The actual recording of signal intensity
was accomplished by means of a fader
such as is used on broadcast control pan-
els, This was calibrated and rotated till
absolute silence prevailed. The number
indicated was placed on the chart and the

loop turned to the next position. When
{Continued to page 143A)
. L
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Auto Seating Four Abreast
Rivals Low Streamline Car.

MECHANICS é

Wide Car with Room ¥or Four Passengers in Front Seat and Low Stream-

line Model with Riveted Body Exhibited at British Auto Show

Some unusual contrasts were offered
among models of the 1936 cars exhibited
at the annual Britishf;m% in
London. One very wide car boast om
for four passengers in the front seat. The
extra width was obtained by building the
chassis over the wheels so that the space
usually occupied by running boards and
fenders is devoted to additional body
room. Another car which attracted atten- _
tion was a very low, streamline automo--
bile finished in alunuqqp and havl.ng
the appearance of an armored car, since
body segments were riveted together.
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% ;. Three-Miles-a-Minute Threat
Flung by Winged Speedboat
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western mines. Large
pieces of premium vari-
ety coal are politely
pushed out of place by
air pressure instead of

. | =

' =l

being ruptured violently
by dyvnamite. The air
method localizes the blast
and eliminates fumes. In
pneumatic mining, a hole
ig drilled in the mine face
and a cylinder contain-
ing air compressed to as
much as 15,000 pounds to
the square inch is insert-
ed. This pressure can be
released at will and is
comparable to the pres-
sures set up when a
charge of dynamite is ex-
ploded. The steel car-
tridges used to store the
. | air have a disk which can

. : be ruptured by the oper-

“Miss U. 5. llI" Sends Spray Flying on Test Speed Run; Natice Plane-
Like Hull Design and Outrigger Support for Wings in ngr{'

It is literally “flight” on the water when

the winged speedboat “Miss U. S. III" .

starts its race for world spged supremacy,
a goal that may see new records estab-
lished near three miles a minute, The
thirty-five-foot hydrodrome constructed
by and hi in sons, Edward,
Jr., and Robert, is built like an airplane,
with five sets of outrigger foils or wings
which ride in the water, their upper and
lower surfaces both exerting lifting power
like the wings of airplanes. “Miss U, S.

ITI" is eligible for the Harmsworth Trophy'f*

race and is expected to challenge the
world record of 124.915 miles an hour set
by Gar Wood's “Miss America X" in 1932
With a 650-horsepower Packard motor
“Miss U. S. III" was expected to reach
150 miles an hour. Later an 800-horse-
power motor developing 1,600 horsepower
with supercharger will be installed to try
for higher speeds. Extremely small wings
suffice to lift the hull clear of the water.

OMPRESSED AIR BLASTS COAL
AND REP ES DYNAMITE

Compresse Instead of dynamite, is
being tried for blagti igy some mid-

ator and the cartridges
can be used over again.

MORE VOLATILE GAS REQUIRES
FUEL-SYSTEM SHIELDING

As gasoline increases in volatility, its
flash point lower, manufacturers are
finding it necessary to give more attention

Arrows Show Studebaker Method of Shielding; In-
set, How Chrysler Shields Float Bowl

to shielding of the automobile’s fuel system.
The more volatile the gas, the more sus-
ceptible it is to vaporization in hot weath-
er and the more likely is vapor lock to
interfere with starting. Most car makers
recognize that this problem exists by pro-
tecting fuel pump, fuel line, float bowl
and carburetor from the heat of the en-
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gine. For instance, Stude-_“Lightning Rod” in Desert
nd th . M
okl e Guards Giant Power Line

heat defleetors at the
proper places to keep
down the temperature.
Insulation also is used
for the same purpose,
serving to interrupt the
flow of heat between the
metal parts.

g DI .

ROBOT DISPLAYS
WALLPAPER TO
AID SELLING

Operating automatical-
ly, a machine designed to
help the wallpaper sales-
man displays two hun-
dred patterns, one at the
time, in room settings for
which the particular de-
sign is intended. The
machine provides an il-
luminated stage on which
the patterns appear as
the salesman presses a
button. Continuous op-
eration, for show win-
dows, also is possible.
Backgrounds, or room
settings, for displaying
the wallpaper may be
changed quickly to pre-
sent any pattern at its

1 . o .-11" ' ‘1‘,; ] | | . .
ek
These Million-Dollar Circuit Breakers Are Posted along the Boulder Dam-

best. Several settings can Los Angeles Power Line to Stand Guard against Electric Storms

be obtained. | a _
¢ ¥ é ST A On guard against desert storms that
/ might interrupt the great transmission

rar=4
Robot Salesman®Diz-

plays Wallpaper
Patterns at Touch of
Button

lines from Boulder Dam to Los Angeles
equipped with giant circuit breakers.
These desert “lightning rods” can isolate
any section of the power line with split-
second speed when emergency demands.
Twelve hundred men worked two years to
build the stations, which are located at
Silver Lake and Victorville, —

—

[ Certain butterflies are frozen and inert
more than ten months of the year in north-
eastern Siberia, where January tempera-
tures average sixty degrees below zero,

) bu ive in midgummer sunshine.
@M@wjj-g Lo, trj :
p !




Cl>7

The SUBMERGED
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ST. LOUIS
AreRoACH)

Plan for Proposed Submerged Bridge Passing under, Instead of over, the

Mississippi River at 5¢. Lowis; Note Circular Approach and the Piers Sunk

to Bedrock to Support the Vehicular Tube, Thus Combining Features of
Both Tunnel and Bridge Construction

CGMBINING principles of both tunnel

and bridge construction, a submerged
bridge which would pass under, instead
of over, the Mississippi river between
St. Louis and East St. Louis has been pro-
posed and application has been made for
a government loan for the project which
would cost about $12,000,000,

While the submerged bridge would dif-
fer materially from the overhead type, it
would be related to it since the roadway
members would rest on piers carried to
bedrock and spaced several hundred feet
apart. The roadway, however, would be
inclosed in a tube to resist hydrostatic
pressure, the tube being designed to resist
the vertical load and horizontal thrust of
the water.

The bridge is planned for high-speed

s ¥ - LY -
- I1G ,}J._."Jn:-: Ry
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_INNER HARBOR  _ _ __

| __QUTERHARBOR _ _ _ _

SHIFTING SILT -

traffic and would be of reinforced con-
crete, the bridge portion itself being 1,500
feet long and connecting at each end to
an approach tunnel, the east tunnel being
about 2,100 feet long while the west tun-
nel would be about 1,750 feet in length.
On the Illinois side, the approach tunnel
would terminate in an open cut about
1,250 feet long, while a circular ramp is
considered as an approach in St. Louis,
Located near the shore on each side
would be a building for ventilating equip-
ment and a small pump house also is in-
cluded. The inclosed portion of the bridge
would consist of a wide tube of hexagonal
shape, its top being submerged just below
the low water bed of the river. It would
have a four-lane main roadway about
forty-six feet wide, divided for eastbound




BRIDGE

The Submerged Bridge Is Re-

lated to the Overhead Type. Its

Roadway Members Rest on Piers
Carried Doun to Bedrock

POSSIBLE
HIGH WATER

ST.LOULS
(APPROACH)

)
i

-9

_ Right, Cross Section of Proposed Submerged Bridge,
Showing Vehicular Lanes, Pier, Ventilating System _
and Steel Trusses Supperting Tube f

" s - L) - - .‘ . ;
. and westbound traffic by a steel truss sup- bedrock. Proportions of thetube sections =
¢ . porting the middle portion of the tube be-* are such as to make them buoyant, so that

L)

-.--.: Ween piers. the vertical load between piers consists of
The side portions of the tubes between little more than the weight of trafhic.
, piers would be supported by reinforced St. Louis at present has two overhead

" ¢hncrete girders twenty feet high which bridges across the Mississippi river, the « .
v would serve also as walls to separate the Eads bridge, nearly 6,500 feet long, and

‘ main roadway from side ventilating ducts. the Municipal bridge, more than 18,000

The tube portion would consist of sections feet in length. The submerged bridge is

-+ built on shore of reinforced concrete with  intended to divert some of the traffic from -
a waterproofing membrane inclosed in an  the overhead structures, and also to re-

outer shell of welded metal plates. lieve congestion in the business district “

The sections would be launched, towed since its tunnel approach is planned to

to position, then sunk into place. Each connect with main highways having op-

tube section would span about 300.feet, tional routes for through traffic that would

resting at each end on piers supported by , by-pass ms zo
X ) e

-, D12 A
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vice is attached between
the exhaust manifold and
the exhaust pipe. The
metal unit is installed on
the manifold outlet and
the exhaust pipe is bolt-
ed on. Thus, heated air
that would pass out
through the pipe is first
directed through the
booster unit, warming the
water that is on its way
to the car heater. Tests
show that the tempera-
ture of .the wateér can be
raised as much as thirty
degrees by using the unit.
This would permit the
use of alcohol anti-freeze
solutions without sacri-
ficing heat, as there would
be no danger of the alco-
hol boiling away. The al-
cohol's temperature drops

Old and New Ways of Loading Coupe Deck; Right, the New, Simple
Method Made Possible by Using Sliding Tray Shown Below

Enabling the motorist to take full ad-
vantage of space in the rear deck of coupe
automobiles, a new sliding tray makes
loading of baggage easier. With this ac-
cessory the entire space is accessible from
a standing position on the ground. The

tray or carrier platform is operated by\\

crank, running on tracks fastened to the ‘-4

floor of the rear deck. Removal of the
crank locks the tray in any position.

g Left, Booster Unit for Car Heater; Right, How It Is___
Installed on Motor

v —d For raising the temperatm{!(ufﬁ hot-

~water heater in an automaqbile, a new de-

&, § N L

before reaching a point
where its vapor escapes.

L F T .

[ oA 1
Aluminum Welded -

i
HOL‘DING promise for airplane |
and automobile construction,
successful process for welding light )
aluminum alloys has been develuped

/;Jﬁu'/ Ce

in England. The welding material]
known as “Alusol,” will join alumi
num in caff™Folled, sheet or tube
form and fluxes freely at 200 degree

Centigrade. The method overcomes
the old trouble wherein attempts to
weld the metal in ordinary fashion
destroyed the effects of the previous
heat treatment. Test pieces welde

together were pulled apart at forces
of twenty-six tons to the square inch,
but the welded joints were still i
tact. The welding material is unaf-
fected by aging and can w1thstand-
currusmn, it is claimed. The process
is analogous to soldering, except that
no flux is required. Experiments are
under way looking toward the pro-
ductmn of an aluminum alloy bicycle,
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ARTIST'S conception of Cortez and his

followers when they entered one of the

ancient Artec temples and observed the

glories of this lost civilization for the
firgt 4ime.
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NATWE women and children panning for gold to buy food and clothing in & =

stream near Bacayopa in northeastern Sinaloa.

By J. A. HOGLE, JR de

UE to the rise in the price of
gold and silver, Mexico, which
has been called by some ‘‘The
World’s Treasure House, ' is

the secene of inereased mining activity,
particularly in that vast and only partly

explored mountain range known as the

Sierra Madre, which js the eontinuation

of our Rocky mountains Acrods the Mex-

ican border,

The Sierra Madre mountains, despite
their closeness to our border, are a land
of mystery, containing many areas of
which little or nothing is known. Re-
cently there appeared in the news an ar-
an Ameriean

W—l—uﬂiﬂ
ogist, deseribing the Barranea del

Cobre, a supposedly mythical canyon,
Iwuimp; our own Grand eanyon in size
and beauty and which has remained hid-
den from the eivilized world until Mr.
Moore, on his expedition, penetrated the
vast unexplored area in the vieinity of
the Uriqui river where he found Tara-
humara Indians who had never before
seen 4 white man. Mr. Moore also stated

that the colors present in the

able mineral deposits,

On a reeent trip to the eount
the upper Fuerte river, whie
to the southwest of the
Cobre, 1 found many nativés engaged In
placer mining, usmg wogoden pans cut
and shaped by hand, to 9id them in wash-
ing the sand in the rifer bed for gold.
This placer mining yas a family affair,
wives and children gf the natives taking
as active a part iy'the operations as the
head of the famply except in the matter
of disposing of the gold which was al-
ways handled /by the men, who took it to
a near-by rgfich and traded it for mer-
chandise, Ahe owner of the ranch, who
happened /o be a German, told me that
the natives would only wash enough gold
to satigly their immediate wants and,
reason, it was impossible to as-
Just how mueh gold a native
ﬂhtﬂin in a giv.en time were he to

Jay. ) 7
talcan Jittatucs’
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TDP, some of the hundreds of persons in grofesgue

costumes reenacting an ancient legend at a ruin near

Mexico City. Map shows state of Sinaloa where na-

tive placer mining is carried on. Left. native musicians

playing during a festival celebrated once every fifty-
two years according to the Artec calendar.
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A TYPICAL Mexican scene is this ancient tower at Leos Remedios,

standing as a sentinel at the entrance to an equally ancient aqueduct,

Due to the immense bowlders that fill
the river bed in this seetion, placer min-
ing with dredging machinery, such as is
used on sandy river bottoms, could not
profitably be done; however, sluices
might be used to advantage. I encoun-
tered two American mining engineers a

little further south who had overcome
the difficulties of transporting heavy
machinery over the mountains and had
set up two dredges of the suetion and
bueket type which were unable to eope
with the huge bowlders that cover bed-
rock, where most of the gold lies. Their
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Drawine depicting the Spaniards marching

over a causeway as they entered the magnifi-

cent, stone-built city of Tenochtitlan, capital
of tha lordly Artec empire.

surveys showed rieh sand at bedrock but
they were unable to reach it,

The Tarahumara Indians, who inhabit
the interior of the Sierra Madre in north-
ern Sinaloa, live almost entirely inde-
pendent of the white man. They still
hunt with bow and arrow and maintain
their tribal eustoms, just as their ances-
tors did in pre-Columbian days. Their
wants are few and, aided by nature, are
met easily.

It is the belief of many tnat somewhere
in a hidden inaccessible valley of the
Sierra Madre exists the fabled seven
cities of Cibola. There is no denying
that these mountains, peopled as they are
by various Indian tribes who have

shunned the ways of the white man and
of whose past little is known, remain a
fertile field for further exploration that
may result in changing some of the
fabled Indian stories into realities, just
as Mr. Moore's expedition proved the
Barranea del Cobre to exist instead of
being a product of imagination as here-
tofore accepted.

Ever since Cortez invaded the land of
the Aztees, these mountains have yielded
vast mineral wealth to the eivilized world




T ERRACED walls of the
fort where the Spaniards
defeated the native Inca
kings in the sixteenth
century, Below, ruins of
the agqueduct used to
supply water to an ore-
treating plant near San
Ramen,

ol |

(FMhoto &t top Copyright T'n
lerwood and Underwood)

55 MUCH like the ket-
% tle drums of a sym-
phony orchestra are
these Aztec hand
drums played in uni-
son by these natives
during the reenact-
ment of a historic
ceremonial.



Cock fighting still flour-
ishes in Mexico. This Mexi-
can porter is carrying a
number of figthing cochs to
Each bird is
placed in a separate bashet

the arena.

made for that purpose.

gros 7

and today some of the mines of pre-Span-
ish days are still eontributing wealth to
their operators.

Stories of rich lost mines, unworked
sinee the days when Spain ruled Mexieo,
are told of eertain isolated sections in the
state of Nayarit, where mining opera-
tions were carried on very extensively in
colonial days by the Spaniards, whose
eruelty to the foreed Indian labor often
resulted in the murder of their white
masters by the Indians. After these mas-
sacres, mining activity ceased at these
isolated mines as the Indians regarded
the gold and silver as a curse that in-
spired the white man to enslave them,
rather than as a source of wealth.

That these isolated mountain sections
did eontribute great wealth to the erown
of Spain was proved to my satisfaetion
on a recent trip which took me back into
the wild barraneas east of the still active
Ceboruco voleano where I eame upon

¢laborate ore-treating plants built by the
Spaniards. These plants were loeated
at or near the old mine sites and have
now erumbled into ruins, having been
reclaimed, in part, by the thick growth
of vegetation which, sometimes very ef-
tfectively, sereens them from view. This
is due to their location, which is usually
on a stream where plenty of water was
available for sluicing or washing the are.
The Spaniards were good masons, -and
aqueducts, with their arched supports,
still stand as they did in the days when
the dons swaggered over their ramparts
where they could better wateh the activi-
ties of the unfortunate Indians below as
they labored with the sluices and slave-
powered mortars, which were nothing
more than paved cireles, over the surface
of which huge stone rollers were rotated
by the Indians. The ore erushed in these
mortars was then put through the sluices
and the gold and silver extracted.
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DRﬁWING depicting the pathetic Monteruma falling under
a shower of stones and darts from his own people.

As operating at or near old mine sites of Spanish
and pre-Spanish days constitutes most of the mining
aetivity in this vast area today, new finds like the one
at El Tambor in Sinaloa may reward the prospector
of the future who penetrates to the unexplored, inae-
cessible, and sometimes forbidding, areas of this great
mountain range,
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Mexico is considered one of the Bl ion

richest countries in the world,

sources. Its contribution of wealth

llons a Day to Flow

if

not the richest, in mineral re- Thrﬂugh Mammﬂth Aqwsduct

to the civilized world began with
the Spanish in 1521 and from then
until 1922 Mexico has yvielded
155,000 metric tons of silver hav-
ing a total value of $3,000,000,000.
This represented at that time,
two-thirds of all the silver mined
in the world. In 1927, Mexican
mines were still yielding one-
third of the world’s entire pro-
duction of this white metal. In
1934 Mexico produced 2,306,168
kilograms of silver with an esti-

mated value of $35,799,436.

Mexico exports about six-
sevenths of its annual production
of silver which generally varies
from 2,500 to 3,000 tons. The re-

maining one-seventh is used for

making Mexican coins.

Gold is usually found in all
Mexican silver mines. Some of
the largest mines are at Pachueca,
Zacatecas, Chihuahua, Michoacan
and San Luis Potosi. Cortez
worked mines in Taxco and
Pachuca. The Real del Monte is Looking through the Steel Web Forming the Sheleton of Cali- A
the most famous mine in the Pa-
chuca district having been worked since In place of the great arched trestles bui
pre-Spanish days and is still yielding three by engineers of ancient Rome, aquedue

fornia’s Concrete Agueduct Tapping the Colorads River

and one-half tons of ore a day. Mining builders today are laying miles of giant

methods, machinery and smelters in use concrete pressure pipes to s:ph.n'n water

there today are modern and up to date. It from the Colorado river into the- metro-
was at Taxco that Cortez built the famous pnhta%ﬂmﬂ“_ﬂﬁ_'i:‘
“Zocabon del Rey” or King’s Tunnel which\ Throtigh these twelve-foot water m P

crosscuts the ore veins exposing them tc;Ql‘;::ore than a hillion gallons a day will ﬂDWN

view. Cortez wanted the tunnel large

web of circular steel rings remfar-::es

enough for a man to enter on horseback ﬂthe cnncrele plpe t

so that should the king of Spain visit th%
* mine, he would be able-to® Iﬂ.ﬁ?pEl’.‘ff. it Wlt]'l.- FIS DRDWN WHEN PLANTS DIE

+ out dismounting.

- The richest gold zones are Lower Cali- So dependent _ie fish wpon plant life'
-fornia, Chihuahua, Durango, Michoacan, that 400,000 fish “drowned” in a small

Puebla, Sinaloa and Sonora.

: The total® Connecticut W
production of gold increased from twen and deprived them of oxygen. The bottom

to twenty-four tons between

* 1926. Two-thirds was coined in Mexico  and abrupt temperature changes killed

1919 and % was covered with weeds until severe rains

b |

' City and the rest exported. Mexico in 1934 ¥ them. As the plants decomposed, bacterig -~

-

estimated value of $23,149,175.

7. produced 20,572 kilograms of gold with an of decay exhausted the oxygen in the pond

and pickerel, perch, bass, bullhead and -

Other minerals found in Mexico, in ad- * sunfish came to the surface to gulp air. In

{Gontinued to page 141A)
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j& thlan Tank Sw1ms River in War ‘Game’

A AV
Lp:rEcl'fcaH:}- as Effective in Water as on Land, This Amphibian Tanh I's Put through Its Paces in Military
Maneuvers; Note That Guns Can Be Fired as the Tank Crosses River

Science has given military men some- a tank was demonstrated recently in ma-
thing new with which the grim business neuvers of the Soviet army units of the
of war may be pursued. It is an amphibian Moscow military district. When the tank
tank which swims rivers, firing as it goes, gdes into the water, most of it submerges

- then climbs the bank to speed along the and leaves only the formidable gun turret
ground in an attack on the “enemy.” Such above the surface, ready to open fire.

¢ (2 cﬁfﬂe Team Score Improved by Captain’s Spotting Scope

Better individual and team scores are strument enables coach and captain to
29 said to be possible if a team captain’s make more accurate estimates of windage

=) g uttmL ucupe is used uﬁhomlgg The in- tendencies and to explore quickly mrery..-.
b Q 7 - pe M foot from firing point to target. A lo
v sunshade makes the scope usable under
*.:i ' difficult light conditions. The instramentis

- «- has an optical system of very large llgh‘t\\
DT b R\ -~ gathering and transmitting power, withy
N 3 R Lt e critically keen definition and sharp focus,

4 -+ Magnification powers found ideal in tests
J:_} \ are pEvide%
-~ Q7 ; ﬁLU'M!lNUM-PLATED FOOD CANS
> N AND IRON ROOFS SEEN NEXT
i ™ Tin cans may lose their tin, metal roof-
& ing may be made weatherproof and a vast

new field appears open to industry through
the discovery of a method of plating iron
- and steel with aluminum. Until now, an
" oxide film on top of molten aluminum has

&

-

g i SO ~ hampered successful coating of fﬂl'l'ti"-l&i=
("_:,}, Checking Up on Firing Conditions with Spotting »surfaces with al corinPibis
o

- Secope Designed for Team Captain _Fink of Columbia Umvermty w has pat-
L . - s . ' . —_—
.1'1. Ty ke % & & " ] o, .. EE 2
B ] $ R . /'} —
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ented a process of pre-
treating the metal with
hot hydrogen gas, then
inserting it in molten
aluminum below the sur-
face. Aluminum-plated
steel thus treated can be
bent without harming the
plating, and does not
corrode. Aluminum, one-
seventh as expensive as
tin, could be used to coat
food cans. Fireproof cur-
tains and electric heater
coils may be aluminum-
coated and the building
industry may use alumi-
num-plated iron for
weather-resistant roofing
and partitions.

CGMBINED TRANSIT
AND STADIA MADE
OF SPARE PARTS

Using parts from old
radios, vacuum ecleaners,
washing machines and

toys representing a total investment of

$2.50, Willi

Mass., youth, made a combination transit

QI 4
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Giant Model of ‘Queen Mary’
Built by Skilled Craftsmen

14

/
3

-

Ve

and stadia. So excellent ®as his product

that he was awarded the Yankee ingenuity
scholarship at Worcester Polytechnic In-
stitute. A stadia, like the transit, is used

in surveying work.

Transit and Stadia Made from Spare Parts of Old
Radios, Washing Machines and Toys

coy 28 Prescluoy
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Three-

Workers Putting Finishing Touches on This
Ton Model of the “Queen Mary™

Skilled craftsmen worked three months
to produce one of the largest steamship
models ever built, a three-ton replica of
the “Queen Mary,"” new superliner of the
Cunard White Star line. It is twenty-twoss
feet long, constructed on & scale of one- @
quarter inch to one foot. The hull is made o+
of African mahogany, The planks were

first built roughly into a hull and then
the eraftsmen whittled away three-fourths

of a ton of wood to produce the shape of =~
the liner. Superstructure, decks and up-
per works were built of kauri pine from .-
New Zealand. Then 1,600 portholes and
214 windows were made by hand and fitted
into place. Thousands of stanchions, with
twenty-two gauge wire railings passing
through actual holes in the stanchions,
were fashioned, together with tiny bol-
lards, ventilator cowls and other deck
fittings. The model has been placed on
display in New York City.




HE symphony orchestra of the future
will not be a band of a hundred or
more musicians, carrying a carload of in-
struments, but a small group of fifteen or

- '-\"

20 .I*.L: aly ”

Above, Concert of Future;
Musgicians Are Playing Sound
Film apndeWatching Mavie of
Tonductor, Background of
Which Shows Scenes Con-
nected with the
Music; Conductor
in Person Is Buck
of Audience, Op-
erating Coentrol
Panel; Lefe, Mr.
Eremeeff with
Strip of Sound
Film Which Con-
stitutes Full §ym-
phony Orchestra

twenty men, each carrving a small
roll of film, This small group will
be able to play symphonies and
other selections with greater pre-
cision, and better effects, than could
be obtained from an eorchestra
made up of hundreds of artists
plaving the finest of musical in-
struments, In fact, they will be
dble to obtain effects that cannot
even be approximated with actual
musieal instruments, since every instru-
ment has its physical limitations,

Such is the vision seen by Ivan Ivano-
vich Eremeeff, Russian sound and radio
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stead of the film moving before the

"° light source, the light source, by means
of shutters operated from a keyboard,
moves across the film,

A strip of sound film, about one and

one-half inches long, and nine inches

4 wide, is made for each separate in-

m ﬂ strument in the orchestra. A master

violinist, with a perfect instrument,

for instance, plays all the notes on his

violin in perfeet pitch, and these are

recorded on a strip of film. Each in-

strument in the orchestra does like-

wise, Then the sound strips of all of

the instruments, sixty in number, are

pasted together on one long strip of

film. This constitutes the entire “or-
chestra.”

The nine inches in width of each
strip of film, however, represents
eighty-eight notes, or the full range
of a piano. Many instruments haven't
this full range of tone. The bass horn,
for instance, is in the lower part, and
the flute is only in the upper range.
Yet, through an instrument made by
Mr. Eremeefi, it is possible to take the
sound track of the flute and duplicate
it down to the lowest part of the scale,
giving the quality of a flute that could
play very low notes, a thing absolute-

engineer, who, working with Leo-
pol‘ji_S’tgkgLski.,mn.dmtur of the
Philadelphia Orchestra, has fin-
ished experimeénts and built ap-
paratus that promise to revolu-~
tionize the art of music.

The sound effects from the
sound track on motion-picture
film are familiar to everyone. In
the motion-picture projection ma-
chine the sound track of the film

moves in front of the llght_ S:DLII:CE. Device for Playing Sound Film; Each Keyboard Plays One
In Mr. Eremeeff's invention, in- Strip and Pedals Play a Third Strip

21
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Musicions Plaving Soeund Film, Each Controlling

Twa or Three Instruments; Below, Left, Interior of

Deviee for Plaving Film; Right, Parts of Sound

Wave Which Determine the Volume, the Quality
and the Pitch

ly impossible in making an actual flute.
So well does this instrument that dupli-
cates perfect sound waves work that the
profile of a face can be taken, and “played”
throughout the entire range, giving each
individual profile an individual sound ef-
fect unlike any instrument or voice.

After the films carrying the sound tracks
of all instruments are made up, they are
placed in a device which works upon the
principle of the sound projection used in
motion-picture theaters, only in this de-
vice the beam of light travels across the
film, being operated by shutters which, in
turn, are operated by the keyboards. In
this way a beam travels down the one and
one-half inch of track which makes up a
certain note. Each device is made so that
it can play upon three parts of the film,
or instruments, at one time.

The impulses from these various devices

MECHANICS

SHAPE OF WAVE
GIVES QUALITY

FREQUENCY OR
LENGTH OF

WAVE GIVES
PITCH

go to a “mixing board,” where they are
“mixed” and enter the loud-speakers. The
man at the mixing board controls the vol-
ume of the various instruments. With this
arrangement, the conductor will not stand
before the orchestra, but a motion picture
will be taken of the orchestra leader con-
ducting. This picture will be shown on a
screen, and the operators of the devices
will follow his leading on the screen.

The conductor himself will sit at the
control panels situated in the audience.
He will be able to regulate the speed at
which the film showing him conduecting is
run, and also regulate the mixing and vol-
ume of the sound. The conductor thus, at
his ease, will get the same effect as the
audience. The music itself will come from
loud-speakers situated about the audi-
torium instead of emanating from the stage
on which the musicians appear.
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“Sleeping Car of the Air” Has Sixteen Berths

With a capacity of
twenty-four passengers
by day and sixteen by
night, a giant transport
soon will be placed in op-
eration by American
Airlines, Inc. The new
ship, a Douglas with a
top spﬁ'ﬁrdﬁ!_f?i‘niles an
hour, is an all-metal
low-wing monoplane
powered by two engines
of 1,000 horsepower each.
Lower berths will bhe

Top, Berths Made Up in New
Air Liner; Bottom, Loading the
Giant Transport "

off the ground and fly
with full load. Automatic
constant-pitch propellers, "
which adjust their pitch 4
to maintain maximum ;
efficiency under varying oty
conditions, will be used. e
Wheels will be complete- .
ly retractable and a new
type landing gear con-
struction will provide
unusual strength and
- | smoothness of landing.

b %r; 33 >
backs and bases of the seats together m\\ S FIFTY-TWO BELOW

the eight sections, while the upper berthsyy. AT EIGHTEEN

will be dropped inte position from th . e,
ceiling. Each berth will be six feet ﬁw;%:-' Although instrufnefits on & sovie

inches long and nearly three feet wide,  Sian balloon registered a temperature of
complete with reading lights, clothes nets, ¥ fifty-two degrees below zero Fahrenheit ﬁ:
=

electric call buttons and baggage racks. § 2t 18.3 miles above the earth, the highest ' *
The new transport will have separate altitude Russian scientists have recorded, *
dressing rooms for men and women colder weather was encountered nearer *'
sengers and these will be complete with '\ the earth., Automatic instruments on the ¥ -
running water, mirrors and linens. The small pilot balloon registered seventy be- =  _
pilot's cockpit will have every known aid Jlow zero eight miles up, but the tempera- — < »
to navigation, including automatic pilot ®ture rose to fifty-eight below at 11.8 miles ¢
and latest radio equipment. Power will be W and remained constant at fifty-two below
sufficient for either engine to take the ship Wfrom 16.7 tq 18.3 miles high,

ST S )
P % T . o
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Vertical Wind Tunnel Tests
Strains on Falling Airplane

*‘#’J}"/‘i}

the elephant’s, and tusks
eight inches long., Unable
to adapt itself to a chang-
ing world it became ex-

f -r ' f

I-F'.'n"'-e.'lrtn'l: Motor at Open Throt-

tle and Exterior View of the
Wind Tunnel

'i--

tinct. The fossil skeleton
was found imbedded in
rock in the Big Horn
basin of Wyoming and
months will be required
to chisel the bones.

¢ gﬁ——
w E DISK WORN

ON BACK GUARDS
CHILD IN DARK

Children walking along
the highway at dusk or
+in the dark are protegted
by white disks which
pick up and reflect the
light from auto head
lamps. The disks are

worn on the back, being
held in place by cords

Systematic and thorough tests of ex-
perimental airplanes and motors are con-

ducted in Germany by the Experimental

Institute for Aviation in a suburb of Ber-
lin. Part of the equipment of this aviation
laboratory is a huge vertical wind tunnel
in which artificial hurricanes of more than
150 miles an hour are produced to study
the conditions which confront dropping
planes. While the wind tunnel aids in de-
termining the most efficient shape for air-
planes and parts, another section of the
institute deals with motors which are run
to the limit of their capacity in another
wind tunnel to determine thew,a'mhty to
withstand adverse conditions. « %

38
% l 9 ELEPHANT-FOOTED BEAR DUG UP
AFTER SIXTY MILLION YEARS

Fnr sixty million years or so a fossil in
Wyoming, a huge animal that
resembled a bear with the feet of an ele-
phant has been taken to the Smithsonian

great beast—probably a formidable erea-

ryphodon, it had a heavy body like the
" tapir, probably a sl
o

R A L, . R

Institution at Washingiom—Actuaity the -

QQ ture in its era, was not closely related to"
either bear or elephant. Known as a Co-.

shuffling gait like .-

that run over the shoul-
ders to a fastening in front. The protective
measure is used with success in England.




Ready-Made Weather Next for Car and Bus

After a year's test on a NS s’ ol
standard five-passenger '«" -

automobile, an air-con-
tioning unlt for cars
and busses has been pro-
nounced successful and

will be placed on the = b— - -'
market. Equipment for : T o
busses will be given first : HRRETTT TR .
attention, it is under- - \ . v)
stood, with the automo- —4k e W " ?
h:]esready—made weath- =l , L e
er to come later. The sys- % o ™~
RS S e s il e

!
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Top, Standard Teat .,
Car with Air-Condi-
tioning Compres

on Top: Battom, How )

"‘i“
Conditioner Would \\3

Work on Bus
\:?
tem calls for use of a refrigerating com- ' ‘1:,)
pressor driven by the car motor to supply 3
a special refrigerant to an evaporator or tered to remove dust and dirt. The refrig- {
cooling coil within the car or bus, A small erant is harmless, non-inflammable and Q
n draws air over the cooling coils and non-explosive. The weight of the Experl-:a' >
circulates it throughout the vehicle, while mental system is 600 pounds and the space
$’t the same time drawing in sufficient out- required is twenty-seven cubic feet. Oper-

ide air to provide ample ventilation for ating cost is negligible, the vehicle's motor
dilution of smoke and odors. The air is fil- supplying the six horsepower necessary.

“Cannon” Canfe{';'g to Get Shots of Balloon in Stratosphere

Shaped something like an anti-aireraft
gun, a camera with a focal length of six-
teen feet has been designed to obtain pic-
tures of a stratosphere balloon as
it floats with its crew twelve to
fifteen miles above the earth, The

camera with the long bar-

rel was made by George

Magnus and is intended
't be carried aboard an
/nirplgme following the
! stratosphere balloon. The
plane lands at intervals,
| the camera is set up and
a photograph made of the
floating balloon after
" which the plane again

= o - 7“33 the chase
y ‘I,I" ! _'..- ,f . ' I R,
@# .;'f".‘)t-.'“ / Mﬂfﬂ ifiq - AA {1"*_3 'L {/‘ff » ¥ ‘
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HDW high can a man fly into the
stratosphere? Recently Capt.
Albert W. Stevens and Capt. Orval
Anderson set an unofficial record of
about 74,000 feet in a stratosphere
flight sponsored by the National Geo-
graphic Society and the army. In
1934 Vasenko and Usiskin, Russians,
set an unofficial mark of 72,178 feet
but lost their lives.
“Seventy to 75,000 is the possible
altitude limit for man,” says Dr, Ly-

man J. Briggs, director of the bureau

of standards.” “Four things must be

M?Wﬁp

SKY HIGH~"

of the gondola; weight of
the equipment and final-
ly, safety.”

Apparently all we need

e K3

for greater and greater ~ °

altitudes are larger and
larger balloons, based on
the theory that balloon
volume increases by the
cube of the diameter
while weight increases
only by the square, as
you increase the size of
the bag. Thus the lifting
power of the bag always
stays out in front of its
weight.

“But,” explains Dr.
Briggs, “the problem of

"das  Courfesy
Natlonul Geographi

Hacloty

o .
up ] o -
Vi

"

i

considered in a stratosphere balloon

Hight; wmght of the ballaon' weight

Interiar and Exterior Views of Stratosphere Gondola Con-
structed for National Geographic-Army Flight

t . o " .
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altitude records is not that simple., You
have other things to consider besides mere
weight and volume of a bag. You have
the gondola, the scientific apparatus and
the safety of the balloonists.”

The last, involving ballast, is most im-
portant. For without ballast it would be
impossible to descend safely. All these
make an additional load for the balloon to
CAarTY.

“Pressure height,” the level at which
the helium gas, with which the balloon is
inflated, has expanded until it completely
fills out the big bag into a sphere—about
twelve miles up—does not mean ultimate
altitude. The balloonist can still go higher
by dropping ballast to lighten the balloon.
But dropping ballast to attain height above
pressure height is hazardous, for ballast
is the balloonist’'s security for returning
safely to earth. If too much is discarded
he will come down too fast and not be able
to check his descent when the earth looms
up. The theory is that the Russians, Va-
senko and Usiskin, threw out too much
ballast to gain additional height, lost con-
trol of their bag on its descent and erashed.

Balancing the lifting power of a balloon
against the weight of its ballast is one of
the most delicate points of ballooning. To
disturb that balance for other purposes
than a safe return to earth is to take dan-

Strntupl'r!rl Balleon Being Inflated, and Balloonists Examining Aerial
Camera Used to Make a .F'n:ture Rﬂ:ﬁrd of a Flight

>

."-t' q-\.l
L .- I

gerous chances because
while in the stratosphere
the gas in the balloon has
absorbed heat from the
sun, This heat represents
the difference between
the temperature of the
gas in the bag and the air
outside. It adds to the
lifting power of the bal-
loon. But once outside
the stratosphere, on the
way down, this heat be-
{Continued to page 136A)
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Model of Old Boat Has Same

Model of “Constitution” Made
of Same Materials Used in the
Original Boat; About 1,500
Hours Were Spent in Complet-
ing the Model, One-Third of the
Time in Research

One of the most faithful reproductions
of the famous old “Constitution” has been
constructed in model form by C. E. de la
Vergne who reproduced in his boat all the
mififerials Used in the original, wood for
wood and metal for metal. The model
represents the reconditioned boat as she
appears today and is on a scale of one-
eighth inch to one foot. The hull is twen-
ty-two inches between perpendiculars and
forty-two inches overall, including spank-
er boom and bowsprit. The height from
keel to truck of main mast is twenty-eight
inches. About 1,500 hours were necessary
to complete the model, one-third of which
was devoted to research among old navy
records and to making measurements and
pictures of the original boat. The hull is
made of California redwood and all masts
and spars are of well-seasoned beech.
Most of the blocks are of lignum vitae and
the deadeyes are of the same material.
The small boats are of bass wood, the
thwarts and cap rails being mahogany.

The frigate carries twenty thirty-two-

pound carronades and two twenty-four-

i6d of Wood

pound “Long Toms"” and these are built
up like the originals, even sliding on
frames to take up recoil. On the gun deck
the ports are fitted with hinged double-
gun port lids and contain accurate models
of the twenty-four-pounders. Such min-
iature parts as the ship's bell, stern lan-
tern, anchor, galley stack and leaded win-
dows all are faithfully reproduced to secale.
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DAM MAY SPEED EVOLUTION
OF FASTER SALMON

More “streamline” salmon may be one
result of the construction of the Grand
Coulee dam in Washington, which will cut
150 miles off the annual swim of the Co-
lumbia river salmon to their upstream
spawning grounds. Salmon can climb rap-
ids, but not the 300-foot dam, and the bu-
reau of fisheries plans to trap them and

to a hatchfrjr where 1

ol TAaris Leeds
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million baby salmon can
be raised each year. Glen
O. Leach, chief of the
gwenﬁﬂ&_@}ﬂjﬂhﬂ-
ists, belileves a new race
of salmon may evolve,
lighter and thinner, when
the dam cuts the spawn-
ing trip short. Salmon
have just enough energy
for the migration to the
spawning ground. After
several generations have
stopped at the dam, Mr.
Leach thinks a type may
develop with only enough

energy to reach th::z}am.
——

SUPER-PHOTO CELL
FOR TELEVISION .
AND TALKIES . -

Developed for sound
motion-picture work, tel-
evision and other appli-
cations of the photoelec-
tric cell, a super-photo
cell, or electric eye, is
ady for commercial
use. It is a tube which
incorporates a photo cell
and nine stages of ampli-
fication without a fila-
ent, but it is only
slightly larger than the

conventional radio tube.

1 | oy
Hustrating Small-Size Photo-Cell T
Work of Several Tubes
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Indoor “Sun” for Plants

L

Is Sodiu A afor Lamp
" =1 [4f N
B
|
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Plants Grown under Sodium Vapor Lamps Which Ofer a Form of Light
for Indoor Gardens Rivaling the Sun [tself in Eficiency

For years scientists have dreamed of
finding an artificial light which would
make man independent of the sun in
growing fruits, vegetables and other forms
of plant life. Dr. John M. Arthur of the
Boyce Thompson Institute for Plant Re-
search claims he has found the answer in
sodium vapor lamps-which his tests have
sHown are not only superior to all other
forms of artificial light for growing plants,
but are even better than the sun<itself.
With such lamps it may be p:assii:]e'sta
grow plants heretofore raised only in Cal-
ifornia, Florida or the tropics by equipping

ﬂiﬂ[m' y-five to fifty lumens per watt, this

vantage. The second best type of light for

ich Does

plants was fofind to be the neon tube.
- L W n ™ & 1 ..L' &

indoor gardens with the lights. Giving

lamp is one of the most efficient lights and °
its low cost of operation is a distinct ad- -
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Postmaster Genera

as the Sheets Come OF the Press

While officials of the state and federal
governments stood by, giant presses turned
out the latest stamp issue at Washington,
a three-cent Michigan stamp. A close
watch is kept on first issues to prevent

engraving and printing errors from being

made on stamps offered to the public. Er-
rors on stamps frequently occur, creating
a big demand for that issue on the part of
collectors. Each time a new issue appears,
philatelists are eager to obtain this latest
stamp and the sale of new stamps to col-
lectors is becoming a business involving
many thmr.lsands of dollars.

I %kvnhs OF SUN’S EXPLOSIONS
ARE SHOT WITH TELESCOPE

Motion pictures of the great solar ex-

plosions that fling flames hundreds of.

thousands of miles out from the sun are

to be recorded at the McMath-Hulbert
observatory of the University of Michiggn.
On top of a Torty-foot towm

.

arh:y Points to Quality and Coloring of New Stamp

b1

\[F[‘H;\NI('S

K Laiest Stamp Issue Run Off
On Giant Printing Presses

a telescope with two flat
mirrors to catch the sun's
light. One will revolve
with the earth to keep
focused upon the sun as
it crosses the sky. The
other will reflect light
into a lens which will
project a four-inch image
of the sun into a building
below. Beneath will be a
spectroscope in a pit thir-
ty feet deep. The sun's
rays will be analyzed by
the spectroscope, and
movies will record the
flamelike masses of hy-
drogen.that burst out
from the

& (2
ALL- E CLOCK
ACTS AS OWN
PENDULUM

Made entirely of wire
and designed so that it
serves as its own pendu-

built in Arkansas keeps

clock swings, in pendu-

lum, an eight-day clock -

L 1
_—

[ -
-

perfect time. The whole :‘

-

lum fashion, through an arc of about one-..-.

and one-half inches. The escapement wire

_ This Clogh Swlp To and Fro te Operate [t
i
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“ '}rﬁnltﬁlng out af.t.he tap :)f Steel HS lder webﬂ C rr
«- the case is held by a p d les
* theavy wire screwed to
#“ihe op of he window -~ Belt Conveyor for Big Dam
‘case, Each swing causes
. the escapement to “tick”
one notch. T 9
._.--" [ ..".? .
“ONE-WHEEL BRAKE
«»* TESTER EASY
X TO OPERATE

Designed for one-man
operation, a simplified
brake balancing device
tests one wheel at a time
to show the setting for
efficient braking power.
The tester has eclaws
which fasten on the tire
and a hydraulic cylinder
with a 730-pound pres-
sure gauge. A pedal de-
pressor is used to hold
down the brake pedal at
the point desired. Then
the wheel is jacked up,
the operator applies pres-
sure by means of a rod
and the hydraulic cylin-
der and the reading is
taken. The reading en-
ables repairmen to deter-
mine whether lining
needs to be replaced or
adjustments mac&

LaehAn

Cables and’ qu-rr of Bridge at Grand Caufn Dam Site over Which Con-
9' % 5 d crete Will Be Carried by a Belt Conveyor System

Supporting cables and the mighty 325-
foot central tower of the suspension bridge
spanning the Columbia river at the Grand
Coulee dam site in the state of Washing=
fon appear like a vast spider web of steel.
Sand and gravel used in the concrete for
the dam are to be carried across the river
on this bridge by a belt conveyor system.
One of the features of the bridge is a long
rocker arm at the bridge level which as-
sists in bracing the tower.

{Popular Mechanics Magazine does not -
publish the name of the maker of, or deal-
er in,any device described in its pages, but
this information is kept on file and will be
furnished by our Bureau of Information
upon request, accompanied by stamped,
Testing Brahe with S mp.': Balincing Unit self-addressed envelope.

Q—if it Y
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Zlbum Tank Is Houseboat truth is that owls can't see

daytime. And here are some’
For Tmp]c J ungle EIPIUTETS truths which upfed similar natu
fakes: the mountain lion is the
“biggest coward” in the woodshb\
and won't attack a man; the por-~s..
cupine doesn't shoot its quills; _\
“hoop” snakes and “glass” snake
are non-existent, the first bein
that mythical reptile which stic
its tail in its mouth and rolls and &
the other being the one supposed
to break to pieces on slight ;:‘rcqr_.-’D Y

Eatmn 7 E[ 1 f"

ROBOT ANNOUNCES TIME
ON TELEPHONE

When you push a button on the
latest Ger telephone and
hold the receiver to your ear, you
hear a voice announce, “One-
thirty-five” or whatever the cor-
rect time happens to be. The voice
may sound like that of the girl
usually employed as a time an-
nouncer, but it comes from robot
mechanism, Sound film and se-
sitive hookup to a “master” clock
are combined in the device, which
tells the time for as many cus-

tomers as may be calling at the

Z € 2 . .
On Shore This Is a Tr:é}br Able to Travel over Rough Terrain; same moment
Afloat It Is a Propeller-Driven, Steel-Armored Houseboat

At home in jungle lands or crocodile-
infested rivers, a huge amphibian “tank”
has been built for an expedition in the
South American tropics. Ashore, it is a
tractor, Afloat it becomes a steel-hulled
bouseboat, driven by a propeller. Its win-
dows are heavily screened for protection
against jungle beasts and insects. It is
equipped with a short-wave radio set.
Capt. John H, Ubique built the craft and
will lead his expedition up the Caueca riv-

er from Barranquilla, Colombia.

TALE OF EAGLE STEALING BABY
AMONG NATURE'S FAKES

a [ D gles don't carry off children. An eagle
can't lift more than its own weight of ten
to twelve pounds, according to the audu-
bon societies. Another “tall” story is about
bats getting in your hair. Bats eat insects
and don’t care for hair, Still another un-
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éhaur. The great ship is fully equipped for
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‘China Ch&per” Is Giant of Pac1ﬁc Al Fleet

s 2

It will be wmg? n
for the “China Clipper,” luxury lmer 5=
ined for the transpacific passenger serv-
ice of Pan-American Airways. Latest ad-
ition to the fleet that is preparing for
regular scheduled flights across the ocean,
the “China Clipper” is the largest aircraft
built in America. From tip to tip its wings
measure 130 feet, and its gross weight is
51,000 pounds. Of the sesquiwing type,
this flying boat is powered by four motors
developing 3,200 horsepower, and cruises
t 157 miles an hour over a 4,000-mile ra-
us, On its maiden flight Capt. Edwin C.
Musick and a crew of four flew the “China
Clipper” with thirty-eight passengers
aboard from Baltim where it was built

in the Glenn L. Martin plant, to Washing-
ton and return in a ﬁtile more than an

the comfort of travelers on long hops
across the Pacific, and during the night
flights the passengers sleep in commodi-
ous upper and lower berths.

Above, Double-Deck Berths
Are One of the Features of

the “China Clipper'
E (30 7
TOOLS' MADE OF COPPER
ARE RUSTPROOF

Saws, chisels and other tools

'y now are being made of a copper, \',C‘
alloy containing about three per

cent of the element, beryllium. _e»

3 The tools cost a bit less than those 1

made of stainless steel, take an 3

edge like steel but do not rust

and are proof against salt air and <

most acids. They are being used <

‘particularly in plants making ex-

| plosives or gasoline where there

~ [“»is danger of fire from sparks if

. e Y ' " |=vsteel tools are used. |f l'
(AL VT \E ﬂw{!' empefhture bfjthe entire
Control Cabin and an Exterior Viéw of the “China Clipper,” | |orihern henfisphere 1s affected

51,000-Pound Luxury Liner Intended for Transpacific Service; |
Itz Four Motors Develop 3,200 Horsepower h} that of the ice-chate
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IND. #c SCENES

Left, Two Popular Comic Strip
Characters, Buck Rogers and Wil-
ma; Above, Billy De Beck, Who

Draws Barney Google

Mouse. Five years ago, John
F, Dille, veteran comic-strip
man, started casting about
for anew idea for astrip. The

aws Vo
F- ¥ GOOD cogH,
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MEVER I} 04T BORr T
DaYES HAVE [ BEEM
50 ASTOUDED § TO B
AND UTTERLY DUMB- A ACTRESS P
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[ WANTS TO BE e 1... 'I PECALSE 4~FE ASHED |
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SHDRTLY after the world war,;a young
aviator was put to sleep by a mysteri-

" ous gas and when he awoke, found him-

self in the twenty-fifth century. His name
was "'Buck Rogers.” Today his famed
“disintegrator” flashes in the pagé?® of the
newspapers and the roar of the rofket ship
thdt hortles him frqm, planet,to planet re-
verberates in radip loud-speakers from
cuast to coast. Among juveniles, Buck's
pqgu]arlty ls c-::g'lparable only to Mickey
3¢ - & T\...I\ '\,“""-\.
'.1'.', L B e "h e 1

- = : L a R L

public, he felt, had come to regard science
as capable of virtually anything so he be-
gan work on a strip with a pseudo-scien-
tific background, one that would accept
the theories of scientists as actualities.
After a slow start, the feature made a
hit. Little boys and girls started dressing
like Buck and his pal, Wilma, and imagi-

" pary cities in back yards all over the

country were wiped out by the four-
million rocket pistols that have been sold.
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new era in comics and a far, far cry fromg’
the original comie, “Hogan’s Alley,” that ¥
Richard F. Outcault drew in 1894. “5
There was a time when comics wenrgzt *
what their name implied. But that was', '§
before the late Sidney Smith introduced®=
the idea of a continued story into “The %}

¥

Buck Rogers is a graphic example of H—KS

Gumps.” Now the majority of strips ar X' TR
bereft of humor. Some dish up stories of g3~y 3\=)

excitement, adventure, and mystery in ™ O | © o ad Youthful Artist who Draws
small daily capsules, others make the —"%icret Agent X-9"; Below, the Late Sidney Smith
z'l
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+ reader grow sad, reflective, or philosophic.
x:_? A new cycle is in the offing, the experts

?T.: %“ say. It may be a return to the original

style comic or a vogue of pantomime in
which all dialogue will be eliminated. Both
are gaining a foothold. The most widely
read of the current crop is, perhaps, “Or-
¢ phan Annie.” Drawn by Harold Gray, this
“.curly headed tyke, with goose eggs for
" eyes, has been a hit since her debut eleven
years ago. This strip is in no sense a
comic, but rather the story of a little or-
phan told in cartoons. Mr. Gray's greatest
trouble has been the names he has select-

| ARD | D AMOTHER
SRl EOE YN - e
LEFRT Arl EwTOE Teslw DAk
Dl LAl B WL g Tl
HE OwWESD T

ed for characters. No matter what name
he chooses, there is certain to be some-
body in real life with the same name who
objects. Once, Annie caught an express
company employe stealing the company’s
funds from the safe. The cartoonist had
drawn the fellow as a desperate looking
character and wanted a name to fit him.
Finally he picked “Ruff.” Then one day
an irate chap came to his office.

