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Look inside your engine
just once and you'll aliways

use Ethyl Gasoline

ETROIT ENGINEERS put a quartz

window in the top of an engine and
took high speed photographs of the acrual
r_'n|1|‘||||,sTi-:u'| of moror fuel, Here's what I:|I;:':.'
EAW:

Regular gascline explodes violently—
wastes part of its power banging against
n;_':.'|ir||,:.r_'1' walls and |:li.~iI:|:-I'|~:-IrL hurried bursts
of fitful energy.

Ethyl Gasoline explodes evendy with a
smroaikly gathering foree that delivers more
power to the [1:|1=.I.‘|'-|| and leaves less waste
heat. The Ethyl fluid in Ethyl Gasoline
cortrals combustion,

Look at the pictures below—ser the dif.
ference —pnd you will wnderseand why
more p._'-n:'u['u'._' |"-|.|:!.' |"|:'.'::.'| tocduy than any
other brand of motor fuel,

Now stop at an Ethyl pump, fill vour
tank with t'.l:||_:.'| li'.'lﬁl:-|i:'||;—:LI'|-.|__.".-'.-'." the
difference 1t makes! Fthyl Gasoline
Corporation, New York City,

| gy,
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Erkil gudd oeiipa iz rad © 5, o © g2

CEDINARY GASDOLINE ls Lo the ovlieder. You see ke ETHYL GASOLINE starta From 1he spatk 12 the dame way—
spark in the pictare at the Icfi, In the ncxt the gamlize vapor as shown Im the Aret three pictures. Dot Ethyl can burn at enly
Wlarfts Eo bifs. More=mofe—mare bums. Then soddenly e&e ppecds Mhe right speed, Sce how I8 fAiine ipfcadd eeniy
the sixth pictore— BANGE The femai iz from stan to dnish. It is not all barned until the last pictore
Thit la KNOGCK, The last pletore ahb . —_ vering ita preatest power Wwhen the platon lé going
glow. K=ok wasted the gawline that ahould be working now, g when power counts most in the performance of your car.

Luy ETHYL GASOLINE

Vh



POPULAR MECHANICS ADVERTT=ry: SECTION

In your kifchen
at home

-
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TWO CERTAIN
WAYS TO

Make Money

at Once

with very small
investment

arr i

60

A |
DAY

letting others
Sell for you

Far wight yenre this respenzsible com-
E“ nyghns specialloed in stariing I:-"ll'ln!l«l
Mo

Here is a business vou ean start
for as little as 850, And the first
week of aperation should bring you
al least £50in profits.  Tun it from
yvour kitchen, Let dealers do your
selling, and it should be very easy
to make $50 & week regular and steady.
This is & staple food business, but one with a brand
pew appeal. The food business is alwavs good.
People must eat. In bad times they buy the foods
that have the greatest food value for the least cost.
In spite of being greasy, and sogey and hard to di-
gt, old-fashioned Doughnuts are sold
aily by the millions. They are one of
Ameriea’s favorite foods, And they are
high in food value for the eoat.
But now [ have invented BROWN BOB-
BY—A NEW AND DIFFERENT
KIND OF GREASELESS DOTUGH-
MUT that you bake in an elecirie conker.  Any-
one opn eat and digest ns many BROWN BOBE-
BYE a8 they want,  Tlee taste ks like nothing yoa
have ever tnaded before,  Amd BROWN BOTIHY S
W|Lﬂl"’“¢ thmes an fast as the ald-Taebioned doagh-
i
For less than vour potemtial peofits for the Grak
wetk we supgly yvou with complete equipment.
Yo cam atart in your kitchen or jo any space Ewe
feot square, Simply plog into aoy light socket,
Mz W Ingreclionts L seeret fornmila somd Yok end
hove o profit the first day.

[ send yon fully worked out plan s you do oo
eelling, Al wous preduction is dispessd of at

mr joal.

whalesnle nnd denlera imfel o my pian do all
Emlf m:lllltl.F [ wong, o mmerely boke and _r|l.'—
ver.  And &7 20 worth of row moterinls bring

haek B3] 0= prodit of T14.40 = day.

n money-makin
study . oo delay—

Mr Addurvt fu o traa of dacelleat

chesurier, high o

husinesses,

ur profits ar onee.
They aow sler Ewd separabe hisineeses,
Moltherone s experirmental, HBoeth seo
Piadsd Wapney=Maksre! Ench omne s an
equially big snoney snakers dn bad Choes
ne or the ather is guare #e
bhring you the money you wane,

I mm also the pionesr in another
basie Tooil industry, 1 was instro-
mental many Venrs ago in :5I,.||:r|_i_l|_|;
seores of people in the  highly
profitable Potato Chip Business,
Maony of them are still making
money with the equipment I furnished them.

But my old equipment had two faults. The chips
it turned out were po different from any other chips
=and the price wns 3130 per machine,

Now, after vears of experimenting, I have perfected
a machine that ean be delivered to you for an invest-
ment less than vour potential profits for
the finst week and one that turns out a
chip different to any chip you ever tasted,
Raw potatoss contain § Vital Health Giv-
ing Mineralzs, By the old way of making
potato chipa these 9 AMinerals wers o=
mosed,  In addition !::.S':_-E\. of the vol=
wadrle mEneral profelns were reaeoved, _1.!_:.- Ty
priocess keeps these minerals in the chips—agives
them an entirely pew and different Aaver—ami
makes them actually o vital mineral health food,
Aly mehchine and my chips are clled VITA-
BLALD. Althowgh this is nmong the first of my
public anmoaneements, alredy | have received
thousands of inguirics, Alany machines already
are in operntion aml the reports coming in from
thuin I|'||Ir|lr:|.l:||h| any that VITA-BEALILY &hi ard
actunlly swerping competition off the bonrds, nnd
that the [RITLEITH haa taken to them in deovesr—will
buy mo other kind, Ope operator hns sold over o
lisn of polalics 10 faur wen anathes FaFLA
lining up denlers 4o toke W dozen bags o day.
This bussimess, Lke my other one, is cne you ean
ran: from your home or froo any amall shop.

IF spmoe miktbed I ooald give you many beatis
manigls from grateful wilidows, hrisewives whosa
bgsbancls hined lost their jobs, men who were out
rd wark, oF on part pay. 1t 18 an Sdeal home isiness that san
ls# Fun boe nomnn or & woman slane or o hesbond sod wife wock-
ing toswother,

Check coupon for my Free Book. There is no ohligation to
gtart, Hut pesd the wnvarnshoed facts aboal this womlerful
litéle ** Depression=-Proof " hame mooey=-moker andd then deebde
Tor yoursell, No salesman will call, Al information is free.

A0 woarth of raw matesisl brings vou E16.0H
back—over S8HT, profit mack-up. JFI.I.Et- sapply
il lier ==l W halisnle [iFie pE— L Ol 1|.'h:p"ﬁ digE=
put should net youn 28618, Cut theat Bgare in
Badl & i likar, sl thies show e any ather bhonso husioees that
will bring yow #2310 & day every doy vou opernbe.

Gt the facts. 1 have personslly weitten a book telling all of
my experience with potato chips—giving my experiments wned
ghowing thé ootanl mobey-moking [aeds B This basibess with-
out exaggeration, It is free. Mail the eoupon and be sure to
check the squore showing which boak you wand,

Food Display Machine Corp., Dept. 37, 500 N. Dearborn St., Chicago, lll.

. — — — T T | S — —— —— . — — ——— — T . . — — . — —  —. — S, — W— —— — —— —

H. ADAMS, Presbdent,

P00 DISFLAY MACHINE CORIP,, Dept, 57
504 M. Dearborm S5t

Chicagas, THinads,

1 mmx interested In making moneyr nE home noel hnve a sufMelent
aminunt o imvveat I [ doclide to taka dpeither one of your husinssasie
Tienn send thi hisok 1 have checkm] elow, ‘Uhis b fees ool | am
ok ander sny oblization o go ahead,
How to Make $i4.40 a Haow to Make S6l,60 =
Day on AHROWHN BFORBY Day o VITA=SEALD
Girenseless Doughnurs. Foratda Chips,

This One
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Basenme & musicinn =o quiekly na to astound
pveryone.  Loarm 11!.-' wliying el gusio—
Instesd of Liresome  exercises" You'll
soon becomee the most popalar person in
Vour el

New Easy Method

Is n revelntion. "-:'mhlu.g ilei 1k It for thor-

oghnme aml mﬁu 2 h‘-u =I-|I11 le that young

u.nu GIIE nil with affs-

. rniale ' —but
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FREE BOOK and
Dermonstration Lesson
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Ltumity. Hemd for them Eosl
eoples arn ashansted, You'll e g
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of roll Glms .. e
Puolish—arn eficient metal polish
Putty——is easily madig
Raft—chain hoist on, moves :Inq'gu ‘rocks from shallow
water
Befrigerator—you can :rual:: I:!hl: 1:'|1.1:ru|.-r.l| relrigerator
Foller Coaster—fun in your backyard with . .
Hoal—evaporation of water on roof cooals Frl-ttnn'r
Saws and Sawing—cutting spirals on p-u'l.'-:r REW
Berews—nhrad prevents removal of screw Lo .
Sign Flasher—for heavy-duty work e
Signe—illuminated crepe-paper signa \
Siitk—aingle ocutlet for fauceis
Eﬂpl‘mn—wclght:ﬂ. block keeps siphon an bottom af
container .
Soap—slicer made from table knife
Telegtope—making a righd tripod for small |
Tennis—has many variations
Tres==saturated canvas strip keeps lice off
Windows—how to take measuremenis for new ]gn
Warkbench—mator slides along support mﬂunl:ﬁ

SHOB NOTES, ~ |, .

Anvil Bll]-:'k—rl:!ta:ir toc] rack swivels on
Auromoehiles, Ripa l.'l'lt—l'l"ﬁETHI:nl H].'wh-nn'l g:l.r 'pu'n-
lomgs 1ide of tecth
ﬂulnrrn'h:ll.t?k Tires—infiated truck tire makes pﬂrtal:ll.-a
HiT Ran '
Cedar—fherhoard prevents bleeding of |
Cemeni—hint for mixing
Call Springs—iorming end loops  om
Compass—razor blade atrached fa, Fos ;ul:tng ltﬂ;ﬂa
Drllls—mount for portable electric drill . .
Fence—tightening wire with hammer AR,
Fence Podts—made from bed rails e
Flaora
nlane for scraping e ieieeaeaas
this kink 5 laying of .. e e e
Haymow-—simple rig saves labor in oL
Haoist—aturdy and economical hamd holas . .. ...
Ladder
gudde on side of, is useful for :lw:ll:ln:' mlll;n.lr-d
hook hﬁ]dl painy bocke: on | N
Lathe
homemade, for wosdlworking .
partmf. work on lathe h.n'u'L'HI becdn 'h.urjugn
tray clamped to tailstock ..
Marking Rod=barile covers 1»:"; mh‘il:rl..ﬂ' rod .
Miger B&:—lud?utr holds work firendy in . .
Paimts and Painting—blackboard or slating paknt.
Photography=—fixture for holding |1|g-]|-p.;|wﬂ- Phﬂ'ﬁr
lamp . . .
P|Ilnrl.'|.—1'"fn|:1l -l.-rutpqu ‘holes in
Polishing Cloth—bhow 14 make an effcient
Poultry—cure for “limberneck™ g | e
Fower Flant—portable, from ald auta r.nnmf R
reas Ta'h-:la-—cnun:ﬂwmgm hietwe raise Neawy -
padside Stands—are money makera
Baws and Bawing—salvaging broken hn::l:n-r 'bl,.d_q
Sealing Was—cone sttachment on soldering ron melta
Boldering=—tin guard protects when seldering wire
Stove FPolish—Ilustrous and durable
Tank—vacuum cleaner blows fresh air to worker in.
T:iﬂrnitl:li.ng—um-:lrt cuts that help simplify _
L}
flared point mproves screwdelver
rubber bumper protects handle of hrl:];]u]-" | hams=
e
wrench exfension is hnndr addition to tool ekt
Tramsformer—idelivers from 2 to 22 volts |
Vise—rubber snubbers for handle e
Wagen—handy farm fuel and repair cart T
Wasne !F':p:r—'rl:l:ll.'l frame hnluﬂ. waste-paper l;mg
Weldin runnions are helpful in welding roond 'I"I:H'l:
'wl-r uhrtuud with soap easily pulled shrough con-

"Hﬂlh'h-m-th—'llﬂ fitted with casters for easy moving,

e

145

J.EI
150
175
167
173

167
168

'1-5-3
. 168

160
167
175

175

187
1T&

OW!"W



.i”_..._'r

- =

FPOPULAR MECHANICS ADVERTISING SECTION

'Amazing Little Machine
‘Makes Perfect Cigarettes
SACTOMATICALLY /=

BOLL-0=-MATIC—The Automaric Home
Clgarette Factory. MNot n otoy, nmot o
pocket device. Slze5"x 572 3% All e ral
construction, with handsome, el -om
satin finish, Precision  made—irollers,
fears, ete., of solld brass, nickeled. Ab-
solurely guornntesd for one yenr.

___,-'T':_.;-'-"'"

-d-'\.-_-

Tobacco and

lnmi:nq # revolutlonary litile in-
vention that aotematically rolls
and seals 20 cigarettes in live min-
utes—clgaretica ao I:-erl'enl:l}" fin-
fshed o can’t tell them from
~miades! They actually LOOK,
" SMOKE and TASTE the same nnd
drow
DM

riectiy—yat this way curs cigorette coaf two=thirdst
@ pays for lfsclf in few doys—lasts a lifetime.

Papers Included

# AGENTS

TOTHING like it has ever been known
before. Called ROLL-O-MATIC,
this unique invention iz entirely different,
from ordinary, bothersome, ineffective de-
vices that are often unsanitary. Mo apecial
glued, gummed or tube papers required.
Mo wetting papers with Lip or tongue.
Mothing to get out of order.

The Most Sensational |
Money-Maker in Yearss

plyrocket with one-minute demonstration thaot
shws how apyone con now have perfect cigareiies
for only %0 & pockage.  Low price and liberal cooe
misaion plan make ROLLOMATIC the mosk
amnzing ' natural” seller ever, Even women enthis
giaatio, for papers 650 b supplied in any phinde, with
gold tips if desiredl. Comiplete oatfit fof mansgrams=
ming affersd, Mail ecupon ot onee for free demon-
stration offer and full detnils of bhow o0 oan exrn §30,

230 o day and up with this astounding

lieln mnehing,  Act TODAY while ex-

Easy, simple. J Lhae i
crah and here’s vour ciparette | MAKETHISTEST | St aer o biomsriotes. Mardes
—like magic! Roll“em for future Fisce & raady-made s
Frp o . ; !
E\H;ELL;, :::'I::":m A ﬁlmﬂﬂ :IEEM‘ 1__]:: é%dl-tlmf{.?linlr'i s aEasan ans
most  nstonishing pEﬁt.-FH kop | Sounty firm fulland | Marden M. Co..
E Promi-mmEer | sk leok allie, | gpi Mais Seeeet. }.F..

for nts in 10 vears!

Just think, In all states you pay & tax
of nt lenat e per packsge [or pesady-
made cigarettes. This way you “roll

aavimE,

teate nlike and draw
Ellke—nlmost pwins
And think of the

Binneiapalls, Mins.

Rush full detailzabout ROLE-0-MATTC
—-writh free demonsiration offer nnd feois
an bBow I pan garn blg-meopesy easlly.

ur own' with m hblend of thie s
e Turkish and domestic toboecos that go into
rendyemades—and out of every thres cigareties

you amoke, two are practienlly free.

A BILLION DOLLAR MARKET

MMillicns of smokers slready turning ' penny-wise™
—everyons & prosgpect. Watch sales and profita

NI . o e yrs

T

L8 1

Whent writing fo advertizers please mention Popular Mechanics
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COMPLETE COURSE

EHE is an amazing offer to onyons interssted in
putaemabiles.  Whether vou APE I CHCREE OWDET,

E

e rE|.|||||_' 1 mere |'_|, jnEEreEbel p ke ||u||.|_ VIAUF Owe CAF
1N e |f||r||lhr don't miss this opportundty.  Our new
e |I1-:|'| RO I'1|;|_1||| mt” plan Leaches you aaboneebile of-
pamsesring quickly H!ll] thaorosghly. We use modern

instruetion methods, * The Best Answer™ abybe palopbed
by grest universities.  Coafsn Inelaildes over Db bisson
sheets with loose leal binder and all necessary text
muterinl, and eovers Tully wirboamebile desipn, operation
and repair.  Cheer §1,00060 XY of resources have enabled
e to gt the eooperstion of puto marufscturers in peo-
during the best_bome study course possihle,

SIX BIG

AUTO BOOKRS
INCLUDED

ke Luxe binding, 270 pagnes,
over 15 [lestrotions, with
wiring diagrams, equipment
chprts, pio, covering avinthon
mlir, Fres whealing. aymora-
nnrsks nlll.'llll:u':j mebors, motar-
Eiphes, rraelars, imciuded witkh-
UL o penmy of 9Xira chanpe.

Amaziug Offer

Thila essiired With lieson sheeis and bBoosks—all will be sent 1o
you fof ol alamlasbion.  Semd us your pame and pddness
and the ndme of Four smplorer &8 o meforenee ool every-
thing will B shippnd o you withowt any elligation of any
kind exeept to ook them over ind then dedde.  Books have
Fiy imdex whiel mukea nll faeis Imstantly avallabls, Sand
o el W wWill also inelude froe soeberabhip n the
Amerimn Tezhnleal Bodlety with foll consultstlen gelvilnpes
foF Gae Jear.

_SEND NO MONEY |

Amerlcan Technical Saciety
Drieswl ut SHeh Street

Dgpe, & 08-1%

Chicago, [Hinois

Vou may send e I0f fred ataminstlon somplete Course of
Auna hI'IHLI'H'IHIiE with all Baxt material, I:|:||:Il.|:-:||:|1|:l' your 1933
ki Esn 1 will l:"‘l.ﬂ|I1I|11I! ﬂ\!?‘tl‘li‘nr and [ F T T
e them will semd § uyE, pewl $4.00 per month
unill the total pries -nlm:.l].- nn Bib s paid,  Ofberuise, [ will
retarn i Dooka aml the eourss pod will owe you nathing,

BAOTREE, . oy T R L R E R A kb e B by
(A1 ho00 0 pO00a00 0 BO000AS 0 BOEGEAA o0 Btate. ............

Employers Addnes. ., ..

When writing plense mienfion Popuiar Meohanics
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New York
Electrical School

teaches PRACTICALELECTRICITY
by its own distinctive method of

“Learn by Doing”

No previous preparation or electrical

knowledge is necessary. Every step

15 guided by expert instructors.

Individual attention.
SPECIAL COURSES IN

AUTO MECHANICS AND AUTO
ELECTRICITY

Day and evening classes open all year.
Start any day.

Write for FREFE School Booklet,
Visilors Welcome

New York Electrical School

Eatablished 1902 44 West 17th St., N. Y.

?_ARTODMMSH

EVEN WHILE YOU LEARMN Sampleta

& 5211

n.f\. .

FREE
ﬂ-- ll|ll|l-l|ll|
Hllll: [

EARN MONEY while I teack you
tn DERAW ORIGIMNAL L ]
CRITOGTE, SOmio SErigm, sl St
oA in my =imple com & poaree ol 48
FULLY LLUSTRATED LEBSSONE
based an B yesrs nctus] Eperieno: o8 an
artlst! Writh Coaday for fren defndls,

CARL AMDERSON SCHOMKL, Madism, Wiseensin

EASY WAY TO RADIO

MAKE MONEY IN
Mew train-

Up t0 23 an howr easy in & short time.
Ing method and service aquipment offer starta you
earning quickly. Details of no-cost plan sent FREE. Write

Radio Training Asscciation of America
Dept. PMT, 4513 Ravenswood Ave., Chicaga, lllinois

[EARMWATCHMAHING s FNGRAVING
OUR PROFIT-SHARING PLAN
OUR GRADUATES SUCCEED

fhoe ol fur Tows sicdmin saried | & ry swall way —now da-
iag vrd ERSED m poar. Apolhe |6 Wilesaals, svsr §10 000 bhs
Briz ypesr. Day ar pght cliesss, Call of wriis foe FREE BOHNE

o Denf. 0681, 155 N, Clack 5i., CHICKE

Hatonl of Watehmak

AFPFLICD SCIENCE
e 5 s somnee
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To the man who is worried
about this Depression

HIS i=n't the time to waste words or to
ignore facts, This depression has alceady

put many e ot of work, and threatens the
earning power of others who still draw pay.
It's useless to shut our eyves to i, so why try?

On the contrary, let's face the facts. calmly
and without lear, Let's analyze the situation,
as maen Lo rman, and God out what vew e do
to escape the depression, and perhaps esen
fake adeamiage of sl

In the first place, even when ]Izlraspu:ﬁl
returns, rnan:u:lbf the now unemployed will
not be much better off, 1t's not the business
depression that s beating them—ithey are
wocking under a depression ALL their lives.
For they are trying to wrest a living from a
world that asks more than they have to offer,

What business wants today—and will pay
any price fo gei—is RESULTS! And if a man
can't deliver—well, it's only a question of
time before he is replaced by a man who can.

But if wou can accept the challenge—if you
are prepaced o deliver vesults, Lhis depression
can be a blessing in disguise—an opportunity
to clinb the ladder, with the way all cleared
for you. MNever has business been searchin
more eagerly for ability, knowledge an
l.|;"..]|.1'|:|r|ﬁE

Maybe it does not appear that way to yoa,
right now. But look around and you will see it.

ou will see that in thiscrizis the trained man
has suffered far lesa than others. Indecd, in
many cases, he has forged ahead, has evenwon
raises and promotions and is all sct for the
tremendous opportunities that will inevitably
come with relurning g Lirmnes,

But let's get down to esses—letters re-
ceived during the last few months—so that
you may ece cxactly what we mean—

These Men Are Beating
the Depression

J. H. W., Michigan, wriles, "I have been
promiofed =—just one week after m 'El.g:yrra
intendent learned T owas takin {.',l alle
training in my spare time. He made a
chance for me by letting out a man who
wins nok accurate in his work."

12, B, F., lllinots, “Thanks tomy train-
v\ o R ing with you, I have been advanced

=
3 A IEJ-EEHL

‘-tl ‘I ) B

to head ef the bookk I:-:lfainn department.
Mense recommend one of your stedents to
AL oy aled job.™

F. A., Ontario, "About three weeks ago,
our superintendent told me the company had
a letter from LaSalle about my traming, He
then told me that the manager had been look-
ing for & man to Al 8 vacancy and your letter
had won the place for me""

E. 5., Ohio, *The fact that T have increased
my salary and have been promoted to the
managership in the face of the de ion iz,
I think, ample proof of the valve of my
LaSalle training.

I. L., California, ™I have just been pro=
moted to Assistant Traffic Manager (thanks
to LaSalle), An increase in salary came with
the promaotion. 1 consider this pretty pood
during this period of wage cutting and
etonomy.””

‘What About You?

But enough of talking about others, You are
interested, alter all, in knowing whether you
can beat the depression,

It depends on the kKind of man you are
Many men prefer to take a licking in silence.
They are waiting for the return of prosperity.
Then, so tht:r think, they will make up the
ground they lost, E o

f vou belong to this elass of ““waiters,
this mesage will not interest you, Conditiona
will impeove, and these content to ride up
and down on the business wave will enjoy
another temporary period of lessened appres
hension and trouble.

Bt if you belong to the other class—il you
are in earnest about winning back swhatever
recluction in income you have suffered and
moving |£ into the higher ealary brackets, if
you are determined to get ready for the big
jobs that will be seeking tien, then this is
your day af opforfunaly. Not tomormow—not
when basiness picks up—huot mow,

Times like t call for action. Sooner or
later prosperity will returm, Will you be ready
for leadership—or will you be sorry for the
“break™ wou passed up in 19337 :

Why rizk your future for want of a min-
ute's time? At least find out what LaSalle
training offers you. Just Gll out and mail the
coupon now—one minute will do it

LaSalle Extension University

' ~||1:":- %@: iﬂ’iﬂ

tion in One.”

[m]

[ TeaMs Management

L Mindern Salesmanahip

L Puper Snlesman’s Tralning O EfMective
O Hailway Statlon Mgnmt. O Buslness
O Indusirlal Mosigement

Mdgraas

LASALLE EXTENSION UNIVERSITY

Fleasme tell me how I can take full advantage— L
bizalgiesa 1 i chocking below, And semld aleng yous foee beokler, “Ten Years” Promo-

Ezpurt Bookkeeping
Hudlway Accounting

Emmnﬂ-ﬂﬂﬁﬂ‘
O Personnacl Managoement

Buslness Manadement E Higher Accinim tancy 0 Law
]

CHICAGC, ILL.
rtunilies in L

Deplt 764-R
right now—of the

O Commmaeelal Law

0 (Hfice Managoment

[0 Chain Grocery Manageoment
[ Busimess Emglish

L Famemanihip

s m! Fapition

When writing to edvectisers pleaas menfion Popudar Wechaniog
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INTERNATIONAL CORRE.-
SPONDENCE SCHOOLS
ANNOUNCE A VITALLY

IMPORTANT SERVICE

The way things are pow in an industrial
way, it will pay any young man to caltivate
spare-time study, and he cannot find any-
thing better in that line than 1. C. 8.

Guy CansicHaEL, Comburtion Eungimeer,
Grand Rajids, Mick.

Your Advertising and Business Courses are
I rinoadels, ."'l.ll._'|-' man pnl:lrl'_l.' p].u ceedd in these

fields can better his position through I C. %,
study, T mean just that: study,

Hoser J, Buckrey, President, Buckiey,
Dement & Company, Chicagn, TIL

To the average young man I will sav it iz
edsy to become dizcouraged, but the man
with grit enough to stick to an [ O 5
Course for the things he needs, will profit
I:r::—, far the gnnrl: are there,

Tow 5. Catnmne, Chiy Englneer,
Alariom, Ohio.

T feel that T owe my present position very
largely to the expert teaching and guidance
I received from an 1. C, 5, Course,

K. I). Fueroues, ddvertiving Waenager,
The Harrie Company, Sas Bersardino, Cal,

If young men today will make the sacrifice,
L C. 5 study will bring them success,

T. E. GiLpant, FleePres. and Gen"! Wer.,
The Baltimore Brass Coo Boliimore, Mdo

I consider that the study of your course was
the main theoretical foundaton on which I
started to build an engineering career.

CHanies Fo MoCviioven, Chied Drafisman,
Chassie Division, Engdineering Depi.,
Anborn Automobile Company.

or

AD

In THESE strenuous times, haven't
vou often wished there was some
qualified man with whom you could
discuss your problems? It might be
an imposition on your friends—and
besides, your friends have their own
problems. And, quite naturally, their
advice is based on their own observa-
tions and experiences, which are
limited.

The International Correspondence
Schools have a trained staff of voca-
tional directors stationed all over the
United States. They are in constant
contact with executives and em-
ployees, in all lines of business. They
know local conditions. Through the
most modern method of information
cxchange, they are in touch with con-
ditions throughout the country.

Now, as a service to you and as a
contribution to economic readjust-
ment, we are privileged to announce
the free counsel of these expert

When aworiting to adecrtisers please mention Foprlor WMechanics
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men who need

advisers. Thousands of men, all over the
country, have found solutions to their
problems by consulting these I. C. S,
directors—maybe their service will
mean as much to you! If it is training
vou need, whatever is required to help
vou advance and make more money,

VICE!

the recommendations of the vocational
expert, in your awn neighborhood, will
be friendly and sound. His interview
will be absolutely confidential. Just
mark the subject of your business on
this coupon—the interview will be
arranged without obligation.

INTERNATIONAL CORRESPONDENCE SCHOOLS

“The Umiverial Univeriity”

BOX 5608-G,
* Without cost or obligation, please send me a copy of your booklet, “Whe Wins and Why," and i
full particulars about the subject defore which T have marked X:

SCRANTON, PENNA.

[ Telephane Wesk
Mrechianbeg]l Englaees

L Arehild e
- ARE el Tl Leman Lt
[ Bulliling Esllmatlsg I hlerhanical lirafismen
LY S R T T ".1.1rh|||| i [ Tmimsker
(Centragior szl llullee |_ Fritcipsiaker
!'_llr_rh:rJI Iiraltaman L P lh=ftier O Tlmsmdch
seructural Engingsr |Rrkilge Enghneer
- Flesirie Wiking |Helilge lr.-I IIu:Il' Ing Farvman
“Flertrical Englmerr

Liaa kngpine
VElerfrie Liehiing Irlesed L-'-I'Ir'i."l
I 'Welilkng, Ebectele aml Gis Avkarken Enghnes
Readlmg Bhap Hlueprints

Al e :|I|r'r..1r|'.r
Telegraph Englineer CFlembing [ Steam Flitlag

r'Husinr-u Management a1 Aeeountand

(BfMiee Alasgeisenl || Boek keesing

™ Tndustrial !'.1:-||||..|. rmenk |_ Sierwiarial Werk
[ Persimnel Mamagement Snanish
Triﬂﬂ' Managemenk | | French

Araraslancy

] Jalesmans hip
'_.I'_ st Acerygadanl

o lierliging

TECHMICAL AND INDUSTRIAL COURSES

BUSINESS TRAINING COURSES

............. srrvmrvenme e AT syt sssms v prpmrrp e e e

.......................... TRt T T - =
If poai residde in Canode, srad fhin csupon fo (he Jmilevaadfenal Carreapendense Sebools Conedlan, Lrl.'.l?l'l:l' '||'|?'1l|'|'.'d£ f'l.ll'llill-'ﬂ

Hepting ] Ventilatbon Ll Tenln Ogeration
Shirwl Metal Workee L. Cleeimilsley
1 &team Enginers [ F'h i ey
Stesm Eleciric Engloeer Ceal Mining Eogleser
STINIE Esg e e savlgatlon
SHurreying amd dappleg Esldlermaker
o Refrigeratios Textlle Dhverscer or Bupt.

_I"|I:I.uI| M il e bur g
| iWamlhem Menilfaciuring

_Fr|||1. Ll e

W, 1L Lorumallves
(M. 1K, ¥ewllon Foreman
|]!1l\.||"|.|' Enginesring

H. K. Bellge and Hadldleg Agriculiere
Frreman Fouleey Farmbng
O Alr Brakes Hadie [ Marine Engloeer

C1tusiness Corresmecndence 'I1I.:Il¢'n'|:r Mall flerk
|-II'.n-|.|-|'rIn|.' Ehaw Cards l.Iru Ie hBehosl Sabijects

| HEgna ]“ h Beheol Rubjecis
J Btemnpraphy and Typdng | |I: lege Preparmiory

| Compleie Commencial Illustrating

17l Serviee Carinening

Mlall Carcber Lumber Dealeg

Whent weiting te advertisors please mention Popuwlar Mechonica
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ARTISTS
HAVE A
BETTER CHANCE

“I waa Just one of the crowd for a long time
until I got tired of belng puehed around and
decided to train my liking for drawing.

"Mow, when so many untrained peopls are up
apainat it, I'm glad every day that I siudied art,
With big business uasing art for everything from
prekage designs to automobiles, there are op-
portunities for trained artists,

“It's o big sstiafaction to know that T have
my own slyle, and nobedy elas can draw axactly
like I do, OF couras, no art school ean LR T T
oba, but it's certainly true thai trained artists

ava a better chance to male rood than Le-
treinod people in ordinary jines™

Invastigate the Federnl Course in Ilustrating.
More than Ikﬂﬁ famous artists contribute tholp
exparience ta this Course. Hundreds of students
during the at fifteen vears have bettorad thelr
income and pesition in lfe by learning 111us-
trating, Cartooning, Designing, Lettering, Show
Crird Writing at home through the Fadepral
Course., Many are now carning 32500 to $6000
i Fellr—acme &Ven mare,

Free Vocational Art Test

Find out about your mrt ability, i1l in the
coupon below and mail for Free Voentiong] ApC
Tegt today. The way to maks money ia to train
vour tolent. Send for this Art Test.

mmpﬂl‘"ﬂ.r-r-r--

Foderal Schoal of Hllustrating
Y132 Tederal Schoola Bullding
Minneapolis, Minnesota

Pleasge send without eost or obligalion to me
Free Vocational Art Test, and your book, “A
BRond to Bigger Things™

BEMMIE. o o e e S e R R e L
T R e A S B
CIt¥. e LT PR PR -1 2 & - R
ARe. .. ..., LB 17 s SR
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(ome to WASHINGTON

Train for a fine Hotel Position
Graduates earning $2500 to $7500

Hundreds af fire poaitions open in the Hotel ind st

for men and wamen, Steady work. Promotion rapid.
You cam qualify for one of thesy places through the
Lewia Hatel Tmir._quE ohonls —only institation of sta
kina in the world. Enjoy the attractions of besatiful
Washington while ¥younre trnining, Lesrn on real hotel
squipment undse @vpert instructors, Our Na-
thenal Employosent Bureu pats gradunies in
Loucly with fine positlons In Haotels, Fesorts Clwhs,
Apt. Hotels, Schools, Teestaurantsand Cafoterias
ot noexir cost,  Foll classes now forming sod
Nl rapddty. Writs Bor froo catslogue 5E Omee

Lewis Hotel Tralning Schools
Dept. R-352-HiL Washington, D. C.

Send for FREE Book

BIG OPPORTUNITIES
in PHOTOGRAPHY

TO MAKE MORE MONEY

Iﬂ‘*ﬂﬂnﬁ:wﬂﬁ. aplemilid profession for men and
WO, O previcus experience nendisl,  lSxpert
sty ciof propare you fof the beanch o ke E::-.
—al home 1o spangé tlme, o in our great New
York stwdlos,

Send for FREE Book

It tells all nbait tha varlsd cpportumiibes. Chosk

whirh IotEresia v mosk:

0 Metlom Pleture Fhotography and Proje-tlon.

O Bt Photography |I'F'nr|.rn|.|.. o mmeeretal, B
and Photo-Finkhing, WERITE TODAY,

NEW YORK INSTITUTE OF PHOTOGRAPHY
E&H 10 "Wesd 3 ew York

WATCH REPAIRING

AT HOME You can learn by aur modern asd
uriginalsyviem ot instzuction evesy partel 1h o Watch
Repadring Trads ot hoimns s gord or beicer than a1
& #nap. Yeui can garfi money while leamisg aid -
tiired well paying poidtion or sinrt in bosinsis afeer
camplesing oer course of InStFocUoi. Good watch
rapairers afe alweis N demand and earp fFom
§E0 fo B8 per week.  For particolars apply 1o the
‘Wisconaln School of I=;I"I.-“ Renairing

—————— ol it AL i
I;"' = 4 . e Ultra-
- z a9 . ¥ mrdern
t y S 3 Finno
% .:I ey Jaxe taught by mail, Note or ear. '!-'.'n.l!:.r rapid
{ lesaoma for sduld bepinoers. Also Bell-instrue-

tion avetem Tor advanced pianisis, Learn 358
Baas Btylem, 976 Jnzz Drenks, hoodreds of
Trick _Endings, Het Rbythms, Seck, Stomp
and Dirt Efects; Bymphonie and Wiskad
Hormany in Intest Hadio and Record Styls,
Writa for Free Booklet,

WATIRMAN FAR) SCHOD, 1936 W, Rdaen 32, Low bewmisiCalil.

o
“Han SecureA
Government Position

‘ __ Tells About These and Other Poaltions
RAILWAY POSTAL CLERK

SIRA0 b $2700 m Year
FOSTMASTER ., . §1H0 co $2500 & % ear
CUSTOMS HOUSE CLERK

F1140 co SITO0 @ Yenr
INTERNAL REVENUE ME

(NEE] IToD
R. F. D. MAIL GARRIER = T 00 & Year
I8 po §E380 & Year

FREE BOOK e M e T T T e

aiier—have kel | bresmndn,” [ cBipgey 18 45 33, you caa
FI“""“- Ut Feaady NOW for HI‘!tT Haileny Freial
witl Ewimiiaiiin] Hrad for free bk, Woile or  mail

coteon TODAY.

A R Palberson. OWIL SERWICE ENFIRT,; 07 Wienes Oidg, Reslsstps, AL Y.
Flzass sand m goar Tris boak, “ Hew 1o Brune & Oeveromml Feasian

L TP T e gl o o
LU L R prmeanrs TN PP RUEIy P SR Ty e snieRsim
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OPPORTUNITIES

are many

for the Radio
Trained Man

Dan't spead your Hle flaving away In samee dull, iopeless job? Dion't ko setiaficd o
work for g mere 510 o §0 g week, Letme show won how 10 @61 $0id slacl i Radio
—rthe lasteil-growing, bgpeal maney-making gams on #arih,

JOBS LEADING to SALARIES of §50 a Week amlUp ¥

I':e- afe for lobe as Deskgner, lodpector amd Tes@r—as Hadbo Salpsman and in Service l"ll
l\.lplnlllll.l.l Pam Work —as Opcralce of 'lllll:n.-rl of @ Denadcssning Smen—as Wires |

J Chporebtor an o Ship or Alrplune, or in Talkiog Picture of Sosnd Wesk—HLUN-
DI‘.EI.'IE el GPFPFOIRATLUMNITIES for s resl fudsre in Hadis

TEN WEEKS of SHOP TRAINING

Pay Your Tuition After Graduation

We don"t reach by ook siedy. We irain voo on @ greal outley of Radie, Televiifon and Soand
squipmenl — of scores of ma dis Rrevivers, huge Brosdoosing equipment, the very inbest
and newest Televisicn apparates, Telking Plobere and Soend Repredsotion squipment, Gode Prace
tliee squipment, ¢#6o, Y eu don'y need sdvanced sducation ar prévioas e5perbomee. We give you—
RIGHT HERE TN THE COYNE SHOFPE—the actual practice asd experience you“ll meed fue your
alard in this gret !’H.'l:l And becinie we cul oul 8l useless ey lnl!l ocaly pive iheiwhich is nec-
wusary you ot a practcal training im 10 weske.

TELEVISION ard TALKING PICTU RES

And Television iz already herel Soon there'll be a demand for THOUSANDS of TELE-
VISION EXPERTS! The man who learns Television now can have a at future in
this great new field. Get in on the ground-floor of this amazing new io developmentl
Come to COYNE and learn Television on the very latest, newest Television equipment.
Talking Pictore and Public Address Systems offer opportonities to the Trained Radio
Man. Here is a great new Radio field jo go beginning to g-fmw[ Prepare NOW for these
wonderfal ﬂﬁpnrtumtm' Learn Radio Sound Work at COYNE on actuat Talking Picture
and Sound Reproduction equipment.

PAY for YOUR TRAINING

our modern Television equipment. Yon work om féal Talk-
ing Picture mechipes and equlpment. Tou learn Wirne-
less Operating on sctual Code Practios apparntus. We don't
whate Hme on oseless theory, We give you the practical train-

After You Graduate

Here is an offer that has never beenm made
before. I'll take you here in my shops and

give yon this training and you pay your tuition
after you have graduated. Twomonths after you
complete my course you make your first lpasrment
and then you have ten months to complete your
anmenta There are no strings to thm offer, 1

now a lot of honeat fellowa haven't got a lot of
money these daya, but still want to prepare them-
pelves fora real job o they won't have o worry
about hard times or lay offs

I've got enoupgh confidence in these fellowa
and in my training to give them the training the
need an fﬂ.j" me back after they have their
training. 1f vou who read this advertisement are
n:nll interested in yoar Tature here is the chance

trlfetima. Mail the eoopon today and I'll give

gm:l all the facts,

ALL PRACTICAL WORK
At COYNE in Chicago

ALL ACTUAL. PRACTICAL WORK. You buofld rmdio
prte installand servies them, Youactually operate great Brosid-
capling H|I1J-11.Ir.|1r:r|.l You construct Television Receiving Bata
and sctually transmit youor own Telewislon programs over

ing you'll peed—in I# short, plessant weeks.

MANY EARN WHILE LEARNING

You get Free Employment Service for Lile. And don't let
lack of money stop you. Many of cur stodents maoke all or &
good part of their Hving expenses while going to school and ﬂ
vu shouhd need this help just writetomae. Covneisdd years old?
vEe Training i teated=—proven beyond all dosbt. Yoo can
find out aum-'lhlmi absolutely free. Just mail coupon for

m‘lhm Prea. RADIO DIVISION Founded 1849
EHTHE E‘LE’ETIIEAL SCHOOL
500 §. Paulina Street, Dept. B2-3H, Chicago, HL

Mail Coupon Today for All the Facts

H. €. LE Presldent
Radio Di on, Coyne Electrical School
50 5. Paulina §t., Dept. Bz-3H, Chicago, Ol
DI'I.I' Mr. Lowin:

Send me yoar Big Free Radio Book, andall detailaof your
SpecialOffer, ncluding your" Pay After Graduate “olfer.,

Whew wriding fo ndiectivers please mention Popular Meckeaaios




12 POPULAR MECHANICS ADVERTISING SECTION

$1260 to $3400 a Year
PICK YOUR JOB
Men, Boys—18 to 50

Thissd are :-l!l:urlr podtinns.  FAtriken, poor husiness somditions, or
witles will nof affect them,  Govermment employees pet thelr nay
oF Ewalve lull msomths n'.'nn- VENr.

[ 1o
ll HIE*I-rrnrut-:.nnr bedng on the
mebmth. STOLLT Eﬁ.l!ll'll.l:dlm.}' ¥.  Thalr
the maxienumm bileg §2,700 o posr, $1012,5

Figaa
Railway Poatal Clerks
nmthn.nd Miteenth of eac
LY ulzkly 1
Mh;ug].' n].?.

Railway Peostal Clerks

Rallwny Postal Chirka, like sl Government dmpl
Fearly vasatbom of 18 l'clrll[? days (ab=nut 18 dryal, I'll.ﬁm'Ilullmr"u'tlull
they isunlly work 3 days snd Bnve I days off daty of 15 ths s
proportion.  IFrng this off duty nnd vaeation thele pay coEtinues
USL a8 Ehsnngh they werm working, Thed tavel on p pass when on
Ieed,  When they groow oll, they are redired with & penslos,

Clty Mall Carrviers, Post Offlce Clerks
Clorks and Carriers now eommeses 5t 51,700 o pear n.u.u. ll.l‘h)—
matieally Incresss S1HF o vesr to 52,100 and §2 nls
Hava L5 days' pabld vacatlon.

Customs and Immigrant Inspector
B2, 1M to B3, 300 Mem 20 to 46, Work eonnesied wiih
?!'-IIH"I- H-In!:-lhlﬂl‘umla &t merchandise entering the ooiuntry from

arilgn pa
Is Your Job Steady?

Coampard tleed rondithas whh sosd peese
-\'.lr UL H-H'Ph!ll-l et b |..--|IT mjm rhane

I-.-.u Erpqpanily, e shhmi in slght v
r'|:| IANENT -h|l.|q-|-|||| [ L] ||ll r||

ki mrwl 1k rll- [

D T

hl.l:ll.lll:l 12, ?I:l.l h YEA

Tﬂl’.’-ﬂﬂll‘m

Experiense |8 mually pnmsscissary
and palitieal infience |8 nol  per-
mitted. Let us show you how.

Got Frea List of Positions
Fitl out the following eoupon. Tear i off aml msll 1§ today—
B, &L QG
This Invistment of two cents for o posfage stamp may result 1o
Four getting & |m.'vr-nmnr|.1. _||'|-|I

U IS S S — i —

FRANKLIN IHETI'I'LITE, Duﬂ T174, Rochester, N. ¥.

Hush to me entirely free of charge {11 o I."ul] I:I'Hu'lﬁﬂdl:l:l:l of the
oaltlon checked below: (23 Free Copy of 82 Lok, * How Ly

et & 17, 8, Governmunt Job ™ (1] A st of lh-u I, & Gu-'l-mlmt-
Jaobs mow obtalnsbie; (@) Tell me bow to get & Government Jab.
1 Railway Postald Clerk . . ... ... ... ...

] F’Htﬂd'l'lnlﬂwl:.. mm:rm;
Ol ﬂn-!hilh.m- et e e e e U, TOO-E 21000
1 Rursl Mei Garier. .o veameiaaes o B0, P0-53,400)
(] ﬂuvmmﬁ'ﬂk—ﬂhﬂu‘t SRUIPRPRNOIPRRN | 7 M- 71 2. . 11 ]
O lmsprztor of Gisdomss_ . L%, 00-53,300)
0 Prohibltion Agent, ... ........, PN <0 1 . v 11 |
O Amenigrent Insgector. ... ... ... ... ... ....... (55 100-53,000)
MName. ... ... S PO0999 COE0S9 D DEEE0SaaS CoEEna g BANIAICEEE
L b 0 ooooanA0 0 mo0Ane 000 BOAA 00 0 BEeaEI Bo e rEEEEa s

Lr-.nnn AVIATION

% Attractive Opportunities

&ré i #ore for men who prepere thesms
scliven nonwr for m caress in Aviation. Air
tramepnrtation has substamtislly in-
lH\rI.'I-nd l:lunrl.l' the past rqr.. whils
ings of businsss have baen
lltl“lilﬂl ‘wtill. Leb us Ersin youw

at this Lincoln 5c for one ol
the bast poaltiona sx pllok ar mechania, |r.|g|'|.|.|: ¥pe of
-qulpmmt arnd instruciore, Alroralt huur N connec—

Edom. rulu-.tu ars holding many the highar
Iillll]‘”ﬁlﬂl Ilhl ity in Aviskinm. .'.g.h\ Groind
amd Filrim wod Govermment dp=
proced, 1 Jnlﬂ'ﬂttﬂ write today lor

oatalog, dlaling your ape.

LINCOLN AIRPLANE vnu,,,,_"wm
& FLYING SCHOOL
2008 Alreraft Bidg., Linealn, Nebr.