“My name's Ruff,” he said. “I've been
an honest worker for the express company
for fifteen years and I don't like your in-
sinuations.”

In Chester, Ill., people still remember
- E. C. Segar as a house painter and not as
a famous ecartoonist. “Ham Gravy” and
“Olive Oyl” were the principals in his
strip for years without creating much of
il . a flurry, but with “Popeye,” the humorous
fh. “%eries reached the front rank.

A shot heard around the comic strip
. world was fired in the Dick Tracy strip
the first day it started. A Mr. Trueheart
~fell victim to a bandit's bullet and Dick
«> Tracy, a detective, vowed to bring the
murderer to justice. The detective cap-
* tured his man after an exciting chase and
i » he's been doing it ever since in this pop-
&?—" ular strip by Chester Gould. It was an

Fid
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Top, Chester Gould, Creator.of Dick Tracy; Cent E:
Frank King; Below, Ed Anthony outgrowth of Chicago's rackets and gang
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Above, Radie Cast of Orphan Annie; Right, Carl
Anderson, Who Draws the Impish “Henry"

wars. Gould, an aspiring cartoonist with a
string of three unsuccessful features be-
hind him, was given the chance to present
the law’s point of view on crime and the
methods used by the police to control if.
Due to his thoroughness in erime research
and the strong style of drawing, Dick
Tracy has become a household word.

o > ™ » o deaw @ WYy !
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Gould likes to think of himself as Dick
Tracy and looks a little like him, just as
George McManus resembles his character,

¥

“Jiggs.”" The creator of Tracy reads ev-
erything he can find on erime detection
and took a course at the Northwestern
University crime detection laboratory. He
clips crime items out of newspapers for
his elaborate files and has long talks with
detectives and “G” men,

One comic that sticks to the original idea -

is Frank Willard’s “Moon Mullins.” It is
rough and rowdy, and its incredible char-
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acters, Moon, Kavo, Mamie, Willie and
Lord Plushbottom have made it one of the
most popular in the field. It's axiomatic in
cartooning that characters should remain
ageless but Frank King's greatest success
with “Gasoline Alley” has come with nor-
mal growth of “Skeezix"” and “Corky.”

In this modern era of comics, the parade
of new characters and strips changes daily.
Only the hardiest of the veterans can
withstand the competition. A comic char-
acter is like a movie star in that he sur-

{Continued to page 130A)
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Llfesavmg Rifle Fir me
from Shore to Shlﬁf‘7

St 3 479 0 6} 1=
Rifle Used .I'nﬂmd!"f,% bl;rléaiz}-ﬂunrd far
Firing Line from Shore to Ship

Modern rifles are being substituted for
cannon by the coast guard for shooting
life lines from shiore to wrecked ships. The
lifesaving rifle, equipped with a container
for the coiled line, can be fired from the
shoulder like an ordinary gun and will
throw a line from 350 to 500 yards, de-
pending upon the type of projectile used.

{ NEW OIL WELLS ARE LOCATED
BY APPLYING AIR PRESSURE

Compressed air has taken the place of
the divining rods and “oil-smellers” of
pioneer prospecting days in the hunt for
“pay” oil sands 2,000 feet deep in the soil
of Ohio, West Virginia and Kentucky, Air
pressure has been used since 1915 to speed
the flow of oil through sands where nat-
ural pressure was low, and now it is em-
ployed to trace the oil streaks. The oper-
ator connects a gas-engine-driven com-
pressor, usually of 200 horsepower, with a
well known to be in the sand he wishes to
trace. Air pressure of 300 to 500 pounds
is applied. Within a few days, certain
wells in that immediate area will respond

POPULAR ME

f’ger n-/g decnrated

with incregsed volume of gas, salt water,
or oil; the air has found its way through

£ the sand at these points. Any drilling up-

on a line between the active well and the
one in which the air is forced will strike
that particular streak. The site for a new
well is usually a few feet off the direct
course. This method is quite simple where
an oil streak follows a fairly straight line,
but bends and upheavals of rock strata
must be reckoned with. Starting with the
well where air pressure was first applied,
there may be discovered another well re-
sponding some distance away, far to the
right or left. The operator then refers to
his log of drilling operations in that field
and finds one or more “edge wells"” having
only a small guantity of pay sand. By
comparing the amount of sand in the air
well with that in the edge well, and by
moving over a few feet inside the bend, he
finds the center of the streak. In this
manner, a single streak of oil sand may be
accurately traced for miles. Thus the oil
operator can map his entire territory, lo-
cate his wells without guesswork, and save
time, labor and cash in tapping under-
und re Dirs.
Yiis
ANIMAL RINGS AND KEYBOARD
TEACH CHILDREN TO TYPE

Latest Typewriting Method far Child; Note Animal
Rings on Her Fingers

Devised to teach children as young as
five years to use the typewriter, a new sys-
tem emplnys a keyboard and adjustable
ith a whimsical

A1l
ol e

A A A



3
:

animal and color. Each
key also bears a small
letter, The thumb wear-
ing the elephant ring,
strikes only the ele-
phant-decorated space
bar, Gay verses in the in-
struction book teach the
system in this manner:

—eR7[
DIESEL AUTO MAKES
SIXTY-FIVE MILES
PER GALLON
Sixty-five miles to the
gallon of fuel oil is

| = 3% :
) w3
@ Plinet News, Ltd.

By s
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Electric Sml-Héatmg Outfit
jMakes Garden Grow Faster

TEMPERATURE-SETTING INDICATOR

animal and a color. Each
group of letter-keys
struck by one finger un-
der the tguch typewriti

system s 1denz?ieﬂy§§'
certain animal and a col-
or. The finger that strikes
these keys is identified by
the ring bearing a similar

PLUG AND tgnn
PLUG INTO A-C
CURRENT SUPPLY

“Little Birdies you can

see, Perched on q and a

and z; Little Doggie

comes out next, Guard-
w, s and x."”
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claimed for a light automobile equipped
with a small Diesel engine which was test-
ed recently in England. The motor devel-
ops about eight horsepower and the car
has been found exceptionally economical
to operate.

Jit Aute Equipped with Small D“E Motor

Electric Soil-Heating Outfit and Diagram Showing How Cable I's Laid
under Ground to Maintain a Constent Temperature

Entirely automatic in operation, an elec-
tric soil-heating outfit for small growe
and “hobby” gardeners requires no
cial wiring or installation expense. The kit,
produced by the General Electric com-
pany, comes ready to plug into any con-
venient electric outlet, after which it is
only necessary to adjust a knob to the de-
sired temperature setting and then let the
automatic control function. A 115-volt kit
consists of a sixty-feot cable assembly for
beds of thirty-six square feet or less, and
a thermostat assembly with a duplex re-
ceptacle and three-foot rubber cord with
plug. The duplex receptacle permits the
use of two sixty-foot lengihs of cable if
desired. A 230-volt kit is similar but each
cable assembly is 120 feet long. The soil-
heating outfit provides protection from
cold, maintenance of ideal plant tempera-
tures, positive control of plant growth and
saving in labor, time and care. Any bed
temperature between thirty degrees and
100 degrees can be maintained. The cable
is laid in parallel lines four to nine inches
below the surface of the soil.
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y BOBBY McLEAN

World's Professional
Speed-Skating Champion

A'NYONE can become

a good skater. It's

merely the coordination

of mind with some of the

?\ muscles. It's my conten-
tion there'’s no such thing

as a weak ankle. Either

your equipment isn't

right or you're not skat-

ing properly. Of course, you may have to
take a few spills before you acquire pro-
ficiency. That’s part of the sport. When
you have learned to fall properly you have
mastered one of the cardinal principles of
good skating—relaxation,

Most beginners live in constant fear of
falling. When about to lose their balance,
they go through a series of antics trying
to regain it. In most cases they fail, so
they might as well relax and flop gently.
Taut muscles are apt to produce more
shock than relaxed ones, and the possibil-
ity of injury is correspondingly greater.

40

Y U can BECOME

Once the fear of allmg is con-
quered, balance and position, the
sport’s two other important fun-
damentals, may be grasped
quickly.

In taking your position on the
ice, stand perfectly still, free of all
tenseness, then after bending the
knees slightly strike out. When,
after a few yards, you feel your-
self tightening up, it's best to stop

and begin over. Push with the.

unemployed leg and car-
ry the weight with the
skating foot. There's no
smoothness in skating
when the muscles aren't

. Don’ skate stiff-legged.
Bend the knees. In this
way the stroke is vested
with grace and power.
Too, the bent knee acts
as a shock absorber. The
longer your stroke the
more your knees should
be bent. Many lose half
the force of their stroke
by not driving straight

Center Photo () Planet Newsy, [.lr]_
Bobby MeLean Shows How to Make Speed and How
to Tahe a Turn; Center, Sonja Henie
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a GOOD SKATER™
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ahead. Weaving from side to side may
seem flashy but it's not good skating., At
the start of the stroke, have knees and feet
together and see that they stay as close as
possible throughout the entire movement.

You can usually tell how much a per-

nows about skating by watching his
eves, The dub looks at his feet or the
marks his skates are making while the
experienced skater looks in only one di-
rection—straight ahead. Looking down
changes the center of balance, the upper
part of the body being thrown forward. If
the eyes are straight ahead and the head
erect, the ecenter of balance is above the
skates where it belongs and the chances
" of the skates sliding out from under the
student are minimized.

The position of the arms in skating is
opposite that of walking. When the right
leg is forward, the left arm should be in
front. This gives the stroke greater power
and aids balance. No doubt vou've seen
skaters carry their shoulders as if march-
ing in a parade. This is wrong. If the left
. foot is forward, the right shoulder and
arm must be forward and up, the line of
the shoulders being almost parallel to the

L]

Top, One of the American Women's Olympic Teams;
Below, Hockey Requires Expert Snating

direction of the stroke or the print of your
skates on the ice.

Turning to the right, get your head and
eves around first and then the shoulders

41
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and arms. This is comparable to bi-
eycle riding or any other sport in
which balance plays a part—you
lean and look in the direction you
want to go.

Now a word about the stroke. The
heel of the skate should be placed
on the ice first. Most stumbling is
the result of a violation of this point.
The unemployed leg should be
brought up to and even with the one
on the ice when stroking or slightly
inside the skater's markings on the
ice. Point the toe out and remember,
the heel down first! In this way,
weight is thrown on the leg on the
ice, giving more power for the push
on each stroke.

If you want to become a speed
skater, knee-bending practice is ad-
vised. Get down as near to a squat-
ting position as possible. The more
you bend your knees with every
stroke, the more power you have for push-
ing; the more push you have against the
ice, the greater the length of vour stroke.
Speed skaters do not ride each stroke to

POPULAR MECHANICS

its finish, With loss of momen=-
tum, the balance should be shift-
ed and the stroke on the opposite
foot started.

Practice stroking in a straight
line as much as possible. If your
stroke is choppy and goes off at
too wide an angle, your forward
progress will be cut down appre-
ciably. When training for skating
competition, learn the size of the
rink so you can determine when
and where to apply the pressure.
Always work with other skaters, if
possible, and under a stop watch.

Every two or three laps it's a
good plan to change the pace. A
three-minute mile is a good pace
with which to build up general
speed and strength. Do not sprint

Top Photo (© Planet News, Lid
Top, Burning Up the Ice in a Speed Contest; Below, This
Position Gives Driving Force in a Race

too much. After an intensive workout of
three to five miles never end up by sprint-
ing and leaving the ice. If you do, you're

{Continued to page 135A)
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* One of the Latest Foreign-Built Mater Cars Features Disappearing Top; Note How Cover of Rear Deck
Rises to Make Space fnr the Top; the Cover Then Lowers When the Top Il un‘ %ﬁ'ﬂt : 4

Automatic dlsappea‘nzg top and con-
cealed head lamps are two features of the
latest model Peugeot, a French automo-

* bile. The lamips are set closer together
_ than on American gars and are inclosed,

and partially hidden, by a radiator gnlle
Controls in*the driving comipartmeént cause
the top to slide automatically to the rear
where it fits compactly into the rear deck,
converting the vehicle into an open car.

*“Building Blocﬁs of Nature Are Revealed in Photographs

Any amateur can photograph a bru:k

Y wall or paving blocks. Taking pm‘tures of-
the “building blocks” of nature, those in-
= conceivably minute particles of matter
‘1'} arranged in varying crystal forms, is a feat

now possible to the laboratory scientist. -

Solid materials differ because of the infi-
- nite number of ways in which their atoms
-Q and molecules are arranged. At the Cali-
fornia Institute of T ology is an X-ray

" erys spectroscope by

man can actually take

> the crystal arrangements of solids.
magnitude of this t is manifest when
~.one is told that 250,000,000 hydrogen atoms,

in single file would-span only,an inc!}.-] a 13

L *'1.' -
Y{[Even rubber overshoes have their nwn
proving grounds; women are employed to
' tramp over gravel, concrete, cinders and
brn:k to test WEarmg qualltles of the shqes

ctures revealing

eans of which®

The

Apparatus Which Takes Picture Sﬁ{;lﬂfn'g Ihl‘éry:-
tal Arrangements of Solids—the Real “Building
Blocks" of Nature
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i ﬁu Iﬂg Of Glass and Bnck frum th:a le and hair of sheep and goats.

A large business has developed from ex-

Is Dirt and Sourtd Proof -* ‘portitg discarded tires from the United

States to other countries for manufacture

into other pmducts.

L’»r'-?.

CDNTRGL ON TYPEWRITER
SPEEDS UP WORK

Typing is speeded up and errors are re-
duced by an automatic retractor operated
by & foot pedal. When the pedal is pressed

~at the end of a line, the typewriter car-
riage is moved back to the starting posi-
tion, spacing, at the same time, single,
double or triple, as desired. The equip-
ment consists of a completely inclosed
wheel reducing unit which is easily in-

il

.‘-.'\-\.:-
{ ]
b |

Apj:rt;zn!‘ ouse with a Facade of Foot-Square -"‘h,.ﬂ‘ A
hs Set in Blys Glgsef Bricks Yz N

i

Glass ﬂg
New @or glt now boasts a sm

apartment house with a facade of foot-
square glass blocks in a frame of blue
glazed bricks. It is air-conditioned and
virtually dust and sound proof.

OLD TIRES MADE INTO SHOES

Old automobile tires really do double

 duty, especially when they are made into :
- shoes for the natives of other countries. 3,,
“ In Kurdistan, central Asia, natives often g
wear shoes fashioned from strips cut fro &
discarded tires, the old tread serving .
the sole of the shoe. The tops of the shoes 1‘5

Foot Control for T ypewriter Which Returns Carriage

and the socks worn with them are made to Original Position When Line Is Finished 1:,—"‘ '

stalled on the back side of any standar
typewriter, Either the right or left foot -
can be used to trip the unit. The return i;. .
of the carriage can be adjusted to an

sed desireg and made without Jam-
g e of qur'rm lﬁ of the retractor, in-

‘_ ' A ;""b‘:tf_‘dd of the hand, for reversing the car-
-+ "'-.1..,'- :r,.;'a‘“'*g.,q-h M >f&=" .| riage, means that the typist keeps both

Lﬂ"kﬁal .ﬂ;;j: i"rnm Discarded Auto Tires; Right, hands on the keyhuard and both ayes on

Tire Tread Serves as Shoe Sole :? constantly. -




“}HEN the mercury
drops to zero and a
few groans from under
the hood forecast a morn-
ing of trouble it is diffi-
cult for the car owner to
believe that his engine
should start just as easily
as it did in summer.
There is just one reason
why an engine in other-
wise good condition may
give its owner chronic
starting trouble, and that
is lack of normal com-

..' i : e - r|.’=l__ : : = --..---.: -

pression. Given a nor- [0 —— e z .

m o = 1 - e
all}* strung bl.ﬂtter}rr dl‘:}" b.d..n o LHE) REEDMMENHED .

and properly timed igni- : |l ENGINE OILS

tion, good gasoline, prop- .| o [

er compression, the en- | -
gine ought to start the § a0
way it does in warm H,
weather, But in few en- T |

= gines during winter is com-
pression normal.
Compression is greatly af-
! fected by lubrication which,
141 Hlm_—w' in turn, is very sensitive to
' —— temperature. There we have
the customary winter starting

W trouble in a nutshell. The
+10'% wrong lubrication!
[KEROSENE | A difference of some sev-

enty degrees in outside tem-
perature cannot contract the
metal of the engine enough to cause trou-
ble, nor can it make the coil, ignition
wires, plugs or distributor points any
less efficient by chilling them. Gasoline,
if the water is filtered out, does not con-
geal, or refuse to vaporize if mixed with
cold air. But the oil—the wrong oil—is a
different story.

Compression is dependent not merely
on the fit of the pistons and the rings,
and on the tightness of the valves, but
also on lubrication. This is much more
pronounced when the engine is cold. The
Every Cell of Battery Should Give a Specific Gravity wrong kind of oil, when chilled, flows so

Reading of 1,275 to 1,300; at Z Battery L :
L d Half .nfu; Eficiency 7y %985 slowly that the starter-motor has all it

45
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 POPULAR MECHANICS

1-DOWNSTROKE

2~UPSTRCKE

BLACK

GASOLINE
I GAL. AIR
%}:} cu. F’T}»\

3-DOWNSTROKE

WATER LOT OQAL.
CARBOMN DIONIDE 165 CU.FT.
HITROGSEN 1000 CU. FT.

EXHAUST GAS
1300 CUBIC FT.

4 - |JPSTROKE

NITROGLYCERINE POYWDER

3200 B.T.U

NE | 2500 BT.W,

can do to turn over the crankshaft. There
is no oil on the ecylinder walls to aid free
movement of the pistons and piston rings
are sticky because of the congealed oil
around the ring grooves. Everything else
being equal, if you were to inject some
engine oil into the eylinders just before
trying to start you would find that the en-
gine would get under way more quickly.
Yet you would be doing nothing to in-
crease the temperature of the engine,

For years motorists considered heat as
the only logical answer to cold-weather
starting, but today we know that we can
get a summer start by using lubricants
that help lift compression to normal.

Compression itself makes heat, It is the
. secret of Diesel engine operation. With
compression of 350 to 500 pounds, the
* temperature inside the cylinders of a
Diesel engine range from 800 to 1,000 de-
grees Fahrenheit. That is, the tempera-
ture will reach this degree even before
there has been self-ignition of the fuel
vapor. It explains why the crudest fuel

Top, Right, What Happens toe Gasoline-Air Mixture

When It Passes through Engine; Top, Left, Four

Strokes of the Four-Cycle Engine; Note Part Com-

pression Haos in Actual Operation; Bottom, Left,

Showing How Gasoline I's More Powerful than T.N.T.
and Other Explosives

oil will ignite inside the cylinders of a
Diesel engine without benefit of spark
from an ignition system. Pressures and
compression temperatures are not so ex-
treme in a gasoline engine, but one thing
is evident. A difference of even seventy
degrees in the temperature of the ingoing
air should not make any material differ- -
ence in the ability of the gas mixture
within the cylinders to fire instantly.

Let us say that the compression of your
engine is around five atmospheres, an “at-
mosphere” being equal to 14.7 pounds at
sea level. Under compression the temper-
ature of the charge should be around 500
degrees Fahrenheit. A drop in outside
temperature from seventy degrees to zero,
therefore, would mean a drop of from 500
to 430 degrees inside the cylinders, which
is not enough to slow up the starting
process. Yet the engine balks—merely be-
cause incorrect lubrication prevents the
engine from reaching its normal compres-
sion. That, in turn, prevents the engine

(Continued to page 12ZA)
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Combining a band saw and band file in
_one unit, a tool-making machine which
does inside cutting in metals has been de-
veloped. With either the file or the saw,
it delivers continuous effort, eliminating
the backstroke characteristic of the jig
saw with its waste effort and dulling of
the teeth. The change from file to saw can
be made in three minutes. It speeds the
cutting of tools and dies, and making spe-
cial shapes and holes in cork, Bakelite,
leather, brass, aluminum and other met-
als. Inside sawing is achieved by cutting
the band-saw blade, inserting one end
through a starting hole in the work,
then rewelding the saw blade in a
one-minute automatic electric braz-
ing unit included in the machine.
For inside filing work, the file band
is uncoupled at a special joint. The
" file band is not flexible, but consists
of three-inch segments of files
mounted on a flexible spring steel
band which runs over pulleys. The
electric motor has a variable
speed control. The worktable
ean be tilted forty-five de-
grees forward and will also
tilt backward approximately
five degrees.

Tool-Making Machine

Combining Band Saw F

and Band File Which J

Speeds the Culting of -

Tools and Dies and the =

Making of Special e
Shapes and Holes

¢ /3/¢€
MAN HIT BY LIGHTNING
LIVES TO RELATE~ _ )

HOW IT FEELS

One man has been struck by "%~
lightning and lived to tell how g
it feels., He is Al Moore of the TR
government forest service and

" he was stafione - .

steel lookout tower when a thunderstorm

3 rolled up. The lightning scored a bull's-
eye. “My first impression,” said the look- __ -

' out man, “was of a blinding-flash, Put I

" was not aware of any crash op noise. A L
y hit like that leaves you with a véry weak,. 7
limp feeling, soon followed by a cold sweat®
2+« and an empty sensation in the pit of the

_ stomach. For days afterward the recol-
"_; lection of the stroke raises goose pimplef
|| all over you.” Moore says his perch lea}.?f
* buzzes and hums as a storm approaches
’-. — and small balls of blue flame hang to the~
| corners of the cabin roof. He * 'q;lites
_himself by wearing rubber-soled sl'mle-!,iH
"\ and keeps his hands off su:!e.a of the cabix’

: : d other metal p
'y - T T -.‘_.:‘:“ |
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o B’ bular base and completes
§ ﬁs € acer w"th Ow Od the t;ir-::uitl,..l setting up re-
! sistance that heats the
\ H'ugs Rﬂad at H Ivgh Spﬂﬁd water quickly. Thermo-
- static regulation allow
for setting the water t
perature at 100, 110, 12
or 130 degrees as desired,
and cuts the current
hen overheated.

/X 6G— X\
DRY GOLD WASHER -
IS ONE-MAN

MACHINE

: e Weighing less 'Lhan
~J H’iq pounds and designed for
S Diesel Racer with a Low setting up or dismantling
?;:{"5;: ﬂl:j:-r "Fﬂ; in two minutes, an all- \a
§ ﬁ po T metal dry washer is the
NN latest aid to the individ-
Tests are being conducted in England ual gold miner. Its controlled feeding sys-
with a Diesel-powered racing car whichis tem drops ore or gravel from a hopper s -
quite unusual in design, aside from its oil- over graduated screen-mesh riffle boar 3
burning engine. The racer has an excep- :
tionally low-slung body and frame, the
chassis resting only a few inches above the—
road. This is said to give the car remark- -
able stability at high speed, greatly de- ™,
creasing the chances for turning over- .
+'* wheén going around curves. '

—

8
il

@ Planet News, Ltd.

6 (EF.A G PLUG FOR WATER BAG ii
HAS THERMOSTAT CONTROL Ny

(S'. Water itself is the conductor that closes
« the circuit in an electric heating unit that
oy fits into the mouth of a hot-water bag and
«#t .can be used as well in an open vessel,
. , usesalternating current. When the plug is
inserted in watery the hq:.uc] enters a tifSy_ L
7 _,‘_ 'L "

Demonstrating Dry Gold Washer Which Can Be As-

-}": sembled or Dismantied Quickly
C s
<2 which oscillate 750 times per minute.
S . It is claimed that one person can run ap-
. ectric Heating Unit for Hot-Water Bag Equipped proximately one ton of ore through the™
'g with a Thermostat Control g wa !. in an hour. @
q A _’ ] m-‘ -y f-_l"_‘..p P 3335 t

\5 N . k__i;:'a @
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Weird 'LiFigI‘J\r'es' Act in Shadow Plays of Java

.
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“Bochstage" at Javanese Outdoor Theater; These Three Men Manipulate Odd Cutout Figures Back and
Forth across the Sereen to Produce oo Sort of Shadow Play; This Resembles American Puppet Shows

l" “Sereen stars” irk%l\;a,_m-gmlesque
A gJmatout figures whose shadows strut and
™ gdance in the weird cadences of the drama.

S To the Javanese, shadow plays are what
-4 the movies and the stage, the puppet show

and the opera are to other peoples. The
figures, with jointed arms in motion, are
moved back and forth across the shadow
curtain by manipulators, who hold them
erect on poles,

‘q Stone Resemblmg mgem Hehcal Gear Is Centuﬂes Old

_ Bearing a striking resemblance io the
* modern helical gear, a stone found in the

lieved to indicate that people of the elev=
enth and twelfth centuries had a clear
@ conception of gear design. While it is lik

= this stone gear was used as a grinder

* train used to drive a community
rusher. 1 i
“Tool company; wWho found it, points out

grai

{lAn armored| tank recently designed
reached a speed of 104 miles an hour in a
pavement

st run on sm
", - iﬁj , ﬂ\fl

for grain, it may have been one of a guz}#h :
Otto Lundell of the Michigan._|

‘that the stone ig thicker at the hub than utb\
the teeth, providing adequate bearing area. 51\\

riins of an old castle in Sweden is be- . 'i_ 3

{J-.jd .R' T

Stone Cut Like Helical Gear; Inset, Gear Used in
Modern Machinery

iﬂ. ‘;f?; M, "
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Air Corps “Flagship” Im:ng

quarters

Army Air Corps "Flagship™ and Diagram Showing .
Heow It Has Been Fitted as a Flying Office

fice, carries no armament and would be
escorted by fighting planes in wartime.
Just behind the pilots’ eabin and radiol,
compartment is the office of Maj. Gen.
Frank M. Andrews, commanding officer,
always in touch with his forces on the _
ground and in the air by radio. The oper-*
ator is within reach of his chair. About’

:m/P\MT PiLOT
_, mr.mD

Msunmﬁ PANEL KEEPS
C.0.IN CONSTANT TOUCH
WITH RADIO MAN

COMMANDER

)

DooR the center of the ship are desks for the :
y T PERSONNEL personnel chief, the information chief and _
S— CHIEF Col. Hugh J. Knerr, chief of staff. To the %

rear are offices of the tacties and supply %
chiefs. Chairs are adjustable, and the %
typewriter desks can be removed to field ™
offices on land. The headquarters plane ¢

=

INFO nmsﬁnﬂ\ REMOVABLE DESKS

of ETAFF | EHIEF | TH T T Ly .
| % BESEIE?% }E:fn is located at Langley Field, Va, The “fly-
in @I HEADQUARTERS OM ing headquarfers™ ship is powered with® #®
\ERRI‘M,L two engines of 710 horsepower cach and " °
EHIER Eﬁﬁ'z'?] CHAIRS ADJUSTABLE th"— airplane

FOR WORK OR REPOSE

cost about $85,000, <
fﬂé i P w

AUTO TUBES REPAIRED QUICKLY
WITH ELECTRIC “WELDER"

For rapid repair
work on automo-
bile tubes there is
a small electric
“welder"” with
thermostatic con-
trol which oper-
ates economically
on direct or alter-
nating current. It
can be clamped on
a workbench or
wall bracket., The

“Field headquarters” for the general
staff of the army air corps is a transport
plane recently purchased and equipped as
a “Hagship” of the fleet. It is a twin-
motor Douglas monoplane with top speed
of 205 miles an hour and cruising speed
175 miles an hour, capable of flying at tube is hung on a
23,200 feet, well out of range of antiaireraft rubber-cushion

guns. The ship, being outfitted as an of- ~ hase: d the heat-
R S iell o Mfl weldw /.

a L B
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ing unit is applied by lift-
ing a lever. This heater
is made of aluminum al-
loy, interlined with as-
bestos. Plugged into a
wall socket, it quickly
heats to 280 degrees
Fahrenheit, the proper
temperature for “weld-
ing"” the tube in five min-
utes, and the current is
cut off at that tempera-
ture by thermostatic con-
trol. A tension spring
puts pressure on the tube.

MODEL OF OLD B'DAT
IS CONTROLLED
BY RADIO

Combining the ancient
with the modern, a model
of the famous sailing
warship “U.S.S. Constitu-
tion” has been equipped
with radio controls so
that its cruise can be
guided from shore. The
miniature “Old Ironsides”
tried out its sails on
Hempstead Lake, Long
Island, recently, while its
builder piloted it by ra-
diamcuntml from
the bank. |

Madel of the
ntrol,

ML( H.»'L\TI(

“Billiard-Ball’ Mu:rophone 'Y,
¢ [J. » Hears from All Angles

0 7

Musicians at the Billiard-Ball Micrephone Which "f?ﬁr” Equally Well,

Regardless of ffll ﬂtrr!lﬂﬂ!frﬁmﬂ‘#ﬁl nd Comes
{

There is no nced to crowd around the “good ear” of the

alicrophone any longer, The

no deaf
'lfA‘_.Lfa‘ t-i

ous Old * E'u-nsl.‘rl.‘ul‘rnrl" Whieh Is Equipped with Radio
the Owner on Shore

se It C‘E Be ﬂmcnu-ﬂd byiﬂlﬂ

“eight-ball” microphone has
sifle, hears equally well from any direction includ-

A

ing ceiling and floor of
the studio. This “mike,”
latest development in
sound broadcasting, re-
sembles a billiard ball
mounted on a pedestal.

@Popular Mechanics
Magazine does not pub-
lish the name of the mak-
er of, or dealer in, any
device described in its
pages, but this informa-
tion will be furnished by
our Bureau of Informa-
tion upon request, ac-
cumpamed by stamped
envelope;”

T hond St

/
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- question, you.will be' jusf 100 per cent
'Y

WOULD you say the pilot of an air

liner needs a thermometer to help
fly his plane? Or that if he flies faster he
uses less fuel? If yousangwer “No” to each

wrong because today the thermometer is
an important aviation instrument and at
high altitudes a pilot actually flies faster

* on less fuel than at lower levels.

A whole series of new discoveries in the
last few years has changed flying from an
art to an exact science. For instance, in-
stead of flying according to the feel of the
controls, a pilot now consults his instru-
ments, works out a problem something
like an algebraic formula, then sets the
controls according to the answer. Other
things about modern flying that seem
strange are that airplanes frequently fly
faster against twenty-mile-an-hour head-
winds at high altitudes than against fif-
teen-mile winds at lower levels and that
engines can be “revved up” without in-
creasing horsepower. In faet, high crank-
shaft speeds are sometimes easier on an
engine than lower speeds.

Facts like these were
discovered in working
out the new technique of
“optimum flight” that
takes advantage of the
idea that the higher you
go the faster you fly. Pi-
lots have known that for
years but haven't been
able to get the power out

* of their engines and also
keep crankshaft speeds
low. The engineers solved
that by providing the
variable pitch propeller.
The thin air at high alti-

tudes offers less resist-

Crew of T.W.A. Douglas Air Liner in Oxygen Masks
Weorn during Record-Breaking Flight from Kansas
City to Newark Airport at 27,000-Foot Level

ance to a plane but provides less pressure
and oxygen for the engines, This was part-
ly overeome by using superchargers that
pack the air into the cylinders and thus
give sea-level efficiency as high up as
14,000 feet. So powerful are present en-
gines that pilots are not allowed to open
throttles wide near the ground for fear the
high eylinder pressurés might wreck them.

“This means that the same amount of
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power will spin a fixed pitch propeller
much faster at high altitudes than at low
altitudes,” explains D. W, Tomlinson, as-
sistant to the president of Transcontinen-
tal and Western Air. “To compensate for
this the pilot increases the efficiency of
his propellers by setting them in high pitch
s0 they take larger bites of air. When a
correct balance is kept between the pres-
sure in the cylinders and the propeller
speed the airplane speed inereases at high
altitudes. Nowadays at cruising altitudes
the pilot shoves the throttles clear forward
to speed up the airplane although he is
using only part of
his engine power.
“Instead of flying
as fast as he can, a
pilot compromises so
he gains a good deal
of speed while keep-
ing horsepower out-
put within preseribed
limits. He usually
cruises at sixty-five

Top, Watches Used for Celestial Navigation; Center,
Calibration Card Shnw:ng Errors of Magnetic Com-
pass; Bottom, Sextant with Artificial Horizon

dnnd, ¢

per cent or less of his
available power. The
exact percentage de-
pends on his altitude,
which is governed by
the weather, the
length of the hop,
and the speed he
must make in order
to maintain his
schedule,”

Fuel economy and
speed aren't the only advantages of flying
high. Using only part of the power re-
duces the chances for engine failure. It is
estimated that at 100 per cent of power
three failures will occur in a million miles
of flight while at sixty per cent of power
only one and one-half motor failures will
occur in a million miles. If an engine does
cut out in flight the pilot merely switches
over to the high octane fuel tank to give
the remaining engine the best fuel and
adjusts the Flettner controls to counteract
the turning effect of the live engine and
thus enable the plane to still fly “hands
off.” With a normal load the Douglas
DC-2 can climb to 8,000 feet on one en-
gine and cruise in high pitch.

53
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“What held scientific flying back was
that there were no exact ways to measure
factors like engine power and propeller
efficiency in the air,” Tomlinson says. “At
sea level horsepower can be measured
without bothering about the air pressure,
which remains practically constant. But
the tachometer pays no attention to
changes in pressure and temperature,
which vary with the altitude. A new in-
strument that would indicate engine pres-
sures at different altitudes had to be in-
vented. The answer was the intake mani-
fold pressure gauge. Now a pilot can
measure his horsepower from the revolu-
tions per minute, the manifold pressure,
and the temperature of the air entering
the carburetor.

“Flying his airplane scientifically keeps
a pilot busy because conditions like out-
side temperature, pressure, altitude and
wind are always changing and he must
make corrections for every change. To
make his job easier most of the problems
are reduced to graph form. Instead of
making long calculations the pilot reads
his instruments, consults a graph, and ad-
justs the controls according to the answer,
He uses mostly the cruising chart and the
air-speed correction chart.

“In using the air-speed correction chart,
the pilot may find from his instruments
that the air speed is 155 miles per hour,
the outside temperature is seventy de-

MECHANICS

grees, and the altitude is
4500 feet. On the chart
he glances along the
standard temperature
line to 4,500 feet, diago-
nally along the pressure
altitude line to seventy
degrees, and then hori-
zontally to 155 miles per
hour, where he finds a
figure that reads 177 miles
per hour. This is the true
air speed of the airplane,
corrected for tempera=
ture and altitude. If he is

Broadcasting Weather Reports to Pilots, and Using
Calculater to Determine Engine Performance

flying in a thirty-mile-an-hour tail wind
he adds that to the figure and arrives at
an actual ground speed of 207 miles per
hour. If this happens to be faster than he
needs to fly to keep his schedule he eases
back the throttles.”

Part of the new science of flying is to
use the potential energy acquired during
the climb to cruising altitude by coasting
down toward the destination with power
on during the last part of the trip. On this
last leg of the flight the ground speed may
climb to as high as 220 miles per hour al-

. (Continued to page 144A)
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Radio Pilots Cruise of Model Electric N;;VY

55(5
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loward E.Bixley

105 H{illeroft R4,

lendale, Calir,

1.3 2
ilt by California Man; the Ships Have ::h-h‘: Mﬂ&u and Guns T hat
‘ and Are Equipped for Remote Control by Radio

Guns that really shoot are mounted on
the battleships of a model navy being built
at Glendale, Calif. Electric motors are in-
stalled-inth& ships, and the four engines
of the miniature “U.S.S. Saratoga,” copied
after the airplané carrier, propel it five
miles an hour on back-yard ponds. The
ship is nine feet long, Like the “Saratoga,”

electric-powered models of the “Kears

sarge,” “Kentucky” and “Oregon,” Amer-
ican naval vessels of the Spanish-Ameri-
can war period, all are equipped for

remote control by radio. Howard E. Bixby,«
model engineer who is building the tiny

fleet, has designed a scale model of the
“U.S.S. California” with gascline engines,
intending to sail it from the mainland to
Catalina island under radio control.” :

Q[ Braille maps of cities now enable the
blind to “see” their way about the streets.

Clacane T adpne~

-

RAZOR BLADE DRYER SAVES
ﬁ{{“’ TOWELS AND FINGERS

Cutting fingers and towels and turning
safety-razor blade edges in cleaning are
prevented by a blade dryer equipped wi

a suction cup fof

attaching to the

bathroom wall or
cabinet. The dryer
consists of a metal —
case containing

two layers of ab- 3

sorbent material
- between whi
. the blade is plac

A

S

f“-

There also is space « ;.h

for extra blades'*— >
LL and a support for.- ﬁ—-"
i o L e g TLey T
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hiodel ouse of Diamonds
Is Worth a Fortune

Model of Paris Jewelry House Made of Diamonds
1 and Other Precious Stones

Constructed entirely of' diamonds and
other precious stones, a model of a Paris

jew%lﬂ_sm;e is being used as a window
_display to attract passersby. The model,
~~.  which contains thousands of stones .worth

s ¥ in perspective and is constructed to scale.

“7 STREAMLINE HYDRAULIC JACK

%1 (C[ (ﬂ I Pﬂ# TED TO MATCH CAR

to utility in a hy-

“vand it is offered in
six colors that®

shades of late
model automo-

L anlliy oy

'l

-

°~ a fortune, shows two facades of the store

draulic jack now .

in production. Its %

trim, curved cons.,-
2 Stuurs give al
streamline effect,.,

match the popu.lar"f { 1

MECHANICS

biles. The entire base, eylinder, reservoir
and pump of the jack is a one-piece die
casting. It is rustproof, easily placed un-
der the car, and proof against leaking. The
jzgk will lift one and one-half tons.

[2/
HAND TEST FOR STUTTERERS
AIDS IN TREATMENT

Stuttering often is caused by an ability
to use both the right and left hands equal-
ly well, according to Prof. Eugene Hahn,
director of the gpeech of the Uni-
versity of Southern California. One_step
in his method of correcting the stutterer
is to build up a single-handedness or sid-
edness in the individual. To find out
whether a person is naturally right-hand-
ed or left-handed, a laterality test is con-
ducted in which the individual uses both
hﬁnda to perform gimilar faskss After lat-
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Test taUF.r'nd' Whether Person [s Naturally Right or

Beauty is addedf ¢ Left-Handed, an Aid in Correcting Stuttering

erality is determined, the clinic attempts
to build up the natural handedness
through therapeutic measures and psy-
chological technique, This in turn helps
correct the defect in speech, it is claimed.

S IN MOWED DANDELIONS
DO NOT GERMINATE

You don’t have to rake up yellow dande-
lion heads after mowing the lawn, because
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the seeds will never Grass Track Adds t(} Th']"ills

sprout. To determine
d rip- .
i o g of Motorcycle Sidecar Race

were cut in the blossom

stage,Pm‘fr.Qa.nLD.laﬂue b
of the iversity of

Iﬁcmﬁﬁ—fﬁa number
of daridelion}heads in va-
rious stages of develop-
ment and left them on
moss until/dry. Then he
in favorable
for germinat-

which were cut
m all decay

‘OUTRIGGER’ ENGINE
POWERS GLIDER

WITHUU’I&T(?Z
An outrigge g'l.z

perched above the pilot, @© Flanet News, Ltd.
Driver and Passenger Hanging On in a Turn during Motorcycle Sidecar

'W'ith PllShEl' PTGPEIIEI? Race in England; the Popular Contests Are Held
drives a French mono-

plane of glider type. It has no tail. The There are plenty of
motor is a thirty-four horsepower A.B.C. birds” and the riders i
Scorpion, British built. The plane is about on grass tracks in En d. Pilot and side-
forty feet wide and about twelve feet long. car passenger hang on for their lives as
the three-wheelers roar around the turns
on two wheels and bound along the
straightaway, Grass-track racing is fast

popularity in the Oxford district.
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CATALYST LIGHTER BOR

Flameless and
windproof, a small
catalyst lighter
attaches to the
dash, windshield
or elsewhere in

- the car by the
suction of a rub-
ber cup. Puffing
cigarette or cigar
mixes air with va-
por from the light-
er fluid and draws the mixture through a
platinum catalyst or heating element,

f . Fall - . * & &
Tailless Glider Plane Equipp[iﬂd% an OQutrigger causing it to glﬂw' Chemical reaction is

Engine and Pusher Propeller @s&nmt of this safety Wﬁﬂ'. : t t
r I.?-' 1‘! - f .JI':'I -
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TOP LAYER OVERLAPS HERE

By THOMAS MINNARD

, (Professional Magician
ll o
l {'OR th&%go‘:xmng o ﬁ}ﬂntel thm to its

study there is money to be made in
magic. It helped pay my own way through
high school and college and it has made a
living for me since.

It's surprising how many outlets there
are for a young magician's talent right in
his own neighborhood. Church social
groups, parent-teachers’ associations and
business men’s luncheon clubs are but a
few of the many organizations looking for
entertainment features. The majority are
willing to pay money to the magician of
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THIRD FINGER
FLICKS MATCH
WHICH KNOCKS
OFF HEAD

Left, Pencil and Hand-
kerchief Trick: Hand-
herchief Is Folded over
Pencil as Indicated in
Diagram; Right, Way to
Hold Mateh When Un=
winding the “Invisible
Hair"; Inset Shows Fine
ish of Trick

merit, Showman-
ship is the keynote
of the magician's
success. Every trick
must be made as mysterious as possible.
If you are uncertain about a trick do not
attempt to work it in public until you
have practiced it thoroughly. Concentrate
on a few stunts until you can work them
to perfection instead of trying to learn a
whole repertoire at once. The more deft
you are in putting on a trick, the more
mystifying it will appear to others.

The following tricks can serve as a
starter for the person who wants to do
stunts for profit. They require no elabo-
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OPENING

-

TWO HANDKERCHIEFS
SEWED TOGETHER OVER
HEM ON THREE SIDES

——

-

e

rate props and can be
worked anywhere.

A balance feat can be
performed with a half
dollar and two table
forks. Place the half dol-
lar between the prongs
of the forks, as shown.
When placed on the rim
of the glass the half dol-
lar will balance the forks.

Here's another easy Author Showing How te Palm an Egg; Above, Left, Bill Attached to
stunt: Placewpencil iryg  MUE M. Tania Erigh- wod HandiraNer sith Biddes Paoket)

Below, Details of Fork-Balancing Trick
handkerchief. Bring the
points of the handkerchief together and handkerchief, not between the folds. The
roll it across the table until it is wrapped secret lies in bringing one corner to the
up. When the handkerchief is unrolled, right and forward of the other one when
the pencil will be on the outside of the the two points are brought together. This
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LIGHT UPRIGHT
MATCH THEM

GENTLY BLOW
IT QUT

WILL REMAIN
N UPRIGHT
POSITION

TURM
Pt MATCHES
OVER BY
LIFTING
THIS
MATCH

OVER-LAP
THIS MATCH
IN CENTER

START <+ wesr FINISH

Top, Start and Coneclugion of Card Trick: Center, How fo

Keep Match Upright While Removing Glase and Placing It

over the Stick; Bottom, an Extremely Simple Match Trick
Which Will Mystify Your Friends

will not be noticed if you work
fast in bringing the tips together,
then smooth out the wrinkles
carefully. When this is done roll
the handkerchief across the table
several times and the pencil will
be on the outside at the finish.

Place a match in the center of a
handkerchief; fold the cloth and
then ask a spectator to break the
match into several pieces through
the handkerchief. Then shake the
handkerchief and the match will
fall out uninjured. To work this
trick, place a duplicate match in
the hem of the handkerchief. This
is the match that is broken, not
the original one,

As someone is about to light a
cigar, strike a match for him. He
will reach for the unlighted end
but as he does, walk away and
leave him with only the fireless
stump. To perform this trick,
break the match in the center be-
forehand., Hold the parts together
when you strike it and then
stretch out your hand. Turn away
the instant the person's fingers
touch the stick to give the trick
the finesse it needs.

Unwinding a hair from the
head of a burned match makes a
pronounced hit in any circle. The
audience is told the hair is invis=-
ible. After burning the upper
portion of the match and blowing
it out, grasp the match in your
left hand and unwind the “hair"”
from its tip with your right. After
two or three turns, the hair is
snapped, pulling the top of the
match with it. The secret lies in
the manner in which the match is
held. The hair is imaginary but
the illusion is created by the un-
winding process. The climax of
the trick comes with the pulling
movement with the one hand
while snapping the stump end
with the fingernail of the third
finger, This causes the burned
end to drop off and it appears as
if the hair has done the trick.

Ask someone to make three

{Continued to page 12BA)
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Alloys in Steel Write ‘Fingerprints’in Sparks

gerprint"” Pattern by Which Molybdenum in Steel Is Easily ldentified

Spark streams are the “fingerprints” of
steel. Strike sparks from a sample of steel
and you can tell what alloys went into its
manufacture. Carbon, molybdenum, va-
nadium, nickel and other components of
steel used in automobiles all have their
telltale characteristies in the spark stream.
Ordinary low-carbon steel }rﬂduces a

Speedy BEm #tng}ane Has

From the shatterproof observation cabin
of the latest Vultee battleplane its crew
can spray enemy trenches with poison gas
and machine-gun bullets or hurl bombs

simple spark such as that shown at the
left, long golden yellow carrier-lines end-
ing in forked sprigs indicative of carbon.
As the carbon content increases the sprigs
multiply and small star-bursts appear, as
in the center picture. Molybdenum in steel
is readily identified by its long spear-point
spark shown at the right.

Shatterproof Fighting Deck

from high above the lines. The metal-
armored ship, built for a South American
government, is a low-wing monoplane
whose single motor is capable of driving
it 250 miles an hour. The crew rides in an
inclosed, bulletproof cabin along the top
cf the plane, affording the
maximum visibility with-
out inecreasing air resist-
ance, It is armed with four
fixed machine guns and
one swivel gun, pressure
€qu ipment to expel gas,
And carriesstwenty-four
100-pound bombs,
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Deng(Lb sHillet on Wheels’ Has Rear Engme

Top, Left, Climpse
into fnterior of
New Stout Scarab;
Top, Right, Step-
ping into the Car;
Note Rezsemblance
to an Oversize Bul-
let Mounted on
Wheels

“~Center, Passengers Enter-
ing-Scarab; Bottom, View
l'ﬁrn:lﬁ"ﬂ’indthﬂd; Pow-
ered by Rear Engine, This
Car Has Eleetric Buttons

# That Open Doors, Secats
That Can Be Arranged at
Will ar Converted into
Couches, a Table That Can
Be Set Up and Other Ap-
pointments Suggpestive of a
Small Yacht; There Is No
Chassis; the Seven-Passen-
ger Car Weighs Less Than
3,000 Pounds; Oil Shochk
Absorbers and Special
Spring Suspension Resull in
Smoath Riding and Easy
Steering on Rough Roads;

the Car Is on the Market

Gv7s 32 )
Ah. 1982 - 4414
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By H. W. MAGEE

ANDITS wear masks to hide

their features, prevent iden-
tification and thus stay out of jail.
Today masks of a different kind
are being used to identify and
convict criminals,

When a burglar ransacked a
Missouri home, he was careful
about fingerprints but didn’t both-
er about footprints. His oversight
landed him in prison. Investiga-
tors found no worthwhile clues in
the house but outside in the soft
mud was a print of the heel and
sole of one of the in-
truder’s shoes,

A few years ago
such a bit of evidence

Lo e T taad| R Sl
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would have been
worthless because it
could not have been
preserved. Today,
thanks to a method
of reproduction
known as the mou-
lage process, a cast

Top, Mashk with Eyes Carved Open; C.ntl:r. Mask
and Original; Bottom, Making a Cast

Aot - . L%u /7 ?E\; /IJEE' 7 ool

7 was made of the

/ footprint and filed
away. Long after the
original footprint was
obliterated, several
suspects were picked
up but all denied the
burglary. Then their
shoes were examined.
One man wore shoes,
one of which exactly
matched every detail
of the cast. Confronted with this evidence,
he confessed and pleaded guilty.

Here's another case., A series of rob-
beries occurred in an Illinois town. In
each case a small “jimmy"” was used to
pry open windows. Casts were made of
several of the marks left by the tool. In
the possession of a suspect a jimmy was
found which bore marks identical to those
of the casts. The evidence was so conclu-
sive that the man confessed at once.