NEW INDUSTRY

NEEDS MEN

Electric o R ¥
Refrigeration g
Calls You! |T= el

NE"TF'"-T ‘Amerionn Indusicy nesds plain, practbeal men for Joda
paying up o 75 and §100 & weak Lo LtullluEI:hl-ll ey ien, |fEtnlln-
tlon mmkl saka.  Fy wlng, money leld—hbaoked b UEH'I'IJ
MMCH'I-.- Cemiofsl Lleotrie, ete. New, easy home ujn.i: =
aalakly In apare time. Endorsed 11}' Bervel, Kelvinator aml o
manifactizrers. Feew eenploymant sarviee, 2 weoks® potial fneto

tralnimg without extra cost.  Low fee, ensy terma. My bk ag

FHEE naw Bak santaing fall detalls, Sent without obll

Smply write NOW—nas aobll LTIL T]H_q
HNU'HEEHIH&!HET”UTE..H 113, 1“&Wﬂ1l|$t..ﬂ'hl:lh.
]

: SONG WRITERS
N

ALK
'Elt'-e

Don " Fail fo read * " Sonr ﬂwnllmnmh
ol Tl .nrﬁﬂmﬁu R adio amnd Eum'

an explanatery, instructive

FREE o reguest. wrilera J'I'ﬂllr
BORg-poema forfree Il.'l:ﬂ'l'l'llldl‘ﬂ:l fr- J'I'|
1A, T pa g HJnrrn'nﬁ m-nr, A

cure copyrrights, grarantesing nppnmul_
F. M, Mowcomer Aasecivien, 1600 Braadway, New Twk

Oir ismvois home-study Poaliey Coomg
tenches b

Bilks, nvoid hoeses, Methodn e op
BupeEEtul Poulicry calesrs IIHI wr

over, FREE Eook tells sl sboug
e uotiis, e e ey o

] E
Dt $11=M, 'i'|l'-l:|'|||ll'|‘|'li-l:|ll'|.|.r'|ll Dj“m

Weoul eanmn Bebdimmo an axpeerl pRfmn |
1 Vi oun hame 1|:|- my mniekhad. A1l that is renained
Is ' Failp Hknﬂ""?'l ¥ it for my ok, *HOW T
I||'| OME AN EXPERT FEMMAN" It cabts al il Epeels ik
msns ardl 16ll ke obbars bocaye muperd wrlbers I"|H|rll_lllr:' I8 METHOD. B Yo
rawes BT AL on o pard 41 you earlese slame, FREE ) rl
! CHILLIGGTHE, 3.

I TEACH AY MAIL

T. M. TEWER B0E TSH
Jesuit
_ High
WRITE for R i iy oy 51 e |

sedoloafie  wafing, Four wenr far

pourse.  Finept sguipment.
Wanserlicl loeation, thi;p-e:rtl. B .n'r 5

5”"“!&' Training, R, O, T, O, A scbhool theal boys
fitv—and that porents like for the chormeter it bwilda inka theis
by, Write lor proaspectus, Rev, B, J. QUINSN, 5. J., President
CAMPION, Box 20, FRAIRIE DU CHIEN, WISDONSIN

CATALOG
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ONE MAN

WANTED!

IN EVERY OFFICE OR PLANT

W pre looking for one ambltions
man s every office oF plant e
DEMONSTRATE the valie af our
ONE-YEAR PLAN in ofhers im his
mmp-ln Uposn  recelpt of the
L I.l:l-'n'. vl el wemal hdam (il
AP Rﬂ"ul'A.I . withnuf ndvance pay-
mient. the complete Business Mon-
dgement Dralanbng, @0 use as his own
firr 10 glwym. 14 aftor carofull eis
pminathon of the plan and moterisl
hie decides e do alead. we will
arrangie ftu par him llsecally 68
showing the course to nthers and ia-
pereating thems in it. Bealdes saving
407 froan the provisais pelee, aad
securing BREDUCED monthly pay-
ments, our offer makes ic possibie
for him o largely o completely
oover the oot nf hils owrm training by
this socazlonal servboe,

3 STEPS

T0 PROMOTION

With  ¥ouif  Imei] s i TOF
AIAKE GOID 1IN YOUR PREFEXT
IO, wn have developed s remarknble
1l @aFvicd,  FirsL modern  einess

melpkes have sn po argpbized thal

WETAXT referemce mn be mpde io
any fart. Sepond, a4 probleEs arse in
your dslly worl, affangpeiniils have
bean mple to peErmid o G CO NS TLT
snme of ihe Toremoet business suthorities
af the day, direscly, sonfidentially aml
yislokl®,

Then, thai roa may resch ot :I'rlr ithe
poslifnm ahead, ihe third sep—n pro-

graen o 1||'IIIIE-rI“IIJ. hae bEan |||:‘| FETLE
reipuiring hall-an-heur o dsy 1or 6 e —
defnliely planned to sepply you with
The nEwpal pEinsiples n-l' DiisingeA k=
npement in okl 1ts phsse

One Year Plan

fof men who want 0o earn §58 to
75 o week by next year

Auhbeers thornaghly eovered hy T-siep
mietisnd  (relEleits,  deneulting pod
LSk oHH

FINANCE Fradustion
Hisl g CHMee Svstoins
Ernirols ACUCBUNTING
it r;l-"'l Ineome Tox

ALANAGEM [-..‘\v..'.[' Auwillting
Paraaanel ireline
Cufmspandenon l:.:nll:ﬂnurclnl

W

afwm/

Send Mo Maﬂey

Charfered {m 1507

hMEHIEAH EEHUDL

aF df afucablend (eariraioes

NOT FOR PROFIT
Drepi., IFIF-I-'I. Drexel Av. and 88th Sr.
Chicagae, T

i'=a ﬂmt Hlu'rurll-lm
--The Adding Machine--

When the Boss
Puts A MAN on
the Payroll He
Expects Him to

THINK!

HESE are dangerous times for the office clerk, the routine
worker. Companies are in a desperate struggle for exist-
ence, where only the FITTEST will survive. Men are boing
srched for strengths and weaknesses a8 never before.  In
prosperous vears like 1918 fo 1920, it was the TIMER, not
ability, that enabled unteaimed men to eorn 850 and 875 o
werk, Mo, |‘|:r|p|1|1. s nsk—" What con this T eonlribibe
in idens and serviee that will help ws stay in business?"
Everywhore, former S100000 and S15000 a4 wear otecutives who wees
trws peagd b stady, are back in the ranks orwalking the strects. Younger
ety with s knowlbelge of finance, manngement, and other vital basipess
ebjeeds hove reploeed them.  Never befors in business history hoas thers
been an opportunity Hke tolay foe men who bave [deas amd resogeecduless
baeenuse they have atudbed business a8 a soientafic |Jru|'l1u.i.-|,rl|.

Tl man who ecuips himeell to rise above the o peditisn of indilferent
fellaw-warkers, ol anly makis hims=ell SECTURE in ilepremsien LGimnes, but
ha= the frat chanee to proft when poosperity retarns, s of ooarae it will.
And these are favoralde daye for self-improvement—when koars are shost,
and most eampanies ore on four and Gvesday sehedoles,

L ]
ns_ H A ""’ Il wour realige That i Raeht vyour persanml batile Jor

sukvival, vou will el a eomplets trsiniog in basiness
E“sl"Ess munngement Hl.:hilrl-—if__'rﬂu walil o e =ef fu_r nr_u.l
pohicvement when pood times reture—then we invite
“ l " n n you  to J'Z"-'"L'[']-‘ETJ_II'_E-.{TE mar ONE-YEAR PLAN,
deseriba=l in the adjolning eolumn. It s now possibibe ta
H. h “ “ E l piee, aml wse 1his codese bofore dechiling to tabe (1. Kead

dledails of mair reiaaekable offer ad U b, then madl the
coupen below,

AMERICAN SCHOOL., De BH-4T Do, , , 2o NEEZ,
Drexel Av, ang SBeh St., Chicago, 1.

Witheut ensl or oblipstlon, please send me. defivery charges propald, 908 AT-
PHOY AL, Lhe :Illllrﬂ

amine the mwlark

proanndbon, mnd 17 L do not wang 1§ 0 will petairn i@ to Eru within l|H1I:I.:.I-|:I.I:H1 W
vooul nsthing.  If [ Imslsi on golng shead, [ will n azdl 34 per moath
Uil the reduced pres of 50 had ben padid, T ["l l]"-.]:lr"lt"l."l'i I THAT 1F
MY APPLICATION I8 THE FIRST YOI HAVE IIH["I- IVELD FROM AY
FFICE O PLANT, that you will make srromnpements 1-1:| ¥ me lWherally for

f diplomna 18 awabde] after peeelfg the Neal examipition with & gradio of 75 of

ke=cier.

'] 1 IR geg ey S A Y () e samnownpanas s Malilaraaans

B R s b e T T e s A e
[ o v, e A Virf i g gy e 0 o e e b e T T o R VT v
Empiiyed BF .- . .. .o ccsssucacimsasannine EEamrrEEEEAR EE u il v

AEHIFRER, o v e rmmamdia i d bR E R b TEREET 1A [ TRR

How Jo0RE. v s srmmmmam e snsmmasasss POrEsOf, s isas i TR
LABorA meihd afd addresres & dime business mem & ﬂf."ﬂ'!’ﬂﬂ'-ﬂ

When eriting fo advcrtizers pliease mention Populer Weclanice

13

& tourek o Business Manngeswnl. 1 will esrofully ox-
ail Youif AMNE=-YEAR PLAN foF winmnlhg secarity nod

Ui i vl bEpe of relerriig olhers G e, e g e i I GO ey mel
bECE Che enat In hls manner, | umsderetamd that ek !-mlrrlmt panaleta of 1
Bessams winh Instant Imdex, together with materisl for seif-pxamdnation, anid that
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ELECTRICAL
ENGINEERING

Complete Course in One Year — Theory and Practice Combined

Underlying Principles Emphasized — Mon - Essentials Omitted

A coxcese, comprehensive course in Electrical Englaeesing complete in one college year, to pre-
pare eagmest, ambilicus young men of limited time for new opportunitles i the electrical field,

40" YEAR T]"ﬂq-" -tﬂ_ﬂ praciiee elsely interwonven in classroam and labomatory. Mathematics, enplncering
'ﬂﬂ_-'l'll'l-s and inlemsive shop-work, Students cosstruclt molors, insisl]l widng amd test electrical mas
r % b chinery, 39 wyears' eXperence S800es You MANINLLM 1|._;.in[1'|u in minimium time.  Graduates are
. gualified fo enter the eleciricnl fielk] at ooce.
A Special

FREPARE YOURSELF MOW for future opportunities which will surely accompany a revival of
Technical Tasiness in genemal and sew elocirical activities in porlicalar.

Schaol - !_?:irlrprmf darmitories, dining ball, laboratories and shops,  Blisstralned mes holl sepoosible
technical amd executive positioms.
Catalog on requesk

BLISS ELECTRICAL SCHOOL

117 Takoma Ave, Washington, D. C.

T| Join the Junior ﬁ'ﬂnrs of America |7 E A R N MON EY

XNo dues to pay. Learn lois about Sying aml heve AT HﬂM E-

grnsl fun, MMembersblp anculesa you e 8l wosdarfal

lma=nme in avistion envering all branohes, Complets FOW con malee 515 to 350 weekly in spars

eoirae, membsrshln cand and Wings Inslgnla of Jusior or full time ot homse colonng phalographs.

Aviators Inecluded In small membemhip fee Enncdl ;"r':‘ experience nesded. N-:! convasaing. We

pow, For il fres information adiness the Froahbent, imstruck you by ouf pew simple Photo-Color
1 L process amd aupply you with worle.  Write
L JUNIDR AVIATORS OF AMERICA fof particulars and Free Baook to-day.

123 W. Madizan Street, Dept. 201, Chizags, Ilngls | K The IRVING-YVANCE CONPANY Lid

156 Hart Building, Teseats, Can.

T At Amazin

1
.J, —_—\Low Cost
. :

it &l Bome. by mail, By ronbast of
gbampiens—=Farmer Hurms an Frusk
: e & wanderlil aihlote. Huadle bigwer,
wirvn T mjn H'llh_\r\.v!r - s pecoeln al mx-
Fazta, Jio-Jicss, ] « Hs Tact
-u-_-.n-n-'.ﬁ--r?r'&‘i-i_w pedrrad by hott aazea.

T

o ape illowirated prospecioa,
minn T'"'rﬂ |-|F|||r!'I|r| |:1n|-|-|“|_.\,"_ll_, -
. ‘e Wo lamch m prinid
wi heive, Read 2o b3 ooe T iing
W o gw gy
FARMOR DURKNS SCHOGL
B3AT Courtney Bidg., © o Mk,

b
, o mE rhmn. gued, cmme
werlerd ma gas o w I } i hn&ﬁu DL AT CALLY
CHEAFER THAM fﬂ;rl-:mﬂ:r’;'r:lzllr:ﬁri oed ne serriow. k-
B ||nI||£- nF-'l-LI:-HIE- WANTED QUICK. An apparfimily {or II:_IA
prodia. ki (asteel becpger |owesd privd, chespri in iosisl] =

. BEEO0 awmsislly.  Wise v BPECIAL OFFEN sed pomoless lsa, G
||.-.l| ik Lo B BLE. S  Lstedl 6 Sligdsrd be Undersriicrs,

rw;«mm.m mian Si.. GRISWOLD, IOWA, U.5.A, ‘ Anm" vYOUR WAY '

2’7o SUCCESS!
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1 Will Show You Too

How to Start a Spare Time or Full Time
Radio Business of Your Own g# -

I. E. BMITH, Dresident

Here are a few examples w': t C . I ] Sl o Tesiie
of the kind of money l o“ pl R R ey

Itrain “myboys “to make e s Ametien

GIVE you isstruetlons I Wil Train ¥
How anrly Inm yoilr Couree fop n o
I'I-l.l'l‘lml= $5 has o 18 Haillo Jubs eugmmn Free Book | ot Home in Your Spare
usiness . in every nelghiborhiond, AMany
“(an‘t iell Fou the feelie W, OR 1, men hegla making Time .
EE inilepemilence N, H. reoney sonn after ey enroll Tﬂl’. m il gour ok wstll you're
ns given me. B sierted 7 gpow wou how KR L grd- rendy for another. ibve s enly
in alin with §5, pur- s hnve Bl up goml busi- part ol your "II'*“""'”“:"- ¥ il
“'“H'll" frw I!l""‘j""""r:' n=ses of thelr own, 1show | Wadl w“'l finf meed B Blgh sehonl o oul-
tools, ercalated the busi- o go Boar g0 bneall and serviee Tege wlgration. Hundreds with
ET55 1:.-|rr:l- :““':"LE'ITE i all eypes of recelvies sels pEly A comineh BeEhoel edieas
ﬂnnd hisimess picked up 10 I give you Radls equipment sed fnstructioea  tlon have Won Bsteger pay thesueh X H. 1,
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BET A RAILWAY

“The Boss Was
Stumped”

tin gpesd up the machine.
Ehll:l'l. if be woull et

e was tryving to Hgure oul a wn
T could see e was stumped pod
me try my hanad at it

e ahead,” bhe said, ‘but T don't hr.'l;lu'.'a ol can help
much, Looks like 2n outside job to me.”

“%a T started right in and pretty soom | had the whole
thing worked out. The bess was walching me and 1 could

ﬁe wis sarprsed,

“ ‘How did yoq learn all that?' he asked in thar quict way
of kis. And then T told him 1'd been atudym: at hoene nights
through the Internaticmal Correspondence

e didn®t anything more and I thought he had for-
E:utttn all ah-:uu ¢ until he called me in his ollice & few weeks
fer and Imereass

ha wns going to make me foreman and
iy sakary E-!E a erLIf:J.

*iKeep on studying,’ ]:L-: told me, and you'll get amothes
promolion seon. You cast beat 'L'hn:-.e Iniernational Correspons
dence Schools text-books for good, seand, practical knowledge' ™

That's a true story of what spare-time stidy haz. done foe
fis? one man, ere are thousands of others, dom't
o lake I.l%;. heme-study course with the 1n1-=n:|al:|-ur|.-:|. Carres
spondence Schools amd prepare yoasell to exrn nsome Eomiy
AL Jesst get the facts,

Mail the Coupon for Frea Boaklet

INTERNATIDNAL CORRESFONDBENGE

SCHOOLE

“The Univereal Unfpersdis"™  Box 5610-G, Scranien, Peann.
Without rost or obligatlon. pleass send me o popy of your booklst,

“Whe Wing and Why.'" -:ul; ia

B g i mir“‘ . Il partlcalars abaut the sobject

TECHMICAL AND INDUSTRIAL COURSES

Automdaltaly Mechanie

Flumbilag =ienm Filtiing

Hentd entIla Ll

ket M obol Waorker

Etearm T aglaser

Meain Eleciric Englneee

il Englneer

Suarveying m:-d!l.fnppang

Bullding Esimacing
Wood Millwarkling
Conirastorand Bulkler
turs] Draftemas

Elerstriesl Engineegs

ding, Eketcic and Gos B. K. Sectban Foreman
Hﬂiﬂ-'ll'kl Ehnp Bluegrints "R, ]!ll‘ll:en.mt:l!quu.ln.g Frieeman
aph FisglBmee Afr Brakes O Trokn Operation
Eh-:mr Work Hichway Emgineeriig
snlenl Engineer CBEmMELE

5}
Coal M Slg 1B e sCF

'ﬁ'nrlﬁ:ilnu O Hnllr-rru.“.er
Textls Oversws o Supt.
Cotan Manafaciuring

Alpchanlenl Drafanan

m
ter [T oamith

g8 Englnoer i Wonden Manufnetuzing
Firl -ﬁhmulllllhltl'urmun Agriculiure Frigle CGirpwing
Gias Engloes [ Diesel Englnea 7| Foultry Farming [ Radio
Aviatlon Englnes IALarins Kngineer

BUBIMESS TRAINING COURSES
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RAFFIC INSPECTOR

RAILWAYS AND BUS—
Earn Big Money Plus Expenses

Travel or Remain Mear Home

RAINED MEN—I% to G5~

Hullwn} and MPus Fusssger TrmMe I:L"
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sehrt of redened 100 e Il'.j-lq IniElr=—fsrma sasy
Writs dar Free Dosdkiel aped rompleie explaasiss bhas
il whkat Traile |nmsection can de dar woa,
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Deot. 207 BUFFALD, M. ¥.

POSITIONS
OPEN

OTEL and inatitutional
field eally upon Lewis Moo
tonal Employment Buresia Dor
traingd men to guomlify oa
Managers, Amistant BMlanagers, Stewnrds, and for many otler
poaitions paying 51,800 to £5000 yearly. Previous experi-
ence proved unnecesnary,  Good grade schos sdusation, plus
Lewis Personal Coaching Plan, quullﬁu wouL Lewia Studesita
of bath ekng and rnﬁll-llrtuu' hnﬂlﬂﬁ_lﬂl.'-l.'m Registrotion
FREE of extra charge in Lewla atlonal Emph}mur_
Buregw. Write your name and sddressin the margin and
mai this ad teday for FREE Boal, which gives full details.

LEWIS HOTEL TRAINING SCHOQOLS
Raams E_Lr:‘-!g Washington, DN T,

E'I'I.lll"d" AT HOME
SR e T )

ﬁ I'llllhlll
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LEARN RA
TALKING PICTURES~LOS ANGELES

el

17

Get your training in California where many of the famous Radio
Stars maks their home—where the great American Tealevision Lab-
oratories are located—and hundreds of trained Sound Engineers
and Mechanics are employed in the Talking Picture Studios, Broad-
casting Stations and Theatres of Hollywood and Los Angeles.

Railroad Fare Allowed to California

For & limited time we are allowing coach railroad
fare to Los Angeles from any point in the United
Btates. This is included in and deducted from your
tuition, ®p the trip costs you nothing extra. Take
advantage of this opportunity to visit Loz Angeles
and , and prepare for & good paying Radio
job at the same time. Mail coupon for full details,

PRACTICAL S5HOFP TRAINING

At the Oldest Trade School in the West

For over 25 years National has been training men by
the practical shop method. Owver ambitious men
from all over America have come to National for their
training. You'll find National graduates worldng in
the famous Btudios of Hollywood, in Talking Picture
Theatres, great Broadcasting Stations, for Radio Man.
ufacturers and Dealers, many have gone into the
Eadio business for themselves and are making big
money af their own boss. 'What they have done, you
should be able to do! Mail coupon for proof!

MANY JOBS WILL EE OPEN
10,000,000 Radio sets to be constantly serviced! 00
Eroadcasting Stations employing trained Operators
and Mechanics! 10,000 Theatres equipped for sound
and the job only half done! Bight stations already
sending out regular Television programs! New E;-ha
will be opening up every day—hundreds of golden

NATIONAL TELEVISION, TALKING

PICTURE and RADIO SCHOOL

Dept. 74-E
4006 $0. FIGUEROA ST., LOS ANGELES, CALIF.

opportunities for the trained man., And you can pré-
pare for them in 4 months at Nationall
FREE EMPLOYMENT SERVICE
Many Earn While Learning

When you've finished National Training—four months
of practical Bhop Work in the great National Tele-
vision, Talking Picture and Radio Bhops, — then
National's Employment Department will assist you in
every possible way to get the job you want. And if
you're short of money, after paying your tuitiom, we
will gladly do all we can to help you get part time
work to pay wvour room and board while at school

MAIL COUPON FOR BIG FREE BOOK

Gat all the facts! Mail coupon below for our Big Free

Book, telling all about National's famous Bhop Train-

ing and the many johs upm‘.nan in these fascinating

flalds., Mo cost or obligation! Just mail the coupon.
National Television, Talking Plcture

I and Hadio Bchool,

] Dept, 74-E, 4006 Bo. Figueroa Bt

1 Los Angeles, Califormis. -

Pleaze send me your big new Free B on
| Television, Talking Pictures and REadio, and full
| details of your Eailroad Fare offer.

l Nama
} Btrest No. LT CTIrETe
O s e s Btate___ ...

| — — —— B D R — i — —

I — T — — — —

P b
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There is Security
and Opportunity in

DRAFTING

Deartso B oone of the hesk
professions @ young man can
choose I:lrcn.u.ﬂ:lil: Pays g
slarieds and it 13 the SWeppng
atoae o even betler posilions.
Many lesding architects, me-
chanical engineérs and  elee-
teical empineers gob their stark
at the drafting E‘u.:d_

There is no easier way to
Tearn Dirafting than through
the Intematiopal Correspons-
dence 5chools. The practical
valee of thess courses 1a =|1.-|.rn'|t
by the success of I.
stidents ami also by thu: [a-.t that employers are constant]
writing us for desined men, We receive more mlls for I. C.
dealtsmen than for gradunies of any other course.

“Btarling a8 a eore boy in a foundey, advancing to mouldes,
pafternmaker and machinist, 1 Telt the need of snecial trining
and enrolled with the 1. C. 5 1 am now employed in a
responsible eapacily I8 engineering development for U. 5

Alaminum Company,
Tamrs M. Fox, Chief Diraftrman,
. 5 Aluminum Compasy, Mew Eensingtos, Pa™

There is no doubt that Drafting offers 2 real o rtun";:.r to
ambitious men amd it will pnr yaul te investigate it {||5; mark
and mail the coupan nml we'tl gl:u:]l}" send you o booklet telling
all absout the I. O S, courses in Diraiting ar any other subject
In which you are |u.|.-|.'.r~|.-.1l:nd.

INTERNATIOWAL CORRESPONDENCE SCHOOLS

“Tha Uaiverial Unicersdiv™
W Liho ahllpatil d ol boaklet,
Ut east oF grilan, pleass s=n I:fu?umLﬁ Faur

Box 5609-0G, Seranton, Fenna,

Uhe Wine asd Wiy'* and Tl paet
deferg which T bhave maried X
TECHNICAL AND INDUSTRIAL COURSES
Architesr ___|.|'I.Il|:-||En|:-'I'|l'I|'“ Mwachn i
Architectural Iraftsman Pligmbdng Eeam Flitlng
Ballding Estimating Hestin e EEla Lk
w Millworkieg Ahere M T

ut ths subjest

Costractor and Bullder Aream Eagineer
Rrractiaes] Dirafaman Htenm Electrie Engineer
Stractural Erglneer Civil Englneer

Elecerle Wirin F Huryering pnd Mapplng
Flecirle-al Englneop Helrigeration

. i, Lesomotives
K. K. S8ection Foremnn
. R. Brdge acdl Byidlding Foreman

Eleeir o Lll-ﬂll-lllﬁ
Weliling, Eleetrie and Cas
Rrading Bhop Bluepeints

Telegraph Engineer Alr Brakes [ Trakh Cperation
Telephann Wark Iluhm:." Englneericg
mlechinnicos ] Englrier Chenslsiry ] Fharmagy
wipehnnica | Dirnfisman Uml:t[luln.: ||e|:||l.~rr
"|.||||_|1| |b|t. O ToolEmaker | May tnlbermaker
1T e I:'I1. |l|-.-¢|lvr|' r|r S,
I1'I.I:| F [ Tinsmlih Caotion Manalsrturivg

Waoanlem Mampfastaring

Iridee Englnse
Agrirulture [ Frult CGrowbng

I’I-EIr[ rand BEuflding Foreman
Gind Englies 7 Diead Enpinea 7| Poultey Farmlng [0 Radls
Avintlon Engines I ALardng Englieer
BUBINESS TRAI H ING GCOURSES

Fusliess Manassmenl Business Correapaanden oe

e N [anaEement Latbering Bhow Camls [ Blgns

“Imlusiris ) Management ?'tl.'lll:l.ErIJ.nhi. nnd Typlog

FPrr=aonne]| Elanxgcineial [Cammerels
Trafic A anagement [l Beryrine

e i EAne y arsd Alnll Carrier
[l LI Lm-l:hl.Jl itallway Dail Clerk
(WL k-.-*;.lr' Cirade Sehool Swhjedls
E’-:-m:"r:'turlu] nbali (7 Hlgk Sedion] Aubees
(i .l.ﬁ:'m.muul: b nich Clollege Proparnbony
salramnnskl -n,ﬂl.l.l::g' Ihgstratlng
S Wallpagper 1 n-:u-r.:tl:lg' Carfoenning
Salesananeklp Loomber Dhealer
Kame......
Orcupation

Il won reside #n -l"uuml'u nnrl' JH'i- f-:-um !-:I rrm rnfmﬂml t‘#r—
reapand raoe ﬁ;n'mg.l'p Cenedian, Limifted, Mewtredl, Cansds

ADVERTISING SECTION

Play the Hawaiian Guitar
hke the Hawaiians/ <

Only 4 Mations gied in ﬂ“i"‘ Ehin Mascinaling inakrg-

ment, Our aetive Hawsiban instrectors tesch rou fo

master th-lmmﬁmrtlr. Pictures abow bow,. Eviry -
thing explsi clenrly.

Play in Half Howr Easy Lussoms
AlFr sou gl e Taar Even i v don's beow
minr mELinad Fou Dla afe fole [mom aneihes,
hmrmosmun chards wil the BZ prinled lessom
wory Irlile precisce. He and ciear pictores meka
previces rl'lI.IlI:ll know|- Iz #aay o lrarn guickiy .
#igE Badilid, Fay Ba ol pUF,

when yom eneall

GWEH =a swWeet toned

HAWAIIAN GUITAR, E'rrﬂ-. Case and

i WHITE AT DNCE lofaltrective ofed = Outfit—
mrd pey terme. Yoo heve averyihing alme S1I8 to &30
B rllr.;\_'* piwitenrm will doe, ACT! Ny rriras-reergiding 1acieded

OTHER Tener Nanje, Wislin, Thphe, Teaor Ouirer. Diaksie,
'E-DUHII] limnje Unwkle Upder weil knosn ielructees.

FIRST HAWAIIAN CONSERVATORY ol MUSIC, Ine.
®th Flozr, Wooksvorth Didg, Dept. 548 Mew York. M. T,
dpprmﬂ'l“l: Carreppandrare Bohoal [nder the Laws of the Siake aff

w Ford = Eomder Soional oms Sfully Coaseil |

Earn While Learning at Home!
g“‘“ - *"r Television, Sound Pictures,

Photo-Cell Work

Hadic aseds iraiped mes.  Bevads

cariiag, shap redic,. miwmd, sk

lrlllnn .rln-'hq ,unblp.r B40-R100 =
Laman at bedimd

-ulll-rl FJ-‘-T %Jl 1, Wi -.M.._-J

by 27 lewline Warm
ook of Hig UEH-HIIIEI'.'I ‘rl';lﬁ
Write teday Ie your coprt

JOBS
EE.EL PAY

BADIO AND TELEVISION INSTITUTE, Inc.

ADe

HIb Lawrenta Ave., TLL.

$60 a Week in AVIATION

Write pow for FREEE DBook that gives all detslla abaug this trainkng
End s FEEE FLIGHT, BIG BAVINGS ON FLYING INSTHUC.
TIONS, Walter Hinton, Fres. Aviatisn Ponstitute of U, & A, Ino,
Bualte 401-F, 1115 Connecticut Ave. - M. W, Washington, v .

RN MECHANICAL DENTISTRY EETED

EA FREEBOOK
Earmn Blg = e Neodod knuwhun Thia

makl buu e ensdly lencosd in day or eveni

mﬁr&mp'r'-“trf-l. Imdliv idual gr:.lnl:n Faay rcmu. W rl.'t"-u
HD W ne Ires cataleg P amdl special too ‘aifer. Addpess

NEW FURE SCHICL OF WECHANICAL DERTRTAY - 115 'W. 3iel ‘IIIH BEW TEAE

| ]11 MMoke money taking pictures, Phatographs

Dept. 1-0, CHICAQD,

im big demand. Commercial Fhotography

alsg paye big mopey, Learn guicklyat hosss

Jn. spare time. No experience mecessary.

H Wiite ey Fof fiew [Fee baoal, Clilpl:d'ﬂmll:ﬂ
# in

” e ’T"“n’“.";.f’i’” 1" Wehigan

il
HI.I:1 L.l.HIJ l'smllurl..hllal Ihd-

' LEARN WATCEHMAKING

and beranie indepeadent.  We belp von secure a position.
Easy 1o learn. Send tor Fl'!E'E CATA }E:.'
£7. LOWIB WATAHMANING BCWOOL DEPT. B . Lo, w0,

WE HELF YOU SET ONE

1 By "|1r||| Chlek { ) Stesn Typist
¥ n Tahorer § b linmigFang Inag
¥ . F. k. Carrler ¥ Bramsiress
§ Rpeeial .'l.lmenl: ; ..;wl':[;;il Agt
1 ETigakinE EnEfit ol T (el i)
; Clty Msll Corrler L 2 Rorder
Blimt ITespectior Fatrol
Yook Clerk y Chnuffour
) Flie Clerk } Watchman
{ b Eaclstical Chkeek Biilled Labarer
{ } Matron Frarmaster
{ } Typlst
Ormsaks h:_lu:b:nél'l-ln Iﬂlrlil—. Flll L '|l'| 'l-i%-l-ll"rl 'l'|
e T e Lischan  Cppa
Finiris s ALL BENT FIEE.
b . -2 1] 1S JEEEEAT I EE T
ALEITaR. . o ccricasssmaanma I REr TR TP mm
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Weakling...

who became’ The Worlds

Most .Pe:fectf Y
Developed

“1°ll Prove to You in
7 Days that YOU, too,

Can be this NEW MAN!"
—CHARLES ATLAS

1._ FTHEN [ gay I an make vou over into 0 man .;| giant power and
energy, | Kiow what I'm talking al .

gvabein of hady  developn ent,  DMruemic-Tension, LS

Lundreds of WeRkET, PULIRICE I L| an voa indo A IJ_.\, Chit

Toke moveell, for instancel T osed to welgh only 97 ellal 1
I wasa sickly “'- wre-grow.  Then I discovered |'lu..|rr| =~ 1 Furron.,
It gave men body thot twles A TE Ehie Etle *The Wearld'a
Mast Perfectly Developest "-r 5M. It cpn work just as hig &
change in you, topl  1'm an sre of it that | make vea this
amaging offer: ty awn rigk [ pive yol PROUOE || AL
BEVER l!l.": 1 Bake vou aover lnin ihia NEW MAN.
Il bemin trair £ Yol aw Ji""""l'-\..'! |I :.lll s £ e |I T |
maryelones ¢l .|l|.,.. in yoursell wilhin o week vouo d--n t o
e o cent.

No "Il"&" "ands' or "maybes” Just t=ll me whers
Voo want .'::n.l'uh---::.__ stesllike mpseles,  Are You fot and
fabibsd  Of skinoy aml pawky?  Ate vou shortowin dlel,
peplessd . D vou hold hack qime L led oibers walk
the pretticst girls, hest jobs, eted Glvg b
I PROW L .--'\-III thist I can saake vou @ e
fident, pawertul HE-MA N,
Dwramic-Tenifon is an entirely NATURAL methisl,
L your beare and other
af ather Nniatural.

! minutes
I RITLEEITE

NOTE:

No other Physical
Instructor in the
World has ever
DARED make
such an Offer!

CHARLES ATLAS

Diepe. 508
133 'F';-q 23rd Sareet, Mew York Ciry

that your svelo i of
|l\.'||| siake § L | ]
] 1 Ev In .|_l\.' sl biz
muscular dev -:'|--!:-I":I'\.'||'.. e e ¥ odkf (Ers
book, “Everlasting Health nnd Strenpih,™
This request plates me under no obligatiom

witnl of ez
b B ] W T || {
seare time : 1EhL B4 &ha
al-l |.I.= zCbum I, fuan '-'-.u.-.r-.

Serd for FREE Book

ripht now for fiEl] detait
bl boak, ** Ever);
H Lo ells @l about oy
Fension' meiho: L. Showsactugl p

WiinF

Bl 4 lse cokpar

anid 171
II.-..!rn
Iiyizm [En
iatas al oy [Cyve

made inta Aflas Champions. Suppls Lﬁ:l.LIa._.ﬂ_._._.._ L5 Ty T iy P R P O I L A Gl kel
need to know abont o condition. Te's a waliwahis ] {Flease print or welte plainly)

brokl And it FREE. Send for veur copw r._-..-.l.-r_-.-

Mail the coupon to me personally. CHARLES B Address oo T R, it BT SR
AT LAS, Thpt. 5V, 133 East Xird Street, MNew

Yark City, l City Tiite

) SR L A, LA,
When toriting to advertisers please seniion Populer Mechenics
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Classified ‘Advertisements

WORLD'S BEST WANT AD MEDIUM

Advectisemanis in this section, 35 ceots per word, each insertion, minimum 10 words, payable in advance
Ta be inserted under proper classification in August issue, copy shauld be in our ofice June 18th

ADVERTISING AGEMGIES

BUSINESS ADDRESSES

ADVERTISE—Hargaln -velue—21  warli
s 21 represecdative sunday newspapers $15]
ree peslsfance with seer ads, sales lebters,

literatore.  Helpful Ad-Galde showlng beat
Aving ErspApers. MeRsLieed. Tates, mall
ng Llets, ete.. free. Chiragn Unles Apencr.

Great Berihern Hidg, U hisagn.

HAN FRARCISCO Mall aildress.  dur < 1-

hi Madl forwerded
Fequest  detalls, Diest. PAL. Bog
=24 #Zan Francism, Califomla.

PFURCHAGING SERVICE

NTH4, Time cownla la applping far
mﬁ-ﬁEE Send gheleh or noedel Tor lmatrur-
tlons or write fer free bogk. “How to diblain

a Fatent™ and “Record of Inventiom'® furii
:H'n charge for Infessmtion on how Lo proceed
Clarenen_ A, ﬂ'ill'llll ILewisteeed Fatesd Al-

HI'HIF. sE-K Mg Budlding, Washington,
{7 g page 123, -

TADVERTISE. Imeh display, G0 maxa-
#lned, thees inonthy 35,00 Pennzll Campary,
l'_'|:|'r|r|glrl1I Tenburlis.

1 ORTAINE Peblication milguide.  Re-
Tunded fpst nr:ln’ Martls Apeney, 149 Blail-
fson_ Ave.. New Worle

ADVERTISE In
free.  Mowver Apencr,
Lapai |, Ala.

FORE Advertising &t our cataleg. Mo
n'hﬁ'ﬁru i vears |n heslness, The langest
classl®ed ageney 1m the weshl,  Ankruss Ad-
1h-|.|:.|h Agencr. 100 X, LaZalle Sk, Chis

rural weoklles,  LAiks
4118 Haeclford, &St

CaEo.

I‘H.h.[,-!ue-rr 032 Advertizers Rate Gulde,
a4 pages. Includea evervihing  larresl FubEs.
F. I!; Brown Adveriisieg Apemey, 140

Theariern, Chirago
FOR ADVERTISERS

weehl i,
LRI

.0
Hlgul,

T WORD Ad  G0-05
Blamp brlzgs [t dollac
Wasmieprings., Go.

.ﬂD'\'I’.]II’I“-t“':ﬂ I Waorils, HE |||::HI:|I1H-
@r: (hrep ineerinng, §1.20,  inch  display,
three mentka, oD; vear. $24.0  Rlalling
Hareai, Lawndaln, Calif,

TADVERTIBE & _I.]][...ilntl 5% months,
b Fneh.  Ldst, apesial ofare, free.  Hoans
fng Cn., Bax 6721, Wilminglan, Delawars,

EVERYTHIXNG Far tha hosie sraltsman.

Wsle, melali, Laals, oo, |fm-wmnl 0 ppsrs
clabir. ‘Voue Imeuirfes wlli-rilﬂl b Wolver-
tan, Ime. 41 E. ©his 81, Chicago,  Sesd

O ecenfs in alafmps

“ANYTTHIXG Tou mend,  Infatmalbos 20e.

Wational Purchasing Bureen, G115t Dor-
cheator, Chimgn.
AUTOMOBILES

AUTOMOBILE Kacing boak. Hox 1o Bubll

diict treck tarers chamnlonship racers, fast
kg cars.  Sew, 00 ehapters. D Llwabrs-
Lone. Brack reeords, wimnbng delvers, comiest
les, Epemd,  Cpive,”  Balenee—Dodmald
1.00, Ttay Kens, Dept. 1, Madioncille,
Cdnrinsatl, Olla.

PATENTE. Time coanli la applriee fer
netents. Send ehatels ar nodel for [sEiruee
tlans or weile for frec hook, ““Ham ton {bialn
§ Prient™ mnd “Remnl of Inventiom™ furil.
Mo rharge For Enformation o bow b proreeil

Dlapenca A, O Brlen, Texistered Talent Al
tormey, GR-K Addems 1uilding. Washington.
I, . Bee page 125,

AUTD BUFFLIEE
DIESELATINGS Itenlare prafk nlmos,

Riv-
o

ing every engine Tdlesel Lke performes

ulrm dnilad per evlinder,  Fileeglands, an
amagleg fweel zaving  sugsep-rarhoretiom  In:
pirmmenl.  Price fhree dollefi. Thoossnils nf

these paaael ampliiries oarvels Do aullstar-

CIRCULAR MAILERE

7 Unirersal Mailing Tureaw,  Chreolars
nl;]llil:h Ir'-:iTL g2 nn pep LB 703 East [Zmd
Tlaee, Loz Angeles, Callfornia,

SALES PROMOTION

ETARTLINGLY HAuecessful new  eflline
meihad—loers Gebre prosgecis—niakes  oveTyr
palevmiien A slar—prévind by Klg concered.
Write to T, W, Apdersom, Fales Bpeclalist,
1426 M. Dearborn, Chirago, For infersation.

.'I.II'F: Litters _thal gell,  £5.00 earhi
ilree Tor £12.%0 Bed [Heraturs o0 diserip-
thoem of propaskilon with r""ll!lillr"E Chemwen
Balesletter Rervlee, Sulte 206-7 Jerzlss Trust
Nidg., Long Beach, i_"'l|||'||r|| .

vire, Maney heck gusranlec,  Eideie
:?-rf :’E’-:-'E‘r Car. ?;n,-. Fespanslide diskeilii-
fors wamled, Filgar Eaolmes, Inventod, Llt-
Plabas, Colorado —
TrMIKCE Aoto pasoline skver.  Price 232 )
Baee this mouieh 16 ges cackh menth Gea E
Cook, Bnr 2391, Ovaler Tay. L
HTATE  THeiribulaes  wantail,  SIaree Fig
product prevents aufe. radio asd faen Llehi-

Imr batteries agslost comwsadon,  Remdl Xie

wllver todar for semple. Flan-C Mg Co,
Flarward, Calir,

RICKEL Flute your anla. faurets, harils
wara whhoul restecing pasie  Dur outid
commerte [ veur Beitery, no gank §s idel
EL 00 prepeld.  Wrekke EoF Tréd neriloulars.

Tpunmedal Cn.. Ave. J, Theeatur. IIL

THARGAINE—Exeellent I"l“:“'""\-"l!_ =

pressnrs. hallery chargsrs, (st hl_l"!'rll\. rar-
washara. Terms. Trial._ Wrile Ken's Aulg-
motive Fervies, Thoe M-T23 Treg. Uhio.

1] 1Tnnﬂ—nutr|ntul] Al slandard
mikes. Bave $0% 1e VA0 buvimg ot whale-
smlm ol Give models, Wrlle Tar prives,
Indenendent Badiater Co, 1118 Ba. Wahash,
Chicago,

m Tatiers ani ]Irl:' llh’!lelE'I: Fa-

pareid reisomably, Farticslars free.  Wrllien

Serviee, Moz 26-5, South Bemd, Tndlana.
INFORMATION

IKFORMATION Farnlshed by a Tachelor

AUTOD BERVICE EQUIFMENT

BUERETANTIAL Baiingt—repnggeeard £nim-
MFAanTE, itery charmers, Fedl hisfelies, faT
washers,
saliile Fery

e, Telal.  Write Ken's Aiiln-
Lo, TEom AI-T25, Troy, Ohio

of Sojeoe S ML SR, i | MOTORCYCLES. BICYGLES AWO
Eameet, Mikwaukes, Wis,

TQUICK  Meesy for smart people,  Plan WMOTORCTYCLES $25 T Termia,  New
i10p,  “Manremade,’” Lapeer, blEehigan, tires 4. Englines Tes mufarrgrles, ﬂ:lﬁr\-hnM.
.‘|?ﬁ"|".||1l'|:|r|||l.ll:|ll esired 230 coln asd up, Ir.':\.';h;.lﬂ-;i-llllg-lilrr.ql ullllﬁ:i“*il.\,l,:.:} 11-:|I.\,i:-_“ ;r“::-:':;
EI_ 'F-.'Iull.a. Readine, Ta r"m;'l magnelss. 3 speed wisginhbles. hat
INFORM ATION ICoefidentball, Any ks terims, tanks, Wheela for mofareyries. 1l|-1ﬂl':|.
el 81, Universal Thuresn, Mickory, Mava sutomahdiez £1. up, Guaranjend hi-vs
arth Careling, rles EH.A0, Lires D0g. Besdd 25Ge for catalogue,
= Ratisd _h'dup-hllnrl_i. 'I':II-:Ifl_:r. Ilarnr'il-“hu;_:-r Ies
1.8 A, ries Cutter Deenlezer. Iiochesfer,
WRITERS SERVICE S Yok 20
ARE Your storles selling¥ Eollywood pro- HEXDERSON, Ercelsior. Harley, Tnilian,

durers mre baglng o new type of siory, MY
1% yeirs acerediied serelee §n mesling thelr
renmlrements will ligln wou. 1 hawe heers ed-
figr In 3 mapor shiecdlae.  Tefoessaslon  fres.
Aaleline AL Alvord, Drep't A 205 Thalne
Fiwilbs IEldg.. Iclipwenl. Callfornia,

used paris, fonverabsits, ratalogue. wime min

1% wiih helmet T3 DRallek, [o0 N, 1Zth,
#4. Daouks, Ma

THYPEWRITERS, Rallos, molor evclas,
&5-£95  berme, AXeilp Fnlghts, 151718
Dlive, 5L Lauls, Ao

MOTORCY U LER—Ikrecd 1o wou ml wiale-
ale  priees,  Guaraptesd Indians. Farleys.
vir, Cash 68 pisp terns Sapd 10f Lelay £
lafest  [Mustrmted  Bulletls “B.™  Crandall-
Hirks Co, THO Commonwealth Are.. Eeston,
Mlassnehucetts,

UsER dketorcroles and parls, Teser Cyele,
.|'|.-|1 Frairls, S0 Louls, Moo

HEPFAIR With gond used perts, save %
nr mard, wLals nertl needed. no lists, J. B,
!:l_lhl. 3661 Archer Ave., Chicigs, IIL

=IUST OF the press™—New cabalogus
12 wiid hargains—Xen lw prices. Bend &2
slamEs. ||:|1||rh.l.. 2515 Fomd du Lao Ava.,
Ml aiikied, Wis,

BEXNTF 1% Fag Nlostrated wesd Mstorevels

extaler. Large siock Hirealns.  Indian
narta, Arvessarics. Indian Motseciele Bales,
Kansas iy, Mo,

MOTORCYCLE Rargelean, bsest  prices,
bargain sheet for stamp, molererele seciks

pordcs, Iecgest  line  I& Amnerbea,  Bosoesk
prices, Largesl sestorerele mall order Poices
fn ik United States. Trehestse Harley

Daridson Corporatise, 139 West Main 8t

aer, M. Y.
BATTERILS
GENUINFE Filsos hatterles:—Parm, B,

stramsila  1ight  plants,  Langee Life ihan
logdl hatteries, Tadesirostlble ibhromsh steri-

rifrilts or oeerrtATELNE, (esr  g=aramiees
notarized. 2T ampere eells, §3.50,  Uther
wimen, ]I[l"-rl:l:lrt Hea

Jay Nattery Coimpaey,
H2 Bderllme Arenne, Yomkers, N, :".i'

NATTERIES, Taw o make end repair.
Mate for l"mnq'IHe Imstructions 0.
Arthue Clarke, Parfs, Tegas.

EDIE0Y Nom-wcid. men-sulphating 16 year
e slorage hattecies for farin [laht nplants,
legate, ele, Prneomditbsaally guareniead, Coal
less than meid bypes, Iedgeestlng free IDlera-
tizre, I8, Hawley Bmilth Co.. 34 WashEngrea
Ave., Tankury, Conn

AVIATION
KEW Wire wheals, 207217 §1.00. 36~ o4*

1,50, a0*x5' §1.05.  Dixle DBoslep edgs
netns $1.50, wicker of alemlsdin burkel
wrala 0Ge, mew B r-'||:|l propeller ﬁl'll'l Alra
nlana clefh 1090 mil  Clear Jdege O opal. 505,
enlored  dape £1.35%  gallon. I':Irn'l:lud | 5]
aquare fool.  Alc Traisgel, Qanden Clty,
Miw York N

TFROFELLERS: Copper-tipmed.  Forils,
1200 Kemwlersons, EF 00,  Prsgeeller  amd
mbnf Flfeulaes=—dime. Oreany Aeronaufical

Fales, Bart. Mirhigan.
BETTER PFropellers, Harlevs, §4, 50 Hen-
dersom, #3488 Pletempol, §S1RDE,  ElEubs,

Fr. ‘Warth. Tesas

BIN Xew catalor of lowest prices on omad-
of mirplaswi.  Meierlals, sugpplles Se. Tdeal
Company, 1B ¥West 181h_Street, New Teork,

FOT Bale—Eaglerock slrplune, Al wondl-
them, £250, Bnobert Daye, Copley, Ohka

PATENTS, Time rounts in aplying far
patemltd, Renl akeleh oF mesleEl for Inafmee-
tloms or wriie for free heak, “Flow te ClEalin
a Patest'” and “'Tesisd of Ineentlan™  Paorm,
Mo charge for Indfarmatisn on how B0 pfbcecd.
(ST .‘L. i lirlen, Reglstersd Tatent Al-
former. S8-T 1||:4|||1. Faallibling, Wasklsgton,
I . R page 135

WHITE Far fros umnlc af balin and mrice
%ll!“h Anro Bhop, G050 Hurlbul Ave.. Demir,
ir

HAIFREUCE—Finished to sige for alrslanes,

eliders, Irelinats. Highest nuallly. Loeresd
oriees.  Mall slzes Tor nuolatlon, PERe-Disl
Laginhef Od, 2257 Loomls, Chirsen
MODEL AIRPLAMES
MODEL Alrplanes, abr and gasoling mos
tors. Catabsies dlese,  Minkaiwre .lll'_l.'rI.[i
Clurp., 83 Low Terrare, New Brighlsa, N, X,

BOATE., OUTEOARD MOTORE,
APECIAL Oulhoard tacér.

ETC.

Fustest eralt

In rlmss A, BHeml-assembiled. Al parfs cul
Lo shape.  Cosis wmder sboly dollees.  TEDwe-
pried £1.00, Wolterbom, Inc, 43 E. Ohio

=1, 4Bl
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BOATA!I! Bulld yoor own boet now. fak-
ing mdvaptage of yoar re thme and save
twa-1hinls Fegular hull sl a@slnig  our
ready-cut  semd-gesembbed materials, L'rulr-
e, mumabsuls, oubloarnds, ssll sml row, 0
deslgea ai well g8 eomplete sssortmest 8-
flmps.  Send ldc for cotalop.  RErooks Nheatl
P, Ime., F20o, Hagleaw Wel RElde,
Airklzan.

PROFERLY ™ Desiened,

Entckid diwn flat

ul- -ivhite Kot l'l:rln

a1y I|IIIH|E|E

M EypEess Towloats.
. Illll:l-:l }Il.

L) wnrthy ol
Uompleie plans u:l::llr Llay- J'unr TI]-I' Free
gll_lllhu.:. uidder, “Murray Sireel, New

aih,

BRRAND XNeir !Iﬁlﬂh grullgmird inelnr Falt
price—E85,  Fer left.  Cramilsll-Hisks Co.,
80 Commonwealih Ave,, Tosfon, Mass,

PREOFELLEHY, Gesr pumps,  s(USng
Vi, benrings, ebe. Win. Laker, 1Mond L,
iidiey, Mlass,

MODLL SUBMAHINES
MODEL Sobmarines $1. W1 subssepge

anil pgn 00 yarde Dkl Pleesmb, Overlaesd
Ihark. Ransad.

MODEL BOATE

MODEL Cllvper ships asd Stilezs for
sale, dohn Mok, 1781 - 45¢h .. Wrusklyn,
New York.

ALAGIC Tricks. canl. eadn trleki, #icass
teichs, wmalllying illuslons, ete. Catabig 1ée,
Gen, enner, 2491 Jeerson. Loudsvilbe. Ty,

]IJl.'l"[C l"ﬁl:lih:lr.: "‘DI Lymn, 193 Reach,

Ieept. 3. Jdarsey Ciliy. BN, I

10 WoXDERS, ' ..'I.mnl:-r amil myanify!
Thls famnus I'I1IE|r hnak mmil ealalig r||u|.||l.l.d
rgest lime,  Lowest prices.

Lyle Ihosagplas, !!lll.k-l:l A0, ]:nllu.

£
tilar
Texed,

RADIGD SETS AND BUPFLIES

PFATESNTSE. Time counts in applying foc
patents, Hend gholeh op seslel for Gnsgmucs
thons oF wrlte for free boak, "How to (bdain
a D'etert™ and “Nempd of Inieniban™ lorm,
Xo harge for Informetlon om bew o proceed
Clagenice A, Fltrbes, IRegksberml 1Rafeal AlLs
torney, GR-K Nlams DBuilding, Washingion,
. L. Her pape 125

GUAHANTEED !llil.-:'ruphl:lnr regad I rs—Any
make or e 20 Touy b H-litl.-rllm'l

lEaplirarm doulile |ru=|l|un r-lnn'lru- 7.0, (Kb
ars B0, Hiagle Lutton pepalea §1.50, Wille
fer 1822 epialong wllh dlograms. L'niversel
"ll E[rrllllllung o, F Lbl, Inclewom, Calif,
MAKE Slmpie rerstal tadie. “Melomite’

rryetal with lnllnrrllunm. D, Mew *Mebmly
]-L.IH HEyRtal -r|.|l-|:| FL.00, Camplele with
E- . meriel $2.03 Melpmife Co. TI8E
":.'ll'r||||||||l Rl“llln_ Fplu:l iy, Ml

= TSED Ttzille _|'llI'|.! “chean,  Forbes-Murray
Elseils, 5% Farlies,

Princalsa=ihi 1Ma.

CARTOONING

AMATEI'H Carioonlsis:  Sell yoor el
Wrlis Sinlith'a Heevles, W04, Wenatches,
Washinglen

ARCHERY

ARCHENRY Tackle fmn ihe Ozarks. where
v bkl le plentiful  gwml  wosderallees
enrepitlonal.  Sesd for free Instpesilie THTE
wlalng mow, Toepd, W, dobdmr Amusemend
Ciiliapany, ClEntan, MEssougl.

CHALE TALES

LA Prodecing program, 51,00 4%24-
11.;: frec.  Halds, The Uartosnist, Oshiossh,
B

BOOKS AND PERIODIGALS

BOOE Of pecrets, money schemes—lever
Foriniilis—ainkil 1lps—0000 tu-:-kﬂun:-]: (AT
412 pape semsnllonal moner making sedone
l1 h 1"\u.m:iunlnl Exthangs, 208 Elghth. Lios
Angeles, Calif, .
AL thadonie —larpesd  sulibsr  speala
ine Ln I.Iln wesl, June Mo, speclal Pa-
cific Cosst amdl Forky Mounlaln Me 3 ferse
DI.IIH-.H w!uulj Hinsteated.  Basple  ropy
tion price $1.00 per year F'-pl-

ilal affer: w !rl"-I'rl pidbartlpion  and
wiskd swap mide. bhodls for B0 Hix u-milu
frlal S, ALl Oubdeors, AL 257 8, Sprisg

e, Laes Ameeles, Calll

I:I.l'l.'l"l.l'- Ardl Badnt—3;  enesdeles e

propeil,  Loreneo  Palietson,  Worlhinglen,
ALLnnesotn.

FICTURES AND POBTCARDE

FPAUL. Hunyan pleiures Eamples  de
Aley, scaraba, Michigan.

HOVELTIES, GURIODS ETEC,

EXGRAYING, Reselver, transaslifer tesi-
ey panels, prales, atztlon plates o hakeiite
of alininum.  Arrow, PO Weshington,
hlrame,

HEHDRT YWare seis,
whaaleanbe, ulnlog [,
111, Cieclomatl.

ronstrurilon kifs i
Federal Kalin, Box

ETAMPF COLLECTING

ARGV AL Headbguartera offers! Maldioe
Telamwl simmps ape mmong fhe prestesf mame-
fies, berguse len glaspd B4 all Lhal ety
#vre bssuwil.  The lest Maldlre stemp  op-
rearel bn B0, Sinee thep smmnon Cexles
slimps ke used there. Few Maldivelans can
wrhite. therefore weed Maldives are more de-
shitalile Lhen unugel. Thiough a leeky ¢hanoe
we are In tke fortunate posilion to affer the
citiplele usail s=er of 1008, cilalegulng hde,
worify Toll eatalorue. for onlly 20 Lo appror-
il lppllril.'lltl. lobiia Heamjy Co., 0B = 4k
e, b LS

A BIO Ntereebn=—A0 Tor omly Dhe. SEnmp
glhwm. prwiding spares For 2200 pamps with

Sl lI]IJn.I:IiI:H:ﬁI pickit of S0 AlfTeEent
sl aanp, Sk hinges, and millimelre mrarr,
Fieo WEN eath aedeér odf paiaplibet whieh
lells “llow To Make A Rimoe A wllertion
Frperly,” aesd oy B0 pege priec st of
plhmes, supplies and hundreds of hareslns
In aeds moil parkels, duees Uiy Blasm &
Uole Compeny, Heom 3%, 6k Hace Bimec,
Uineinnatl, idhia

THE Rigeest Dollar—E000 mized T S,

ntaining gt less Lhan 1k diferent tari-
elles For B 1800 mixed Teeclgn Enclmling
Fr. Colonies, ele.. for Sdo: 180 dilferest
Lotkns Amerleans for 257 100 dETerend staiigs

n b diferent ecmnivbex for e Al
ahave with LunD Bieges for anky §1.00.  Age
E‘mnl pelerkiom  pent wiil  each  ovder.
ew Engleml Htemp Oo., Esighliskeil 1HBI
S5 Toromfleld g, Deslom, Rass,

F1Ii-.|-! Thrilllng  Better and s fring
Frilsean, 4340 Cornell, s Muoblnes,
Jlml

GAMEE. EMTEHTAINMENTS AND PLAYS

PI.AYS, Opereifas, muowical comedies snid
minsirels, mmedy and Lalking seegs, hlack-
fure sklis, vawdesllle wets. monologs, diabeas,
recittioss, juvendie plove asd songs, msaaleal
rn.l:lngs tnl:rrl.llnrnmlt l|-|.l:-:-un

m T. . Dhpmlson & Do, Iaﬂl
hlll Trepd, 11 Chiragm,

l DEELE Pidures sl jlj'-ll.'ﬂ' ﬂrﬁlﬁ"l.l.
dp stmmps hrings Interesing detalls. Muzele
Pleturn Posple, Eseanala, MEsh,

TRICKE, BEODK
-MHFEH!R HOVELTIE

VEAT Mocked marle—Ferform 38 stariling
tricks without lpl.'i"l.-l| enuipment, Tonplete
mod Fuiet Bosm, Hen

1 1_1!: ﬁ il 2% ealn.
3o stamps, b lr o3 Girore, 15 Beaminmt
Ave., Balllsare,

Eu[l TIRICES Ir|. mlg:lr I8, Cataler De
Earl Weeiler, TEY il Ave, Cligton, Jowa,

TRAIAGIC Calalugue, sl ihHI: slage money, [ree,
Jnal_-rl A8%, ]‘I:nr\mi, W isrnnafin,
Rl“TTI‘\"E [, Maghclany® magazine, 09r, Cai-

I mirle, 1 Holdem Magle, 255
LLE -I"'nd Bl. M. Y.

AND

BENTY Fur Z=il el 1832 100 8, pelee Dkt
New Englaml Biamp O

ANMTROVALR Ts 0Ot Inl,
New Ernpland ®2inmn Ua.

ik TMIFFEREXT Biempi fof J0e
milection inrhnlin Armankn,
Filume, HEpinksh  Sorseeo, kKeiiva, 2L
Memel, Nigerla. Yuelimane, $xria. Victarla,
Vallean CHF aml otkss  Edrd-lo=@el  eoiin-
trles. Catabeg talwe over 008K [Prire anly
e Lo apere el applbeante.  INustrated Tsts
frec.  Loma ¥tamp Company, #2310 43nd 5.,
Han Telego, elif,

BRICXET, {¥atlw Beenek, glEgastie hi-
sologed Perslan alemell, Johkere, Charkhard,
Tanganilka, Welrd Cares, Grenala, Eriimen,
Farclgn Hevenue, Kelah, Xvasalamd Pros
teciomate, aml prarce genuine RNaden. all fer
fer A boivodlure our famous apprevala!l Viking
i‘dlm l'.'%., Bheepshead Ty Edation, Drook-
n, &, W,

IMMENSFE Tolangle stampl  The larzest
Im thie waelil, &n albom glant {Hpain 1%
afumbug commemaralivel [ncleded In amaz-
Ing  packet of thirey-four srarce  vaelelles
frem gueer far-off lamls; Eoidl, Keudangs
Tehemu, Gwalber, i dE:qulrI: no e
o Eoropean tearieiles ts mae the hieh
guality af this womlerful packst, Only s
ieadn! o ppraocal applimasds.  Veges Stoinp
Ca, Dept, T3, Popt Chester, X, X,

Juslar Albsin,

Hiz
Arulioren,
Lilbseria,
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BCAHRCE .ﬂ.!lrm.n.'ll l.nd !r]l.u.ﬂu. BeautlTal
Trrugiiay “‘fxing rmall pnd prame
funtemals tﬂln;:ln ijlll:—.ﬂ. In the weeinll
are fncluded In var big packet of &8 differ-
Nt stemps_ freen Aldoultes, (Qramd  lailwas,
Yeneguela, British and Frenrh Cofonles. eir.
All MTar 58 te approval apnlicanis, ln -
'|lll|il'ltrd Bhats ree with each srder.  Srlie
fnida Mystle Stamp Co., (Dspe, 339,
den, ] "'ll'r. York,

T ANCHER'R £58 OQutflt—oniy 12, Fine
Erlangle slamm. st German  slemps  pre-
warp velus milllong  dallars, perferation
pauge gml mme srale, alrmail set. Inlemest-
Ing stemp  ainallest  eepildbs,  pEwspapee
sk, packel pood slamns Trovaseore. Mslary,
Theich Inilies, efe., BEng pockel aboek ook,
Fntire outft 138 to II:IETIJT-I.] apnlirnnie.
Ancher Sramp Oam tharfurd. M

A0 IMFFERENT lde To wmprs ul ul-r-ll-
camis only. Free jlai of baresls pocheis,
Kanzas Cliy Blamp Co., Les Bldg., Kansas
Cley, Ao

il DNIFFERENT Htgniss I, Apprevel
apnlirants only.  Ohlo ®tamp, IFox  1'249,
Cleselanil. -I.'II|1n. o

TLAHGE In ihe world! Hare
(R OIS '“-'IIH Gl:mr specinl  delivery sfamp,
Alse packed Brlilsh Colonies, fnclnling Har-
bankng, Cape fiood Tlope. Hydermbal: parket
Frezeh alonles | AEeloren, Kodang-Teleos,
Latakin: e} Posiiively po Europe. All
for anly e le approsal applleants,  Wesliern
Philatellas, GRIT }rl.'l']'l_l-r Ti3l, Chi#aun,

TFHEED J U B, A. cosmmstinoratives, =00
stamapa, with 4 mantha' miliserip!lems: e,
CERpmndaE " Fivnilman. Pennsyivania.

L I FEICEST Brbilsh Colonles 1pelud-
Img  scaren ald New Brofawbel, XewToiind-
lind. 4amada comonenorntives 250 s appaess
&l appliranis B-uhl Bimmp Company, 83
Yonge arest.

THIVERT Hﬂl'l'l-ﬂ:l. .'\I:uﬂllnll. Fluma, Xan-
ihair, Meiw Caloes slrinell, tplangles, ioeful
mrthebe. smeciul gift, el2. AW only lue e
ppeaLal apslivants,  Tarmmount Samp O,
il Tershing, ¥4, Louls, Mo

FREE! Z5% Freneh Colonles wihibh appos -
gle, postage 2r.  Pobemac Stamp Coo, 3508
151 Rieesrl, Washlnglon, Tk,

WI'ETEMEFIG: 25§ 'Irl!'l"nru e wie'
anprealls,  Wallasfon Blamgsn,  Wellastan,
Mlissarhissrbls,

HUXTIEETYS € slamns Inrl lllnr Alyg-
sinda,  Axerballon, Algeris, Trisngle, eie.
Fer only 1w Eo approval applicnnbs,  Whit-
new, Mavo Court, Leoinbnster, Klisd

PFAMKET Surprise stkinpi. 5 W dpproval
applirants,  Mapiteclile  Bampos, Route 4,
Kanane CHy., Kansas

INTERFASTIXNG Tackete, 30 diferent anli-
mal slamme 100 20 @l eounicles Qe 18
Jumgle = w Mo, 15 bind slamga 10z, 18
map slemps T8, 25 ddferent Oreere 100,
1 gfiMerent stamps aml Chinese Lurky Bing
20e, Teelilusk, Box 1284, Chisaga, 110, -

UNITET:  Hlales  sktampr  on apneoeal,
Hulier, 1551 Pepm Ave Xo,. AInnespollis,
A |pseatn,

LIEEIRLAX Spake triangles, damily Sonsl-
iy, .'I.Illj'n- wla, #fe, b B sppeocal app,l-
pants. I"hills 1Perker. Marldehead s,

WONIERFUL Facket 40 d0Merent st

frein  slrangn  countries—Fiol.  Tasmania,
}-rﬂtl.u.:l.llikr. Blam,. ete., Inelinling smiallest
alamp, [0 Fsroge, ) r radn and podlzpe,

Barzaln Bgamps, 377 T “ﬂt 23, Toew Wo

BTAMPE Hent nn approval. st W5 |II<-

l-"'WH'II. Frel Hrnllerg'. gud Bo, Washingt.n
. VW Herabimn,

HT'I.!II]"'H-. !lﬂ- ..I.Il. dAlfferent, Poslags 2r
Htlli free. P. AL Cpmaker Efamp Co.. Toledo,

i

74% DISCOUNT Many hant 1o get nine-
ieenih  eerdury  sfamnae, Relferenre+ nilemnan,
Huisert £nihoiae, Giarland Sereet. Lynm, Ma<e,

17 GUATEMALA 162 To swnereal w7l
canta, Masile Hainp  Ceinpaiy, Leosdon,
Canaila.

OIANTIC Thavgeln:  @nsd efamns  ratas
Brgliig upe o BLO0 each [Rgluding o'l Tnklel
Fiates Commemormiices, Tonganyika, cic
Al T enly i o approasl applimnge
Idriera. BRZ = S7th Firect. Dieooklvn. N_ Y.

TWHOLERALE wtilog foF iledlers.  B=s
trated.  Tostage Sc. Frank Company. 4994
Chalgrore, Ralllssese, MLl

TI‘II-.'.BL'I‘I-E Parket, U & aml forelm,
oz dl=g, P, MEJer, 211 HRelslnger, Day-
Aom, A1hii,

ALAT Btamps, tem dlferent, 100 bo approes-
al applirante. Virdor Staiops, Hox 02, West
LA+ Arpeles, Callformla;

PH.HH—!'L':H Spanish l”.'u]umllu.i:. I'u-:lm

(kb Mark Blampig, (ak Perk. 111

PHEB—]"In: fraue  MHonbsres, TPolate
exlra, Hlasley Blamps, MHeywerih Talldine.
Ll apn.
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MOEXT Your stamps the mew wary withs
oput infuring the glue, Jumlor smior Lo
Eera s the trlck &nd allow maximam visi-
Bllity of stamp fare.  Eight mlass,  Baal
whisre plinlo afd sold and 81 3 mnd 10
vent sinres, ralers name and diine Brlngs
package and seinplee. Made only by Aee Art
i Eead a5,

i BEAUTI I.l..- Hussian charity osly 3
oends tn :llrl:ln:rl:ll lﬂn’llunh fhf:l:l'l'll'l- RLamg,

AF WY
Bax 30

T

] I':EE.HT fc with amp-

MI;!EII Aldsruiarn, Albuguerque,
FREE! i . B A. commemorsilves. 150
frice, Bchimwig, #brl 3¢ postage, Van-

thl, Hgnd:uug. Pennsyliania.
DCEANIA Te To lm«u‘nl Eppllcenis,
Michael B4 Seuth_zir, i
o JAlFaX, Kerwar. 27 Hﬂul]-rn l-'l-
Juposlavly, 3 l"lr.mmj. all for e
ampen, 180 Wesl 42 85, New l:rk, -
'Hll'l HIIHD H!lullﬂ unT:r II I]'J.

' I"]I'I::f I:I:IEi:rl.'n'I. Ii: \I’].II:I l]:l-

alie W Wy i
HIG  Apgoal Feamkna,
It k. L. Joxe MI.\EI'IIE n
£}, 3 £ weeer freaklsh sfamps
frum Zanclbar, ledors, Alperla, Aalsy

Blates, W irinria, Gﬂu:'nlll J:'fl..rrrll. Briilsh

Colonles, Feuameericass, Don't deley] Thn't
walk, Thl: whooning packet free Tor So
wiliEi. 17 ETh] T

FREEE!® 15 Pletgcial stamps, He
F. Boberis, 801 Fourih, [ Cley. 8lk=h

LATE A Ix Trie with & vali,
Win, !Inutﬁ Mladm, W) minmnp]'u

IXUEUAL .i.l'llll'ﬂl.lllll Frue premiumat
Gopdbpe, 613 %o, La Bres, Los Angsles,
Calfoie .

Il [CNITEIDY Riates, erenl,

Bhe.  Auburn Slamp Shop, g-z' racise. M. .
R Ssew oanid recend Bsuss et bargadn

prices.  Riedell. Oreensburg, Pa.

hl:]}Ill]- ﬂl EII..I'I Htﬂnnl, gnd 4% packes, kn-

[ nE brizngles, JHL, Ace Slampos, 160

By, I“t_.ﬁ; Slmpwaad, ELL

hean F':- Iillﬂhl:i?-i'[' Ciresee or Twrkey, L0e:

, W peney  approvals. eptuna,
Hax #d. Ventnor, N, .II:|

LTI Packets 15 o E5e, Heresleo,
]ruuqrbﬂ.l:u.n o, 1265 - 51 86, Drosklyn,

ork
: H 1II|II 'lll'!nllﬂ.lll_- IL:ri .H:-I:Irl:l'rll.l
MIAKAMOTH Treasire lol ronia
. Abyasinia, Cok .I.lhld.l Xlue, H-t I;.Fjl: -
HH". Menehurla, Algerds, Tenls, st Parvel

T'ost, old T, Eu.mrntm.urltl'rﬂ, ebe.

ihink! All for ealy 18 Lo approval appli-
2] |versnl . B4, Camden, H. Y.
[ subiful rare 154G slamp

e n'.||:r|. hlg "Afrken=Adla" packel. Onply
e “Dunseo, 1314 Medism Oury jadians

. rakm S, Par 10e ds mp-

A LT
[II'M:IJ cusbisbres, ma (Elfers, Paclmpos, Doz

SFEF, dHlendule. Calir.

B Colonfes—i0  diferent  10g.
Ebrowine, 00 Fem Wallpztan, Mase.
168 IMFFEREXNT Umnlted S8ates, 522 fle-

tummable, Edmund Mawes, HBox 48, Asburn-
ilabe, Mlass.
REED 1008 Hinges '!It'h hargaln &pproi-
als. 433 Houth Drange, Lo Angeles,
LATIN Amerieal! 150 diferenl  wsnused
Panton, Swonyside Ierive, TYonkers,
New York.

00 DMFFEREST Glamps She; himges 5
il French Colonies -ll-h agprovals 1de; Lisis
free.  Harv 'I'H pewlur, Tmd

sheets (lermen  war
slampe=—2 000 Illlnnl-—ﬂ-hlll: £80,00, I"est-
pEld 230, Relmars, 30 XNorth LaSalls, Ckl-

FREFE #1080 Canmla poilsge stamp  with
my [issser il.'i:ll: Canaida enid "-.El'l'll:linl:I.I-I.H
many phetor only 23 1o sppro-al appli-
FaRle A qu!ﬂ:l_lr Jackson, Ibom 1,

r|1ru1 Du.l. Cansde
.ﬂ.p-pl'lﬂ.'l.l Fhﬂ-du' & ﬂlhl?ﬂﬂllcull"gﬂlnl !H.EE

i inees
Landon. Can

inh L
il applleanta,

8, Kymnston

r this Lo
Franatom Blasp Shop,
1L

. A .00 wnd $0.0F
:I}."'nmmu, 183 X, Dearboes S, Chi-

[ —t Varielles 2k 1o approval
IIHI'II:L Angola,  Tiullana,

oe,

20 A H!IIJ.H..'I.'I".I.'E"HH 7, B,
recent and cihers. batile scenes, heross, paint-

aid

Ings, ete. Splemdid hlaterle snd woezoelled
slamp value 18c—1, 8. mixture, ool some
e, (ouer 280 atanma) 19 &0 aperoral ap-
EIJI:TH.I.“ Stamp Shop, Helland BLE., St

ml.f:l ANGELES (Mympic Bral day rouers,

glngle He; D¢ single
o “bu' 11;;!11 PAE, 534 gl Ellﬂn
e .
Lis Angeles, Calif “
HQUEER Beis &t L Frank
e por—Eremiom. l"uz Itst baps
eheld.  Heedin, Callegi RE

D

B[, 4000 Capaeliy, 10F staiipe. s
bk, 3%¢; Poman oad

#aln = odird t

23 KolneX-Change, PALES & Dearbarn,
Chiragn,

AIAM Fle froe o roval l|1|.|-]l-rlnt|

]
Hernard Kareh, Hlddli Eltfp. |n.'1
FREE—DPstket of | hetiar lhluh aLminpe,
Appracals 4 geedage.  Carlsen, 2036 Sa

Hroaduny, Lo Angeles, Calif,
#00 URPICAELD U. #B.. aieng in bi-

erslenniala, $1.00, Carpenfer, YWrolusing.
W smanadn
Iiﬁ LiE—a0 1iferont for The, Slrlues
Fochlaml, Aal _l_'l.h“
mu MIXED 1. &, ald and pew, 20r
Lawkewaaul, Ohlo

Weatherhy,
FREE List §i and (i ll.ln'u nlmtl 1!

l'l!l-l.ll!ll_i'.'H tir chaass  Thoa

WHOLEAALE Catalog  for
Elmnmln. Il:l W,

denlers;: e
A2nil, Xew Ya
Trom  Torelen  mis-
IIIH.. I-l P FIJUHd ﬂl' 26z puer amnple Ehou-
|n:.q. .. penk urll.ﬂl Forhibdilen, Elssr,

ATRMAIL E.!nlnr ﬁl.lh‘."llﬂn Cas & EIHIE
er wanl mins: stamps: portahble © elLer;
micrescogs; lnouaphone.  Hipgenstiel, Ius-
wll_Avenme, Diethlzhem, Penna.

FREFE—BRmmple sopy unkque weskly ﬂl-.p

Fl:lm Colbector, BINN O

unmu' Eh:h Lni
hobhy heund 10 Pdrar nhmﬁur,
2 Churchill, Tml;lturl ilila
(LM L l‘.:“lulzl' 2. Albmm (500 Elluss
tretlnnsi de  Tull 44 nnk, [hullln
WONDEHFUL Appeivals!  Free prlzes
dlm-|l1 Dox 114, Mimneapolls. Mlinn,
H fres ko rotal ap=
i g, e, k. bodf Tl
marica, . a
Ikbrlve, Las Angeles, Cili
MNUABEAL Trlangle Iﬂ i differencs 1%
amly de rellable appredsl applleants. Paul
Hexer, 160 La Salle Bireel. New Vork Oty
DOUBLE Fergain, 1900 differest stamps
ard] 25 difMerent war bENE, Lotk s dellas

palil Dosmer, 720 Iunberdon 8t
F:J.EE_ th'

Alrma
Turkey 10, 5B :Illl'lﬁ:nl: 'Ir

P.- 11#. Il‘ 4Iif—

fmnl Ihllrll 152, Bek list free. Carden
108 Murth Dearborn, Chirago,

'HIEEHTET"HH.- Chmbinatim]  (1%oh.

faga
Alrmaill, six olber sets: ihree packets. Aps

18 AMONTENEGRO, dime. Interallisd

Hdam RBOA = Srd Avenus, Broog N, T. | Horne  Deering. 104 Alble. Somervil
THILLAR Packet fren to i ii- I .

rants.  New ||II. of Htl:‘:lmlm 4 i]{'l.wg[hl:wl_.,.mml HENEJI- “b.'h:iurl.. e

Oardd, Bos 1374, Wichlis, Kah. COLLECTORS! Fer sxchanclng stamps,
AET OF four stampe. all with inverted | iflusfrafed posteards with 2880 eoliectors.

surcharee, anly fen 1 appnesl -

éanli sending references,  Laurencs .'I'.er.'q'

mian, Chaffes, Mo,
FREE; Fine Erithih Colonlal packel, bGe

postage,  Lighiboun, Southses, Escland
FITE Unueed

almmails for ¢ slamp
Preii, Erla, Tan

hTAHiMTﬂJ Protmclorate and 23 sether
Iiritlsh  Colonbes de bo appesvsl applleista
Frank Furlrg, o Clereland, i#la.

CANADA Burrharged alrmall fres with 25
different wlrmells oF 20 Alffesent Cafaola,
wither packet 150 bl packels '.I'--r Lilzts
frea. 3 Bl LoD diMereml 26=r 1dda Aif-
Tapent TS50 2080 diferent $2.0% Approval
selectlan with eseli ofler,  Vidosla Slamp
Uompanr. Londen, 4, Uanaids,

Aik Amerlean beoklet 18%, Reglstre Fchang-

msgapge Puresu, Parls, Franee
PENNYT  Approvals  that  safisfy.  Nell
mnru-tgl Box fidl, Phllsdelphia,

1,000 ATAMTR For 2% ! Tks 1|||“|.1. har-
Ealn of the year® Wowell's glant pasked of
1,601 stmmps, |Eclisding Absesinla, Spanish
Morsro, Fremch Celonles. eie.. ete. Prira
only  I6e o appreve]  applleasie! Exira:
illll} stamp hilmges OF you order taday! W,

Rowell, 56 Cornbill, Toatee, Mass,

163 DIFFERENT Fiasisa Fram 180 dif-
ferend cousdrles, 160 1o approvel applicants,
Eireus, Hox F0Gd, Detralc, Mlehlgan,

200 MFFERENT Rlamips, [ncbuding trl-
N pirmall, ete, e B, H, Corlioin
12E1 W] STtk Thers: Low Anesles Calir

POPULAR MECHANICS ADVERTISING SECTION

ATAMPME Bent on asproval at 7% dia-
rount. Reféeenoy  rogulfed Iy '
Hanover. Pa.

FREE! World's smallest slamp!
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ramieras for efil] and mollen pleiares. Lenseg
ufic] oAbEE ographle supplies, S a0%
astman mlak, uwith F_-H. lens $H.74.
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frie, Printe, any amaieur size, fire venls,
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Campany, Werchim, Massachiuselts,

POPULAR MECHANICSE ADVERTISING SECTION

MAKR Yaur own predoets, Esglor agents

FaElT. Tadlef arpleled, S50, STIRACL,

g Tarnish everpihing. Yaluable beak fres.
Mationel Belengifis Laborstorlss, 1930 W,
Droad, RKirhmaond. Vi

FIFTT Sweereasful mail-order praposiilons.
Aalidregs, K. Hemse, 3080 Metrosslitam, Chi-
LEED,

CHEMISTRY

(WVXN Tour own buslness—Repslrlng  snd
retullding vecuum clesners,  Write for fres
ratalog=naets, peless——arimature  Fewbnding
and dealer i vacuum vleanar.wholesala
pEless,  Quiek utiu-hl: peafite,.  Xo espls
fal neoded.  Be-X gn' Uompany, 64
firatiod A vEmde, ]:I-Hh'.ll'l [Eehigamn

FORMULAS, Busiesis plass, LIvdraruss
frew, Terifort, 40482 N, Eﬂ.l iramn,

FHEE Biafil :]lll.tr|||ﬂ mang r
making £20-E101 weEI:lE] i or ofien
lmalnrss af ¥our ol e Ca. 21% Grand
Hi., Mew York,

EIHEE ith rour own produects.  Nake-
sell  them yoursell.  Formalas, poorcsied,
trade-perrets, Apalrileal seevice.  Catabag

free b Tharly o, Washingtos, Th. i

CHEMISTRY Sigdenti—Rend 10e for (-
lusirated exlalogue -:!I El""t"' t'hl'nillllii.
u

“mmu‘h '"r? Haen rl:-I-1 wnedil wtest I
who bezame the "2 n-
Larze illusiraied expcimml boac

=Tk, J. H. Winn Chsaipany. 3355 Broad-

way, New York City,
I —jmerivan  Amalear 4 bemisls Sa-

elety. Jnurnll pertbeulers, 10  Lansing,

E[I

‘ﬁf‘i‘m chemical epariineslers,
IIJunulzu Sl Exporiment bookbec 1o
Chsmleal fatalogin  10c,  Geoeral Chisleal
Uy, DReading, Pa.

FORMULAS AND TRADE SECRETS

i Sillman

] Ieinbd Feemllverel ol home  Soskts near

O eents per square foof: you charge 75 conts,

I"rafilable bmsiness mlating Qike new, baassy

worn=off  sutoperts,  reflocisrs, fablecare,

sfoves, ee.  Duifits farnfshenl, Thetalls C[res,
BEpefnkle, Pater, 127, Marlon. Ind

KEW IBmk, 2% Exira Maon Flams."

nllplanr. 25, Magarine, S0 plags, 10g

“llmu It lLrl_E_hThlﬂll.-lrﬂ Tahe.
IE!"‘-.I!:I- TTu'r..nlm;|T parat ﬂu:'g- 'Il.lﬂl;:
] a2 all orcder Inis.
Pastage snprecinted  [atsrm Flerald, 38 Lil-
v HE, 'ﬂrn-rhl:l'n Mew York
MAISEE Frops—"Frenrty Frar Farming'™
tedls D, Trostpalil §L.00. Les Publishers,
Miomterey. Callf.

WEHY Waork for someone elsef  Iroduca
gmrmedies, profis up o 5005 ! ¥ gusrans
tewil Fermulas, §1.%). Bond Processing Un,
Wachingtom, v,

ETART A manufacturing bwsiness af woug
aen, ceal amaglngly lew, for Tree parileu-
fars, wrile. The ﬂppm'tunll:r Lo, 40T Flosas
|:r|.-| A, Trallas,

;!I,1|."-.‘l P.‘I.I'.‘T"['I.FIH: '|.'I.'II'I alirt yoa  In
amusement anid vending maching business.
Wiite fer partieiiacs. al Hl:int T
101 Twmnfarth Ave, Tercntn, , Canails,

E1nL=sd CATITAL. New lrwll:nm. glertric
ilarm  agaknst HIlJ.HFIH. bemrglars, flre.
L!thrr:'l:u}d. Xa, Iefan Avenese, Niw-
mrl . , e

TMAIL

Qe huglewsa  faecleating anid

pofltalile.  Many cirn  thousands  yearly.
legin gmall, Xo radcessing, nor  persoeal
eadifart. IEslde polmiers From 20 Years ex-
merienre, il quarter for bookl, sl hateh
miall order Informatlon.  B.  Iresbser,
257 & 21st, Thiladelphia,

BTAMDE Trings fres S8-page Koy L
Bualmess  (kpportaniiles. ™ Biost, Warse
ppringe, Ga,

MONETY- .l!l'..'l.lil‘-.ﬂ Unfnrl:unﬂ:lr.:. Tlan.
ﬂrﬂqlln, Ide, Molra I"' wl -12.:1':"\&.'_\1!1

PATEXTR, Time muntl In mpplying for
patents. Send sketeh or model Inatrur-
Blons or wille Porf Pree lioal, “*Haid o Ohigakn
n PFatent”™ amd ""Regord of Invention™ fors.
Mo charge for Iefarmation an e 1a pooceesl
U'larence A, i Prien, Meglstered DPateng 4i-
torney, G58-F Adims Balldiag, Waeshington,
nm . Ees page 135,

PUUICK  Hame moner.  Make mes's Barsd
fallored  tles,  Completa  insdreclisns, pal-
derm, salline plen (e eanvessEng), (edn DFRes
flre dle.  Testpald $1.00.  Natlonal Mandi-
craflers, EFLd-C Tnlrersity YWay, BSeattls,
Whshingion

00T PROFIT—Moking caraselosmm and
erlapolies. Thes fun formulas £1.00 pre-
mald New elecirie oo rmnﬂ—l-lﬂ.w. 100
Ihe, of popain, free with popper,  Tlutehin-
poey Bperrdnliy (On.. Flutelleson, ST solb.

I MADE 5§30 Weekly restoring folor 18
rugs, uphalslivlng, ale, ok everrwhere,
I'mlimitesd Seld. Mo rompetltion. Free bk
Tl ezplalms, Albambra Laboratorles. 408
Wesp Hn1n BE. . Almambrs. Callfornba.

FREFE. New bk, "Ker to Dusiness -

Tﬂl'll.dlll 1. -'I-lul'rllil'rnl mem wrile BErans
Whmingion, Thel

START LActbe hu:lun anyubkarn, Fyery-
Fhing furmlehed, No canvassing.  Marywood,
ALuan Broadway, Xew Verk,

MAKE ‘1-1-1 A day, every day. eelling
Expewriter ribbons by mall. Tatenied ma-
ching makes hisp &) |jllll:| rlhlm at cgat of 1He,
Semd e Tor sampls anil fosnlele malil or-
dep plam, IGihben Ink Corporation, 060 XNa,
Mirhlgan, Chleggn.

ALAIKE Ladest puaracdesd aucommsdslle pes
emalies, newest  elesndra,  beab  adeertised
fged mrodectis, modern, latest tadlet sneclals
Biea, malical preparationg, merflaclous hogss-
hold necessiiles. Using  Alllker’s foremost
formuled gnd trade secsewis, Esay 4o plard
anywhere, invesiment ::rulll ofits quick and
liberal, Miilee, (henslat, 70-L, Tampa, Fla,

CHEMIC AL Expert iI'I.II fuetlah ol
and irpde secmets. ALl lines. frae
W, L. I.'I.H;-ln 5, Ple T3, 228 Cardes Ave.,

I, miis, Funplies WAL
“Plabers,”" BN TRot-tnam,. Detrali

198t Free.

ulaz produee perfect nrod-
Al liessa. Catalag feee. B, Thaily

s,
_i,‘l'llI Washinaiap. Iy, 4,
A hu eollection Business, Genld In-
resLlda. Imieresring Laaklet,

ule
‘Hhiiltuql l:u'lli-rlin::" Froa, National Colles-

tors Azen.. Long #¥b. Newark, Obla.
OFEGATE Chain o vending and amusi-
mignt  mmiehfnes, Ihe jmBependeht for  [lfe.
Hiart pmall, grow big, 0° G . 153G
Eist Meln Street, Rifheiter, M. Y.
OPFPOETUNITIES.  Unuossal, fasclnail=e,
profitabile,  Partbeubars free,  Evonomy Sabes
'n., Marchesier. Towa.

[RTET(S Hi Lkplamace] Bugl, cheapeat;

free farms.  Colomls] Charter Coo, WiHklsg-
Lin

EJuHJq Liarge Ineome with “'chilsn'" af néa-
niit -chewlng-gum _ wndlng  marhines,  Seark
shill sapnliiel.  Parileulars  feee. Thabbilng

*wp.. Delalth and Brosdwar, Droaklym, X.

TOIFOOILE Machines £15 wp,  Sloney mok-

i Neribabdes Co, 2117 Harlbiog, D
[ndnes, o n

§ mall. ﬁlﬂ noceliies, bar-

EH'.EI rhr%f E‘il. uI|rr| B

TTABRTIFICIAL Marhle |-l.n1.l.ln' fAeaeing,
Inatructioni esvéflag wood or comens floor-
Ing inch thie Areperoal, all eolors, |ow
gk,  {Ormamantal casting. comereis plaster
papler-marte decaratioms, Eirden fusnbture,
plalmary, fecibla malds, I:IIH-II:'I'III'I amd fl=
Tr'.nlté_ll:l.uul free.  Chris. Mahler, Elmest,

BIy Money &t home p g @sln  pafis,
reflectars, mirmrs.  chandellers; by  Adw
melkenll  gEpEtlencs  unnesessary.  Cifis
mm“ﬂfd' Qenmetal Co,, Awe, N, Thca-
tur

MARE Ariificial marble, eakerful
tlles, no polishing: rather uecanny, |;||.q||-
tien. tahletsms, Bankends. flors. whelsbones.
Hard, Isexpensive, fArepeosf, enamels wonl
Farrgl erment methols, Amazlsg samnies
#o. Johm A& Paym. BAG Crende Vista Dirbce,
Latai Angelad, Calif,

ANMATETR Cartoendsis:  Bell vair warlk,
T'i:'rlt Smith's Service, PAVII9S, Wenatches,

BRUSIXERE OF yoor oun meking—
El -rhtln: Nlaza XNamg amd Number plelad,
wkrrlmlrlll. gigne, Il hoox and sam-
nie . Palmer, Gk, Wonsler, (s
ﬂlT']']'.lﬂDII Bpaety  Tae  eier Enlay
themt gll wear mund with ald ook niuh-
Ilzhied by lae Alechanbzs. This verbbi=
lile eeexclopedla eob aniy furnlshes handreds
of 1dens a7 mew and I|1|:||:|u|:|.r snorld Tar every
prann ol iba year. hut also gives romplets
Instrurd lan I'u'r making the Necessary #qilne-
menl 4 viry dinall ot S pages gml G50
ifusirations. Fend foday as boolt 1s fadl of
theille amd exeitement for winfer seri en-
thosiasts.  Maibed :|:|m1 Eld anyubsea fer &3,
|'\Ir ulll ;rll" penik O, K I:. i lp: mtlcllrltﬂ I.|:|
=, Imn My sLmaEn WS o TETE
1"nn=|=r ‘lll.'rFanir:: [rlrtss o &34, 200
Fasi Ontarka B, Chleagn,

1 CEF FOBRMIUTLAS, Dadluserlal fargs.
falslos, processes, Tules. frade servels,  aml
ealewlatlong for all kimle of Traides aod
Hunlmmm Daok—* '!l[q-xe'l Asglsians™'—

1%lG ﬂdnt for E1.08
g:ll.flu Ilh.i Il.uu Bl [hept.

MNEW ..ll1. extermimacnrs. Hed one doller
for  lafeal  formulzs,  Hollamd, DRex 2060
Amarilby, Texus.

H1 YEARS Practleal awle experbence hick
of Cook's Aule Fermalas. Hed stamp brings
Liad, E. , Ikzxm ZEN, Oysler Hay,

W n

FlLEENWD
ok, Hlamalite Co

FREE Formu=ia cata
i, Western Chistleal, Fﬂlﬂll,_ﬂm_—r

TESTED Fosmialai. MNewedl, guarapioal
Calalog free, Grinstead, Chemist, Kdoards-
ville, TllEnsia

SIMPFLE Way i render fron whibe as sll=
wvar, 3%, T, Harvice. 273 New Jemer Arve.,
Ereaklym. M. T,

FLYsr AT F-urm la_ §L891  currency.
Dateway Specialiles, Hapld Chr, Ba [k,

MAKE Oall and silier mirmes,  lolk
up-ia-daie II'-lil'rll1l|l-u gnil warklme Insiroetboac
£, 3, ®ashrille Allrror Hign Co., 614
l'hmmEL o Sagkrilly, Tens,

INSTREUCTIONS For manufacturlng in-
duitrial aleohol. §1.540,  Legal.  1"refitable.

Donnetd, ITLT COough Steest, Balllssdgoa,
Marztand,

hnlz F-L'I-]'l;'.'lll_" ﬂ Frem =itz rents eI1-
Hugabers, 16 Jefersos f‘ruunu.

hILF[L:I.AE. Decernges, favors, syeugs,
extrmcls dnd ether provessed,  Valuab in-
formation free. Fornuls Company, OGth Ave,
and_DGecoil Beattle, YWash

ALIEILLKE esilvering, #ecira-plating Jat-
HE‘ I'nnuu!u. E‘lirréahh 'muﬁbﬁnm“"

~-muile for ualer,
BS Tasibe Wishland Tark, Mirh ‘

BULLERED YWith your swm producis. Mokes

ame  made,  Insbructiong
Bants Jeavhars. Calil.

s lafest mvaney mak-

eell  ghein yoareelf Foriniiles, procedsss,
Irmbi-geerets,  Analrtiral serclee.  Cataleg
free, 8 Thaxly o0, Washington, Th. (0.

AUC1UERS 1s surs with 3Liller's Euaraniec:d
formulas; beai pclenee cen prodiuce i ssai-
Ing laf, Biggwt-sabiing roods. AN lines

Pign't buy formules (U0 you've eecelied iy
‘ll-'.“mt literatugs, Miller, Chemist, 1T0G6-H,
mr

I,
Al FOILATTEA® And Uiz ilusteated rai-
alng %, ldeal Book Hbop, Parke Iidee, 1

AL o AS—her literavare wlil sucsrise
. Delforr, dnd2 W r«r—lrr. Eh-lm'm
T VAIRINE  TTEd,

Clorer Laberatoriea 1), 'E'Iri Rildga, 101,

10,000 MONEY-AMARING Farmulss, Tells
¥aii howr 13 makas and aell almosi hi
under the sunp cossetles, mucllzge, asdi-
Iriate  salutlena, hetbeey  folotlong.  bever-
ages. cheese, chewlng pum, cloanimg prepa-
retleng, exirests, hale pEresasations.  tnks.
hiwing, leatker palish. mirrers, perfumes,.
pollshes, tvpewelier elbdans, caflon papar,
washing geaders, |inwld map. anl hundreds
of ather prafiable srtlebes.  Bemd no Inosey,
dJual wrlle a podtal for ““Menber's 2010 Cen-
turr [I:-'!.n'h"ur ;gllllll.';l“]:l:'r"!'ﬂﬁl:lu |1|:E|':t',i

an ulas wlea Thriss,
ria !!-l,_,___l'li-mm 0. Chizaen

MARE Yesr twn preducts, Emplor mm:
vauesell. Tallel erileles, sogp, eoieacls,
Tarnish  ereryihling. Valualle hook frn.
Natlongl Sclenmilfie Labaratories, LO30%.
TMeagd. ti=hmand. ¥a.