In a midwestern city several cars were
stolen, the serial numbers were filed off
and other numerals were substituted. The
police recovered some of the cars but were
not certain whether one gang or several
were involved. By making casts of the

CRIMEmi/yMASKS ‘
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made almost as simply and such
masks are accurate even to tiny
lines and minute details. From an
original mask or cast, hundreds of
reproductions can be made, if de-
sired.” Masks of faces are used in
police work not so much in solv-
ing crimes as in making identifi-
cations of unknown persons. A
death mask of an accident victim,
for instance, can be used long
after the body is buried as a pos-
sible means of later identification
and is usually more lifelike than
any photograph would appear. A
cast of an injured hand or foot

ot can be preserved as an exhibit in

= later litigation to show exactly
y how the injury ap-
™ 8 peared when it was

first inflicted.
Making masks or
casts has been re-
duced to such an
exact formula that

number blocks the
#~ *: officers determined
« the same set of dies
-« had been used on
all the cars. almost anyone can
. When a country PR e R v S T e ST S do the work after a
“home was robbed, e - g L o little practice. In
_ the thief left foot- ey e f making a mask, the
" prints in the mud as subject is placed in
he fled. Casts were a reclining position,
made of one print a hole is cut in a
which had been piece of heavy card-
made hjf a rubber board to fit the face
- 8% boot or rubber shoe.
« The casts were ex-
hibited among -
neighbors until one recalled that a former
employe owned boots with heels and soles
like those of the casts. The man was ar-
rested but maintained his innocence until
his home was searched and a pair of boots
was found which matched the casts.
These cases illustrate how the scientific
criminal investigator is employing casts
and masks today to preserve evidence
which later may solve a crime or aid in
making an identification. The moulage
~  process is one of the most accurate meth-
~ ods known to science for the reproduction
of both animate and inanimate objects and
with its aid anything from the inside of a
gun barrel to the imprint of an auto tire
"' in dust can be produced as imperishable
casts quickly and inexpensively.

- \y ¢
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T Top, Making Cast of Footprint; Center, Cast and
Masks of faces, living or dead, can be  Shoe Which Made it; Bottom, Fixing Print in Dust
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and placed in position, leaving thj xact
amount of the features exposed which
later will appear in the life mask. The
moulage, or gelatinous material, is heated
and applied to the face while warm, care
being taken to leave nostril openings un-
less tubes are inserted in the nostrils so
the subject can breathe freely. After the
first coat is on, a mask frame is placed in
position and another coat is applied ower

it. Hair is reproduced successfully by lay-

ing the moulage on with a syringe.

When the mask has cooled and hard-
ened it can be lifted off easily. Holes i
the nostrils are plugged with flexible clay
and the mold, supported by the frame to
prevent distortion, is then filled with a
second preparation, also heated, whi
becomes very hard when it cools and rep
resents the finished mask. Wood braces

usually are placed in the back of the cast ..

to brace it and provide a convenient means

of handling, When cool, the finished mask.

can be removed from the mold and, if de-
sired, a strengthening or reinforcing coat-
ing can be applied to the back. From the
original mold scores of duplicates can be
made if desired.

The material does not injure the skin
or hair and is easy to remove when cool
as it does not adhere to anything in that
state. With a little practice, it is not dif-
ficult to carve open the eyes and to color
eyes and hair, and tint skin and lips to
provide a lifelike resemblance, The mak-
ing of casts of inanimate objects is even
simpler than making masks of faces of
living persons. A dust hardener is sup-
plied for use before making casts or im-
prints of tires or other objects in soft dirt
or dust.

The moulage process today has a wide
variety oI applications aside Itom its use
in criminal investigations and identifica-
tion work. It is being used successfully in
dentistry, surgery, geology, botany, ar-
chaeology, agriculture and in the prepara-
tion of museum specimens, Many people
are having life masks made in preference
to other methods of reproducing the fea-
tures because the mask of a face or a head
shows such elusive qualities as texture of
the skin and facial expression, and gives
the third dimension of depth, all very dif-
ficult for the artist, or even the sculptor,
to achieve.
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Ha’nd';. bcm Pours Asphalt
without User Stooping
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Applying Asphalt to Crack between Concrete; No
Ease of Using New Container

Eliminating the back-breaking work of
pouring hot asphalt into eracks of a con-
crete road, a handy can permits the work-
man to remain in upright position. At the
tip of the pouring nozzle is a needle valve,
controlled by one finger at the handle to
regulate the flow of asphalt. This makes
it possible to pour a crack six inches or

i Ies;mthoﬂt tvastihg material,

LEAKPROOF LAP IN ROOFING
€ /2 ¥ SELIMINATES SEALING

Sealing joints with tar, asphalt or other
substances is eliminated by using a sheet-
metal roofing that hasleakproof laps. These
laps consist of “air-lock” beads rolled hor-
izontally across
the end of the
sheet one inch
from the lower
edge. This bead
keeps the water
from rising by capillary action between
the two metal sheets. In the new roofing,
the water creeps upward less than one

inch to the point where the capz]lary fore
is broken by the a —1 l ! e
I e ta 7 /’ o
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By Hiram Percy Maxim

{Noted Inventor, Auther and Engineer,
J“m\t%"dd- |

TH]NKING men are asking themselves.
what the next war will be like.,” The -
World War was the most terrible event
civilized man has ever witnessed. If an-
other breaks out, and nations take advan-
tage of all the amazing developments
which science and engineering have made
available since 1918, what are the conse-
quences likely to be?

Warfare in the air should have first con-
sideration. All we knew at the beginning
of the World War about flying were the
rudiments of wing, flipper and rudder de-
sign, and where the center of gravity
should be. Engines were heavy and un-
reliable. Since then aviation has devel-

Top. Tokyo Scheol Children in Air Defense Drill;

‘oped into one of the recognized forms of Below, Gas “Rescue” by New York Police Roockies
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Right, Royal Air-Force Gunner Poer-
ing through His Sights during Brit-
ish Maneuvers; Below, United States
Army Pilot Dressed for Flying in
Winter Weather

= *:-é‘ = &
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This New French Bomber Is a Veritable Flying Fortress Capable of Raining Death and Destruction on
the Land over Which It Flies; It Has Four Engines, Each of 800 Horsepower

¢ /(S6.

transportation. Lift per square foot
of wing area has been more than

doubled by improvements in the shape of the
wing. Wing and Tuselage structures have been
simplified, strengthened and lightened. Stability
in flight has been attained, The radial fixed cyl-
inder engine has become standard. The weight
per horsepower has been halved. Horsepower of
two=-seater ships has been increased from seven-
ty-five to close to 1,000, and 3,000 horsepower is

&
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provided in the giant ships de-
signed for carrying tons of high-
explosive bombs.

Instruments permitting hlind
flying have been developed. Ar-
mament the like of which we
never dreamed would be carried
through the air is commonplace.
Finally, where the nations had a
few hundred planes in the World
War, there will be many thou-
sands in the next war.

These developments cannot but
revolutionize the warfare we wit-
nessed in 1914 to 1918, If that were
terrible, what indeed will the next
war be?

The moment hostilities begin
there will ensue the fiercest kind
of a struggle to secure control of
the air. Obviously, with control
of the air in the sense that Britain
has had control of the seas, bomh-
ing of enemy territory can be con-
ducted with but little interfer-
ence. Streams of giant bombers,
each loaded with tons of high ex-
plosive, can shuttle back and
forth, dumping their explosives
almost as an aerial belt conveyor
might accomplish it, Every living
thing and every bit of property of
the loser will be laid waste. Civil=-

il e
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Officer Placing Warning Sign beside Imitation of a “Blind"” Shell during
Mimic Air Raids in Berlin; Below, One of the Famous French "Seventy-
Five's" in Position under Camouflage
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Above, Fighting
Plane Being “Shot
Down® during Re-
hearsal of a Bomb-
ing Display by
Royal Air Force;
Below, Latest T ype
af British Fighting
Plane; Note Short-
ness of Fuselape
Which Gives M a-
chine Gunner Bet-
ter View
€} Planot News, Ltd,

Below, One of the Lat-
est Bombers of the
French Air Force; [t
Hos Two 825-Horse-
power Engines and At=-
tains a Speed of 240
Miles an Hour at an
Altitude of Two and
One-Half Mies, Climb-
ing to This Height in
Eight Minutes
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ian inhabitants will face extermination.

These giant bombing planes are able to
fiy 2,000 miles without refueling. Speeds
will be 200, 300, and even 400 miles an
hour. No place, no matter how far back
from the main fighting lines on the land,
will be safe. No country in all Europe,
save huge Russia, is so large that a squad-
ron of these modern giants could not reach
its most distant city. Munition plants,
concentration camps, ammunition depots,
supply centers, military headquarters,
capital cities and navy yards will be re-
duced to dust in the countries which lose
control of the air.

If the two sides in the next war are

about equally matched, the fighting that
will occur in the air between enemy scout-
ing and fighting planes during the struggle
for control of the air will transcend any-
thing the wildest imagination has pictured.
Thousands of young men, with a thousand
or more horsepower at the hand of each,
sheathed in armored suits, helmeted with
oxygen hoods, will battle each other miles
above the earth. Owing to the flexibility,
easy control and enormous horsepower of
the modern fighting ships, this combat will
be conducted at close quarters. Crashing
collisions will ocecur and most of these
splendid young fellows may go to flaming
deaths in falls of five and six miles.

Top, Four-Motor Bamber Built for U. 8. Army Which Crashed an Recent Test Flight; Botlam,
British Anti-Aircraft Gun in Action during Maneuvers of English Forces



While this desperate
fighting is going on, crew-
less planes, such as have
been flown publicly in
England, loaded with high
explosives, will be sent
out by the hundreds.
These planes are directed
by radio. A high-fre-
quency radio beam is
emitted and the crewless
ship is adjusted to stay in
this beam. The beam can
be guided by its emitting
station, so the plane can
be led around as desired.
Its position at every mo-
ment is known from ra-
diations either automati-
cally emitted by itself, or
by reflections of the
guiding beam.

Streams of these flying
torpedoes directed at a
large city, munitions
manufacturing center or
supply depot, and arriv-
ing and exploding every
few minutes, day and
night, have it in their

POPULAR MECHANICS

Auvtomatic Gun Capable of Firing 100 Shells a Minute
Mounted in Nose of British Flying Boat

power to deal death and destruction far will follow the nearest plane discharging

back of the firing lines.

hot exhaust gases. These hot gases emit

Also we face in the next war an un- infrared heat radiations. Being small, car-

manned airplane which
infrared heat radiations.

is attracted by rying no load, the ships have superspeed,
It is claimed it and also the corner cutting advantage of a

Anti-Aircraft Gunners Ready to Protect San Francisco Harbor against the Attacking “Blue Fleet™
Coming from Howaiion Islands during War Maneuvers
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pursuer. This unmanned
craft will chase an enemy
plane, overtake and crash
into it. It would be diffi-
cult to imagine a more
uncanny enemy.

These new systems of
using infrared and other
radiations have been de-
veloped from recent re-
search work done by
astronomers. At Mount
Wilson, Lowell and other
observatories, heat-de-
tecting and measuring
devices of such extraor-
dinary sensitivity have
been developed that the
heat radiations of an area
on Mars the size of the
state of Ohio have been
measured. Coblenz and
Lampland at Lowell have
actually made weather
charts of Mars,

The arrangement by
which these measure-
ments are made is to
mount upon the telescope,
where the eyepiece nor-
mally would be, a box

Lower Thoin © Planet News, Lid

German Soldier Training War Dog Equipped with Mask to Go through Gas Fumes; Below, Ambulance -
Unit Attending Civilians Who Have Been "Gassed” during a Mock Attack on London
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X
containing a hair-like
wire made of two differ-
ent metals, butted to-
gether end to end and
electrically welded, One
wire is made of an alloy
of rhodium and platinum.
The other is made of bis-
muth., This forms what ig
known as a thermocouple
which is extremely sen-
sitive. Such a combina-
tion generates a feeble
current of electricity
whenever radiations fall
upon the point where the
two metals are joined.
This current is indicated
by a sensitive galvanom-
eter. The quantity of
current is proportional 1o
the energy contained in
the radiations.

This thermocouple,
checked by three differ-
ent systems of observa-
{Continued to page 124A)
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Top, Tokyo Telephone Operators Being Trained to Work in Gas Masks;
Below, Parisians Being Instructed en How to Don and Weecr Gas Mashs
in Case the City Is Attached
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D],Etance Flndgr fgr era screws othefwise inacce e, /a re-

quires little pressure to hold in the slot of

3}: -3 Fits in Vest POCkEt the screw. At the opposite end of the shaft

is another six-sided driver mounted at

rizgjfw-a the zf; ,
DRAWING MADE IN PERSPECTIVE
gla0) SPECIAL -
Home ¢rafis ca

designs for furniture or other agjicles with
the aid of a special sketch board which
enables even a novice to make drawings in
true perspective, something ordinarily

P ———

|
\, @ Range Finder for Camera Which I's Valuable When

quite difficult for anyone but an artist or
other person with special training. The
board, with one concave edge, is fitted
with two rules and a T-square is used in
making the perspective, The concave side

Using Fast Lenses at Wide Apertures

Focusing a camera accurately for dis-
tance is simplified by a range finder just
placed on the market. Provided with a
vest-pocket clip, it is carried as easily as a
pencil. A translucent scale visible through
the eyepiece makes it possible to read the s
exact distance while observing the subject.
Such a meter is especially valuable when
using fast lenses at wide apertures.

OFFSET SCREWDRIVER WORKS
IN CRAMPED POSITIONS

When serews must be driven in exas-
perating positions that an ordinary screw-
driver cannot reach, try an offset screw-
driver. A six-edged blade mounted on the
beveled end of a small shaft will reach

) Sketch Board with One Concave Edge Which Makes
i/t Easy to Draw Accurate Perspectives

4s_the left vanishing point and all front or

gth lines run parallel with the blade of
the T-square when it is run along the
I concave side. For lines running up and
& down, the square is moved along the top
edge of the board. To give width or depth,

+ the square blade is held against a small
. nail on the right side of the board, all the

OfF set Serewdriver Which Gets into Angles and Cor=——

nepay Othgrwise Jnggcessible lines of a side view of an object running
Ao K E %ﬁ
) . i
st N s N 1 2o D '



to this nail which forms
the right-side vanishing
point. The scale at the
side is used for measur-
ing height, and the one
on the top is for measur-
ing length and depth or
width. Two intersecting
lines on the board be-
come the upper-right
front corner of virtually
any object drawn. When
the line drawing is made,
it is easy to fill in the
heavy lines to form the
finished perspecthrae;‘ E
POWERFUL “EYE"
TO VIEW STARS
MADE BY HAND

Doing almost all the
machine work himself, a
Washington, D. C., man
has constricted a twelve
and one-half inch reflect-

ing telescope capable of
photographing stars of
the nineteenth magni-

tude. The builder has
placed the Homemade in-
- strument / at the disposal
of the Cathulac univ -e:-«:tfl
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hute in Tail ﬂf Plane
Pulls Ship Out of a Spin

(e

- ¥ H : ._
L « -
Twelve and One-Half Inch Tllnu;u Made by Hand
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rachute Attached to Pull It Out of Spin and Diagram Show-

Plane with P
J}{Fﬂtﬁ of Spinning Plane before Parachute Is Used

S
: | S8

Makers of pursuit planes and some at-
tack and observation craft intended for
the army equip the ships with small para-
chutes which have been found effective in

: * bringing the planes out of spins. The par-

achute is placed in a sunken trap in the
side of the fuselage and over it is placed a
-releasable cover flush with the side of the
ship. Test pilots are required to spin the
ships five times or more in each direction,
. such a maneuver, he need only pull a han-
dle attached to a cable which releases the
parachute cover and allows the “sky hook™.
to open. The arresting force of the para- ,
chute is sufficient to interrupt the spin,~ . . ¢
The pilot then pulls another handle tur )
eject a sprmg bolt by means of which the- >
- parachute is attached to the ship. The
.plane then pmceeds on its course, and the = '
parachute, which is only six feet in diam- L

wa » and should a pilot be unable to get out afg

eter, floats away
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lass Blocks for Building
Are Laid Like Brick

1
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Glass Building Blocks; Note Side Roughened to
Make Mortar Adhere Closely

Opening the way for improvement in
building design, a glass block that is laid
like brick soon will be placed on the mar-
ket. A single block withstands pressures
of 72,500 pounds, in addition to reducing
heat flow, deadening sound, transmitting
and diffusing light, deflecting sun glare
and resisting fire. The blocks practically
eliminate condensation on inside walls. |

: tests showing no “sweating” when the
; outside temperature was sixteen degrees
“o  below zero and the inside temperature
¥ seventy degrees with forty per cent rela-

¢ tive humidity. By a special process of °
enameling and sanding, the sides of the¢
block are prepared to fit against mortar.

PITTSBURGH RISES AND FALLS
53 2 AS MOON TIDES CHANGE
(9

tsburgh is rising and falling from._%
gthirteen to twenty-three inches each-du}h o
Dr. Paul Foote, director of the research ~
aboratories of am oil company located
re, says long-time measures of the |
orce of gravity showed the startling eﬁmg;
f rise and fall of land due to moon tides

B = T g f o
LAﬁ ME(‘HA.\(I('%I‘?”

used by field parties to detect oil deposits
thousands of feet below the surface. Pitts-
burgh’s rise and fall was disclosed by the
constant check on the sensitive gravity
apparatus conducted in the laboratories.
The equipment detects forces equal to one
ten-millionth of gravity, about the same
as detecting the weight difference if a fire-
man on a 500,000-pound locomotive threw
off one piece of coal weighing one-quarter
pound. In the Texas Gulf coast region,
where oil is plentiful, there is about one
chance in 1,000 of hitting oil by simply
drilling a well. By using this apparatus,
the chances are one in ten.

Camera Three Inches Long
/2 s Fixed Focus

Although its over-all length is about the
same as an ordinary cigarette, a tiny cam~-
era with a fixed-focus lens makes excep-
tionally sharp pictures. It uses sixteen-
millimeter film and takes six snapshots.
The depth of focus of the lens is such that
it renders all objects in sharp focus from
five feet to infinity., The aperture of the
lens is £.10 and the speed of the instanta-
neous shutter is one-thirtieth of a second.

“hewetnd

éivrxﬁ‘

the solid crust of the earth. Such grav-:=
ity measurements are necessary in geo-
hysical oil prospecting and are widely

ey 28 Saogn:

e
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This Little Camera with a Fixed-Focus Lens Is No
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The TRUTH about DEATH' RAYS™

HEORETICALLY, all

sorts of rays can kill.
It is simply a question of
how much energy they
can be made to carry.
Some rays allow the de-
velopment of relatively
high energy charges with
simple means.

This applies notably to
the ultra-short sound
waves. They are distin-
guished from ordinary
acoustic waves by vibrat-
ing so much faster that'
they cannot be heard.
The human ear is attuned
only to a rather narrow
range of sounds, up to
such as are carried by
waves with oscillations
some thousands of times
in one second, whereas it
is possible to produce
ultra-sound waves oscil-
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Photographs Showing Patterns Made by [Inaudible Sound
Waves; Note Waves Reflected on Face of Research Warker;
Below, Taking Depth Measurements with Short Seund Waves
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lating some millions of times a
second.

Why is a soprano voice higher
than a bass? Why do sounds dif-
fer in pitch? The explanation is
simply that they differ in their
oscillation frequency—the num-
ber of times a sound wave will
vibrate in a second. The human
ear l:lf_‘l'["i:'i\'e}; h'ﬂll“{]. waves up to
approximately 20,000 oscillations
a second.

But human inventiveness has
contrived to produce artificially
sound waves incomparably faster
—the so-called ultra-short sound
waves, If, for example, a well
magnetized nickel rod is inserted
in a wire coil connected with a
tube sender, rapid mechanical os-
cillations will be set up in the rod.
Thus inaudible “sounds” are pro-
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Above, Fish Killed as It ’ oo w ol

Entered Path of Ultra-
Short Sound Waves;
Right, Photograph Show-
ing Path of Uitra-Short
Waves in Lecture Hall

duced, and their
“pitch” will be
higher or lower
corresponding to
how the sender fre-
quency is varied.

Another more
commonly em-
ployed method for
the production of
ultra-short sound
waves rests on the
fact that certain erystals, above all quartz,
can set up rapid mechanical oscillations
under the influence of alternating elec-
trical fields. Place a quartz sheet, under
slight pressure, between two metal coats,
connect the miniature condenser so con-
trived with a tube sender, and your
ultra-sound sender is ready. The thin-
ner the quartz the higher the frequency
of the ultra-short sound waves. In this
way it is easy to produce “sounds” of ten
million vibrations per second.

The effects of such sound waves are
observable in liquids. If the sender is
strong enough, portions of the liquid will
. be flung fountain-like from the contain-

er; at the same time the liquid will be-

\
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come much warmer. The force is
p sufficient to kill small fish or
§  frogs. With the point of a melted-
F off glass rod, the bottom of which
rests in the liquid, it is possible to
burn through a wood sliver and
even to drill glass. This is due to
the fact that at the contact plane
of two bodies traversed by ultra-
sound waves there develops very
strong friction, owing to the ex-
traordinary velocity of their vi-
brations; and this greatly height-
ened friction causes a correspond-
ing rise in temperature.

The effectiveness of ultra-short
sound waves has also been estab-
lished with respect to a number of
chemical reactions. It has been
found that the
starch molecule can
be partly split by
means of these
waves. Noteworthy
success has been
obtained with them
in the production of
photographic emul-
sions, where they
increase sensitivity
and also improve
the texture,

Inaccessible to the
human ear, ultra-

{Continued to
page 118A)
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Spotting an [ceberg by Means of Ultra-Sound Waves
Which Are Reflected Back to Ship Where They
Cause an Alarm to Operate
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Planes Drop Sto

Hurricane warnings
now are conveyed by air-
planes to the sponge fish-
ing boats operating in the
northeastern waters of
the Gulf of Mexico. Few
of these vessels are
equipped with radios and
as they often stay out
two or three weeks at a
time, they can be reached
quickly only from the air
in an emergency. As soon
as it is known that a hur-
ricane is headed for the
Florida coast, weather
bureau officials at Tampa

nutify the coast-guard
air base at St. Petersburg

and t.tdﬁl_m_b fly out to
the fishing fleet. When a
boat is spotted, the plane
sweeps low and drops a
warning in the form of a
small wooden block carrying .a three-foot
yvellow streamer lettered in bfﬂ.ck: “Hurri-
cane Warning.” The warnings also carry a
message asking that those which miss the

Hurricane Warning Streamer Such

a8 Is Dropped by Planes to Boats

in Gulf of Mexico; Above, Fishing
Craft and Warning Plane
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boats and are picked up be returned to the
air base. Many small boats were warned
by this method when the hurricane hit off
the Florida coast last S temher

/24 2

Iﬂsect Bores Hole in Lead Cable and Causes Short Clrcur,t

" Enlarged View of Cable Borer Which Makes Holes

in Lead Cables an Cmghn;;ncmu
- ] U7

If your telephone fails to function, a
beetle may be to blame, And if a barrel
of molasses in the basement springs a
leak, the same beetle may be the cause.
The cable borer, found in California and
elsewhere, usually lives in the dead wood

of broad-leaved trees. At times, however, «
it bores through the lead sheathing of tel--

ephone cables. The holes admit moisture

sufficient to short-circuit the paired wires.’
At other times it bores through casks and.
One beetle hole bored through a-
fifty-gallon cask will empty it overnight.

tanks.
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Ear Instead of Eye Aims Gun
When Blmd Mcm Hits Target

"'r.ﬁnrrm: Schall, Blind Sermtu§' frem Min-

esota, Aiming at Target “by Ear" as It
Is Tapped with a Long Pole

Could you hope to aim a gun accurately
if blindfolded? With practice, the feat is

possible, as proved by Thomas Schall,-the-

on the pistol range—and he is considered
a proficient marksman, He utilizes his
enhanced hearing to direct the pistol at
the target. He listens while someone taps
the target with a long pole or tosses grav-
el against it and gauges the location of the
target from the sound thus produced.

SAFETY LIGHTING USED ON ROAD
AFTER TESTS ON MODEL

:'ﬁ
bl#ﬁ%@esﬂta, who con-
v sound into “sight” when he practices
~

Latest Type of Highway Lighting ls Being Tested;
Glare Has Been Eliminated

Increased safety on the highway at
ight is sought by engineers who recently
installed a new illumination system on a
eavily traveled road in Ohio. The sys-
em consists of thirty-nine lighting units

. WSS =

Az P ) -
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of revolutionary design
properly spaced over a
mile-and-a-quarter »
stretch to give uniform®
brightness, Each unit
employs a “terraced” re~
flector and a 400-candle- —
power lamp. Reflecto
are made of aluminu
which possesses the high-
est reflectivity of a
metal save polished silv
and which is practically
impervious to weathe
ing. The units are ¢
ordinated to permit light
from each to overlap
crisscross light from
next lamp without shin=-
ing directly into the ey
of the motorist. A mod
highway, built to one-
eighth scale and repre-
senting a 2,000-foo
stretch of the highway, was used by engi-
neers to determine the kind of lighti
that would illuminate the road and ditches
efficiently. A majority of automobile ac-
cidents occur at night and many can be
traced directly to the driver’s inability td™
see. General Electric engineers estimate
that proper lighfing on most danger
ous 30,000 miles of highway in this coun-
try would save 5,000 lives and 50,000 in-
juries each year and that the economic
saving in preventing these accidents would
be three times the cost of the lighting.

g 26 ™
MAILBOX LIKE A HUMAN FACE
“SWALLOWS” THE LETTERS

Made of the
same concrete out
of which the
building is con-
structed, a gro-
tesque human face
with open mouth
serves as a mail-
box for a building
in Cuba. Lefters

placegd in the
mouth are “swal-
lowed"—that is,
they/drop into a
receptacle located inside the building,
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Camera Catches

POPU ;\il MET

Cats are masters at making “four-point”
landings. To demonstrate their technique
in alighting on four feet, a fast camera
Jens-was trained on a Persian kitten while
it dropped to the ground from a height of
about four feet. The rapid-fire shutter
clicked six times, caught the kitten in six
positions for exposures each one six-
hundredth of a second in duration. The
pictures tell the story. Before the kitten
had fallen twelve inches it had made the
lightning twist of the body that brought
all four feet around into landing position.

{[Popular Mechanics Magazine does not
publish the name of the maker of, or deal-
er in, any device described in its pages, but
this information is kept on file and will be
furnished by our Bureau of Information
upon request, accompanied by stamped
envelope.

A7 ,-_-'3. "'. &
High-Speed Camera Records the Story of a Cat's Fall; the Kitten Was Dropped Upside Down, Tlut‘llﬂ}.
Feet Down before Falling Twelve Inches c.mi' Made a Perfect “Four-Point"” Landing
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tAJJUSTABLE TIRE SPREADER

IS WORKED BY HAND

Inspection and repair of automobile tire
casings is made easy by a hand-operated
tire spreader. The tire is placed on a two-

sted ”tahle and adjustable metal loops

?75’

are inserted in the
beads of the tire

wall. By pulling a
lever, the tire can
be spread from
nine to twelve
inches and locked
in place. The outfit
is offered with
either one or two
loops, the double
loop spreading the

: tire twelve to six-
' { Qﬁf@fh
Chad,
Vs
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W'H.AT medals did the Duke of Wel-

lington wear at the battle of Water-
loo? What kind of shoes did a Kentucky
farm boy wear in 1835 and what do
Siamese navy officers’ buttons look like?
What kind of blunderbuss did the Puri-
tans use, and how did pirates of a century
ago dress?

These are everyday questions in Hol-
lywood. No costume is too ancient, no
decoration or weapon too rare, for the
wizardry of the costume makers to repro-
duce it on short notice. The movies are
just now entering a new era of costume
pictures, More than ever the resources of
research people and designers will be
taxed to guarantee authentic reproduc-
tmns of dress uniforms, peasants’ ragged
i SR Y

LY
N

g v,
-

AR ane B R

ents gtma-, pistols, badges, decara*-
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COSTUMES

tiops of state, swords,
es and hats.

Often contemporary
uniforms are less known
in the eity of celluloid
than others worn a hun-
dred years ago. The Fol-
lies Bergere doorman, for

instance. A producer

Wern Cos-
ume company, on whose

racks hang enough gar-
ments to outfit a half-
million movie stars and
extras, for a duplicate of
that ornate uniform. No-
where in magazines or

17

Shoes, Shoes and More Shoes Line the Racks of Stu-
dia Wardrobe Departments and Costume Companies
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newspapers could be found his picture,
so a cable was sent to a Parisian artist.
Twelve days later a colored sketch,
showing both front and back, was deliv-
ered in-Hollywood, and three days after
that a counterpart of the doorman walked
before the cameras.

To a former German naval officer,
Lieutenant Commander C. F. Cook, once
attached to the famous raider, “Emden,”
falls the lot of guaranteeing the authen-
ticity of most costumes you see on the
screen, In his files are 75,000 pictures of

all sorts of people of all lands
since the invention of photogra-
phy four decades ago and numer-
ous sketches printed prior to 1850.
In his cabinets are 700 authentic
pieces of military, naval, diplo-
matic and lodge uniforms, togeth-
er with 2,000 authentic pieces of
equipment—buttons worn by
Turkish soldiers, Mexican gener-
als’ badges, Brazilian belt buttons,
cockades of Netherlands’ soldiers,
uniforms of the Spanish civil
guard, war decorations, from
which he can quickly reproduce
the uniform of a soldier, sailor,
guard or officer of any country,
One costumer alone can put
60,000 uniformed troops in the
field of make-believe on a week’s
notice, complete with pants, tu-
nics, hats and belts, Of these, 2,000
would bear arms, for rifles are
needed only in close-ups. Should
a director want the opposing
armies followed by hangers-on,
the same shelves can outfit 50,000
peasants of various nationalities.

Top, Spraying Helmets to Kill the Reflection; Below, Swords :
of All Nations Ready for the Movies The same collection of costumes,

B3
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gings, G-strings and mocecasins.
L Whatever an actor wears, what-
PYEl ever he may use, such as sword,
52 badge or gun, is part of his cos-
' tume. In the files of one Holly-
wood studio are 500 authentic
badges and decorations denoting
heroism or high honor accorded
their former owners in a hundred
nations. Of course, costumers do
- mnot permit originals to be carried
away from their files, but in a
half-day an expert workman will
reproduce any badge in existence,
even making it larger or smaller
to fit particular needs. Five hun-
dred assorted officers and diplo-
mats have been
costumed in only
two days
Working from a

{Continued to
page 116A)

gathered from the four
corners of the globe dur-
ing the quarter-century
history of the movies and
manufactured in Hollywood to meet pic-
ture needs of the past, will dress the as-
tounding total of 500,000 actors, actresses
and extras.

Every military change of uniform in the
history of the United States from the
buckskin shirt and flat felt hat of the Vir-
ginia infantry of 1774 to the open-neck
tunie of Uncle Sam's 1935 soldiers is rep-
resented among these half-million cos-
tumes. Not long ago a company called for
fifty each of these nineteen different types,
and a few days later 950 movie soldiers
stood at attention, representing in person
the history of America’s military uniforms. \

Movie Indians are known to the cos- L 5 “-
tumers by types, not tribes. Type-B In- :
djﬂﬂs, ft;:-r iﬂStﬂﬂEE, wear jﬂﬂl{ﬂts, ]Eggiﬂgﬁ, Top Photo (& Paramiount Producticns, Tne
moceasins, G-stri.ngs and headbands with Top, Making Ornaments ond Jewels for Costume

7 Picture; Center, Pirates Ready to Face Camera; Bot-
feathers, while Type-C wear only leg- tom, Military and Lodge Hats '
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Models of Big Things Work lee OrlginaIS

Growing Interest in Things
Mechanical Was Revealed
Recently at the Model En-
gineering Exhibition in Lon-
don; Top, SirToxiah-Starmp,;
Chairman of the Londan,
Midland and Scottish Rail-
way, Drives a Miniature
Locomotive with Five
Friends as Passengers: This
Engine Runs Like the Orig-
tnal from Which It Was

Copied

lanet XN

(c

Above, Two Schoolboys In-
spect Working Model of
Twelve-Inch Siege Gun at
Exhibition aof Models; This
Miniature Gun [z Complete
in Every Detail, a Marvel ia
This Type of Craftsman-
ship; Left, Fine Model of
Lancashire Loom Catches
Eye of This Boy; the Exhi-
bition Demonstrated the
Appeal That Madels Have
for the Aduli

s
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Rotary Saw Cuts Pii)e

Hole Through Wall

Drilling Pipe Hole with Rotary Saw; Observe Slots
for Escape of Sawdust in Cutting Heads Below

Designed especially for the job of cut-
ting pipe holes through walls and floors, a
rotary saw now being manufactured is so
rugged that it will cut through nails and
metal ceilings without being injured. Nar-
row slots in the saw provide an escape for
the sawdust, which otherwise would jam
the teeth of the cutting head and stall the

Agopl. Used either with a hand brace and
bit or an electric drill, saws ranging in
diameter from three-fourths inch to two
inches will bore pipe holes through three
thicknesses of flooring.

[ Q’QJIESEL AIR BOATS PLANNED
TO FLY ATLANTIC IN DAY

Long-range flying boats that can carry

a useful load of twenty-six tons from New

York to London in a day’s non-stop flight

are planned by Glenn L. Martin, airplane
y T8 . TR
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builder, who predicts daily schedules be-
tween the continents for the near future.
Although more expensive per ton-mile,
he' believes the non-stop trip over the
3,465-mile “great circle” route will be pre-
ferred, saving a business day over the
Bermuda-Azores route with its refueling
delays. The Martin plans call for a 180-
foot ship powered by four Diesel motors
developing 6,000 horsepower. The ship
would weigh 48,000 pounds empty and
100,000 pounds loaded, with top speed of
170 miles an hour, 18,000-foot ceiling and
range of 5,090 miles with a 10,000-pound
pay_load.

Bgtééjﬂaf Branded as Killer
of Wasps and Small Birds

Mild enough in appearance, the New
England buckeye butterfly is in reality a
bold fighter, as Harvard University ento-
mologists demo ed in photographing
one in deadly/combat with a wasp. The
buckeye's normal diet consists of milk-
weed blossoms and nectar. When on the
warpath it is capable of killing wasps and
other inseg

s and even small birds.

Fighting Member of the Butterfly Clan Mounted as
if in Act of Killing a Wasp

0daltimert
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Most of the luxuries of a mod-
ern home are provided in a $75,000
air yacht delivered recently to a
Texas oil operator. The ship,
named the “5_15:,’__1_-5«51_1_154?'_@ a twin-
motor Lockheed Electra painted
an opalescent green. Fittings in
the passenger compartment in-
clude four adjustable chairs, a
couch, an end table, ecard table,
lavatory, electric fans, buffet and
an electric refrigerator. The radio
equipment  includes two-way
voice communication from the
cabin as well as the cockpit, radio

e S

Interior and Exterior Views of Luxurious Air Liner

Which Contains Many of Comforts of Home

beam receiver and a telegraph key for

de communication in foreign countries.
The interior is finished in soundproofed

abric and leather. The ship has a top
speed of more than 200 miles an hour, re-
tractable landing gear, adjustable pitch
propellers and wing flaps for slow land-
ings. Several long trips are planned.

{[Fire-resistant and verminproof bed mat-
tresses are being produced by treating all
\cjg; ible materials in a chemical bath.

- -
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Luxurious Air Yacht Is a Home with Wings
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Liquid' for Waterproofing
Sprays or Brushes On

Colorless and prepared for interior or
exterior use, a waterproofing liquid that is ¥
acid resistant is on the market. It can be

applied to wood, brick, stucco, cement, ;!
concrete, stone or iron by spraying or I
brushing on. It is an excellent sizing for
plaster and can be used as an undercoat ~

for paint or as a protective coating over
paint. The liquid quickly penetrates any
porous substance. It will not crack or
crumble and is weather resistant, making

it as a rust preventive.
A Chclaadt G,
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ALSO CALLED
HOURGLASS OK
DEATH ESPIDER

FEMALXE

Its Bite May Kill

The Black Widow S 1der~
Public Enemy/

if his life is to be saved. One man,
sturdy and in excellent health,
was bitten just under his armpit.
At first there was only a small
red lump like a mosquito bite, but
the pain spread quickly thmugh-»
out his body and in fifteen min-
utes he fuffered convulsions, with
severe abdominal pain and rigid-
ity, nausea and blinding head-
ache. It was two hours before he
received medical aid and he was
then semi-conscious and in a state
of profound shock. He recovered
after two months in a hospital,
but carries a scar a half inch
deep as large as a silver dollar.
To stop spread of the poison, the
wound should be tied off within
five minutes after the bite; an “X"”
shaped incision should be made
through the center of the bite and
the poison sucked out. This treat-

DROF FOR DROP—=THE YEROM OF THE HLACK WIDDW I&

MORE DEADLY THAN THAT OF THE BATTLESNARKE! IT IS

FOUMND IN MANY PARTS OF THE UNITED STATES

ment would be useless twelve
minutes after the bite. Hot baths
and soaking in Epsom salts help

If a black widow spider bites you, don't
worry unless it was the female of the spe-
cies. Deadlier than the male, its bite is

- fatal to one in every twenty victims. The

male may sting, but it cannot kill. This is
probably the reason why entomologists
could not agree until recently that the
black widow carries a deadly weapon; but
it is now recognized that, drop for drop,
the venom of the female “Lactrodectus
mactans” is far deadlier than that of the
diamond-back rattlesnake. Three hun-
dred years ago Indians aleng the Pacific
coast poisoned their arrows with a’paste
made from the bodies of black widow spi-
ders, Such an arrow would kill a deer
within five minutes, even if the wound
was superficial. Fatalities from the bite of
this eight-legged killer have beemn report-
ed in seventeen states, five persons having
died in Texas last summer. The black
widow is easily recognized by its gleam-
ing, round black body, a half inch long,
with a characteristic scarlet hourglass
marking on the under side and usually
two red dots near the spinnerets, The male
is only half as large and sometimes lacks
the hourglass marking. The victim of a
SpldEI‘ bite must have lmmedjate attentmn
g -J | vs -“ﬂ }

relieve pain. Stimulants should
be avoided, since they speed the distribu-
tion of venom. The black widow may be
eradicated by sweeping and whitewashing
cobwehbed buildings and burning trash.

TH{ SS OF PAINT MEASURED
BY ELECTRIC GAUGE

Electric Gauge Which Measures Thickness of Coat
of Paint or Enamel Applied to Metal Surface

How thick is a coat of paint? An elec-
tric gauge has been developed by the
General Electric company to supply the

easures ness of por= -
celain enamel, paint or uther nonmagnetic
'kE glass, celluloid or mica,
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which have been applied
to or laid on flat sheets

“or plates of steel or iron.
It permits quick meas-
urement of the thickness

A
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Visibility Meter Tells Reader -
How Mucé; nght He Needs

-
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of the material not only
at the edges but in the
middle or any other place
where a flat surface a lit-
tle more than an inch in
diameter can be found.
Weighing only seven and
one-half pounds, the
gauge can be used wher-
er a 110-volt, sixty-
cycle power supply is
available. The instru-
ment consists of an indi-
cating unit in an alumi-
num cabinet and a one-
half pound gauge head
connected to the unit by
oable, When the face of
the gauge head is placed
in contact with the sur-
face of the material to be
measured, the thickness

‘/i‘t '
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can be read directly on a
dial. Operation of the
gauge is based upon the

“@ reluctance of a magnetic circuit passing
through a coil in the gauge head and
through the steel directly under the por-
tion of the material being tested

ENVELOPE THAT SE&LS I’I‘SEI'..I"I
REQUIRES NO MOISTURE

Self-sealing envelopes that are unaf-
@ fected by moisture and ecannot be steamed
open are on the

* market, There are

two adhesive flaps
which stick to

, each other but to
nothing else, After
the letter is in-
® serted, the lower
flap is turned up
d the upper one

(|
2

olded down, \,,,
bringing their SURFALES
ed surfaces

together. They stick instantly, A letter
ener can be inserted to slit the envelope
ithout

amaging the incl es.
A Convellafur— ﬂ-
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Finger Turns Wheel on “"Goggles" to Adjust Revoloing Filters While Eve
Focuses an Book; Dial on Wheel Telle Best Light for Reading

Measuring the amount of light you need ¢y
to read a book and determining the visr=_)
bility of highway signs and printing have
been reduced to an exact science by a vis-
ibility meter. Really two instruments in
one, it resembles somewhat a pair of gog-
gles with two eye-windows containing
colorless filters. Peering through the
“windows” at a book, you twirl a wheel at
the top of the instrument until the book
is barely discernible through the movable
filters. Then, reading from one scale on
the wheel, you can tell the number of foot-
candles best suited for your own eyes. By
using another scale you can determine the
relative visibility of various fonts of print-
ing type on different papers, or appraise
the attention-getting power of signs.

b

Q[Popular Mechanics Magazine does not
publish the name of the maker of, or deal-
er in, any device described in its pages, but
this information is kept on file and will be
furnished by our Bureau of Information
upon request, accompanied by stamped,
self-addressed envelope.
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O. V. Hanson, chief engineer :"'"'
of the National Broadcasting ‘-
Company. “Science can
trace the station doing the 2
jamming very quickly by
using a radio directional
finder. Bearings may be .
taken from two points and
the direction found by dis- ...
covering at which point of . .
the compass the loudest vol- »~
ume occurs. When this is &.
done at two different points =
and the lines’ of the bear-
ings projected, the outlaw or
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‘N?ITHCIUT knowing it, you

probably have encountered
the invisible “pirates” of the air
waves—those racketeers of space
who today constitute a threat to
national and international broad-
casting of news and information.
The buzzing sound which you
occasionally hear during an impor-
tant broadcast and which you be-
lieve is static may be intentional
interference. And the occasional
loud music which interferes may
be “jamming” caused by pirates of
the ether at work preventing you
from listening to the broadcast for
one reason or another.

“Jamming, or intentional inter-

: ] : Above, National Broadeasting Company Announcers af War - "
fEI‘EDCEﬂ with a broadcast ‘15 ‘E:', diffi- Maneuvers at Pine Camp, N. Y.; They Slipped by 268 Hypo- ::_
cult thing to contend with,” says  thetical Air Pirates; Below, Experimental Short-Wave Set -~
1 i Y
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interfering station will be found
where they cross. While secience
can trace the interfering station,
no mechanical means have been
discovered to prevent interfer-
ence. The best the engineer can
do is to slip his wave length a bit,
hoping his audience will again
tune in and pick up the broadcast.

“Jamming may be accidental or
deliberate, When accidental, it
may be due to poor equipment.
This is unusual in the United
States where radio technicians
have developed the latest in crys=
tal controls with the maximum of
variation. As for international
broadeasting, a number of nations
in a radio treaty agreed to stay on
certain wave lengths. Some nations did
not enter into or abide by this agreement.
This may account for some jamming. In
case of war, of course, a nation may not
abide by the agreement and interfere with
propaganda sent out by the enemy.

“The only way to hear a broadcast from

[}

\

Above, Main Control Desk at N.B.C. Headquarters in Radio
City; Below, Portable Short-Wave Transmitter

Abyssinia, for example, in case of war with
Italy, would be to agree secretly upon
several wave lengths, When the interfer-
ing station found the first and started to
jam, the broadeasting station would shift
to the second and so on, staging a radio
game of hide-and-seek.”

a1
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Abave, Broadcasting Address of French Ambassader at Joint Session
of Congress: Right, 550-Foot Tower of WABC at Wayne, N. J.

Pirates of the ether during the past few years have
utilized two methods of interference—a buzzer circuit
which drowns out a broadeast with a constant buzzing
drone, or music which accomplishes the same objective,
but they have lately added a third and more ingenious
method. By broadeasting the sounds of certain machines
which move at a high rate of speed, they can simulate
the noise of static. The “static” which drowns out an
important political speech to which you are listening
may be created by a pirate in the employ of the oppo-
sition who thus nullifies thousands of dollars worth of
radio time.

While radio engineers have not as yvet heen able to
cope entirely with the pirates in mechanically prevent-
ing jamming, they have been making headway through
the development of ultra-short wave transmission,
wherein the broadcast may be definitely directed like a
beam of light, Like a beam of light, however, the ultra-
short wave cannot be “bent” over the horizon and so it
is limited to short distances.

Marconi, inventor of the wireless, believes it may be
possible to “bend” ultra-short waves and if he succeeds
in accomplishing this, they can be used to broadecast in
a given direction over a considerable distance and thus
foil the pirates. In the meantime, experiments have heen

i Continued to page 120A)
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News Map Flashes at Source of T dfest

a
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As Nluminated News Bulletin Moves in Ticker-Tape Fashion across Space Where "Addis Ababa" Ap-
pears, the Map Lights at Point Where the Story Originated; Cloeks Show Time for Every Zone

When news bulletins are flashed on a
translucent screen above a large map in
New York’s industrial and travel exposi-
tion, a light indicates the city from whence
came the news. More en miles of

Police Car to F igél‘t Gangsters Is Protected by Steel Armor

Armored at vulnerable peoints and
equipped with gun ports, a sedan devel-
oped for combating gwgsﬁérs is bcinF
ULy rreu A,

Firing from Armored Plymouth; Note Tire Guards and Radiator Shield;
This Car Is Built Especially for Use of Police against Criminals

T U Walodeworo

- L‘

wire and 370 switches are used in operat-
ing the big map, which is eighteen feet
long and ten feet high. The exposition, ;
which opened recently, is held in Radio :

City at Rockefeller Center.

T il

used by police, The car has an all-steel
body and its-dash, cowl, headboard, toe-
board and both front-door panels are lined
with lightweight armor steel that will
stop hdllets from forty-five caliber sub-
machine guns. Windshield and side wings
are fitted with bullet-resisting glass, Ra=- Q
diator and tires are protected by ﬁ:‘
special guards. In gun fights, the
police may open both
front doors and use them [y
as bulletproof shields% A
while they fire at all the -
angles afforded by swing
ing the door. This gives
them more freedom of
movement than when fir-
ing only from the front
seat. There is also a
port in the windshield.

F D Cva
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Man-Made Hurricane Tésts Full-Size Planes
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’ To Make Flving Swift and Sale, W
a Vast Wind Tunnel in a Sub-
urly of Paris Tesis El.'n.-r_'r New
Plane nnder Terrific Blasts of
Air to Reveal Any Stresx; Tap,
Six Giant Fanz Seen From In-
terior of Tunnel; Center, Cell-
Like A:ir Vents at End of Tun-
nel, Seen from Outside ; Bottom,
Captive Airplane [z Ready lo

Try Its Wings

_
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G ant Battery of Fans Helps Make Flylng Safe
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This B:.l‘llry of Six Gigantic Fans Stirs Up a Tempest in the Tunnel Where France Tries Out the Sta-
b!fﬂ‘}', Speed and Sturdiness of [ts Planes Before Letting Them Take the Air; the Fans, Driven by
Powerful Electric Motars, T.hrnlr ,Stﬂm; Air Streams ngdnlt the Ship from Every Angle
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g KBﬁetter Safety%ﬁ'ffhgh%é\
Reduces Automobile Accidents

is Illuminated Safety-Island Guard Is Visible for Long Dis-
“~Jtancez; It Iz Equipped with Non-Glare Sodium Lamp

How to reduce the number of collisions

in C'anada. Trees whose fru
showed skin blemishes, brow
core areas or very small spars
leaves have been treated with th
acid after holes were drilled i
the trunks with brace and b
Trees thus treated bore a normal,
healthy crop the following ye
The poor and diseased apple
has been blamed on the drough
and a number of remedies w
tried with negative results unti
the common antiseptic was used.
Experiments now are under wa:
to find out why the boracic acid
has such a favorable effect on t

gple trees.

PAIN BRUSH WRAPFPERS
PRESERVE THEIR SHAPE

Made from a single piece of
heavy, oil and water proof paper,
a wrapper for paintbrushes makes
an attractive sales package and
also serves as a conditioner after
the brush has been used. The
brush can be cleaned and re-
wrapped, thus preserving its orig-
inal shape, or if it is to be used
again soon, the wrapper keeps it
from drying out. It is chemically
treated against moths, and
brushes can be preserved for
several months in the wrappers
without damage.

at street-car safety islands is a prﬂhlem

i
e
In
that Detroit is attempting to solve by im-
proving illumination of the concrete plat-
forms. In tests of various forms of light-
: ing, a sodium lamp which gives a brilliant
- vellow glow has been found effective. It
does not blind the automobile driver, but
% ‘

its light is visible for long distances, even
on foggy nights. During the four months
that two of the lamps have been in use,
the safety islands which they protect have
not been struck by an automobile, thus
resulting in a reduction in accidents.