FORMIULAS—Tilishle teaband fosmalae fos
all purposes. Prives  reswssnahle. Empire
Elum Labeeatorbes, &0 Torglend =i, Bagbon,
Mluss,
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AGENTS WANTED

AMAZING Tnvestlon! World's flest 1005
aufninatle faucat electric waler hlm

Guaraedesd never bum oal nrﬂl-H‘ﬂ
runnime water InaCantlvt FH-'I rhT
Bakellta, cheomium trimmed. $2.93 rﬁl.:l!l.

oy make up to LT Alio seioinatle Dm-
merabon, T30 up. Free spmple ofer, Hoble-
BOn- nkel, P, M, 215 Feurih Arve.,
Mew York.

ARAZLING Invention spraxs fectillzer and
!.rmﬂldlh through any gerden bees!  Hik-

tens  beawilful, bealibr  orowil of  lawes,
plﬂ-m-. Lrees, ole, Ihlhllh gntieal meths
gile.  Heason wt helg 'p ke B0 dailr
easy. Dreath Ilhln-l: ﬁmunllthtiﬂ!— Cuis
Liinistd Lirw peiced. Huwre com-
exlsslons. ritu. ].Ilrl.l].l. ~Hiprayvd, Depl, 13,

dl.llili- l"l'l.ll'l-‘l' Halling Il'l!u'II:H Rll Hlght-
452, Costs  you du:n-un.
Eqm:ﬂu Ih. Elqu.:u Treal BITE,. 'llﬂl PAl=2

HJTIUH.\LL.T Mdvertised razor blades,
Bow Collknd lets vou huy ass] sell counter
cards 1o merchents st over 100%  poredl,
b aoe  sspbrln—merciunehooing  aml 13
more he—102 sellers. all an lay cards;
plile line or fell thioe, Clide Colling Cliss-
jeal o, ek T'l[-l- Nleseohils, Tenn.

AGENTS el 3 glasses Callfemnla orange
HIII:H Par 255, llulll a !ruur inoey, golng lke

b emkes.  Sai Cutter's Prodects,
E % Imihelen, AH- .ﬂ.nul:nu Calit,

OIS Lhembeal cloth, sleang. pol-

II:I mifala Insdactly  without ligquiil,

Powder; m:ur:l Licaklng  seller o

ves, slomes; JHTe proft nrugle free.
Mﬁlm City, K,

TJEB.. New Vork's Tasiest I-IE|.'|HT|
TWant Thia,"" §2.20 dadsn,
aTder. 'I-'I-'wjl:i Beckwear, 133
Mew Tork,

H‘I"E'[‘EHI[IL'S Lilguld:  Solders. repairs,
medal, wosd, gliss, pofrelain, sasble, ala-
|:|:|Inun:|. 'lrlib:lul heat. Whirlwind seller, 1307

L vinsing samiple feeg,  Beilever,

TIAE Park. Chilows
MIENTS For hansiick; orlelnal powderel
hindsa. A bwd-llm#wl.nn.
body ecustomer. Filne unlEr fue
Ilnlt I lo Eree. Bolar ]"rudum:. 2144
Ha. Trop, Chicaga,

OQEXUINE Quld betiera for abore whndoma,

slly apmlied g2 zamples. Liberal offer
o gememal  agenta,  Bledallle Legtor  Coo
428-1¢ Norlth Clark. Chiragn.

e
S aekLl
Wt 38

MOST Sensntlana] molh pad Seals? Larg.
lﬂll-. llmrlu"t ever made—sle diwim
BT nb—Eurey! ITthodes

G B

-3550 Hnrth. Ashilanid. Chirago

18% PFROFIT In the Ererlasfing Matrh

o flint or friction, Whal makes it [lchtf

i wilmdl emn Bl 18 oub. Fetells G Bdbils

w and aabes plam 2%, Wew Alethod Co..
FA-T, Bealord, Pa,

BIG IPrefita eelling grocerles, modor nils,
lF.nu Jtn:': minernls. Fample case  free
Rrowns, 1682-1 S0, Sate, Chi-

T'EF'W FPralljalde—aell

I'.'bllJII:_r rulibeir with owmer's

ahite,  Thedaile  Frea, HIH:InII.E l"rm.lurll:.
. Chedn, 285 Main, ARwin,

STRANOE Iraning eard, ]"rﬂi:nl.i .
Ing. Eaves electricity. Abolishes  kinks.
anefla,  Approved by Good  HoussRerpldng
For telephones slse. 1607 proft.  Sammles
Furndpkanl, Neverinst, Dopl. T-a, 456 Rav-
ENEWo lena.

AENTE Enormoos ]jE“ﬁ Eifia
mroer @ proeepet, ‘rite  Immeidiately.
Bervhi-hletr AlTg, Company, 13320 ﬁl.‘.i.u:.-
Janadl Ave, Bt -:nll*:. Maponrd,

BN

aula  #Een  mAls

mpme  medliled

F‘E.ﬂl'.["l"-—-l'l-ﬂ'hl glgm Ii-l.1.-l|.-.|.. L L
160 per Dk Artlsile, 121 N Lee i,
il eagn,
REFLATE Timmesr  worn-aff

parts, refeciors,

BN,

Ilke mew.

automlikli
beth reun fxtuees, womms
, #tr., with pure silver.  Loohs
Ui U-Kam-Flate Tolksh,  Masl-
br no mereery: $1.00 kall plols,  Tosg-

tive

ald. Bailsfactlon gusraniesd, Azesis wamiad

E!ml. A, T1-K Jn-f' 12 @n,, Thiladelnhia,
CASI Paid fer butferities. insects.  Seas

Binclakr Tklsplay Adverilssinent on pegs B,
EARY !Iu.n |u|llnn' t.'n: rl.nhlilntﬂnhq.

Ranaatioral eellers, e dn D, New

ulu lan :m- wn Iﬂj'b-ﬂ. Freo calalagui,
endles, Depl, I Somerville. Blass.

AGENTE—Amazing new  petented  dish
washer! Only §5.85 complete]  Every woman
buys on sleht! Your coumiss LS50 each

sale. Narror, 18450 Bmmluay, New York.
FREE: Eﬂ'an:mful.-:l pletled Glilette uMl'.r

razur, O Blades sharpanes, Hend §l

demnmilralbam aol &l gl ane et [res ].“E

maney fe agemis. Depk, A, V-EL MIg (o,
d025 Wesl dth 85, les Angeles, Celifornla.

FOLMET Pallshing cloth pesoced Carnish
Proin a4l medals without ibe wee of Howld,
:lll:b E;‘IHIIU-EF- H.Er HIITI.! pay Illl;_-vlll-
ikn * S L Aher sainp e,
ﬂu;n & l'-:f: ;:II-. 13 :'.I.l.:l‘l.'.ll:lm H-t.l.I MEsston,
Mlassachumeiis.

" FOLKS Must bave houssholl necessities!
T'll atzrl yew with a HIUL'“ wisehLy m&:
supplying fminems 'Eunsl 3 10 slem
raslomers,  Moulés  pay Fﬂm wimhly i,
Fay Leglag lmmeldlabely, 'lu'l.rlr.n Albert Mills,
Howie Mer.. 1701 Monmouik, Cloekonatl,

MIERORES Resllvered ail home. Coafs near

l.'EnLllpﬂ' srjuare faol: wou rharge Th eonla
Profitabls liusiaess plating milosats, refle-
fors.  Rableware. sioves.  relmizhing  ielal-

ware, obe, (uefits fwrnbshed. Deiells Tres.
Wrlte, Speinkle. Tlater, 133, Marion. Inid

MEXICAN Ham! mmide fewiher nlrbures.
Maat arilstie. besutiful. sibractiee, Nevelly
wark, Gefeal insigdic of pealll. Hesd 35 cemis
far £1.0 worih samp Ie ard details.  Kleil-

ean Art .-'|.||qr|:J_|| | 4 Megles Ty,

DG Money  wl Ilumu onportunilise. Wi
fanvasabng.  Paslleolars  1a,  Hetmel, 502
Crardden. Hartfond. e,

FIITIT Neetar sensatbon, Coneentraies fop
6 galbons of prope, rie2rer, sitewberry, ormnge,
part amd Mme. sl for A%, Every  loss
ligg, 185 profit Do e Dessansiration
pales omiflt She.  Crems Folks, 25 Iaul,
Minndanli,

0% PROFIT Selling signs wseld every-
white, Largeil selection, wessdecful sepcit
business, $1.0% worth samples. 230; 50 signe
ok Lo mlgns B200, P, Franklin Ca,
i Teird Ave. N, Y.

TOU Can a€Il Moth Tabs at depresaisn
rrices—your roab 4.5 per hundred.  Blany
atlier lew priced vear round predecta,  Jola
Im our proft sharing plan.  Termao, 1330-1,
Jarkiwen, (hleags

MAXUFACTU RE—S201
Afed, OTIFLCLE, Soaps, perfumes, eanilies, e
Free iwlilel.  Troway Laboratorles. 1530

Wallom 82, Chirage.
MEN, Weaten—Sell Treysl's  Qntment.
Fasy fo sell. (ioel wages Wrlke Dheusl's,

Centrexille, Michigan,

PORTEAIT And medaliles agents! #ane-
thing fea Bn infnialices and porfralts, 2675
ealle.  CFld estabillsbesil Bause. Sure rewberi.
Jampel Bulios, G688 Waeap 17, New Vork,

tl-hL.l.- Eelf-threadlng peedles.  Over B0
vl Tmipsaetor, [hepd, B lr_.'l[ﬂmlu-u.n. s,

TEI:I'I:I']"IJI'I-HI..- Sales rlghts. Non-rom-
pelltlve areeisary, b mwiea of msof velvlcles,
Hares gasollne. mare power. smodher medor,
bess carlin, pooven aureese, Alalstare Gen-
erplor & Oapdenser Company, 1655 East
B2l ®epapd, Cleeland, Ohin

AGENTS—Saleamen, Dlg poaflts  seiling
Brmuliful cgsfume ihﬂlﬂ-‘ Moner back gusr-
antee.  Arema Novelty Seles, D00F W. Vaa
Turen_ 81, Cheagn,

Four own  Eever-

1% PROFTT Sellimg  momermaking

ani. i breings  pampla -m,l partbsulars,
romeres, IGox A, Cleveland. THil

ﬂl"l"E]'l Four E1 Iliems by I|'|I.l|. 2005,
]11""'.._;“ Timlil, kel ||l

FAST Mail MIIu:—Fn'E |lm|:|h Plans.
Clrculasa Tornlaked.  Beewiges, X198 Weal
Pien, Lo Ampeles, Callf o

DOM'T Fall—Wrlte  far  newest  catalog,
e ow  prices, Kaehber's Bilue  Signs.

{Erery oeicrkpliosl 717 North Fouetl, A
lauls, Ma,

SELL Stores rarded mazor  bledes, ete
Taoarar Prodiicts, Allmny, W, ¥,
ENGRAVEDF Namepbates, abgne, hllll:l
lafes.  Enamwel finlas, Hie eolors, hig prafi
liltom  Epecialty, 90 Sterart, Provhlesee,
Hiwnle Txlanil
EXORAVED K plates, skens, number
tates, desk plates, whndme sigie. ekr., prof-
i Lired.  Bectt Bbros.. Winthrom, Mass.
£ el 0B FEAE Bedn mide In dbe lust
ten momikba by sgenits selling the Four-IEsitls
FatFail F-lnsnhm. 1.9 walup—:2lls  Tor

auu-ﬁ. PROFIT Helling nwew  “2b-In-1"
kllchenm wiensll.  Tiedalls 25c.  Costs
FLoE 4 dozen, Bamsle 15, MNew Me
o, Daesle PACM-T, Bradforl, Fa. o

AGENTE—DHuirbiutora—Crew  men,  New
gensation, “Heeps Blosquibees Away,"" and

caing momey, A Guidk  DEiversified Trod-
wets Co.. Box 635, Teledo, Dhilo,

BIG Aloney l|:r|:|l.|'ll.l gold ialilals o5 aws-
temobibes. kaslest thing foday.  No experl
entn Gesded  ELAS nruﬂ.l. every $1.00 30w
Free samples. Raloe" X-1843 Waiklng-
tnn, Fhetnim, Mais,

RS ETHENG  IHEefenl' " ==Bmert  new
felt rusgs. Bomple $1.30 postpaid  Garlaod
Milla, Chelies, Mais

PHOFITARLE Home Bosiness
mate. No mmnvassing. Marwoosd I"ul-rll.dllﬂi.
P-038 Troada Naw Vork

GUAKANTEELD e LTS bV ligsk
Men's  Intest fancy hose—doz,  §1,25-31 i'J'
ladiis" IIlII.Il:m.bd lglery=—dax, §1.B0. BBk
-I.,|.1.1I|:!J Zaperior Iloskery Caupang,
[hejsd. 34, Porw Haven, s,

REW (Chamgealiie :I:rl. sells to sbomes Eor
£1.00, agent’s probt 3007, Partiedare free.
Mallanal Rign dyatem, BL Lauls. Mo

BV Lelscwisry.,  Wasksa cloihes wililes
mubbing. Whieloind seller. Giresl repemter,
] Td Hainple Triss. Theass, 40100
Irvleng Park. Chleazs.

AAE-5ell thess puaraniaed,
mecmlliea: Plaatle wonl? evergresn  Insecd
spray;: chlorux; handy  polder: Sl water
jwilnty Bre-paving llenkeis; Puro math tab-
Bet: Blagle dish wagh; Waler-Wag Mup g
fahiz Plmsrex-Compolich=1gald markde: usiog

g lalcy -

Sitler®s foremost forinaleg, 1'-l-'l.'-' Lo wlan
anyubere, [ncestment s =|:| iz, Iowmeidi-
aty mnd grmad. D, I.rhn-l Iiller, Cheinist,
Tampa, Fli

SIARKE-Sell your owm lucts.  Formuds
rajlatog  Tres, ‘E I QEWY, Parkrbdge,
IElnaks .

HUCTEEL With oo products. Slake-
pall them  Fowrself,  Foomslas, peooceises,
traili-berbets,  Aalytles] serviee.  Catabeg

free. 1. Thaxly Co., Washimglon, I, i
IH0F Aleney selling shitls, tles, umlerwear,

dresses, kosiery, ralecouts. coveralls, pants,
hielts, |:l|I;I'Il.I'||I. Halen kit Triw, "W lird
Ik 022.33 Limsoln Ave, Chiesgo.

':I.'H..IIL‘: Inlu:ulll praduce BETTECS nroil-
LI, Thaziy

urie. ALl TEnes, lll.hlu frish.
o, Washlngion, Lt
"II-:IlI:IhIEl I:l numey mak ]
new  Ldeas, 1:|'I'|.|LI'|I|. 1:||.n| ey
mak secrets and olher tatushie InfuFma-
ting, Nene require peddline or ootfits. Elite
214 Grand St New Vorlk,
SIAKE Vour owii pEuluea, Esploy agenta

FREE

[
Lunitiem, "

saurself., Tollei aribeles seap. exirmeis. Wa
fernish  everyiling, mluahls book Tree
Natlonel  BSelentide ries, LOS0W

Broad. Ekhmond, Ve
BlE Proft putting our grewbne gobd beal
slgn Becrerd om elafe windesws, Erperlancs
unnecessary.  Sammles. Consolldated. ©F-T
'|'l.'-q|. VianHwres, Ch
E] HE Al Julf  awk— JaRing

Elrh'll.nl lazs nmme and momber plates,
1' mrkerin pigna.  HIE hoslk a=d sasspla
k. Palmer. 013, Weaster. Ohla,

.ﬂ. BT nrerllon
mekes everF pem & Mouedain pen.  Fast office
sellar; hﬂ: '|i|mﬂ.l d:nl.nu increaging  evesy-
I'Illrrli.. welusiti _Eerritory ofernd  Bampla

oy, Tritume 151
hrﬂr !"l:n'l: ."'ll. 'i'.

AQENTS Everywhers making maney with
u#l'l'lh:-li“ af Etrlhhnu;ntl“utl'bldhiﬂ:d ‘In

ai, g earnlags poasible & kn-
Zay for Astalls. P, Heed Filter Co.. 333

Benadway, New Tark
FHﬁ'E& Sodalllon men and women, 10

Iurgest [me of phefo Bavallles Lo (0e world
Taiest pedees, quickest service,  Send fae
rakalag  showing  sver  Tisk
Gilisan Photo Jewelry Cno..
G eaend  Awe,. Hmoklyn, XN,

34N 1o esch Lewm to plate guto paris,
reflecbors, lhmbhressin Bovares, rednlsh beibs,
mirears. ehandeilers; hy new method,  Xo
rapitel er experients required.  Blmple plan
nf mappfacturing &l homa slass yoea In g

nmiEy=-makbng  buslneas,  Oucls  furslshed
Frea nertbeolars and proafs.  Gus Melsl
Ci, A, W, Thesatie. TIL

MAKE Tour ewa pradests. Empley agents
yaursell. Tedlet arifebes, sowp, exirscts, We
Ternish eversthing. Yaluahle heok Tria,
Matlmal  Bclentite  Laborsterles, 1BG0W
Tirnad, Wirhsand, T

BIG Moner and Feal gales,
buys gald Inkilals Ter his auto, You charge
21,50 sake 31.4% Tein ordera Jdally saiy,

Wrlie Tar martlenlars and  free  pasples,
Amveriean ‘llrnnm Ca., Dept. 40, East

rangs,
nEmis o pockot-loey

Es#ty OwnET

AGENTS: Slamnin
penberfors. Sample cheek with rour nama

£1.00 28e Write todar to Jock | amd address, 206, Blamplog esifits. Emblem
Fuastur, 'F'nll dent, Amerkan Chemical Coms rhesks. rherk-Tebe, name plates, Fart Mig,
panr. 1043 5t Anthony Ave., 2t Paul, Mis- Co, Deak %, 005 Degeaw BEL, Brooklyn.
peanta. Dept, G K. T

SELL #ensattonal taeor blade sharsener, AGENTR—Opportonity 4o make  mones!
Diramierd for 1ife. Bells on slezht. Heialls bk montaining 47 sucesssful business plans;
T 1G0T qo 2009 proflt. Warmer Ca, home or offee: seml for fres  indssduciocy
C-9873 Wk 9ALh B, Chleags, See oy | Losilel, Ellig o, 251 Crasd 85, New

illspley ad on pege 119

Yark




M6 POPULAR MECHANICS ADVERTISING SECTION

FOMETIING The kousewives went. &
glpnie] guaranies Lo IIIIIH mmj’ﬁlnd 1I:II:'." B
dmiliing. @ rmnpekitian, RED o
Powies  Féag Hl]. Statlom G, Doz FE, Bas
Miiezn. Callf,

MAKE Your own produsts, Employ agenta
vaiiepdll.  Tolled artickes, soap, extracis, We
furnigh  everFiline. Valynhie Boak Tres.
Xatlonal  Bclentifle  Laborstsgles, 1860
Nranil. Richmeond. Va

CALIFORNIA Elrtumud hlﬂ.ln. aelllng
ke hat cakes Apesis ﬂ:llull'llg' H
U'atelog free, Misloa Factory, P
i, A e, Callf.

WE Start ithout & dellar.
FEtrads, ;urﬁl';ltl‘l.-tnllml- gandi.  Experients
unnecessacy, LCatnatbes Co, G101, 88 Laouls,
M.

EELL: Men's mrl:-n-c:s!—m:nd.er!ul [ETpG-
rll::lm Agtor 3, 0B Fasi 4dih, M

Fl_..,.q.'l."ﬂ'ﬁ]'\n Extrerts—Hoitie :I-'l:lll.ITl'E"'l
Lahels Turnisked. G005 profitel Wil
wind money-makers! It ters!  Fres of-
fir.  Thewmas Manufarfuring Company, Ins-
ilanapolis. 1mdl,

HIGH-GRADE SALEEMEMN

DON'T He a dob hunlar—alarl ¥our own
ety lusiesese o8 our capflel: no hoed tlmes,
me lav=offs. your own bossd Bumlsals averaga
£0 00l annial akléd yeir afier year; we IUH—

sineks, |.|'.|IIIEIT|- on oredli; e 250
me nmi 2 ailllng experlence onneces-
BAEF u'u.nuzlrul |:n|:l|::rll|n!l:5|I Lo o pleasasd,
ﬂ|mﬂ|1ﬁ, praficah business  backed by
do0 8 workd-wide  industrr;
HHE information wrlle Rawlelgh Co. Depd,
T=FPM, Freeport. I

WANTED

BALESMEN Wik follewing l.mnq:wp'h
rages, Rlling statlone and Lire trades, Write
for cemplite Inforssation,  Artlele pew, Tally

gunrantesil.  F0.80 per weelk aslly possible,
a1 atiment  pegiideed,  ColonBgl  Fuabgic
(&3 Brnnilwe Alazs

_I—

HELL The orkginel ¥ino =ano wies jules
brick., the anly kepmine Callfornia product,
all flacoee, port. sherry. clapel.  hungunily,
e p legelity fesbnd |m oeooris) 1005 prodit
thances.  Free smnpbes ard trarel allowanes
o pEoven predocers,  Wielte: Vies Sanp Co.,
IJ H"'r‘l HIJ:I Freneiseo, Clil.

Newest trade boosier [eatur-
inn H# JI:I diectrle lamp ek for 32,
Merehants  guarantesd sesulis oF Mo ﬁ

WANTED: Wl:ltd pattern-maker. fereman
e Ly, Weite, Lk Tax 42, AanUowishy
awn eliy, .

Wl soens e

AMAZING  Mewr glectcic  trouser  presser
ponl Sur B25 dadlvy puts rager silge En panls
in L0 seconds, sells for :.;I] Pt et les
Ehin lll.l'l- ZEample pocked.  Alunny
Alrg. Thigt, C-B-0, BlI !lllln AL, Cin-
|:1nnl|:l l.l]:l

AGENTS—Mloarm mrn :md rallous remover
will Bulld pau a steady repeal baalness, el
Linlay for Egrhul. Elze 1.1'I|.I uul:l!I.L The Moss
Uinpiny, 20 Bearle Bllg., Rochesiar, M, T,

CASH Pald for bullerfiles, Imserds. S
Bintils Triapbay Addvertioomesd an page 14,

funded, Bt |nu||l-ur|. Dept. 16 531
I:.ul[‘.r made selling latest

venswonl, Chirag

FHL TRALL
:llln l'“"“"?.l nkn :ﬁ-ﬂm T“erhgl;a' Ll-.r:;i._

spEl Brerrwhens. mulatiors -

'5' 4311 _Itgrengrosd, Lhicarn,

l.--’l'h Yiu eel] eamtlial I plere quality
toliet =t including paly superl Boasd for
$1.00F  Parls  Laberatories. 3143 usk
IElwil., 8r, Lauiis, ¥,

IELCE ManeF msker fof siofed reaping hapsds
pme profite,  [iebaard amusament mackines.
H-r:ll syncihing thai®s meslly selllng, Ad-Liss

ary., Ib 53, Chirago.
by IJI|I'III!-HU1-'|JM astrerilsing mov-
ety hnn'r:n Mulely npem Enil
unlnme, rr price, |e|:|| Isell. SHurme
repiier, LiEseal sominbeeions, stclialve Lir-
ritorles, All sintes epen.  Somples free
i), Rz 740

740, Bbuffals, M. ¥
'I: ".'B'LII.HH'\'I'}"LI Girape  Jaloes,  Barord:

MEN And wamen, fo follow wup
pastemers amd handie monthiy remeat ovders
on heglth fosds patbemdlly adoertbsi-d Everys
lmily & . Migkest qualliy st direct-
from-labwralery  Drioed  males  ekay  daled,
Eiergboly in AmMerlok Wses OoF o7 WAEe sUch
foods mnlllnl'l.'r. Absalutely 1%12% higgedd
nETLalLY. we mill detalls?  Sended
I.-IMI'IHITLHu DIul H-1, 2T ¥Whist 20th &1,
Mow Voerk iy,

E1& TO 320 Dally; hipgest selling line of

men's suits.  Meets present day conditbosa,
Ainnplag walues 3, BLA.W, BI4.R3,
1883, Al ralino alichers, Lopesali
aml bows' sulfs.  Piggest rommlssion paid
in mdvarce,  LiBesal  bamia. m [T ]

Higle spe and aoilin L] rl Fi L
Fasder, Ine., Dept, 37, 1] Euul.ll Boailil-

A i a i,

SALRSMEN-DISTRIBUTORS, Nex awe
llrrn |:||I.-:r|' ﬁmrlnlul] 10,000 milei.  Tie-

pernanenily.  Hells sarages,
J"II 1|:|.1Il:|n|u Llre shopa,
IHIH- I'p io 309% 1

Aalessten’s wrofit
o dealers.  Baiy !Illl-
Fooriuafo tkn'l-iﬂl! Eranmony 15y
HE Farkhardt, Daryton, Ohio,

APLENTY XNew aed dlferent—Fast sell-
Ing Ge and 102 merchamidiss on alfracgise
ronnter eafile. 100G . far_ wou and
deklars.  Adrertiaed by lin. Mo inves:
ment teaiiffed. Catelog free.  (Batab, 1021,)
Warld's Proesducts, 200 ntral, Hjeneer, Ind

BUILD Tp 4 husiness of xour own, park

for comi- . champagne, eolo  Low lees,
prefls, Unfesmravs Cov. Hustincien,

'l-'rul- VITEInIe
recular EALEER —Maks £10 weekby. Sell ga-
Faga, ﬂ-lllﬁ.ﬂ nhlll'ln '-mrhrl our  pabended

Wi Free  aminplo.

1I'l'-'i "-'|-_l:Lhm1m LIETEN
BCREW-H 'E'un:cﬁ Serew drivems
mugnetle. Iemave, Lnserl serems  Fartorbes,
garags, carpenters, olecteiclane, mechanics,
raillo owners buy, Mo comperiilom.  BlLlLen,
Gl Wietkrop  15kdg,, Haston,

BALESMEN—Irsiributors,  Sell " Dromo-
FRola"™ syrup 06 edla-foddtalns and Bsfilare
rreraee Company, Memphls, Tesn.

BALEXMEN—Four S15.08 sales to aleres
nit you $E0.00 kily,  Hayera Hpetems. Bef,
S TN 121 Bhefebd Ave., Chicaga, 111
EXTERIEXCED Saleamen. Wandeeful ap-
portunity =slling full lne aecldest enid Efalils
lieles, d#ary, Liliral mmmissions,
niy-four-year-old lecal TeEserve oHO 2
Wrlkke Tar dpiclal offer, Tnler-Slafe sl-
nees Men's  Aecident Coo, pi. 18, Dies
Modnes, lowe. .
GITVE Prafis=1g ta $IT0 weekls, $500.000
punchitaard  frm annoanees New 0o Inyests
menl plan.  Beason slarting, H&8, 2026
Tearenawand, Chirago.
FREE Backlet deseribes 87 nlams for mak-
Ing &20-§1d weekly la hoine or offies beasi-
nesee of your sun.  Elite Co., 204 Oreml 84,
New YVaeke
SELL Carded rparzor blades,
breath  pum,  chincing

nan-=kli
Astlll_Shoes

aiplrla, vhoie
laxative. polishing

laths, shoe leees, hasdkeschicfs, ubbse
or Tall tlme, sellieg natlenally known euto- | ©
sels|li mercssities. (Junlliy nproducte. Wrile ﬂi‘:hf#'aurﬁ I;"" ﬂ“ﬂ:ﬁ‘“ ":El"g‘.'-
dceday Hor terrblory ard ;.i.rl.l..:uliﬂh Tuurlll:t 4 n up Ry, H20L,
rin Compeny, E-7, neapaliz,
_a[rL-r.nEH..:. NG Proft paltieg our peealme gold lesd
EM Calll mohant ol algn Jetiters on stere windews, Exporfmes
10311 dalls, bo helc DEIITE TRcomme,  Wom: | Spoevtnry, aiples,  Loue a-v
a 3
ul  plhadel]es, Experlenese  unnecessary, D
P . L. AN WONDERFUL Oppertuniiy, 'i"-!ntr il -
]nhﬁnﬂtc -mgtn.ww Lol lare per ﬂann be u'rrlrf. mﬂ""‘
. NECESEArT ame pratectlan at B
IIE.I:II:I1 I.HIL-T B'-ltHnn' I.Iralmull‘:-l |H-HI|E ?’h! o wlah $250 ko ﬂﬂﬂtﬂ nk dlul:h }uhui
mesa wlallon ibousand. 1Business an mEUrAnCe. ou reike ae ekch mamber
;II:ITH ol Eglltrr rﬂlﬂl ll-'i-ﬂ'Llllrtll' llll'lullr:llli- Htﬂl*:'l- Chﬂ&gﬂ* |'r.|.1'::|f":5'hm:1m In 5k
Fee FUE seFiies eomnmles o ree | one  dar. stlana i oekety, Blyees
outid. Mational, 108 E. Jdefforson, Chlcaps, Lulilding, Bpringleld, Tlinosie
AALESMEN: BALESMEN —Rieome |sslepandent,  Owrn

'El.'v:r]'hmli buys bmsknezs sin-
l1||n-=rg.I lergest bime; highest qualiies qubck-
ium.-, Llggest cotisilaalben. Free futs.
J.:.'rlﬂ poegeary.  Outid free,  Ldonel,
Theptk, ]] I'II"I 2o, Hamilllen -l'“.'l:b:i:n.

MILLION Auts safelr slenals mid abreail.
Mo intrudiieel hige, Tllusilgated. Flis II'L{
I3ig moner-maker.  Wed Flash. 622
Tramen, Irags,

HhLlﬁ“.ldE“'-'-—ﬁmtlh!nr T —

, Bwrng  bnts woesl Bimngest  repale
known,  Plasitle rabber. mo heat weed, e

I#a ilrem, Mwhis  Termias Poslucis  Co.,

pulh Hill, ¥Virginda.

200 SALESAEX —Motar- Pep superlor spark
g, 117 Warrl=en, Chilcase,

(TR Taiest sensailonal pin came aseese-
ment marhines  aml punchbnarl  specialtio
!u artleally sell thameelvis. Bl comnilaslons,

Imemin H"hhm' 16 Ba, Wells, Chi-
rian,

ur business: EXP-EriEnes UNNeEEsaeTy, eell-
g ouf B1E000 arcldestal diath: $£30 arci-
denk ; 25 slck weekly Beneflis—§10.00 renrly.
her amossla pioportionate, | Gerrasiesd
Heﬁ:dmc;ﬂuu Troam srncrrlls. I!-‘.%:I:II.III:I dr—i
LB AFLEEFAE, Tnluaraa
tl.-"_r_h.: Dept, A, 710 I|E:l‘:'lclurt- Bldg.,. Neo-
[T} i

NEW Spesigliy=—Fella erery husleess and
nrl:ll'ull.-ln:l! Four $15 ealem dally pay
lf\r FDIEI clnrrﬂ #4020 In thres

rlis, P, Armetmng, Fred-
.. ?l.l' :I.!nh!l-l Kla.

HELPF WANTED

r|:|u11Lh|

TP Vaii wanl 16 @60 Toif greicries anil
houzeholid supplics nl: 'rrhulﬂl.le and o wome-
ul Lo make 15 nrofit 4 day
hesliles, #enid = Four nlmr 1mmeul Lely
Mo oeaswrlente neceesary,  Albept MRS, 1702
Monmeuibk, Cinelnnatd, O

EDUCATIONAL AND INSTRUCTION

REFRIGERATION, Today's great indus-
cry, Eeidi expertd evervwherss lisimmn ﬁrnrl.h]l_
prrvioe.  Inslallaglon, orerhaullng,

Hhart #nipee, Hu]l-l:‘n PN Fris, 'F["tl-..lr
Instblute of Nefelgeratiom, 1819 Broalaay,

X Yk Chli,
LEABRX Commertiol, pomsalt. motles ple-
ture phabography, Home or resldent instmee-

tlon.  Caralog free. New York Distlpite iof
I"hiography, Depl. $84, 10 West X1 B,
Sew Werk.

WOLE For “Uncle Sam™ $185.08-§280. )
manth. Life jots, Plesianl work, Paddl va-
calion,  Men-women. 18-30. Commes sdess-
thom usually sufficlent. Ezperlenm unneces-
mary. L= positbons and fell pasiicelacs—
free. Thin'l walt, “-'rlhr leslay sure. Frank-
lin Institute, Depl. TI. Kochesler, N, T,

MEX, Womes, we traln br mall for is
tlons En Sowihern winter hofele  Teg el
Tnggitute, Preps, L7, Draser 1708, Heston.

WANTEDL, Men-Wemen, 1&-060, nuall
for siemly (lovernssent Jobs, salary ﬂn[:':

EI05-F23% month. Xo (lovermsisnt experi-
enee regulrel. Tald varatioms. Commom
wilaead o, Thausanda ID:!1.'|:ILI:||.-I1'.| E:rh
Wrlie  Ozmesi  Instituta, I. = uls,
Mbjmdlntm.

LEARN IMecdn-enpraving si koma by ex-
IHIJH'IH- Enulpmant furniahed, Karn wklle

I.n.:. .ﬂ.urm'l Prato-Engravlag  School,
..'|.umn.

lll-l.'!ﬂall: A lundscape seesitest. Line
erewdal  pfedisslan;  wonderful up;‘m:tuull:r
for  inoney-making. Kag|ly mastered by
mail. Earn whils yoo leaen. Esi §904,
Welte  for  detafls, American  Landsaps
Heheol. T Plmouth Dide., Des Hn:l.nﬂ. Ia,

PHOTOPLAY Tl!lklng' pheLurs apd r......-
Elme mlaries far revision, dere
mient  mnid mg{:lgh.l. Eell am mmru:lqlgn,
Establiahail 1 Haoklat fres.  Universal
#renarin Company, 105 lln].'lr Bl4g., Wealirn
il Hierrea Visla, Hellyunod, iF,

1. 8 OOVERXMENT Wants meer, 81,700~
L3 asd up at stast.  Raliwsy mall clerk
sramimation coming. Let cuor expert (foRmer
goratmminl FEaminer) pregare Yew Eor this

and alse tumal carrier. past office, custome.
Incernal revenue, and sdber Liea Wit
tndar For fres ilu:. Ikept. H, IMaiferson

Helocd, Rochestee, N. ¥.

DT Preparm for any clvll servles of-
aminatbon without seeing our llmnﬁ Fres
:'ul.lrnul.ll.l-nﬁuM|mu1dm! Collegs, Washing-
i,

MECHANTICAL Alodels, new and noeel
Ererrong 1z Tamiller with the *“snaiomircal
chart™ m | of teachlng fke physiology aof
the human by, Mopular Mechanies bas de-
telopind abmllaf accufabe medels In ihe Wi
fhlnllllll mu H?Jlﬂndajr:ﬁnm resdy are WLLmt

rhwind'® et gnil Ooeen nir
ivihers 4o follow,  Every oark
elearly H'lln“'l'l ard ik namo glven.  Invalus
iy R g Y
¥ dnelin rlne [ 4
anywhere wpon Tecelpt of  priee pular
Alichenlbes Presd, Room 88, 3 E, (sfacio
=i, Uhbragn.

EHORT STORIES

ERONT Storles meelend, trpewrliten and
markiaml Ihetalls feee Humsk Ssrvies,
Ilox F-181), Harrlsburg. Penna.

TYFEWRITERS AND SUFFLIEE

TYPEWRITERS., Al mokea st wholeaals,
Reminglon,  Corons, Trndera 5
wp. Apenis and dealers ged our ists, I'
peurlter Fochange, 201%  Jevome Avenue,
New York QUr )

ADDIXG XMachlne I'IIJ Evpew sa
walltlgraph pripter $3E50, lchml]nl-ur 20 l'ﬂ'.-
2 daye trial. Moner back guaramies.

191 Narth LaSalle. Chicarn,




POPULAR MECHANICS ADYERTISING SECTION 27

PRINTING. MULTIGRAFHING AND
HIMEOGRAFHING

I}Il.l"i"n'I[':GE And eubd mads o mmr.
hington, Mew Jers

ELECTRIC REFRIGERATION

DUILD Your oeen ebecicical refrigerator,
hlueprints 75, Heck Englesering, 1T Custer
Ate., Plttsburgh, Fa.

CTLABSY .'ll'im hi I":inl Lo
Jefbers  $1.00, :Fl.flm 2he.

#55 ICELESS Refrigerator. 25, save dol-

||u:|..| fars, T, Hervies, 376 New  Jatay Ay,
Fleld's, 1342 (leastgill Ih:h:lll. Lluli:l.l:lnd. Ak Droakivn, M, Y.
(o SOWEST Frimed-eareioge nris Is Amer- FIELD GLASSES, TELESCOFES
Place, Fittshurgh, Peomae AND MICROSCOFES
25 LETTEEHEADS, Envelopss. blotbers. . "
billbends, statements.  §1.00 cach,  Fing | jono! DOWEREUL & Eleld glases, with

alock.  Cape Cod Priolers, Box 15 Came
bridge, Muas.

G KID Pinish basiness eanls printed,
108 tpald, Heuse Press, 3421 Umnlver-
slix, Dalias. Texas.

WE Prlat stationery, han]:uu I!L'h!ul.ll'l
aminples.  Asorn Press, 40

Irv.
Algttclale, ™, fng Bt

i'Jll AZSORTED  Pleces, moteheads. en-
welijiad, rards, gbe,  Printed § lioes L¥pe—
£1.00, %‘rilm E'ress,  d8bB  Cornell, Dhes
L N

M .LE'T‘TIEEHE.‘LDH (Agxlll And en-
vélapas £100, poupald feurlk

rib mens  Qualily
, Deeps. 5, Ifay f°ley, Aleh.
JEETI'SEERI]TI;EAT&I]EM Enl'B‘lilhl]“Il a0, ll.i’l.
o i,
P"-:lnwlltl. lﬂn’ul:n. Coxle & I[Irul.ll

E'l'-'l-‘l'!'ﬂf‘i}'-'HT I"‘a'l.nl.l.nl. nllhn
Tu T ]

lars. Eaw
Commercia I“Im [i|.1l.'rh. I'.'I'hlu

1} EIFEINEBE i, dand Eada, L6l
Millee. Frimter. b'lﬁ:rrth. Pu. e L0

elreu-
hEnduirs.

Bought United #tates NEYF. Also binpoulars,
falearipis, Bugbesl ieslruments,  Beid DL
Well's Cuwrlaslty Bouil  Beranid
Beruat, I"hll:l]rlnhl 1

A QUHID Thme tn bay o Oemoia Buperlss
Binooular. We are selllng cuf our stoeok of
hlllrrl.lllri and field glessea and iF 3ou whh

glaas, Tolly puaranteed by us, 41 4
trr; low ozt wrlte us for quoletlon lnd.
fatelogie, Genevs ptleal Co,, Genevs, B, Y,

J.!Ihl:l-l'_' LARE, Teleseopes, pew amd used.
Riml fur Cal, 250F lnlI bprgain Jiat,  Mormii-
Willlets Co., 318 W, Washingress B, Chis
CLED,

ILLUSTRATED Sape eir-alae
182 Grove 5L, Amsterdam, N, Y.

FOR CARPENTERE AND BUILDEHRS

CARFEMTERR And hiiildira—3all l.u:]HI.n-
stall u-'.'-lrhnll lr_p:- rage doors—hlg proHie.
Hulter-EL ﬁu nulscturing l:‘-u.. a5
ol :L':m!ll.m l-'\.L Phlladelphls, Pr.

RAZDRS AND BLADES

Nizwae,

250 BONIM Leccerheads, envelopes, hEDdHs
heads. cards, $1.05 each.  Econmnb: PPress,
Leonia, K, 3

PRINTING DUTFITS AND SUPPLIES

T'SEDNN Presd bargales, WEat zlza da el
want?  Eend stwmp  for reply.  Exchange,
Te-1, 4580 K, Maln, Meelden,

ATTERTION, Sell-Shavers. I wand 1o in-
airuct you how 0o penew slges on your hliades,
i means noecessary are olwars ab your hand.
the melhed sfmpie gz winding a watels; T
here ahesel sineng beard 120 1lmes with one
Gillette blade. Send T0z in eadn for ~ Hone

Hendy™  {coperkehted).  Xo olhef €Tpense.
Joseph Herrington, €19 Second Ave.. New
Yark iy,

d-LINE .ﬂ.ﬂdrﬂ:!_l;lﬂ mekal glamp: tubg
printers’ ek pelatloe  bosteuctions; e,
"Nume-XN-Print, ]'.I':rl.mr 15 Migmi, ¥l

DIAMONDS, WATGHES, CLOGKE,
JEWELRY

TSED B Bl lega  fop
stamp, Dox 15, Elml.lrjlln'e-. Mimss.

FRIXT Tour own caeds, stationegy, <br-
eulars, ndverilslng, ete.  Sare moner.  Basy
Eulﬂ:u nighad, u-ﬁlm for atheri, i-ll-.l]n'l'dl'ltl
i reRs. B0, PTEsEs. P
er, 148, Write for fres calalog and full
Enfarmstlan. Kelsey Ca., Bell, Alerlden,
Lonn.

PEIXT Yeour own circolars, cnvelapes,
with  home made peess costing  less Ehan
;l.-} Dlhsistruted  Imstructions 10e.  Carel
Tlyulad. (hlsssa, Alan,

PRINTING Dullits—Freasts, type supplies,
tepe  norelties Hend  #lamp cxlalor.
Mledel Press. York, Penesa

GUMMED LABELE

LABELS: Gummed and sngummal Eﬂ“-l-—
el laksls. . Thesdgeers—manmlactiuress.,  Wrle
mg.  ld Deminlon Label Co. Brideesster.
Vircglala

BETTEIE Latels for logs Slnl:ll.ﬂ. Itex,
EA1EN Quimly, Cleceliss], ﬂ
18 PRINTED:; MNama, llu'-lmw adkirees

e, JOS Caompany, Box 83, Holroke, BLess,

DUPLICATORE AND DEVICES

MOTARY  Sanclleraph™—Trinks  Thou-
sands of les. Anyihing roew type, wrlie
ar draw, uarasderd, $37. 50, Feiy ferme
Free literatare.  Write. Maolbaeder Supply,
235 East 42nd. Mew York.

DUPLICATING, Addressing, ealeulating,
gther vied machines, Dought, sold  Oifice
Mlachinge Exschange, Si. I..nuil. Ala,

"I‘.“':E'HI.].HI:IH..'I.]'II" EDLIJI Cstenell  dus
nieator 85500,  “Two-Facad™ 1bm  dusli-
raktnr §E.00. Haooklel free. IMitsbargh
writer Bupply. Daps, G601, FPittshurgh,

RUBEER STAMPL

HAME, Addresz, ¥ lines 205e; I lines

&%, Hiemp Warlks, Aubern, Nebe
ELECTRIC CLOCKE

CEPLIT Secend' @lestele elodk motemest,
only E1.68. You pef 23 to £10 for Ji—send
e for "'Make Rig Maney Elesigifylag
Clox.". Rusmpel, Guttenberg, Iowa.

WATCHL Movemeniles for experimest 2o,
Elgkn watchia §3,50, Catalogiue 3¢, Stowart's,
ik Morth Bixih, ¥t Louls. Ao

GUNES, FIBHING TACHKLE AND

SPOATING GODODS

FISHEEMAN'S Diploma fromicl,

2%,  Walsating, L1775 Filndlay,
BlEshlgan,

TEXXIS, Sirleg your own rackel.  Com-
pieto Instrucilons. emcugh execllend splli Hut
il rlmismlegs, Rawl 20000, 31,50 of 200,
It. F. Lamdlgraf, 2007 Y. 2Hih 5L, Loz An-
wirlia, Callf.

ANTIGQULS. WaH RELICS AND
INDIAN GOODS

18 GO Inl.llan flints FL50 posipaid
Betlsfartlon guarasi Muscum, Eeonoms,

samples
Trecenit,

Indiann
INDIAN Relles, optlges Arearms,  den
vl Catabsr 106 Cartor,  Elkharn,
W Essonaln,
INDTAN Tolirs, liadbwork, roins, ceriss.

Catalogue ond arrowhead Ge.
Moarthhraned, Kensas,

BERENTF b Far les
wnilgue  Hrearms. .
Dreves, Miisnuel,

Versai Lemlcy,

& Bist Indlan redles,
. Ellia, Webaler

MUSIC AND MUSICAL INSTEUMEONTS

LAY THang accediparlssents Imsialialely,
Full chords, all kers. all Itlens. 25 cents.
m'lllllr_, 14T IH._l_I.I'l. '!ﬂ_-:l.l] pdjorh, e,

OPERATE Tiranch oifice of our estakdished

B e nullluhig Evmabnisa,  Jesi MelDianiel
Algale, H20-4. Mewharn, N, O,
Poida, write Hoegquala Rongritirs

Bercire, Sherman BEranth, Los Angeles, Callf.

MOEMS Sel 1o meoabe,  Adidseas |"'m1'h =,
'I-'i-I_'llll. Lancasier, ["anna.

FONTUNES Delng  sads pOnEs
tlimiush Lelicleg pléticres. raclia. phatapeapbs
mmzhe publishers.  HIE™ welters revisg, af-
FAMEE. ouinpose Bails 1% your |rries e
ewhmil to |lu-‘||u: anid u1l'|=f matkieis, Fros
remling. Hind  for FeE, Umirversnl
55:-?& Harvlce, &3 Elmruhldl. Huolly woad,

fEnim

“TIUE Facts™"—Dpok on what you should
ki aluwil the eoig BDaddoess, $0.00  Leai-
:'hn:: Masle Company, 440 B, Deadorn,

1
BN wthdles,  Aa-
tounding  propesliion, Dl 218
I:I:I'Ill' hle
an- iters. Eend qur_ " Puislish-
FeHEnL, " HIEMHIM Muale Pristecs,
nLrg! Aath B, Chicago.

Hlll'hﬂi'r.

wy |n senawriting. Free felder
Hten Tu.:tr:-, 1618 Hrusidway, Mew Vork.
HUNUWRITEIRRS — Heéad “iong  seguiss-
fninly of lalklng pictwres. radis and ree-
grds™ am mnatory Insiruedive bosk sead
Préw by maplrimg writers of omrrds for sngs,
Wa compase, arrange musle and uu.l.u By
Flelita, Wrile  faiiar, i nu'\-ﬂq.g[
Associates, 1871 Eiroadw ZH'II
POREAES  WWantel.  Wark lIIIIlIII:I'th We
nulsliah, Oreat Easftern Hong Bareau. Deptl,
27, Thomastnn, Ne.
TMT0-Fiex resiis dnr clarimets and simn-
thm' gliminnce your reed praubles.  Wrike
£ citrulpr, Thus-Fleg [eeds, 1208 1st Ave,
Eryuracilile, Ind.
BYSTEN Complete §1.0  Address "IEIIJ-
rmla

e L e

Qbroa. (Parmmarly of Hm.ul: Bandp, kshkosh,
MI: maems, al-40 plen, mlﬂl
Bang Duress. {Brooksldel, BSelem,

PATENT ATTORNEYS

PATENT Tour ldea now. Send for fres
“Tlow 1o Ohtakn a I"J“l'll," l.l'||| Tive
“Rerrd of Invention Dlank.” In business
since 1593, specimlizing in patonl  mellecs,
Wi Bave surcesafully seroed thoosends of Im-
wentors. LlUtle ideaz may hsee hig eommes-
sl passllellitles. Dvelays ere danceraus in
!lll:rni. maliers—nrk mb onge sl prolect Foue
s Hemsesmible Tees.  Convenlent  deess,
write ms Gmlaxy, Victor 1. Eons &
ANTG Vietor Hide., Weshingioen, I ©

FATENT Mlanks,  supplies, copyed

Ca,.

Trade-marks. See ~iwade’ @i, pEe 156,
ATENTE, ime counks in applying for
patenta, Hend gheich or model for insirges

flons or write for k. Ilew fo Dtain
a Parent™ amd Reorl of Ioventlon™ forin.
N charge for Infermation = bow Lo proceed,
leremee A, ' Hrelen, H:—f temel Patent AL-
gnmes, H- K Aduma Tuilding. Washingbon,
e il i 125
1.|..'|.|'_h H Patent Hanse,  Valushie bools
Trin.  Hew & pego 124
SAVE Expense and delay of palesting.
Fuor infarmation, write Chamersd [natlouce,
& Durrlster Bulllig, Washiggwie 1, (O,
World's Largest D_'uml.ﬁtlm of Imventors.
TEINVENTOR'S  Gulde,' valualsle infore
matlon free.  Frapk Ledermenn, Reglaversd
Attarner-Englneer, 220 Bmld:lr MNew York.
l“-ﬂ-Tﬂﬁ‘l'ﬂ. Hmvmhlu Taies, ‘rite, Tha
Toams Eleglateresd Patend Albtar-
hays, 273 Dlnl-l: 54. Utbawe. Conada.
WHAT To inveni: Mames of manufacgice-
ers and u:l.ul-ed. Imsentbond sént free on Te-
gure,  Tee our legal fonn for  Eceordiing
[ of Loventbore  Wrlta W, T. Greepe, S0
i:rrhm' Iruilding. "-'l-llhlnjl:n.l:l.\_l.l RS
NT4 Hecum w rost. Welta foF
"Hﬂ'-r 1o Gl Toor atest'™ anil 'Iles-
oiral entlan  Certlieate™ Farsonal,
akilltul il’hi!ﬁ dagiifn), 35 rears exmericnec.
I'relimirary adclee fres. T F. ltamioip,
S Vislsr Tulilin Washington., 13, 4~

PATEXTH, Toshlel fres.  Highest sefes-
enres, Best pesulid. Presigines:  aesured.
Watinn  E. Colaman, I'nenl: Lawyer, 794
Klmih %t Washingcom,

LANCAETER. ..'|.Ilmn| d: 'ﬂl:lrnlnul Bulte

411, &l5 = 151k B, Washlmrian.
.'C. UOrlglnetees of the Farm byldenre
of Coneepllon ™ Jidure discloging Four 1m-

Tentlon e ameoee eend for blenk faci G b
slened End wlinessed. aml patent im-
forimaticn bislietin fres

PATEXTS Procufed: trade marks regis.
fered—prellminary adeice Tornlalied withinit
charge,  Foshiet amd form for  disclosing
Idem fres.  Ireing L. Medfathgas, Tuny I=-
termatimmal Tilde,, WWashington, 00, O

I'hTE‘-.TﬂII.S Band for booklet  teflleg
i pateml and ewll your inrentPans R
lrwest coan.  Hlalphs Tiuech, Petent Lawrer,
g0 ¥ s5., Washingman. Ik
FATENTS,  Semal sharch ar mndel dor
gidvlce. Free boak, ""How (g Obdakn & Pal-
el Esfablished 1.1'|:|I"|j' Hll.'l- Ifigheat
relerences. P'rom oF. Henenmalila
tarpet, Chandlis Mdlﬂ. 04 F Street.
Warhington, 0. €.

EFTABRLIEHEN 1821, Alfln 15, Brévesa
Compapy.  Free booklet,  Magents,  Trade
TeaTis. Copyrighes, il Manail=nric

f.
Dlerk, Chicaga; Barcister Bidg., Washing-
ton, D
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PATERTE—Wrlta far fres Informeilon,
Tlow &0 Obialn II. iE'mlnl- and llfulrd!_ur In-
ventbm—ar ped (pw ar insbel for ex-
l.'l.nLnlI.hn. "d.tll I’Iil':llllrr. I'utent AL~

|. wmr I"un:nl: Mee Examieersh,

1] madirorih J.lu:llulnl Mew York:
(1 Ii Tiiiliding, Waalildngtan, .

INTEXTDER'E Tnlverial Edecaior: oom=
talns Bob sechamlcsl moremests; o pers
petual motlons; tnstruciion on pmurl.n: and
#illlsg patenla palarti &h  ELIOFIER,
e Suggests pdw Jdeis.  Price §1.00 posts
pald 1o . A Address Dietrieh Ca.,
GOS0 Owray Dide.. Waskingten, Ir G

FOR INVENTODRS

INVENTORE! Caopyrighd a description or
dlrawing of your Ineentlen o patenlad erils
cle It our magaEine. Thls will help secure
i'u-u ifirect evidenre for oriority paleed claim,

‘alenls  wfe pgradlel  usoelly  on pelorly
elalm. Or proce prieriiy clalm oo yewr n-
vpntbsm irviigh aer CEvhilenes of levenibon"
form. Lerge slze 1 for $1.80. 25 cenls wach.
Hmiall sbep, & dor E1.00, 35 eenbs smch, Or
Eet a form [ree wiilh eszh copy of our maes-
#ine, Hmople copy  of |nl|d.|r|.l 10 cenila,
Adianee Pubilshing Company, Eox 27, #ta-
II:IJLT!I 3, Los angeles, Calif,  Establissed

PFATEXTE Wanted aml Ter sale——ioe mls In
“Tatesd dMarket™ Jpulslishel wendblyi; In-
W 0 F e 111 1T, rers,  welte  Pulillshess,
Toom 313, 718 Easi 4ih Sireci. llrcok
Mgif Tork

SAFETY Firal fur your invention,  FPre-
limlnery goverminent replsiracion §5, Teel

Imi=
furinalbos  feen,  Amerirain Pateemls Cofpore-

out empmercial value before pelendlng

II:II:II1. G0l PRarelster Bullding, WashEngros,
LACEY'S [Ifatent Hense  Valuable book
free. Hes mil page 120

PATEXRTH, Thine «wounte In apglybing for
patents,  HBend sheteh or model for Instruce
thons @& wrlle Mo fren ook, " Hew o ObEalin
m Iatenl’ amd “Mecord of Envestlon™ Tesid.
XNo chiarge foF |alfessialinon & M Lo preeesd
Ularence A, 8 lirien. Negleiered Poieni Nt
Lorney, GH-E Adunis Bublding, Washington,
b, . See page 123

PATERT ].':[a.ntl- |uE'|1II-E|
Truke -rearks, S nageE 1

'l""5"|i''|'3'."~-'“'l'I'l.‘-l"“:l‘| Fatented  amd finaneed.
'I.'I-IIII:InIn. I"ul'l: 'nr;nur:. Miew Tark,

HATION “'1||:l whaerh |'n'r [T ]nrmlu'n:
Arnerlean H-utlﬂ.r of Invesmtars, Croshy b,
Bulalo, X, ¥,

CiPy L'Ir nlied Biates nabendi slpred by
Presldent George Washinglen sent free Tor
names of dwa Investare J. I @8 TEelen,
FaLestl Allaroey - T e velopesriil Enginier, 1=a8-
enly  obipined romplete 10000, 06 WL
1ind 3., XNew TI;q"I:

['u||:.-rl liLs.

LIST 33 Mamufactarers or patent bu T,
any lne scet foe 200, T J, Q' Hrjen, .L-
enf Atlommer-Engloeer, 104 W, 4%ml Ei,
N '\"nrl,

BEFGRE Palendlnz levesilgils Inezpen-
afve government registralian.  Imentors Fro-
ieetion Oa, 15 Park Hew, New Tork,

T Dmientera: We are in the markel to

purchase & gponl patent, prefeeably n dhe
auloimobily  accgesury  line, W1l purchasa
auirlzhi or oo E'u.ﬁhning

[1E] |Iﬂ!1l.
Agent, 241 Frﬂlrﬂ. {: ok, M. ¥,

T INTRIREETIXNG Information free ta invem:
Eiors, - WWrEbe, Chisrlernd '[Il“ll,l“ﬁ, :nﬁ:l Tiarrie-
fer Dhullfimg, ‘ashlmgter. B 4. ¥eelits
Largest ﬂﬁ‘lﬂl:-l.b:n__l_l_r ]:1||l||I.|;|'-|.

PATENT Your Enventlon: Senil for Tres
ik, ““Elid L dilitala & Tratent,”t aps] “Qlee-
nrid af Invendlon™ ldank.,  Consolt wi about
luex £ prelecl sour §iloas, rinr 1. Evans
& Co., GO3G Vietor 183z, Weshingion, .

TSXVENTORE—Hundreds of mansfact
everpwhers are eanstantly on the loesk-oul e
new By fml Lalsic-saclne palenfs Now

ik Elme 0 offer your paieni for sale. Tlon‘t
iy Ioi smla any ki Hemil 1esfay for
free rupy of Dur Eped ¥ el himhlet
“Turi Yeir Palenl ] ] 7. '* 14 em-
AnvEREnFs !

talng helpdul Informatlen for all
M. L. Xund, Mgr, Claizified Adverilslng.
1"opular Mechanics j-lng'n:l.nr 900 KL (bnlarls
At., Uhleagn, LIE

MANTUFACTURERS FErervohera seill niew
Imrentlens oo Isigroin Sseie prolurd, Names
of anufncfurers and wenied Enventlims aentg
Tree on reijuest.  Welte W, T Grespe. 944
Tarrister TEuliding, “'llll.ll'lﬂ.'l.ﬁrl. 1, i,

BIEAEA Qesrs and model supnlles.  Send

I'ﬂl' eatalug,  Ihe PMleree Model Waorke, Tim-
lev Park, L e

LOW Cost mansfacioring.  Lavge plant
pampletsly

Epped fof hlapking, drawing,
:llmnlnl: a wire forming @n &ny !Irdi
BRTE fuu MONEF &8 your produrcs,
:I!I|u:ru will essvince, Enstern States Prod-

weks, Ibox 721, New Haves, (Conk

OET Your éam palente: fegal hlamks, coms-
nlefa Instroctions §1.  Cuttfng. Sons,. Camp-
Liell, Cuallf,

BUILD Tour own bosl.  Save guer b oand
have fus Dbesldes,  Slmplined msteucilong
in FPopular Huhlnlt;_ll_ll"lew I.I!]-F_ql- Iezak, :IHIE_
alit, aré eaey 18 fallow. ITERY  LVpE W
small boad gorered, oulbosrd. iebeard, sall-
Ing aml hand-peapelied eeaft, 1o addition
et Informatben on all phases of boag-
g mimnled by gvery Baalbng #nthualast. 288
raHed. H'ull;lr ilusirated.  FPostoald IJI:H:II1
retelpt &f price, 3% I'IIJ ar will he pent L0 T
ln.l"lhl:TH Ln ular  Alechenics

Hosm A0T, -[Iﬂ E, Ontario 8., Chi=

rlEI:l.
PATENTSE FOR S4LE

PATENTHE  Thoe eoonls b spplvisg for

matents.  Eend shetrh or el Tor Insbruc-

thand of wrlte for frew hosl, “How o litaln
a_Iatent™ and “Becord of Inventiom'" forme.
Bo charge Tor Iafaemation an liod e peocisil,

larente A, O"Hrelen, Heglstered Falent Af-
takiey, G4-K Adamia Halldigg, Washington,
_ % B page 125
MANUFACTIURERR G romnbeln
1ee of levenilens.  Amerkean I.-ll;_l.' af In=
renlore, Uresby II-'II]I. Huffaln, ¥.
FerEntly palented,

MTTRIGHT O 'I'I:G‘:llﬁ
n mfe deviee for pwings, Loo A, Heinizehnan,
210 Pattewilimie Steeet, Leavenwarth, lins.

OUTRIGHT Or roralty, Dt offer greis AL,
Adilustalde prolrestor used in drefibng, -
plares olher pretractors sml ameles now i
mek.  Alade of r. mnetal e eellialsl
I"afent pending. . Bandell, 503 W, Ist 8L,
Tawg H\lLH.. ﬂ-ll!’urn.a

I"l:ll:'.lT Marhandral guitar plaver.  Flall-
Bawer, 1027 Wellspom Ave,, 3L Lasals, M.

_1-'IF|.‘-':TH:|1-+'_E|FJ-:|“[ ardvesillating de-
Talted Hiales, Chadada

wlee, Ereal demiml

patenls, Irvim lEper. 17 K. Dewer. YVoungs-
trwn, 40hie.
MANUFACTURENS Wanling  proftabln

new  Invenilaons, write Chastersd  Instiiole
Amerleas Inventors, 855 Darrisier Dullding,
Wshlngeom, [h. O,

GUTRIGHT O eavely, allrective elesirie
rmolving  bage dor Chrigftmas  free.  Homas
use. KEhan! Garrect, 100R Parker, Bérkeley,
Callfurnia.

FOPULAR MECHANICS ADVERTISING SECTION

MODELS AND MODEL SUPPLIES

INTVEXTORES" domplete seriben, Palisils,
woTklng makeks of erery descripibst amd pro-
dewtlon lgals ooopletely desipned and bullt
Iy 20y alil vanicern, Hank referenses fuFs
mlshed st prires Tor fHest class work
guaranlesd.  SBeientifie Model & MIE Co,
L15-1T =outh Clintes BEreesl, Chicago, TIL

LATEST Catplngue,  Dollers,.  eagines,
rastings, electile =mictors, supplbes, ele. Be
Nowards, 2417 M. Ashland Ave, Chlcago, ¢

ilknais,

INVENTONS: Bend ur skelch or cride
wirnlizl af iair Diles, Ovedcsnt craftsinen will

Lelom it Inlc- ] rrmuul warking maodel.
G yreara of peervaslul edgerlenme el ihsls
sands of sailsfled clients. ConHdentisl sere-
ire guarantesd Tk peferenced furnl
Frea Jllusiraied boskiz “Making Inventions

Ifax. " Cresgent Teol Coo, Degl. B-T.
ricsatl, 0h

PFATENTA  Tlag mointe fn applylng for
meients. BHemd skefch or mode] for Ensbmac-
lanz or write for fres . “'Hesw e Dbealn

i Prient™ aml “Heoird of Ievemilon™ form.
e charpe Tor Anformation o bow Lo el
Clapenie A, bei, Ieegistemed Matent Al-
Imu; SE-K Adams Dulbding. Washingion,
Ir, R pape 125,

"HE.’-L-" Muotor. l:lnllmr. for modsl alr-
plaaes, hosls, 35717, ﬁml.l'l!lEl'lt 1 I
I rpom, -L-|.1|h-n: ":II.-HI. e molnes,
necfnge. 20 col:m,  Laditped, 86 AlelDancagh
B, Mmoklyn, N T.

BIASE, Alsmlonum, copper.  sieel, mds,
falem, sheels, bars, sopews, rleels and Losls
fof Fesitie mechankes and sodel makers. Send
for Pree pricelist, ?h+1-ll.ml|| Himme Warkshap
Hap T ) North  Ave., MNow
Kochelie, M,

DE WITT Ellntm rderials,
hogany, No, B-H0 sepeig o g, A, I
Flhshee, 1002 Eiowal Ave., Roval deak, Mick,

MODEL Sgedm af gasallng en inu akE=
Ing 150, Amien  1behaiswy, 203 rite HL,,
Hahiway, Niw Jerery.

WE Alaks workEng ssenlels (o8 Ensentors
nil do experimental work aml farey @ eem-
piatn slorl of braes geafs dsd moedel &o
[l#s.  #enil for ratalie,  The [Mlews &
varke, Tinley Park,

MANUFACTURING
MACTIINT Weok, dles asd  alamiing.

Welter Neubert, Ellsworth Ave.. Jeanneiie,
1"enp=xIvanla.

—

IIJrnL -

CONYETYTOR For eesent mitess. Sell out-
right, . A, Davhlsom, 6G313F Morthalde
Ieive, Loa Angdlds, l'?!l_.'!ir_

OUTRIGHT—Te mest reawnable offer.
Patenl on lelbeel gad-aciing device for awio-
motalles.  Himplest in deslen,  eomstruetion

EPFECTALIEZEE Compléte manufacturs, dles,
toals, special machinery amd patterns.  Alikl-
cli nade.  Atlas Tndieator Woeks, H3I1 W,
Washingtos: {hleapo. 10

BCEOXGMICAL Menufectiring from shest,
bar, wire or tuliing.  Maidels. Ales. specisl

desl aperatlon,  UwlvEn Eevjian, 1563 lresea marhinery, Bwanbaeg, G124 X, Kihlara Ave.,
Ave., Peimilene. Callf. Chileaga.
ANTIOLARE Ahkdeld, Palenc 1,700,945, MANTUFACTURING, Modala, dfes, 8
for mle. Ackiress 15ox 1§, Nors Sorings. Do ings. bwasswork. moukls for rassings. Tul-
rnlzlag, Clrsiilay  Frid, Dmuing  Aeial
PATEXNT Righds an  clever  mdvemlsing speclaltles, Kansaz Clty, Mo
speclally,  knclwling  complele aet of  dies. :
Hamnple—in: prepald.  Hobeert Poulssn, Ful- LAY Cogt manufarturing,  Large plast
vhilnsos, Mind mimpletely & II||'I|iI-EI] Il1'|:I'I' IIJI.I.'ITPIIIHE'. drgﬂ"
T ERERF stempiug an wrmlng fn oany ah,
DPPORTUNITY To secure wanberful In- VR save To0 IMOOET on sane peodue uur

voillong:  TPartahlbe  @leve many wsee;
slricroom. chale with dable sirueturo.  Regls
Lered Pradbemark S Hani-Mode E. E. Vrm-
IIIIII'I Pﬂent: Wosdward Euolldieg, Weah-
nuton, Tk,

INVENTORE—Hundreds of menufectubee
#virywhere am comalanlly oo the Bok-out for
new maney and labor-seeing patents. Xow Ls
e Lline 1o @fer Your palepd for ssle, Then't
dlelny 112 sale mny bonger. Semid tod fae i@
TRt aof wir spwclally prepared lest
"Tum Yoaur Pabent Iole XMeney.™ Ti oin-
faline helpfel [onforowilan for all Iorenlaes?
AL L. Rund, 3gr.. Classited Adeeetbskng,
Popular 3lehanles Magasles, 204 B, Onterbo
=8, Chlrago, 1L

MANTFADTURERS TLeaking for
inventlims shoxld wilte W, T, Qreess,
Brarrister Ruilding, Washingrea, 10,

INVENTORS—{ash in on yoer invention

new

mow!  Than'l  dalay Che eale any  bomgee!
Bend for a Tres eapy of euy specislly poe-
g:rﬁ] huhm. '1l||r|: TL?rhll":'Htl :Illm:n

oner,"™ eicakng  help wfip-
matbem  for 1I. invendars . \
Mer Clezeifed Advertlalng, Mopilar Nle-
chanice Magnzime, 900 K. Onterfo 8t.. Chi-

cupn, TL
COFYRIGHTS—TRADE MARKE
COFYRIIHTE, Trade-2Marka, Prolert al-

moed ampihing! Low char Weaile Fervs
Ieg, 2274-N Drmklyn Blatlon. Clevelamd, OL

llg=re will comiinee.  Kastern Sisles Prod-
uels, Bor 721, New Haven, Uonn

NMETAT Apbelés &selaped and mamales
twrel  Mndel nekimg. Eemnwltlm
ame] first elnex workmanes Ww. F. il
Cainjiany, adforl, Hl:.:q..

CLUEPRINTE

RBUITLIY Partahle feeplice. Imitaibsa hrlek
nr glane, Diueprints gnil nstructions $2.00,
i, E. Kemaod, 322 Meleiae, Vierdin, Ches,

ROAT j]:lulurlnln Folder bir, Tlwepsieg

Flﬂllnnw 1037 East 1ld Sreel, Clevelansd,
!l MONETMAKING  Drawlngs  £1.00,
Bample 10r,  Artrrafters, 2820 Montaeng,

El 1fazs, Texos
SURVEYING INSTRUMENTS

BAVE Moner by haring our rebullt trans-
H.l aid leveld, Al (illy guaramis il
ert in Beld test,  Cash or emsy l-erln.u
'F'ﬁ fr taday for |lst M-0T, _l-rrm- Knbght
-L"-IA. iAlakers of “'Stegline” f{lﬂl: Imi-
alFbimenlai, 198 5§98k Sppeet, 10

WELDING AND SDLDERING

FRAROAIXS—Exzeelleed  repasgcsind
welilers,  Entirely retuili—guarandesdl al.
Tetme.  Wrlte Kin'y Bervicoe, Box M-T24,
Troyp, CHilo.

ETE
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ELECTRICAL

FARMS AND FARM LANDS

oS AND PETS

MTRTERY Metor, 110-valt norelty, §1.00,
r.'._.ulug Hund, Cespliell L"Illr_.

DURGEAL Alarm mziler rolay &5 Pres
pakd, Tiafall, pags, rimd, supplics.
Alldnight Alarm. Fesiom. Blch.

BGUTLD Yeisr own Tams., 29 Inch plumslrese
neapellers for seropbane fans 80,85 Wil

ship  codlect, AMichae]l Eleetric Co, Fu
rarch, ']E'!.':IJ:II\. _
ELECTRICAL Treshls shooilmg om ihe

Biotar car acdd elrpline.  Dantt trusk §o bock
gr guedd werk., Learn to meks every mollan
esienl lit Cesting and repairing.  Bend fof oue
shamndard iB: pa hook for electelelans apd
nerisamice, jagrama, Humasreds of prse-
tiral Lessi T*u- puitinan §4.00 plus postage
whan Salligred.  IF owisbde U 8, membl whes
srdering.  Popular Mechanbes Feesd, KoDs
B42, 200 E. Ontarfo BL., Chicape

MACHINERY, TDOLS AND SUPPLIES

197g5°  EHHEMAHRD ﬂln ke,
187gd” .11I:Hl:rlh Latka 0,8 Ko
millEng machlme, LV -W El

a0, i,
i diwwems
.'||,|ru:-||. erank

ghaper, flpion, Mo, 00 Heald corlinder
rinder, Slib 00, 147 Bamaes lelll presc,
2% 00, Mew Quiney alr conpressar, cunolria

with Tostor, tonl, ete.. $74.55,  Hohart bats
tery charging owtfic, $40.8k  Welte for cal-
glog. Terms 10 sult. Clorlomdl Madkleecy
& Supply Uompany, 3T Weit Imd B, Cla-
eineagi, Olvio,

BUBSTANTIAL Savimpy—used are weld-
eri, mplalers, fooiprecirs, palnt aprayse.  Kn-
tlrely rebulli; gusrentesd.  Trial andd Lermd,
Write Kein's Equipment, Box AL-TI3, Ty,
LTS

LATHE Bargalns—Factory rebollc  and
dsonstrators.  Serew cutking lathes, 0%, 157
and 1H” ailing. Alse D el Litkes En gead
rodlilon.  Write Soemih Henl Lathe Werlka,
asg ”HI_I.-IIII Hoilh Benid, Ind

104 '||'1|||I;|I|1|r.\]: fan, 30 fneds, 11%-22@
valla Il with sfarter, one meodl @il
[ i N8 1_|||.rl||,| £55, 101, Bipzen  Elestrle,
ak Pael, BILIsada.

f10r 00 LATHE—Compdee, pamly for woek.
Ao, 03 = 3 L, Mluoukes, Wis.

AR Compressors. solots, odellls, palot
spray equipment, water pum Taps, blow-
ers, Eawa, ele, MNew o oasd pebualll,  Bergals
priees, Conlury Cenpresser & Alofor Uerp.,
L4 Cemire Sirest, Mew Tork.

E0—GO000D Huoe and farm: 5% acmed
mrellenl land. tan keen roia ;. Reesd T-
rine villey-view Balie, sprlng aedd oreek,
reipent-igsement barme fruil, resdy marcets;
ey E2000 wich Bl dewn, Home lsali miday
b Baugkd em tline; pE. S8 fres 100 paee oul-
alag,  Hbpoil Agenty, a-F Fogrth Ave,.,
&, Y. Cliy.

FEREE lksoks & opportusliied
by, horth [kaknia, Montana, ldahoe Wash-
Jitgean, of (kregon,  Complets Bnfesmatlon &
rifmate. crops. keatlon fer [eOn or subar-
Ity Ceaet Tor graln, JBuaafozk, daieyiog, Fralt,
wnllu'—l baiie.  Independence, plenky ol
Hipasll iy, mntlioous  emplosmest, No
u.l:l.l.';-l.llun offers mare to Indastrloas capable
men,  Write . U0 Lesdy, Depl. 2337, Great
kLl Hallway. St laul. Minn

OWN A Ferin I BlEnnessts, Dalksla,
Montama. Idsho, Oregon and Washingion
Crppr pevieend o7 omay Derimd, Free [Hemiture,
Slentlon state. B, W, Drerly, 119 Noriberm
Tarific Ry, Bt Fawl Lli=m,

T DNX, £3 Monthly, 26 arres im Mis-
eniird Oxarke, 81080, FhEhing, hunting, [Eps
pin. butbard, 206 Grogsman Blde., Kas-
e LUy, Tmnsms.

B Your propeciy quickly for eail, he
muier wisern lecaned. lbsm'p pay Wig rome
migsinn, Farticulary  Tren. Heal Eitate
Halesinem d'e, Thesli B, Lineoln Mebr.

QORCHAD Heoses, Eesy ferms.  Suoburc-
ban Urchards, Dept. M. Billoxl, Blississipel

DL GOLD WANTED

lm Mlinne-

CARH For gold feeh, watches, [ewelry,
1065 full value pald day shipment recelved
Imformatbom free. Chicggn Gold Bmeiting &
Mefinbng o, G557 Mallers Edg., Chlcago.

CAAH Linmediaisiy for gold teeih, wabelies,
jewelry. Mighest prices.  Informakion free,
Tlinols Qold Heowelting & Refinkng Co., L:39
Kax Madizon, Chiraze

CASH For ald gold. broken jewelry. bridee-
irorl, erownd, ele,  MSoney mallal idbata-
Ir. Cheads returmed T notb satisted. HeeHee
Lompany, 500 Contral Ave,, Clneinnatl, 0dala,

TREE AWD SFREOUT KILLERS
BO-Kch  Encugh ler 12 pallons and kOO

nuick  prer UL frees, 535 Bo-Ko Oo,
Joesgalonn, BlEss.

WANTED=MIBCELLANEOUS

CONCHETE Bullding blork methines and

matls.  Easy payments, Calaleg feee,  Con-
cride Aaching Coo, 0 Narch Mals 8L, Sk
Lauds. Mo,

KELLOGO ALlr onnpres=ars. spcellent oan-
Wik, &6.00, Nlefrigerelor  compaeiinr,
EBion, Tayles, 100 Easi I02nd Street, New
Yarke Clir.

MAIL Us your disrarded ifewelrr. meld
irawms and bldges, watehes, dieimonda, &ll-
ver.  mlatinum.  Alemey  premaolly  malled
Qloede retiirmed 1T offer  refwsed.  Tmlied
HAewled Hmelliee Werks (Tha O] Telighlal
10 Ho. Siete Bb, Dept. 71, Chlicepo

FOR BALE—MISCELLANEDUS

ATANRT Musiness of your oon. small invest-
ment required. doleg chromium. mickel, cop-
per, sllver plating.  This week 1n hig da-
imanil. Infurimatlsa frec. leetps Plalers
Eupply Co, 23 West Second 85k, Cloeln-
nitl. Ohla.

AHO® Natia Fop 19033,
Only & 1linkied ediilen.
eribeles pohlished in the
mend of "apmiar Mechenics Magazine duting
1%,  ®Saml 50 renta,  IF yoi it Lhe Scl
of Shop Nete hooks conslstlng of T tolumes
Imeluding the 1%I2 pumBer aml 6 oibeia §i-
sued previously we will sesd them ©. 0. D
P &0, Sk Ymnlar Achankes Pross, Hoom
H08, 200 E. Omdarls #:5., Chizago.

(e NOEP CEF NOW.
Coxtains all the
[odea depart-

ENGINES, MOTDRASE AND DYNAMOS

TATEXTR, Tiine fouils In applvlsg fop
patenis. Hend shebrh or model Ter Instruc-
Bland o wrila for Fros lu CHaw o Dhtaln
a "atent™ amd “"Resord of Invenblom™ form.

FACTORY Harglfire! £35 range oll Lurmns

ers S16.50; £100 fernmce  bummers £,
Fartory Agent, 1497 Maln BiL. lseldgeport,
.

WATCHMARKERS Tatks fof gale &1 @
Bargaim. M Jacgermann, 5813 Emslom Ave,
Mr. Livsla, Nla

MU BLE-EYEDR  Sclf-thecadlng neadles,
slze 3 /9. Blind peaple thread them, 1oe

peckage,  We  Ogleby, Vasdalla,
T.'-:';E\.‘s—"llurnull.

DEesEmre, B | amd,

exrcellent, owfep. Aelnicoer, Ine, Bt Losls
MODEL W FlehL TWhidlaliud™ 50
raidial engpine Hlze - Imchie=, [ltha-

graphdd Ln cediss, Ey Lur::.ulu ol &n |lEEesloui
nrrangement  of @aos. dhis  model ean be
pracileally  dliasszimbled and out  dooelber

speln, Hheas and names eveey part. O
preat wvalue do avietlon students, mochanics
gl dlr-imiimled  men aid boge Duerabile,
%ent prepald upon receipt of mrbee, S1.00,

opullir Meehaindos Priss, Tosm 805, 200 E,

BABY Alllgators. Culest p-.-L: §1 gach.
i,

fbmler_Hnrne, Lharlesion, &

Sale: Habbls heumds,

P
Breudle lirothers, Hanover, a.

AOOTSE AND HERES

Tarm  ralsed

JCET Out!  DEeaucdfully  1flwmecransd o
page medicing @wan almanar,  UCeslains over
Al ol Tashbomed herh medleloe recipes and

Linklan secreta dor home wes, 18 pesipaid
Worth dollars!  Botanbes. 143 West 1LEED
Hr., Ulidr .
FERSONAL

EEXD  EHribilete end 15¢ for  personsl
hormseopse, =, Towen, 450 West 18 B, New
Yaork Uiy,

BURIONS Acioelly dizsalied wlihsut paln.
Maokiet fren, Eucese Estom, Dl Bamulon,

[

ETAMP-Sell key taus Seili ey, Famon
riserl with nasss, silleess, clng, 23, Wrile,
Eward Mills, 111 _West Huron, thivags,

| LLFROEE IBaflsing.  Investigate this new
gl thelving Bmlustry, Can be iepialally
rarrled on Im ail paris of the Vnlied Stotes
aiul Casada Completn, {liesirgted Bk by
the Imdustey’s outsianding authorliy gelis you
all abapt 45, Prire $108  Hewd poatpsid
any where upsn piacsipt of pelee op C00IL
gnywhe e in U, #. Fopulac Meehanics Press.
Tonin &1, 200 K, Ontacio St (hicasas

YO Ilemileriting  amaivesd.  Semd £
and dlsediir whal soir handwritlng tdls af
your wniduspectied apabliitles. Carlton ibbes,
12 Mo, Main B, ISl ton, [,

PROSTATE, Har, T'I“Il and Zlansd Lros-
hlea,  Wopdsrful [Hile Eneszeenslve heallng

i bee,  Wrlte, Vestrold ]‘|.11n-1'rn1'\-| l.'q
data by wnrld-

CORRECT  Astrolopical
known  mstmologer.  Dr. Qeorge Sinollwesd,
Pogierell, Mlass,

I-I-I.I‘I:lIIIP::II:'u‘I.'I‘ilI.‘I Bimrhins, Bomemade.
Tonezpenalve to bapihl,  Gdves beller sercice
thait e, Thils and 528 other practies] ari-
Fled Im ouf bosl “‘Hame Mechaslea '™ Juil
ask Tor this amd ""Hendbook for Wosen '™
romtalning 23 rplabkles bousehald helps anil
¥ pralngn conks andl postage for tha

titn Doslis, Populap Merbamles 1Pped, Thegin
RiX, M FE, Dntacio 3t., Chicaga, I
EMISCELLANEDUS
LIGU I —Transfers pictures, wnrint.  Free

proafa,  lech, Tielelly, New Jorses,
WHEATHER-YANES, “Eagles, barsea, wit

Degnen, 030 Bloombeld  Avenue,  Mewark.
Fek JERSET,
lle PERPETUAL Calendar, Any day, any

wear.  Jusd dial the vear. UGeprodls Hyitem,
102 W, 118 Ba5., New York, N. Y.

MALE Powerful jigsaw fon sewlng me
elilni, Cainpletas  plans—instrsclions S,
A, AlEs. ®KI0 Morgan St Tdeass

MLRIGIECRIES Mesllvered af Bone. Oosts mear
O eomis per s, 00, you chasze T3 menks,
Mrofilakle business plating awiopaets, reflecs
Lt tmlilewars, stoies, relnalahing mefalwars,

ebr,  Uukbds Forndsbesl  Dhetolls Tree. Wellke.
Barinkle. Plater, 384, Marion, Tmd )

YWILLE Heassialile Oy exdpeerld,  secool
T, Joax 02X, Evarsbom,

Calthy Flblng poies, Hahl piplng el
wiihaut  Injury Eo  rar Feee eiecular,
Nw-Way Careiecd, Quinsy, 101

TCABH Fald fes liuccertlles, Bneecls, Ses
Binelzbr_DMiaplay  Advertisemesd on nage 11

CAN Yo dran?  Something  diferent.
Bample—parilralars  10e.  “‘Atealsy,”™ Dk
Mualn, Fpringdeld, Halo.

TTATTOOING  Ouifis, .III 18

BEs, FEineee,

|l.!|.-:r-'£\-r ARETer, VDL N . :'\'Tl'u“-; Va.

AMATEIIR Castaonial: =ell smir  work

&TI’E Emith's Sarvlee. 1"X1104, Wenateluee,
di

Lindar|e =i, 4 3, =S 7 =
Mo charge for IRfarmation ai oW G peeeead e L CORE AMAMTEUR Cartennists—karn $20. 860 weehi,
Ularence_ A, O°)frien. Bepistered "alent At~ BARBITS fpare tine, copying csrboon= for adeertisers.
EIJIL"EF. ;'H-T\. .'|.||'.'5I||1l. Baallding, Washlngton, ';II r:fl:.?'llucllhj"-;‘m“. WY y
L # page 1=k _ LTI Tatbmbng  oullfs I'ree -
PENIGREEDR New Heilaml whiled $1.040
THAND Sew b  mr. molors 604, par nionth of mee.  Fur Dearees, Ime.. k- !-1TLF‘llI.II'|.1_ Lllustrated felider fece.  lifeaga
Muasy Bargsbnsg In EB valt rllHI"‘h.!ﬂrl,'j-. Welta ..ertml.n L ) T I;:]I;Llﬂ:ll?:lih]l!lm;:ll-u:;.I :".‘I‘:":IL"I:h: Ig‘i]:_"l_'.
{".f.uqﬂ'l'ln'?’r.-.?:ifn-’, FII:I.L:::?L e ETANDART Rablit Jdouenal, Milton, PP, | cdefinlle need In every home.  Treais on—
¥ — Bpecial vear 2%0; sample ddme Hnnkmnl.f'l:i:. Ttenads, IEakheenlng, HBrose,
1712 HORSE 110 Yolt Unfrersal maobors. 5 i'tattel  Morlzages, Clilzenship. Chniraris
: . RARBRITS And supplles. Complebo Gaeirlp- » . o
J'n-._uhlﬁ al.Tr:J_ fIILFIr:I]: ] Ii|||| |.|_'|r;;|£rr\-'| ﬁ:l- tlrn literature iir, Facey Corporsilon, X-20, :I_'._l:lﬁrlﬂltl:l.-\.. I-|.lrr||urujlli\.-:|. H'l.'mlI 1<ru-|ui|’:1i anl
|fp;l;ur?:‘i:: Eﬂ- E;jlll;g-t ;ﬁr:;:ﬂslt lHT:E:‘rll_{E Wallklll, New Yoelk ﬁ'il'lLr.-. Fl.ﬁlrlllll'llt:..:ll, rlr;:P::i.. .'i:L_L.‘illhu::flg-_
- d - demark, Tazes, W Wels . <
g e ks Mmctee TRoIEAL Fion St P A T
R cEher sulyiests, 15 r“.l' Ffor ""Hasknees wlde '
OOVERXDRS For all awln #nglses useil MAKE Meossy gl hosgs ralding beawtifel Pey pasiman $250 plad fow ecomla  psslage

fur statlonary or portable newer. XNo cssh
daun. Candee=Hinlth, 215 Narth Lad Angelis
Hireet, Loz Angeles.

tromloa] sguarium Hehes  Valughle Enforing-
Liecs  L#i iwiila, Vinelainl Troplmal Fish
Habchery, Vinmelend, XNew Jersep.

when book 1z deliversd.  Pooular Mechanics
Press, Womm BOT, Z20i B, Oetarlks &, Chi-
IHHIR
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High School
Course in
2 Years

Thiz simplified, complete High School
Course, specially prepared for home s}udy
lead fepanTs, mests all reguirernentefor en-
tﬁﬂﬁ: g’ﬂfﬁfﬂgh hm;nm and ]uﬁlmg professions.
20 o h Oiver M0 noted Engincers, Businiess
t er Men, and Educators helped_pre-
pare the special inatroction which
cu“rses yon nesd for suepsess, Mo matter
what your inclinations may be,
B
ot speciall TAININR-
the practical traiming ¥ou me-r].E
American School
Drexel Ave. and $6th 5t
Dwprt. HB-AT, Chicage

Money Back When You Finish If Not Satisfied

American School, Dopt. HB-47, Drexel Ave, and B8Lh BL., Chicaga
fend me full Informatien on the subjeti chicked and how you

a1l halp me win suctess Int Ine.
oo Brchitect ..Electrical Enginesr
s Bq.lldlntﬂunr.rm:rr oAl Education
. Automobile Englnoés o, P
—-.Civil Englnoss i . Bhop Practios

Biruciural Enginesp
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Ofter Speed and Cnmf()rt

1' UBBER tires, which have carricd ve-

hicles over the highwarvs since the
horse-and-buggy davs, now are being ap-
plicd to the railvoads through the recent
development of rubber-tired gail coaches,
each equipped with its owwSelf-contained
power plant. These carS are really motor
coaches on rals, aldhough they have some
of the qualitics ¢f the locomotive, antomn-
hile and airplyde. They are eht in weight
and can bhesoperated economically, as a
small fourdevlinder engine drives one of
the coachfs at express-train speed. The

1 Varks with
Eficiency When ;
Backing

operator of such a vehicle performs some
of the duties of |,'1|;;i11|.'1*-1', chanffeur,
motarman and conductor,

This trapsformation in railroading fra-
ditions started when I, Hauvette Michelin,
French inventor and tire manufacturer,
fdeveloped & rubber-tired railway coach
that, for smoothness of running and over-
all efficiency, surpasses any other land ve-
hicle. Already these coaches have been
put into use, on regular schedules, n
America, .unl their g-_m.'r'a! adaption, par-
ticularly for short runs, is apparently a

@) J3ecdd

an

W

é
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matter only of time. And so we find seasoned railroad men
who used to look with contempt on the automaobile now
talking about getting ten miles to the gallon, and about
keeping the tire pressure up to eighty-five pounds.

But these are only a few of the changes that the rubber-
wheeled train is introducing. The train itself displavs a
numhber of devices that make a self-respecting steam loco-
motive wear out its safety valve, For instance, there i3 the
CROSS SECTION car itself, a streamlined, stainless-steel fortv-passenger
OF RALL coach weighing only 11,000 pounds, a mere feather in com-
parison with the 150.000-pound figure for a standard Pull-
man. And such a coach 15 driven by a httle four-eylinder

F ﬁ' automobile-type motor, rated at less than twenty horse-
power, that would be lost in the fire box of a switch engine.
" This motor is cooled by two odd-looking devices sticking

out, ike horns, from each siude of
the cab. These are aviation-type
radiators, borrowed intact from
the airplane, They are suceessful
where the ordinary automohile
radiator failed becaunse, being ont
inn the open, they are eqgually ei-
ficient whether the train iz going
forward or backward.

The new train has a pair of feel-
ers in the form of metal brushes
which sweep along the rails ahead
of the leading pair of wheels, Al-
thangh they look as if they were
put there to remove tacks, rlass
and stones—which they do, inei-
dentally—they really are electrical

contacts for operating train-sig-
Tep, the Bubber-Tired Car; Center, Cross Sectiom of Eail and 5
Tire: Below, Metal Brush for Automatic Signal Devices nal devices,

4
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When a tire develops a leak, and the
pressure falls too far below the eighty-
five=-pownd mark, a horn Blows m the con-
tral cab, The driver reads the pressure
gauges attached to the wheels, until he
finds the guilty tire. A wood ring inside
the tire prevents it from going 5o flat that
the steel |.|:1:|'|.',;'Ie"'. wlhich ]-.;l_'{']'n thie wheel on I
the rail, will strike ties or become jammed
in switches,

The new kind of train mav be a means |
of recovering much railroad business that |

has been lost te automobiles. A ten- |
wheeled coach, seating twenty-four pas- |
sengers and carrying baggage, can travel Y

sixty miles an hour and get ten miles to a

gallon of gazoline, (}} f? L’t

BABY ELEPHANT BREAKS A LEG

AND DOCTORS GET BIG JOB (e — = |
a N |:-I.|.|'.II!|_'. :I'_|—.';||_'- 'l.lj'n:ur'ing: al1Harngess E“"j'?rmd with
“Loohn,” a 350-pound baby elephant at Flashibights te Aid Him '|=' Leaps &t Might

e A T FLASHLIGHTS TOR pARACHUTE
a o nes prescribe as a ILLUMINATE NIGHT JUMPS

pint of whisky, This cured the eolic, hut

ihe 1|.;'|.|r_'.' fell and broke a front leg—an i-l."'.'Ll'l'i iram i:i1']'||:'|1'||."-. it night are beingx
accident cansed by weakness from his long attempted  with the ajd of parachutes
fast, according to trainers. The fractured  cquipped with Aashlight. As the jumper

Ll presented a problem in eoginecring leaves the plane, a powerful parachute
for the doctors. To repair the damage, it flare is dropped from thgcraft, This lights
was necezsary to hoist the elephant o oa  wp the ground and enalples him to zelect
swing attached to block and tackle, then  the best spot for desceqiding.  Spotlights
set the leg in splints wreapped with vards  are attached to the hartezs of the para-
of tape and supported by many pounds  chute to enable the jumper to obtain ad-

of cotton, . datiomal iMumangtion as he nears
i‘l the groumd, Tofthe first tests, a
Baby Elephant in a Swing, with 'q TII:-H{':I"“J] SERFC “g’]ll_ WS 1'|,|..-=.|:|
B Leg 5 hed in Band -
o L R S e & ,‘J . focused on the jumper as he de-
- - § oscended,
i "

NEW MAGNETIC ALLOY IS
STRONGER THAN STEEL (f) 22

apan has recently developed a
nevwmaEnrtic alloy composed ofges, o
rekel, steel and aluminum, whichg

15 sakl to have many superior

gualities. It i3 reported to 11.*|l.1il':::;lﬂ
wice the magnetic strength ofs
the most popular form of mag
ic steel, coste only one-fifth as

niteh, weighs twenly per cent less
and 15 more durable. Tt has heen
patented in most of the large

countries, ineludj the U:'liti‘tﬁ
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burt, of the Naval Re-
search laboratory, points
out that amateur star
watchers as well as pro-
fessional astronomers can
help fill in the gap that
still exists in our knowl-
edge of these phenomena.
Crbservations thus far ob-
tained indicate that the
winds at levels from
somewhat under twenty
to about fifty miles blow
toward the west, during
davlight hours at least.
Meteor trails observed at
night have been at higher
levels and showed winds
blowing in opposite di-
rections from fifty to
cighty miles high, Some
trails indicated cross cur-
rents, eddies or calms in
the upper reaches. To
imake such observations,
a telescope that can be
maneuvered qun:khf i%
reqmr:_'-:i

ﬁ'l;.