_ SlCK APPLE TREES ARE REVIVED
D) WITH DOSE OF BORACIC ACID

=

3 Boracic acid has been used successfully

P T - TR 1

Paper Wrappers for Painthrushez Which Preserve

to tone up sick apple trees in experiments T heir angF Shape and Prevent Dr_wn‘ Ou g
| * ;
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Foresters Pack ght-Pound Radlo on Patrol

Top, Field Radia in Use and Close-Up of Set; Bot-
tom, Ranger Carrying Radio in Compact Case

Scarcely bigger than a ranger's hat, a
compact two-way radio set has been de-
veloped by ﬁl%lg:%w of
its patrols in the wooded wilderne® of
California, Oregon and Washington. Bat-
teries included, it weighs only eight
pounds and is carried by hand in a case
six by seven by ten inches. Rangers guide
each other by radio to forest fires, and re-
cently the short waves helped find a lost
deer hunter in the Angeles National For-
est. The broadcasting range is sixty miles,
but there must be no solid barrier be-
tween sending and receiving point., In
case of fire, radios are posted at strategic
spots along the fire line, with relay sets

\1 on mountains peaks to Establish contact Wt s Sk o e
_rm € between ol satons e I

rmi
Haying Is Speeéed Up by Automobile Carrying Buck RaLe’\\s\
Hay is carried to the stack or baler at

twenty miles per hour by a motorized
buck rake patented by a Kansas farmer.
The rake, which is twelve feet wide, is
bolted to the front of an automobile or
truck, replacing the bumpers. Six hun-
dred pounds of hay can be transported at
one load. Speed of the wehicle when
empty is about twenty-five miles per
hour, It will do the work of five teams.
Since a woman or boy can operate the
rake, it Jeaves the men on the farm free




Right, Stand with Adjustable Mirror
Enables Milady to See Bach and
Sides of Her Head When Seated at
Dressing Table or Vanity

;
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Above, Perforated Rubber Bag, Designed to Re-

place the Nets Used in Laundries to Prevent

Bundles of Clothes from Mixing; This Bag Will

Net Burst and Danger of Tearing Clothes While
Washing Is Reduced

Left, Pulling Cord on Floor Lamp Ad-
justs Light Level for Reading or Bridge;
Below, Battery Light Shoots Beam into
Oven When Door Operates Switch; It
Installs in Any Stock Oven
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Left, Bookends
with Pochkets for
Small Living Plants
or Artifeial Fruit
Clusters Add a
Decorative Touch
to the Home; Right,
Makeup Box with
Lights around Mir-

srpr ugs inte
Nea 13 Socket
4 49

Above, Spool Holder Also L
Has a Cutting Device That
Snips the Thread at Just »
the Right Place; Hole at S
One End Permits Henging <.
Holder on Wall T
i
d \:
!y
LY

Left, Grater Attachment for E‘ F
Meat Grinder Makes Prepa-
ration of Raw Foods Easier; L
Above, Midget Electric bt
g,
=

Stove Ix Handy for One-
Room Apartment
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g ’ {‘iﬂlﬂﬂf" OF SOUND EFFLZT

IS PRODUCED ON RECORD

ing from a horse's neigh to the
f a hurricane can be reproduced in
he radio broadcasting studio by merely
twirling a dial and pressing a button that
elects the desired sound effect from a
honograph record instantly. On wax
isks a “library” of sound has been re-
ed to furnish realistic effects for any
roadcast. The records are played on a
ual turntable electric phonograph with
agiwo mechanical pick-ups which, pre-set
y dials, engage the needle with the rec-
rd at the exact point to produce the
ound specified in the script. Between each
effect on the record is a blank channel,
ividing the disk into sections. Each sec-
ion is numbered; Section 1 may be a train
histle, Section 12 the bark of a dog, Sec-
ipn 37 a clock striking. To play Section
, the operator turns the dial to “37,”
« Which moves the selector arm over the
record to the proper position, then presses
a button which engages the needle until
pressure is released. With two turntables
the operator is able to make dial adjust-
me_i\ts in advance for the next sound.

1\

DRAFT CONTROL TO SAVE HEAT
ON GAS OR OIL PLANT

Designed to save
heat by reducing
losses through the
chimney, an auto-
matic draft con-
trol is available
for gas or oil-fired
boilers. It is in-
stalled on the pipe
and acts as a draft
controhand semi-

A dlies

%mﬂu

B ‘Eﬁb‘
"fs/ dampser— e. During th

period, the device remains
the heat rises, a spring bimetal element
relaxes pressure on the damper and checks
the flow of heat up the chimney. Another
result is that the boiler retains its heat
longer. As the heat goes down, the damp-
er closes gradually thus allowing more
draft for the next warm-up period.

ORIGIN OF MEASUREMENT UNITS
THE HUMAN BODY

The cubit.—The royal Egyptian cubit
was based upon the measurement of an
arm from the point of the elbow to the
end of the middle finger. The Egyptian
cubit averaged 20.62 inches. The Olympic
cubit averaged 18.24 inches. The Olym-
pic cubit was divided into two spans, or
six palms or twenty-four digits. At a later
date two-thirds of a cubit became one foot.

A palm.—The palm was the distance
across the hand at the base of the fingers.
The average was about three inches.

Digit.—The digit was originally the
breadth of the forefinger. This with the
Greeks became the thumb-nail breadths.
When it was received into Rome it became
the “uncia” or inch,

The foot.—This was the length of a foot
on an average man. Twelve “unciz"” made
one foot.

The rod.—Sixteen good men were lined
up as they came from church. Left toes
were placed against the heel of the left
foot of the man ahead. Sixteen of these
feet made one rod.

The inch.—To standardize the inch
King Edward II, in 1324 decreed that three
barley corns taken from the center of the
ear, placed end to end, should measure
one inch., This was not a satisfactory so-
lution as the size of the corns varied.

The yard—Henry I decreed that the
distance from the end of the nose to the
end of the thumb was one yard. This
seemed to be the natural way of measur-
ing cloth.

The fathom.—This was the length across
two arms outstretched. A yard was one-
half of a fathom.

It was not until the middle of the nine-
teenth century that standards of measure-

ment were established s modern
IWLDLU is possible.
Ll N .
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SHORT-WAVE
RECEIVER DE LUXE

PERHAPS the most interesting
part of this exceptionally fine
short-wave receiver is the tuning
dial. Although it is read exactly
like an ordinary dial, it has a total
scale length of approximately 12
feet, Fifty division lines are en-
graved on the dial shell as shown
in the center photo, and each
tenth division is numbered in the
usual way. However, the dial re-
volves ten times in covering the
tuning range. With each complete
revolution the numbers change
automatically, giving continuous
readings to 500. The numbers
turn with the division lines, and
change rapidly at the bottom of
the dial when they are out of the
operator’s line of sight.

Tested in Popular Mechanics
radio laboratory, and other loeca-
tions in the Chicago area where
receiving eonditions place a hand- r (i
icap on the performance of any [ Ly ’”W”s
short-wave receiver, this set T g e

1] '] lumui-

showed remarkable selectivity and sensi-
tivity. PForeign stations were received
with full loud-speaker volume without
the usual background noises and the busy

E '
{Continued to page-142A)
W‘/b’ g;u,‘ B
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C RYSTAL

o

ANYONE can build a selective erystal
receiver, for a few cents, that will
bring in local programs with surprisingly
good tone quality. The lowly erystal has
never been surpassed as a detector of ra-
dio signals as far as tone is concerned. Of
course, it is necessary to use a pair of
2,000-ohm headphones, but these can be
obtained from catalogue houses and ra-
dio parts dealers for as little as 98 cents.
A good fixed erystal of the type shown
in Fig. 1, and the photo at the right,
sells for 45 cents; the glass-inclosed ad-

53
— L=

120 TURMS OF NOL20

B.C.C.WIRE TAPPLD

justable variety, illustrated on the oppo-
site page, costs 22 cents. The remaining
parts used in the sets to be described can
be salvaged from old receivers or pur-
chased for a very small sum,

The simplified wiring diagram for the
most selective of these receivers appears
in Fig. 1 and the schematic circuit diagram
is given in Fig. 1-A. This simple receiver
is assembled on a board 6 in. wide and 10
in. long. The coil is wound on a fiber or

TR, ’ 1
* COMD. ™ .

-
ROTOR
5 POINT
SWITCH
@

ROLIMD
Fig. A

—— PHONES
002 Mip 7]
LED COMD | 4
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1IE0-TURN COIL

o A




ECEIVERS
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cardboard tube, 5% in. long and 3 in. in
diameter. A large mailing tube of the same
size can be used if fiber tubing is not
available. If cardboard tubing is used, it
should be given a coat of shellac and
thoroughly dried before the coil is wound.
The close-wound winding consists of 120
turns of No. 20 double-cotton covered cop-
per magnet wire. Anchor the starting and
finishing ends by passing the wire in and
out through two small holes drilled, or
punched, through the ends of the form.
About 6 or 8 in. of wire should be left at
each end. This coil
is tapped every 20
turns for 4 taps,
leaving 40 turns at
the right end; these
may be made by
counting the turns
and lifting the turn
to be tapped. A
short piece of match-
stick inserted under

- N T e N ww

the wire will hold it
up so that the cotton
insulation may be
scraped from the
wire at these points.
Short leads of the
same wire are sol-
dered to each tap for
the 5-point switch.

(Continued to
page 146A)
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e i:”:-Eliminator or (Battety Set on Farm Plant

F YOU live on a farm

equipped with a 32-volt
lighting plant, it is a simple mat-
ter to make your battery re-
ceiver all-electric. Anyone can
shift the connections necessary
to change from B-batteries to
one of the B-power units de-
signed to operate directly from
the 32-volt supply line.
These B-eliminators employ the
old reliable generator principle of
producing current, the same as used
by every automobile without excep-
tion. No rectifier tubes or vibrating
contacts are required. Combined in
one unit, this small quiet-running
motor generator may be placed out
of sight in a closet or on the floor near the
set as shown in Fig, 1.
; | . The regular 30-ma. type will operate
WisSie | any ordinary battery receiver of 5 or 6
' tubes with more B-power than is re-
quired. On sets having more than 6 tubes
it is advisable to use a unit having greater
capacity, depending on the mill drain of”
your receiver. Figs, 2, 3, 4 and 5 show
how to change the wires from standard
B-battery combinations to the B-elimina-
tor. Arrows indicate where each wire
from your set connects to the voltage-
terminal block on the unit.

o CONMNECT
VOLTAGE T TO TAP THAT
BLOCK :::EEE BEST RESULTS

BLACK, Pran oK ;
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Right, Adjustable Support from Music : ,
Stand Makes Good 5-Meter Antenna for it
Car; Wooden Tool Handle Is Drilled i
Lengthwise to Take Antenna and Iron- '_l_
Rod Bracket Bolted to Bumper; a Wood | '.! Iiivﬁ
or Fiber Plug Separates the Metal Rods
in the Handle; Below, Handy Miter Made
with Angle Iron

TIP SAWED |
OFF AND 4
PLUGRED LENGTH

| | ADJUSTED
| e BY

[ Ty THUMB-
| | SSCREW

/>.
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MUSIC

IRON-ROD § WOOD FLUG | . 5.4
BRACKET-=] 1NSU LATESS b o
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——"~—+1/' BRACKET |

BASE

. HANDLE
b .f. ‘Fa:-_ e
POWER, PACK e b’
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Above, Handles Aid in furr"y-
ing Heavy Power Pachks; Be-
low, Ordinary Condulet Fitting
Used ax Light-Source Box for
Operating Photocell Relay

“Above, Interference Filters for
Use between Intéifering ABpa-
ratus and Line, or Line and

‘:' Receiver; Unit at Right Inserts - J "'."-_-.,’
& “in Extension Leads, the Other ...’x; . ]

] .Ph.lg’t i ﬂufh.-.t
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Small Low-Priced Y;-In.”Elec-
tric_Dril; Radio Experi-
menters and Service Men, Does
Away with Tireseme Hand
Drilling in /Metal Receiver
Bases and Trunfmr"erjnﬂnck:
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the sensitive “birdie”
operated with receivers using either 2.5 or
6.3-volt tubes.

pmatic Dial

ruudca'iil Receiver Has Aut

ngn:?[zrmer Regulates Line Voltage

L The highest performance of electric ap-
P pliances can be maintained and their life
i ¥ greatly increased by keeping the voltage

? supply as near as
A possible to the

& normal rating
’5__‘,7:; specified. This is
; - particularly true
7’3"}- of radio receivers

operated in local-

ities where there
is wide line-volt-
age fluctuation.
The voltage-regu-
lating transformer
illustrated, is provided with a multi-ta;
primary switch and a sensitive voltmet
mounted for convenient reading.

€ b/

Steel Cabinet for Shop or Portable Use

:: This portable steel cabinet is arrange
- Favorite stations may be dialed on this to take the necessary tools and parts com>_
”", 7 German radio receiver in the same man- monly used by radio experimenters and
&7 & mer that you would dial phone calls on an  service men. A place for everything and
ordinary automatic telephone. The num- eyerything in its place saves time, moneyg—
ber combinations for a selected group ap- and patience. Three of the four center
pear on the front panel. When properly
' o ¢ dialed, the desired station is accurately
tuned and the program comes in with
good clarity and volume. It is claimed that
the tuning system differs widely from for-
mer methods where a number of fixed
condensers were cut in and out by means
of a multi-point switch.

r

Control Panel with Autematic Dial and Station List

g b ‘ qﬂz't Oscillator Aids in Tuning Portable Cabinet for Tools and Radie Parts

With this instrument attached to any

. = % w u "
short-wave or broadeast receiver of the arawers are divided into “pigeonholes,

superheterodyne and there is ample space on either side f
type, anyone can tubes and replacement parts. The two
listen to the many UPper shelves are of sufficient length t
continuous-wave accommodate a soldering iron, hand drill
code signals that and smaller tools.

would otherwise A e
be inaudible. «Blueprints covering radio construction
Helpful in learn- articles in past issues can be obtained for
ing code, it is also 25 cents each; when material lists are not
useful for tuning included in the articles, these are available
in weak slgnals by without charge on receipt of pnstage

ﬂ,c.a /u[r (f/) L Sz v }JnJ_,
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— By W. T. WARDE
PART I
SMART SMOKING STAND OF ALUMINUM

FOR making smoking stands, small tables, candlesticks,

lamps and many other items in modified modern de-
sign, the use of sheet and tube aluminum offers interesting
and practical possibilities, depending largely on the in- i
genuity of the maker. Aluminum can be had in many
shapes and sizes. The tubing is available in 15-in. diam-
eter, and the sizes increase by sixteenths and eighths of
an inch, up to 2 in. in diameter, and then by larger jumps
up to 6 in. in diameter. Each size will fit snugly inside the
next larger size, which is an advantage in many forms of
construction. The new resin plastics, obtainable in sheet,
tube and rod form, also lend themselves to the making of
modern furniture and fit in well with aluminum construc-
tion. In this smoking stand, the disk into which the ash
receiver fits could well be cut from sheet plastic, either
black or colored. Similarly, this material could be used

£ 16 TO BEND TUBING
: { HARDWCOD)

Homemade Jig
That Will Bend
the Tubing with-

out Kinking It
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|| NUM TuBiNG

B LENGTH
oF 316~
AL ALUMI-

DISK FITS
oM

Right, Pouring Sand into Plugged Tubing befare
Bending; Left, Filing Ends to Fit in Joining Slecve

in making up the base, although in the
original these members were cut from
wood and from hard-pressed board.

To make the smoking stand, you start
with the base, cutting it out of a piece of
white pine. If this is done on a scroll saw,
accurate disks can be cut with the aid of
the jig illustrated on the last page of the
article. The base is next routed or chis-
eled out to form a recess for holding a lead
weight of about 3 lbs. The other disks to
be used may also be cut at this time. One
is slightly larger than the recess in the
base and fits over it; another serves as
the holder for the ash receiver, and two
smaller ones are used on the ash receiver,
one as a flange around the open end, and
the other to form the bottom. On disks
from which the center is also cut out,
forming a ring, center the piece on the pin
of the cirele-cutting jig, then cut out the
inner circle, and, keeping this in place,
cut the outer circle last. A strip of paper,
the thickness of the saw blade, should be
inserted between the inner cutout and the
outer piece, before making the second cir-
cle. With the exception of the wood base,
all of these disks are cut from hard-
pressed board and are used only to serve
as a backing to stiffen aluminum disks of
exactly the same size to which they are
cemented with “liquid solder,” In case
sheet plastic is used, it is not covered with

Recess for Lead Weight
Chiseled or Routed Qut
of Base

HOLES FOR B
MACHINE SCREWS

AN




POPULAR

Tubing Must Be Cut Off Sguarely to Size; Right,
Cementing Aluminum to Wood with “Liquid Solder”

aluminum disks. The cutting of alumi=
num can also be done on the seroll saw, in
which case a metal-cutting blade is used.
Another method is to cut the disks out
after the aluminum has already been ce-
mented to the hard-pressed board. This
method will eliminate slight variation in
size and fit, which sometimes happens
when the disks are all cut separately. If
you have a lathe, you can mount the disks,
previously cut a trifle oversize with a saw,
on a faceplate, and then turn them down
to the finished diameter, which will assure
you of a very neat edge. In cut-
ting the flange on the ash receiv-
er,remember that the inner cutout
is to be used to form the bottom
of the container.

Next comes the bending
and cutting of the tubing.
This can be done by means
of a tube-bending fixture,
which is manufactured
especially for the purpose,
or a simple jig can be im-
provised to do the work.
Details and measure-
ments of such a jig
are given in one of
the drawings. After
it has been screwed
to the top of the
workbench, cut the

Maolten Lead Poured into
Sand Mold te Form Base

MECHANICS
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After Cutting and Bending the Parts, Asx-

sembly Is a Simple Matter; Below, Edging

for Basze [s Bent to Right Curvature and
Hommered over at Right Angles in Form

12-ft. length of tubing into four pieces,

two 26 in. long and two 46 in. long, and

plug each tube at one end with a 2-in.

length of l2-in. dowel. All plugs should
fit very tightly as they must serve to hold
wood screws, Each tube is then filled with
damp sand, to prevent it from “kinking”.
while being bent, and the open end is
plugged. In filling the tubes with sand,
ram it down snugly with a rod. The tube
is then placed in the bending jig, adjusting
it carefully so that the bend will occur at
the right place. The tube is bent around
the circular block so that straight ends
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f‘
LOCKING SCREW

Circle-Cutting Jig Fits on Seroll or Band-Saw

Table; the Pivot Pin Is Always in Line with the

Saw Blade and the Distance between Them [s
the Radius of the Circle

will be at right angles. It is necessary to
pull the long end a little past right angles
so it will be just right when it springs
back. The disadvantage of using a manu-
factured bending fixture is that marks are
often left on the work, which are very
difficult to remove. The sand method does
not leave such marks but it may involve
some waste due to spoilage, for, like many
other operations, you must get the “knack”
of bending the tubing at exactly the right
place. Considerable care must be exer-
cised to get all bends identical, especially
in the case of the two longer pieces.

The tubes should then be cut to the ex-
act lengths required. To do this, mark off
two parallel lines on the workbench 3%
in. apart and about 30 in. long. Lay one
of the longer tubes, with the outside edge
lined up with one line and the curved
ends extending toward the second line.
The ends are marked carefully where they
cross the second line, and are cut off at
these marks. The same method is fol-
lowed with the shorter pieces. Two 134-
in. lengths of 34-in. tubing are used to
join the ends of the longer pieces. If the
curvature of the bent ends prevents them
from butting together, use a file judicious-
ly until a good fit is obtained. Two small
holes are drilled and tapped through both
the sleeves and joining ends, for screws,
of which the heads are filed flush after
final assembly.

The rest of the work is simply a matter
of careful assembly according to the de-
tails furnished in the drawings. The base

MECHANICS

112 ft. length of 54" aluminum I.uhmg 16 gauge

16%in ™ - i o 16 *
1 6in. ™ " oL " 2 6 *
1 9in.square nf sh:et aluminum 2 *
2 6in. ™ iy 20 *
l " in. LL - i Rl 2" L1
2 3}{ in. di i Wi e z.“ i
1 36in. strip ~ * " 1 inch wide

4 1'% in. machine screws and nuts No. 8 duralumin
4 14 in. wood screws round head

4 34in flat head

3 54 in. steel wood screws flat head

1 piece white pine 34" x 814" x 814"

1 ¥ YL x B4 x 6147

1 " "onaT e 5lgT x 5147

1 * Hard-Pressed Board 14" x9"x9"

) i T X e
1 12 in. length 4" dowel

3 pounds pig lead

has an edging consisting of four strips of
aluminum. These are bent to the curva-
ture of the base in a special made jig, the
edge of the strips being hammered down
at right angles to overlap the top surface
of the base #1s in. Four edging strips are
used and small U-shaped pieces are
screwed over the ends to conceal them.
The edges of the hard-pressed board are
filled with shellac and then given a couple
coats of black enamel or aluminum bronze.
The exposed part of the base may be fin-
ished in black or some other color.

“Long Fingers” to Retrieve Articles
Lost under Gratings

Besides being useful for retrieving small
articles dropped in gratings and furnace
registers, this improvised tool is handy for
hanging or taking down light pictures,
charts, ete. Also, it can be used to re-
move small articles from high shelves,
The tool is made by screwing a spring
clothespin to a light stick, the jaws of the
clothespin being opened by pulling a wire,
which is tied to
the movable jaw
of the clothespin,
and is passed
through holes in
the stick as shown
in the illustration.
The holes should
be drilled suffi-
ciently large and at an angle so that the
wire will work freely.
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“Horse Sleigh” Gives Baby Thrlll of Driving

Reminiscent of the days of bobsleds and
cutters, this child’s sleigh is made entirely
of 1%-in. plywood with the exception of
the handle, runners and brace. It is a fine
scroll-saw job and, when painted in bright
colors, will have great appeal to the pros-
pective passenger. First lay out the design
on a piece of paper marked
off in 1-in. squares, and then
transfer it to a panel of ply-
wood. After the plywood

"

_t...,..? o i E-;‘\'-

LLLTLY |
SIDE CUT FROM SINGLE PIECE S

FF
=

This Red Sleigh, with Its
Team of Dapple-Gray
“Horses” and Jingling
Bells, Makes a Big Hit

OF 3"PLYWODOD, 19X 28”

CROSS SECTION OF

6% %ﬁ.{m BRACE\‘
i
ﬁ !
ATHER STRAP

with Any Youngster

put on the runners and follow with

HANDLE ARM,

i"i

SCREW, RIVETED OVER

HICKORY ARM HANDLE BAR
ED AND BENT.
- S MRS ARM SERVES AS
£ SQUARES (ime 1 CLEAT HERE
L bl-
GoLn—r L S T
= 1 T
e :-lu:n“ CLEATS,

parts have been sawed out, sand the edges
smooth and give them two or three coats
of shellac, allowing each coat to dry be-
fore applying the next. This is necessary
to keep moisture from entering and caus-

ing the wood layers to separate. Next,

the hardwood cleats, which support
the bottom seat, back and dashboard.
Use casein glue and brass screws at the
joints, The flat-iron brace between the
runners can be attached to the bottom
with small bolts. For the handle, use two
pieces of Y2 by 7a~-in. hickory steamed and
bent in a form to the curve required.
These handles serve as cleats for the back,
and thus reinforce the entire structure.
Note that the handle bar is held to the
arms by long screws, with leather straps
drawn tightly over the joint. A bracket
for three sleigh bells can be made and
screwed to the dash. Take care when us-
ing screws in plywood, especially in the
runners, to drill holes equal to two-thirds
the diameter of the screws so that the
laminations will not be forced apart. In
painting, the horses’ heads may be done
in a light color such as cream or white
with iron-gray dappling stippled on. Use
bright Chinese red for the body and black
for the struts. A panel design of a rabbit
or other familiar animal will greatly add
to the juvenile appeal.

@[ Disks of tire-patching rubber cemented
to the feet of your portable typewriter will
help keep it from “creeping” on a table.
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Noise of Punching Bag Is Absorbed
by Bicycle Wheel

_———
o FLANGE "1

w
CEILING S
EiL ¥

i 'P:I-'E' > e &

Suspended Ffrom the Ceiling with a Pipe Hanger, a
Bicycle Wheel Makes a Noise-Abgorbing Platform
for a Punching Bag

If you have a punching bag in your
basement and the noise disturbs people
above, suspend it from a bicycle wheel as
shown. The wheel will absorb vibration
and eliminate most of the noise. A floor
flange and a length of pipe, braced with
guy wires, serve as a hanger, which is at-
tached to the wheel with an eyebolt
through the hub. The eye of this bolt ex-
tends into the lower end of the hanger
where it is held with a small bolt inserted
horizontally through the pipe. Washers
are used on both sides of the hub, which
is pulled up tightly with a nut. A second
nut, having a ring soldered to it, serves as
a lock nut and a hanger for the bag—
William Heeley, Lancaster, Mass.

Putty on Window Anchored Firmly
by Scoring Sash

2 To provide a
: good anchorage
for putty when
glazing windows,
take a steel trac-
ing wheel and
score the sash as
shown. Score two
or three lines
along each side of

POPULAR MECHANICS

the sash. Then, when the putty is pressed
into place it will sink into the small de-
pressions made by the tracing wheel.—G.
E. Hendrickson, Argyle, Wis.

Holes “Drilled” in Hack-Saw Blade
with Eleetricity

When a hack-saw blade breaks near
the end, a new hole for clamping it in the
frame may be made quickly without an-
nealing or tedious drilling. Get a small
carbon rod, such
as from a flash-
light battery, and
point one end.
Then connect this
with a wire to one
post of a storage
battery. Clamp
the blade firmly
to the other post
and touch the
pointed carbon
where the hole in the blade is desired,
pressing firmly for a moment. The sharp
point will become so hot it will melt a
small hole in the metal, at the same time
drawing the temper for 2 in. or so around
the hole, thus annealing the blade so it

will not break out when clamped in the
frame.—Floyd Meek, Rockbridge, I11.

Wire Cut to Equal Lengths
with Adjustable Jig

This setup will
enable you to
combine speed
and accuracy in
cutting wires or
small metal rods
to specified
lengths. The work
is done with a
pair of side-cut-
ting pliers, the
lower jaw of
which is clamped in a vise. A piece of flat
iron is bent at right angles and held be-
tween the stationary vise jaw and the
pliers. A wood or metal block is then
clamped to the horizontal portion of the
iron strip at a distance from the pliers
equal to the desired length of the pieces
which are to be cut.

FLAT IRON
RIGHT AMGLES ——
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Three Pipe-Smoking Tips from Old Timers

Bent double and inserted into the shank
of a pipe bowl, ends first, as shown in Fig.
1, a short piece of pipe-stem cleaner will
catch moisture and filter the smoke. A
quick shake of the wrist will dislodge the
cleaner to insert a new one. To prevent
dust from getting into the stem, one smok-

er slips a pencil eraser of the kind shown
in Fig. 2, over the end. Another smoker
suggests the simple humidifier shown in
Fig. 3, to keep tobacco moist. It is a piece
of plaster of paris, which he keeps damp-
ened with water. One dampening keeps
a pouch of tobacco moist for several days.

Boiler Thermostat Switches On the Forced-Draft Blower

Of the many methods improvised to au-
tomatically control a forced-draft blower
on a boiler, this is one of the simplest. It
is merely a toggle switch, installed in the
line of the blower motor, and is operated
by the boiler thermostat, which previously
controlled the drafts. Thus, when pres-
sure in the boiler drops, the counter-
weighted arm opens the switch, starting
the blower motor. When the pressure is
again built up, the arm rises and closes the
switch. A stiff wire, guided by screw eyes
in the base on which the switch is mount-
ed, conneets it to the arm. A long loop on
the lower end of the wire allows the arm
to move through a predetermined range
before opening or closing the switch, A
little experimenting may be necessary to
determine the size of loop required.

iy O
E MOTOR ™
Fgl -

Toggle Switch Automatically Operated by Boiler
Thermostat Controls Forced-Draft Blower



Strings of Colored Lights under

.E.u|_'|;:':.'r f_fl_'hh_‘af Wreaths in Win-

dows, Haermonizing Effects aof the

Ground Level—All at Small Ex-

penge—Will Dress Up the Home
in Gaiety and Brilliance

There Are Many Possibilities for Realistic Outdoor Displays Such as This Typical Christmas Scene; the
Insert Shows Another Unusual Efect—a Stuffed Deer Head on a Fabricated Body, with Antlers Lighted
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“‘Merry Y
hristmas

And Here He Comes, Right through

the Sky, Sleighing along on a Carpet

of Snow—a Picturesque Cutout Light-
ed at Night by a Spotlight

HERE are many ways of

saying “Merry Christmas”
with lights. Strings of lamps
may be tacked under the eaves,
windows may be adorned with
electric candles, and small
Christmas trees may be placed
on either side of the front door,
setting off the door with an illuminated
star hung overhead. Spotlights directed
against the walls are placed in inconspic-
uous positions. Eleetrie light extension
wires may be brought through basement
windows or from porch outlets. In many
cases strings of Christmas lights may be
attractively entwined around the porch
pillars, run along the edges of prominent
chimneys, or they may be strung to ad-
vantage on evergreens.

To enhance the day as well as the night
appearance of exterior hangings, you can
wrap them with evergreen branches or
with artificial roping. Yellow, orange, blue
and green lamps produce the most pleas-
ing lighting on green wrapping, but red
lamps should be avoided as thev tend to
give the green material a brownish ap-
pearance, A Santa-Claus figure at the

“
o
L= Y

Many Lively Figures of Santa, Like the Two Shown
en This Page, Can Be Cut Out of Hard-Pressed
Board, Touched Up to Realism with Paint, Fastened
to a Suitable Framework, and Placed at a Dormer or
Chimney; in the Absence of a Spotlight, the Figure
Moy Be Vividly Outlined at Night by Strings of
Colored Lights on Correspondingly Painted Portions

115
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Banks of Electric Candles Placed ot the Win-
dows Give a Pleasing Change from the Usual
Wreaths ; Below, Doorway Silhouettes Brought
in Sharp Relief from the Background by
Means of Lights Concealed behind the Figures

Why Neglect the Car?

This Jingling Wreath,

Clipped to the Radiator

Cap, Takes the Place of
Sleigh Bells

A Row of "Blazing™ Trees and Strings of Lights
Running wp the Prominent Chimney, with Santa
Peeping Out, Give This Small Hoeme the Needed
Touch; Above, How Wires Are Wrapped with Ever-
green Sprigs or Artificial Foliage
chimney or dormer, makes a ecolorful pie-
ture. In setting up such figures, the
strength of reinforcing frame members
must be considered. Guy wires may be
needed to provide support from various
angles, and the figure should be fastened
to the chimney or dormer with wire, or by
other means. The figures can be painted
in the usual red, white and green. If a
spotlight is not available for night lighting,
you can outline the figures with strings of
lights of the same color as the part to
which they are applied.

For those who desire novelty presenta-
tions for the front yard or for a portion of
the house, decorative silhouettes are
pleasing, such as the one of the “Three
Wise Men.” This may be cut out of sheet
metal or hard-pressed board and mounted
neatly over the front doorway, if the latter
lends itself to such treatment. U-shaped
brackets are used to hold the cutout a few
inches from the wall, the details being
shown in one of the illustrations. Two or
three miniature lamp sockets are fastened
behind the figures so that the lights can-
not be seen from the front, but their illu-
mination on the background will show the
cutout in striking silhouette form. For
daytime attractiveness, you ecan have a
black silhouette against a white or other
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light-colored back-
ground, or the cutout
may be painted in real-
istic colors.

Window silhouettes
also make pleasing pic-
tures. Perhaps the sim-
plest method of making
one is to cover the in-
side of the window pane
with a sheet of tissue
paper. The cutout is
then pinned or glued te
it, after which a desk or
other lamp is arranged
behind the scene. A
more elaborate idea is a
“shadow box.” This calls
for a sheet-metal re-
flector, which may be a
length of common roof
gutter. One or more
lights are mounted on a
strip, which is attached
to the center of the re-
flector as shown. Ven-
tilating holes on the top
and bottom sides of the box may be nec-
essary. Next comes the picture, or, if you
wish, a lettered sign. The picture or let-
ters are cut out of opaque paper, prefer-
ably black, and are pasted to a sheet of
translucent paper, parchment, or Cello-
phane, which is large enough to overlap
the edges of the box, and is stuck to it
with strips of adhesive tape.

The family car shouldn't be
overlooked in the decorating pro-
gram Small
wreaths are built

Lighted with
Tiny Bulbs

CELLOPHANE OR
VELLUM WITH
CUT=-DUT PAPER
LETTERS

Christmas Dinner
Table, This Appropri-
ate Centerpiece, Lighted
Ingide, Gives a Ruddy
Glow; Even the Individ-
wal Nut Cups Are

Small “Mushroom™ Lamps to Stud the
Snow-Covered Lawn with Spots of
Color, Conceal the Lights under the
Top Cone or Cap: They Can Be Made
from Sheet Metal and Wire in @ Va-
riety of Designs

“Shadow Boxes" for Window Displays
of Sclhonetted Picture Effects or for
Lettering Can Be Made by Anyone in
a Few MHours'" Time
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This Imitation Christmas
Tree Is Made with Strings
of Lights Fastened fo a
Center Support Pole and
Staked to the Ground in
a Circle

by coiling spring wire so that
it will clamp on the radiator
neck. A large bell or three small
ones are then fastened to the top of
the framework. The wire circle is
wrapped with holly or other ever-
green foliage to give it the appear-
ance of a wreath,

The progressiveness of a mer-
chants’ association or civie group is
reflected in an attractively lighted
shopping district. A huge, lighted
Christmas tree placed in the village
square, where it can be viewed from
many sides, is a prominent display which
may be built for the cost of a wooden
framework and a number of cut ever-
greens, which are attached to the outside
of the framework, completely covering it.
The big, imitation tree looks real and of-
fers wonderful possibilities in effective
lighting. Trees of this kind have been
built 25 and 30 ft. high,

In trimming your inside Christmas tree,
try brushing the branches with a thin

MECHANICS

paste of flour and water, and then sprin-
kling them with artificial snow and icicles.
Or, for a frosted effect, whitewash the
branches with a spray gun. Doing the
same with silver and gold bronzing pow-
ders means a little more work, but also
surprising rich effects.| When the tree
branches and needles have been so pre-
pared, unique results can be obtained by
using lights and ornaments of similar col-
ors. With yellow lights, use gold orna-
ments and gold tinsel. With blue lights,
silver tinsel and ornaments blend well,
and with white lights, silver, white and
crystal ornaments show up to advantage.
Even the Christmas dinner table may be
dressed up with the aid of a few lights,
some crepe paper and
cotton. The Santa-Claus
centerpiece shown in one
of the drawings is not
difficult to make., The
chimney from which
Santa is emerging is a
square cardboard box
with sides cut away so

Even the Street Lamp Posts
Lend Themselves as Sup-
ports for Wreaths
only the corners and edges are left for
support. This framework is covered with
red paper having a brick-work design.
Cotton, sprinkled with snow, is put around
the base, and to throw a ruddy glow on
the table, a small lamp is placed inside the
chimney. If laid on a saucer, the lamp
will not scorch the tablecloth., The Santa
Claus is then arranged in the opening, and
his Cellophane bag can be filled with small
favors for guests. You can go a step fur-



ther by providing nut
cups and place cards,
which are appropriately
decorated and can even
be illuminated. To light
the nut cups, fashion a
tiny red bell of crepe pa-
per around each bulb of
a string. Cover the nut
cups with crinkled crepe
paper and put a wire
handle on each. The
lighted bells are then
fastened to the cup han-
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Huge
Lighted Tree

i the Tnu.in Squnrc
Is a Prominent Display
That Helps to Attract tie
Holiday Sheppers; It Con-
sists of @ Wood Frame
Completely Covered
with Small Ever-
greens

dles with bows of red
ribbon,

Wrapping of your
Christmas parcels usual-
ly involves tedious work
and effort to get them
*just so.,” With the vari-
ety of new Christmas
wrapping papers and
striking ribbons, the wide
selection of colored Cel-
lophane in sheet and rib-
bon form, this year's
wrapped parcels should e
year. A number of tastef

The Expression of Esteem and
Thoughtfulness Goes with
Gifts That Are Artfully
Wrapped and Tied

e

xcel those of last distinctive appearance. And, just hecause
ul touches in ty- wvou have gone to such extra time and

ing are shown here, which, when carefully trouble, your gifts will be more expressive
followed, will give your parcels a truly of esteem and thoughtfulness.
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Toy Balloons Used as Ornamental Balls

on Christmas Trees

Rubber Balloans Dipped in Paraffin and Sprinkled
with Salt Make Ornaments for Christmas Trees

Glistening balls for ornaments on Christ-
mas trees may be made by ccating toy
rubber balloons with melted paraffin and
salt. Inflate the balloons to a diameter of
not more than 4 in. and dip them, one at
a time, into the melted paraffin. Several
dippings may be necessary for each ball
to make the shell thick enough. As soon
as the wax has set, hold it under a stream
of cold water at the sink to harden it
thoroughly. The balloon may be deflated
and removed if necessary to use it for fur-
ther molds. If coarse salt is sprinkled over
the wax before it hardens on the balloon,
it will sparkle and glisten. When they are
attached to the tree keep them away from
the lamps as the heat will melt the paraffin,

Pigeons Kept from Roosting on Roof
with Strip of Screen Wire

If you are trou-

$TRIPS OF SCREEN L f bled by pigeons
TURNED UP, roosting on the

ridge of your
buildings, fray one
side of a strip of
screen wire and
tack it to the
ridge as shown.
This idea is also
good on farms
where fowls have
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a habit of roosting on barns and other out-
buildings. In this case 14 or l2-in. wire
mesh will be found to be more satisfactory
than the screen wire.

Thumbtacks Stored in Drawing Board
with Folded Cardboard

Instead of stick-
ing extra thumb-
tacks into the edge
of a drawing
board, where they
are difficult to re-
move, and are
often in the way
of the T square,
insert them into a
folded strip of
heavy cardboard.
Then glue the
ends of this strip
to halves of a split cork. The assembly
can now be slipped into a hole drilled in
the edge of the board.

CARDBOARD e 'i-,

CORK, =

Christmas Tree Stays Fresh and Green
in Water-Filled Holder

Supported by a holder in which you can
keep water, your Christmas tree will re-
main fresh much longer than usual. To

Floar Flange and Nipple an Wood Base Make Sturdy
Stand Which Holds Water to Keep Tree “Alive”

make such a holder, screw a floor flange
to a wood base, using a piece of inner tube
as a gasket between them to make a wa-
tertight joint. Then run a pipe nipple into
the flange and set the tree in it. As your
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trees may vary in size from year to year,
it is best to use a large flange and nipple.
Then you can insert wood wedges around
a tree that fits loosely in the holder to
keep it in an upright position.

Preventing Breakage of Wrench

Wrenches of the type shown will stand
considerable abuse if the adjustable jaw
is kept facing the direction a nut is to be
turned. When loosening or tightening a
nut, the greatest
strain is on the
jaw opposite the
direction in which
the wrench is
moved and for this
reason the sta-
tionary jaw should
always be placed
to take this strain.

Private Sleeping Couch for Your Dog
Keeps It Off the Chairs

Your dog likes to get up off the floor to
keep out of drafts when taking his nap,
and it will prefer this low couch to chairs
or other furniture. The couch can he

made any suitable size, the dimensions
given being suitable for a small dog. Glue
and brads are used in assembling.

top is covered with a piece of canvas.

The

ngl-rDm

222 %7 TAPERED L V

1O 1" SQUARE AT |
BOT TOM»——* .".'

Comfortable Couch Your Dog Will Like to Sleep on
to Keep OF Drafty Floors
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Developing Tank Housed under Table
Saves Space in Darkroom

F RUBBER FLOORING OM
WORH SURFACE

RUBBER GASKET
 }
possgram .

STRIP TO P!’t':'_'h'?.HT
LEARAGE OF LIGHT
THROUGH JOINT

e

DEVELOPING
TANK

——— e ———
} AL T

TS =

R ——— —_—————

=——r{

Photo-Developing Tank Kept under Table and
Reached through Lid in Table Top Saves Space

By housing your developing equipment
in a compartment under the worktable,
considerable space can be saved in a dark-
room. A section is cut from the table top
and is hinged to swing upward. Redwood
or cypress is exeellent material for build-
ing the box. Paint the interior with a
chemical-resistant preparation, such as
asphaltum paint. The color should be
black or dark green. If the edges of the
lid are sealed with soft-rubber gasket,
and the remainder of the box made light-
tight, the darkroom lights can be turned
on when the lid is down without fogging
film that has been placed in the developer.
It is a good idea to provide a latch for the
lid to reduce possibility of opening it ac-
cidentally.—Walter E. Burton, Akron, O.

{[Hookless fasteners on luggage and
clothing will work easily if the metal seg-
ments are rubbed with a piece of paraffin.



Radiator Valves Should Be Well Pached

to Prevent Escape of Steam or Hot Wa-

ter, Which Necessitates Adding “Raw"
Water ta Boiler

That

That

That

That

That

DO YOU KNOW

Different paints on radiators will

vary their heating capacity as =Y

much as 12 to 15 per cent

“Stale” water is better than fresh
water in your steam or hot-water i
heating plant
A gas water heater should have a |
separate chimney outlet above your :
furnace smokestack

Excessive clinker formation and
burned grates in a furnace can be
avoided

Tight-fitting storm sash on all win-
dows and doors may mean a fuel
saving of about 20 per cent

THINGS that count in cutting your

heating costs are not only those that
minimize actual losses of heat, but also
those that make a heating plant operate
more efficiently, and those that avoid ex-
PE‘]'ISiVE replacements.

Corrosion in Hot-Water Systems: Many
people change the water in hot-water
systems every year or oftener, thinking
that fresh water is better than “stale” wa-
ter. But they overlook the fact that all
water contains air and that air contains
oxygen, which is the chief cause of rust
in the inside of the boiler, piping and ra-
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diators. After water in the system has
given up its content of oxygen, further
corrosive action stops until fresh water is
added. Continuing to change water in the
system will cause more and more rust,
and will eventually necessitate the re-
newal of pipes. Therefore, the right pro-
cedure is to drain off only the sludge
particles of corrosion that accumulate at
the lower part of the system when the
plant is inoperative. Then, only a small
quantity of water need be added to re-
place that removed. If your hot-water
system has no leaks, and you do not allow
the water to boil over through the expan-
sion tank, the water can be used for many
seasons. However, when you are absent
during cold weather and the heating plant
is not in use, there is, of course, the risk
of freezing pipes and radiators, and for
this reason the entire system should be
drained completely.

Corrosion Faster in Steam Plants: Ow-
ing to higher temperatures, corrosion in a
steam-heating plant is faster than it is in
a hot-water system. Besides, the violent
churning of the steam has a tendency to
loosen the iron-oxide scale already
formed, and to expose a fresh iron surface




Heat Losses by Filtration Reduced by

Calking All Door and Windew Fraomes,

Both Inside and Out, and by Applyving
Good Weather Stripping

to further corrosion. Care
should be taken that valves do
not allow the escape of steam,
necessitating frequent addition
of water to the boiler.

“Hard” Water Another Fac-
tor: In most localities water
contains lime, and when the percentage of
lime is excessive, the water is “hard.”
The lime is deposited on the inside sur-
faces of the pipes, radiators and boiler. In
the process of time this causes a hard
coating and eventually results in pipes
that are “limed up.” Generally in a hot-
water system where such trouble is acute,
the water, restricted in flow, becomes
overheated, forming steam, which rup-
tures a pipe or coil. This warning of such
a bad condition is really fortunate, be-
cause piping coated with even a moderate
layer of scale should be renewed as it acts
as insulation, preventing the maximum
heat transfer through the pipe. To make
up for this, the fire is increased and an
excessive amount of fuel is burned. Ob-
viously, it is much cheaper to avoid lime
deposits by using the water as long as pos-
sible, because after being used for a short
time, the hardness is “boiled out” and the
water becomes “soft.”

Radiators and Radiator Covers: In or-
der to transfer heat from a radiator to the

Proper Care of the Heating System Would Have
Doubled the Life of These "Limed-Up"™ Pipes

Storm Sash Serve Their Purpase Better if
They Are Sealed in Place with Felt Strips,
and if the “Weep Holes'” Are Kept Closed

123



124

POPULAR

Transler of Ra-
diators Coated with
Linseed-0il Paint [s

12 to 15 Per Cent

Creater Than if Coat-
ed with Gold or

Aluminum

L

Some Radiator Covers That Retard Free Cir-

culation of Air May Couse a Fuel Waste of

20 to 30 Per Cent by “"Firing Up"™ to Main-
tain the Desired Room Temperatures

Radiator Not Shut OF in Cold Room May Cool Entire Healing Sys-
tem; Box of Insulating Board Prevents Heat Loss or Frozen Radi-
ator; Rug against Door Keeps Cold Air Out of Adjacent Rooms

air of a room to be heated, good circula-
tion of air is necessary. The comparatively
cool air near the floor is slowly attracted
toward a warm radiator because the air in
contact with its hot surface moves up-
ward. In rising, the heated air tends to
create a vacuum, but instead of forming a
vacuum, cool air near the floor is drawn
in to fill this space, is heated, rises, and so
the cycle continues. Any radiator cover
that retards the air movement, tends to
defeat the purpose of heating, When ra-
diator covers retard the air flow, the
tendency is to “fire up” in order to get the

MECHANICS
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desired room temperature, with the result
that fuel costs will rise. It has been esti-
mated that poorly designed radiator cov-
ers often cause a 30 per cent fuel waste.
Therefore, only covers that will allow free
movement of air should be used. A solid
shield behind a radiator against an out-
side wall will save fuel as it prevents un-
necessary dissipation of heat through the
wall, Also, radiator shields that direct the
air out into the room minimize the deposit
of dirt on curtains, drapes and walls, re-
ducing laundry and cleaning bills. Such a
shield should be spaced about 2 in. from
the top and back of the radiator.

!
I

I

Paint on Radiators: Only a
few years ago it was common
practice to paint all radiators
with bronze paint, especially
aluminum. Now the trend is to
use ordinary oil paint that
matches the walls and wood-
work., The change meant an
increase in heat transfer from
the radiator to the room air, of
12 to 15 per cent. The explana-
tion is that bronze paint really
acts like a mirror and reflects some of the
heat back into the radiator, in the same
way as the reflector of an electric heater.

Storm Sash and Calking: In the aver-
age home, much more heat is lost through
windows than through walls. For this
reason, the provision of tight-fitting storm
sash, preferably sealed at the edges with
felt strips, on all doors and windows,
means a great saving in vour heating hills.
According to actual measurements, it was
found that heat radiation losses through
windows and doors, can be reduced as
much as 20 per cent by using storm sash.
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The “weep holes” at the bottom
should be kept closed except oc-
casionally to clear up condensa-
tion of moisture on the outer
glass. Another source of heat loss
is filtration through walls, on ac-
count of their porosity, through
crevices around door and window
frames, through cracks between
foundation and walls, ete., There-
fore, before doing a decorating jobh, be
sure to have the workmen carefully calk
every crack at doors, windows and base-
board, using patching plaster. Oakum or
other calking material, stuffed in cracks
from the outside, is equally important.
Weather-stripped doors and windows will
also help to cut down losses due to filtra-
tion at these points,

Furnace “Overcoat” and Pipe Jackets:
If your basement is overheated, and you

It Is Rather Expensive o Forget =

Closing the Fireplace Draft oz a

GCreat Volume of Warm Air Can
Egcape Up an Open Chimney

have a steam or hot-water system, much
of the heat not needed in the basement
can be transferred upstairs, which results
in a fuel saving. To prevent such heat
losses in the basement first put an insu-
lating “overcoat” on the furnace, using
shredded asbestos and water, mixed to a
stiff paste. Apply to a thickness of about
2 in. and cover the coating with sheets of
muslin. Next, use asbestos “jackets” or
other insulating material on the outgoing
heating pipes, leaving the return pipes
bare. If there is still too much heat in the
basement, cover the return pipes also.
Fresh-Air Bedrooms: When bedrooms
are opened for the night to obtain fresh
air, turn off the heat in these rooms. Wa-
ter circulating through the radiator in a
cold room drops in temperature enough to

Tfemperature
Need Not Exceed s09
F.; More Than This Is
a Heat Waste, There-
fore,
diater Should Be Shut
OfF during Mild

Carage

the Garage Ra-

Weather

The Amount of Fresh Air Needed Is Often Over-
Estimated and Extreme Changes in Temperature
from Warm Living Rooms to Very Cold Bed-
rooms Are Often Detri-
mental to Health and
May Be Costly

-""--._\_\___-_\_\_
P _\-\_\-\_\-\_\_\-\_\_-H_\_
= - ""-\-._______‘_‘-'

Insufficient Air Space in
Choked Ashpit Often Results \\“_“

I
Clinker Formation and Poor 7 “ il |

in Burned Grates, Excessive
Fuel Combustion '

For a Slow-Burning Night Fire
S5¢e That the Fuel Bed Has a
“Bright" Spot Near the Front
and Adjust Dralt Accordingly
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The Gas Flee of 8 Water Heater Should Be Ron Direct
Iy to the Chimney About 12 In. Above the Furnace Stack

Insulate the Tank to Keep Waler Hot as Long as
Possible; Non-Corrosive Vent Pipe on Water Heater
Will Outlast Many Commeon Ones

cool the entire system perceptibly with a
resulting fuel waste. If a closed hot-water
radiator is likely to be frozen, cover it
with a close-fitting box made of substan-
tial insulating material, and then leave the
radiator turned on. Cold air from an open
bedroom will circulate into adjoining
warm rooms, through the space under the
doors. To prevent this close the opening
with a rug or folded blanket, It should
also be remembered that a change from
the all-day house temperature of 70° F. or
above, to an exceedingly low bedroom
temperature is not as beneficial as often
supposed. People are most comfortable
and their bodies function best within tem-
peratures ranging from 60 to 75° F. Suffi-
cient fresh air can be obtained by open-
ing the windows only a few inches. The
lowering of bedroom temperature to that
of outdoors, means that considerable heat
must be used the next morning to raise
the temperature again.
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There May Be Disastrous Results if Vent of Gas
Water Heater [s Connected to Furnace Stach

How Warm to Keep Your Garage: You
can also waste considerable heat by keep-
ing the garage warmer than necessary.
The main object in heating a garage is to
prevent oil and grease from getting thick
and sluggish, so that the car can be started
easily and will receive proper lubrication
at once. A garage need not be warmer
than 50° F. The number of days when
heat is required for garages is one-third
less than the number of days required for
heating homes,

And, Don’t Overlook the Fireplace! An-
other heat loss, which many people over-
look, is the fireplace. Chimney suection
will draw out a great volume of warm air
through the fireplace, when the damper is
left open. Therefore, always close the draft
control or damper when the fireplace is
not in use. If the damper is warped so that
it will not close tightly, have it repaired.
Even then, the small crevices will allow
the escape of warm air, but this can be
overcome by stuffing a pillow, filled with
shredded asbestos, in the opening, below
the closed damper. Newspapers stuffed in
the opening will help temporarily.