SCREWDRIVER HAS
OFFSET BLADES

Workmen Are Shown Atop High Cable Tower;
Fithing Vestels in the River Appear from This Point

POWER-CABLE MASTS TOWER
TWO HUNDRED FIFTY FEET

Towers 250 feet high support power ca-
bles carrying 132,000 volts where England’s
great overhead electrie supply line crosses
the river Yare. A transformer station for
stepping down the current to suitable volt-
ages is located at Great Yarmouth. Hook

fadders are used by men working’ on the
slender girders of the huge towers,

&
SHOOTING S3TARS TRAIL SHOWS:
1 DIRECTIUN OF WINDS
ﬁl) :||':;h|: trails of metonrs, or qlmq}tmg

stars, tell scientists the direction and speed
“of winds in the high atmosphere, miles
above the mrrh. and data thus obtained

behavior of radio waves. Dr. E. O, Hul-

Mate How Small Thaose

are valuable in the understanding of tthC"

& Fax Plioios Screws in tight corners
can be turned with a tool
that has an offset blade
set at an angle of forty-five degrees to the
handle. The tool is a steel rod, the blade
forming a shape like a letter “T." The
other end of the handle is flattened for
driving screws, Made of chrome-molyb-
denum, the screwdriver has remarkable

strength. One size of the tool is designed
ezspeciallvy for working slotted-head baolts
Er:ur'n automobile steering-gear boxes,

This Screwdriver Reaches Into Cnrmn'u ﬂ'm- End Is

Eauh:

Cﬂﬂm

Turned at 45-Degree Angle o I-'hln

M
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Newest---
_Air Menace

CORES of big airplanes roar majesti-

cally over enemy territory without fir-
ing a shot or dropping a bomb; they
swoop suddenly to earth, then zoom into
the air again, leaving on the ground the
queer shaped cockpits they had been car-
rying. The grounded cockpits, veritahle
small fortresses, move forward, seventy
five, then eightv-five milez an hour, Sl
ting death :nul destruction from machine
guns, One hundred Aying tanks, manncid
by just 200 men, would rout an army of
several thousand,

Such is the purpose of the Hyving tank.
Behind closely guoarded doors Lalter
Christie, inventor of many engines of war
adopted by the United States povernmoent,
has already assembled this squat  andd
shiny engine of destruction and subjected
it to tests so satisfactorily completed that

a foreign power has offered an enormous

[

Front View af the FI. ing Tank Which Will Be Carried

st for the plans, and U, 5 army oficers neith & Fonepl Bombilg Plna
€/ u/wlcl_ ;(a Lo‘"£u,|5J j/‘.d..cz A d

il G
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Above, Assembling the -

Tank with Wings:

Bekow, Installing the
Engine

are cagerly waiting to make final tests.
Small, compact, grim and ugly, the
Christie tank weighs 11,000 pounds. It is
s0 designed that it may be the fuselage of
a plane whose wings are released when
the tank touches the ground and goces into
action, or carried by large planes and re-
leased instead of bombs, The machine has
springs that allow each pair of the six
wheels to rise over a bump in the ground
inmdependently ot the body of the tank,
which may continue to travel on the other
wheels, covered by their endless track.
Slots cut in the undersides above the axles
make possible this high degree of give of
cach pair of wheels,
7 al-horsepower engine furnishes the
tive power of the tank, and the inven-
or has mstalled it as a doal-purpose mo-
tor, It may either be used to drive the
tank forward or turn the propeller for
ﬂ_!.'.rnf.';, Mr, Christie has so designed this
phase that, when a flying tank takes off,

o

oo

9
vt

its driving wheels gather
g0 much momentum with-
in the first eighty to ninety
yvards that when the power
is transferred to the pro-
peller, the tank will go in-
to the air within a hundred
yards.

“The take-off problem
was the one of greatest
difficulty to overcome in

j
=

making an ethcient Aying tank,” he said.
“Yet the light weight of the tank has
been instrumental in solving it, S0 much
o that T have incorporated a monoplane
instead of a biplane design. What is more,
the pilot of a flying tank does not need
the level ground requoired by a bomhing
plane to take off. He can take off through
mud, through bumpy ground and ground
which would prevent the average planc
from rising.” .

In landing the tank, the pilot will be
cquipped with special air and land-speed
indicators. Coming down in a glide, he
notes his air speed, transfers the power of
his motor to his tank wheels, and when he
notes their speed on his indicator, he
lands the tank and either gshoots forward
to charge the enemy, dropping his wings
by pushing a single lever, or slows it and
stops within a remarkably short space by
using the treads as a brake,

In cases where the tank 15 carned under
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hig hombing planes, doal speed indicators
are connected up in the ying tank proper
and in the pilot's cockpil so that the tank ™
operator knows just how fast to speed up
his motor when the hombher deposits him
oit the ground.

Independent of the thiee sets of pnen-
matic-tired wheels over which runs the
tread, Mr., Christie has mounted two small
sets of wheels, one fore and one aft, so
that the tank may negotiate shell holes
and trenches with the same facility as its
big, cumibersome brother.

e

GREAT UNKNOWN MAYAN CITY
FOUND IN YUC&TAH&?Q F

Euins of a great unknown Mayan city
have been found in southern Yuacatan,
Maore monuments are found in these ruins
than in anv.city of the Mavas cver ex-
plored by white men. The ruins were dis-
covered by an American botanist, C. L.
Lur]q]u]]. .'|_|1r1 LISl 1'1{.'1111:il1l::'|t ]':I.' .[:'l'. ﬂ:-.’]-
vanus Morley of the C: i ct]
The city, called by the discoverer. Calak-
mul, meaning “the two adjacent hills" oh-
viously waz once a great religious center.
Manv recorded dates, sculptured on stone
markers, or stelm, are expected to give
new clues to the garly history of the Maya

OLD TIRES RETREADED ON CAE _
WITH HAND TﬂDLﬁ_%«f}
T smnoth

Antomobile tires that are wor
with a hand-operated
heating tool now
on the marlket,
Drdinarily, used
tires have enough
rublber over the
fabrie to allow for
the cutting of new
treads. The tool,
with a beating ele-
ment like a solder-
ing iromn, has re-
movahle points or
rotres of differemnt
depths, When the
iron 15 hat, the
1 along the tread, tracing any
desigi, There i3 no danger of burning or

— I
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Apparatizs for Sealing Pores in Eggs; Freshness 1s
Retained aver Long Periods by This Means

EGGS STAY FRESH IN VACUUM
AFTER SEALING PORES

Discovery of a method to seal the pores
of eges so they will retain maost of their
qualitics of freshness has been made after
prolonged study by the department of ag-
riculture. Fresh eggs that have heen dippe
in oil and subjected to carbon-dioxide gas.
in a vacuum chamber from which othe
rases have heen dispelled, will retan prac-
tically all their original maisture and car-
bop=dioxide content, It is the partial loszs
of these two elements that causes deteri-
pration in cold storage, it was found.

ELECTRIC “"EYE" TURNS ON FANS
IN HOLLAND TUNNEL

Zlectric “eves,” or '|_||'||'|n1|:u|_'1|."-|‘1l'il." cells,
which count the vehieles passing through
the Holland tunnel in New York have
been = anoiier task, that of turning
on the ventilating fans. They have been
connected to mechanical and electrical ap-
paratus which control smoke conditions,
and whenever the haze hecomes too thick,
the ventilators are started automatically

instepd of 1|-.-'E1;_: En-ul:inw_-tll +
% |dollmpr - Cate] Plotin

=
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Sectien of Teavel and Tranapert Building Whoae Flowin
Lend Themselves Readily o Mluminating

By H. W. MAGEE

[T 15 night. A tower of sparkling jewels

points to an indigo sky in which float
green and erimson clouds that suddenly
become pink and vellow. Trees and shrub-

One of the Werld's
Fair Buildings Whose
Tower Will Blaze with

Lighis

wd

bery emit a luminous
rlow, while a bed of pur-
ple tulips changes to red
and then to orange, Gey-
sers in raimbow hues
spout from a lagoon
whose rippling waters
dance with iridescent
lirhis,

Down the horseshoe fa-
cade of a glittering palace
cascades a miniature
Niagara with foam and
spray tinted in delicate
pastel shades, The walls
of near-by buildings
shimmer like the reflec-
tion of the sun's rays on
water or change gradual-
Iv¥ as one color merges
into another. Overhead
the powerful beams of
giant searchlighis criss-
cross to pick out air-
planez that stand for a

; moment in bold relicf

Lines and Angles . nd then are lost in the
night,

- . Thiz is not a child’s

i dream of fairyland, but

the zeene which will unfold itself before
night visitors to Chicago's Century of
Progress fext summer. It represents the
wizardry of the illuminating engineer who
will build with beams of colored, moving
lights a gorgeous city of flaming rainbows
whose ever-changing hues are caleulated
to astonish and awe the beholder.,

To transform this Waorld's Fair by night




LIGH

into g panorama of color, lighting
engineers plan to utilize 10,500,000
candlepower. Translated into
terms of electrical energy, this
represents 13,500 horsepower or
10000 kilowatt=, In the course of
one evening, the lighting effect=
for the fair will consume cnough

Modernistlc Lines of > :. _ji -‘5 ;
: £

Main Facade of Ad-

minigtration Building -y 3 L
3 -
rlE‘f‘T:';l:"h'r;' 13 :=|,:||_a-'||]_'.' J.-'. i
the normal needs of = I”r_“_
a city of 40,000 per- R
" i.ll _d_.
SO, e $
Edwin D, Tillzson,

i_I]utL:iniui;n;; EREINCCr - Al
for the Fair, points -

out that the Chiearo

Intericr VWiew of Exhibition Hall
Where Aluminum Has Been Uaed
Liberally for QOroamentation

exposzition will be unigue in that it
has heen built from the ground uap
with the illumination idea always
paramount. No bumlding 2 being
1-'l.'l"|'|-‘;-!'|'|.lf!'fl']. and not even a tree or
picce of statuary is being placed,
until lighting experts have planned
just how to illuminate it effectively,
No item, ot even a it of shrub-
herv, is too small to lend itself to
the lighting plan.

As a result, remarkable color ef-
frets are to be produced,  Flood-
lighting, as commonly conceived,
will be conspmcuous hy its absence,
TInstead, virtually all exterior illu-
minmation will be in color, theze be-
ing chosen to emhbellish the rich
cshades of paint that enhance these
moderniztic structures by day, One
novelty will be shimmering effects
on walls like those produced by the
reflection of the sun's ravs from
water, These action patterns are

9
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earthward they will be il-
lnminated by searchlights
iy a manner hike that used
at Niagara falls where
clouds of water vapor are
timted,

A high light of the Fair
will be the tower of the
Hall of Science which will
be ablaze with eleciric
jewels, These jewels,
| studded solidly abont the
top, are only small and
incxpensive projectors,
each throwing a high-
candlepower beam cma-
| mating from a compari-
tively weak source of
light. Ata distance of 300
vards or more, these jew-
| els merge into a blaze of
| light and color, easily vis-

ible for many miles.

; Another brilliant effect
| i3 to be obtained In a
‘ manner cqually simple.
|
|
|

Large areas of bright,
corrugated metal cover
the walls, and these are
to be illuminated by con-
cealed sources, Towers,
thus lighted, seem to he
composed of hundreds of

An Unoseal View of the Travel and Treans
Up from the Base; Mote the

to be produced by a light projector that
plays on water as it is agitated to provide
the fantastic moving colors on the walls.

Seintillators likewise are to be emploved.
These are nothing more than squares of
polished . metal trembling on delicate sup-
ports to flash dancing patterns over large
arcas of frosted glass. This 15 one of the
few effects that can be utilized by day
when the sun’s rays will be allowed to
penetrate the glass at many points, the
rays being reflected back by the metal
squares like the heliograph used by the
army for signal purposes,

The eky above will likewise lend itself
to decoration, Because fogs are usually
ahsent in Chicagn in summer, illuminating
engimeers will create their own vapor by
releasing chemicals from airplanes at an
altitude of 1O feet. As the clowds settle

re Euﬂdmg. Looking Straight
meiry of L

Bright, horizontal color
lines, one hue alternating
with another,

A high light of the night display will he
a flaming ladder arc, using a potential of
33,000 volts, which will form the axis of
the circular court of the electrical build-
ing. The base is a huge outdoor trans-
former. Kising from it will be two elec-
trodes, thirty feet high. A flaming arc
starts from the hottom of these electrodes
and travels upward., As the intense lame
dissipates at the top, another antomatical-
lv forms at the bottom, so there is a suc-
cession of these fiery bridges or rungs
from which the spectacle takes itz name.
As these arcs with their circular halos
move dpward, dry chemical salts are in-
jected by compressed air to impart beau-
tiful changing colors to the arc stream.

As a background for this display, there
will be a spectacular series of cascades
fowing down the semicircular facade of

imes
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Proposed Design for 2 Tower of Water as High as a Skyscra
faces of Olass and Comcrete. Rich in Color, and

the preat court, Seven of these cascades
drop from one ledge to another, giving the
appearance of a miniature Niagara, and
as the water falls, it 15 to be illuminated m
rainbow colors by concealed lights.
Trees and shrubbery will be illuminated
in autuminal colors by means of lamps
concealed in Aowerpots and lashed to the
hases or among the branches, Inzerted in
the pots will e tratling vines to create a
more natural appearance. Flowerheds
Iikewise will be treated with serpentine
patterns in light, close to the ground.
Fluorescence will be uzed to strike a mys-
tic note. Many objects, such as flowers,
folage and statuary, are to e treated with
Auorescent materials and under the so-
called mwvisible light will appear m star-
tling eontrast to their surroundings,
Daytime visitors will ohserve what ap-
pear to be Aoating islands in the lagoons,
covered with water reeds and foliage.
These are decoys and will conceal power-
ful electric pumps, jets and lighting pro-

g A

g

—

——— i

r; Waier Would Flow cver Decorative Sur-
guld Be Illumimated by MNight

jectors. At night, these innocent-appear-
ing islands will form the Dbasis of tre-
mendous geysers, beautifully tinted with
changing colors, to produce fixed and
twisting patterns and form Dbuottresses,
arches, columns and spirals. By altering
the locations of these izlands, the over-all
aspect of the display can be changed over-
night. Flouorescent fountains, which emit
a mysterious glow to the water under in-
visible light, will also form a part of the
water display.

ITmtervior illumination of buildings will
e almost as unusual as the exterior ef-
feets, These modernistic siructures are vir-
tuallv without windows and will be hphted
both day and night by electricity, Like
the buildings themselves, the lighting fix-
tures are temporary, and display boothe
will be illuminated with units that clip to
the cetling in oa tew zeconds and can be
removed as gquickly.,

The great halls, rotundas and zalleries
will e embellished with large luminois
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ner associated with such
a display. The tubes will
be concealed behind grills
and metallic planes, to
give the rich glow of this
type of light without the
sharp, raw effects. In oth-
er cases, overlapping sil-
houettes or grills will be
nsed to heighten the illu-
sion of texture and depth,

For instance, the great
| hall of one building will
be lighted with metallic
jewels strung along the
underside of radiating
ceiling beams. Concealed
behind a ceiling panel, at
the hub of this design,
will be a series of slowly
rotating light projectors,
the beams from which
will strike the jewels in
expanding fashion, those
near the hub picking up
the light first, then those
farther removed, so that
there 15 a constantly ra-
diating action from the
center. At the entrance
to the hall will be a col-
ored-light pattern em-
blazoned on the floor, ap-
parently in colored tile,
but actually by light pro-
jection from the cetling
abave,

While the entire Fair
12 being planned with the
idea of offering a gor-
reous scene by night, the
daytime effectz for this

Tower of Hall of Science, Which Will Be Studded with Jeweled Lights at
Might; Carilloms Will Sound from the Top

panels of colored fabrie, glass and reflect-
ing metzl, As o result, there will he few
lighting fixtures, as the term 15 generally
understood, Some rooms will he illumi-
nated from sources entirely concealed.
The light will come from tiny openings in
walls and ceilings because it has heen
found possible to force a tremendous
amount of light through even a pinhale,
Meon lighting is to be liberally em-
ploved, but not in the rather garish man-

very reason will be un-
usual. To provide for il-
luminating effects, many
of the buildings have been painted in rich
colors and others have been decorated in
startling designs that lend an even more
madern touch to the modernistic archi-
tecture,

The use of suth a vast amount of elec-
tric encrgy, paints and other materials
exclusively for illumination purposes is a
costly procedure in itself, but actually it
has been found that decorative lighting
will be a real economy. The reason is that
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Above, Morth Approach
ic Hall of Science;
Fight, Loaking throagh
Windows of Hall of Sei-
ence, Showing the An-

gular and Symmetrical
Wall ERects, Which
Wil Be Lighied

lifding

Vigw of Administration
the W kite Central

Portion Stands Out in Suriking
Contrast to e Narth and South
Wings, Which Are Painted in

?.-::

Dark a Shade of Bluie as 1o
Appear Almost Black
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Architect’s Drawing of Proposed Music Group;

o

the Horseshoe-Shaped Awnditorium, Upper Left, Will Seat

4,000 and Have a Stage Accommodating an Urchestra of 100 and Chorus of G040

lights and rich eolors will replace to a
great extent the usual architectural orna-
mentation of buoildings such as are used
for exhibition purposes. This permits the
structures themsclves to be constructed
along verv plain and inexpensive lines.
The mast costly item in the illumination
acheme is the current consumed, becanse
all the effects are achieved with compara-
tively inexpensive materials since thev are
intended to be used for only zix months,

NERVES FORCE HAND TO MOVE
A0WMHEAD OF BRAIN'S ORDER

If you drop a hot dish, don’t feel too
hadly. Your fingers pt‘ﬂ-hﬂlﬂ_‘g’ loosened
their hold without an order from your
brain, due to the fast-acting nerve reflexes.
Science has found that the nerves fre-
qm,nih cause parts of the body to move
Iu.fnrr: the sensation of pain can reach the _

O}W

brain. By measurements with fast electri-
cal instruments, lhrufiﬁzﬂjaguiiﬂm‘
ni_ll.'l.n'ﬂrd medical schoaol, ha_s fm_md rl_'lat

a cat stepping on a thorn with its hind
foot will jerk that paw away three or four-
thousandths of a second before the nerve
carries the pain sensation to the brain. In
almost every case, the alnar or “crazy”™
hone responds before a person knows that
the nerve has been ot Picturves taken
electrically show that nerves tranamitting
a man's will to kecp his arm tense carry
the orders from the brain in jerks. About
twelve orders per second are transmitted,
usually with one nerve fAber carrying
the tensing impulse. Occasionally, other
nerves join in the signaling, apparently to
give the “other fellow™ a rest. Therr co-
operation keeps the arm steady, despite
intermittent signaling., It is only when a
patrol of fibers lose this co- ordination

that tremhling and palsylj:ult

maﬁ
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DIVING ‘POLLIWOG'
TO EX F‘LD RE

SEA FLGDR i
Shnpeu much liké a gi-
t:c polliwag, a diving
Apparatus, gajd to|be ca-
s
b
1

-—p'Lhi-: of resfsting ocean
|:ru-=url.'- at L--L.]lllllz- ok
A0 feer, has Deen ine-
vented by o Celomne en-
gineer for exploring the
sea floor in deep water,
The diver weighs two and

I nie-half tons, 12 seli-pro-
elled, and, upon =inking.
he inner pressure s au-
omatically adjusted to
he water pressure by
tadual evaporation of
iquid air. The pilot sits

Th'm an inner chamber spe

cially constructed to
withstand the enormioas

€. lo. ¥

pressure of the air evap- 5 Geoeal Yitore
oTat i h ] 5 Class of Em:“lh ﬂfﬁﬂl‘-‘rﬂ Is Taught Military Tactics by Inswructor Who Uses
E e Pd P e ELH' Toy Scoldiers, Tents, Motor Trucks and Bailway

and manipulates the craft
by a series of rudder controls. A hollow TOYS TEACH THE ART OF WAR

sphere, mounted on a rod and attached 1o TO FUTURE GENERALS
the top, acts as a buoy to keep the craft _
upright. Electricity, fed through a cable All the movements of an army in _t'hr.'
from the escort craft, provides power, ficld are demonstrated to British soldiers

by a model containing one thousand

pieces. The model shows soldiers, trains,
EEAL MOTOR RUNS TINY BOAT maotor trucks, barracks, tents and other

ON FLASHLIGHT BATTERIES military par.lﬂiwrnnlin The correct meth-

Diriven by an electric mmmmrlﬂ%ﬁﬁ{:r ol of moving supplies from the hase to
a tov hoat that runs on fAashlight battery the front line in time of war is among the
cells has been produced. The rudder m:n-rdl courses taught to British officers. _Capt.
he set so the hoat will return to the startos - iy Il. Masse, of the British arny, np{:u:

ing point. The motors and materials for “"““'"‘Fahm' g‘f E"”l‘-‘ -"’f-ﬁ:

‘3.’ “LGET“ CHEMICAL AGAIN FOUND{?D 2

i? A chemical compound prepared for the
first time seventy vears ago, and since then
“lost™ so completely that chemists had
concluded that it never exizted, has been
rediscovered by Proi. W. A, Noves, of the—ae
- University of Illinois. The e i is f:\_\::‘i
)"1 i nitry] “EHITFOE whichwas hrst prepared
i Al

by 3 G 1 L.!H.'Iuﬁi Afterward several =

Nete the Flashlight |_-. Th:n Provide Powd: for W _L T Ll

i e Py A L j atle -u_!.l. ts ricd Tllf.'“lt' hand at repro

M e ducing his work bat with very uncertain

builfing anfelectri®™Yoat also are avail- — suceess, Thé compound iz a pale vellow-

able as an aul 1o bes tL]1||:||.th1. fundamentals  1sh-brown gas, quite unstable chemically,
o LI:.n:lrmw at{lfr uumu t:icm which makes its isolation very diffiqult.

{ UMJ G i }L "L»ﬁ'ﬂ.w‘l:ﬂ. ol e,

§CD1 : “
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Mound Builders’ Relics Yield Modern Art

Matifs from Indian Mounds Are
Slown in the Hands of R. H.
Croodwin; ODther Deslgns Thas
May Be Adapted i Modern Art
Are Grouped around Mr. Good-
win, Wha Haa Arraoged Them
for Use with Yarlows Materials

Maotifz= of the ancicnt mound-
building people of America are
helping modern designers hy supplying
beantiful patterns that once were used in
tribal ceremonials, Dust heaps of mounds
in Ohio have yielded ohjects in stone, cop-
per, bone and mica, all carved into pleas-

ing artistic. forms. The
mound-huilding ITndians
are regarded by authori-
tics as the most artistic
of the stone age peoples,
One piece of fabric shows the use
of decorative designs, while cop-
per and mica objects reflect the artists’
study of native animals, R. H. Goodwin,
of the Archwological-and—Histortral Mu-
seum at Ohio State Ulniverstty—has com-

hined [h‘s motifs for new {iftﬁjﬂtive T EGEN

NIGHT SKY IS RED, NOT BLACK,
q{? TO CAMEERA LENS

If the human eye were sensitive enough,
the sky would appear red or orange art
night, instead of black, Photographs tak-
en with a spectroscope reveal that the
night sky has a visible spectrum or series
of colors. It does not come from the light

,U{,,w 0° ol Ld)

5|3 [»2

of stars, but appears to be an emission of
light from some other source. The radia-
tion 15 the zame thing as sunlight, al-
though vastly less in quantity. The first
night-sky picture showed an auroral spec-
trum line, green-vellow in color, The same
line is emitted in the light of the Milky
Way, The next photograph showed an
orange line, and another red light.

3
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‘gﬁg C;EM
FROM YOUR LAWN n Er_,e I1I

4 Dandelions and other weeds hr*L'r'n he
1:]4:'1rul from vourlawn by a chemical “gun”™
?!L‘ﬂﬁntrj for killing individual plants. By
ﬁalmﬂ-ling' each weed with one of two

gu;,gulcd spravs, the grass is not dam-

Aar

aed, One spray has ten parts creosote

nd ninety parts kerosene, while the other
i tem parts furfural and ninety parts kero-
'-\.LI'.II." with a small amount of road ol to
imx t]1L principal components, A tin tule
containing the spray is equipped with a
plhunger. A valve on the lower end of the
tube is forced open when the plunger is
pressed down, spraying the dandelion with
a small gquantity of chemcal, This freat-
ment may he applied spring, summer or
fall. For filling in hare spots left by the
removal, blue prass will gprow rapudly 3
ammonium suliate is applied at the rate
of two to three pounds per square rod,
T TR
SHOCK-ABSOREER PLANE TAERIN

TO SAVE PILOT IN CEASH

Powerful shock absorbers built into the
fuselage of an airplane recently tested in
France zaved the pilot from death and in-
jury. The sghip was pushed over a cliff
sintv feet high, crashing onto the rocks
and rolling over several times, but the in-
ventor emerged unhurt from the shock-
absorbing cabin, The fuselage remained
intact, while other parts of the plane were
smashed. In previous tests, crates of crgs

were utdamaged when taken fram wrecked
his test,

madels, To make the inventor

Zhock-Absorber Plane after the E'i
JSFusclage Remained I|:|t=.-|:t
i

Wi I'r:nrn;:'&n! to elude the French police,
who reffised to permit the demonstration
on the fFround that it was swicidal,

;-HE}- } .AEM
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EFQ% RE WEEDS Lﬂr_’iiing Like a
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Visltor from Same
Other Plangt, the
Weares ol This
Zuit Is Protecied

apainat Gas

il |

Y.

REOBOT-LIEE COSTUME GUARDS
FUME FIGHTERS

FProtection {rom poison gases 18 provid-
ed by a suit that covers the fume fghter
trom head to foot, A mask with air-puri-
frving equipment covers the head, while an
overall-like suit and boots of fume-resist-
ing material guard the hnd}rﬂegﬁ and arms

from gas burnk. w
ELECTRIC C—HAREE.E FROM CARS
SHOCK TOLL MEN L, ‘Jf

Static electricity built up in the metal
hodies of automobiles and in passengers
has been transferred to toll collectors on
the high steel brdge over Syvdney har-
hor-in Australia, resulting in unpleasant
shocks,  Engineers explained the phe-
nomepoen as caused by the clean atmos-

phere of the bridge which did not permit
Lq{qﬂ‘th: electricity to escape, as it usually

does, on particles of dust. When the tall
takers touched the cars, the charge passed
through their hodies and into the steel
bridge. Kubber gloves and rubher-soled
shoes now protect t]u. Lridge tenders,

|,_'_.-ll'_i'|.,.-]|| - 1:‘” i h“'“"""’
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‘VT'DCITJGG drums, the tam-
bor-Rada, throb in pul-
sating echoes from the tow-
ering hills and high above the
leafy jungle, on the bleak
ranges so sinister in the twi-
light, little pin points of fire

« hegin to appear. They are sig-
nal fires in Haiti, land of voodooism,

From the grim fortress of Christophe to
the modern city of Port an Prince there
is black magic in the air,

Close your eyes, stick a pin in a map of
the world, and where the point of that pin
descends, vou will find superstition and
the belief in black magic. Whether it be
among the Dvak pyvgmies of Borneo, the
“hex"” (witch) cult of Pennsylvania, the
bush negroes of the Guianas or the people
of Broadway and of Park avenue in New
York City, vou will ind the beliet i good
and bad luck deeply ingrained.

“We cling to magic,” says Dr. Clark

13

By EMILE C. SCHNURMACHER

Left, Toy Mascot of Woman

Flyer Ler,

aed Deum; Below, Hianduo

God, Said 1o Have Lost Head
L through Evil Eve

Wissler, anthropologist of
the American Museum of
MNatural Hizstory, “like some
child clinging to its faith in
fairies.

“The difference between
civilized people and savages
rests largely in the relative
richness or poverty of their
ideas., Whereas the savage
has many commaon-scnse

ideas, his inability to explain most natural
phenomena leaves him no other method

Voadoo Dall *
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hut magic. )
Civilized people
also use magw 11 they
fail to vnderstand the cause
and agencies involved  Just
how far does the “black art” povern
your own actiong? Do voi think that a
person will be crozs if he “gets up on the
wrong side of the bed”? Will you have
bad hick if vou open an umbrella in a
house, see a black eat cross vour path,
walk ander a ladder or do something im-
portant on Fridav the thirteenth?

Will wou have good luck if vow see a
hay wagon drawn by a white horse, fiind a
horseshoe or a four-leaf clover? Do von
believe that fish 15 a Drain food, or that
rainy weather is the canse of rhewmatiam?

These are hut p few of the handreds of
evervday  superstifions, syvmbols of the
black art, which are instilled in all of us
from babvhood and which we carry right
throngh life. Two wears ago at Miami,
when Gar Wood was about to race his
motarboat at death-defying speed in an

Tmgpr

Bsby Shae en Framt of
Car DePaolo Drove in In-
dignapalis; He Placed It
There to Ward OF Ac-
cidents after Several

S P, Wrecks

"-\._I
|
Es '\-\_\.. x -‘

attempt to —suggEEm
bhreak the hun- {
dred-mileanhour
mark, I saw him finger the |
two little teddy bears he carries  Siga;

around his neck, tied to a piece oi
string.  “I alwayvs wear them when T drive
a epeedboat,” he told the writer. “They
bring me good luck!™”

Captain Frank Hawks, the famouws avi-
ator, 15 another example of the modern
man who is dominated to some extent by
the black art.  Many flyvers shook their
heads and prophesied dire happenings
when Captain Hawks christened his fast
monoplane “Texaco 13" And vet Captain

1%
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those that have already happened.

The more sinister aspects of
black magic—witcheraft—four-
ishes 1o civilized countries today
along with the most inoffensive
superstitions and-beliefs. In Scot-
land, the last witcheraft execution
took place in 1722 and the witch-
craft statute was repealed in 1735,
vet belief in witches continues to
thiz day. In Wales, in many Eu-
ropean conntries and in America
itself witcheraft is still believed in
and, what is more, is still prac-
ticed. Only last year a hex mur-
der in northern Pennsylvania cre-
ated newspaper headlines in the
press throughout the country and

resulted in an expose of the prac-

Hawks i3 not so boldly deiving
the black art as it seemed at fArst.
For while he openly challenged
the evil influence of number thir-
teen, he compromised by carrving
on his instrument board a lucky
“Felix Cat."

Maodern science is the active foe
of the black art and i3 todayv mak-
ing great strides in its hattle with
superstition.  Yet both are after
the same objective. Science i3 a
persistent and painstaking effort
to find out the facts of nature and
man, and to formulate rules governing
natural and social phenomena. Black art,
or magic, or superstition—call it what you
will—is the effort to gain control of man’s
environment, natural, social, spiritual, to
prophesy coming cvents and to explain

Above, Gar Wood, Spesdbont Dieiver, and Hi Good-Luck Bears;
Below, Fort of Christophe, Scene of Many Yoodoo Ceremonies

tices of hex doctors.

.':-',_- - w ; _'

“The school has done very little to erad-
icate magical beliefs from the minds of the
common people,” Dr, A, O, Bowden, pres-
ident of the New Mexico State Teachers
College, recently told the American Asso-
ciation for the Advancement of Science.
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Doctor Bowden found
no relation between the
amount of schooling a
person has had and the
extent of his belief in
magic and superstition,
although there was a re-
lationship between the
decrease in magical be-
liefs amd the amount of
reading done after leav-
ing school, Eighty-zix
persons out of every hon-
dred believe that beanti-
ful pictures, fine music
and fine home surround-
ings will make pecople
moral and virtuows, Six-
tv-five per cent helieve
fish to be a better brain
food than bacon. And
ninety-two per cent he-
lieve that the great ma-
jority of American peo-
ple, by reason of an in-
nate ability to tell right
from wrong, will natural-
ly take the right side of
any hig public question in
the state or nation when allowed to vote
on it. Belief in the black art in the United
States is about equally divided between
the sexes, Doctor Bowiden has found.

MNot all black art is ancient. Some is
medern and bound uwp with the occupa-
tion in which vou are engaged.

Let us take the theater, for example.
Acting is a profession that attracts intel-
ligent men and women. Yet, once they
step into the theater, they hecome super-
stitious,

They must never speak the last line of
the play during rehearsal, whistle in the
dressing room or rehearse a new play if

Capt. Frank Hawks, Whe Has So Many ]
Carrylag Number Thirteen, and His YFelix Cat’™ on Instrumant Board

i e & t:'
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Records Tor Speed in His Ship

the curtain 15 down, Any of these things
is sufficient to “jinx” a play. A “camel-
back* Trunk-backstage, or one hound with
rope, 15 unlucky, To “open on Friday
means close on Saturdav,”  Peacock feath-
ers, relipious music in a play, Arab cos-
tumes and flowers all are unlucky.

If the *“pilot™ lLight, which is used to
light the stage, should sputter, the omen
is bad., If it is extinguished, the actors
start packing up. Some of these supers
stitions are handed down from previous
penerations of actors,

How much do similar unfounded be-
liefs affect yvou?
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STEAM AUTO LIKE LOCOMOTIVE
HAS EIGHTY-MILE SPEED

Built over the chassis and engine of an
old steam automobile, a locomotive with
rubber tires has been completed by a fif-

—Tren-weateold boy. Top speed of eighty

miles an hour is possible with the “iron
horse™ of the open road.

APARTMENT HOUSES FOR BEES
ifJ___A.RE THREE STORIES TALL

Up-to-date bees live in  three-story
apartment houses instead of ordinary box

hives, The department of agriculture has
—

Bechive Containing Three Separate Compariments Surs
mGiint

¥ a Removable [ Admittipg Air
M Jmﬂ-‘—*
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Thizs Lacomotlve Takes to tha

Open Boad on Bubber Tires: En-

pine of Old Steam Antomobile

Supplies Power; MNoze the Come
plotenes of Derail

developed a beehive consisting of a mov-

"able base where the inmates enter, sur-

mounted by three removable wooden com-
partments, The bottom one, the largest
of all, contains large square frames where
the bees deposit honey that on the market
15 listed as fancy, Between the bottom
and second compartments is a steel sereen
to exclude the queen from the other quar-
ters, because it has been found that sepa-
rating the brood results in better honev.
The second frame 15 similar in construc-
tion to the first, but the top one contains
honeveomb boxes which, when filled, may
be wrapped immediately for market.

DUST ELIMINATOR SAVES LIVES
ﬁ}% 4} OF ROCK DRILLERS

Lives of rock drillers will be lenpthened
Iy a dust eliminator designed to prevent,
or greatly reduce, the ravages of silicosia,
a disease caused by particles of silica find-
ing their way into the lungs. Drill oper-
ators have a life span of ten to ffteen
vears after starting work in the dust-filled
atmosphere of their trade. The eliminator
consists of a sort of tin hat, with a hole in
the top for the drill, to At against the

_Le&
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ground. Dust is drawn -1

by suction from beneath H" |
the hat into a separator,
The device has been fouand
practical in open excava-
tions and in mines, where
it is substituted for wet
deilling, Its inventors un-
wittingly have put them-
selves mto the paint baz-
iness, for each eliminator
collects a cubic foot of
silica dust in eight hours
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of drilling. Silica iz val-
pable m giving a hard
finish to certain paimts,
By 0
BULLET AND LIGHT
RAY TO END STOP
WATCH EREORS

Errors in timing races
with stop watches arc
climinated by an auto-
matic timer that registers
toe one-thousandth of a
second. In a test, the
stop watch recorded one
ronner at ten sccomnds,
while the electric timer
showed one-tenth second
more, In the electric-
timing svstem, a copper
wire stretched across the
muzzle of the starting
pistol is broken when the
cartridge is fired. This
breaks an electric circuit and starts a
high-speed clock or chronograph. At the
finishing tape a light beam shines across
the teack and falls upon a photo-electric
cell, Blocking of the beam by the runner
ag he croszes the Anigh line causes a gig-
nal to he sent to the chronograph. Hence,
there are two printed marks, one indicat-
in the start and the other the inish, Al-
maost negligible corrections must be made
for the lag of the clectric current in print-
e the time when the pastol 5 fired and
the crossing of the finishing line. In us-
etop watch, the human element
CaN=es Crrars, so that a momentary hezs-
tancy m snapping it will cost 3 runner a
recotil, Th-r: new method was developed
by Drs, N,

]'Iarizl ko of U:l:mi.rmw of California,
) Tuﬂ-:b’
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Flyers Practice for Air B-:ll:ti'rs by
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?\ﬂnunp at 1Iw- ‘Efemy’ with Camera
Pletures Shew Where the “Buollet™ Hit

CAMEEA LIKE A MACHINE GUN
TRAINS AIR MARKSMEN

For battle practice among the army’s
air pursuit squadrons, a gun has heen de-
veloped that “shoots” pictures instead of
bullets. In appearance almost exactly like
a machine gun, and sighted in the same
fashion, the camera 15 mounted in the ab-
server's or gunner's cockpit during air
maneuvers. Every time the trigger of the
pun is pulled, a picture 15 taken, and at
the end of the battle, the number of pic-
tures of an opposing plane that appear on
the film indicates the number of hits made
by the punner. Thus unerring marksman-
ship can be developed with the game tvpe
of equipment as used in 1.'. ar, withuut any
-.'];mgt.r ol tatalities,
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Eh:llnll 8 Latest Fire-Prevention Et:tlnn
Forests Are Extingulihe] with T||¢||: Brooms

FIRES FOUGHT WITH ERDI‘JHE
IN NATIONAL FORESTS

Stacks of fire brooms are hemg distrib-
uted in the national forests in England in
ane 3in the co- operation of the

lic in extinguishing camp blazes and
preventing forest fires, The brooms con-
sist of long poles to the ends of which are
attached broomlike tufts suitable for beat-
ing out a hlaze,

]} IS FILLED WITH GASES
TRAFPPED IN CELL3

’h"ucrd even of the most solid kind,
nut really solid at all, because from tw Entw.
to forty per cent of its total bulk consists
of gases, trapped in the minute tubes and
cell cavities of which all wood 15 com-
posed. This appears from the researches
nt' D, DL T. MaeDougal, ﬂ_jhg,Lﬂ.:n-eg:c
rt*-.tltutmn W Em has pxtracted from wari-
tl'E-E tritnks gases l:'untum:lng
]1:; SAMe f_'nn'itltucnt parts as air, but in
vageu making up

uJuL\..wbm%
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lacking in trees and never accounts for as
muchsgf the atmosphere of a tree trunk.
Carbon dioxide, on the other hand, is far
maore abundant in trees than in the normal
atmosphere, often running as high as
twentyv-six per cent. Nitrogen. in tree-
trunk gases varies from seventy-sevefl to
eighty-three per cent. The gases in trees
are in contact with the wet walls of ves-
sels conveying water up to the leaves and
pass into solution in this sap, and so are
presumably used over again in the life
processes of the tree which would aceount
tor the low oxygen content. It is prob-
able also that the carbon dioxide, by-
product of vital processes, is reabsorbed,
carried to the leavez where food making
15 m process, and there used over again.

REAR SAFETY MIRROR FOR CAR

% TO SAVE MANY LIVES
-/

Designed to reduce the 2000 or more
annual deaths resulting from inability of
drivers to see directly back of the car
when leaving garages or parking, a mir-
ror has been produced to fit over the rear
window of the automobile, in sizes for
any model or make, The mirror is of met-
al, easily cleaned, and includes a roller to
which the rear window curtain is attached.,
Itz angle makes it possible for the driver
or passengers to see even the bumper and
evervthing for eight feet back of o, at
which angle the wswal rear-view mirror
picks up the reflection. It obviates the
possibility of children riding on the rear
bumper unobserved, allows greater preci-
gion in backing, and makes it impossible
for anvone to approach the car from the
rear without being seen.

Helping the Motorist to See behind His Car, This Mir-
ror Fur,ln.l OVET Winkdow

3 3&‘&
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Strange Radio Sign Talk Directs Bruaja*cas 3

UNCEMENT

While sign lan-
Fuape 12 as old as
inan, almozt the few-
est of industries, ra-
dio broadcasting,
cannot function with-
nut it, Gesticulations mean to Ycut the pro
of announcers and > eram,” when it runs
directors in the stu. Sotme of the Swens Uoed to Com ;75‘;‘1';“"'“""’“ i gvertime. Qutspread
dio may be bewilder- fingers of an upheld
mg to the watcher, but the programs hand drawn inward tell the musicians to
would be a hodge-podge if it were not for  move closer to the “mike,” while, if the
them. For instance, a finger pressed to leader sces the director moving his hand
the side of the nose means “the program  in a circle, he knows the muosic is lagging
15 running according to time schedule,” and must speed up. Hands lowered with

zation is indicated by
crossing the hneers
of one hand agzinst
those of the other.
Twe finFers in a
shearing motion

-‘-._;_"u hand extended with thumb and first palms down mean to play more softly.

mgrer at right angles signals the local sta- Hands raised repeatedly mean to play
tion announcement. Network syonchroni-  londer,

T -
CLOUDS ACT AS BURNING GLASS rect sunlipht reaches the earth. In addi-
IN FOCUSING SUN'S RAYS tion, there are clouds so formed and so

spaccd that they reflect some of the sun’s

More ultraviolet radiation may be re- ravs that ordinarily would have gone off,
ceived on the carth on partly cloudy days  in some other direction than to the spot
than when the atmoesphere iz clear, That where the divect radiation is 'En“i.ﬂg. This
15 caused, according to Dr. B RN eidlein, makes it possible to have stronger sun-
of the Mellon Institute of Industrial Re- —aiZhit than would have been the case if thg
search, by the clouds acting as a huge day had been clear. That, too, is the in-
wrning  glass, concentrating the sun's  stitute's explanation for grandmother's
avs. fOn clear davs, most of the radia- warning to beware of sunburn on half-
tion from the sun s received direct. On clowdy davs in early summer, such burns Is

a clofady day, when the sun iz partly ob-  usually being more severe than on clear
scurgd, most of its light has been absorbed  summer davs,  Excess of ultraviolet raws
by the ¢londs and that which reaches the  was ebgerved during several more or less
earth has done so after many reflections.  overcast days in June, 1931, at the weath-

Whep_the day is partly :afnudy, a;ur.ﬂt di- er-buresu station at Pitt urgllk‘( KB
i
Mmmﬁ (7%, werl

A aseadads




By BOB BECKER

VIVE any he man an open fire in the
woods, a supply of hemlock bark,
hard maple, cedar, oak, ar similar fuel,
amd he can turn owut 3 meal that is A1 for
the most exacting palate,

The old davs of associating the science
of cooking solely with the housewife is
gone, The program of outdoor life fol-
lowed by hundreds of thousands of men
demands food, good food and plenty of it,
50 there has grown up a school of “out-
door cookery™ that can “peint with pride”
to browned hot bannock in a reflector
oven, amd other delectable dishes such as
noo woman ﬂt‘l-l'l a gas stove could ever
prndu:c

The mian who can cook in the gutdoors
is a prize, His friends hoast about his
skill over an open fire and he is eagerly
welcomed on a trip inta the bush. A puide
who possesses that art is considered a jew-
el among northern pines and hemlocks.
His proficiency with a paddle and fishing
rodl fade alongside of the '|'.Ir"li=.l!'i of his
smoking=-hot blueberry pies, ::rl.s.]:n biscuit
aml filet of pike.

E‘-E_

T
. Rt ETSI PR :

Camp Crane and Service Table Made Fram Poles and
Cedar Bark; Mate Cup Hanger Made fram BHranch

Cooking over open fires is not only quite
a knack buot also one well worth learning
by every man who expects to spend some
of his time in the open. Soggy, poorly
cooked food can wreck more pleasure trips
than weather or bad fishing luck, There

are several fundamentals about foodstufis

which the beginner ought to know. First
don't carry flour, sugar and similar foods
contained in paper sacks, If this is done,
vou'll find the sugar in the four sack and
the flour in the bottom of the pack sack
when yon reach camp,

Rule number one is to wse waterproof
food bags. These are ideal for beans, rice,

ALLEASRTITERY &
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flour, dried fruits, ete.
Take a pen and mark
each one so vou can tell
instantly what is in it
Secondly, avoid carry-
ing foods in glass jars,
If items like maple sirup
are not in tin contain-
ers get the camper's old
standby, the friction-top
tin or can, for sale by
any outfitting store.
These are compact
round tins with leak-
proof tops. Use them
for butter and matches.

L T e e

In camp, you can submerge the butter tin

in water to keep it eool. Third, carry your

foods in a pack sack instead of old boxes,

which are cambersome amd tiresome if

you have to carry the load very far,
Inasmuch as knowledge of how to cook

a good meal is partly dependent on having

the proper foods to cook, here i3 a sug-

gestion on a balanced food list. Tt's a

tested list which played a big part in a wil-

derness cruize by canoe through a Cana-

dian lake country, This list of supplies is

practically a standard one for a canoeing

or camping party of two for ten days,

ESSENTEALS

Eota 10 powrnls of bacon

4 5|n1|1|-c|l-| | BT

2 pne-pound cans Uresco

5 b 6 poiisls sugor

4 |.-.||.|:155. pancake flour

H-6% 2

Collapaible Cosmp-Stove and Balke-Owven Combination;
Lafe, a Folding Aluminum Owven

2 poumls rice

paands mavy heans

pounl salt pork

te 5 poinda coffer, i meetal cans

bnaves of bread, ar extra flogr o make bonoock or
biscuil o Canigy =

can powdesed milk cr 82 cans of milk

peck potatoes

pomncls 2aly

il pepper

tir 5 puundls deted frisits

large box matches

poumis onkns

cake sapolin ar Duaich cleanser

varcds toweling

to Bockibdles

to 15 pourd Taking powder

tia 3 poigide af hatter, packed in friction-top cans

bar of ivary soap, for cook ocutfs

The Jollowing list, while not absolutely
essential, i1s a desirable one. Take your
choice according (o taste,

CELEE Y

-

e B i B s s o B e

Deliyedrated vegeinbles in metal cans

1 qpuart of maple girep for the ncakes

1 package rye crispe

i pound of tea

6 o 12 cakes of sweot choeoiage

hpemeal or other breakiast fooml

1 pound raisms

¥ pounds mrllim-:n'l' for frving fish, or 4 poonds i yon
like haot jehnnycakes or cornmeal mush

ar
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and then, when this
SHApPINg, popping wood
is poing, he'll cover it
with hemlock bark, if

Twe Forked Sticks and a Pole Are All the Nepded E
Fire over Which an Eptire Meal Can

4 paamls ham
[’heese

1 dozen bemoms aml a can of lemon powder
&

owilerel =aps
Can of dried beef, ropst heel, dealeeatsd g, ete.
Curry poweler. 1 like ghis ll::m for seasoning.  Try it

To learn how to cook in camp over an
open fire 5 a matter of watching an old
hand at the game and following directions
in measuring out the ingredients of a rec-
ipe. However, the handling of the fire is
no small part of success, so anyone learn-
ing to wicld the skillets and the kettles
will do well to keep in mind a few basic
principles ahout woods and their heat-
riving qualities,

For one thing, vou may see the guide
cook cut a lot of dry cedar to start his fire

ipment for Thiz Coaking
& Arranged

this valuable wood is
available, The reason is
obvions, Hemlock bark
Tirns down to a hed of
coals that last a long
time after the gquick-
firing cedar is gone,
Hemlock thus makes a
wonderful cooking fire,
a steady, even heat from
glowing coals. The ex-
cellence of hard maple, hickory, hemlock
bark, most of the oaks, and white azh for
cooking soon can he learned in the woods
as well as the value of tamarack, balsam
and basswood for quick hot fires,

Now the wood has been gathered, a fire
iz erackling heneath the camp crane and
we're repdy to cook the evening meal,
which is going to be as follows : vegetable
soup, fried filet of wall-eyed pike, erisp ba-
con, French-fried potatoes, jam, hot han-
nock and stewed fruit. The folding reflec-
tor oven, already next to the fire, is almost
indispensable to the camper who wants
real food,

Here it a recipe for frying fish that will
melt in yvour mouth, [f followed exactly,



POPULAR MECHANICS

it will result in crisp brown fish in-
stead of soggy, greasy ones. First,
if you have wall-eyed pike or other
large fish, cut small steaks from the
sides of them and then wipe them
dry. [If small fish are heing fried.
finish dressing them by cutting the
backbones in two or three places so
they won't curl up in the pan. Then
roll the whole fish or the '
filets in cornmeal and
drop them in hot fat. The
secret of frying fsh is
plenty of hot grease,
Small fish or medium-
sized filets should be im-
mersed in it. If the hsh

are not wiped dry or the grease is not
piping-hot, the result will be sopery food,
Another very important point is this:
Place the pieces of fish in the hot grease
one at a time. You mustn’t add them too
rapidly, or it will lower the temperaturs
of the frying fat.

The average camper usually grills or
broils his fish, and they are delicious this
way—Dbrook troul come oul 50 crisp and
brown that vou can pick them up in voar
fingers and eat ‘em, But if vou want a
fish course it for an epicure, “listen™ to
this camp recipe for a planked fish by a
ruide. I noticed a heavy slab of hard-
wood in the pack sack—a piece of wood
two inches thick, almost twentv-four
incheg long, and eight or nine inches wide,
It was dark, well stained and somewhat
charred. This was his fish plank,

To plank a fish, he split a pike or a big

C Cook Tossing Flap-
j:i::.p wﬂh luﬂgﬁ'ﬂm‘

dled Frying Pamn

bass down the back and clear through to
the skin on ite belly. While doing this he
removed the backbone and most of the
other hones. After cleaning and wiping
thiz fish dry, he spread it out like an open
book on the plank, which had been greased
with bacon fat and heated in front of the
fire, Then he tacked it to the plank, skin
side down, He propped this fish in front
of a bed of coals, reversing its position oc-
casionally and every now and then touch-
ing the fish with a little butter, When is a
planked fish done? That's easy. When
the flesh is flaky, You can tell quickly by
sticking a fork into 1t. When the Ash was
a beautiful brown and smoking-hot, the
guide dusted it with salt and pepper, mois-
tened it again with melted butter to which
lemon juice was added, and then placed it
right on the table to be served from the
plank.
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Uging a Bkillet to Which an Extension
Handle in the Forms of & Branch Has
Been Tied for More Comfortable Cocking

Now for the hot bannock or hot bread.
It bakes gquickly, and melts in your mouth
when it comes right from the fre, bat it
dries out quickly, so don’t bake too much
at a time. Here's the recipe for two men:

14 tepspoonfuls of haking powder; they are different,

;o-ma jollow directions on the can

3 teasponadnl of sali

13 pints of fAowr

I hemp of grease aleut the size of an egg, o | heapinge
tahlespooniul

L4 pint of water

I you like shost ldeeiall, ald ssore grease,

Mix the Aour, salt and baking powder
thoroughly with a spoon. Then work the
grease mio the other ingredients until vou
haven't a single lump in the mixture, Then
add the water and keep a hig spoon work-
ing until you produce a rather stiff dough.

Now grease vour pan and either turn
the whole loaf in it or divide it into sev-
eral small loaves, Bt don’t handle the
dough any more than is necessary. Bake
it in front of the fire in a skillet or in the
reflector oven., To tell when the bhread is

done, run a sliver into it. When no dough

sticks to the shver, 1t's done.
Y ou'll cee this bread rise, turn
a warm brown on the bottom
and top and come out of the
pan o tasty that vou'll reach
for the maple sirup, because
this hot bread and sirup is
delicious,

I bake this bannock in a
reflector oven, but vou can

"! Ij make wonderinl bannock n

vour frving pan. Use the

same recipe except that vou

add more grease, one-half

more, or even twice as much

. as the above recipe specifies,
\ Also make the dough thinner
by adding water. Heat some
grease in the fryving

pan and then pouar in

i the dough. The point

to remember here is

not to put too much dough i the pan at
once, Now hold the skillet above the fire.
The bannock will rise until it 1= easily
twice itz original height. When it has
done this and the hottom of the loaf is
brown, turn it out for a second, grease the
skillet again and place the loaf in it, up-
sitdle down. Now brown the bottom slight-
Iv. At this point, reverse the loaf again,
prop the skillet in front of the fire, but
not too close, and let the loaf bake glowly.,
What a bread when this is done! A flaky
crust on the outside and hght and tender
on the inside.

Fried cornmeal mush is g favorite
camp. A dish of stewed fruit, hot fried
cornmeal mush with maple sirup, crisp
bhacon and piping-hot hannock haked in a
reflector oven, fragrant strong coffee—
there's a hreakfast, mates, that sticks to
vour rihs. Here iz a tested recipe for
making cornmeal mush:

Take a clean pot, put in a quart of wa-
ter and a good teaspoonful of salt.  As
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soon as the water boils add (very slowly)
a cupiul of cornmeal. You must stir it as
the cormnmeal 15 added, or it will get
lumpy. Boil for about twenty or twenty-
five minutes, stirring occasionally so that
it doesn’t burn on the bottom of the pan.
You may have to add a little hot water
from time to time, When done, it shouldn’t
bhe too watery, ot it won't slice. Allow to
cool, slice in thin pieces, and fry it brown
in bacon fat or butter, Serve with maple
sirup and bacon,

What would camp be without
flapjacks for breakiast! It's easy
to make them these davs because

Right, a Hand

ﬂ;an]':u for the Gm

Camping Party;
BEelow, sing a
Boat Paddle for &
Tabkle in Slicing
Bacon MNext o
Camp Fire

vou can buy self-raising pancake flour, so
all you have to do is mix with water or
milk and stir up the batter. Carry this
flour in a friction=top tin.

Don’t try to make Hapjacks over a fire
thirty inchez high. Let it run down to
a big bed of hot coals or a low but hot
smokeless flame. Another tip is—one big
cake at a time. Put a dab of grease in
the pan and then brown the cake on one
side, The cook must learn to toss the flap-
jack in the air and catch it raw side down,
or it isn't real camping.  Just before toss-
ing it, add some greaze to the pan and
then up she goes, while vour camp mates
stand on the side lines ready to “pan”
vou if vou miss. 1 practiced this with a
touph cold Aapjack for a long time before
I tried my luck with a hot one. Not a
Bad idea!

&

o AaalTian

In cooking meats in camp,
marst of us use the fryving pan.
However, in the preparation of
small game, such as rabbits,
squirrels, grouse, it is easy to
vary the fare by making a sort
of roast with a skillet and a pan
to cover it {cover the meat with
strips of bacon, dust with Hour,
season, add water to the pan and
le=t it bake over a slow fire or in
the reflector oven) or by making what
thev call “san coche™ in Trinidad.

I've eaten a variety of game cooked this
way on southern hunting trips. It's easy
to prepare and easy to take. Cut up vour
game in small pieces. For example, if it's
rabbit or growse or duck, unjoint the
wings and legs and cut the bedy in four
pieces,  Btew them slowly, When nearly
done, add a handivl of ham or bacon cut
into small squares, a half cup of rice {marc
if ¥you like rice) and plenty of salt and
pepper. 1 add a dash of curry powder
because [ am fond of this Aavor, a tahle-
spooniul of Worcestershire sauce, and at
least o couple of onions, :

[ am sure that you'll vote this the most
toothsome, appetizing and nourishing dish
vou ever tasted m camp. It's a meal
itself, especially with bannock and jam.
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fort. The gyroscope, pre-
viouwaly wsed for this
work, i1s costly and alsg
takes wp valuable cargo
space. The twist exerted
by each of the new gyro-
scopes i a forthcoming
liner is equal to the force
of ten 300-ton locomo-
tives roing sixty miles
pet hour. The device
makes use of the acceler-
ometer, an instrument
used in measuring and
foretelling carthguakes.
Bv this means the roll of
the oncoming wave is an-

|
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Modols of Btee]l Apartment Buildings on Stilts for Congested Sections in
Citles: Space under Bulldings Would Make Playgrownds

STEEL APARTMENTS ON STILTS
PROPOSED FOR CITIES

Steel apartment  howses, resting on
atandards fourteen feet high, are proposed
as # form of construction well suited to
congested metropolitan arcas by one New
Such buildings
are suggested particularly for a large area
of New York's east side formerly occn-
pied by tenements, the plan calling for the
crection of twenty-four of them in LU-
shaped formation to accommodate he-
tween 8000 and 10000 persons. The esti-
mated rental would he $10.95 a room per
month. The buildings would e without
bhasements or ground floore, They would
he of steel-skeleton constroction, and the
space under the buildings would be util-
ized for covered plavgrounds. Tn addi-
tion, there would be large open areas be-
tween the buildings, The models show no
court vards, nor would there be rooms on
sunless sides or airless corners. On the
sunny side of each building, there wounld
he continuows windows, and the roof ter-
races would be wtilized for recreation,

PULL OF SHIF'S GYROS EQUALS

-« 3 TEN LOCOMOTIVES

-~
-\.nd
'\."

¢l

"\- i

With the development of a new device
for making ‘-T.hl[.l'i more comfortable in
rongh seas, 1t is possible that the inventor,
Dr, Nicholas Minorsky, has added some-

ticipated and the ship is
ready for it. A small gyv-
roscope maintains the
halance of the instrument. The ship is
balanced by water tanks connected by a
pipe im which there is a screw. By run-
ning this serew one way or the other, the
water level is raised or lowered in the
proper tank., The accelerometer does this
aummmw'ﬂh

E-TRIPEZ STEPS ON SIDEWALKS
FREVENT STUMEBLING

To reduce the danger of stumbling over
steps in a sidewalk leading to a Cham-

Sidewalk with Steps
hite 1o

Banded

by Gtripes of Black and
uce Dranger of

sumbling

paign, I, hespital, stripes of alternating
hlack and whie have been painted on the
risers.  Even Wwith poor illumination, it
has heen found, Yhe stripes present a sharp
contrast at night and warn pedestrians to

t]nng fnﬁ'r"‘]_ flew o ocean- t:j'u:l Com- eXercise ciare, &(
u *r Uitant /J L4+
ki Y Momfrins i
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“SMASH-AND-GRAB” BANDITS
ERANDED WITH DYE &E‘

To combat “smash-and-gral” bandits,
a trap has been devised which pictures
these thieves in action and Dbrands them
for future identification. When the handit
amashes a shop window, a spike gate drops
to bar his entrance.  Simultaneouslv, a
lvidden camera of wide-angle focus snaps
hiz photograph, and he is sprayed with an
indelible dye r:uf,l.-;:lrhp:Luc 15 color too mark
him for Lu‘rutll '..-Lr A

[

BOTTLE-NECK MYSTERY SOLVED

I
and

3

BY SOAKING WOOD /], 1::'1_1

When a Cape Cod recluse died, he leit
a puzzle that hundreds tailed to work un-
til it was submitted to the faculty of Drex-
¢l [nstitute at Philadelphia. It consistes
of a wooden shaft with a large arrow head
on each end. Between the arrow heads
amd fitting closely around the shank was
the neck of a glass bottle. How the hot-
tle neck could be passed over an arrow
head o0 large constituted the puzzle. ],
Henrv Rushton, of Drexel, reproduced the
puzzle in two hours. A piece of woml, cut
from ecommon pine in the shape of the

double-headed arrow, was soaked in water

an hour. Then one arrow head was placed
ina vige and compressed to the size of the
shank, making it easy to shp through the
bottle neck. When the compressed arrow
head dried, it ¢ p;mflr-i to .tq original size,
Ad

rr |-\.1.-

tL

How Dvid the Bottls
Meck Ger sround the
Arrow? Thia Pro-
fessor Solved It
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M anal ‘\ nl rll
This Extension Ladder for Fire Fighters L'-un Be TlleIEd

e T

in Any Directien; Ie Is 104 Fest Long

FIRE ESCAPE LIKE TURNTAEBLE
REACHES GREAT HEIGHT

Rotating on a turngable so it can be
moved in any direction, an extension fire
eacape used by the London F'E brigade
can he shot mnto the Tir for a distance of
104 feet, The turntable and  ladder are
mounted on a truck, and the Im_'[dm is fit-
ted with handrails. When placed at an an-
gle, it forms a steep stairway that is fully
protected, making ascent or descent casv.

SPEED OF BLOOD'S CIRCULATION

I5 SEVEN MILES AN HDUR{@ .{E'fl}'

Calculations of the speed at which blood
i i normal person circulates reveal that
it passes through the veins and arteries at
a rate of 621 feet a minate, with a heart-
Leat of sixty-nine times a minute at ordi-
narv heart pressure. This represents a
speed of seven miles an hour or 168 miles
a dav. Im a vear, the hlood travels over
(61,320 miles, and in a man eightv-four
wears of age it would have traveled in that

time ghowt 5,150 miles, '?'E ?
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Jdeet above stage level
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o Orchestra Platform on Elevators and Track

.

Top Lelt, Some Reck Cores Removed fram Holes foe Orchiestra Elevator Shafts: Bottom Lafs, Looking Dowsn

One of the 42-Foct Hales; Right, Electric Drill Begins Job of Cutting Shaft in Sclid E

”rL]H.':-lT"I.a appearing in the 'Inl::.rlm-
"ﬂ::w b Dr[-c L]L% will be tl‘.’l!lﬁ'p::l'l'tt.‘d below
or above the stage on a huge movable
platform accommadating seventy-five mu-
sicians and capable of both horizontal and
vertical motion,  Merely by pressing hut-
toms, the orchestra leader can cause the
players to sink below the floor level
front of the stage to a point where the
platform can be run on a track rearward,
heneath the stage. and then be elevated at
the back, it desired, to a position thirteen
The arrangement
will produce some unusual effects and, at
the same time, do away with the erection
and removal of a temporary platform,
usually made necessary when the orches-
tra is to be elevated at the rear. The
movements can be reversed to bring the
complete orchestra from a location at the
rear to the customary position in front
and below the stage-floor level. Vertical

h

ook

movements will be made possible by four
___ hvidraulic elevators, two at the front and
two at the rear of the stage, each cylinder
being set in a three-foot shaft over twen-
tv-eight feet deep, sunk in the =olid rock
underlving the building. In the center of
the stage will be a section, seventy feet
long and forty-four feet wide, consisting
of three divisions of equal dimensions,
cach of which can be clevated independ-
ently of the others. There are four of the
elevators for each section. These sections
can he lowered to either of two Aoor lev-
els heneath the stage, permitting changes
of scenery at either location. The shafts
supporting the stage sections are forty-
two feet deep and three feet in diameter,
and the maximum speed of the elevators
is forty feet a minute, but the rate of trav-
el can be regpulated. There will also be a
central circular section of the stage, forty
feet in diameter, which can be brought to
rest on a Lurnluﬁu and revolved, The

jh_.-’ 1
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sinking of the sixteen shaits through rock
wits aecomphished in record time with the
aid of three special drills capable of dig-
ging holes three feet in diameter at a rate
of four feet in a shift of eight hours, in-
cliling the time required for removing
core sections, varving from four Lo hve
feet i length, The deill consisiz in pact
ol a vertical driving shaft to which 15 at-
tached an open-bottom steel cvlinder, The
lower, or cutting, edpe has a number of
regularly spaced vertical slots, and into
these are fed shothike metallic particles,
Ag the cyvlinder revolves, these particles
act as abrasive agents, and in this man-
ner an annular channel is ground progres-
sively deeper.  When the cvlinder has
worked its way downward four feet or
more, it 15 withdrawn, wedges are dreiven
into the channel and a small charge of
dlvnamite is used to break the rock core,
which is lifted out with block and tackle
after an evebolt has heen wedged into a
hole drilled in the center,

"MERRY-GO-ROUND” IN WATER

TEACHES BOYS TO SWIM . o 4

Speedy reaching of swimming 'is '|:|'::r-
vided at a hovs' camp in Maine, where o
circular swimming device, or water "ner-
pvego-round”’ has been installed. Tt con-
sists of a strong upright post on a station-
ary floating platform. A long bar i pivot-
ed on the upright piece so it will revolve,
and to its ends are attached ropes with a
loop on the end. The voungsters place
the loops under their arms ard move in a
citcle as they propel themselves by Kick=-
ing and stroking, thus learning the me-
“rhanics of swimming,

Beys Are Taughe to Swim by Thizs “Merry-Go-Raund'™; Swim-
hl'f Bupported by Line from Ruhr-ut‘uir:z{,'l?ul_r__!
= =
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Eu:rhglq':%a Tennis Eacquet While the Flayer Waits
asy with This Mobile Repair Shop

TENNIS SHOF IN MOTOR TRUCK
REPAIRS RACQUETS ON SFOT

Tenniz racquets are repaired on the

spot by the pperator of a California motaor

truck equipped with a workshop, A &lid-
ing plank fitted with-vise and clamp brace
is diawn from the rear of the truck when
the doors are opened. Then the racquet
can be restrung or lacquered while the
plaver waits, Cans of lacquer are
earried in small trays. Three slid-
ing pancls arc OGtted with new
Taciuetls, in case 4 castomer is
frumnid,
nsedl to announce the approach of
the repair truck, Vise plank and
display boards can be removed,
converting the car into & com-
maon delivery truck.
i

L Whenever vou find that von
wizh to know more about any ar-
ticle in this magazine, write our
Bureau of Information.
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A distinetive whistle 18
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Reproduction of a Famous Dose Palatieg from an
01d_ Rible, Showing the Anclent Method of Con-
werting the Cedars of Lebanon into Lumber for thi
Construction of Onoe of the Temples of Jeruaalom



SCIENCE in the
BIBLE

LANDS |

By H. J. SHEPSTONE, F.R.G.5. |

i

\:” coufltry*in the world is be-
J' ne more ranidly westernized
than Palestine. The Holy Land
of westerday with its Biblical
rackground 15 tast passing awar.
It 15 heing placed upon the busi-

he holy places moand aroand
Terusalem are

by ki I..'. £ fF 153 - k
Lh oS 1 1] 3 IRRRrL (]

N I-'llll!i":.l_ll"'l hiw

ztone, The ciiy boasts ol 115 i

'....'.-il._‘.'1 l.'=:“.l.':.;-..-. schools, ||-.J.-|.-i-
talz, hotels, restaunrants, movies.
parks and recreation grounds,  Its
streets are electrically lirghted: the city
has an efficient water sapply and 3 mod-
crin drainare svstem,  [te citizens are con-
versant with the use of the telephone and
wireless, and are carried to and fro in the
latest type of American automabile or mo-
tor coach,

The waters of the River Jordan, where
Christ was baptized, have been harnessed
and are today driving huge turbines pro-
ducing electrical energy which 15 carried
to all parts of the country., The erection
of the Jordan power station was no mean

|

Top, Mosque of Omar in Jerusalem Illominated at Wight; Below,
HMative Craft on D

Sea Engaged in Carrving Wheat

cnrmeering feat, calling for the uailding
of dams, digring of many miles of canals,
and the creatton of a great lake to the
south of the Sea of Galilee,

The once quiet little retreat of Haifa,
nestling under the shadow of Mount Car-
mel, haz been converted into the Detroit
of the Holy Land, with up-to-date facto-
ries and workshops. Recently completed
enterprises include a large Aourmill, and
a modern oil and soap factory iz now
turning ont 5000 tons of its products a
vear. There 1s also a cement Bactory capa

37



“‘)ah." of producing GO000 1o A0,000

X

tons annually, and silk factories,
glass works, hox-making and oth-
er industries have been estah-
lished, while a new harbor will be
gapalble of accommodating the
largrest vessels afloat.

Just outside Haifa is the new
oeeiatt o1l mstallation with a total
capacity of F000,000 rallons of
liquid fuel, brought all the wav
from the oil fields of Iragq. The
dozen piant tanks, a conspicuous
landmark for miles around, are
linked with the sea by pipe lines,
G000 feet long, 2,51 fect of which
run out under the sex and along
the bottom of Haifa bay, into wa-
ter deep enough to float big ocean-
going tank steamers.

The site of Mizpeh, where Sam-
uel ruled Israel tor twenty vears,
15 now graced by a modern air-
drome, and planes from London,
Paris and Berlin use it as a termi-
nus, carrving both passengers and
mail. Weekly, too, a modern fly-
ing boat, running between London and
Bagdad, regularly descends upon the quiet
waters of the Sea of Galilee. The towns
and villages have been linked by macad-
amized roads suitable for modern motor
traffic, and there are over a thousand reg-

Top, Hydroelectric Pawer Plant in Hn]:EI Land: Below, Pottery
]

Factory on Site of Pontius Pilaie's House

istered cars in Jeruzalem alone. The ex-
isting railroads have been overhauled and
new lines laid, and preparations are now
afoot for linking Jerusalem and Haifa
with Bagdad by rail.

Down on the northern shores of the
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Dead Sea, hitherto a barren
anid dreary spot, a health re-
sort 18 rapudly fsmg. Pers
and bathing establishments
are being buailt, as well as a
modern hotel and restan
rants, Motor vessels are he-
mg placed upon these wa-
ters, and the spot connected
with the Jernzalem highway
by a motor road, Preparz-
tions are going on for the

erection of an extensive
plant here to recover the
poatash and other valuable
minerdls in this remion, At
Tiberias, on the Sea of Gali-
lee, a spa with every modern
."l.[‘.~|||‘:-i:'|[l'|1-\._':'|l has heen buile
over 1ta famous hot springs,
ance used by Herod,

The 1||_':|~'...'|I|I |.:|T'!II'I' i- i
iilly heinge sipperdeded by the
mopre enterprising and skilled
Tewish agriculturist with his
tractor and modern harvest
and threshing machine. Not least, the
country has now its own coinage and
postage sfamps

This westernization of the Holy Land
has been accomplished in just over a dec-
ade. Indeed, virtvally all the improve-

Above, Main Dint
Thereughly

ERoom of King David Hatel in Jerusalem Which Is
gdeer; Below, Entrance to the Big Hoateloy

ments have been wrought within the last
five or 21X years. All along, the work has
heen hampered by many dificulties. There
have been disputes between the Arabs and
the Jews, a controversy by no means whol-
Iy settled. Knotty problems have arisen



POPULAR MECHANICS

Miew Goverament House in Jeruzalem: It Btands Outside the City Walls oan @ Location That Was Entirely
Barren and Was Considered Waste Land Less Than Three Years Ago

over the rights of this sacred shrine and
that, for Jerusalem is the meeting place of
three great faiths—Judaism, Mohammed-
anism and Christianity. It is a city of
three Sundays, Friday being the Moslem
sabbath, Saturday the Jewish and Sunday
the Christian. It is a city of three official
languages—English, Hebrew and Arabic.
All street signs and all oficial documents
arc printed in all three tongues.

The elements also have been unkind to
struggling Palestine. A few summers ago
it was visited by a severe earthquake and
later it was called upon to fight the hig-
gest plague of locusts recorded in modern
times. The country has been swept by
blizzards and the Haoly City has suffered
from drouths.

One of the first problems that confront-
ed the British when thev took over the
country was the question of an efficient
water supply for Jerusalem. Up to that
time, the Holy City had been dependent
upen the rainfall for its water. Today
Jerusalem needs BOOOO0 gallons of water
daily. It is obtained from three principal
sources, the Pools of Selomon, the Urtas
springs close by, and Ain Farah, a series
of rock springs in the gorge leading to the
Wadi Kelt, near Jericho., The harnessing
of these springs and the pumping of the
water up to Jerusalem necessitated the
building of roads through mountainous
and difficult country,

The city's old walls have been repaired
and it is now possible to ascend them and
make a complete circuit of the city along
the old ramparts. The walls vary in height
from thirty-eight to forty feet and have a
circuit of three miles, . Almost in the center
of the city, by the side of the road along
which Christ walked to His crucifixion,
there is a maodern pottery factory, built
on the reputed site of Pontius Pilate’s
house.

Dutside the old walls, there has sprung
up a greater Jeruzalem—splendid residen-
tial sections, public buildings, large hotels,
colleges, hospitals, commercial edifices,
parks and recreation grounds. Evervwhere
building operations are in progress, and
some of the suhurbs of the Holy City pre-
sent the appearance of a boom town in
America. Today, more than two-thirds of
Jerusalem’s 90000 population live outside
the walls. The hotels are fast moving out,
and zo are the big business houses and
the stores,

Jerusalem has already spread almost
halfway to Bethlehem on the south, the
preater part of the way to Ain Karim, the
hirthplace of John the Baptist, on the
west, and on the north to the foot of
Mount Scopus. Curiously enough, this
development of the Holy City follows
closely the description of the rebuilding
of Jerusalem as given in Jeremiah.

In all, some eighty sireets have been



laid out, and their very
names are pertinent of
BEihlical history, for we
have such appellations as
the street of the Proph-
ets, Herod's way, Nehe-
miah road, street of Ezra, o
street of the Maccabeds, ., -
Isaiah strect, John the *
Baptist street, Jeremiah
street and Hezekiah
street,

A style of architecture
in keeping with the land-

Phitod (€] Awsrican Colony, Jeroosles

Taop, Flying Boat on the Sea of Galilee: Below, an Aerial View

of Eiver Jordan Which Flows imto That Sea

gcape and traditions of the site has been
encouraged. Thiz i= particularly notice-
able in the various Jewish garden cities
which have sprung up arownd the ancient
wills. The houses are built of stone, with
balconies, arched windows, spacious ve-
randas and attractive entrances. Each
stands in its own groomds with flowerheds
in front and behind.

Jerusalem’s latest hailding is the new
goveriment house, occapying the highest
point on the southern side of the city, a
barren gpot when the building was begun
three vears ago., The citv's latest hotel, the
King David, built at a cost of £1.250,000,

POPULAR MECHANICS 4

is the last word in modernity.
From its roof and terraces pano-
rama views may be had of the
old city walls, The hotel has 2060
bedrooms, the majority with run-
ning water.

Much of the activity in Pales-
tine today is due to Jewish initia-
tive. They have spent over 360,-
000,000 in the country within the
last decade, and they are still
spending over £5,000.000 a vear on
land reclaiming, building, quarey-
ing, and in maimaining agricul-
tural settlements, Down on the
coast above Jaffa, thev have
reared a modern and up-to-date
city, Tell-Aviv, the frst purely
Jewish eity to arise since the days
of the Romans. It has a popula-
tion of some 36,00 souls, all of
whom are Jews, It boasts of its
hotels, restaurants, sypnagogue,
hospital and schools, electric light
and other modern conveniences and s
fast becoming a busvy industrial center.

On the plains and in the fertile valleys,
one comes upon the agricultural settle-
ments which have been established by the
Jews, There are over a hundred of them,
dotting the land all the way from Dan in
the north to Beersheha in the sounth. Upon
once swampy and mosquito-infested areas
there are now farms, modern cottages,
synagropues and institutes. In their equip-
ment, these farms not only equal but ac-
tually eclipse many similar institutions in
other countries, labor-saving machinery
and electric power being uzed,

il
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This Mazked Expecimenter Is
Glown with Appacatus Used in
Treating Metals with Fadiwm
His Que

af Transmutktron

Fays In
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which reacts to the glare
of oncoming headlights
and switches the circuit
from bright to dim. Dim-
mitg 15 not arbitrary, as
the driver can cut out the
switch,

1 q‘tRIPPLED DOG

RIDES WHILE
HE WALKS

At least one dog 1= able
to rule while he walks.
His legs and a part of his
back were paralyzed as

the result of an automo-
bile accident and his Los
Angeles owner made a
two-wheeled cart to sup-
port his hind quarters,
enabling the animal to
get about with alacrity.
The cart 15 made of metal
and held in place by
leather straps attached t:ﬁ-\_
awide collar, Because the
hind legs were paralyzed
it was necessary to ex-
tend supports from either
gide of the cart to keep<
the dog's body erect. As
© Erse Phla o result, the animal sits
on the support while walking with his '..‘,:'_-,
fore feet. He chases cats and even climbs )
stairs without difficulty. el

Gfacf{n

T

W

c:fw_ﬂfmg

-

RADIUM TO CHANGE ONE METAL
INTO ANOTHER?

Transmutation of metals 15 held out as
onc possibility of apparatus for treating
metals with the alpha tavs of radiom.
Evidence that atomic changes have oc-
curred in treated metals s clamed by
H. von Bohmdorf, of Germany, in tests
11}'i'rh—pﬁn_u'iﬁ:iﬁ|{ir.-_[uT.'l.rn.-'., Treated niermls
retain their radiation for a long time, and
in touching a photographic plate have the
power to penctrate a wrapping of thick,
black paper. The experimenter hopes to
convert metals on a large scale,

o —
-

AUTO LIGHTS DIM THEMSELVES

.""} %f'"{’ Automohile headlights which automati-
cally dim I_ll.m]:lh::i'.u- at the approach of
another ear, is a recent development de-
signed to relieve the driver, The ayatem

5 controlled by a light-sensitive plate oty B

This Dog 5Still Chases Catsg
Mate the Two-Wheeled *"Chalr™ Serving as Legs

Gone,
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Night Made Day to Speed Cleaning of Liner

-
F
»
¥
£
Flocdlighis D'Iﬂbr] the Darkness to 5 Up the Seasomal Elzanin.gh af the "He ja’": the Liner Is
hewn i Drydock ; Crews Waork Night and Day to Rush the Zhip Balfk in -
Amid tin glare of lights, the liner “Ber-  gets warm water from the cooling tower.

g'ru‘n was given her seasenal cleaning By simply reversing the process of refrig-
'qﬂﬂlh"LTH]'r!nn the overhaul crew work-  eration, heat is obtained for the home. A o
3 ing day and night to put the vessel back  switch controls eleetrically operated valves «

into service as quickly as possible. The in the piping system, to which is connect-
Iiner was m’mcmrrtrl into the floating  ed the air-conditioning machinery,

drydock, theé dock emptied of water and

the wark hcgun Huge arc lights along - FOLDING HIP BOOTS FIT PD‘CKET
|'|l." gides of the dock helped turn night . TO AID SPORTSMEN :l- ?G
f

ntu day for the repair and paint crews,

EFRIGERATOR TO HEAT HOME
BY THROWING SWITCH
Throwing a switch on a new refriged™)
tor turns it into a heating plant hy re- _h
ersing the cooling process.  For summer <3

Hip hoots, made
of lightweight
rubber, that can be
folded for carry-
ing in the pocket,
are being offered
to sportsmen,
Biualt-in cleated
soles and broad

peration, the apparatus is sapplied with =

Id water from the evaporator, while thes
ondenser is cooled by water from the quarter heels give
cooling tower. When heat is required, Th""‘*-. a sure footing on
equipment is supplied with warm water— Focky @tream beds.  Fishing or hun!j

from the condenser, while the gvaparatorg trip ended, the boots are rolled up
H«éﬁaﬂ S it ML/('
i
L
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he not adapted fire to his own needs, he
might have been doomed o extinction.
Not only did fire help man to survive by
keeping him warm and helping him in his
food problems, but it served likewise as
light, aided primitive man in gignaling and
helped the farmer clear land. In later
times, fire made possible the basic arts
upon which civilization is founded, such
as pottery making and the working ot
metals. As a result, millions of products
touched by fire surround us since the com-
g of steel into madern technology, The
name of Benjamin Franklin iz one of the
rreatest in the history of fire invention,
hecause he recognized the need for in-
crease and regulation of draft, and has
been called the father of the modern tech-
nology of draft becanse he compelled the -
firc to provide its: own air circulation.

IGNITION IS MADE WATERPROOF
F?J_*'f 7, BY PAINTING WIRES

"l.fm.:ur-.- and ignition svstems in auto-
mabiles, tractors, urpianta and boats can
be made waterprooi by painting wiring ¥
and terminals with a luid now on the mar- &
Auios F:Ii:!u. Gr.nuh-ﬁﬁ.plm weith Trasstlelde-Filled Tanks, ket, Water and pasoline will not wash off

',711,{:-_

e, s EAnpt il Scobaiey Bt the liguid, its makers claim. Motors al-
“\(ELECTRIFIED SCREEN FOR AUTO ready stalled by wet ignition system car
KILLS GRASSHOPPERS he started by appiyving this 't'm:itt oo

L coating. The fluid is applied with a small &
Electrified screens, attached to the front  heush to spark plugs, spark-plug wires,

of automobiles, have been found effective and to caps and battery terminals,

in the war on grasshoppers. The insects, 1 % -

Aroused by the auto moving through a ' ;
@ field, flv against the electrieally chargmi

sereen and are killed., Another weapon in

the hopper war consists of a tank, flled -

with water or kerosene and equipped with °

a bumper board, against which the hnp—_ql

pers fly and then drop into the tank,

e Ged, 3/

A NEW WORLD WITHOUT FIRE 1|,
| A5 07 VISIONED BY SCIENCE
| (¥

Fire, which has played so great a rold- "-f
4 i man's progiress, will be needless to T||~

"S ture gencrations hecause other natur: 1k

forces will be utilized. This is the opinion —_|

~Tof Dr. Walter Hough, chief curatorefan- 3

= B thrapology of the '_[‘.L__E.‘_Nanm'tal Museum, 7]

Swho savs the germ of this future phnse of -

¥ civilization already is developing in mod-

§ ern invention. Man has heen the only

mammal to overcome fear of fire, and had

Adter Wlnn; Has Been

U@ ﬂrﬂﬂ“[
< En‘?

?,Tu:rn:nf the Hese on Your Auto Erﬁim W!L'Lf:l;t Stap
]
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M the fecld of impromptu conjuring, no
tricks are more popular than those
which appear to be a form of “mental
magic.” People, as a rule, are impressed
by any abilitv which seems to involve the
digcovery of thoughts.

Let us begin with a prediction involving
playing cards. Here, the magician ar-
ranges five heaps of cards. He writes
something on a sheet of paper and gives
the folded slip to a person to hold. Point-

]

M

By HARRY BLACKSTONE
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MAGICIAN COUNTS
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ing to the heaps of cards,
which are lving, face down,
m a row, the magician re-
marks :

“Here we have five heaps,
which may be counted from
left to right. I have written
the name of the heap which
vou are going to choose, Will
vou kindly indicate the par-
ticular heap that vou desire 77

The person does this. The
magician asks him to look at
the heap. It contains the four
five-spots from the pack.
The paper given him hears
the statement: “You will
choose the ‘five’-heap.”

Thus the prediction has
been fulfilled. This heap is
the only one containing five-
spots! But it is apt to work

43
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EXAMPLE A

s

EXTRA FOLD = @  HO HICK = O
EXAMPLE B

diffcrently each time. Thereiore, the ma-
gician is preparcd to make any heap ap-
pear to be the five-heap.

One heap contains the four fve-spots.
Another heap consists of five cards, A
third heap has three aces and a two-spot;
the end heaps about cight cards each,

If the heap with the four lives is taken,
the cards are simply turned faces up, to
show that the chooser has taken the heap
of fives, [fthe heap of five cards is select-
ed, none of the cards are turned up, In-
stead, the chosen heap is shown to contain
five cards. Should the heap of three aces
and a two-spot be taken, the magician
shows that its spots add up to five

It the heap at the magician's left is se-
lected, he requests the spectator to count
along the row, from left to right. The
spectator, being opposite, natarally finds
that the heap he zelected is number five in
the row. Should the heap at the magi-
cian's right be zelected, the magician him-
self does the counting, indicating the
chosen heap as number five.

The next problem involves colors
and numbers. The magician takes an
envelope from his pocket. He also
produces four small cards of differ-
ent colors: red, white, hlue and
black, He requests someone to write
a number of three different fpures
on the envelope ; to reverse the num-
ber and to subtract the smaller from
the larger, taking the central figure
in the answer.

For example:

826 (number chosen)
028 (number reversed)

198 {answer)
9 (fgure used)

“That numher,” savs the magician,
without looking at the answer, *will
indicate the partienlar ecolor which
vou choose.  Select one of the col-
ored cards!”

The spectator takes the white card ;
opening the envelope, the magician
shows that it contains a dozen cards
—and there are exactly nine white
cards in the lot!

Here, again, the magician always
wins, First, the central Azoare in
the answer is invariabhly 9, The zuhb-
tle part of the trick is the manner in
which the magician makes the particular
color selected indicate the number nine,

There are twelve cards in the envelope.
The cards are arranged thus: white, red,
white, blue, white, white, white, white,
black, white, white, white. On the bottom
side of the red card is inscribed the large
hgrore 9.

It white is the color chosen, the magi-
cian simply opens the envelope and counts
out the white cards, showing that nine are
present. I black is the chosen color, he
counts down to the ninth card and shows
that it is black! Should blue be selected,
the magician turns over the envelope be-
fore opening. Thus when he removes the
cards and countzs down to the minth one,
it proves to he blue, Should red be the
chosen color, the marician also turns over
the envelope, but here he spreads the cards
wide apart and findz the red one marked
with the figure %—the only red card in the
lot and the only card that bears the se-
lected fipure!

Mow for a cigaret test. The magician
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begins by asking for three different tvpes
of cigarets—all alike in shape, As he ac-
cepts one of each brand, he drops the cig-
aret in a hat. The hat is shaken and of-
fered to the magician behind hiz back.
Reaching in, he plucks out a cigaret,
names it and gives it to someone. He re-
peats with the other two cigarets. Right,
every time.

Here is the method, The first cigaret, A,
is dropped into the hat without any ma-
nipulation by the magician, The second.
B, he takes by the center, between his
thumb and second finger and gives 1t a
roll as he drops it in the hat. The third,
C, 15 taken by the end and rolled slighely
at that end. The rolling action is imper-
ceptible due to the motion of the hamd a:
it drops the cigaret, but gives the magi-
cian his clue,

A very surprising trick of thought rvead-
mg may be performed with three cards
and worked upon several persons at the
same time, The magician beginsg by show-
ing three cards—say, the four of clubs,
eight of hearts and jack of spades—and
asks each spectator to concentrate indi-
vidually upon a particular eard. Then he
puts the cards in his pocket. Going to
person number one, he savz: “I shall re-
move two  cards, leaving the one vou
chose.” He withdraws two cards from
hiz pocket, keeping the faces toward him-
self, He asks which card the person chose.
The answer is “jack of spades”, Redch-
ing in his pocket, the magician hrings out
the third card, It iz the jack of spades,
Heplacing the three cards in his pocket,

ORIGINALS

|
EXTRAS
CARDS M FOCKET

HACHK CALLED
FLACE BENEATH
POCRET CARDS

FOUR CALLED
PUT OM TOF OF
FOCRET CARDS

& CALLED

PLACE BENEATH
REMEMBE RIMG MEW
CRDER

Bl

EFD wWHITE BLLL

WHITE 11

CHOSEN O WHITE

BLA&CK 15 ATH CARD |
CHOTEM BLALK 3l
BLLYE 1T GTHICARD

CHOEERN EBLLIE

RED 1f CARD

CHOTEN MARRED O

he goes on to the next person and repeats
the feat. He continues thus with all pres-
ent—and in every case he brings out the
card called.

Two duplicate cards are nsed—a eight
of hearts and a jack of spades. Theze are
already in the pocket—hacks outward, the
eight above the jack. The magician shows
the three original cards and arranges them
four, eight, jack, in a fan, toward himself.
Each person iz asked to remember a par-
ticular card. The three original cards are
placed 1 the pocket, on top of the two
already there. The first two cards that the
magician withdraws are the hottom cards
—the duplicates—which he keeps toward
himaelf, In his pocket are the four, the
eight and the jack, m order. Whichever s
called for as the chozen card, that
is the one the magician takes from
his pocket,

If the four is the selected card,
the magician casuallv shows all
the faces of the three cards in his
hand, He then puts the cards back
1 his pocket—upon the two cards
there; and he is ready to repeat
the trick with the next spectator.
Ii the jack is the card called for,
the magician brings it out and
shows it, but he doez not reveal
the faces of the cards in his hand.
Instead, he arranges the three
cards jack, eight, jack and replaces
them i his pocket, beneath the
two cards there, If the eight is
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called for, the magician simply shows the
card he brings out last, But as he replaces
the cards in his pocket, he arranges them
eight, jack, eight and puts them beneath
the two cards in his pocket., From then
on, the order in the pocket must be con-
sidered az four, jack, eight, until the call-
mg of the jack brings back the original
ArTAngenent,

Our Omal experiment requires the co-
operation of two persons—the magician
and his assistant., The magician stays in
the room with the audience ; the assistant
retives, Taking a sheet of paper, the magi-
cian requests that three hzures be wrii-
ten upon it—each hgure different. This
done, the magician folds the paper—along
creases already there—and gives it to a
spectator.  The magician goes out one
door and the assistant comes in the other,
Holding the folded paper to his foreheal,
the assistant namesz the three hgures.

It's all done when the magician folds
the paper. Folded twice, the little slip
has one long creazed edge, or hinge, which

POPULAR MECHANICS

the magician considers as the top. The
left side, all single edges, is considered as
sections one and two ; the top as three and
four; the right side is iive and six and the
lotiom 15 seven and '-'i.'{:'h1| HE] shown.

The magician, of course, sees the
pres written, for he s supposed o trans-
mit the thought later on. As he folds the
papet, he indents the edges with his inger
nail, a mark for each igure. Thus one at
the right of the top would indicate the
figure 4, A nick in the left portion of the
hottom would indicate 8. If 9 |l'l'|.l'|.IL1I=~ 1o
b a Agure on the paper, the magician in-
qlw.ql:e;_ thiz by simply giving the paper an
extra fold—ifolding it in hali beiore he
makes the marks. The assistant, knowing
the size of the paper vsed, will recognize
this instantly,

Zero is seldom used as a figure, [If it
happens to appear, the magician leaves no
indication for it. As it was specified that
three figures should he used, the aszistant,
finding onlv two indications, knows that
the third is zero.
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FOGHORNS THAT WEIGH A TON
PEOTECT SUPER-LINERS

1

Hore Size of I'hr.n F:éi:hurha aa Cammared with That
af Man Standing Near By

Frotection for the German super-liners
“Bremen” and “Evropa™ in foggy weath-
er i3 provided by giant steam sirens, each
of which weighs close to one ton. The
foghorns are among the world’s largest
ship sireng, vet they show much less steam

n:'mt-r:mplmn th.‘lnﬁlthl:! uzual tv]:r Deep  tomobile,
Wk llgniiaidlis A
ﬂm \/Wl 173G G Vs
. 3 ;{ '{;L-{.._'yiphﬂtvfl

notes, which are regarded as necessary for
effective fog signals, are produced by the
emplovment of four diaphragms in these
SIrens.

RUBEBER CASE FOR FLASH LIGHT
'1 ROTECTS ELECTRICIANS

Through a process of rubher plating, all
metal parts are insulated in a flashlight
case for electricians and power-line work-
ers. The insulation becomes part of the
case amd voltages as high as 20000 have
rubber

failed to penetrate it. The also
stands severe -

pact and abrasive

tests. The case is \
available i two J |
and three-cell |
sizes. There is al- “j mﬁ
s a hanger for= _j j.
attaching the hgpht
to the belt or a
double clip will- ™
he supplicd for
carrving the case
on the steering
column of an au-
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TORPEDO-SHAPED RACING AUTO
TO TRY FOR SPEED RECORD

France's first serious hid for world
speed records on land materialized recent-
Iy when a huge racing car, looking like a
torpedo on wheels, was given itz prelim-
inary tests preparatory to shipping it to
the United States for an assailt o the
mark of nearly 2534 miles an hour made a
few months apo in Floruda by Sic Mal-
colm Campbell of England. The French
car, huilt by M, 5t tomotive en-
;.';]11{‘!:1'. looks a bit like Camphell's “Blue-
bird,” It weighs two and one-half tons,
is thirty feet long and 15 driven by three
maotors of 800 horsepower each. The ex-
haust -escapes through holes at the rear
and a big fin at that point deflects the
flames, The designer caleulates the speed
of the racer at 360 miles an hour,
over 100 miles above the present
mark, In the first tests it made on-
lv zseventy-five miles an hour as the
'Eﬂ!!'i'l'll‘ﬁ- WErE too mew,

ONE-MAN GOLD EEPARnTﬂ-R,] 3‘5
IS RUN BY MOTOR (7.