Hot-Water Heaters: A saving of fuel
cost may be effected by thoroughly cover-
ing the tank with an asbestos coating to
retain the heat in the water as long as pos-
sible, When the vent pipe of a gas water
heater must be replaced, use one of cop-
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per, monel metal, or other non-corrosive
metal. An ordinary sheet-metal pipe lasts
only a short time due to the action of sul-
phuric acid formed by the combination of
moisture with sulphur, present in some
gas. The vent pipe should enter the chim-
ney not less than 12 in. above the furnace
or boiler vent pipe. Many people run the
gas-heater vent pipe directly into the fur-
nace vent pipe, not realizing the possible
disastrous results of such an arrangement.
To illustrate the danger involved in a
faulty vent connection, suppose a fresh
supply of fuel had been shoveled in the
furnace and the draft conditions, owing to
the weather, happened to be bad. The
smoke and other products of combustion
from the furnace would be quite cool and
“lazy.” Some of these gases might travel
down the vent of the gas water heater,
and form an insulating blanket over the
gas flames. This would not only cause the
gas flame to burn inefficiently but might
even extinguish it. Later, when the fire
in the furnace would burn brightly, sparks
could ignite the raw gas in the vent pipe
and cause an explosion.

Choked Ashpits Are Costly: People
often wonder why their furnace grates
warp and must be renewed. The reason is
that an ashpit choked with ashes up to
the grates does not allow sufficient air
circulation to keep the grates, as well as
the layer of ashes below them, cool. As a
result, the grates burn and sometimes melt.

“Banking” the Fire: “Banking” the fire
or pushing down the thermostat at night
is a great habit as it supposedly saves fuel.
But after the house cools off perceptibly
during the night, it takes a long time to
bring it back to the desired temperature
the next morning, and to do this a good,
hot fire is needed. It is claimed that the
amount of fuel burned in this way is just
as much as would have been burned if the
fire had been kept going throughout the
night in order to maintain a uniform tem-
perature. The fire should be kept burning
moderately during the night. To do this,
first add the necessary fuel to last until
morning and then see that there is a
“bright or hot spot” in the fuel bed, pref-
erably in the front near the charging door.
Also see that the dampers are adjusted to
provide encugh draft for a continuous but
not a rapid-burning fire.
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Grain Sacks Filled with Funnel
Made from Pail

PAIL WITH BOTTOM

REMOVED~_

. == = ——

Pail with Bottom Removed Holds Mouth of Large
Sachk Rigidly When Filling It

Inserted into the mouth of a grain sack
that is being filled, a bottomless pail pro-
vides a good funnel. The pail is held in
the sack by a helper and makes a rigid
opening into which the material can be
scooped without any possibility of the
mouth of the sack sagging, which often
happens when the sack is held without a
rigid support. By rigging up a post to
hold the sack and pail, one man can fill it.

Roaches Are Kept Out of Bathroom
by Steel Wool around Pipes

Stuffed around
pipes where they
enter a wall or
floor, steel wool
effectively pre-
vents roaches and
other insects from
entering the home
through these
small openings.
Steel wool is bet-
ter for this pur-
pose than putty, which is often used, as it
is flexible and will not fall out. However,
if you wish to use putty around the pipes
for the sake of appearance, first fill the
openings with steel wool and then apply
the putty over this.
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Loose Papers Held on Desk Top
with Rubber Strip

Rubber Strip Streiched over Desk te Hold Papers
Takes No Room and Is Easier to Use Than Weights

Stretched across a desk and tacked to
the underside of the top, a narrow strip of
inner tube makes a good holder to keep
loose papers from blowing off. The strip
is just as effective as paperwe:ghts takes
up no room, and is easier to handle as the
papers can be inserted or removed easily
by simply lifting the rubber.—A. H. Way-
choff, Tempe, Ariz,

Suction-Cup Universal Joint Connects
Toy Drive Shafts

Rubber suction cups make cheap and
quickly detachable universal joints for
connecting drive shafts of toys to small
motors, or to each
other. They are
slipped over the
ends of the shafts
and are cemented
in place with
shellac or rubber
cement, Usually
the cups are
merely pressed
together to make
the coupling, but
if the load is fairly
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heavy, or if the connection is to be more
or less permanent, a little moisture ap-
plied on the contacting surfaces of the
rubber before pressing them together will
cause them to stick more tightly.

Rolled Roofing Is Measured Easily
When Laid on Roller Skates

When measur-
ing and cutting
lengths from a roll
of roofing, lay it
on a pair of in-
verted roller
skates screwed to
a board, floor or
table top, which
will make it easy
for you to turn the
roll. For cutting the roofing, use a pair of
tinners’ shears, which you will find much
more efficient than a knife—Ray J. Mar-
ran, Kansas City, Mo.

Scrolls on Ornamental Iron Work
Formed with Monkey Wrench

An old monkey wrench having the in-
ner sides of the jaws rounded on a grind-
ing wheel, makes a good tool for forming
scrolls on ernamental iron work. This tool
is not only easy to clamp to the work, but
its jaws are adjustable for making tight

By Rounding the Jows of a Monkey Wrench, You
Have a Teol for Ferming Ornamental Iren Work

and open scrolls, or for sharp, right-angle,
and wide bends. If wrenches of different
sizes are altered, you can handle almost
any kind of ornamental iron work.
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Printing Photos to Assure Uniform Borders

When @ Number of Photo Prints Are to Have White
Borders, Use This Pogitive Mothed of Getting the
Border Mask Located Centrally over the Prints

With this method of making photo bor-
ders, trimming is unnecessary as all of
them will be equal in width. A piece of
heavy paper the same size as the back of
the printing frame is applied to the latter
with a spot of glue at each corner. Lay
the border mask in position and hinge it
along one edge with adhesive tape. Trace
the inside of the border on the paper sur-
face. With this marking, and a sheet of

o

sensitized paper, it will be easy to locate
two art corners for holding the paper, us-
ing the kind that has a fully formed pock-
et on one side and a glued surface on the
other. In making prints, insert the sensi-
tized paper in the two art corners and lay
the negative on top. Then lower the bor-
der mask, adjust the negative, assemble the
frame and proceed to print in the usual
way.—Walter N. Purdy, Chicago.

Cookbook Kept Open by Holder on Wall or Cabinet Door

Instead of propping up a cookbook with
pans and taking a chance on soiling the
pages, use this holder and hang it on one
of your cabinet doors or on a wall above
your worktable., The holder is made of
sheet metal and two lengths of wire as
shown, the upper ends of the latter being
bent to hook over the top edge of a door.
If you want to hang the holder on a wall,
a narrow strip of sheet metal is soldered
between the wires near the upper ends,
and a hole is drilled in it to slip over a
nail. Small blocks of brass or hardwood,
which are drilled to slide over the wires,
have vertical pins at their outer ends to
slip down over the pages of the book and
hold it open while in use.—Frank Jablec-
nik, Berwyn, IlL

QA drop of mercury-nitrate solution
touched to imitation gold will leave a
white spot, but has no effeet on real gold.

|
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JIG MADE
FROM STEEL

Would you like to build a model railway, or, are
you already following this growing and fascinating
hobby? In either case you will find valuable infor-
mation in this series of articles. It includes refer-
ence data of lasting value, showing how you can
make many parts from stock material, without the
need of castings, how many jobs can be simplified
for those who do not have a complete set-up of
machine tools. Emphasis is laid on step-by-step
procedure, which can be applied to models of vari-
ous types and sizes. You will find numerous short-
cuts on jobs that are tedious and complicated, and
clever jigs to make construction and assembly easy.

Locomeotive Frames—Cylinder Blocks—
Truck Frames

OME of the finest museum-type models

have been built with hand tools. Of
course, machine tools greatly {facilitate
some steps of the work, and their use is
advisable in many instances, especially
where great accuracy is involved. But, if
you have not yet acquired a complete ma-
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chine set-up, there are numerous tricks of
construction and judicious use of stock
materials which will enable you to use
hand tools in producing work of excep-
tional merit, although the methods vary
from the usual orthodox procedure.

The problem is one of building up parts
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to blueprint dimen-
sions from stock ma-
terials, which one can
pick up most anywhere. First
of all, you need a set of blue-
prints covering the constructional details
of the type and size model you wish to
build. The size and amount of materials
needed can be determined as you go along.
It is not necessary to bother about figur-
ing scales, as practically all blueprints
show either 14 or }2-in. scale parts, the
former scale of % in. to 1 ft. being the
most popular. Simplicity of a locomotive
frame is evident from Fig. 1, which de-
tails a frame in %-in. scale. The dimen-
sions merely give you an idea of the size,
and with minor alterations you can adapt
this kind of frame to several types of mod-
el locomotives. A glance will show that
the whole thing consists of six pieces of
flat brass joined with four pins and small
machine screws. Rough sawing from the
solid stock and a bit of careful work with
a file, will easily bring the front and back
members to the required blueprint size.
The side pieces will require squaring up
to length. Then you drill and tap for the
machine screws that hold the two halves
together, join the two halves of each side
and clamp together with the drilling jig
on top. Drill the axle holes through both
sides. When you assemble ready for the
pins, coat all joining surfaces with a s-::r_l-
dering flux and draw the parts together
with small C-clamps. Then drill holes for
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the pins, drive these in and file the ends
flush. The job is finished by flowing sol-
der into the pinned joints.

A glance at Figs. 4 and 5 turns up a dif-
ferent proposition, in that the side mem-
bers are in one piece, slotted for separate
bearings. In assembling, the whole thing
is elamped to a wooden jig for soldering
in the cross members, The general dimen-
sions given are in the % -in. scale but the
frame design will admit all manner of
variation. If the type of model you are
building calls for eight drive wheels, four
on a side, it is necessary that each wheel
be sprung individually to the frame. This
is often rather tricky, but Fig. 2 shows a
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LAYOUT OF FRAME
SIDE PIECES

comparatively easy way
out of it. This type of
springing is used because
it is simple and serves the purpose
adequately. Actually, the axles of the
prototype are sprung to the frame
with an intricate arrangement of leaf
springs. Reproducing these in a l2-in.
scale model is a cranky job, and in Yi-in.
scale model almost impossible, from the
practical standpoint, As you will see, the
coil-spring bearing can be adjusted for
tension after the locomotive is assembled,
a decided advantage over all other types
of springing in a model.

Next comes the pilot. Again, the design
of this essential part will vary with the
type of model you are building. Figs. 2
and 6 cover most variations. The one
shown in Fig. 3 is built almost entirely of

sheet metal and designed to fit the frame
in Fig. 4. The pilot bumper or beam is
simply a form of sheet metal filled with
molten lead to give the necessary weight.
The rest is a job done with the soldering
iron and tin snips. In soldering up jobs
such as this, or any assembly of a number
of small parts, a tin box filled with dry
sand is handy, You can set the sandbox
over a low flame, bed the work in position
in the sand and solder the whaole
job with no trouble holding the
parts in place. For convenience
in handling, the pilot is not at-

CONSTRUCTION OF
PILOT, USING SOLID
BRASS



POPULAR MECHANICS 133

tached permanently to the frame until you
have the wheels and cylinder block made
and fitted.

Fig. 7T shows what you ecan do in mak-
ing up a cylinder block entirely of sheet
metal. The hardwood forming die shown
in Fig. 9 is the secret. When you make up
the die remember that No. 22-gauge soft
brass is the best weight metal to use in
forming the block and the trick in sawing
out the die is to select a saw blade that
will give, as near as possible, a width of
cut equal to the thickness of the metal.
Outside of this, Fig. 9 is self-explanatory.
Fig. 10 shows the outer sheets pressed
to form in the die. The ends of the block
are sawed to the rough form and one is
soldered in place. Then the die is re-
moved by collapsing the inner sections.
Soldering on the other end completes the
block ready for the heads and boiler sad-
dle. On the larger scale models, a friction
can lid will solve the cylinder-head prob-
lem nicely. The blueprints will usually
give the diameter of the cylinder head as
1'%2 in. when the model is %2-in. scale,
while the valve heads are generally 1 in.
in diameter. Can lids of these diameters,

soldered to the block,
turn out a clean, neat job.
However, if the can lids are not available,
there's still another way. Cut rings from
a length of brass tubing of the proper size,
solder to the heads and then over the ring
solder a disk of sheet brass. Round the

1‘.- op-GA : / joint with a file and you have it. Now, on
o Y/ the other hand, if you are building a

/ small-scale model, you can save the time

@ - of making up a die by simply sawing the

—_ block to the required contour from a solid
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and filed to the radius of the boiler. Ex-
haust pipes are made of brass tubing.
Thus all that remains is to fit the block to
the frame, keeping in mind the position
and dimensions your blueprint ealls for.
Before worrying about the
wheels you must have lead and
trailer truck frames. Fig. 11 shows
the start of a leading frame—an-
other sheet-metal job. Details on
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piece of brass as in Fig. 8. Judicious use
of a file and emery cloth will dispose of
the saw marks on the block. Round disks
cut from brass rod, flattened with a file,
then pinned and soldered to the block,
serve as cylinder and valve heads. The
boiler saddle is a separate piece of sheet
metal soldered to the block, care being
taken to see that both the saddle and the
upper ends of the exhaust pipes are cut

trailing frames are shown in Fig.
12, one of them being a four-wheel
frame cut from solid stock. Either
design can be made up in 14 or
la-in. scale, according to the
blueprints. On either frame you
simulate the flanges in the origi-
nal casting by soldering a length
of wire to the edges as shown, On
the sheet-metal frame the axles
turn in bushings cut from brass tubing.
The axle-box housing can be filed from a
piece of solid stock to fit either the two or
four-wheeled frame. In the latter, the
bearings are simply holes drilled through
the side pieces. Lead-truck frames shown
in Figs. 14 and 15 are of the four-wheel
type most commonly used. That in Fig. 14
consists of three pieces cut from the solid
stock and soldered as in Fig. 13. A feature
of this frame is the split axle bearings,
which permit easy removal of the wheels.
The lower frame is simply a short length
of channel drilled for the axles, slotted for
a kingbolt and weighted with a piece cut
from solid stock, Washers between wheels
and frame give necessary clearance.

{To be continued)
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Poisoned Rats Die Outside Building

Here is a poison that causes rodents to
develop a ravenous thirst so that they go
outside in search of water and usually die
immediately after drinking it. The poison
consists of barium carbonate, 1 part, mixed
with bait, 4 parts. Fresh meat, cereal or
cooked eggs are good baits, which should
be mixed with enough water to make a
mash. Of course, the poison should al-
ways be placed where it is accessible to
the rats only.

Skate Runners Shielded from Nicks
with Rubber-Hose Guards

Slit along one
side and slipped
over a skate as
shown, a piece of
garden hose will
protect the blade
against nicking. It
takes but a mo-
ment to remove
the guard, which, if made of lightweight
hose, can be folded and carried in the

pocket when not in use.

PILCE OF
GARDEN
HOSE

Take-Apart Doll Amuses Children
for Hours at a Time

Little tots will have lots of fun with this
doll, as it can be taken apart and put to-
gether by them. Painted in bright colors,
the doll consists of three “body” pieces
drilled to fit over a dowel “backbone,”
which is mounted on a round base.

Four-Piece Doll Is a Real "Puzzler” to Children, Who Take It

Apart and Try to Assemble It

MECHANICS
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Gax Torch Used for Burning Exterior of Cabin to
Antigue It and Preserve the Wood

Exterior Walls of Cabin Burned
to Get Weathered Effect

By slightly burning the exterior surface
of a cabin with a gas torch, and then
brushing it with a steel brush, you not
only give it a weathered effect that would
take nature many years to duplicate, but
also preserve the wood. This process gives
the wood a rich, brown color and makes
the grain stand out. Shades from a deep
brown to a light tan can be produced by
varying the amount of brushing. When-
ever possible, the lumber should be
burned before it is applied to the
structure. A blowtorch will do
for small surfaces, but a torch us-
ing a tank of rock gas or ordinary
illuminating gas can be used to
greater advantage on large sur-
faces. An effect of great age can
be given to a shingled roof by
burning the edges of the shingles
while they are still bundled, after
which they are applied.—Strat-
ford Enright, Hollywood, Calif.

@[ A good preservative for camera
bellows consists of a mixture of
carnauba wax, 1 part, dissolved in
warm turpentine, 10 parts.
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Dummy Cabinet Conceals Laundry Tub
When Not in Use

——
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Lavndry Tubs Do Not Mar the Appearance of a
Basement Room When Hidden with This Cabinet

When a laundry tub is located in neat
surroundings, such as inside a kitchen or
a basement recreation room, a dummy
cabinet, which straddles the tub and ef-
fectively hides it, will improve the ap-
pearance of the room. The frame is braced
with angle brackets. The three sides of
the cabinet are made of hard-pressed
board and the top is 34-in. wood.

Edges of Squared Boards Sanded
without Rounding Them

Made to take one quarter of a sheet of
standard-size sandpaper, this block

Thiz Block for Edge Sanding I's Made to Take a
Quarter Sheet of Standard-Size Sandpaper

POPULAR MECHANICS

smooths the edges of squared work with-
out any tendency to round them and can
also be used as a regular sanding block on
wide surfaces. It is made by screwing a
thin piece of stock, such as hard-pressed
board, at right angles to a wood block
about 7 in. wide. The thin stock is slot-
ted flush with the underside of the block
to take the paper, which is wrapped
around the latter for sanding narrow
work. When sanding large surfaces, the
paper is held as shown in the circular de-
tail—H. Foster Griswold, Long Island
City, N. Y,

Rain Spots on Felt Hat Bleached
with Peroxide Spray

The trick in cleaning a white felt hat
lies in removing rain spots, which are not
affected by naphtha. First, brush the hat
thoroughly with
the naphtha, and
then hang it on a
line, changing its
position every 10
min. or so to dry
it evenly. If any
rain spots show
after this treat- ek A =3
ment, they can be
bleached by light-
ly spraying them with peroxide of hydro-
gen. Two or three sprayings are usually
sufficient. Allow the hat to dry between
each application—~Walter Meinke, Santa
Ana, Calif.

SPRAYING WITH
FEROXIDE

Passing It On to Others

Although the solution of many miner ev-
eryday problems around the home, in the
workshop, concerning the car, or pertaining
to your daily work, may seem rather insig-
nificant to you, there are perhaps thousands
of others who have the same problems. If
your solution was unusual, but simple and
practical, why not pass it along to others -to
help them? These pages are a “clearing
house™ for such ideas and if you have any
new ones that are exceptionally sutstanding,
don't hesitate to tell us about them. We are
always looking for such short cuts that will
save time, work and money. And, of course,
we will send a check in payment for anything
that we use.

Write to Shop Notes Editor

POPULAR MECHANICS MAGAZINE
200 E. Ontario St.

Chicago
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Small enough to be placed on
a chair-side table, this cambi-
nation lamp and hook holder
can be used in any setting, al-
though it fits especially well
with Early American furnish-
ings. Hard maple is, of course,
the wood used in pieces of this
period. The base has a neatly
molded edge and sets on three
turned legs which give the unit
substantial support. The legs,
and also the fve turned spin-
dles that form part of the
hookrest, are glued in holes
drilled in the base., The spin-
dles are identical except for a
variation in length to fit the
curved top piece. The lamp-
‘cord runs through the turned
piecce on which the lamp and
shade are mounted.

%, BB
- L™ . '..-ﬂ""'l'l
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On jobs where holes must be drilled at
an angle to two center lines of the work, z
the drill-press table iz adjusted accord- i
ingly and a block is arranged under one ‘r'l;
edge of the work as shown in Fig. 1. Fig. S
2 shows how holes are drilled lengthwise A
through turned work. On turnings that 3
must At snugly against an inclined sur- -
face and must stand vertically, the lower
end is cut off at an angle, after marking

the periphery as shown in Fig. 3. Fig. 4 i
shows how the parts of the combination 4
lamp and beok holder fit together. |
b g
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‘2‘ 2R (e ARt
openings cut in the front edge t¢ 7
receive the bottles, the edge be

ing turned upward slightly td
keep them from slipping out.

bottle is inserted or removed b

" “Metallic” Plant Is Made from Waste
of Machine Shop

Plastic, Resemble Growing Plants

Set in modeling clay or any plastic
“earth” in a miniature flowerpot, spiral
shavings turned from steel, brass and
other metals can be pleasingly grouped to

esemble a growing plant, as shown in the
circular detail. Age furthers this resem-

lance, as exposure to air will tone down
the luster of the metal. Shavings, turned
from different metals and in a variety of
sizes, can be had for the asking from al-
most any machine shop.

Milk Kept Out of Animals’ Reach
with Metal Holder

X
- Screwed to the
' wall near a door,
3 .. ._‘ j
. -

where it can be
reached by the
milkman, this
holder will keep
milk bottles away
from cats and
dogs. It is made
of sheet metal, and

has one or more

O
"

XL e -
o Metal Shavings of Various Sizes Arranged in Pot Filled with under

tipping up the bottom. 'y \

Black Light Produced with Filteff
and Photoflood Lamp !\

An inexpensive source of ultra
violet rays for fluorescent experi
ments can be made from a coffed .
can, photoflood lamp and an ufdY<)

aviolet filter.]) A strip of felf -
should surtourfd the window if N
e end of thd can to preven
leakage of yisible light and tgR
avoid breakigg the filter when iffn.
is fastened irf place with metal orf§ 1
- wood strips. | A few common subzb, 1)

stances whith fluoresce are faby, "\
| rics dyed with some coal-tar dyes
such as flliorescein, solutions of
quinine oy aspirin, the skin, teeth§ ~g\
d naily, most lubricating oils, §§
many pajnts used for indoor sur- R

faces, apd some varieties of pa- .
per. A good paint that is invisible
srdinary light, but which
fluores¢es strongly under ultray])
violet rays is thade by dissolving a little | « -
anthracene in fxvlol. This preparation is\\ =
especially suitgble for treating large sur- Y
faces for stage effects. If visible light "%

=y Ll
-

W s k)
{

( COFFEE CAN
YEMTILATION HOLES f
i

1 hole in a eardboard sereen mount-

aﬁd_m the Wilgahlf i -
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Attractive “Ferry” Saves Steps in the Kitchen

Covered with duralumin or monel met-
al, and fitted with rubber-tired casters,
this kitchen “ferry” serves as a wheeled
worktable on which to transport food in
preparation, together with all necessary

NAILED !
£D0F OF METALTOP BENT |
TABLE . Tk TO RIGHT ANGLE ON

TTED LiM
d__p,‘__, DOTTED 3

| | DURALUMIN CR MON
| § METAL OVER £” pLyw

A
| E
Il./ DOWELS FOR

} HOIMENT
COMTAIMERS _—
e

UTENSILS

\Q{! “ & FrywooD

ANGLE
BRACKETS

1" IRON PIPE

9-

1 (8'2

FLAT |RON

.

TOP BRACKET WELDED
AND GROUND SMOOTH

AUBBER-TIRED,
BALL-BEARIMG
CASTER

Top and Two Shelves Are of Plywood Supported by Flat-Iron Brach-

Tw, ets, Both Shelves Being Drilled at the Corners to Take the Pipe Legs.
| - Openings Seroll-Sawed Near One End of the First Shelf Take Condi-
% ment Containers, While the Other End Carries a Cleat Fitted with

Pegs for Small Utensils

equipment, from cupboard to sink or
stove, and eventually to the dining table.
If duralumin or monel metal is not avail-
able, galvanized sheet iron or lincleum

can be used. In the latter case, a molding,
mitered at the corners, will give the job

a neater appearance. The circular detail
shows how the casters are mounted in the
legs by plugging the ends of the latter
with hardwood, which is pinned in place.
The plugs are then drilled wvertically to
take the casters.

Extra Uses for Soap in the Home

Soap has many uses besides cleaning.
Inscluble in gasoline and kerosene, it is
ideal for sealing threaded connections of
oil stoves, gasoline and oil lamps, automo-
biles and thelike. It also lubricates squeaky
hinges on car doors. If windows are dif-
ficult to raise or if drawers are hard to
open, rub a little soap on the slides. When
working with oils or paints, scap applied

liberally under the fingernails and around
the cuticle, will prevent staining of these
parts. One-quarter of a bar of laundry
soap, melted and stirred into a solution of
water, 1 gal, and kerosene, 1 pt., results
in an emulsion which is one of the best
insecticides for pouliry houses and dog
kennels. Soap added to water used for
removing wallpaper prevents rapid evap-
oration, and the paper may be removed in

half t'he time usually required.
|



. 140 POPULAR

Spring in Gate Closer Lasts Longer
When Pulled in Straight Line

Hoaoks and Latches Are Not Needed When This
Automatic Closer Is Used

MECHANICS

Instead of fastening a gate spring so that
it bends around the post and is soon
stretched out of shape, why not apply this
improved method, which stretches the
spring in a straight line? The idea is only
applicable to gates that open on one side.
The spring is attached to the gate post and
to one end of an iron rod, which slides
through a bracket. The hole in the brack-
et should be oversize to allow for the
slight pivoting action of the rod. The oth-
er end of the rod is pivoted to the gate by
means of a second bracket as shown.

Water Line Shut Off with “Dry Ice”

Dry Ice packed around a damaged water
pipe will freeze the water and stop the
flow so that repairs can be made. This is
helpful where there is no convenient
method of shutting off the pressure.

Christmas Gifts that are Distinctive

THREE SIMPLE FOOTSTOOLS—&85:

Tops
padded and upholstered. Bandsawed legs of

attractive design—25¢.

OAK-LEAF MAGAZINE BASKET—848: 16 in.
high. Intricate cak-leaf design. Full-size pat-
tern for scroll-sawing—25c.

Any six of these blueprints will be sent postpaid upon receipt of $1.00. For an addi-
tional 12c¢ we will include a copy of our 80 pp. booklet, “"What ta Make,"” which com-
pletely deseribes Popular Mechanies plans, besides giving valuable infermation on
where te obtain hard-to-get materials, hew to read blueprints, saw filing, etc.

POPULAR MECHANICS MAGAZINE, Dept. B.P.F., 200 E. Ontario St., Chicago
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“f made it,” always conveys a touch of per-
sonal value which makes any gift a prized pos-
session. Our blueprint service includes plans of
numerous altractive items. Here are a few pop-
wlar projects for your immediate selection.

BIG 5-RO0OM DOLL HOUSE—S07 and 508:
Just the thing for youngsters. 41 in. long,
1814 in. wide, 24% in. high. Two prints—G50c.

SMOKING STAND—521: 26 in. high; top is
121, in. square. Has four turned legs. Ashes
fall inte concealed pan at bottom—25c.

PRISCILLA SEWING CABINET—&617: Early
American design. 26% in. high, 12 in. wide
and 14 in. long. VYery useful—25c.

IMITATION WOOD INLAY LAMPS—773:
Wood is pre-glued and turned on lathe. Fin-
ished job looks like real inlay—28Sc.

ATTRACTIVE CORNER SHELVES—583:
Scroll-sawed from plywood. Fine for knick-
knacks—25c.

HANGING SHELVES—584: Practical shelves
for clocks, books and plates. Big value for 25c.

INLAID CHESS AND BACKGAMMON BOARD
—505: Backgammon on one side, chess or

checkers on other—25c.

28-IN. MODEL RACING YACHT—#884: Planked
hull. _Automatic contrels. A model any boy
will be proud to ewn—25c.
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ot BELT SANDE

By LOWELL R. BROWNE

EVERY home workshop owner often

finds use for a small belt sander for
work that eannot be handled conveniently
on a rotary disk or drum type of sander.
Besides saving considerable time over
hand sanding, which makes the invest-
ment to build this belt sander a negligible
one, it is a constant source of
pleasure to have your shop
equipped to do almost any kind of
work efficiently. Simplicity of
construction enables anyone to
make this sander, which is only
about 12 in. wide, 21 in. long, and
6 in. high, although the dimen-
sions may be altered if desired to
suit individual needs. It is clamped

NOIES;

%
R‘%z

.|'{ Let ,—-’

Clamped \ r’5 9

[ o fop of your \
work ﬁenc‘hyamf
storeal on shelf’

when notin

to the top of a workbench by

OIL HOLE—~,

—— SECTION THROUGH 4
-LODSE CYLINDER

means of bolts, or long serews, BRASS = i

which slip through holes in the |®#*NeRL} ¥ _,I;[- : fug:u:su:;s:m SCREW
bench top and are driven into the I R-E-E__ ——

sides of the sander or through the &JE;;EE-’ “ l_

center cross member. When not 1 'l.%-

in use, the sander can be removed
and stored on a shelf,

The frame is first. For a sub-
stantial job it is best to use maple
or other close-grained hardwood.
One end of each side member is
slotted to take the shaft of the
loose cylinder, two screws hold-
ing the shaft in position and per-
mitting adjustment of belt ten-
sion. These screws fit in holes
which are drilled lengthwise to
break into the slots, Washers
placed on the shaft between the
cylinders and the side pieces will

SIDE

£ SHAFT, 13 LONS

14" MATERIAL

CYLINDER,

23'x9

L I'\'
4 ]

3
J» "y
?* SCREWS-

PIECES.

prevent unnecessary friction at ' '
02elh- Iummedy THemias 3
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,I'these points. The eylinders are of hard-
wood. Before turning them down, care-
fully drill them lengthwise in the center
to fit the shafts; the driving cylinder fits

« “snugly on the shaft, while the other cyl-

_'f inder is a loose fit. The shaft of the driv=-

", ing cylinder is drilled and tapped for a
o« screw with which the shaft is keyed to

. the eylinder. This serew should be coun-

", tersunk deep enough in the wood to per-

« mit the eylinder to be turned down with-

" “out any risk of the tool striking the screw.
*“" Then the shaft is chucked in a lathe and
the cylinder is carefully turned down to

. a uniform diameter throughout its entire

‘. length. The diameter must also be such
L., that when the cylinder is mounted in the
_~ frame its upper surface will be in line
- -with the top of the frame, If desired, the
. ~cylinders can be turned first and the bear-
ing holes in the frames drilled later. The
bearing holes of the drive shaft must be
bushed, preferably with bronze bushings,
although the writer has used brass tub-
ing which can be renewed when neces-
cary. Oil holes, breaking through the
bushings, are drilled as shown. When
turning the loose cylinder, which is simi-
larly done by chucking the shaft in the
lathe in order to get the cylinder concen-
tric with the shaft, some means of keying
the two together securely must be em-
ployved. The shaft of the driving cylinder

- B S -, SR

e

b
e "

4 N

L]

The Sanding Belt Can Be Replaced

Eaxily by Slipping OF One of the

Side Members of the Frame, Held
with Four Serews

must be longer than that of the loose cyl-
inder, to permit attachment of a V-pulley.
Also, the holes drilled in the sides of the
sander to take the shaft must be in cor-
responding positions, otherwise the abra-
sive belt will not run true.

Soft Crayons Pointed in Screen Cone

Rolled into the shape shown and tacked
to a wall, a strip of sereen wire provides a
sharpener for quickly pointing soft cray-
ons. The idea is especially handy in ship-
ping rooms and on
loading platforms
where several of
the sharpeners
can be tacked up
at convenient lo-
cations. Also, the
sharpener is use-
ful in the home or
in a schoolroom
where it can be
tacked to a wall
near the black-
board with a small
box underneath to
receive the waste scraped from the crayon.

{[Celluloid handles from toothbrushes
make good stirring rods and pestles for
mixing and crushing chemicals.
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For embossed cards, letterheads, enve-
lopes, photo mountings, prints, etc., where
it is desirable to make a change in the
words occasionally, you will find this con-
verted bottle capper just the thing. A
small piece of channel iron of sufficient
width and depth to hold linotype slugs,
bearing the type characters, is perma-
nently attached to the plunger. A hole in

MECHANICS

Hand Embosser Has Interchangeable Type

143

Head of the Capper Is Inverted and Clamped to the
Standord While Inserting the Type

the side of the type holder is drilled and
tapped for a screw, which is driven against
the slugs to keep them in place. The lever
and plunger unit are then adjusted slight-
ly above the bed or table and a sheet of
blotting paper or other resilient material
is placed under the cards to be embossed.
If desired, you can ink the type also by
pressing it against a rubber-stamp pad.

Paint Sprayer on Wheelbarrow Uses Tire for Air Tank

Resembling a wheelbarrow in appear-
ance, this paint-spraying outfit uses an
auto tire as an air tank. The tire is fitted
with an extra stem and valve, for connec-
tion to the compressor, while the regular
stem, with the valve removed, has a shut-
off cock for attachment of the spray-gun
hose. The compressor is of the type for
light work around the home. To move the
outfit from one loeation to another, dis-
connect the hose from the tire.

[ Wet photographic negatives will dry
quickly in a draft of warm air if they are
first soaked for 30 seconds in a solution
consisting of denatured alcohol, 9 oz., and
formaldehyde, 1 oz.
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Vermin in Poultry House Exterminated
with Exhaust Gas

S

ST HoE
“, HOSE ATTACHED
ol TO AUTOMOBILE _
by EXHAUST PIPE

Lice, Mites and Other Parasites Killed by Filling
Poultry House with Carbon-Monoxide Gas

Directed into a poultry house through a
pipe or hose, carbon-monoxide gas from
the exhaust of an auto or tractor will kill
lice and mites as well as spiders, bugs,
flies, etc. Remove all poultry from the
house and then seal the doors, windows
and cracks as tightly as possible to retain
the gas. Then set the carburetor to produce
a rich fuel mixture and let the motor run
for several minutes. The gas will im-
pregnate all parts of the building and kill
every living thing inside. As carbon
monoxide is very poisonous when inhaled,
open all doors and windows and leave
them open wide for at least a half hour
or so to thoroughly air out the building
before entering it.

Rubber Sleeve Protects Broom

- Janitors of
schools, theaters,
and other build-
ings where there
are seats to sweep
around, will find
that a piece of old inner tube stretched
over the upper end of the broom will pro-
tect the straws against bolts and other
projections on the seats. The rubber should
be wide enough to cover the sewed por-

TuBE
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tion of the broom and extend up over the
top where the edges are sewed or ce-
mented together around the handle—C.,
R. Crane, Barnsdall, Okla.

Fountain Pen Aids in Lettering
Cards or Show Windows

As a rest for the hand, when filling in
lettering on show cards or window signs,
one artist uses a fountain pen which he
grasps between
the second and
third fingers of
the brush hand
as shown. The
smooth end of the
pen allows the
hand to glide eas-
ily as the work
progresses. The
same method can
be used by drafts-
men when letter-
ing drawings that might be soiled easily.

FOUNTAIN
PEN

Hooks Hold Supply Boxes on Bins
When Invoeicing Stock

Invoicing the contents of stock bins was
a slow, tedious job in a wholesale hard-
ware store until the foreman had a pair
of steel hooks attached to one side of each
supply box. The hooks fit over the re-
taining board of each bin so that the box
can be supported in the most convenient
position for receiving the pieces as they
are invoiced.

Invoicing Contents of Stock Rin Is Dene Quickly by
Hooking Supply Boxes on Sides of Bin
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HAILS DRIVEN THROUGH
AT HIGHEST POINTS.

THE RIGHT WAY

Laying Corrugated Roofing to Avoid Leaks

P
S-EDGES DOWN
EDGES UP

THE WRONG WAY

Do you know the way corrugated metal
roofing is applied determines just how ef-
fective it will be during all kinds of
weather? Sheets laid in the customary
edge-down, overlapping style often de-
velop hard-to-find leaks, especially dur-
ing a driving rain. To lay the material
properly, place the first sheet with the
edges down, and fasten it with lead-head
nails. The second sheet underlaps the
first and its edges should extend up. The
third is laid with edges down, while the
fourth is like the second and so on. The
pieces should overlap the distance shown.
Never drive nails in valleys, nor into the
edge of a sheet that is to be overlapped,

W

as the nail heads will then prevent a tight
fit. The overlapping edges are nailed down
tightly, the nails being spaced about 1 ft.
apart. They should be driven into the first
ridge and slightly at an angle toward the
exposed edge. This tends to draw the
edge tightly against the piece underneath
and thus prevent water from entering.
Also, avoid driving the nails too deeply as
this causes cupping.

Stock Food Mixed in Barrel with Old Lawnmower Blades

Welded to the end of a shaft, the blade
assembly of an old lawnmower makes a
good mixer for mashes and stock foods.
The shaft may be an iron rod with a erank
formed on one end, or it can be assembled
from pipe and fittings. A U-shaped as-
sembly of flat iron, bolted to the lid of the
mixing barrel, carries the shaft, which is
held in place with collars and set screws,

Static Electricity in Mimeograph Paper
Is Removed by Grounding Machine

If static electricity causes paper to stick
to the printing cylinder of a mimeograph
machine, ground it to a near-by radia-
ator or water pipe. This is done by sol-
dering the bared ends of an insulated
wire to the pipe and machine, first scrap-
ing any paint or corrosion from the places
of attachment to get a good electrical
contact. If this does not eliminate the
trouble entirely, suspend a strand of tin-
sel from the frame of the machine so that
the end brushes each sheet as it is printed.

Suspended Vertically from the Lid of a Mash Barrel,
the Mixer Is Turned with a Crank Made of Pipe
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LEATHER,

PORCELAIN

AND GLASSWARE .

Leather, Plastics and Other Close-Grained Materials, Are Washed in Aleohol, Coated with Lacguer,
Then Dusted with Graphife or Copper Powder, After Which Electroplating Is a Simple Process

{LECTROPLATING of wood, plaster

casts, leather, porecelain, pottery, tex-
tiles, plastic materials and other non-
conductors is a simple matter when the
methods explained in this article are used.
Flowers, insects, leaves and the like can
also be metalized. Objects of the latter
type, when plated with gold, silver or an-
other suitable metal, are easily fashioned
into novelties and pieces of jewelry of rare
natural design.

Preparing Objects for Electroplating:
Materials that are porous and therefore
would absorb electroplating solution, must
be sealed before their surfaces will con-
duct electricity, which is necessary for
electroplating. For open-grained or po-

.::IUE"“'*"::: GRAPHITE
,: 2 o ON F\'l':-T':I'FF!.i_EDH-:E[]

CBJECT TO PROVIDE A
{ COMDUCTIMG SURFACE

DIPPED IN

PARAFFIN
-

rous materials, the cleaned object is first
treated with melted paraffin, heated to
250° F., preferably by complete immer-
sion, until all trace of bubhles from the
pores has ceased. Large objects, which
cannot be completely immersed, are paint-
ed with the melted paraffin and if possible
the object should be heated to 250° F. In
either case excess paraffin should be re-
moved after sealing has been completed.
Sometimes this can be done by playing a
blowtorch flame lightly over the object,
starting at the top and gradually working
down. The flame must be kept moving.
While the object is still hot, surplus par-
affin is wiped off with a piece of lintless
cloth. This is particularly important when
the work contains fine lines which
might be obliterated by a film of paraf-
fin,. When the blowtorch method is not
advisable, excess paraffin must be
scraped off very carefully.

Graphiting the Waxed Surface: The
surface is next brushed with graphite
of the variety used by electrotypers.
After covering the surface the surplus

1 Y SMALL BLOWTORCH
\, NS PLASTER FLAME PLAYED
-S> A OBIECT

MELTED
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WOOD PLASTED

LEAVES  FLOWERS, FRUITS, WOOD
QBJECTS, STATUARY, ETC.

Leaves, Flowers,

graphite is wiped off, the work is either
immersed for a few seconds in, or brushed
with, a well-stirred solution made by add-
ing the same grade of graphite, 2 lbs., to
water, 1 gal., and the work is washed in
running water to remove the excess
graphite. The graphite-solution treatment
greatly aids plating and has been found to
give far better results than the dry-dust-
ing method alone.

A good grade of fine, copper bronze
powder may be used in place of the
graphite. It should be shaken up with
lacquer thinner and allowed to settle and
dry, after pouring off the solvent in order
to remove the grease, which invariably
coats each particle of the metal pow-
der. If this is overlooked, bronze pow-
ders will not give results as good as
graphite. With clean bronze powder,
plating will be speeded greatly because
metal powder is a far better conductor
of electricity than graphite. If either
the graphite solution or a bronze solu-
tion is kept on hand for use as needed,

Insects and Similar Delicate Articles, Are

First Dipped in Diluted Silver Lacguer, Then in Silver-Nitrate

Solution, Followed by Exposure to Hydrogen-Sulphide Gas, to
Produce Canducting Surface for Electroplating

FACESS PARAFFIN A
I."-IPE'D OFF WITH CLOTH L )

"T 20 7

A COPPER WIRES TO HOLD
OBJECT IN PLATING BATH

"L.-'

water must be added to replace that which
is lost by evaporation. After a few weeks
of use, the solutions should be allowed to
settle, and the water poured off and re-
placed with fresh water in order to re-
move impurities which will collect during
the dipping process.

Plating with Copper: Regardless of the
final metal which is to be plated onto the
job, it must first be copperplated. Any
other metal may then be plated over the

.I‘al F-A"f

T0 GET SOLUTIONS OF THE <%=
CORRECT CONCENTRATION
THE CHEMICALS
MUST BE WEIGHED
ACCURATELY
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COPPER SULPHATE, ;(
27 Or, DISSOLVED ~ [
IN WATER, 1GAL, |

CONTAINER

SULPRURIC ACID, 63 OZ,ADDED
SLOWLY TQ A, WHILE STIRRING

GLASS

WIRES T0
HOLD WORK ~,

ACID-PROOF L1
ELECTROPLATING TANK y
(GLASS OR CROCK) ~_ =" -~

After Covering an Article with Graphite or Copper
Bronze Powder, It Is Immersed in the Copperplating
Bath, Connected as Shown in the Above Diagram

copper. It is very important to avoid
touching the work with the bare hands, or
getting it even slightly dirty or oily, be-
fore or during the process of plating. The
job is wired up, that is, connected to pieces
of clean copper wire for the dual purpose
of suspending the job in the plating tank
and to conduct electricity to the prepared
surface. If possible, a small piece of brass,
to which a long wire is soldered, is elamped
to the work so that it makes good electri-
cal contact. The brass piece may be ad-
justed from place to place during the
plating operation so the plate will form
all over the work. A better method is to
suspend the work in a sling of fine copper

Cepperplating Solution Is Made by Mixing Copper
Sulphate in Water and Then Adding Sulphuric Acid

wires, in which it ean be shifted about
easily to eliminate marks that would be
left if the wires were kept in the same lo-
cation. Three copper rods are laid across
a glass plating tank. The center rod, con-
nected to the negative terminal of the
battery, is used to suspend the work in
the solution. Large sheets of copper are
suspended from the outside rods. For cop-
perplating, the solution is made by dis-
solving copper sulphate, 27 oz., in water,
1 gal. To this is added eautiously, while
stirring, concentrated sulphuric acid, 6%
oz. All connections are made before the
work is suspended in the solution. If the
work is suspended in the solution while
the current is off, the results may be un-
satisfactory. The rheostat is adjusted so
that the voltmeter reads 5 volts. This ad-
justment is maintained for about 5 min.,,
after which the rheostat is again adjusted
until the meter reads about 112 volts.

The work should be inspected from time
to time. Too high a voltage will cause the
plate to be dark in color, while too low a
voltage will not only slow down the work
but make the plate erystalline rather than
smooth. The ideal voltage to use is the
highest value which will give a bright,
reddish plate. When lifting the work from
the tank, do not turn the current off, The
copper plate will not appear all over the
job at the same time, but will start at one
or more spots and spread until eventually
the entire surface is plated. Changing the
position of the work in the sling will speed
coverage. From 30 to 90 min. will be re-
quired for the plate to cover the entire
surface if graphite is used as the conduct-
ing material. If copper bronze powder is
used, the time will be reduced to some-
where between 10 and 30 minutes.

Jobs which are particularly difficult to
plate may be speeded by giving them the
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QUIDIZED WITH
LIVER. OF SULPHUR

COPPERPLATED SURFACE 15
[ LIGHTLY SCRATCH-BRUSHED

so-called oxidizing treatment be-
fore immersing them in the plating
bath. In this process the graphited
surface is wetted with a dilute cop-
perplating solution made by adding
an equal volume of water to a small
portion of the copperplating solu-
tion above described., Fine, clean,
grease-free iron filings are then
sprinkled over the wet surface and
gently brushed until the entire
surface is completely covered with
red copper plate.

Oxidized Copper Finish: After
plating with copper, the work
should be lightly touched with a
soft-wire seratch brush. This must
be done cautiously as the plate is
thin. If an oxidized-copper finish is want-
ed, the work is next lightly buffed with a
cloth buff and rouge. It should then be
cleaned in a hot lye solution, rinsed, and
brushed with a hot solution of liver of
sulphur and distilled water, until the de-
sired tone of brown has been developed.
The work is finally washed, dried, and
lightly scratch-brushed to bring out high
lights, and given a final coat of clear metal
lacquer to preserve the finish.

Silver-Plating: If silver or any other
metal is to be plated over the copper, the
work is thoroughly washed after removal
from the copperplating solution and left
suspended under clean water until the
other plating solution is ready for use. If
the copper plate is left exposed to the air
it will become slightly corroded and this
will make it difficult to plate with another
metal. The silver-cyanide plating solution
described here is particularly effective for
this kind of work, Three solutions are re-
quired. The first or blue-dip solution is
made by dissolving sodium cyanide, 6 oz,
and bichloride of mercury, 2 oz., in water,
1 gal. The work is transferred to this so-
lution for a second to coat the surface with

:h, N _'-\,_,':u‘.rl‘.f"_ fl
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YELLOW GOLD
) —;_ YoLTS

GAEEN GOLD
1 VaOLTS
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Q. =~ = HEATING THE
~ " GOLD-PLATING
T SOLUTION

STORAGE
BATTERY

Above, While Gold-Plating, the Solutions Are Kept

at Uniform Temperatures inm a Water Bath; Below,

After Work to Be Silver-Plated [s "Blue-Dipped,"”
It Is Placed in This Silver “Strike"” Solution

mercury and then it is immediately sus-
pended in the second or so-called “strike”
solution made by dissolving sodium cy-
anide, 8 oz. (96 to 989 pure), silver cya-
nide, % oz., and caustic soda, ¥4 oz, in
water, 1 gal.

This solution as well as others contain-
ing cyanides are extremely poisonous and
must be handled with great care. They
should be used in a well ventilated room
and near an open window. Under no con-
ditions must acid or copper-sulphate plat-
ing solution be spilled into eyanide solu-
tions, as this would cause their decompo-
sition and the generation of deadly poi-
sonous hydrocyanic-acid fumes. When
working with eyanide solutions, wear rub-
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VOLTMETER

IS USED TO
REMOVE
GREASE
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_#~ OBJECT
_#~ 70 BE PLATED
SHOULD BE WET
WITH SILVER-NITRATE [\( &=
SOLUTION :

ACIDULATED
WATER -

Leather Articles Are Washed in Alcohol before Pro-
ceeding; Below, Insects and Delicate Objects Being
Exposed to Hydrogen Sulphide before Electroplating

ber gloves to protect yourself against en-
trance of the poison through cuts or skin
abrasions. These solutions are used daily
without mishap, and if the rules given
here are followed, they are perfectly safe.
The strike solution is used in a clean plat-
ing tank and connected as shown in one
of the drawings. Sheets of steel are sus-
pended from the positive rods. The job is
wired to the center or negative rod and
immersed in the solution with the current
on without a rheostat. In a few seconds a
silver coating will completely cover it. It
is then removed and immediately trans-
ferred to the silver-plating solution made
by dissolving sodium cyanide (96-98%
pure), 4% oz., silver cyanide, 3 oz, and
ammonium chloride, % oz., in water, 1 gal.
If a bright plate is wanted, carbon bisul-
phide, 1 oz. (inflammable), may be added

EUSPEN DED
IN SOLUTION
F RG M T'HI5

RHED STAT

I'|huu|| T

Ll ||||I|J|r'||m|I

HUNG ON THESE
BARS ‘

Arrangement for Gold and Silver-Plating ; of Course,
the Plating Solutions, Anodes and Voltage Require-
ments Are Different

to the solution. The rheostat should be
adjusted carefully until the voltmeter
reads about 1 volt.

Gold-Plating: Yellow gold plate is pro-
duced over copper with a solution made by
dissolving sodium cyanide (96-989; pure),
1 oz., potassium gold cyanide, %2 oz., and
caustic potash, & oz., in water, 1 gal, Gold
foil is used for anodes and the rheostat is
adjusted until the voltmeter reads 2%
volts. This solution will work best if kept
heated to a temperature of 150° F. Green
gold plate is produced with a solution
made by dissolving sodium eyvanide (96-
989 pure), 1'2 oz., caustic potash, ¥4 oz,
and green gold cyanide, 1 oz, in water, 1
gal. It is used as explained for yellow gold
except, that the temperature should be
90° F. and the voltage should be adjusted
to 3 volts. Other metals such as nickel
and chromium may be plated over the
copper by using standard plating solutions
such as have been explained in past issues
of Popular Mechanics Magazine.

Plating Leather, Textiles and Plastics:
Leather, textiles, plastics, as well as
close-grained materials which do not ab-
sorb moisture readily, can be sealed with
a good grade of spar varnish or with
water-resistant clear lacquer. Rigid arti-
cles, after being thoroughly washed with
alcohol to remove all traces of grease, are
dipped into, or painted with, varnish or
lacquer. Fragile items should be sprayed
with varnish or lacquer thinned with al-
cohol. After thoroughly drying, a semnd

¥
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is applied uniformly. When the varnish
has dried tacky finely ground graphite is
dusted on every part to be plated. Copper
powder may be used in place of graphite.
After this treatment, you can proceed with
plating as already described.

Leaves, Flowers and Insects: Leaves,
flowers, insects and other delicate objects
whose markings must be preserved in the
final plate with more accuracy than is pos-
sible with the graphite or metal-powder
methods should be chemically treated to
render them conducting. This is done by
first dipping the object in a dilute solu-
tion of silver lacquer and allowing the
thin film to dry thoroughly. When dry, the
job is next dipped into a solution made by
dissolving silver nitrate, 1% oz., in water,
1 pint. The object should be left in this
solution until its surface is thoroughly
wetted. The wet job is then suspended in
a bottle in the bottom of which there
should be a few lumps of iron pyrites.
These should be covered with water, to
which is added a few drops of hydrochlo-
ric acid just before the object is suspended
inside the bottle, but above the water.
Hydrogen sulphide will be generated in
the bottle and this reacts chemically with
silver nitrate to form silver sulphide, an
insoluble substance which is a fairly good
conductor of electricity. When the coat-
ing of sulphide is complete, the object may
be copperplated and then finished with
any other desired plate. When using the
sulphide process it is well to work out-
doors as the gas is evil smelling and is
somewhat poisonous if too much is inhaled.

Nest of Assorted Screwdrivers Folds Flat

Electricians and
others will find
many uses for this
nest of screwdriv-
ers, which folds
flat to carry easily
in the pocket.
After the steel bits
have been ground
to shape and
drilled for the
pivot screw, they are hardened by heating
to a cherry red and then plunging them
into cold water. The tool is gripped as
shown, which gives strong leverage,

MECHANICS
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Rolls of Wrapping Paper “Filed” on Ends
to Prevent Tearing

Wrapping Paper Will Not Tear Ragged along the
Edges if Ends of Roll Are Roughened with File

When wrapping paper is stored, damp-
ness often causes the layers to stick to-
gether at the ends so that the paper tears
when unrolled and ragzed edges result.
To avoid this, one merchant roughens the
ends of each roll with a rasp or coarse
file to separate the layers before placing
the paper in a rack.

Pencil Holder of Corrugated Cardboard
Shields Shirt and Saves Pocket

To carry a num-
ber of pencils and
pens in his shirt
pocket, a shipping
clerk uses this
holder, which is a
piece of corrugat-
ed cardboard cut
and folded to the
shape shown. It
not only saves
wear on the pock-
et, but as the back
of the holder ex-
tends above the
pocket, it acts as a shield against soiling
the shirt when pencils are removed or re-
placed hurriedly.
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One-Piece Cover on Water Tank Raised
by Twisting Ropes

This One-Piece Cover Allows Stock to Drink from
All Sides of the Tank

Instead of protecting your stock-water-
ing tank in winter with a cover hinged in
several sections for easy removal, make it
in one piece and suspend it with two ropes
from a pipe frame over the tank, crossing
them as shown. To raise the cover, it is
rotated by means of handles provided,
causing the ropes to shorten in twisting.
At the proper height, a bolt is inserted
through one of the pipe standards and
through secrew eyes in the cover to hold
it in place when it is raised.

Painter’s Putty Carried in Watchcase

To keep a little
putty handy for
filling eracks and
nail holes, a west-
ern painter car-
ries it in an old
dollar watchease,
which he clips to
a pocket or the
front of his over-
alls,. He claims
that this is a much
better method
than carrying a
ball of putty in

MECHANICS

his pocket, where it dries out quickly. The
crystal of the watchcase is removed and a
spring clip is soldered to the ring.

Utilizing Pillars in the Shop

Large pillars
supporting over-
head beams pro-
vide ideal loca-
tions for tool
shelves and light
workbenches.
These may be ei-
ther circular or
semicircular, and
are fastened to the |
pillars by means [
of wood brackets . |
and U-bolts as
shown, the bolts straddling the pillars and
fitting through holes drilled in the cleats
on the undersides of the shelves.

:: ARCIUMND
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Worker's Face Shielded from Forge Heat
by Thin Sheet of Air

Directed in front of his face by an as-
sembly of pipe and fittings, air from the
blower of a blacksmith's forge serves as a
screen tb protect his face. The pipe as-

Thin Sheet of Air Forced between Forge and Work-
er Protects His Face against Intense Heat

sembly is tapped into the blower pipe, and
is provided with a valve by which the flow
of air can be controlled. Although not
shown in the drawing, a short nipple, flat-
tened at one end and serewed horizontally
into an elbow on top of the assembly, will
spread the air into a wide sheet or screen
between the forge and the worker.
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Magnet Recharger Runs on Storage Battery

Operated by a 6-volt storage battery,
this charger will recharge the permanent
magnets of a magneto in a few minutes.
The metal parts of the charger should be
made from the softest iron available with
the exception of the pole support, which
must be made from brass or some other
non-magnetic material. The purpose of
this part is to keep the strong electro-
magnets, which have a tendeney to pull
together, properly spaced to avoid damag-
ing the outfit. Fiber washers are made of
suitable dimensions to slip over the ends
of the cores and hold the windings in
place, Each coil is wound with 1 lb, of
ordinary No. 18 annunciator or bell wire
such as is available from any hardware
store or electrical repair shop. Both coils
are wound in the same direction and are
connected in parallel; that is, the starting
ends of both coils are connected together
and the finish ends are connected togeth-
er. To these ends, 5-ft, lengths of heavy
insulated wire are attached. These wires
carry large battery clips for connection to
the battery. One of the clips should be
marked “positive"—it does not matter
which one so long as the same one is al-
ways connected to the positive pole of the
battery. The charger will take about 10
amps. from the battery when in use, and
will quickly recharge ordinary permanent
magnets such as are used on the magnetos
of marine engines, telephones, ete. To de-
termine the polarity of the magnet to be
charged, turn on the charger and hold the
magnet loosely in the hands several inches
above it while gradually approaching the
charger, allowing the magnet to turn
around in your hand until the attraction is

the strongest. The magnet should be set
on the charger in this position and tapped

with a hammer throughout its length
while the current is on. This will help to
produce a strong magnet. In replacing
magnets into magnetos, care should be
taken to set them into their original posi-
tion. This charger is designed for inter-
mittent service and should be disconnect-
ed from the battery when not in use. Be-
fore using the charger be sure to remove
your watch and place it at a safe distance
from the machine so that it will not be-
come magnetized.
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Sliding Shelf under Bench Saves Work
for Packing Clerk

SLIDING

Stooping or Lifting of Heavy Boxes Is Unnecessary
When Packer Uses Shelf on His Work Table

When a shipping clerk or packer fills a
box with miscellaneous items, he must
either stoop to fill it on the floor or else
set it on a bench and lift the heavy, filled
box to the floor. To save this work, one
packer built sliding shelves under his
bench on which to rest the packing boxes.
The shelves are placed about halfway be-
tween the top of the bench and the floor.
They are made with 2 by 4-in. frames and
slide under the bench when not in use,

Writing Added to Half Tone with Pencil

Printers, who
sometimes find it
desirable to write
or print on a half-
tone engraving,
will find that a
good method of
doing this is to
first make a regu-

MECHANICS

lar paper mat of the engraving, and then
write on it with a medium-hard lead pen-
cil. The pressure should be no greater
than in writing on any other paper. When
the mat is cast, the stereotype will retain
the writing so that it will show up as legi-
bly when printed as if the writing had
been made on the original copy.

Broody Hen Discouraged with Leg Clamp

Unable to settle down comfortably on
a nest, a broody hen wearing this leg
clamp is soon dis-
couraged and re-
turns to profitable
egg laying. The
clamp is a strip of
sheet metal 132 in.
wide and 35 in.
long drilled and
bent to the shape
shown. A piece of
felt or rubber is 5
used as a cushion ~Z— %
between the clamp

and the leg to prevent injury. The clamp
will not interfere in any way with the reg-

ular habits of the fowl.

LINING

Steel Tape Oiled While Winding
to Prevent Rust

Applying oil to a steel tape as it is
wound will go far toward preventing rust.
A simple oiler for this purpose consists of
a wood disk with
an extension on
one side. It has
three slots spaced
to fit the fingers so
that it can be held
comfortably be-
\ . tween the tape

L - N rht ; case and the palm
\‘x_:‘ g I eFMETAL of the hand. The

extension on the
end has two brass or iron strips fastened
at right angles to it. Felt pads are glued
to these pieces as indicated and are kept
moistened with oil.

FINGER H"JL!"?J

{[For delicate measurement of chemical
solutions, use a medicine dropper that has
had the end drawn out to a fine point over
a bunsen burner.
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Efficient Humidifier Placed in Furnace Crown

SOLDER JOINT
a} OVERFLOW MOLE —

___,—'—""'-FF

> .P-

Inserted through the erown of your hot-
air furnace, this humidifier will be found
much more effective than the usual water
pan in maintaining the correct humidity
in your home., There is no danger of
cracking the hot furnace castings by water
leaking on them as there are no joints
within the furnace jacket. The humidifier
is a copper trough, which should be long
enough to reach from one side of the fur-
nace to the other with the ends project-
ing outside the crown. It is mounted
about 3 in. above the furnace dome, one

. end extending about 6 in. to permit filling,

which can be done with a pail. Better
still, a faucet can be arranged above the
opening of the trough as shown in the
photo. An overflow hole is provided at
the end of the trough extending from the
rear side of the furnace, while a baffle at
the front, where the trough enters the
crown, serves the double purpose of keep-
ing dust from entering the furnace jacket,
and of preventing water from overflowing
if poured too fast. If 16-gauge copper is
used, the trough will support its weight
when filled, but if a lighter gauge is used,
it should be supported by two rods.

Electrical Test Board That Will Handle Many Light Jobs

Plugged into a wall outlet, this test
board is handy for testing fuses, lamps,
ete. Two brass strips take care of cartridge
fuses, while a modified socket, which has
one-half of its inner shell removed, takes

° care of plug fuses and lamps. A blown fuse
or burned-out lamp will not light the neon
* lamps on the test board. Bulbs that are in
good condition will not light, but they will
" flash the neon lamps. The board also con-
tains a receptacle from which a 110-volt
current can be taken for operating tests.
Feeler wires may be connected to the
posts below the modified socket to test for
grounds, or short and open circuits.

{[If rubbed with a soft-lead pencil, a seal
- will make a clear impression on hot wax,
and the fine lines will not be clogged.
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UNEXCELLED for beauty and

durability, the oil finish is ex-
tensively used on the highest grade
of work. For example, the finest
gunstocks made at the present time
are invariably finished in oil. Prized
antiques are often renewed by oil
finishing. No special equipment or
materials are required and anyone
can do the work.

While practically any of the hard-
woods can be oil-finished, it is per-
haps most commonly done on wal-
nut, of which there are many grades
and kinds both foreign and domestic.
The first essential is a glass-smooth
surface on the wood. Sand new wood
smooth with progressively finer
grades of paper, using grits from No.
1 to No. 6-0. Then dampen the work
with a sponge. In this you merely
dampen the surface uniformly; you
do not get it sloppily wet. The pur-
pose of this is to raise the grain by
causing a surface swelling. After the
surface is dry it is sanded thorough-
ly with No. 6-0 paper. If you must
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WORKING THE FILLER
INTO THE GRAIN
WITH A PAD

produce an exceptionally fine finish
it is advisable to repeat this process.
Before filling the grain, you mix a
half-and-half solution of raw linseed
oil and turpentine and apply this
with a soft cloth, rubbing the surface
briskly with the saturated cloth un-
til the oil is absorbed. Allow to dry \3\,-.,
at least 36 hrs. When dry, you again,_~
smooth up with fine steel wool, No.
00 or finer, taking particular care to
work exactly with the grain., This is
important, as the object in using the )
steel wool is to clean out the surplus ~ .
oil that collects in the open grain o QJ
the wood.

In filling you use walnut-colore
paste wood filler, pouring off the lig-
uid contents of the can and to this™
adding only half the solid material ~

in the bottom of the can. To this so-
lution, thoroughly stirred, add suffi
cient ebony oil stain to give a deep,

chocolate color. Mix in whiting until
yvou get a fairly stiff paste. Cut two
12-in. squares from muslin, lay on ,
over the other, place a half teacupful :
or so of the filler at the center and

fold the cloth from the four corners.
Squeeze the pad until some of the§
filler is forced through the cloth,
then rub it briskly on a piece of
smooth wood until the bottom of the <=
pad is glazed over. Fill the surface ks
by rubbing the pad across the grain,
using sufficient pressure to keep the™3
filler coming through in very small

e

A oy



amounts., On curved work, use a circu-
lar motion which crosses the grain
going and coming. Keep up the hard
rubbing until the filler begins to set
causing the pad to stick. Then instead
of wiping off the excess, allow the work
to dry as it is for 36 hours. Now, tack
a piece of Y4-in. felt to a block of wood
and over this fasten a strip of No. 6-0
wet or dry sandpaper. Pour linseed oil
on the filled surface and sand until you
remove all traces of excess filler. It is
important to sand across the grain.
Continue the sanding with fine paper
until examination of the surface dis-
closes no open grain at any point.

The final process consists of contin-
ued applications of a half-and-half
solution of raw oil and turpentine at
36-hr, intervals until the wood will ab-
sorb no more oil. The length of time
it takes to accomplish this depends on
the texture and density of the wood. As
a rule three or four applications will be
sufficient. When the wood will no longer
absorb oil it is ready for the final polishing.
The boiled oil alone is used in polishing.
It should be the best quality you can ob-
tain. Apply the oil in a thin coating, allow
it to dry at least 48 hrs. and then polish.
On a flat surface you can make a good
polisher by tacking a piece of leather to a
small block of wood. On irregular-shaped
work, such as a gunstock, polish with the
palm of your hand. Continue the rubbing
until the surface is dry and smooth. Then
apply a fresh coating of the oil and again

FLEXIBLE
SANDING BLOCK

allow to dry. The degree of the polish de-
pends directly on how far you carry the
polishing and re-oiling process. The out-
standing quality of the oil finish at any
stage is its resistance to heat, cold and
moisture and it always retains sufficient
elasticity to prevent checking and peeling
even under the most adverse conditions.

[ Spread thick lacquer over the end of a
bolt, after tightening the nut and after the
lacquer dries it will serve as a satisfactory
substitute for a lock nut.
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Grease-Gun Handle Made Comfortable
with Old Piston Pin

== CUT HERE t
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#Zerk” Grease Gun Will Open Clogged Grease Fit-
tings Easier When Fitted with This Hand Grip

When using a small Zerk grease gun,
and a clogged fitting is ®ncountered that
requires considerable pressure to open it,
the small handle of the gun is hard on the
hand. To improve the handle I sawed it
off as indicated and slipped a piston pin
over the remaining part. The space be-
tween the handle and pin was filled with
molten lead to hold it in place, first filing
several notches in the handle to give the
lead a “grip."—W., C. Wilhite, Edelstein, Il.

Alcohol Fumes from Car Radiator
Carried Away with Hose

To keep the fumes of alcohol in my ra-
diator from entering the car, I slipped a
length of rubber
hose over the
overflow pipe and
run it back to the
rear of the car.
The hose can be
fastened with clips
or wire to the
frame or splash
aprons to hold it
in place. Care
should be taken

MECHANICS

to see that the hose is kept well away from
the exhaust pipe. It is still better to use
copper tubing as a substitute for the rub-
ber, and in this case only a rubber con-
nector is used to attach it to the overflow
line—John Cosgrave, East Moline, Ill,

Installing New Piston Rings
to Prevent “Freezing”

Serious trouble due to the seizing of
newly fitted piston rings at the bottom of
the cylinders sometimes occurs when the
rings have been fitted only to the worn
part of the eylinder walls. When the new
rings pass into the unworn part of the cyl-
inder, at the bottom of the stroke, a lack
of sufficient end clearance causes them to
stick, and either break or “freeze” to the
eylinder walls. This freezing usually oc-
curs soon after the motor stops and while
it is still hot. It is due in part to the fact
that the cylinder cools somewhat faster
than the piston and to the removal of lu-
brication, thus allowing a metal-to-metal
contact. The trouble may be effectually
prevented by fitting the rings at the bot-
tom of the cylinder allowing .001 in. end
clearance per inch of cylinder diameter.

Letters and Papers Kept Handy
on Auto Instrument Board

Salesmen, drivers of delivery cars, etc.,
will find that clips bolted to the instru-

Clip on Instrument Beard of Car Keeps Papers ot
Hand for Quick Reference

ment boards of their cars are handy for
holding letters, papers, memo pads, order
slips, etc. The clip is a piece of clock
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spring, which is drilled at one end for stove
bolts and at the other for a wood knob. If
the spring is annealed at the ends by
heating it to a cherry red, it can be drilled
easily, after which it should be heated
again and then cooled in water to harden.

Fogging of Windshield Prevented
by Rubbing Solution on Glass

Applied to your windshield with a/cloth,

late, 46 0z, dis-
solved in gylcerin,
82 oz, with the
aid of heat. A hot-
water bath fur-
nishes the most
satisfactory heat
for this purpose.
Then add camphor, 1 oz, and continue
heating until this has dissolved. The heat
is now turned off and turpentine, 1 oz, is
added while stirring.

Double Truck Wheels Removed
Single-Handed

Removing heavy truck wheels is made
quite easy by using a strong platform
which rests on lengths of pipe or iron rods.
Drive the wheels to be removed on the
platform, and then take the weight off the
axle with a jack. Loosen the axle nut and
pull the wheel and platform toward you.
If the platform is to be used frequently,
put dolly rollers under it.

Removing Heavy Truck Wheels Becomes a One-
Man Job When This Platform Is Used
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Valve-Grinding Compound Kept Handy
on Motor with Wire Holder

_.,-—""'_-\-\
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Ends of Wire Holder Hook inte Heles in Block
Next to Workman When Grinding Valves

To avoid possibility of delay or of spill-
ing materials, when grinding auto valves,
bend a length of heavy wire to the shape
shown and insert the ends into the stud
holes in the motor block. Then you can
put the pans containing gasoline and
valve-grinding compound in the holder
and keep them conveniently at hand.

Qil Leaks around Bearing Bolts
Stopped with Solder

In cars having the upper ends of the
rear main-bearing bolts outside the crank-
case, mysterious
oil leaks some-
times occur. Of-
ten, it will be
found that the fit
between the low-
er half of the
bearing and the
motor block is not
tight which per-
mits oil, under
pressure, to leak
into the bolt holes.
To stop this, the
bolts are removed and solder is run under
the head as shown. When the bolts are
pulled down tightly, the soft solder effec-
tively seals the opening.
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Strong Fenders for Trucks Are Made
from Steel Culvert

d CORRUGATED
STEEL

)

§ ANGLE-1RON
! BRACKETS

Section froem Corrugated Steel Culvert Used as
Fender on Large Truck or Trailer

Sections cut from large, corrugated steel
culverts make good fenders for trailers
and the rear wheels of trucks. The sec-
tion is cut in half and opened up to the
right curvature, after which it is attached

POPULAR MECHANICS

in place with strips of angle iron. If more
than one section is required for each
wheel, they are joined easily by overlap-
ping the ends and bolting them together.
If a material lighter than culvert steel is
needed, corrugated roofing will do nicely.
—E. T. Gunderson, Jr., Humboldt, Ia.

Pump Bushing in Ford Removed Quickly

If you have
trouble in remov-
ing the bushing
from the water-
pump housing of
a V-8 Ford, try
using the reverse
shaft from the
transmission of a
model-A Ford as
a driver. This shaft is the same diameter
as the bushing on the water pump.

SanT I" 1 [P
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@[ Leather gloves can be cleaned by rub-
bing them with wallpaper cleaning dough.

OUTDOOR WINTER SPORT

The Next Issue

STREAMLINE AUTO TRAILER IS HOME ON WHEELS

Just what you have been looking for in a trailer. Besides two studio couches,
providing sleeping accommeodation for four, equipment includes sink, icebox,
gasoline stove, dressing table, work and dining tables, clothes closets, portable
upholstered seats and plenty of cupboard and drawer space. Trailer is well
balanced, is wired for electricity and has running water.

TOOLS YOU CAN MAKE FROM DRILL ROD

With a good file, grinder and some drill rod anyone can make turning chisels,
beading and fluting tools, screwdrivers, punches, nail sets, swages, etc.

A METAL TABLE OF MODERN DESIGN

The new resin plastics or wood in natural finishes combined with the luster of
aluminum give this table a distinctiveness that fits in well in any setting.

AUTO GENERATOR PRODUCES A.C.

Ford generator converted to produce 110 volts at 60 cycles by rewinding ar-
mature. Driven by small gasoline engine; handles loads up to 200 watts.

Novel things you can build for individual use or to rent at winter resorts. In-
cludes a toboggan, “ski-plane,” Swiss “bi-skee,” “tear-drop"” sled and scooters.
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This Christmas

give a KODAK

- CHRISTMAS is the time to give, or to get, a Kodak...and
the whole year 'round is the time to use it. These new
models are smart to look at, “smart” in action—they
almost think for you. Each one is the latest thing in its
class. You'll find here just the gift for someone “special.”
At your dealer's . . . Eastman Kodak Co., Rochester, N. Y.

KODAK RETINA ... $57.50

Eastman's finest miniature. Takes
36 pictures—24x36 mm.—each
loading. Automatic film spacer
... fastf.3.5 lens...1/500-second
Compur-Rapid shutter. A photo-
graphic masterpiece—vyet it costs
about half as much as other cam-
eras of similar range.

KODAK SIX-16

(f.4.5)...%$40

Mostadvanced Kodak
of its type—precision-
built, styled for today.
Extra lens power lets
you get snapshots in
poor light . . . 1/250-
second Compur shut-

~ ter, self-timer, eye-

level and reflecting
finders...2%x4%-inch
pictures. Kodak Six-
20(f.4.5), for 214x 3%-
inch pictures, $37.50.

CINE-KODAK “K“...$112.50

Eastman's finest home movie camera, Loads with
full 100 feet of 16 mm. film. Simple for the be-

ginner, yet versatile for the expert—by far the
most popular of all 16 mm. cameras. Ideal for

Kodachrome full-color movies.

CINE-KODAK
EIGHT ... $34.50

The real economy movie
maker. It's ruggedly built . ..
as easy to use as a Brownie.
Low in cost—but more impor-
tant, it makes 20 to 30 movie
scenes on a roll of film costing
£2.25, finished, ready to show
« » . Priceless movies—at 10¢

a shot.

When wiiting to advertisers please mention Popular Mechanics
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A Christmas special—4 boxes

of Camels in " flar fifties”" —
in a gay package,

At your nearest
dealer’s—the Camel
carton—ten packs of
"twenties”—200 cigarettes.

Thince Albert

Of course you'll give cigarettes for Christmas,
They're such an acceprable gift—such an casy
solution of your problem. And Camels fill
the bill so perfectly. They're made from
finer, MORE EXPENSIVE TOBACCOS than
any other popular brand. They are the ac-
cepted cigarette of the social, business, and
athletic worlds. Their finer tobaccos give
that pleasanc "lift"—that sense of well-being
so appropriate to the spiric of Christmas,

Fine tobacco for Christmas. For more than
a quarter of a century, the mellow fragrance
of Prince Albert has been as much a part of
Christmas as mistletoe and holly. 8o to the
pipe smokers on your Christmas list give
Prince Albert, “"The National Joy Smoke."”
It's the welcome gift. For more men choose
Prince Albert for themiseltes than any other
pipe tobacco. Let every pipeful of Prince
Albert repeat ""Merry Christmas™ for you.

A full pnuml of Prince
Albertin an attractive
gift package.

Copyright, 1035
R, 1. Reynodda
Tobareo Comprny
Winston-Salem, M. C.

A full pound of
Prince Albert packed
in a real glass humidor,

“%ﬁi\@ CHIRIGTNAS * =, 227

When writing fo advertisers please mention Popular Mechanics
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Movie Costumes Worth Millions

{Continued from page B4)

¢ [y

photograph, an expert badge maker can
turn out a replica of any badge in gold or
silver plated white metal in two hours.
First, he models the outline in clay on
glass, casts hot metal on the model, finally
quick-plating the badge. Although tens of
thousands of badges of all kinds are stored
in Hollywood wardrobe departments, one
studio recently found it had none from
the Los Angeles police department.

Hollywood costumers often perform
feats of wizardry overnight. One morning
a director called for two French court
costumes of 1750. At noon he amended
the order to include swords, “one to break
in a duel, and [ want 'em tomorrow morn-
ing.” Laboring all night, the costumer
severed the steel blade, mitered it, pro-
vided a rod and ring on one side and a
trigger which the actor could pull to drop
the blade when the duel commenced. So
finely did he balance the blade that, when
the defeated swordsman pulled the trig-
ger, the steel foil flashed through the air
and fell quivering on its point direetly in
front of the camera.

Many similar tricks are employed to
provide authentic appurtenances to cos-
tumes. Springfield rifles used during the
Spanish-American war become blunder-
busses when the barrels are cut off, cast
brass funnels serewed on and flint holders
added. Firing modern shells equipped
with powder-filled cartridges which burn
on leaving the barrels, they provide at-
mosphere and noise so necessary to “ac-
tion."”

Within the mothproof gas room of one
costuming concern are 100 diplomatic
uniforms. With minor changes, these can
serve to represent any nation in the world.
Each diplomatic tail coat contains gold
decorations costing $325. This is nontar-
nishable gold bullion in the form of tiny
tubes cut to fit the pattern and fastened
by thread to first-class broadcloth.

Costumes pour into Hollywood for ev-
ery country on the globe. Ex-generals, re-
tired diplomats and peasants all sell their
gold-braided coats, striped trousers and
tattered garments to old-clothes men.
These, in turn, pass them on to brokers,
and those considered of value to pictures
are shipped to the film capital. QOddly,

movie producers prefer locally made du-
plicates because to look well on the screen,
costumes either must have the appearance
of newness or be properly aged.

Not long ago 2,500 European peasants
jammed a large movie set, and every suit
and dress had been scientifically aged.
They were ground under emery wheels,
sandpapered, made ragged with files and
rubbed with olive oil and grease, beeswax
and fuller's earth., Though strong and
sturdy, each looked as though it were
ready to fall apart. After the picture was
finished, the dirty costumes were returned
to the costumer who steam-cleaned them
and returned them to stock. These torn
dresses and coats are even more valuable
than new garments, for they are ready to
be fitted on actors and extras with no
more ado than restoring their dirt and
grime,

Pictures whose scenes are laid in an-
cient times obviously require new uni-
forms and costumes. Chain mail is not
made today but if it were, it would be so
heavy no actor could stagger through a
day’s work. In its place knitted cord takes
on the appearance of metal when graphite
is rolled into its strands. After such a gar-
ment has been knitted, it is painted with
aluminum paint to make it look bright
and shiny.

Research workers examine many books
to learn exactly how each part of a cos-
tume should be made, and from what ma-
terials, Although these may be considered
“substitutes” in that they are not original
costumes, movie producers demand that
actors wear the type of material called for
by the part. A “swell” appears in the best
broadeloth evening suit a tailor can pro-
duce, while street urchins or orphans are
dressed in cheap cottons. Not only does
each type of cloth register on celluloid its
quality, but also the more costly pieces
last longer.

€ Popular Mechanies Magazine does not
publish the name of the maker of, or deal-
er in, any device described in its pages, but
this information is kept on file and will be
furnished by our Bureau of Information
upon request, accompanied by stamped,
self-addressed envelope.
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A 2-Minute Job

TOOL OF |
1001

- Quicker, Better

Jobs . . Does away with
slow hand work. Grinds, routs,
drills, carves, zaws, sharpens,
cuts, polishes, engraves . ..
Uses 200 different accessories,
For use at home, in shop or
take Lo joh. Weight 1 1h,
13,000 r.p.m. 110 volis, AC or
DC. £$10.75 and up, N

(3 Wheel Shapes Free.) @

light socket

NEw.X. Lie MODEL!

Revolutionary Performance

For constant service . , nothing
else like this easy-to-handle pro-
duction too] for saving time and
labor, Fastest, smoothest, most
powerful tool for its type and
weight (12 oz.) 6" long, 184"
diameter. 25000 r.p.m.

*  $1B.50, (6 Wheel Shapes Free.)

! | FIVE DAYS' TRIAL

Order cither Model today,
postpaid in U, 5. A. Satis-
faction guaranteed,

Chicago Wheel & Mfg. Co.

108 8. Aberdeen St.,
Chicago, Il

A Fina
Xmas
Gift

SEND FOR ==
Free BOOKLET &

: W o with DUCO CEMENT
*ﬁ*ﬂ .....

ﬁ“*i'ﬁ

The adhesive that's transparent—waters
proof —stronger—more flexible. At hard-
ware,stationery and dept.stores. 25¢ a tube

BUILT LIKE AN AUTO!

~G
Ir? gy When Fully

_,3?_ : Extended

CHANNEL
ARCH

Supports 250 Ibs.

e i ,
y . i f’ "
W
- = |

Try these sturdy =,

A Channel Arch like an auto chassis. Triple-Tread
. Triple-Ware' Steel Wheels that give 3 Times Longer
Life, and can’t fall a Oversize Bearings reduce
friction, allowing 10 Times Faster Spin. And “CHICAGO'S”
actually cost less in mileage than cheap bargain skates,

Get CLUB PIN and FREE BOOK

Send for secrets of winning races, games, ete.
It's Free. If you want beautiful 25¢ gold f. club
pin enclose 10c to cover mailing,

p RDER TODAY ! If dealer doesn't ca
'‘CHICAGO'S" refuse others. Order Direct! W:I:E
ship postpaid on receipt of $1.95. Give shoe size, _
CﬂlCﬁl:iﬂ lﬂLLER‘ SHATE CoO.

Rolier Siigies wath Record for fuer 33 years

4414 W. LokalSt. ) v o Chicago,_ IIL.
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PLAastic WooD
Fills Cracks in
Baseboards, Floors

Now . .. it's no work at all to make many repairs
ourself—broken furniture, fill cracks, micks and
oles in wood, fasten loose drawer pulls, casters and

bathroom fixtures, cracks around bathtubs, etc,

—with this scientific product called Plastic Wood.

Users say it handles and shapes as easily as putty—

and quickly dries to hard, permanent wood that

“'stays put” on wood, metal, plaster, porcelain.

You can drive nails and screws into genuine

Plastic Wood without it splitting or erumbling—

you can paint it, carve it, finish it just like real

wood—for inside or outside work, as it is waterproof
and weatherproof.

To be sure you have

the genuine—look

for the name Plastic

Wood on the con-

tainer, Paint and

hardware stores sell
it in 25¢ tubes and
35¢ cans. Try it. It
will save you a lot
of time and monecy.

. o~ BETTER —FINER Tool Chests!

—a4 GERSTNER CHESTS for 1936 are being
ﬁf-:‘.‘." made better than ever. Free Catalog.
g GERSTNER TOOL CHESTS

449 Columbia St., Dayton, Oh

- CH

ft. Flying Scale Models * E._i_‘%..

12 size of real planes e

B fi. Monscoups (MusL) 5 fi. Bilason Rellani ::r:\tllrut !!-m .
MNuild plapes lIn.||.I.’mr-.r:'l“l:-.n.-n.n..nl:‘llh;I ::':?lldl-ﬂl ibe aksm of real #ﬂgﬁf"q;

passenger carrybng planes] Bend today lor our
wEw (Ghint Models—eash & sirosg sotdoor

yer—s 3i0 walwe fof wmiy B, Everyihing - ;
e e it Bt (R ,_,_.EE B
else to bay|

G. H. Q. MODEL AIRPLANE CO. 2

564b Southern Boulevard New York Clty AL

When writing please mention Popular Mechanics




OF THESE

FAMOUS
HANDBOOKS

® Recognized by professionnl Woodworking

Craftsmen everywhere as the final word to correct
gluing practice, these two workshop manusls
will, i followed, save wyou money, time and
patience by eliminating yvour glue troubles before
they start 'THE GLUE HANDBOOK deals
with the History, Manufaeture and Correct Use
of Pure Hide Glues DOING THE GLUING

tells how to choose und use the right glue for ench
job, the first time, along with many other im-
{oupon

for you)

portant ‘-'I.'ll!‘lx-illl!:- jHMntars. Fill out thi
t'1'l1"'|'~" now. Here's o profituable bargnin |
i valuable Home workshop material

COUPON

Kaystoane Gliue Co,
Williamaport, Pa.

Pleann aenad Chook oae of bathl

O GLUE HANDBOOK (10 in atamps enclosed)
I DOING THE GLUING (10c in stamps

wnclosed)

A linele
I1| pirin

Streamlinad Tridle
Aand doflar frr pin
-r|||1 r|1
Hin :|'Lr-'| H I 1
Lesbed & 5., '-1 J |
D \I’AH ﬂDiTVElﬂT
111 Marsion, Datrolt, Mich,

300 POWER

U.S.A.MICROSCOPE

What n Bargnin! Guamntesd 300 Power Microssops
ldeal for studemt amd Inborstory use

0X obwon |J.'N- is moss fhny seMcienl [of SER

live snimaloedes (parsmes|um, mH-n. bleph

ala.), :lm‘l hef minils oheots,

Loy b parmit Reoaesbe nhn‘n'ﬂhn .'u.E maka ﬂ

126X Iur runinlnkng slampe, ealns

eonatrostion thrmughoul, saxy foes |r|u.;, :lim.rl.llbie -

mrvable mirror, fine optioal retem.

SPECIAL LIMITED IJFFER!

Drder mow! Bevelvn n froe powerfol dissecting magnifier I.'IEE ﬂklu..

12 gver |l.|.uu| 12 aldds hlwl.i. fosres pa, needbe 1 rddl 1|.-.b-=n. k ol Iﬂut

flom gur, mealing Bould, suthoritstive 13 _T buck, ssd I ur:
AC l.'!llit |-|:| IC 1108, mu.- Ims‘ut

inens for oheryalion and meint ng.
ull Illl'lllHM BOHY prawer i'ninhlﬂ: spe gl handy pabinet enee, Bend money H
sl s peatage., imediale akipmesl guarsy Muney beck i not Il-l

J. H. Winn Mfg. Co., Dept. 401, 124 W. 23d St., New York

Make Big Profits

Filing Saws by Machine
Start in Spare Time—Earn up to $2 or $3

an Hour—No Experience Needed

“Am still operating my Foley Filer after
O vears, Husiness better than ever, thia
yenr reports J. W, YVeith, Pa. A FOLEY .
Antnmatic Saw Filer Bles hand, band and f

cirrulnr saws perfecily, quickly. No eves ! |
sirain. All cnsh business, no canyvassing.
Send posteard lor FREE PLAN, oo ol
Entinn

FOLEY MFG. CO.,
Il Main St. NMN.E..

116-6 Foley Bldg.,
Minncapolis, Minn,

N
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MTERS : Your
CHOICE

THE TRUTH ABOUT “DEATH RAYS”

{Continued from page 78)

q
t Hnﬁt und waves have been rendered ac-

cessible to the eve.

A fine light ray is made to fall into a
trough filled with a non-conducting liqui
and is then projected on a screen in the
form of a small sharply defined point.
now an ultra-sound “ray” emanating fro
a quartz crystal is passed through th
trough perpendicularly to the light ray
there appear on the screen, curiously,
enough, a number of other luminou
points, equally spaced left and right from
the original point of light. The appearan
of these extra points is due to the fact that
alternate rarefactions and condensation
in the medium through which the ultra=
short sound waves pass act as a gratin
for the light ray and diffract it. The sa
phenomena of diffraction would indeed b
produced by mechanical gratings if their .
spacing was of exactly the same dimen
sion as the length of the ultra-sound
waves, which at a frequenecy of ten mﬂ-}\\
lion oscillations per second are approxi-
mately one-tenth of a millimeter long.
The line connecting the “diffraction im-y
ages” indicates the direction of the ultra-
short sound waves. With enough ]Jghtw
rays you can survey at one glance the
course of the ultra-sound waves through
out the volume of liguid under observa
tion.

Ultra-short sound waves are in part
reflected by metal plates, in part will pens
etrate them, even though weakened, up o
a thickness of ten centimeters, If metal o
glass prisms are interposed they are r
fracted. It is possible even to make ultra

s?nd lenses \‘_-_-

-
R[ETHL SH]PPED IN TANK CARS

Sodium, a metal so light it floats on'
water and with a melting point at about
the boiling point of water, is used to make
lead-ethyl
ping it is a problem because in the pres
ence of moisture it burns and it must be
kept away from air. The metal now is_
shipped in tank cars having an inner tank,
holding 80,000 to 100,000 pounds, and an
outer jacket containing oil. The metal i
poured into the tank and at its destination
the oil jacket is heated and the metal is

2 T T Tl

U de et DD
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MNow 9" ATLAS

LATHE s5475

Eumpl:ll:
Less Holor

A METAL-WOIII(ING LATHE

119A

OF 001" ACCURACY

FOR YOUR WORKSHOP, COMPLETE AT THIS LOW PRICE

ATLAS DRILL I]I{-‘rre.is_:]i :Jr?nd hpliitli; mr_'luif-w;irking lathe

that is ideal for light manufacturing, auto

PRESSES service stations and home workshops.

The latest thing in new design, new

strength, new beauty. And a NEW LOW

PRICE which includes the countershaft
and all necessary belts and pulleys.

Worka in all metals with ample power for
the hardest. Has sutomatic reversible
power feeds; six speeds; modern V-belt
drive. Does all regular lathe jobs, a-.m:l
for $4 more it will come to you equip

to cut 4 to 72 threads per inch. ht 1
change of pulleys it can be adapted for
wood working. Plugs into light socket.

The bed is 36" long. Has 9" swing,
takes 18° work between centers. A
REAL lathe, in use in many manufac-

$14.45 to $39.45.

turing plants, garages, repair shops, ete.
Sales can be arranged with very small
payments, with terms up to 3 years.
NO DOWN PAYMENT

Two weeks' trial, money back if not satis-
fied. Write today for a FREE copy of
our new 1936 Catalog of lathes, drill
presses, tools and attachments.

ATLAS PRESS CO.

1843 N. Pitcher St., Kalamazoo, Mich.
Complere display at ATLAS SALES CO.,
35 E. Wacker Drive, Chicago

Shop Fquipment Since 191

Seldf-iFuill
rnll L ||.l|||

Dhalliize

ILnl - '.|ru| Ci rh-“
|i [Ty rr~|

Ill- TLiEE agm-
0 I .

 Laois
g:fd: Bend i) mive Alueprints PREE Witk Pari,

Dapt. 01, 606 Third St.

DUTC
n WINDMILLS .
BEAUTI!’T YOUR GARDEN. Esay from our detadled I.l.l.l.l.eu-'rhnlin
Model B30 24% high, Opormtes fnrmer nl buck saw, G5z, Modsl
B-26, 20" hizh, opernten girl chuming buiier, S0e. Model H-10
LIGHTHOUSE, 40" high, $L.00. Model M-10, Martin Houss 8
fnmily, For entalog illee. over 35 gnrden projecis send 1o
CRAFTAMAN'S DEPFT. P-28, 2030 M. 41 5L

Eln'h;l- qlﬂ'TH Il
anly 50e for Trad hr hdirr

HAMMERBLOW TOOL CO.

Wausau, Wis.

Milwsskes, Wisconsin
Tha CGreatest Bpoart on Wheals —that's ]

Motoroyoellng—and it 8osts so little.
Bend far an Ixtest s, MNew mper-power
mninre—greater purfnm nr'r-llrill.lnni. wodorsoptiong

FIILE RADIO

Information

(1)=—Write for FREE NEW CATALOG of Bo-n-dun

sers, Transformers, Chokes, Sockets, Colis and toch=
nical data on receivingand irlninitﬂn' equipment,

(2}—Attach 10c for New 32-page Manoal of most
popular Short-Wave Recsivers, with Illustrations,
diagrams and parts lists.

ddross Deopt. PM-|

HAMMARLUND MANUFACTURING CO.
424-438 W. 33rd St., Now York

Fov Battsn Rodior

ammariund

PRODUCTS

sl no exirn &
mnu—:v.mvmsmf MOTOR CO.
P Milwaukes, Wis,

SELF -
bmked b o

TR

INRING

.iu—n-—n i

iy e

_ﬁ”&“_ RUBBER STAMP

l-il‘vl ¥ 4 e ol g
-'. PRl b 31 m-"‘-.-_-

imger & grecticsl Cheimgs GiRy
CLEVELAND ;H BEBER STAMP

|1| |.|. III1I'.!I|I LRI

woReLg

TaE W CLEVELAND, QD

welding, and radio o
maohbiles, or trucks.
with complete IIIlutr:tluns tells

atlon,
ou

can be made. Also | natrumuns
of electrionl terms, ete. ‘{‘
Postpald. nuraru E

The new and revised edition of ""Auto Power” with all the ten original specifica-
tions and ton new ones 8 pow off the press. Convert old generators into A, C. and
D. C. generators and motors with voltages of 8 to 400 volts, for power, light,
Create new generators adaptable for home, auto=
ey can be driven by fan belt, wind, or water. This book,

‘rur rewindl
used and endorsed by thousands, FPri ‘
R, Dept. B, 410 5. Hoyne Ave., Chicage

how aulul and economically these changes
ng auto armatures. 350 dannlmﬂs
e,
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&Y SHAVE WE

_ ‘_STAY HOME!

HAD A RUM-IN WITH
MY WIFE LAST MIGHT
.+ SHE WANTED ME TO
SHAVE AGAIM BEFORE
GOING TO A PARTY.

TRY COLGATE
RAPID.SHANE
CREAM!

IT MAKES
TWICE-A-DAY
SHAVING
UMNMNECESSARY

BY GOLLY, JOE
WAS RIGHT! THIS
IS THE SMOOTHEST,
CLOSEST SHAVE

| EVER HAD, AND
MY SKIN

FEELS GREATI

(ﬂ BUBBLE
FICTURES
>/ SHOW WHY

MOST LATHERS are made COLGATE RAPID-SHAVE
of bubblés too big to ger  CREAM makes tiny bub-
to the base of the benrd! bles thar get clear down
Alr pockets keep the 1o the skin-line. Its rich
soap film from reaching soaphlmsosksyvourbeard
thewhiskers. Sothebeard  soft ar the base. Makes
is only balf-wilted. your shaves last longer.

mH- NO | DIDN'TH

THOSE COLGATE
HOW NICE— SKIMN-LIME SHAVES

YOU SHAVED LAST FAR INTO
AGAIMN, BILL) THE HNIGHTI

FOR SKIN-LINE SHAVES THAT
LAST HOURS LOMGER

+ LARGE TUBE
00 SHAVES

4()¢ GIANT Tuse
100 SHAVES

& [ |2 ¥mares oF THE ETHER

(Continued from page 82)

conducted by the National Broadcasting
Company which, utilizing the latest in
short-wave and ultra-high frequency
equipment, demonstrated at the army's
Pine Camp maneuvers that it would be
possible to broadeast to the world a de-
seription and sounds of an actual engage-
ment on the battle front.

The experiments proved it possible to
deliver an intelligent signal through the
use of an intricate system of short and
ultra-high frequency relays despite inter-
ference from more than 268 short-wave
transmitters being utilized by the army
signal corps in the same sector. In foiling
these 268 hypothetical pirates who, in pre-
liminary tests, managed to prevent any
broadecast signals from being heard, the
engineers made use of ultra-short waves
which, while not actually bent over the
horizon, were directed to strategic posi-
tions where they could be picked up and
rebroadeast,

The announcer, equipped with a one-
watt pack set, operating on 37.6 megacy-
cles was supposed to broadecast infantry
movements despite the interference of the
pirates. His signals were received by an
automobile mobile unit equipped with a
fifteen-watt set operating on 31.1 mega-
eycles, and retransmitted to a seven and
one-half watt transmitting set operating
on 31.1 megacycles, then sent to a trans-
mitter operating on 2,020 kilocycles on a
seventy-foot tower several miles away.

The signal was then picked up at the re-
ceiving location at Pine Camp and trans-
mitted by signal corps circuits to the
N.B.C. master control circuit at general
headquarters from where it was put on a
special telephone circuit to New York and
thence on the network. Thus through the
use of ultra-high frequency and short-
wave bands it was possible to eliminate
much of the interference which otherwise
might have made a network broadeast im-
possible.

It was an extremely complicated process
to foil the mythical pirates—a process
which science is much interested in sim-
plifying. Experiments also showed that
where ultra-short waves were used and
the broadeast “beam” directed to a point
behind the lines, the broadcast informa-
tion could be kept from the “enemy.”
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Stanley announces sixteen new plans, all in one

attractive book. Among the items featured are:
Work Bench, Combination Table and Cupboard,
Folding Breakfast Unit, Circus Toy, Lazy Chair,
Wall Bookcase, Cape Cod Corttage for Birds, End
Table, Model Airplane and others,

The directions are clear and concise, and the
drawings easy to follow,

Send 10¢ in coin or stamps to

STANLEY TOOLS
105 Elm Street
New Britain, Connecticut

= ————————————————— T

ARKO OGRAF -

PROTECT YOUR TOOLS FROM THEFT
Writs with eleciriclty any mame of design on the
h mad Amest tools smd IlIl'LI'IIIIl.I'h.h ar -n-pl
fiimtal, like writing en paper wiith

B o
Camplote Outis $3.50 — brupai i
1r|l-.-r!-.|l-|||: Itlluﬂrhlu:l eireulsr {ree. Wrills today.

GHAF PEN Eﬂ. HIH E. Staik 8t.,

Pariland, Ore.

TURMN 'I'B.EE._S INTO MONEY WITH A BELSAW!
Muakés lumber, phin- Three eapacities: 10, 14 and 20
e dath, bier, or ’ fest. Accarate set works, positive
¢ doge. Full or one-way type power
feed runs on low power—many own-
e use ald agto engine
Paya for itself quickly —thousands in com-
mercial service, everywhere, Write [or free
mber hapdbook and catalog of mills, sapplies,
tools, saw tablen, nnd woslworking equipment,
BELSAW MACHINERY CO.
f11-K Davidson Bldg.. Kansas Clty, Mo,

He NEW

KINKADE GARDEN TRACTOR

and Power Lawnmower
A Practleal, Proven Power Plow & Cultivator
for Gardeners, Buburbanites, Florlsta, Trickers,
Nurserymen and Frult Growers,
Low Prices—Easy Terms
AMERICAN FARM MACHINE CO.
1058 33rd Ave. SE., Minneapolis, Minn.

The 1936 Blausmg “DeLuxe” Lathe

I MK E
H EARIN t
eagulppedd. ¥ bedf
wiys, Hoodsl V¥
bl ddiivies. Con-
vertihle to bharck
genred sorew ont-
tl J01"  ae-§
|||r|,| ¥

CMUSIHI'.-" MFE. l.'.‘-ﬂ... IIEFT 518, I'J"I'TI.IHWA, I'D“'A

1ol

MAN. coox ar ruese

P.PIC ES 0# GENJIIA&'

THE NEW 15" JUNIOR ( above )3
Drives twist drills for drilling up to
15" holes in steel ; sugers for drilling
up to 114" holes in wood, Also drives
hole saws for cutting clean, round
hol=s, from 35" to 313" dinmeter in
wood, metal or composition. A husky,
he-mon tool that will make quick
work of so0 many tough joba you'll
wonder how you ever got along with-
out it, Universal motor. Real Black
&-_D!H‘krl' quality. A really great
drill at a really small price.

THE NEW " JUNIOR: Drives
twist drills for drilling up to 14" holes
in metal ; angers for drilling up to 15"
holes in wood. Also drives wheels for
light prinding, buffing, wire brushing,
polishing, etc. A practical, handy
tool that will make short work of a
thousand-and-one odd jobs sround
the ashop, home or garage. Universal
motor. Dependable Biack & Decker
conatroction throughout. A great buy
at its sensationally low price.

Mail the coupon today for the
nome of the nearest denler where you
can see the new Junior Drills—and
for free circular giving complete de-
scriptions. There are more new low-
priced Black & Decker Electric Tools
@ that you'll want to know about,

MAIL THIS COUPON NOW
The Black & Decker Mfg. Co.,

| 601 Pennsylvania Ave., Towson, Md. I
I Please send me Free Literature describing new low- I
I priced Bénr:k E Decker Tools and the address of my I
nearest B, & D. dealer. |
I T P S —— I
OOCUPALION caeenennennscnssnnssssassssnssnnanannnsnnns
} |
R L . T T =
I O eerrssrmimmmmrrrrore S s )
L
e — —— — — — —— —— ——— — . — — — ——

When writing please menlion Popular Mechaiics
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Refzolmianary New

4/ WIPER

'\\ BLADE

0 Actually

. WIPES
CLEAN!

Andin much less time.

SEND FOR ONE TODAY

USE COUPON BELOW

Remarkable new perforated
construction keeps windshield
cleaner and drier! Water is
forced in through the holes,con-
tinually eleaning the wiper ribs.
All metal parts are Stainless
Steel. (For slest removal, dip a WIPER

ipe eleaner in glycerine, hang
in wiper tube.) BELADE

MAIL THIS COUPON WITH 35c

]- | PERFORATED
I

EMLARGED »
CROSS SECTHOM

REX-HIDE
Balloon
PERFORATED
WINDSHIELD

REX-HIDE INC., East Brady, Pa.

1 want a cleaner windshield. Send me one of your stainless
steel wiper blades, postpaid. | enclose 35c{(stamps or ceins).

Y AUTO ENGINE SPEED CONTROL

| GOVERNORS

To eontrol speed of any make of auto or
truck engine, regardless of load changes,

FOR WV BELT when used a8 a sationary or poartahle
T0 CARBURETOR LEVER power plant. Fully guaranteed. No ocnsh
down. Governor speed range from 400 to

doD0 R.P.M. Fine opportunity for established agoncies. Cir-
culare, Mim. Candee-Smith Gov., 217 Ko. L. A. 8t., Angeles

HULL AUTO COMPASS

Don't lose time and money by taking the
wrong road and golng many miles out of
your way. This new AIRPLANE TYPE
COMPABS constantly tells your direstion
of travel. Sticks to windshield. Base 174"
dll.u.:tir;nm;: ONLYt“'gﬁsrﬁTEI“é‘?id:’E
cluding Compensator. SATISFA I,
GUMMNTLPI?:D.

It yeur dealer cannot

supply you, order direct.

HULL MF@G. CO., Box 245-D, WARREN, OHI0

-Hush o Reric)

KEEPS AUTOMOBILE RADIATORS CLEAN
STOP BREAKING PISTON RINGS

Amazing new tool expands ring in nat-
ural shape. Prevents distortion and
breakage. Puts rings on-takes them
olf pistons lightning fast. Adjustable,
handies any ning from 23{" 1o 414",
Cluick-set scale. Fully guasranteed.
Price only $2.75 postpaid. Ovrder to-
day—stop bresking and distorting rings.

SUNNEN PRODUCTS CO.
7880 Manchesier Ave., 5St. Louis, Mo.

SUNNEN RINGMASTER

i 0 e

% l QUICK STARTING IN WINTER
(Continued from page 46)

from developing sufficiently high internal
temperature to aid combustion. Low com-
pression, furthermore, reduces intake suc-
tion which, in turn, is a handicap in break-
ing up the fuel as it is sucked through
the carburetor jets.

Trying to raise the temperature of the
ingoing air is a poor substitute for keep-
ing compression at summer levels. Sensi-
ble only is the plan of raising the temper-
ature of the oil or thinning the oil so that
compression can be kept normal. Increas-
ing the temperature of the ingoing air
fifty degrees isn't of any account when
internal temperature is so low because
compression, in turn, is at a minimum.

Note again that when compression is
low intake suction suffers. Because the
fuel is not drawn up into a fine enough
spray the vapor, if any, is extremely in-
complete. This prevents the spark from
the plugs from igniting the charge.

When the service man comes to your
rescue he gives the engine a compression
boost with the aid of a freshly charged
battery. This spins the crankshaft fast
enough to build up higher compression
and to increase intake suction. The com-
bination of these two is often sufficient to
overcome the effect of the congealed oil,
the gummed piston rings and the ineffi-
cient fueling. But it is just a crutch. The
engine should start with a normal battery.

To do this we must watch compression.
This, in turn, means watching oil viscosity.
For winter operation, lubrication experts
recommend an oil designated as 20-W for
weather above freezing and 10-W for tem-
peratures between thirty-two degrees
(freezing) and fifteen below zero. In cold-
er weather, 10-W should be diluted with-
ten per cent kerosene.

Almost everything that happens during
the starting process in winter is blamed on
the cold, yet the fallacy of this should be
evident from the fact that the same things
happen in summer. Dampness, for in-
stance, will cause shorting of high-tension
current across the tops of the spark plugs
and across the head of the distributor. No
engine will start below a certain eranking
speed, and it is apparent that this mini-
mum can be reached through a weak bat-
tery or an inefficient starter-motor wheth-

(Continued to page 123A)
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QUICK STARTING IN m p

{Continued from page 122A)

er it is winter or summer.

Low compression will bring on a num-
ber of other ailments such as a run-down
battery, sticky wvalves, diluted lubricant
and fouled spark plugs, to mention a few.
The tendency too often is to consider this
by-product of poor compression as the
cause of the starting trouble rather than
to recognize poor compression itself as the
seat of the trouble, Compression, unfor-
tunately, is an intangible thing. Without
suitable instruments you cannot accurate-
ly observe its action. Yet it exists, and in
engine operation it ranks with ignition,
fueling and lubrication. It is adversely af-
fected through poor lubrication more than
through mechanical conditions.

This latter point can be demonstrated
easily, Install extra tight rings but do
not use winter oil, and then note what
happens. The engine won't start, although
its mechanical condition should have
raised compression, theoretically. It is be-
cause so many owners-Have had difficulty
starting their reconditioned engines in
winter that compression can be thought
of as a hindrance rather than a help. The
real difficulty was excessive friction.

What we want in the normal engine is
higher compression through permitting
the rings to expand freely and by using
oil that will flow to the eylinder walls and
offer no resistance to the turning of the
crankshaft, camshaft, timing gears and
other moving parts. Winter lubricants will
provide this.

An engine with “sloppy” fitting rings
and pistons will start easily in warm
weather. There is no reason, therefore,
why just as good a start can’t be had in
cold weather if the engine is kept just as
limber through using oil that isn't con-
gealed by the cold.

Preheating the fuel vapor aids combus-
tion, of course, but this can be a detriment.
It may cause the engine to start and to
run temptingly well before the lubricating
system is warmed enough adequately to
protect the eylinder walls. Priming has al-
ways carried this objection. Using the
right kind of winter oil not only improves
compression, eases starting and saves fuel
but also saves “scuffing” the ecylinder
walls. It keeps the engine starting through
a much longer and more useful life.

Lo

FACKAGE OF 50
GILLETTE BLUE BLADES

o - S
by S Gifarre ‘
S G E B OES

Tae Gm

TO CHEER HIS MORNINGS -
FOR MONTHS TO COME

EARCH the gift counters—hunt for
hours in the jostling Christmas shop-
ping crowds and you couldn’t find a more
thoroughly acceptable gift at anything like
the price of this attractive package of 50
Gillette “Blue Blades.” Here's a gift that will
cheer a man's mornings for months to come —
assure him hundreds of clean, easy shaves.
The Gillette “Blue Blade,” especially
made for tender skin, 1s first choice of most
men everywhere. It is the blade in demand
—the most logical, practical gift you can
imagine, Make up your list now. Just write
Gillette “Blue Blades” on your shopping
list for men who “have everything” or are
hard to please.

Most dealers have this Christmas carton
or can get it quickly. Save yourself end-
less steps and be sure of a warm reception
for your gift. Ask your dealer for the
Christmas carton of Gillette “Blue Blades.”

GILLETTE BLUE BLADES
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ALL J ARE [epaGE'S

So many crafty craftsmen use LePage's, that we

have to make three kinds—each built for strength.

LePAGE'S LIQUID GLUE—
This handy can is ready to use—
nhm[y.ﬂ. Is a standard “tool™
in thousands of woodworking
shops.  Slow setting.  Makes
joints secure and exact,

I All-purpose
Liquid Glue

LePAGE =
WATERPROCGT
GLUE—A special -

glue for use on jobs exposed 1o
the elements or moisture. Takes
but a few minutes to add cold
water and mix. Several sizes,

Waterproof!

| p.n ES

LePAGE'S
LIQUID
SOLDER—
Every crafts-
man has so many jobs for a
drop or two of liquid solder that
he'll find it a real help in his
shop. It works almost like magic.

3 Works almost

like mogic

You can get them from your hardware
dealer.

RUSSIA CEMENT COMPANY

Loberataries and Factory - Gloucester, Mass.

Plow
Seed
Cultivate

Powerful Gas Trae tors for Bmall Farms,
Gardeners, Florists, Nurseries,
Frult Growers & Poultrymen.

Mow 1 & 2 Cylinders
HH.'F Walk or Ride— Do Baelt Wark
and Lawns ¥ gigh Wheels — Free Caalog.

STANDARD ENGINE CO,
3221 Como Ave. Minneapolis, Minn.

(2 T, Complete Movie QOutfit
CAMEHRA ia seli-loeusing—uases 5 ft, roll standard
16 mrm. Glm developsd FRER. Heavy metal
richly finished in Damaskens Enapmel. Carrying
gtrap and flm indieator. Takiog real movies in
mrnplmn‘y iteplf, Locate the subject npd turn the
orank

C?W!%ﬁ UES

PROJECTOR—I100 {t. eapacity, motor
driven for A. . current. Projects big
clenr pictures r'1}1: M inches at only 10 It
Unes any 10 mm. film.

“". alen have a complete lst of film
stthjeats for any projestor. Write now for
BIG, FILEE Catalogun of Movie Suppliss.

PARAMOUNT MFG. COMPANY
Dept. G-T9 Boston, Mass.

gb\I’HE NEXT WAR IN THE AIR

\ {Continued from page 73)

tion, has recorded temperatures at various
points on Mars and can measure the heat
from a candle flame 100 miles away.

It has been reported that a five-foot
searchlight reflector was set up on the At-
lantic seaboard, and generators of infrared
heat radiations set up at known directions
and distances from it. On a pitch-black
night beams of infrared radiations were
sent out, and made to slowly sweep the
horizon. When a ship fifty miles distant
intercepted one of these beams, the infra-
red radiation was reflected back to the
large reflector. The latter focused the ra-
diations on a thermocouple, and a galva-
nometer is said to have indicated the
presence of the ship and its exact location.

The great transatlantic liner “S. S, Nor-
mandie,” is equipped with a radiation
emitter and receiver which sweep the ho-
rizon through forty-five degrees of angle.
In fog these radiations penetrate and re-
flect back from any large object, such as a
ship. An average size vessel four miles
distant can be “seen” and small channel
buoys two miles distant have been located.

In the next war the phenomenon of ir-
radiation will be used. Extremely short
waves, far shorter than the shortest radio
waves, when played upon many materials
cause the latter to become radioactive and
emit their own radiations for several
hours. Ordinary table salt, irradiated by
X-rays, will glow in the dark for several
hours. Thus, many objects which normal-
ly are inert, may be made to announce
their location to a sensitive receiver.

Ordinary high-frequency radio waves
have been found to possess curious reflec-
tion characteristics. They have been used
to detect the presence of airplanes flying
at great heights above the clouds. A radio
pulse is sent out from the ground, and the
exact time of its departure recorded by an
instrument. The exact time of the receipt
back of the reflected pulse is also record-
ed, and the instrument thereby not only
gives the elevation of the plane, but also
an idea as to its location.

Recent reports say that Marconi, the
inventor of radio, has developed an ultra-
high power, ultra-high frequency beam of
radiation, which will short circuit the elec-
trical ignition system in gasoline engines.

{Continued to page 126A)
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DOUBLE A

Power

-

LR |

GASOLINE-KEROSENE—-GAS

ENCLOSED

SELF-OILING

TIMKEN

ROLLER

BEARING

CiASeR OF ity i Notiog s (ESS
TERMS o N e s e e ¥ B lestie

wokght, 8 [h, Pries rrplhj.. li! AW west of Hookies,
$1L79. O Ansorted manding discs, 30 eatra,

BELT SANDER $1.95

Fenes included. Shipping weight, 12 15, Pries, promkil, §1.04;
woat of Roskiss, 8200 Bapding bslts, 33" 3 4" ' EUATE,
mndium or line, 3Br' nanh,

Complete line of engines on wood skids or
iron base. Produces economical and depend-
able power for farm or factory. Saves time

and labor. 27 different sizes. Put one to WOOD $*995
work, vou will be surprised how quickly it LATHE
pays for itself. Tleavy-duty, for amall, wocurate

Luirkng . wings o wteck, |E-'-

- a bille,  Cdlite
DIESEL LIGHTING Lo e i Py TS
FLAHTS areirmicly Hited ixill plock, Mo O
Morss toper spur and et eEnlers,
B tee peal nned holder, 30" bl &o- 5
riraisly |t|r|r'|||:|||-d Hhihlﬂhﬁ"*‘k“ app, 151b. Priee, prepaid, 3305 werl of Rockiea,
. K"V Typa el Cine uy, fur mob neshall, extrn,  (Ask bl
3 and 405, W V-Typa 188 Pulluy, f e v Einss bl By et Ask nboul
5 “...“- it (il Lse o l' woed mnal mebs] lathen)
WOODWORKER'S VISE 51.39
Firung, faggsd, priciiesl, Carelully snd
l-m.l.n'r;l:l-l'r” En!g'l':l--llh J'I.‘H!.,Jﬁ" bTI T FJ-:]
- [l ] Ipping wokghi, o
Seven sines, TR LJp-rnlaimhl- wanl of ﬁle:ll. !Il JiE. x

5]] pqu-rml
with the eeo-
nomical WITTE

IDEAL CHRISTMAS GIFTS

Fre= literature dessribes full line of spindle
phapers, grinders, motors, pulleys, eopp=

Diesel Engine. Stationary Diesel Engines of 5 and 10 'ﬁ; ;m”m:.'if;" g g ek 1
H.P. for other power purposes. - u. \\‘IIITI: TODAY
WITTE ENGINE WORKS
1741 Oekland Ave., KANSAS, CITY, MO. Double A Products Co., Inc. * 0 AREoR MmicH"

MONEY for YOU

Install America’s Most
Accessible Oil Burner

Bave MOBEY .« make MONEY . . .
America's premier Oil Borner (License
No. 1. Zoro Patent Estate) is yours at
low cost! Bought by U. 8. Govt. You
ean buy direck! Complete with auto-
matic controls and full installation dia-

i, Write for amazing low price and

rew literature Lodny. | Literature I
CHALMERS 0OIL ll.mﬂgn cn_
1254 Central Ave., Minneapolis, FHEE Send Today

Explaing all the latest devel ents and
methods in Photogmaphy and Home Movie
Making., (Mfers hundmci: of amazing Har-
Ellml instill nnd movie Cnmeras, Lenses, Microscopes,
mullrs, Weather Inﬂ.mrnunh ete, Used equip-
In trads, Enthluﬂtlnn guarnnteed.
our Free is Ready Mowl
CENTRAL CAMERA MPANY, Est. l.“
| 230 8. wm:h Ave, Deopt. K1 Chicago, N

DNAN A.Q. PLANTS furnish the snme eurrent
un Ly perviee. Oparate ltadio, Water BEjpstem,
elrgerntor, all Applinooea

SIZES 350 WATTS UP

Have A, Corrent anywhere, MModels $110 and
up. Esey to install, Availnble [rom stoek. Tdeal
a c o for farma, eammpa, like homes, oommersinl puar-
Faels, Mink, Muskrats, with our pumen—anywhere clecttinity la needed.
maw lnldi vanized STEEL - D. W. ONAN & SONS
WIRE T « Write forour FREE TRAP OFFER nnd I1un..u|ul"n.i;- 557 Royalston Awe.. Minneapolis. Minn.

nl' our famous Fish Balt FREE to introduce our trapa.
WALTON SUPPLY 0. 3500 JUMIATA AVE oS Ore T

Print Your

- Cards, stationery, elrculars, tags, labels, Iill'.rnrt.ial.ha‘ ale,
Bave money. Print for I.'I'li'lm; Big F'rnl'lt“ ; riles
;tﬂnni.ﬂ, Url;ll idhex wp:lﬁr Fabesel t'r;\.ur.-;. I,gndlrnn-{rin; .]:rm iE pF-n o

¥ A i tnlng wpel &
details.  THE WELSEY COMPAMY, 0.37, MERIDEN, CONN,

425-POWER s18.50

Produced by Lens Specialists

Wi uge owning a cheap, imitatlon microscope. For
true sclentific 'nnmﬂti Enu need s precision Instru-

ment, era it 18, maﬁnlifluu 10 Lo
425 dipmeters for only 815

You can explore hidden m}rumrlm of
polenee—iearn  microseopy  and  photo-
mierography with o Wollensak, Made by
lens specialists famous since 1508 in
opiieal manufacture.

Other models—100 diameters, $5.00—
70 to 160 dinmeters, $12.60—110 to 235
dlametors, S$15.50 Sllde-makl Sot
£3.50. Atdeslers, or direct postpaid, or G001

= Write for Free Catalogue

FINGERPRINTING INSTRUCTIONS
Fingerprint your friends with Fingerprioting Ink
and Detecting Powder which yuu enn easily moke
yoursell. Bhows how Il rint clues are detected
I.IIL‘| eriminals [dentin rull Instructions sent
Free, Write to The Perter ©hemical clﬂl'l'llhl'li
21 Prospect Avenus, Hagerstown, Marylan

‘I‘oOLLEHEiAK OPTICAL CO,, 895 Hudson Ave., Rochester, N. Y.

I eSS OPES
n..m.wrmm-wﬂ- Wollensak kiceossores
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LITTLE JACK HORNER

SAT IN A CORNER

AFTER EATING A LARGE PIECEOFPIE. . .
HE STUCK IN HIS THUMB,

AND PULLED QUT A TUM,

WHICH HE ALWAYS KEPT IN HIS VEST
POCKET FOR JUST SUCH EMERGENCIES

WHY MILLIONS
CARRY TUMS!

ILLIONS now know the smart thing is to carry

a roll of Tums, always.
other symptoms of acid indigestion have a habit of
occurring at unexpected times.
drench yvour stomach with harsh alkalies which physi-
cians have long wamned may make the tendency
toward acid indigestion worse.
advancement, contain no soda or other alkalies, in-
gtead a wonderful antacid that simply neutralizes
stomach acidity, the balance passing out of the body
inert. Pleasant to eat as candy, only 10c a roll. Puta
roll in your pocket now.

TUMS ARE

ANTACID .
NOT A& L.n.uﬂu:

FREE: Z's=y
® At yoor druggist

HAMDY TO CARRY

Heartburn, gas, and

You don't have to

Tums, a real scientifio

035-38 Calendar-Thermomater with 1he parchass
or 28 box of RR (Lhe all-vegelabls lazaiivel.

FRE

page  illustrated book of |:||.|l.n.l an

“The
Hunq- and Why of Elestricity.” Free when you
regquest our ontmlog of 101 lmumx barguinal
Bend 1De, coin or stampa

Toe BOLLAR Houes, 300 Fhosni Bide, Mismeapas, M.

w.u:- nlul‘mr coat

-

1269 S5, Norton St

MACHINISTS, STUDENTS

Build Four Dwn

D and METALWORKING
CHINERY AT LOW COST

Ao 100 for illosirated eatalogus orv-
ering “knockdown' eguipmant

WoODWORK }Nl]

METALWOREING

Floor sise drill press
Bunnhlzll prean

gui'l.:ndm;}:m 2 wheell

Hu.ur,lud.l are taking l.drlnlm of this
mleal metlhed of B
mi.lnih.-

You Can a;zﬂg Ea;. Ml for tm‘r_d phom. The jwies of the

inrlades all 1]
epauifications, g

LEWIS M&CH’IH’ERY & ENGINEERING CO.

Los Angeles, Cal.

{Continued from page 124A)

d \\C_,'J"THE NEXT WAR IN THE AIR

Such a beam, directed at a squadron of
enemy planes, so it was said, would bring -
them all down in helpless confusion.

These claims are seriously questioned.
Science knows no means by which man
can generate such a beam. It is true that
certain radiations will break down elec-
trical insulation in the laboratory; but to
break down the insulation in a distant air-
plane engine, shielded by a metal hood,
would require radiation intensities beyond
anything man knows how to generate.

Such radiations exist in the center of
the sun, as well as in all stars. They seem
to be generated by the profoundly high
temperatures. The highest temperature
we know how to generate continuously is
in the electric arc, which is approximately
6,000 degrees Fahrenheit. The center of
the sun, however, is millions of degrees
hot. The pressure of the radiations from a
ton of matter at such a temperature would
knock down the strongest fortifications
that man has ever built. Set down in the
center of North America it would set fire
to everything on the continent.

Until we can do what the sun does, an-
nihilate matter, we shall not be able to
sweep airplanes from the sky by playing -
a beam of radiations upon them. The sun
annihilates. 240,000,000 tons of matter per
minute in order to produce the radiations
which it emits. It has been able to destroy
this amount of itself for millions of years,
and still have left what we see today!

But it is a foregone conclusion that the
next war is going to be enormously more
deadly and destructive than the last one.
While the struggle for command of the air
is going on, the giant bomber will perco-
late through on both sides and deal terri-
ble deaths to thousands miles back of the
fronts, One side eventually will win con-
trol of the air. Land and water forces will
then be disposed to take advantage of this,
and the vietor will unloose his maximum
effort, making full use of the latest de-
vices that science has developed. The ef-
fect will be the virtual extermination of
the vanquished and the prostration of the
victor. A century must pass after the next
great war ere civilization shall have gath-
ered itself together and brought a return
of human happiness, comfort and security.

(To be continued)



LSUVEULAR IMESSILOIN LGS ALY LI LLSLING S50 L LIUIN Lad s

Sale Catalog—FREE

Over 200 Styles and Slzes of Stoves,
Ranges, Furnaces at Factory Prices anid
Ensy Terms—as ltthe as 15c a day, More
Bargains than in 20 Big Stores.
_ New styles, new features, new

colors,  Year to Pay—30 days
er'r' '||:|Tl-|'|l!'-:ﬂ l]l'l.a;'IHI‘IF"I'l'II h-g—‘i:—
I-:I'I:d nnm;-.n 'l'v:pn hfﬂhﬂll

Write for FREN Coioles.

THE KALAMATOD STOVE CO., MFRS.
381 Rochester Avenus
Halamaroo, Mich

‘A Kalamazo9o

* Direct toYou"
WHY BE MISERABLE WITH

ltchy Scalp

" When Lucky Tiger Stops It Now? Why be em-

- barrassed with dandruff and annoved by
scalp irritations when Lucky Tiger
quickly corrects those conditions? A
real dandruff remover . . . safe for
adults or children — and among
the world's largest sellers . ..
costs little at druggists and bar-
bers. GUARANTEED.

Uy THIS

HOTTAWA
TOGRE S e
Wood Jll ﬂ.lnl.hlu IE.]-' 15 b

Make Money!? !

than 10 men, ﬂltnwl. m‘ii} -:urd;!n ﬁlr of ’.4
L ™, ¥ THEAn
3 Folls trees — saws limb ? p' b, zﬂ;;'rnl- for other

. work., 30 LAYE TRIAL. Il'rltln 1.Ml.|:|l h-r FHEE buok.

OTTAWA MFG. CO, I741-X Wood St, Ottava, Kansas

Goldentons Radie Co., Dept. 220
BT80 Grand River, Deirai, Mich,

DO YOU I T

profession ni YOUur own,
in o fow weeks earn big income in service fees,—not medical
nar ehiropody—easy terms for home training, no further capital
needed, no goods to buy, no agency. Established 1804,

Stephenson Laboratory,1 Back Bay, Boston, Mass, |

\[ENTURY SRLESMEN w555 !

f BIG XMAS BUSINESS—Get Busy Now
. GENUINE LEATHER TIES

Beantiful new stripes and plaids. Look like silk. Cleaned

Make ’ with & damp eloth. Durmble, won't wrinkle.
M Big profits, repeat orders.  Be independent: have your own
may business. No sales ability needed, Bend 50c or stanips lor

sample and kit. Information fres,

Easily
*‘3‘-“ CENTURY TIE CO., Dept. A, ZM5W. Grand Bivd, Detroil, Mich,

with all the trade vou can.
attend to? Then become
a foot correctionist, and

Adidress

BE THRIFTY'

Do your own|

repairing with
SMOOTH-ON No. 1

HIS cement hardens into

maetallie iron, costs little,
iz easy to apply and makes
dependable permanent and
emergency repairs that save
the householder big sums.

By following directions in
the Smooth-On instruction
hooklet you can stop steam
and water leaks from joints
or cracks in the hoiler, heater,
inmn[.. and rmlmtunﬂ, stop
ecaks from gas lines, stop
leaks of fumes from air
furnaces, ovens and smoke
pipes, inevery instance avoid-
ing a big labor bill and often
the cost of a renewal part.

S8mooth-0On No. 1 is also excellent
for resetting loose mcrews, nuis,
rivels, hooks, hinges, locks, handles,

* drawer pulls, easters, ete,, anchor-
ing bolta and pipe posts in cone-
erete, plugging holes or seam open-
ings in tanks, troughs and pails,

tightening loose
, Bt

Be prepared for
emergencies by
sending for the {ree
book and }rmpmz
a ean of Smooth-
On No. 1 in vour
workshop. Get
BSmooth-On No. 1 in 7-oz., 1-lb. or 5-lb.
ean from any hoardwoare store, or if
necesaary from s direct.

SMOOTH-ON MFG. CO., Dept. 37,
574 Communipaw Ave.,

Jersey City, N. J.

Write for Pleass send the free Smooth-On Repair

FREE BOOK Book

SHGH-DN

SHUﬂTH‘IJN

Dot wilh SMOOTH ON

When writing please mention Popular Mechanics
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matches stand up without slitting them in
any way. It looks simple until it is at-
tempted. It is effected by laying three
matches on the table as shown in the dia-
gram and lifting up with the bottom match.

Putting a match inside a glass is a sure-
fire hit at a small party. The glass is in-
verted on a board. A kitchen match is
placed against its side and the idea is to
get the match inside the glass before it
falls, The average person seldom, if ever,
can do it without practice. Explain you
will do the impossible by picking up the
glass and walking around the room with
it, and then place it over the match before
the latter falls. The secret lies in placing
the tip downward. Then by lighting it and
blowing it out gently the substance in the
match head will hold it against the table
long enough for you to walk around the
room with the glass before covering the
suspended match.

A simple prop that will serve you well
is a double handkerchief with a pocket
arrangement. The hems of two handker-
chiefs are sewn together on three sides.
One corner is left open to form a pocket
as illustrated. The corners should

POPULAR MECHANICS ADYERTISING SECTION

Money in Magic

{Continued from page 60)

placing one on each of the stacks. Hah
the fifth card to a spectator with instruc- )
tions to look at it, then reinsert it in an
pile while your back is turned.
Gather up the cards and make a hurried
search through the deck. When the car
is discovered, work it to the last position
in the deck. Then announce you are going
to give yourself two guesses to name the
card. For the first one, push up the secon
from the last card. When you are told this
is incorrect, push it back in the pack an
at the same time place the last card, the
one selected, face down on the table, as if
it were the one just rejected. In your next D
try, take one from the middle of the deck®
and ask if it is the one. When answered
in the negative, announce someone has
made a mistake as you are certain about
the card on the table. When turned up, it
will be the one forced on your spectater
at the outset. S
\
3

%ﬁTZJﬁRAI}IﬂS MAY BE CUT =

BY USING MAGNETIC ALLOY

High quality radio loud-speakers mag‘\a\f
be produced at much lower cost than ha

gathered together to form a bag. Money, ~"been possible heretofore through the use

lucky pieces and watches can be made to
disappear and reappear in other person
pockets by the use of this.

By using a dollar hill in this routine
another trick is suggested. Have the au

of a new permanent magnetic alloy so®
powerful that if can lift sixty times ifs®

}_ wn weight. Present dynamic loud speak®*
e

rs require strong magnetic fields which
e obtained by the use of electromagnets-

dience note the serial number on the bill.>~The permanent alloy, developed by the-

As soon as the bill has vanished, hand the
handkerchief to your assistant and ask
him to go into another room and bring in
a plate of lemons and a knife. The audi-
ence is allowed to select one lemon from
the plate. You cut it open and find the
dollar in its center. While absent from the
room, your assistant lays the groundwork
for the trick by fastening the dollar bill to
the knife blade with a spot of candle wax.
Fold the bill tightly and in cutting the
lemon, work at such an angle that the

General Electric company and made of
uminum, ¢o i and iron, is e
pected to replace the more costly elec=Y

tromagnets. Originally the material w
developed to/serve as a heat-resisting al-
loy which would not deteriorate at hig
temperatupes. In Japan, a somewhat si
ilar alloy/was found to have great mag-
netic properties and a heat-treating proe- |
ess brojight out similar properties in the
lloy developed in this country. The ma-
terial is not available for fabrication from

audience cannot see the back side of the<.’standard bars but must be cast in the

knife.

While idly thumbing a deck of cards,
make note of the fifth from the top. Divide
the bulk of the deck into four stacks with-

out disturbing the top of the pile. Now -

from the top deal off the four top cards

“desifed

apes and finished by grinding.

{[InYuiries as to makers \';rticl de-
scribed in Popular Mechanics, will be an-
swered by our Bureau of Information upon
receipt of return postage.
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AN AMAZING SENSATIONAL TOOL~-
CUTS BOLTS - SPLITS NUTS - WITH

10,000 Pounds
Pressure Copacity

This small,
husky tool
used in close
for gquickly an
culting Bolts, Muts,
Rivets, Rods, etc.
Over 10,000 pounds
of cutting pressure in-
wre the saving of
time and money by
making “Tough Jobs'
simple. The handiest
and moit powerlul
balt culter ever made,
Write For bulletin or
send 36,50 and wc
will send wou
paid this ind:im-cnublg tocl on money- -back guarantee basis.

VAUGHAN & BUSHNELL MFG. CO.
2122 Carroll Ave. CHICAGO
Makers of Fine Tools for Over 65 Years

ABIG NEW WOOD LATHE

AT A SENSATIONAL LOW PRICE
36" Batween Contors SPECIAL
OFFER

eampacl,
can be
uarters
easily

Imoging if, This extra heavy wood
h- uum Ml Bleed Bod, 48 inchan long, wt

¥ pricss ever quolsd, Meavy duly &
with 1 eiep pone pulley for Vebelk, l.:l.:ri long reservoir miler bearinge. Bpur copter IIHI!
& inoh [nee plote sorew onto spindie. Tallsiock spindle s serew movement of 144
inches, Toosl pest & in, long. Frlfvrl amakngly low. Accessories melwmls 3 step eops
motor puller, r—brh. mnd prk of & Virnkng ohisels, Net welght 27 ha. Bhippin 'r-i:h‘r
B0 lbs. Bend now for FREE informntion, Amaxing low prices, Not sold i hroug
of ghafn steres, BLUE STAR PRODUCTE, 137 Blee Ave. FAIRFIELD, ]"‘\"*

500
; Flitings
T Tﬂ on  ordinary
pipe, Msks plamps
of mny length. Band $3.00
plies powtsge (B _Ib.) For Pomy 500
Jorgensan Fittings for 3 elamps.

i "t-I“r.L“ with .'I'rwr!niv:: rl.lllu' elamps,
E h:ll_ :ir:l "_'“ 8 ke stamdard of I!I.lmdq.l.:l:! rEcags e B
hadet vy H-uf:‘d ﬂ‘;t‘l mimedd everywhers na tha Niest d.hmEH siasm 1" 1o 24

in postage (8 Ib,) madn, Jilnnll.'llll.l' elnmps Lhat wil ;M cip, [0o asgh
'rl twa No. 1 Hund- Lifetisne werv wnd up.
Adjustable l:larnp e Clamp Folks™
4231 N. Ashland Ave. = Chicago, U.5. A,

Fins guality
clamps wilh =
thoussand uses. 7

porewn (L0 jawae,
mpan 67,

'c NORTHERN B
GROWN

GENUINE BROWNSCOPES AT AMAZING PRICES
Mest powerful in America for the moneyl

15 r lung rangs telesoo Fr Can e moon's craiers

of tims on pockel waloh & bloek awny. & secthoos.
Approx. 3 It Inp[ Fine lensen, Brass Boumd.

Can be used ss powerinl m-lrmlﬂil
"-"al m-rrr lllghﬂ‘nlr FilF p-n-‘l-"

ETim.
ﬁ'!

Spwc sl Bupar
ower 30X Telescops
HLIILIMI‘ o lbl-lﬂ Bl imore l.mnlfli-h.ll+
Gusrmnteed to s GO0 Limes Inrger (@ surs
1l ion II:E-.:'II ll;ﬁ elmllll:dﬂl mim, uh:iﬂ“l & pownrs

lanasos, wihes powerful iskroesops
fentare. Onply §1.98 postpakd.

MICROSCOPES

Enbstantially ud‘ Em:-lrl madea, with raek and plnin foeusine, tilting base, slidea,
d-l"*-l“l-ljluh LT l.‘-l.'---mli]r $0.05 poatpaid, 100X 1p 800X triple ohjsetive
revalving r:ulnnuﬂ- ‘Profemiomnal,” enncavs mirtor g et ineluding wond earrylsig eoss
bl ol ting imstrumests, oaly $8.50 postpaid,

EROWNSCOPE CO. Dept. 41, 234 Fitth Ave., New York, N. Y.
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11000.°

PRIZIE /7HIP
MODEL (ONTE/T”’

. ON METRO-GOLDWYN - MAYER'S - 4

Muling:: Bouniy

3"9PRIZE

1 2002°

1. PRITE

$500.°

Z"-PRILE

+300°°

A SCALE MODEL: 2 FT.LONG//

OF THE HM--BOUNTY

® Here's the grenteat kit value ever offered plus 8 wonderful

contest with grand prizea. Kit builds a large model, two feet
long, of the famous old, full rigged English armed transport
H. M. 8, Bounty, featured in M. G. M.'s thrilling sea picture
“Mutiny on the Bounty' now being released. Set contains
solid balsa wood hull, shaped and semi-finished, nlso all mate-
rinls for masts, eross arms, railings, life boat, guns. Numerous
other fittings and parts, ena? to eut out, are furnished on printed
balsa wood. A large tube of cement is provided ns well s paints
and sandpaper.

Shaped Hull for 2 Ft. Madel'

@ In addition to the detailed working drawi upN:lnl top
deck template is supplied which can be Hll-lf‘ deck |.|‘
desired showing exact location of masts, h.ut.chrz. dﬁ:- appara-
tus, eto. Also included is a In.rgt_ fill seale 50 = 30 ine Flu.n
based upon the original plans in the archives of the British
Admiralty providing the finest and most complete working
drawings yet prepared for ship model builders. ch part ean
be laid on drawing the exact size and shape the part should be,
Carefully worked out s by-step instructions are given. Open
to all—full details of l-.lp_ contest rules included in each pet.
Hemember whether you're
want to build and own this beautiful model.
Kit only $1.50.

“contest minded” or not you'll
Complete Model

® Ger yvour afficial ' Bounrey'' kit at your nearest
department store or hobby shop; or send COU-
PON BELOW today. Start NOW to win your
cash prize.

______ S ————
I_Lmum_. BUILDERS GUILD P\!M-I
DEPT. R, HEMPETEAD, N. Y.
Bond me complete Kit for making model of THE BOUNTY.

1 whelose $1.50 plus 25¢ mailing charges (outslde U. 5. A
25¢ extra).

—— ———— —

When writing please mention Popular Mechanics
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ao‘é‘é'ff

2§%CENTURY

Get this great outfitl Make toy
caatings of Buck Rogers, Wilma
Dlttl‘ini Fﬁill?" Ksil:l: aucd lnfzr-
planetary Roclket Ships. Complete
ogutfit for casting hf; full-shaped
figures in metnl. Special paints for
brilliant colors.

MAKE MONEY

With these Popular 25th Century Toys
Make toys and sell them to aloies and o neighborbood
ehildren. ihrl your gem businass Ao,

Gnmptﬂn Dulﬁt ﬂrﬂjr 52 50 Electric
EEND II i P iorarng b --i'll-:- e ‘|u':l. D“t"t
> 4 ok s mdveniures wilre $3 5_0

il fog 3 bl £
i Hise, this sioe mp Ftanilamnd

et 1 .
miniilal lns. e, | wirie p
[I|. .:!.l odle, d puiis oof paint b 4I J aud s |.1.|.|ql,.

l:ﬂ: 2 Sets In ﬂntt .

sulilers with

III-I |1III

& ire, Fislh g n|
.L::| I-. TR .l-'-I-
e

teeh Dwr l#ﬂ l-'Fr,urui!

(]
Jximbiin Taat vy

Seo Buck Rogers Cpsters and Junior
Castors st your dealers, If he can't
mupply you order from the eoapsen

below. 11, 8. Boldiers—2 14* high
[0 s S i e By S S S Vo M S S i W S w2
AAFPAPOHT BROS., TO3 W. Ohlo Il... GM“-. Fil. |
I Enclosed find Monsy Chreder for $. . o Plonee somd (Pasipald In T, B I
[0 Buoek Rogers Caster. . !150 [ Plasss send FREEL BOOK.
I [0 Buck Hegers Elecirie C-ul-:r“.bl.l O U. 8. Beldier Mould...... . Be I
Beck Regers Exira Moulds at §1.00
l D Hoek—Wilma—Kfller Kann O Teko AMan—Disintegeator — ]
I O Depth Mar=—Huck—Dyr. loep Rissk Barney
[0 Bock's Own Rocket Bhip O Tiger Muan—Tiger Fhip— Anteriie I
| [Primt name dearly below or dn morpin} - n";g]:dﬁfrit'mlm"""“""‘* I
I b A P e L A P P R U R l
I Addilress .
e R R et e AT T e St R e LR E'l B e e b R l

JUNIOR CASTER

TRAILER MAGAZINE 51.00

Gnld Min- of Idus o

Tilpmple Fhow
b 1

|I-J: ' truiler llustraim

L3 |
Jere R dullar & il mlng @
ek, A v foe & dlfay A1, Uoneeal baeanl ' s ”' . SEND §1 HD
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D THE SCENES IN THE COMICS

{Continued from page 37)

renders his position as soon as he loses
favor. Percy Crosby has kept his boy fig-
ure “Skippy,” alive by his knowledge of
youth and its moods and Barney Google,
Major Amos Hoople, Harold Teen, and
Caspar Milquetoast are as well known as
many movie stars.

George McManus discredits the popular
idea that cartoonists lead a life of ease.
His business routine is no different from
the average business man’s. He works on
his famous characters from nine to five
o'clock five days a week. Although he has
remained impervious to Maggie's cultural
inclinations since 1912, Jiggs is an accom-
plished linguist and a citizen of the world.
He appears in more than twenty-five for-
eign papers and both the dialogue and the
drawings are fitted to the language and
customs of the country.

Fontaine Fox has been drawing the
“Toonerville Folks" since the business was
in its infancy and when an idea doesn’t
come easily, he simply sits down and “fig-
ures it out in cold blood.” Gene Byrnes
follows the same plan with his "Reg'lar
Fellers” and so does J. Jerome Williams
who draws “Bound to Win” under the
name of Edwin Alger.

The comic artist faces terrific competi-
tion. There are more than 250 comic strips
running in the daily newspapers, and the
half dozen large syndicates that control
the output are constantly on the lookout
for new ideas to replace those that have
become outmoded. What do cartoonists
make? There are as many answers as
there are cartoonists. The salaries range
from $1,200 to $250,000 a year. According
to one syndicate official, there are prob-
ably a dozen stars in the business who re-
ceive more than $1,000 a week. Some
work on a straight salary but the majority
get a percentage of the gross income.

But the weekly salary check is only one
source of income. Many artists receive a
share of the movie and radio rights of
their comic strips, royalties from manufac-
turers who use the names of characters,

" commissions to draw the illustrations for

national advertising campaigns, and many
other side issues. Cartooning is a field of
overnight successes and quick fade-outs
and yet withal, it has a high percentage of

{Continued to page 132A)
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DON'T
BUY

Guitar
Mandolin

Banjo or

DI’UI‘I‘IS

Don't buy Guitar, Mandolin,
Banjo, or Drums, until you
have tried the Blingerland
May-Bells, Guaranteed More

for your Money. Wonderful snappy. powerful, pleasing tons,
No equal In price. Bold on easy ments and & E.nmf trinl
by lﬂ leading musie dealers. o - i

Cut This Adv, Out — Good for $1.00 Credit

Bend for free eatalog. Mention Instrument wanted.

Address: Slingerland Musical Instrument Mfg. Co.,
1325 Belden Ave., Chicago, lIl.
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STRICTLY NEW, JUST OUT

A High-Class Attractive Machine that vends a Fresh
Clgarette for Ic. A Vending Humidor. Weighs only 7
Iha. Dvisplays and sells two brands. Adds beaury to any
fisturcs. Earns large steady profit for {ts owaer. Noth-
ing else like it. Sells on sight to Restaurants, Taverns.,
Bnut{ Shops, Barber Shops, etc. You make $5.00 on
each $15.00 sale. Act quick, all territory is virgin. Com-
plete sample outfit including handsome sample case
only $15.00delivered. An opportunity seldom offered.
Write at Once for Agents® Proposition.

MIDGET VENDORS COMPANY , Bimbe,,

Salex Div., 13 Buder Bidg. St. Louls
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[IND THE SCENES IN THE COMICS

{Continued from page 130A)

opnotchers who continue to entertain
their millions of followers year in and
year out. Carl Anderson spent more than
fifty years in the business before he
struck pay dirt in the impish youngster,
“Henry.” The success of twenty-four-
year-old Alex Raymond reflects the other
extreme. He went to work for a syndicate
at a small salary because he wanted to
draw. In less than a year he was given the
assignment for the daily “Secret Agent
X-9" thriller and in his spare moments he
draws two full-page features, “Jungle
Jim"” and “Flash Gordon."”

Martha Orr, a Chicago girl, made the
rounds of advertising agencies and radio
stations with art samples and continuities
without success until her heart-throbby
“Apple Mary"” cartoon serial was launched.
It made a big hit almost at once. On the
other hand, Rube Goldberg was making
more than $1,000 a week when his arch
simpleton, “Boob McNutt” and his equally
famous “nutty inventions” slipped from
public favor and drifted out of sight.

Keeping a plot going is a common worry
of all cartoonists but the creators of the
“girl-type"” strips have an added problem.
They must keep up to the minute in wo-
men’s fashions! The clothes that “Tillie,”
“Dora,” “Diana,” and “Winnie Winkle"
wear are as important as their jokes and
stories, Carl Ed doesn’t follow young
men’s fads and fashions—he sets them!
For several years, his “Harold Teen” has
had a profound influence on the dress and
slang of high-school students.

A cartoonist must observe a long list of
“don'ts” and guard against injuring any-
one’s feelings. No mention must be made

of religious or social matters of a. contro-
versial nature. One artist once showed a
small child pulling the tail of a cat and
was deluged with letters of protest.

As a rule, a cartoonist works three
weeks ahead of his.daily series and eight
weeks in advance on his Sunday page,
and as some newspapers carry either one
or the other, the artist must plan his strip
to run smoothly so those who read only
the Sunday paper can follow the series the
same as those who read the daily episodes.
And, of course, there must be no break
between daily and Sunday for those who
run the strip continuously.

Contains prices and illustrations on laboratory
apparatus—chemicals’ stains—reagents—micro-
scopes and slides—bacterin and butnn:,r_‘?:a:i-
mens—rocks. A veritable encyelopedin—don't be without
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IncreaseYour
Earning Power

Apply time and labor-saving kinks to your work.
Your efficiency will soon be recognized and you will be
in line for advancement,

If you do machine shop work of any kind, sheet-metal
work, painting, carpentry, auto repairing, farming, con-
crete work, plumbing, electrical work, welding, hl;llIfIl:u_g.-
glass work, general repairing, tool-making, poultry rais-
ing, masonry or home repair work, get this

LIBRARY OF 2000

TIME ano LABOR SAVING
IDEAS ror SHOPMEN
ano HANDYMEN

JUST PUBLISHED

360 Articles
793 [llustrations
224 Pages
Price 50¢
See partial list
of
contents below

1ncluding the new 1936 lssue [lustrated above, there are
five volumes In the Shop Notes Library of 2000 easily un-
derstood short cuts to every=day Joba, Here are Just a lew
ol the subjects taket from the latest lssue.
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DOES WORK OF MANY
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1 nnd power—that gets field
v Ll
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for farms, ranches, truck gardens, Durseries,
orcharde, poultry ranches, esutes, suburban
homes, goll eourses, parka, eto.

SHAW GARDEN TRACTOR

New 1938 Model Has 3 Speeds Forward, and
Reverse. Special to Order, & Speeds For-
ward—runs from 4 mile to 15 miles per hour.,
MNew Powesr Turn onables Shaw to turn in i
tracks with ne lilting or pushing. Reverse Gear
makes it eaay to work among rocks, roots, in
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METAL CUTTING LATHE g pnecision

Unbelievable Value .. Amajzing Bargain only

Fasteat selling toal in Americal Star
tling value! An exelusive Mational prrodunt.
Fumished compleie with ectnpound slide
reat, 4 jawed 3 in. chuck and 4 in. fase plate
Aprurately tumod snd machined. Only
$6.85 (without chuck and bushing) §1.5D
axtra for chuek; 8¢ lor bushing to At chuck
to lathe. S10.056 complein with chuask and
bushing. Bame lathe furnished with 20 in
bed, $1.00 cxtra. Shipping weight 30 [ha,

Mollow spindle. large oversizsed bronae besrings. Ceplers, stapderd Meorss
tupers, J1 k. bed, § ln. pwing. 13 in. between gonters, A genuine rpaliiy
tond,  Ddeal fror machine shop or heme wurkshon, Mosi smaring Metsl
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ant Frogs

. START IN YOUR BACKYARD
I Big Profits 3 i Joo® oioglerty.
Market Waiting 2ol tc FREE

Demand exceeds supply everywhere. BOOK

Start with backyard ponds in any climate. Season
just starting. Write for FREE frog book and com-
plete details NOW!

AMERICAN FROG CANNING COMPANY
{World"s Largest Frog Market)

2 .
o o bl i auah Dept. 133-AA MEW ORLEANS, LA.
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YOU CAN BECOME A GOOD SKEATER

{Continued from page 42)

likely to find your muscles sore and in a
short time you won't be in shape to do
much racing. For distance events, don't
set any more pace than necessary.

There are two recognized ways of get-
ting around turns indoors. One is to em-
ploy the chop stroke and the other is to
slide. The first probably is faster but it
uses up more energy, Although requiring
more ability and strength, sliding saves
stamina. The smart speed skater learns to
take his turns wide. Sweep wide before
coming to the first, then cut inside to be
on the inside at the middle of the corner,
and stay there until ready to sweep out
for another. An eight or ten-lap track is
best skated egg-shape.

The start of a straightaway sprint is of
paramount importance. Most sprint starts
consist simply of chopping eight or ten
strokes to get into stride. The arms should
be kept close to the body like a track
sprinter. Above all, use a short stroke,

To be a top-notch skater, you need the
wind and heart of a track star, Conse-
quently the same sort of training should
be observed. Skating equipment is im-
portant. The shoe should fit snugly and
for indoors the blade must not exceed fif-
teen inches in length. The skate for out-
doors is virtually the same except that the
blade may be one-half inch or an inch
longer. When the skates are set to the

(‘\ inside of the shoes the ankles are braced

and greater speed is possible. Always
work with someone a little better than you
e, Then your style is bound to improve.

& [3/

PILOT'S “BLIND SPOTS” CHARTED
FOR SAFER FLYING

Plotting of the “blind spots” in a pilot’s
line of vision is accomplished by using an
instrument called the visiometer. When
placed in the cockpit of the plane at the
spot where the pilot's head comes in ac-
tual flight, the device measures accurately
the exact parts of the plane which obstruct
vision. In military craft the problem is im-
portant because enemy planes could at-
tack at one of the blind spots before the
victim knew what was happening. Some
of the world war pilots cut away parts of
the fabric of their plapes tg Enlaﬁe their
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Follow the Snow Trails an
NORTHLAND
SKIS

Don"t miss the pleas-
ures of the woods this
winter. Norchland skis
ill help wyou enjoy
Fparkling winter days.
MNorthland skis wre

Enjoy the woods and
fields this
winter

easler to  handle be-
eause they gre matehed
for weight, wraln and

Imberness, “Made of rigldly
relentad woods in expertly de-
Blgned models for touring
Blalom, downhill !]Lulil.llllh r i

"racing—al Identitied
by the deerhead trade-

Free booklot mark.

HOW TO 8SKI
will help vou lesrn,

NORTHLAND SKI H.I.HUF#GTUHIHG co.
Wnrf.d s Lqr'tlf Sk Mlnufﬂrluf:rl

55 Merrlam P . Paul, Minn.

PEHJIZ‘E J C A LE
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MNeww! DRILL PRESSES

FREE Bench and Floor types. Ca-
pacity to 157 dia. work. Ex-
|”I trn Cll.pel-:ll']l' wherever needed
most. 5 speeds. A ““High-
I}ITM.DG Slow 'apeed machine combined.,

d!mlll.ﬂl'lllll:l. IN 1 -
Jolnters |l cvee o “'n'i‘l'wlt‘*’m“"“'.;'::_!i:
Band Saws | ben'.irﬁf'm;_fu'ﬁf-' Midern all
I..H.h thrw, Abend ol I1|wlt:||r|lr ]‘! e
a5 Crans lully bsfors you by, g ket

pusbity. Low prices.

Fine Caagea.

TII.TI-HG- .I.IIIIIH SAW

ilan I'.I. wl ail L |-11m“‘|1;-tl::r:::

T e e
slerm at eve

BOICE-CRANE

WB.2JE. BOICE-TOLEDD OHIO

Enm.;?ﬁ.ﬁﬂ:uhﬂhhm Ldie FlOTO ¢
Zﬂ roal e mae m.ln'dn'h::'-ngi deﬂlqy‘um
nlag I AUTODMATIC. Noe ssparience

| &ad
Also COPIES any pi.rl.ll'l E“LDH'
'FT.RTB daliversd. lnteresting c
Iﬂ!ll. 'FH'ﬂTﬁ EHHHGER Eﬂ. I
ih Strast, New York CHy 5' E

BUILD IT YOURSELF &= o

|
JIM DANDY CADIN 'I'llll.-'E!
rln.lll]r Bliswiny] Essy to Dasllad st juw pral
Tians r||1 incatiar t] I|1 IH’ ’I. Ul—=inchiade |-|
Irimgrn: h- L Bk " it erinl Lis
e |||g wlaw] IIHI D-qu Bill .Hlll
Drarrdy, 'B-u 125-A, Waussu, Wis.

IAN BLIND MA IALS

You can make your own blinds and sell to others. I furnish
head rails, tilt rails, bottom rails, slate, hardware, English
Ladder Tape, Cord and Hardware.

R.A. PETERSON GH00 M. Ashisnd Bivd., Chicsgs, 0.

bRy i‘u.t Elun g “Lully-hua u-ea.. -y
il A nzr ftlimo. B (in Buln) lof wour eo
ROT HANCOCK, I!‘I I-l.rl Ava. , Portzmauth, \'IIII"},]

IE YOUR OWN PORTABLE HAND WEAVING LOOM

Weavs bively oloths, searves, hel runpers, slc. Pl

eheek, fnrian, sripes. Gilie
rl'n!ldr pale, Weaves an rlwn-- . offipe, car, er‘n. st cor bl o lag or in
H-nfu- by B C. Depi, ion and 'W'n-rbrn'- l.qu Chesply mads, iny wond, I.rvmu

aumulﬂl parts, hIlI ONE DOLLAR tmoney order, U, 8, or Can. B} for

l'1|l li.u!‘-i- s, plans, permil ta makes owr Approved loom. Aul.rr! Fussess, et our tested

desfens all types hund Iwwlm wheels, vle.  Can supply paris home sssambdy .
FIRMITAS MFG. COY 14, C.. GANADA.

NEW!!{ MIDGET POCKET RADIO
$ 99 gomiste

Fits in any small pocket
enwily. Weighs only 4 oms.
as shown. Neat appearing.
N tubes, battories, or plec-
trical conoectionn nesded!
Nothing to wear or oeed
roplacoment=—will last lor

l... venrs—only one  moving
part! BEepurnies pnd e

¥ eeives hrosdenst  stations

Ieacee MUCH GREATER on st l"l“"uhIj LPIEI:r ey
H'ptn'lﬂl—“i g ItEle nkmkic oo

_ jnlerferensel nn.::u.dl..rj.unh} RN E o CRVTTATE 1O AT

w JIJ'H'.I.‘I .Mm.llul: iy pogniplats with fddget phens and stroetlons fo uss whille is bed,
L hobels, sutos, ol winim, un biryries of oy '|'||m o may be. Mo rompibated or
- \n%l_-r honkupe—{aken only & seond to conneet! HOUSANIDE OF BATIEFIED

ERE, LESE .‘I.I'tl.. ACTH. Bend only $1.00 and {nr .||u|-Irr|=r|_ $1.99 plas posl-
lﬂmiDEﬁn}“-J“ 1:;' send 5209 (Cash, Money Urder, Cheekl. Ides| Gife, Gunmniesi,

L
~*  TINYTONE RADIO CO., Dept. P-1, KEARNEY, NEBRASKA

r .
.

8 v = Al .

. N \ T L ‘_.

+ L}
- & L]
. .

SKY HIGH—WHY NOT?

{Continued from page 27)

gins to be lost. The sun here does not
shine so warmly upon the bag and the
temperature of the atmosphere outside the
bag is higher, the result of coming closer
to the earth again. Ballast, therefore, must
be dropped quickly and expertly to keep
the balloon from getting out of control.
For this purpose reserve ballast is car-
ried. For, should the balloon come under
a cloud bank in its descent, its speed
would be greatly increased, the result of
losing its heat more quickly than other-
wise, Conservation of ballast, therefore,
and a reserve supply are two imperative
things in ballooning.

To ascend 73,000 feet, bureau of stand-
ards figures call for a balloon and equip-
ment weighing 4,900 pounds and ballast
weighing 1,900 pounds. Beyond these fig-
ures the experts have not gone as no bal-
loon has been contemplated for a greater
height than 75,000 feet. Theoretically,
however, on the basis of present ratios a
90,000-foot altitude would call for a bal-
loon weighing approximately 12,000
pounds and carrying 4,200 pounds of bal-
last; for 100,000 feet, 22,300 pounds weight
and 7,600 pounds ballast. To double the
present altitude height, 2,500 tons weight,
at least, it is estimated, would be needed.

The interesting fact is the tremendous
increase in balloon weight as altitude in-
crease is sought. This almost insures
75,000 feet as the practical limit of alti-
ture for man with present equipment.

Silk offers a lighter balloon fabric but
does it guarantee the safety that present

fabric does? -Again, free balloons equipped

with automatic instruments can attain
greater heights than those human-
manned. These, however, are very much
limited in performance as compared to the
gondola-attached bag.

To avoid danger of explosion, helium
has been tried instead of hydrogen, but
helium does not have as great lifting pow-
er. Despite all the difficulties, however,
many of the hazards of life in the strato-
sphere have been mastered by applying
the laboratory methods of the chemical
engineer, according to Dr. Jean Piccard.

By eliminating carbon dioxide from the
air in the gondola and adding oxygen, reg-
ulating the temperature and the humidity,

{Continued to page 138A)
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Pendulum in Darkroom Helps Determine
Correct Exposure Time
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Swinging Pendulum That Flashes Light at Intervals
of One Second Aids in Making Enlargements

As it is important that exposure time for
photographic enlargements and similar
work be made by regular second inter-
vals, a pendulum that swings once each
second, and flashes a light with each
swing, will enable you to do the work ac-
curately. The pendulum is suspended from
a shelf or wood block and has spring-
brass contact points at the upper end.
These are wired to a dry cell through a
switch and a red bulb. A weight on the
pendulum is adjusted so that the latter
makes one swing each second, using a
watch to get the adjustment accurate.—
L. B. Robhins, Harwich, Mass.

Two Methods of Detecting Water
Leaks in Auto Motors

If you are suspicious that water is leak-
ing into cylinders of your motor, try one
of the following methods: When the motor
is cold, the radiator should be filled to the
top with water, after which the motor is
started. Bubbling and hissing in the wa-
ter can be heard by listening at the radia-
tor filler hole if leaks are present. An-
other method consists of running the mo-
tor until it is hot, after which the spark
plugs are removed in quick succession. If
the leak is of any magnitude, steam will
escape from the offending eylinders in a
considerable quantity. Escaping gasoline
vapors may sometimes tend to confuse,
but the odor of steam is quite distinetive
and cannot be mistaken for other vapors.
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{Continued from page 138A)

and even keeping the air fresh, science has
made living in the rarefied space many
miles above the earth possible,

“Weighing off” the balloon by blasting
the ropes with T.N.T., it was discovered,
keeps the delicate cosmic-ray telescopes
intact, The use of rubber tubing to make
an air-tight introduction of the valve rope
into the gondola results in a valve and
cord continuously free and usable. The
selection of metals for gondola construc-
tion is a continuing chemical experiment.

“The oxygen problem, contrary to pop-
ular belief, is far less important than the
carbon-dioxide problem,” says Dr. Pic-
card. “A crew of two absorbs per minute
about 1,500 to 2,000 cubic centimeters of
oxygen and replaces it by a similar volume
of carbon dioxide. The air breathed in
the open contains about .03 per cent car-
bon dioxide, but fortunately this is not the
limit of human tolerance. Four per cent
carbon dioxide produces rapid breathing
but is not very harmful. Two per cent
causes no bad effect, and it was considered
the upper limit to be allowed in the gon-
dola of the balloon.

“Several methods of air-conditioning
have been proposed and used in the stra-
tosphere gondola. The simplest method
would be to evaporate liquid air and to
release a corresponding amount of air
from the gondola into the near vacuum of
the stratosphere. But this method is high-
ly uneconomical. A more economiecal
method consists in replacing only the two
liters of spent oxygen and in extracting
chemically the two liters of carbon dioxide
produced per minute, This method re-
quires only one and seven-tenths kilo-
grams of oxygen in ten hours, while the
other takes about seventy-five kilograms.

“Two methods are feasible for the re=
removal of carbon dioxide: pads filled with
alkali and the Draeger apparatus for pro-
ducing fresh air, which may need repairs
and may cause the atmosphere to be
charged with alkali dust. We decided to
use the alkali bags, which always work
automatically. Little mattresses of gauze
were filled with alkali. They were one or
two inches thick and about eighteen
inches square. Potassium hydroxide on
asbestos was the alkali chosen first.

(Continued to page 140A)
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Temperature-Warning Device
for Water Systems

STEAM FITTER'S
"EWING ™ JOINT

Pointer and Steam-Fitters' Swing Joint Installed in
Pipe Line to Indicate Temperature Changes

Taking advantage of expansion and con-
traction of pipe under varying tempera-
tures, a reliable temperature-warning de-
vice is readily incorporated in the water
system of a greenhouse or other place
where temperature changes are critical.
As the expansion of iron pipe for a small
rise in temperature is quite small, it is
necessary to measure it carefully., This
can be done by anchoring the ends of a
100-ft, length of pipe in concrete firmly
and providing a steam-fitters’ swing joint,
which carries a long pointer as shown. The
end of the pointer can be made to connect
with an electric alarm when certain tem-
peratures have been reached. Due to the
fact that various pipes are expanded at
different rates, no definite expansion rule
can be given, but once the danger point is
found and the warning made to sound at
this point no trouble will be experienced,
as the expansion or contraction rate of
any given line of pipe is always the same.

{[Soiled dust mops may be cleaned by im-
mersing them in hot water to which wash-
ing soda and household ammonia have

been added.
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SKY HIGH—WHY NOT?
{Continued from page 138A)

“It was not certain, however, that this
compound, which in the laboratory is used
for the absorption of carbon dioxide from
dry air, would be 100 per cent effective
under the conditions of the flight, where
it was not known how dry the air would
be. Therefore, a second set of bags was
filled with sodium hydroxide. Both chem-
icals worked very well.

“In previous stratosphere ascents the
observers have suffered from high hu-
midity. In one case they were soaked to
the skin by water dripping from the up-
per part of the gondola. Therefore, we
filled another set of bags with anhydrous
magnesium perchlorate. These pads kept
the humidity within very low limits. Gran-
ulated silica gel, easily disposed of as bal-
last, was carried to absorb those organie
chemicals which cause the difference be-
tween fresh and stale air,

“The activity of the chemicals was much
improved by the fact that the lower part
of our gondola is painted black and the
upper part white. Therefore, the lower
half of the gondola absorbs more of the
sun’'s heat, and this produces a natural air
circulation inside. The chemiecal composi-
tion of the white pigment is of the utmost
importance because some white paints ab-
sorb infrared rays and become just as hot
in the sun as black paints.”

Since the gondola used for a strato-
sphere flight must not be shaken because
of its delicate cosmic-ray instruments, and
the slightest wind will push the balloon
sidewise, “weighing off” proved to be the
most delicate part of the whole enter-
prise. Dr. Piccard solved the problem by
introducing four cardinal ropes to hold the

. load centered and then severing the ropes

by blasting them with T.N.T. As the cut-
ting had to be rapid and close to the load
ring, eighteen feet from the ground, it
could not have been done with an ax.

Until some revolutionary development
occurs in ballast or fabric, fifteen miles
will about remain the altitude record.
There has been talk of “hydrogen ballast,”
lighter than the fine shot used, if effective
otherwise. And it is not impossible that a
lighter balloon fabric than that used at.
present can be developed. But to make it
as strong as the present fabric, is some-
thing else again,
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THE LAND OF GOLD AND MYSTERY

{Continued fro age 1T)

dition to gold and silveF, are lead, copper,
zine, graphite, arsenic, mercury, antimony,
tungsten, tin, molybdenum and iron.

In the last few years, many changes
have been made in the Mexican mining
and labor laws. Anyone contemplating a
mining or business venture in Mexico
should first obtain information from the
Pan American Union, Washington, D, C.

The mountains of Mexico also offer a
varied and in some places, a delightful
climate. The central plateau on which
Mexico City lies has a particularly enjoy-
able climate. Tourists from the United
States familiar with the climate at the bor-
der are usually agreeably surprised when
they arrive in Mexico City and find that
it is not too hot or too cool for comfort. It
is very much like the late springtime in
the northern United States with very lit-
tle variation between winter and summer
except in rainfall. The central plateau is
about 7,500 feet above sea level and is
completely hemmed in with mountains
which shield the valley from winter winds.

The climate in the lowlands along both
coasts is tropical and extremely hot in
some places. A chance to experience the
many variations in climate between that
of the central plateau and the tropical
lowlands is offered in the rail trip over

the Mexican railway to Vera Cruz, Mex- °

ico’s most important Atlantic seaport.
Visitors to Mexico will be impressed not
so much by its cultivated crops as by its
wild vegetation. In the humid lowlands
hundreds of species of trees, palms and
ferns are garlanded with countless small-
er plants, In the arid regions there are
many species of cacti, and a rain may
bring a profusion of color. Indian corn is
one of the most important agricultural
products. Others are cottpn, beans, sugar
cane, sisal hemp, coffee, bananas, oranges,
cacao and rice. The proportion of Mexi-
can land that can be cultivated is rela-
tively small although important irrigation
works are being built in many sections.
For years the Mexican government has
been constructing an automobile highway
from Laredo, Tex., to Mexico City. The
completion of this highway will enable
more Americans, seeking new touring
thrills, to visit this charming country that
rivals Europe as a tourist paradise.
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8§ AUTO LIGHTER

BIG MONEY-MAKER!

Brand new whirlwind seller! Over-
night sensation!  Selling like wild-
fire! Just touch cigarette to tip
of MYSTERY Auto Lighter—
puff nnd smoke! Cigaretts ia lit
ne if h:l.' maogie! NO SPAREK,. NO
FLAME, abgolutely WIND-
PROOF and FOOLPROOF!
Nothing to go wrong, no wheels,
flints or mm"mE_'pﬂ.rtu. Attaches instantly to DASHBOARD or
WINDEHIELD of car by ingenious rubber suction cup. Sells
on sight to ear owners for §1—millions of prospects everywhere!
Get your SHARE of these hig, ensy profits!

MANY OTHER USES: Scll MYSTERY Lighters

to ho ofMlers, beauty
shopa, billiard parlors, barber shops, ete., for uﬁu tahles, desks,
chalr arms, etc, This astonlshing MYSTERY Lighter prevents
tobacco stalns on teeth or fOngers.  Sclentlfic tests show NO
FLAME—ND STAINS! No chance to burn or scorch fingers or
clothing, No llghted matches—therefore no danger of fire from
carclesaness! Simplest, caslest, SAFEST way to Ught a clgareite!

AMATING 5™ money maker Ffor Wholesale Dis=
FHREE tributors, Sell dosen lot self=display cartons to
aule sccessory dealers, garages, drug stores,
Eﬂn DS ele., for quick re-anlef
OFFE R, {JIANY OTHER MODELS FOR POCKET
SE IN GIFT PACKAGES. Dulld a per-
manent, profitable route of repeat customers, Write at once for
Extraordinnry FREE GOODE OFFER and speeinl NO RISK
sample offer.

PROGRESS CORP., 1 EAST 43rd 5t., Dept. D-1, NEW YORK

FACTORY TO YOU

NEW REMINGTON NOISELESS PORTABLE

AT LAST! Tho famous Hemington
NOISELESS Portableisyours{oronly
ten cents a day. Brand new, Notre-
built. Standard keyboard and every
e Tl

ping course. ay free trial. You
dﬁn'tﬂsklpﬂnn . WE PAY ALL
SHIPPING CHARGES. Act now!
Write Remington Rand Ine., DREE,
152-1, 205 E.42d 5t., New York, N.X.

DRILL PRESS VISE

For meshinisis, tool-makem, homw o
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U your loeal music store, or

; ﬁ write for beautiful litera-
ture. Mo obligation. Easy
terma. Write today. 11a
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B

EVERY LATEST RADIO DEVELOPMENT

For the Radio Experimenter, Ham or Fan who bullds his
own Radio and Radio Devices, this 196 page book Is In-
vyaluable. It lists over 50,000 ltems; approved parts so
that you may build your own pet circuit; all latest Im-
provemnents; the last minute developments of leading
manufacturers; Big Short Wave Dept., World"s greatesr
PA Dept, , scores of kits from 2-10 tubes . . . all at LOW-
EST WHOLESALE PRICES, Get YOUR copy TODAY!

---_-—-- —— -

l “uﬂ;"’ Wholesale Radio Service Co.,
100 Sizth .n'l.'h".nue.. Derrt PM- Ii
ew York.

ﬂ New York
B“F J' Rush your FREE 198 page catalogdNo. 50 for 1036,

‘ Clty.. s JArane.
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There Are Years of Satisfaction
In A Gift Like This

$23%8

AS SHOWN

DRIVER
BENCH
SAW

Every man has a yearning for good tools. Give him
any DRIVER Tool, he's certain to appreclate your
thoughtfulness. DRIVER Tools give years of satisfaction
— as over a hundred thousand owners can tell you.

The bench saw shown above is a most popular model.
It rips and cross cuts heavy lumber with no effort at
all. Tubla tilts to 459 for mitering.

A 72 page Iustruction Book is irnm free with ﬂ'-'\d'l;!
major feol. Books can be bought separately ai 50
Walker-Turn nr?u Inc. llﬁurﬁ:hmun 5t., Ploinfleld, N. L
Flua“r sand me your 40 page Catalog

WITH CDM!IN.I.TIDH BLADE,
MITRE GAUGE AMD 72 PAGE
INSTRUCTION BoOOK.

Hame
Address
City Srote

SHORT-WAVE RECEIVER DE LUXE
Y. '[Cnn tinued from page 101)

amateir I;’ands could no longer be re-
ferred to “as crowded.”

The selectivity of the HRO receiver is
controllable directly from the front panel
and may be varied from knife-edge per-
formance to a broad degree which will
respond to the full musical range of short-
wave broadcasting stations. A set of four
coil units is supplied as standard equip-
ment for continuous frequency coverage
from 4 to 30 megacycles; a megacycle is
1,000 kilocycles. The four coils in each
set include two stages of preselection, de-
tector and oscillator. They are ganged to-
gether for swift, easy handling and plug
in as a unit.

A switching device on each coil permits
change from general coverage ranges to
amateur band spread over the entire dial.
Individually calibrated tuning curves are
mounted on the front of each coil unit as
will be noted in the upper photo and the
case of coils shown at lower left.

Outstanding features of this receiver
other than those previously mentioned
are: crystal filter, automatic or manual
volume control, beat-frequency oscillator
for c.w. tuning and a vacuum-tube volt-
meter with the instrument calibrated in
the “S" scale of carrier intensity. This
meter records the strength of an incoming
signal, according to the new R-S-T sys-
tem, by merely pushing a button. Nine
tubes are used, not including the rectifier.
The circuit employs two stages of tuned
radio frequency ahead of the first detec-
tor: these high-gain stages account for the
unusual sensitivity of the set on weak for-
eign stations, and the noticeable absence
of troublesome image-frequency effects.
These tubes are followed by the first de-
tector, high-frequency oscillator and two
stages of intermediate-frequency ampli-
fication. The seventh tube is the diode
detector and first audio amplifier, which
works into a pentode output power tube
operating a good loud speaker to full ca-
pacity. The ninth tube is the beat-fre-
quency oscillator that may be switched on
and off as required for code signals, or for
locating the carriers of weak distant phone
stations. A separate power unit is used
with this de luxe short-wave receiver
which is specially designed for amateurs
and short-wave listeners.
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i
CHARTING STORMS BY RADIO b
{Continued from page 3) 3% %

some distance from a storm the resulting
graph was an extreme ellipse, with several
bumps denoting minor disturbances. As
we came closer to the hurricane the ellipse
broadened out, and when in the middle of
it, the reading was almost circular,

We deliberately went into the path of
the storm and took fifty pictures of cloud
formations, made sketches and measure-
ments of value for future work, and chart-
ed the path, height and speed of the
clouds. The first rain squall was encoun-
tered in the Dismal Swamp in North Caro-
lina. Fortunately the storm had already
wrought its havoe farther south and had
swung out over the ocean. The most pe-
culiar feature of the hurricane was the
cloud formation. There were long stream-
ers like the spokes of a wheel, slowly re-
volving about the storm center. As we
drove along, a bank of clouds would loom
over the horizon. As it met us, there
would be a deluge, lasting for ten or fif-
teen minutes. Then the sky would bright-
en and often the sun would shine.

In South Carolina there was a lull, but in
Georgia we saw a tornado coming straight
toward us and paused only long enough
to photograph it. Two minutes later we
saw the twisting column of cloud about a
mile away and directly alongside of us. A
tornado roars like a waterfall. In Florida
there was plenty of evidence of a storm
having visited, but it had departed.

With our crude homemade apparatus
we had located and encountered the hur-
ricane, starting from a point over 2,000
miles distant. Under the present system
of weather forecasting, reports are oh-
tainable only twice a day. This is not
enough for high-speed aerial transporta-
tion. Most hurricanes are high-altitude
affairs, not even registering on the ground.
High-altitude storms are heralded by stat-
ic, the same as others. This can be heard
and located. Due to the extreme carrying
power of atmospheric electricity, three or
four stations would be sufficient to chart
all the air lines of America and furnish
hourly reports, greatly simplifying the
present complex system of interconnecting
phones and observers. Such a system
would also be of great value to shipping.
Perhaps at last a real use has been found
for the much-abused static. .
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There’s Safety in Height

{Continued from page ﬁ-ﬂ
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though the pilot is continually pulling
back the throttles as the plane drops to
denser air. If he has been flying at a high
level the pilot may begin his power glide
as far as 100 miles away.

Aeronautical engineers are looking to
the time when airplanes will fly at even
greater heights than at present. For
flishts of more than 1,000 miles faster
speeds could be made by flying as high as
35,000 feet in “pressure” cabins in which
comfortable atmospheric pressures could
be maintained.

“The main problems of flying higher are
those of safety and comfort,” one engineer
states. “Most of the problems of power
and construction have already been solved.
Most important of all will be the develop-
ment of a control system that will always
maintain the same air pressure in the
cabin. A change in air pressure of two
pounds per square inch doesn’t seem much
but to a passenger it would represent an
abrupt vertical climb or dive of about
3,000 feet. Such a change in pressure
might rupture the eardrums. It may be
five years before practical passenger fly-
ing at such altitudes will be realized.

“Before that time we may be flying as
high as 20,000 feet without special equip-
ment merely to get over storm areas. At
20,000 feet the gain in speed is not enough
to warrant steady cruising. At that alti-
tude pressure cabins would not be needed
and passengers and crew would be kept
comfortable by spraying oxygen into the
cabin.

“At 20,000 feet you can be certain your
cigarette lighter won't work, At that alti-
tude there iz not enough oxygen to sup-
port combustion and that is one of the
reasons why engines must have super-
chargers. By supplying the oxygen defi-
ciency the passengers and crew could be
kept comfortable at quite high altitudes,
below the heights where pressure cabins
are necessary.”

Captain-pilots today are studying celes-
tial navigation. Navigating by the sun and
stars may become a necessity because at
high altitudes haze and clouds often hide
the earth and navigation by dead reckon
ing is apt to be inaccurate on long flights,

Pilots would still be able to use the IEE\E?

beacons but the chief purpose of the
beams is to keep a pilot on a definite
course instead of telling him how much
distance he has covered.

In the future when a pilot flies half
way across the continent non-stop he will
check his position every now and then by
shoving back the navigation hatch and
getting a “fix" accurate to within five
miles. During the day he will “shoot” the
sun with a special marine-type sextant
equipped with an artificial horizon, and
after dark he will point his sextant at one
of the best known stars,

The art of “shooting the sun” has been
speeded up and improved so a pilot can
determine his position at any time with-
out waiting for a noon observation. In-
stead of working out his position by tedi-
ous marine methods he can find out where
he is within a minute’s time by consulting
the latest navigation tables and charts.

Although the pilots are having new du-
ties piled on them almost daily new in-
struments are being developed to elimi-
nate some of their routine work. One of
these is a device that automatically adjusts
the carburetor mixtures for every change
in altitude and temperature. Another is a
constant-speed propeller that automatical-
ly adjusts the pitch of its blades according
to the power output of the engines so that
regardless of the throttle setting the pro-
peller speed remains the same. They are
also expected to do away with the constant
task of keeping the engines of a multi-
motored airplane in synchronization,

I}é.ECT GIVE NAMES TO TOWNS

Insects are responsible for the names of
some American towns. Deadwood and
Whitewood in the Black Hills owe their
names to stands of dead yellow pine killed
by beetles about 1860. Hoquiam in the
state of Washington is an Indian name
meaning dead timber. At various times
the hemlock looper has killed most of the
hemlock and tideland spruce on large
areas in the Hoquiam region.

@[ Our Bureau of Information will answer
questions regarding articles in this maga-

ine, if mpanied return postage,
e 55 4
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BOUCHT
A UNIT

Have a BDHIAVTEOP at Home
CAN BE o | ] ' Unit “A" ns shown $30.05,

WORKSHOP

Consists of Lathe unit,
Bench Saw uwmit, W H. P
Motor, 12 .-c;-mﬂi Motor

AT A
TIME

OPERATES FROM
LICHT SOCKET

OCCUPIES SPACE
ABOUT 6 x 5

Bracket, 18° T'ool Hest, all
tiecessary belts and :milru
and fres book of instrue-
tiomna,

MwiteEnTonvEn co e,
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I Menmo prnd full EInfarmstion

M amis

WALKER -TURNER. CO.INC. PLAINFIELD, NEW JERSEY [[ln e,
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Electroplating with Gold & Silver

and other plating Informatlon In Shop Notea
for 1933. Illustrated. 50 centa, post
Popular Mechanlcs Pross, 200 E: Ontarlo H:nh Chicago
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Automatie, lceless refrigeration has become a mighty Important
factor in our dally lives. Milllons of refrigerators are in use. Many
thouwsands are being installed every month. An entirely new in-
dustry and s new profession hos sprung up ln the past few years.
Alrendy there I a

DEMAND FOR TRAINED MEN

who understand the installation, servicing nond repair of refrigerntors of
all kinds. You ean get staried on a pleasant and profitable eareer in re-
frigerating work with Alithouse snd Turnguisi’s pew book " Modern

- ri‘lnthn.." It covers physies of mfrigeration: prin.ﬂ"nhl ol oo
struction and oporation; different types ol relrigerants; automatic cop=
trola and thermostats; compression devices: condensing apparntus;
electrienl equipment; eleetrie motors, et dee al tools with serviee
oparations; modern service practics.

An up-to-date book covering all typss. agrama in siz and cight
colors. 275 pages. Fully llustrated. F'I-!lhh Price $4.00 Postpaid.
Bent C. 0. D, in U. B. if preflerred. HBmall amount extra lor postage charged.

Popular Mechanlcs Press Rosm 138 200 E. Ontarie 5t., Chicago,

Learn Alr Conditloning. Be one of the far seeing men to get in early
nnd take ndvantage of the many new opportunities. Thousands of
| natallations have been mude nnd are being made,  Air C nmlltlrmlng
meand not only comfortable lving, but, in industry, the perfecting
of ideal conditions for the manuficture of many products, The
creation and control of Indoor weather is

AMERICA’S NEXT EIG INDUSTRY

Get your start with the new book by E. W, Rissbeck, International
authority. It a8 complete, nun—f.n-chnlml tells what A. C, ia;
diffarence bétween eomplete conditioning n.ntl cooling: humldlnu.-
tlon and filtration; nll methods and types of eguipment; how to
figore remuimmentsy make ineisllntbone; sdapt present heating plants o new syelems;
eouig old baildines: u:luM opnes, vie, 300 Pages. 1lhsstrated. Flexilile. I’rkv &350
pontpald. Bent ©. 0. I In T B, [ preferred. Bmall amount extrs for pesisge o

Popular Mechanics Press foom 1368 200 E. Ontario 5t., chlcagu-

Handbook fnr Farmers

861 diseoveries by practieal farmers, telling how to make
repair or improve the various devices and machines u.anlj
about & farm or garden, 683 illustrations. “*The Most
Itemarksble Book Ever Published for Farmers,” sayva one
authority. Send Ne Money. When the postman delivers
the book to you, hand him $1 plus the few cents postage,

POPULAR MECHANICS PRESS
Popular Mechanics Building, Room P1, Chicago, Ill

MODERN HADIO SERVICING

by Alfred A. Ghirardi

JUBT RELEASED! Oreatest book
ever published on the srt of Hadio Serv-
icing.. Hundreds of prastical [acts on
the most up-to-date methods of radio
pervicing—reomstruotion and operation
ol all kinds of 1935 radio test equip-
ment ; pervicing of all lorme of reesivers;
ate radia, all wave, high-bdelity,
locating and eliminating noise and in-
terference; apecinl servicing problomsa;
consiruction and use of new Caihode
lay Oscillographs for sligning super-
hets, thorough eaplanation of AVC and
QAVC cireni; teated ndvertising mnd
merehamdising tips on  getting  mors
| money out of yoor business, este.—
f everything practical, hundreds of pages
full of tipa you can put to use today.
Written in clenr, simple siy ri=
; :iurtrir |Ilu;.lrnrrfl nJ:“hhl. over 700
ingrams, photogrs, charts, ela,
1300 pages—eloth, PRICE..........ociiveosres $4.15 Postpaid

FIELD SERVICE DATA and ANSWER BOOK
Supplement to MODERN RADIO SERVICING
by GHIRARDI & FREED

A bandy reference daia book, with fleaible binding, for serviee men to
leenp in their tool kita. Contmins invaluable servicing data, such ps—
listing of intermedinie frequenciea of all superbeta; comprehensive
Ironhle Shooting Talds of dymptoma and Hemedies for trovhles in
over 500 models of hroadeast and all-wave receivers: remedies for
ignition interference in various makes of cars, with elestrical dingrams
of all ears; complete tube charta; wire mhblea: RMA Color Codea; and
many other useful charts, dingrams and tables.

PRICE - s iy e e e S p R e &0 Postpaid
SPECIAL OFFER: Supplement Book In mmhln-'l.lnn with
MODERN RADIO SERVICING—35.25 Postpaid.

*

POCKET TROUBLESHOOTER“GADGET"
by GHIRARD| & FREED
Here is an ingenious “gadeet™ that is one of the cloverat little servie=
ing helpa you ever suw. Conaises of a series of 6 cards syelotied st ono
eomer and indezsd atl the edgea. According to the vroubls aymptom
dotected by the serviee man, tha “gadget™ lisis pecording to soures,
275 poasible troubles that may oovur In & receiver. Bix gonerml types
of symptoms are shown— Hum; Weak; Nolay; Inoperative (no
mignals); Intermittent Heeeption; Fading: Oscillation and Distortion.,
- ] e e e U R PR e 30c Postpaid
Send by maidd O 0, D. in I 8. if praferred oo anpekerr upon reosipl af frece

Pogadar Mechanics Press, Room P11, 200 E. Oslaric Si., Chicago, .

Every Wood Lraffsman Should Have
This 100 Page Book No. S8 BEESEETTE T

can maks at a fraction of

store cost. USE THE CRAFTSMAN new of inlaying, necding no clamps for the finest

work. Hard to find rare grains in all wood, ineluding foreign hard-to-find cabinet hardware. Lists nnd
illustrates 78 blueprints of scroll patterns,

E lﬂ- 1-?1 APE— Ikl ar I.Illﬂnl. [0 LEE L ]
prinq}:J:i. t:a;'n?llmué :-fu]!; ete., fhﬂ?ﬂ?&yﬂnﬂ canzrguhl‘!wwgho B SEEEE [En cn
eet,

can maoke—22 pages in color.
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ALILIED Caialog — the
g Hadio Bupply

A poal nneyelopedin

Maore than 10,000 gunl=

liwest wholranle prices.

v inwention and improve-

. etsl Tube Radios—RHai-

tery, 37 YVaolt, mew 6 Volt mmd Auto

Hadion: dusensd of new Set-Builders' Kits

evervibing in Shert Wave Amateur He-

ug I Transmitting equipmeant

Add resp Lrnplifiers nmd

vousands of ouney du-

rplacement paris, Taadio

il Imfesl fesl SOquifHINEDL.

¥ song need in Hadio is in
thiza FHEE Cainlog

Build ““Popular Mechanics"
Radio Circuits

Wirite to ws for FRIEE Parts Lials
popular circaite ns e
]

of ridin progreas
t¥ rudlin iteme o

very Imtesi road
A

v Hadin 'aris 2 s il ean suppls
i with matehsd sppeoved peres for bobd g
Popular "_'n.'ln-ll'-pp:u'l. radio eirvidt de-
od i ihis oF v other msue Helore

wrile fof our paris lisias au will
yorr et work and aehirve the mosl soe=
panful resulis with ALLLIEL parts Bl
order {0 ALLIED and save time
y mnd effort

SEND FOR YOUR FREE COPY

Allied\YRadio

| CORPORATION
833 W.JACKSON BLVD.,CHICAGO, ILL.

l O Send me your FREE 1936 Radio Catalog. Dept. K.

. 0 Bend me Parts LIt Wow,sccovssvsnssnrssssrnossnnns

SELECTIVE CRYSTAL RECEIVERS
{Continued from page 103)

The coil form is mounted on the board
by means of two short bushings and wood
screws. The variable condenser may be
any standard 17-plate, .00035-mfd. variety.
Inexpensive fahnestock clips are used for
the antenna, ground and phone connec-
tions; the .002-mfd. fixed condenser is
connected directly across the phones.

All circuit connections are made with
the same No. 20 wire and should be care-
fully soldered at each point indicated. The
common tap, or lever, of the coil switch is
connected to one side of the phones, the
rotor of the variable condenser and ground
clip. A ground lead should be run to a
cold-water pipe; file the pipe bright at the
connecting point and use a ground clamp
to insure a good connection.

Our second receiver, although not as
selective as the first, is cheaper to build
and may be carried in the pocket. The
outside dimensions of the hinged wooden
box are as follows: 4% in. wide, 6% in.
long and 1%; in. deep including the lid.
The black-lacquered souvenir box shown
in the photo was obtained from a 5 and
10-cent store and is about evenly divided
at the center. Two old honeycomb, or lat-
tice-wound, coils are employed; these are
glued on small wood blocks and so ar-
ranged that when the box is closed they
will almost touch. A complete list of ma-
terials and further tuning data for both
sets may be obtained upon application
without charge. The wiring details for the
pocket set are given in Figs. 2 and 2A. To
tune this set for various stations, open and
close the cover with the box standing on
end, until the desired station is obtained.
An enlarged blueprint of all layout and
wiring diagrams is available; those who
wish it should specify blueprint R-218.

Crystal receivers are useful in many lo-
cations where larger sets are not practical.
They cost nothing to operate and are
handy for use in sickrooms and dormito-
ries where headphone reception is neces-
sary. Although the range of any crystal
receiver is limited to about 50 miles for
the large broadeasting stations, greater
distances are possible with these sets un-
der favorable conditions. For maximum
results, it is necessary to have a good pair
of headphones, an efficient ground and a
long, high, well insulated antenna.



POPULARK MECHANICS ADYVERILIISING SECLIUN

TA

K=SING - PLA

ihru your own radio

BROADCAST your voice oo RPrograms
ing thraugh your rediesst--mako an-
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alfairs. Barrels of funl
to operate,

PRICE 25¢ PL'ISTPMD
Johnson Smith & Co.
Dept. 857, Detroit, -I:l.

CRYSTAL RADIO 25¢
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e ﬁhﬂm (or up o 100 miles
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IHIH'T BE BULLIED

Tha Japaness mrt of sslf-defense.
Hew mathopds of nttmchk mnd de-
fenss aye given, flngtrated so that
on cannot faille I.Imhl'itl-lhlmﬂ Ta

s fully with 1;--. throws,

Iur:rln bocks, bmlr tn, defenss
aguinst revolvers, strangiing . mrem.
eckn, scissors, lrn|lr.u biead lack,
nl-dln;' a man l.lfrIrrr doahle knea

throw stick atinck dtfu-m.nl.u:ll:n.:r.
knife, omna hand il-“-v.-m:. grip, de-
fl’lﬁu- Apainet two nasailiants, atam-
kch Lthrow, secret thumb knaskout,
nerve pinches, and nomerois oth-
ern. Lanrn (o protect yourseil wh-
der all circumstancas with nl“.l.lr-'ll
wanpons, Fear mo ma o
i:n:'.niﬂ “Sclence of .'Iu Jitll.l“

Eﬂ linl:!. oastmaid

AUTO SCARE BOMB
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robar | rrmrm
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por doz. Shipped by Express. Mot Prepai
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Our Christmas Special!

Eleclrlc Train Kit
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T'rabn_ for
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pletel
snmn i bl o
in & [ew
minutes.
Train in
benutifully
itk o=
praphed
AETETA
eclors .
Fupt, it
goea fawiep
thin  mesd
lsregw
trnine,
bk 2 Nemdr I:|||:l
trasks of trunaformers—a suvinge. 1||:|! on ary oell
Irdf:\.uu or ouldoorn. et twoe or Uhrss of them—1hey
mh anappy AEnas presents. PRIGE, COMPLETE
un 10w postsgs snd pecking.

Tiikow YOUR VOIGE
bed of anywhara: Lota of

fun Fgﬁlht E“-:'. E-
sndn.

Heemnn or

m Hitla inatroment, Ais ¥ ¥
Inthe mouth out af wight
used with sbove for Hird
Clalls, atz. Anyons cmn
[T It Mewer f. « i
E;- course on Yan

thar with the Ventrilo. AN
rﬂl'l-bl 10 cents posibal

LEARN TQ.JM&MR
ﬁ!w___:_h{!&l} |

min OF organ  wikhoub

: :ml' llu'vuiu‘ tha d-l'lldl‘

ary of le the sales

=arm . chire?  The Wamps
— :. ‘whor is & groally sine

nnd keyw nod without tedia
plll'led. method, which, after 8 little prsctice, enibles

you o play th.u nreampanlment o Any tune of song
written in any “lims" o any “key.” Mo :‘Er Wl
wilge muxin neos e you have

the sceompaiienent in
gmmbjnﬂ:d:mwﬁJE: Ir"r:uul‘-?t!-l hits, etc, eniirely
by ear without sny musls. Prics 12 ‘pastpald,

BLANK CARTRIDGE PISTOL|=

Thres oW
modals now
out, 2%c 300

mnd 5100,

Well made snd effaci-
fve, Patterned afte-.
Inte=t type af Revaolvr
. AppeaTancs slone
will senrs n burglar, [
Trkea 22 Ual, Hank Cartritges
mhlp sverywhers, Groal profection &=
gringt burglars, trampe dogs Have 1:
Iritr arcatd without the danger =i

whealn

tached to other pevalvers, Fine for 4th
of .l ew Year's, stmge work,
pri'lllu,_ metol, ete. Small size 352,

Medium size S0c. Large size 31.00. Blank car-
tridges 50c per 100. MWolster icowboy type) $0c.
Shinped by Express only, not prepaid.
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Comnpiets plans are in book form, Hoeckets rw;ul-rm-cnlr
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Htl p o Fetchit, Fred Astatre

cer i ]

L
H:'il’FI.‘w by npew -ilmpl'J:ﬁ-rd
Fnlc: ¥ Prof, Wileon.
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bensfit. Thank you for sdding tap
dancing to my scoomplishments. "

—— =" PRICE I5 CENTS POSTPAID.

ELECTRIC EYE 25c¢

PHOTO-ELECTRIC CELL

The Electric Fhotocell--is one of the latest scl
ﬁ.cdhm- ﬂ:n bas many practical oses, A
o, dli0F, DIPEE

or, ate. 11 iu

mirachs with s millionoses!

.lIT tolevision seta. i t'I':| lhmld
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ELEGTRIG MOTOR

G000 Revolutions ANl parts nec-
per Minure BH?J“L;W

= S

An Electric Motar for 10c¢. Sounds almost on
mhile but if b= perfectly I|1I.r'I “I‘ .e-rr"ll mll Hl

ncked in s noat bo
ling. Bo trouble st sl potting i
Takea but m few ming .l"u
specdy! Bons on s No. & or &
can learn e aleut & mllhl: in B0 miniites than by
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experiments with i, Price 10c; postage 5c extra.
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POPULAR MECHANICS BOOKS
FOR BIG DIVIDENDS IN EXTRA MONEY,
EXTRA ENJOYMENT ANDSELF SATISFACTION

¥ % % % % % % O O o % % % o X X % %

Select from this List

OUTDOOR SPORTS: The one book for oul of doors folls.

Covers everything, incloding bomemade ?qulpmem. F?'r
young and old. Large slze Tx10 inches 253 Pages. 630
Pletures. Cloth. FPrice §2.00.

SOVEREIGN OF THE SEAS: Tufld finest ship model of
them #1l. A real masterplecs. Detalled instructions, plans,
ote.  Authentie deslgn. 180 Pletures. Price $1.00.

A THOUSAND WAYS TO MAKE $1.000: Tried and Tosted

Methods that Work—That You Too, Can Use. How hundreds

|‘|.l' men made thelr Orst $1,000 ln thelr own buslness, Price
2.50.

REWINDING SMALL MOTORS: Detalls of repalr sho
practice for rewinding all fractlooul horse power molors, suc
ga drill, grinder, nuto starier, sewing machine, fan, vacuum
cleaner, washing machine motors, ete.  Price §2.50.

ELECTROPLATING: Practical book of modern methods.
Incluiles zine, eadmium, snd chromium plating. Also copger,
goldd, allays, other metals and metal coloring. Heliable and
up-to-date. Price $2.25.

FURMITURE DESIGN AND CONSTRUCTION: Shows lwow
to design amd make tabdes, chalra, desks, lamps, shelves,
candlesticks, ete. Instrocts In professional-lke workmanhip.
Illustrated. FPriee £2.50.

COLONIAL FURNITURE: The fnest Colonlsl furnitore
adipted for home and ecfwool shop reproduction. An exreellent

book for the home furnliure maker. lllustrated. Price $3.540.

WOOD TURNING: A real course of Instruetlon in this fad-
clnuting art. Swarts with slmple operations. locludes splral
turning and complete jobs, Many illustrations. T'rice $1.50.

PROSPECTOR'S HANDBOODK: Tells what mlnerals to Jook
for mnd where. How to locate, sample, test, appral=e, mine
and market: also prices. A fine book. 350 pages. Illustrated.
Price $3.00,

MANUAL OF THE SLIDE RULE:
Thoroughly pracileal handbook showling how
type of practical problem on every Kind of
Price $1.75.

§50 A WEEM WITH CAR AND CAMERA: Shows how it
wai done. How you can do it. Only amateor knowledge and
amatenr camern required, Head how your car and comera
ran pay you $10.00 a day. Price $1.50.

CONCRETE HANDBOOK: The practieal book onm copercle
for amateurs and econteaetors. Constructlon and ornamentsl.
Everything you need to know. Cloth, 110 Pages. [llustrated,
Frice $£1.00

200 TRICKS YOU CAN DO: By famous Magleinn Thurstomn,
Explaing 200 tricks the overage person can easily lewrn and
do. 200 Pages. Cloth binding. Price $1.00.

STEEL SQUARE POCKET BOOK: A complete, practieal
and handy treatlse on hest methods of uwsing ecarpenier’s
stoel square. Flexible, Pocket slze. 180 Pages. Frice $1.00,

PRACTICAL MECHANICAL DRAWING:
study, shop elazses, 1rade and high sehools.
Dingrams. Cloth. Price §1.00,

MODERN ELECTRIC AND GAS REFRIGERATION: By
Althouse and Turnguist. Covers entire feld of insiallation,
Err:h't";.lalgl ropale. 275 Pages. 135 lllusteations, Flexibls,
'riee §4.00.

THE BOY MECHANIG:

By J. E. Thompaon.
lo solve every
slide rule,

For individua
160 Pages, 157

A Four Volume Library Frvery
Boy Bhould Have. Think of It—4,000 things boys can amd
want o make, Hingle volumes (each complete In lbself)
$2.00. Four volumes $7.00,

MATHEMATICS FOR THE PRACTICAL MAM: (ommon
semse methods remove the mystery and difeoliles, I
your knowledge I3 limilted to srithmetie you ean ecaslly
learn the higher forma Price $1.50.

PRACTICAL

25 Books

by authoritative
writers on these
popular subjects.

PROFITABLE ........
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DIESEL ENGINES

REFRIGERATION
RADIO

AUTOMOBILES

FURNITURE
MAKING

®[ . ./  BOAT BUILDING
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Whatever your interest—what-

T
WOO0D TURNING

ever your nevid—here are hooks that PROSPECTING
will help vou, Populor Mechanies ELECTRIC MOTORS
has selected them for you, Books 1o CONCRETE

help you
to o hetter Job . .
extrn money in spare-time work

n vour job . .. to help you
. to help you earn

OUTDOOR SPORTS
MODEL MAKING

B e om IR,

ETC
to profitably develop a hobby . . . to [ ]

gain ndvancement through home

stuidy. Other bhooks for entertain-  Succesaful h“:'i:_‘

ment anid recrestion., ;‘E?"_"ﬁ;h-h;”}.:;" "
] N - 3 - & -
Popular Mechanies books are Aonhied Freomen

practical . . . hamndy to wse ., . . easy
to understand . . . always the best
book for vou on any subject, Select
from the list on this page.
with the latest and best-proven
fucts—Iidens nnd informuation,

*

* % % %

*

... have resulted
from a single idea.
Popular Mechan-
ica Books are
fillad with money-
making ideas,

Profit

AUTO POWER: A fine. practleal ook on winding mule gen-
eralors and converting “‘Madel T and other units Into 110 and
higher voltages. DPaper Covers. Pries $1.00.

EASY.TO-MAKE TOYS: &7 varled and novel deslena.  Just
the thing for the home workshop or & gulde (o an intereating
small business. Price §1.50.

POPULAR MECHANICS BOAT BOOK: Just pobillshed! New
gidltion -with slx widditlonal beats. Bulld your own boat, Full
dirertions and details for all typea small pleasure efaft. 312
Pages. Illustrated. Clth, FPrice §3.00

DYKE'S AUTO ENCYCLOPEDIA: ‘World's Greatest Auto
BPook, New 17th editlon just out. Now more than ever bwfore
the only hook for aulo and jhuP mechanbes. 1338 Pages. 4600
lliustratfons. Cloth. Price $6.00.

MODERN RADIO SERVICING: This radlo man's "Book of
KEnowledge," by Ghirardl., coveérs every phaze of radle serviclng
todsy. 1,300 Pages. 708 Ilustrations. Cloth. Priee $4.00.

AIR CONDITIONING: By E W. Riesbeck. The hook of the
hour in this blg new Held, Get started in Amerlen’s next big
fndustry with this new, suthoritative work. 368 Pages. Illus-
trated. Flexible. Price $3.50.

DIESEL HANDBOOK: By J. Roshloom. The standard book on
modern 1Mlese]l practice. Adopled everywhere for Instructions In
land. marine, locomalive, automotive, aero and portable servieed.
Gd4 Pages. Ilustruted. Floxible. Price §5.00,

Hooks may be ordered to be sent by moill C.0.D, anvwhere in the U. 8 Postage will be charged extra. If you
send n remittance when ordering please include 10 cents per book extra to cover shipping expense,

POPULAR MECHANICS PRESS

Room PC 36, 200 E. Ontario St.

CHICAGO



SAY, JIM, THAT DUCK
ACTUALLY SEEMS .IuLI'!..i'E,Jr
MOUNTING BIRDS AND

ANIMALS LOOKS LIKE
A MIGHTY /

= FASCINATING [l

ANIMAL
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SURE

T IS, ED, AND A MMOMEY-T 2
WOREBENCH MNOW DAY, ME A FINE
FROG GROUP AS & '‘WINDOW DisBi sy
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PAID ME WELL .

E PROFIT. [
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r YOU Taxe T up,

WONDERFULP 1
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T THE HANG OF IT. 1
AT HOME IN My SPARE
SCHOOL OF TAXIDERMY. HD"H
FROM RMY HUNTING
BEFCRE T EMEW T2 1'*5‘:"'1- I
IHE THAT QuUAIL Lﬁ"F' AND . |
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YWMake up Furs, Which you tan,
Muke Rugs, Robes, Coats,
Caps, WVests, Scarts. Mitts,

Capes, Mulls, Trimmings.

Miike nded Fuars almost llke new
We temich you -
tions, Valuable hobby.

Make Good
Money

le=line for Profits, this
be benten

As p sl
snrn Dingstion  enrnisnt
tudenta earn 540 to B0 n
month from spare time. Others
minee Neod prten money? Then
bo sure to send Coupon today.

Eaing §

Northwestorn School of Taxidermy (Est. 1902)
3371 Elwood Bidg., Omaha, Nebr.
Please rush at ones the heautiful TAXIDERMY BOOK,

ﬁ&u’" S e e e bt RIS ANR AN
rcl-l"l?;u: n"nmu AND FURSWORK.
T L S e saamanEn Age......

We Teach (1) Taxidermy (2)

ONDERFUL Hobbies!
ALL 3 subjects now taught by mail.

FREE MB'OOK Fur-work Be a Taxidermist Learnto Tai

simple instrie-

Quickly learned BY MAIL.

Investigate.

Teeorpte your home and den, ave your own
museim. Mount oxpertly Gamn—ll-rdi Ani-
mals, Fish, Game-Hoads, Tan Hides, Make
Robes and Rugs. Mount and Eeep your Tro-
phles. ‘They are valumble. The most lascinating
and profitable hobby o the world. A marvelous
oril Imvestigate; yono will be deltghted. Write
Now [ur beantiful Free Book. Ml Thal Cowupin,

¢

Wild Game Not Needed

Alount Cammaon, even Demestie,
Usa rabbits, squirrels, plgeons, [eets

froge.  Create humorous groups and osefiul arti-les
lika the lamp, book-ands and frogs shown above,
Lats of fun ard fascinantion. Big prefits In spars
timne selllug CUraflt-work. Our free book explaing,

Send Coupon

Or o post-¢ard will o,

BIEmITENA,
Chlcs#, &val

The 48-page unlnqus book

EEnung

Chrome Tannlng (3) FI.II‘-WOI'I"
Simple
Get 1::‘.”\ aluable FREE BOOK

Instruction sheets

Make Roal Leathers,
: artess, buck, sole, loce
-Illr |.| |
-’-.lh I':II'|-|II We Lench
this marvelons Genu-
ine Chrame Method.
Tan Fl.lrl Or garments
anft, #lk¥, beautifil. ATal
tham r-nr }'::.ur-'s-lr and Tamil
1’ work for Others. Big d
Very Pruﬂtllﬂe

“ I make 225 0 we

J'_

1
new home-t |'JI!:||!J| .
Firee Dook tells all
anaut lis.
Wrie
Taday

tells nll about Taxidermy, Chrome Tannlog mod

Fur-work., Write Today. lundreds of hesotifnl All Thros:

pletures of wild-game ard eralt-work. You'll

piways be glad that you did. Stute your AGE. 1. Mountin
I. Tanning

THE NORTHWESTERN SCHOOL OF TAXIDERMY e

3371 Elwood Bldg.; Omaha, Nebr. Est. 15802 Send Coupon

Thouwsands of Popular Mechanlcs rexcders are our &

fudends,

for iree book.