As an aid to separating grains of
gold from the sands of placer-min-
ing sibes, a one-man separator op-
erated by a small motor is being
offered to the army of prospectors
pow in the field. The machine s
portable and self-contained, with a
capacity of three-fourths to onc
ton of unscreencd sand per hour.
Gold-bearing gsand or gravel is

DPunwe And -

P:'nupl:cmr Ia Blown Shoveling Ore-
Bearing Gravel into His Portable

i " 1. W . 'I". 1I
b
MECHANICS ) 40
__.-""d-‘| grunfu Hnn:mﬁ: Car Wé:n:ﬂl:ril A
e ¢ It
—d_:‘-' IllTPn:llrnd by Three Motors of

S0 Hossepower Each

,\..0
o ol

pr, ¥
.__%.
e
HUAR
shoveled into the trough and iz washed
dawn the chute by a continuous stream of
water. A riffle box that swings from side
to sitde does the separating and may be re-
- nroved to enable amalgamation of the gald
grains with mercury. A one-half-horse-
power motor runs the device for a whaole
day on one gallon of gasoline. The outfit
is of such size that it can he packed into

the back seat of an automobile for easy
transportation to the workimgs

810 4RI

= L

Gold Beparatir

Wold
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By MORGAN W. GIENEY

UT in front of the pits of the Indian-

apolis specdway, Barney Oldficld was
making last-minute adjustments on his
car.  Streaked with grease, omnipresent
cigar cocked at a belliperent angle, the old
master siraterist was half concealed be-
neath the open hood, Angers flying ex-
pertly,

At length he straightened up and putled
the throttle wide. Instantly, the hoarse
grumble of the idling motor rose to a shat-
tering roar; smoke belched from the ex-
haust pipes in a blue-white cloud and the
entire car quivercd in protest. Onlookers
edged away, fearful, ot the terrific rack-
et was music to Barney's ears. Satizhied,
he “shut off.” His cigar, always the ha-
rometer of his mind, shifted to “at ease”

“Well, Barnev, all set for the hig battle
of speed 7 queried one of his admirers.

Cldfhield snorted. “Battle of speed—my
eve. This is no speed event. Call it “The
Great Gamble of Tires.” You'll never see
real speed till we get real tires. How can
vou keep vour eves on the road when
yvou're watching vour ‘shoes’ every minute
of the race? How can you Keep vour
mind on the traffic when vou're wonder-
ing what mimute a tire tread will wrap
itself around vour neck ™

50 . -
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Barney turned toward the other drivers
warming up their monnts. With o sweep
of his arm he incloded the packed stands.
“Death cheaters, all of 'em, whether thev're
running on the track or on the houlevard ;
and the best life preserver is a good tire,
Some day we'll have real auto shoes and
then you'll see family cars rumlm faster
than our race cars run now,"”

That was ncarly twenty vears ago. Bar-
mey's remarks became axiomatic: An au-
tamobile is no safer than its tives. And, i
i5 becawvse of the demands of that bard-
riding fraternity that you now have tires
that you can put on and virtually forget
for a vear, two years or more. Or, per-
haps it might be more accurately stated
that the speedway has been the crucible
where, under the flaming lash of zpeed,
improvements in tire design and tire build-
ing have been worked out to give vou safe
shoes for the car that carries your family.

Many modern moatorists can rememher
the days when a twenty-mile antomobile
tour was a genuine adventure : when half
a dozen spare tubes, spare casings, an as-
sortment of patches and emergency blow-
out boots were standard equipment for a
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Right, Tire Failure on the
Race Track Alwa Hunr-
Trouble—Frequently Drisas- '
ter; Below, a Group of Fa.-
maus Eace Dreivers Dee
Ing the First Eallocn Tires
to Make a Transcontinental
TTJ" In-.'.'luded Are Barney

l‘ l-'IH'IlTI_'r Meltan,

Jimmy Murphy,

Eddlr Hurnt Ira Vail and S
E. Walds Stein

Sunday outing. It hasn’t been so long
since the time when, if you tasted the
theill of “stepping on it” and the speed-
ometer swung around to forty, forty-five
o maybe even hity, someone was sure to
cantion: “Careful; suppose a tire should
blow out.”

Nowadays, family cars attain higher
speeds than those which thrilled race fol-
lowers a score of vears ago—and with
safety, The credit for this advance 15 due
largely to the “guinea pigs of the auto-
mohile industry,” the race drivers who
took steering wheel and life in their hands
to give the stands a theill.

Back in Oldheld’s racing dawvs, it was
not unusual for a car to burn up hiteen to
twenty tires during a 300-mile race. At

about that same tine,
tires for passenger cars
delivered about 3,50
miles of service. Now, the
entire ficld of forty cars
at Indianapolis does net-
use imore than twenty
spares and most of those
changes arc precantion-
BTY. Most of the hrst ten
finishers run through
without aschange of rub-
Lher. Now, passenger-car
tires deliver anywhere
from 13,000 miles up=—safe
Not so0 many vears ago, just before

miles,
one of the hig Pacihic coast race meets,
one driver refused an entire shipment of
tires becanse the baggage man had tossed
them out of the car door and allowed them
to drop on the floor, The driver feaved the

tires might have been weakened hy the
jolt of the fall. Last year, Billy Arnold
crashed through the concrete wall of the
Indianapolis track at better than 100 miles
per hour. The heavy steel rims were
crushed at the point of contact, the gpokes
hent and twisted, bot the tires which with-
stood the full brunt of the terrific blow
were uninjured. They are on exhibit now
in the Firestone plant, still holding their
original air.

In the old davs drivers used to “weath-

Sl
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Above, Family Carg Attaln Higher Speed than Thess
Oldtimers : Lefi, English Racing “Crash Hat™

For {he jrast decade, Firestone has been
outstanding  in racmg-tire  development,
and for good reazon. When Barnev Old-
feld quit driving in 1918, it was to. go into
the “tire end” of the racing Fpame with
Firestone, Three years later, hiz former
racing partner, E, Waildo Stein, slid out
from under the for the
Iast time and also allicd himself with that
pranization,

But Stein didn't quit the speedway, This
vear he celebrates his twenticth anniver-
aarv at the tracks. Always a “tire driver,”
Stein is now Firestone field racing repre-
sentative and probably America’s best au-
thority on racing rubber. He knows rac-
ine tires, He can watch forty cars
flitting past at speeds around 110
| i les per hour and accurately di-
agnose the condition of every tire
on every car. With a split-second
- he ean tell vou whether
the blurred fringe on that right
rear it merely an oil spray flung
off by the whirling wheel or the

- 1
slearinneE w heel

J'_:]I":I::r-!

dreaded tread separation which
might well mean disaster in a lap

Cross Sections of Tlres for Beach Racing, Track Ricing and Pas-
senger Cars; Mote the Contrast ln Tread Faces

er” their tires; bake them in the sun for
days before a race. Whether this treat-
ment actually benefited the tires is difficult
to say. Nowadays, they merely “put "em
on and forget "em.”

Or S0,

A car may have fought its way
to the front of the pack, earning
“heavy dividends”™ in lap prizes every
round it holds its leadership. Yet a word
from Stein and the pit manager will hoist
the signal that vanks that car out of its
hard-earned and lucrative position into
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On the Spoedway or on the Highway, an Automohils
& Mo Baler than Iks Tires

the pits for a tire change. No questiods,
no - argaments—pitmeen and drivers have
long  stnee  learned  that  Stein doesn’t
prusss; he knosws,

You can't alford to make mistakes when
:'."IZI':'I.' l|l.'.-.5.|'..'.; in :I'.:_"Irl -|||'-.'|--. Wi, s,
Stein lvas gone alewd cautiously. Tlisodata,
ns valuminoys as I,|||':-' HIR i -.';-,:'|'|'15|:- O
piled, are turned over to Firestone engi-
neers.  Like metallurgists  devising new
.'-.;|l':'.-_1|'|-_'. evalve e rabiber compoiiids,

new striectural desioenss  alwavs making

sure that each departure from established
praciice s a genuine improvement, Then,
back to the track for “the proof of the
|:III-|I-'i1'|:_"." "-.Ill'!. .'|I._|_|'!_'.. kT 1 |!'|-I_' ||'_1."-|'.x;
for family cars,

It all the reéalm of spoct, there 15 1o
pevsenality to mateh the racing driver, He
is ntleed a “rara avis"—or he wouldn't he
in racing. There 15 something of mechan-
ioal renius, something of the philosopher
somethme of the actor in every one of
Theny, l:'_']"||.'. A fevw ¢ann o winse |-I||.l. a fow of
the races pay enourh cven to winners to
maintain their cars. The majority of driv-
ere darn retiris that an apprentice clerk
wousld seoff at, Evervy one of them is
ready to spend his last thin dime on his
car and start out on the Indianapoliz grind
on an empty stomach, But every car
matches the perfection of a Ane watch.
Some of them mav have 30,000 tied up in
racing equipment—and lack the cash price
of a hot dog,

What keeps race drivers on the roaring
road is a question that not even a race

driver can answer. Look at a group of
relief drivers clustered around a wrecked
car that has just been towed off the track
into the garage “allev.” The car is a shape-
less mass: its driver maimed, probably
tatally. Dispassionately the relief chauf-
feurs look it over and decide it came to
erief hecause of a snapped steering con-
nection—something entively beyond the
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driver's control. In the
midst of this post mortem
a call boy ruszhes into the
enclozure, grahs one of the
men by the sleeve, “You're
1.1.]]." Without a word, the
driver turns and starts for
the track, adjusting helmet
and goggles as he runs,

A moment later, he's
skimming the oily-slick

or unproven tire even as a gift. They have
learncd, through dire experience, that tires
may put them “up in the money —and
tires may put them out through the wall.

The extent to which racing has influ-
enced passenger-car tire design is impres-
sively demonstrated in the history of the
balloon tire. Introduced in 1922-1923, the
balloon tire was accorded a very cool re-
ception,  Motorists were afraid of it. It
promoted shimmy. Tt produced a “high-
specd Hoat” most disconcerting to the
driver. They feared what might happen in
case of puncture or blowout and pooh-
poched the notion that a four-ply tire of
low air pressure actually was safer as well
as more comtortable than high-pressure
tires.

track at better than 100
miles per hour. For what ¢

Race drivers carry luck
charms according to their fancy. Pete
De Paolo carried his baby's flirst shoes.
Tony Gulotta never drives without his
lucky tie, patierned after the checkered
fag. Practically. all the cars carry em-
Ilems of 5t. Christopher, patron saint of
transportation, rabbits” feet or some other
talisman. Perhaps the most unusual of
all was the luck charm of a foreign driver
—a picture of his wife with her first hus-
band on their wedding day. Curiounsly
enough, the drvers insist that these luck
pieces are not to charm off aceidents but
rather to carry them through to victory,

In the matter of tires, however, they
will not trust to luck, It may be a sur-
prise to some race followers to learn that
drivers buy their tires and pay for them
with good cold cash, even as vou and I.
Indeed, they wouldn't accept an unknown

Wireck of Arnald’s Car in 1931 Indianapalis Race;
Cancreee Wall Crushed the Whesl, but the T

Upper Ladt, Hitting the
ire Geood she Shesk

But Firestone engineers stanchly be-
lieved in balloons, Stein saw in them the
logical solution to Indianapolis track—the
roughest, crankiest and most treacherous
track in American racing. So he and his
associates pressed their development.

In 1925 the first balloon tires were
brought to Indianapolis, Race drivers
were openly skeptical. These fat "airbags™
might be all right for leisurely boulevard
travel, but for the rough brick surface of
Indianapolis track—nothing doing !

Stein sought out Earl Cooper, a notori-
pusly “heavy-footed™ driver whose whaole
racing strategy was summed up in the
idea: *“Get out in front first and stay
there”

“TJust give them *a breeze,” was Stein's
plea, “Judge the ‘ride’ and ‘handling” for
vourseli—and take my word that they'll
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Cldfield Congratulatres Sir Malcolm Campbell on
His Record Sprint at Daytona Beach

stay with vou.” Whereupon Stemn
deposited a set of balloons in Coop-
er's garage and leit the track

Alone, Cooper decided to try them,
He had them mounted oo his car
and went out on the track.

For a few laps he drove cauntiounsly.
Then he “opened up.” Down the steaight-
awayv, supercharger screaming like a han-
shee, and on into the tern “wide open.”

When Stein returned to the speedway,
Cooper met him with a sheepish grin,

“Sold,” was his only comment,

News of that ride, however, spread like
wildfire through the garages and, on Me-
morial Day, most of the top Might of driv-
ers rode on balloons. And, on that dav,
the speed record for the track took a jump
upward. Balloon tires were "in.” Not
only were race drivers *sold” on them;
automotive engineers in gencral realized
their worth.  Before the end of the year,
practically all cars offered them as stand-
ard equipment,

Offhand, it might scem that the higher
the speed, the mote ribber required to
stand the punishment. Actually, the op-
posite 12 true. Your familv-car tires have
a tread more than twice as thick as track
tires. And, the tires designed to withstand
the terrific strain of more than 200 miles
per hour on Daytona Beach have a treacd
face thin as paper.

What does the future hold in the way
of tire development? That's hard to sav.
So-called dowghnut tires have recently
made their appearance ; an amplification
of the hallaon-tire principle. Will they he
a success? You bet, For back of them

+

= |

Pesdinssnanasnaaid

BMeasurlng the Margin of Safety dn p Tire Designed
for Passenger-Car Service

lies the wealth of experience gained from
thousands of miles of grueling mileage
at hreathtaking specd—provided Dby the
“death cheaters” to whom tires are life
Prescrvers,
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CableLasiniShip Ts Floatiiig iﬁunaleﬁiand

with water to keep the
vessel on an even keel, In
addition to the czble rolls
in the hold and unreeling
equipment on deck, the
ship has comfiortable cab-
IS [-n- officers and crew,.
' FIEH AS FAST AS
EXPRESS TRAINS

Some fish can travel
faster than an thuu
:I'.li.f'u. estimiakes sh |:-"I 1y
that the mackere t:.--
lill-:‘1|t.|_'~' .1;1.;III:—~ | :\-.hl_'l ot
seventy-mile-an-hour
pace.. Lonsidering its
handicap in size; the
mackerel is regarded as
the champion racer, since
it 1z known that the bip-
rer the fish, the greater
the specd, other '||'.-i1|:,_'-'.
bemg eqial. FPormsatance,
the tarpon’s speed is es-
timated at ecighty miles

Top, One of the Big Reels for Laying Cable from Ehl::p Built Especlally for That Purpose: Bottom., Cutaway
Wiew af Vesiel Showing Huge Rolls of Cable in Hold; Note the Cabins for Officers and Crew

As wire for undersea telephone and tel-
egraph lines is unreeled from hupe droms
in the hold, a new cable-laying ship sucks
up water to maintain a balance, The hald
is flled with enormous rolls of cable. As
each roll is used, its compartment is filled

an hour, if it's in a hurry. The whale,
while a mammal and not a fish, can travel
faster than the fleetest ocean liner. How-
ever, acience has not been able to deter-
mine the exact speed of fish, for obvious
reasons, and catl 'Dl'll} esumme.

Crevth A fen
L&f-p&t 3’{"



1 & - aﬂ”?
ﬂlbwm{-

POPULAR MECHANICS 57

PUNCTURE-PROOF
TIRE CARRIES
NO PRESSURE; |

It is impossible th puncs
ture a new tractor tire
designed for farm and in-
dustrial use, becauze the
air inside 15 at the same
pressure as that outsule,
The "zero-pressure” tire
takes the plice of solids
and pnenmatics, and pos-
sesses advantages over
both., The construction
consists of a rubber arch
built on a perforated steel
base. The arch is flexible
enough te permit full
triad contact under Light

loads, vet is sofficiently Vest and Ghoes for Traffic Officers Which Are Heated by Electricity When ™=

T the Policeman Btands on Metal Plage Compected to Battery
rigid to support loads

greater than the capacity of the tractor. YVESTS HEATED BY ELECTRICITY
The tire will it standard solid-tire wheels, KEEF POLICEMEN WARM

Extensive tests have been made on [uu";
rural highways and m the citrus groves b Vests and shoes heated by electricity to
Flarida, Y keep traffic officers warm were suecessful-

HANDY FLOODLIGHT ON WHEELE < vest is lined with thin "“'i"“ of rubber,

with electric heating units vulcanized -
-"'TL‘;SPEEDS REPALE -WURE {_\‘-‘-.'"‘“l{'r and the insoles of the shoes are sim-

Repair work can be speeded up by a “jlarly equipped. On the bottom of the
Aoodlight on wheels that leaves the me- Jshaks are metal plates from which wires
chanic’s hands free. The light, with its Srun to the vest and the heating clements
cover plass protected by a wire guard, is <inside the shoes. The officer stands on a
motinted on a small three-wheeled truck_ sanetal plate connected with a battery and
that can be rolled under antomobiles to avhen contact of hoth shoe and battery
{throw a begm ogfthg 1« i’ A ~plates 12 mwade, the heating elemenis warm

s 1 L{-L L0 /L up within ffteen seconds. The officer is
Tiree to move about since no wires con-
| “dect him with the battery or the plate on
f—which he stands to direct traffic,

-J':_" BEURSTING OF CRYSTALS ADDS

" Chemicals which spread and form fan=-
l_‘?’:;-ﬁc designg somewhatr similar to snow
t—wrvetals, now are atilized as a decorative
coating for wrapping paper. When de-
, -,,_L_|.n~.|u_~:| the chemicals seem to Durst owt
in all directions, each unit crowding its
d‘_;lmi_:_'hhn:r and forming an over-all design

“in which there is wuniformity vet absence

e i T T e = o1 mechanical lfpﬂlllm'l as in ]Jl'lll’-lllh "-"‘T
Riut heele uc iz Light Lan Be
sin HPu:-'htd inte Clnm:- Places :_:IHIJUEu'ﬂﬂE'

g } L f'fw L_,f qm.r,cﬁ..{
L’PL 45 L8 _r i 'L'AF
% /f [..11-qu- H LLI-E%_ g if L"r_,:, fil ‘ é- \g'

U Ao § hﬂ.@ml"';ﬁ ({ (;f,wﬂ?/ﬁ'tl ‘fj

¢ Iy tested during the past winter—Fhr

BEAUTY TO PAPER 11, T ¢
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e UNIVERSE

Above, Repreduction of Sir

Isaac Mewton's Telescaps

Made fromn His Own Draw-
ings

By JAMES BERAY

SIPHE world's a Dabble”” said Francis
Bacon four hundred years ago; and
philosophers, poets and visionaries have
been echoing the idea ever sinee. We ae-
cepted their words with poetic license, but
scientists today are finding stark veality in
the fantastic sayving, Indeed, they report,
it is to be taken literally. The whole uni-
verse of stars and star clowds 15 a wvast
bubhle which is constantly expanding.
The most spectacular evidence in favor
of this weird world picture came when
Astromomer M, L. Humason, at Mount
Wilson observatory, discovered two “is-
land univerzes” speeding away at the in-
credible velocity of 15000 miales a zecond.
That speed=—200000 miles a minute,
540000000 miles an hour—may be taken as
an index of the rate of explosion.
Ii this were an isolated case, it might he
taken as a freak and rated as a random

1

velocity in the stopendous maclstrom of
stars and s=vstems which constitute our
physical worldd But it is not isolated. It
ig only the latest in a series of ninety-one
such bodies that have been measured.

0f these ninety-one island universes,
eighty-four indicate that they are running
away from our part of space at speeds
which increase with their distances. The
remaining seven registered a velocity of
approach, but two of these gave so slight
an indication that, with more refined
measurements, the motion may he found
to he a running away like that of the ma-
jority,

The island universes, which, hecause of
their rotating pinwheel appearance, arc
known to science as spiral nebuls, are
apparently independent systems. Each is
believed to e a vast whirling circular
swarm made up of millions of stars, some =



what like the Milky Way
which our own sun s
middle-clazs aorh among wiil-
lions of lesser and greates
lights. Indeed, 1o a watcher
in one of these universes our
I'u[ﬂ.]-q._"- 1:.",';|_'.' ook 4l g-l'il-:l.'n|:-|:-.
appear as a spiral nebula.

Nebula are not rare
scarce: Indeed there are hun-
dreds of thousands, perhaps
millions of them, but most of
them are so far away that in
pur larrest telescopes they
AL -er1|'|_'|' qa% ['u;..*_'.' spols al
light, The millions of stars,
after hours ol exposure o
the most sensitive photao-
graphie plate, are able by
their mass effect to make only
i hazy pinhead image on the
photograph, Even the near-
est of these bodies, the Great
MNebula in Andromeda, is so
distant that its light must travel 803,000
vears to reach our telescopes.  But that is
just next door for an island universe, and
we are able to get a comparatively close-
up picture of the Andromeda spiral, When
we photograph to distances of 100,000,000
light vears, as the Mount Wilson astron-
omers have done recently, the picture he-
comes a faint speck that onlvy an expert
can decipher,

In 1917, Dr. William DeSitter, of Hol-
land, predicted from mathematical com-
putations that distant ohjects in space
shoild show a runaway motion. At that
time only three island universes had been
tested with the spectroscopic speedome-
ter; it seemed small evidence on which to
base so revolutionary a prediction,

But presently more evidence began to
pile up. Dr. ¥V, M, Slipher, at the Lowell

e
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View of Iaterior of 58 Modess Observata
Mow Used: Compare It with Mewton's

, Bhowing Giant Telescope
elescope on Oppoaite Page

observatory in Arizona, set himself the
task of photographing the outside systems
and measuring their veloeities. By 1922,
he had “clocked™ forty spiral nebule, and
thirtv-fve showed themselves outward-
bound, hustling away from our part of
space with a unanimity that seemed star-
tling.

At Mount Wilson obzervatory, the
enormous eves of the sixty-inch and the
li¥kinch telescopes were turned on other
apiralz, and soon Dr. Edwin Hubble and
Mr. Humason began to report findings
that confirmed and reinforced the earher
picture of a scattering of the star syvstems
in all directions. By the end of January,
1932, they had measured the velocities of
fortv-eight additional spirals and the una-
nimity of their flight was nnmistakahble.

While the speed of these runaways is

L



not uniform, one pecul-
iar repularity was 1iots
eid: The farther off the
olyect iz, the more rap-
idly it ig receding.

Thus, the famous
Whirlpool nebula, the
first spiral to be discov-
ercd, whose distance is
stuch that its light re-
quires two million years
to reach us, is running
away at the compara-
tively leisurely pace of 175 miles a secomd.

Another spiral, in the constellation Vir-
o, which 15 six million Light vears distant,
is withdrawing to the tune of 550 miles a
seconid,

Still ancther, in the constellation Pega-
sus, distant twenty-three and one-half
million hight vears, 15 traveling away at
the rate of 2400 miles a second.

Then there is a massive spiral which
shines through the stars of the Great Dnp-
per—it is seventv-two million light vears
awav—and 1its wvelocity of
MK mitles a secand,

And so the scale of velocities goes up as
the remoteness of the objects increase, un-
til we come to the two faint nebula dis-
covered at Mount Wilson last January.
Their position in the sky i in the direc-
tion of Castor and Pollux, the heavenly
twing, The distance of the nebulz from
the earth ig 135 million light vears. And
their speed of recession is 15000 miles a
second—by far the swiftest speed yet re-

Fecossiomn 18
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corded for any celestial hady.

But what does this scattering
flight of our neighbors mean? In
1930, following an astronomical
conference in England at which
this latest enigma of the stars was
discussed, attention was called to
a scientific paper that had been
published back in 1927, Tt was the
work of Abbe George Lemaitre,
a priest and scholar of the Uni-
versity of Louvain, who has de-
voted his life to mathematical
studies., In this article, Lemaitre
analyzed the problem of the run-
away nebule and proposed the
amazing solution that space itzelf
was expanding and car-
rving everything with it,

This revolutionary
idea, which pictures the
universe 4s a gigantic
growing bubble, 15 the
sensation of the day in
astronomy. [t haz been
hotly debated and has
withstood criticizsm to a
rematrkable depree, Ein-
stein has been compelled

Top, *Island Universs® Mearest Easth; Center, the
“*Runaway” Universe; 3 :_:-ali-'. Famouws ""Whirlpoal™
ebula
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(in} |'|:--"|i|'_'. his II."II'iii':'-' of
the umiverse as a result,
and in March lazt he said
"1 believe the apparent
motians af the

from the

neholae

B
carth are

real.”
i."l'-l':l the ::-'l-:'l"..'lll-l'.'l-i.
exports arc ilele to esti-

1

muate the size and sab-
gfance of the tmiverse
Sir Arthur Eddington es-
i the present

FALE O CXTUERINSION TR the

uttiverse s donbling its

immeier about evers
1,5 miillion vears, “amd
T8 Sa0ay 'I::_'.lu-llr-~5-:||=-'!-
I 1n :.Iil' WAY I D
. :
171 I ForfELenon =
;
ever,” he adds
But, say the reologists
" : ;
! can this b For, ae

cording to the testimony
of the radioactive Tocks,
the earth itself is g
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Above, Bequence of Bhapes into Which Mebulze Can Be Arranged;
Below, Celestial Speedometsr Which Diseects Light of Stars to
Measure Their Velocity

And, say the astrophysicists, the sun is
far older than the earth, its chilid. Indeed,
it James Jeans has figured the probable
age of the sun, and gives it as seventy
million million vears,

How can the whaole universe he voung-
er than its children, the sun, the earth and
the other planets and stars?

This is the enigma that science iz piz-
zling with today, and it looks forward
with added keenness toward the day when

times as faint as the

A00-1neh telese e, T

prder construction, will he !'l.'-l-lj-'

use.  For the new imstrament
reveal obijects that are ton

fatntest that

can be photographed todayv. 1This
means=that with the new mstri-
ment many of the remote spirals
now dimly seen will be brought ta
fnegsmrement, and that MANY even
remate, and not seen at oall

'i:_"|||

maere
novw, will he rev
enough to betray their velocities,
For the news of these incredible
speeds is brought by the starlight,

{ ;.I;'lli '-'1 li

the fragile rays which have traveled mil-

lions of vears to reach our instruments
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ELECTRIC VAPOR DISPELS Ft}[i-

By spraving

clouwds  with

fog VapoT

charged with electricity, the atmospherc
can be cleared, according to a German in-
ventor. A ship equipped-with such appa-
ratuz would be able to clear the atmos-
phere JKI){'IU Eee_:_r. ahcad of its bow,
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ﬁ*“ Back -Yard Railroa

Makes Mnnev,r

"I.[FITH NICS

r Boy

the top of an eighteen-
foot mast, made of two-
inch pipe. At the top of
the pole are collector
rings which contact with
lirushes mounted on the
swinging boom, sixteen

—zpnetructed at a cost
of only 340, an electric
railroad 15 being run on
4 money-making basis
bv itz three-vear-old ap-
erator in the back vard
of his California home,
Three complete turns of
the 120-ioot oval track
constitute a rule which
costs one cent, The line
was built by manunal-
arts students of John
Muir Technical high
school in Pasadena, and
iz operated by the son
of the directar of indus-
trial arts of the Pasa-

K
¥
¥

o

dena schools. A quar-
ter-horsepower motor,
costing 28, powers the
- lncomative, and castings for the wheels,
axles and trock assembly were $7 more.
The cab of the locomotive will accommo-
date a boy twelve or fourteen years old
and is entered by lifting the hinged top.
The car body is fortv-nine inches long, ff-
teen inches wide and twenty-eight inches
high. The frame and body cost 3. The
car stringers are of oak, one and one-
gquarter by one and one-halt inches, and
the cab is covered with three-eighths inch
three-ply pine, with the roof sections,
front and rear, and the pilot made of
twentv-eight-gauge galvanized iron. Wires
are run from the house-current supply to

Electric Railroad Built in a Back Yard at a Cost of 340 Which Is Making
Moy for Yoeuthfil Operator at a Cent a Ride

feet m length, and to wiping brushes at-
tached to lead wires which run along the
swinging hoom and drop down to the car's
trolley, This assembly cost §9. Power
from the electric motor i3 transmitted to
the wheels through gears. There are real-
Iy four gears in the assembly, one on the
mator, one on the axle and two interme-
dinte ones, Instde the cal, fourteen inches
wide, twenty-six and one-half inches high
and thirty inches long, i3 a double-throw
switch, enabling the motorman to go for-
ward or backward at will at a speed of
four miles an hour. The cast-iron wheels
are four inches in diameter; the axles, of



-

POPULAR MECHANICS

cold-rolled steel, are one-
half inch in diameter, and
the ten-inch-gauge track uf..d—’ SR L
mild steel, three-sixteenths -\:% ol
by one and one-half inches, - <5 _'--.

15 set into grooved red- - "'“_“'l
wood ties, The track coft-p ‘ E
£9, and the ties, one and '+ S
one-half by one and three- é ¥ X
quarter inches, cost $3 -r-l". N
Several similar lines aregSe.
heing constructed by !ngh- o
5-!.]1::1[:] students, and in-—A"
structors clhim any me- -
chanically inclined boyv ®)
should be able to build
such a road

DEER GIVEN WITH
AUTO BOOMED
BUSINESS

Deer given away as a
premiom with the pur-
chase of each car for $500 or more have
brought a miniature boom to an enter-
]H'r*:.]u;: merchant in a Nevada town. Hav-
ing seventeen deer raised on the outskirts
of the famowus Kaibab national forest that
overhangs the northern rim of the Grand
canyon, he conceived the plan of offering
one free with each sale. The plan worked
so well that more deer were required, eo
that TI'H‘.' rearing of deer mav become a
mn-w.:nrx sideling ,,|:| thiz dealer’s fature

|l11=;'11-,|.'.l-:-'. i 4
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JAMES CASHMAN

Deer Lot of a Nevada ﬁuturrmbllz Diealer Who Offered
air Animal Frec vl :|.|-_H. Car Purchkasid
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frgm  Gasoline 'Iri!ll:uiltd on a Trac-

tar; It Is Teeemded Partleolarly for

IJ':H: on .ﬁ.U'pLirEE 1w Make ving
Br

Lia,;t 1-\.{
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WATER IS WRUNG FROM FUEL
TO MAKE FLYING SAFER

Tust ’ulnpml as standard equipment by
the army air corps, 15 a separator, for in-
stallation on planes, refueling trucks and
storage tanks, that removes the water
from gasoline, It isthe invention of a sery
reant in the experimental cngincering sec-—
tion at Wright field, and the only moving
part of the apparatis is a delicately ad-
'||=x'r-rf1 Aoat that sinks in any liquid of a

w-ur epecific gravity than water. Anv

-mqu..u,l influx of water causes the Hoat to
ri=¢ aml allow the water to fHow directly
|||rm|gh the chamber and escape, Water
in minute quantities is trapped in the hot-
toom af the chamber until its level 15 high
cnough to actuate the float, Baffle plates
prevent the inflow of 8 mixture of water
amtdd gasoline in volumes too great Lo be
sepprated. The larpest model thos far de-
veloped delivers 150 gallons of pure fuel
a minute, while others are small enough
ter install on the feed line of an airplane
or automohile, Tt is said the scparator 1s
s sensitive that it can be made even to
separate cold water from haot,

fﬁ*}%&t

d/ In the hody of the average human adalt,

there 15 enough carhon to make maore
than 9000 lead pencils.
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Super-Zepp to Have All Lirxuries of a Liner
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e e Smaking Foom of the Huge Zep-
Y 1 ] pelin Mow Being Buoilt in Germany
= o Carry Fifty Passengers

1 . ool 5 F, - y Bl : 5, .l.. y r I:._-|.. -. - e
L\_" ) ' - [h) ¥ E ) ] ] 1 3 1 1 [
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i
#J
f’ * 1 1 Arrangemdint of Cakins
N and Qtuadters im Two
3' # | 1 Decks; ti= Ship Will
iy | 1 1 \ Ba Qver B0 Feet Long.
L"L 3 ar Twenty-Twp Feel
- . [ Longer Than the “'Graf
W . il : ' X Zoppadin,™ with a Dis-
& ot placement of 6,700,000
e 1 L L. . Cubic Feer, and Inflated

) 1\ opoWENADE Y ROOM By il Eichum
: [t e e - -

Promenade Deck and Lounge:
the DMragibie Will Be Driven by
Eight Engines. Two Motors Be-
ing  Imstalled in Eacl' aof Four
Liaadolas, - Which Will Be Con-
nected by Transverse Passagoways
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SsUN HOLES SET SEEDING
TIME FOR ANCIENT
INDIANS
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SUN HOLES SET SEEDING
TIME FOR AHCIEI’-IT'__
INDIANS

When ravs of the rising sun of
March 7 struck a third wall after
passing through small holes in
twa other walle of their watel
tower, ancient Indians of the
wais time tio

i

[
L
i, 1

'H.I'II.I.lI"-'-"I'.'\-: .I‘n.rll‘l".'\.' i.1

W g e Torn it eilfen srops. When
w the sunlight reached the same
spot on October 7, they began the
harvest. That 1= the picture drawn
o of the sun-hole calendar found in
e puins left by the Casa Grande
trikies, who tilled the soil of Ari-

e wroma long before the dizcovery of
“ America by Columbus, Only on
those two davs is the sun in the
rizght positien to send its light
through holes in twa thick walls,
“Jacross two rooms and to a marked

g

spot on a third wall. Leap year,
the phenomenon occurred one

2(1.17.' earlier. The Indians are be-

5 lieved to have timed their planting and
harvesting festivals by this calendar, which

“ i ranked with famouws devices for reckon-
ing time by the sun used by the Egvp-

tians, |_|1¢,~j'-,l|[a:.-;. Indians and the ancient
N 1
Entnnﬁ.i__li.i .-;Lr"I {1.151:*« L,

WAXED WRAPPER IS RATNCOAT
FOR DAILY NEWSPAPER .

. . d B2l
Some newspapers are being delivered
incasea] o raincoar: i bad weather,  Des

livery hovs tossing papers on doorsteps
and porches aré often careless, with the
result that thé paper 15 wet anmnd soiled
the customer Fets if,

iwhen To keep it

; -

Newapafrer b Wamed-Pajee Contilner Which Keeps It
Diry Ewen Though Delivered in the Eain

clean) and dry, waxed wrappers are pro-
vided and the papers are delivered in the
waterpropf containers, .
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Laying Slabs of Gepsum on Steel Beams Prepatatory to Fouring

-

Concrete on Top to Form a Firepreof Fleor

FIREFROOF FLOOR EASIL... LAID
WITH SLABS OF GYP5UM

A new and much more speedy method
of laving fireproof Hoors has vecently been
developed for office buildings, hotels, sky-
serapers and other architectural types
where concrete is utilized, Between pairs
of stec] I-heams, slabs of gypsum, cut to
length, are laid and the concrete poured
on top. The construction has the advan-
tare of heing not only fireproocf, bt
speedy and requiring little expert atten-
tion in preparation for the conerete,

HOME MICROPHONE IN NURSERY
1S KIDNA GUARD -, v/} f

Every sound inFtie  fufsery can’ be
heard in other parts of the house 1 a
home microphone, designed at first as an
amupsement device, 15 installed near the
babv's crib and connected to loud speak-
ers in other rooms,  Testz of the mike
show it to be excellent protection against
kidnaping, for footsteps, sounds of raising
a window, the child’s whimpers, and other
noises, cotld be heard in the living room,
bedroom or wherever one of the loud
speakers was in use. The mike alsa can be
connected to the ﬁmnd-}.r-:l radig set. 1 ¢
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A FTER devouring an
. enormous capital of
bBlood and trecazure, the
war has been paving back
to humamnity thin but ac-
cumalating dividends in
the form of a new craftemanship of the
surgeon which iz called plastic sargery.

Comparatively little was known of this
art before the war., Then, as soldiers of
Britain, France, Germany and the United
States began o accumulate behind the
lines in hideous formations of living dead,

68 L

By BOYDEN SPARKES
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somethiing had to be done
tor them, and so this new

skill was developed swiitly.

sculpturing in living tissue

had advanced to an aston-
ishing degree by the end of
the war, When they took off their army
uniforms it was already clear ta the newly
developed specialists in plastic surgery
that their work was directly applicable to
the relief of disfigurements met with in
civil life.

Some months ago from the middlewest
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there came to the office
of a plastic surgeon a
voting man who had fit-
tedd himself for the pro-
fession of teaching., In
hisz adeolescent vears an
infection, starting in his
teeth, had made it neces-
aary to remove much of
his lower jaw. Ina futile
effort to coneeal the de-
formity, he had grown a
mustache, This, with his
lack of o chin, gave him a
grotesque likeness 1o that
comic-strip character
Andy rump. Although
entirely svmpathetic and
fully aware of his teach-
ing ability, the educa-
tional authorities in his
town dared not give him
a joh, They told him as
tactfully as possible they
feared he would not be

Ahove, This Is the Latest in
GealpsTreatment Apparatus—a
Bteamer to Eeplace the Okl Hat-
Towel Methad, smd 5 Hair Dries
of Electrically Heated Cylinders;
Left, Cloaning the Eyes Thoe-
ﬂllﬂhl'll; Preparatory to Applyiog
a FPair of Artificial Las

A
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able 1o maintain dizcipline in a class of  Artilicial teeth completed the job, Today
high-school boys, he 15 anvthing but chinless. His face has
*1 made a new jaw for that man out of the strength of Mussoling, and he is mak-
i piece of his bip bope,"” the surgeon satd, Ing a fine record as a teacher™
“Bone grows and regenerates itself so the The formation of new lower jaws, man-
hip was not permanently weakened. In-  dibles, by bone grafts to replace others de-
deed, now it is as strong as ever, and the stroved by accident or disease has been
jaw is a substantial member of his face. accomplished many times since the war.
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A gredf many thousands of Americans

have seen the result of one of these tri-
umphsz of plastic surgery. Eugene Criqui,
weight championship of the world from

French prize ighter, who won the feather-
Johnny Kilhane in 1923, only to lose it a
month later to Johnoy Dundee, had such

a jaw. In the fighting at Verdun, the low-
er part of his face was torn off by a shell

¢
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iragment. French surgeons rebuilt
his face so skillfully that the new
jaw afterward withstood the savage
pounding inflicted in manv later
ring battles,

A great many of the miracles of
facial surgeryv are wrought for the

Left, Vapor Generatar Tar Afi- .._L 5
Mring a Turkish Bath to .
Head Alapg el e

purpose of making some afflicted indi-
vidual capable of facing the world holdly,
of removing a very real handicap in the
way of getting a job,

Recently a reconstroctive surpeon told
of a legitimate application of his skill to
damaged beauty., We sat in his office Li-
brary amid souvenirs of his medical-corps
service overseas. [ he question that start-
ed him talking was about a talented ac-
tress who was one of his patients. Months
agp, the was badly burned by the explo-
sion in her country home of a gas water
heater, At the time fears were expressed
that zhe could never again appear hefore
the public.

“She will return to the stage.,” he said,
“and be as charming as ever. Her hands
are still sensitive to the touch, so that
when she greets you, she offers an elhow
to shake instead of her hand. Time will
correct that, Her face was terribly burned.
All the skin pecled off. On her cheeks
there were places where the skin was gone
right down to the flesh — third-degree
burns. Actwally I did nothing but give
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nature every chance to repair the
damage.

“Aiding nature was almost a
horticultural problem. Nowadays
we scarcely ever putl dressing on
a face 't'l'l_"'llll'l:d_: We Nnever, 45 o gar-
dener would say, fertilize it, What
damaged skin needs above all else
iz sunlight and open air. We hu-
mans have been a long time learn-
g what all apimals zeem to know
instinctively—the healing value of
sunlight. In this case, the tiny
islands of cells reproduced them-
selves until only a small area was
left deeply scarred.”

Nonc of the men from whom I
sought mformation are beauty
doctors. All of them uttered sol-
emn warnings that the beauty
docdtors make extravagant and
unsupported elaims as to what
can be done. “God,” said one of
these doctors earnestly, “will al-
ways be able to make a better
face than any surgeon. Never-
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Tep, n Ceifure That Was a Lai
Time in the Making ; Below, Mn
Pack Applicd to Face and Hands

theless there are many
victims of accident or
disease hiding mutilated

faces from the world I|IM"'""----..

whose appearance we f'é‘r*-i,

might correct if given
the chanee.”

The whole field of skin grafting is an
amazing activity. There are two

sl
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transfer of a piece®i skin
to cover an area that
needs the replacement.
In what is called pedicle
rrafting, one end of the
skin 15 left attached to
draw the nourishing hen-
chts of blood and Iymph
from the body until the
other end has become
rooted at the place to be
repaired, Often these

e
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sections, in tubuolar form,
are migrated step hy step from one part
of the body to the part that is to be healed.
methods. A free graft is the outright As one end becomes rooted in an incision
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A Reluvenatlng Machine Which Complates a Protesa of Peeling Old Skin
from the Face, and Restoring a Skin of Fine Texture

ard manifests health, the other end 15 cut
free and swung nearer the goal.

A remarkable ease about which T was
told was that of a fairly common tvpe of
the patients who go to plastic surgeons
for reliei, This man's head had  been
jammed through a windshield in an auto-
mobhile accident. His nose was flattened,

can evelid was so drawn in healing that the

red lining was exposed, and most of his
lower lip was gone. Today he has a good,
rugged countenance, The lip was replaced
from skin from his arm. A vermilion hor-
der was provided by a section of the lin-
ing of his mouth, Only faint scars remain
of his original disAigurement,

The rebuilding or re-creation of noses
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i= among the commons-
est operations the plastic
surgenns are asked to
perform. They call these
undertakings rhinoplasty,
Rhinoplasty has an an-
cient history. In India,
much more than a thou-
sand vears ago, there
were men who could
make a passable nose by
grafting a flap of skin
from the forehead. As a
rule about two months is
required for the joh, The
cost ranges from $250 to
several thousand dollars.

“Nope of ws has ever
built a really satisfactory
ear,” I was told by a sur-
geon lately, “Sa far, the
hest we have been able
to do has been to make o
pretty Food ear. A while
ago one of my colleagues
made a new ear for a po-
licemian who had lost one
i a motorevele acendent,

“A piece of rib earti-
lage was carved in a thin
likeness of the existing
ear. This was planted up-
sitle down under a flap of
skin high up on the po-
liceman’s shoulder. When
the skin had grown fast
to the cartilage the po-
liceman appearcid to have
an ear growing on his
hack., Next a pedicled flap was formed, a
tube of skin with the ear growing at the
¢nd. This fabricated ear was swung up to
the site of the missing ear and, antil it
had grown fast, was nourished through
the tnbe of skin still attached to the shoul-
der. When this was cut away, the job was
finished. The policeman had a new ear.”

The suvccessful plastic surgeons have
crowded waiting rooms. One told me he
performed about 700 operations last year,
many of them charity cases. Half a dozen
of his patients in recent vears have been
rangsters. Each came seeking the re-
moval from his cheek and chin of a livid
S-shaped scar, the mark with which the
underworld brands those of its kind who
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become too garralows under the gquestion-
ing of the police.

In a western prison some time ago, the
warden decided that convicts who  had
aerved their terms were genuinely entitled
to present a new face to the warld,

A man who had completed his secomd
term for robbery first brought about that
warm-hearted attempt to give ex-convicts
att even break,

“Why don’t vou go steaight this time:s”
the prison official had asked, “You've paid
a stiffl pemalty so far—tien vears”

“Warden, are vou telling me?
ed the minutes in those vears.”

“It's up to you, Jim."”

“Is that so, Warden? With this pan I
might try to take Bull Montana's movie
job gway from him, but that’s my only
chance. With mv Hat, broken beezer anil
these windmill ears I'll be arrested the
first time somebody hasa wrong thought.”

The result of that conversation was that
the convict spent another two months in
prison, this time in the prison hospital as
a free man. When he emerged, the doctor
had adjusted his ears so that they lay close
to his head and his nose was straight.
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ONE-PIECE LIGHTING BRACKET
FITS ANYWHERE e H

Cast as a unit, an aluminum hrul-:r:t for
indoor or outdoor clectric lights is heing
offered to reduce the time and work of

assembling parts, Different types of re-
fectors fit into the ]n':u:hf.: which i3 espe-

Light Bracket, Cast in One Piece, Eliminates the Work
af Assembling Parts and Wiring

cially adapted to lighting of farmyard,
prlx'atr_ Earagre gruunrjﬁ and similar places.
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Setting :-: or at a Number Freguently Called. H:IH:I.'!-
1 |.|d"|| oag - Catsections without  Dialing

CALL MADE WITHOUT DI E(mq
ON AUTOMATIC PH'I:I'N

Calls can be made :L11tn11mtf-::|.l|} by at-
taching a Frenchman's iifvention to the
ardinary telephone, Fifty numbers ire-
quently used by the subscriber can be
willed without using the dial. The inven-
tion resembles an oblong hox, with two
levers, one working in a slot that divides
the box in half and the other at one end.
One lever is set at the number to be called,
while the other completes the operation
of ringing.

BIRDS TRAINED TO CATCH FISH
FOR ORIENTAL MARKET 1)
]

Cormorant fishing, once regarded as a
sport, now has been commercialized by
Chinese and Japanese fishermen. Fishing
15 done at night, the “bhait” heing a basket
of fire suspended [rom the boat to attract
the fish. Each hoat carries a “crew™ of
fishing birds which are tethered by cords.
Through long training they become pro-
ficient in diving into the water, seizing
fish and returning them to their masters,
a pood bird sometimes catching as many
as 30 fish in one night. PBecause the
cormorants work best when hungrv, and
to prevent them from swallowing market-
able fish, each wears a ring of woven fiber
around its neck adjusted to prevent the
passage of commercial-size fish vet allow-
g the bird to swallow minnoyws, -
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Germans Bmld with Light as Well as Stone
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) a..!':'.' Actoaily huilding with
— 5 lhght as well as stone, l
- _i concrele and brick, Ger-
S mian architects have de-
.=
e — g 1.':-1__:!||'-"| 1 TNew sart of
% constroction art in Ber-
¥ ||'.| 1l."|--'ll." '.| 1I" I |II B
X s erected, lirhting of-
- lects arc -|'..|I'l1 in re-

lation to form and mas
instead of leaving thr_
floodlighting or art ef-
tects to he installed after it 15 completed.
The contrast between the dark and the
lighting effects gives each building a dis-
tinctive and modernistic appearance. Not
only have architects taken up the artistry
of hight to excellent effect, but outdoor
advertisers have adopted the new medium
as well, some of the oldest and largest
firms of the city heing among them.

Examples of Carefull
s Applisd 19

CLOCKS THAT ARE NEWER RIGHT
ﬁsfgnm WORLD CORRECT TIME

ocks that are alwavs wrong keep the
world's most accurate time. They are the
timepieces in the new clock 1..11|]t. a don-
ble-walled cellar with doors like an ice

eround

LS

box, sunk in the
[ at the United

iates
obhservatory in

1'.-.| Fmrien. 1he clocks
1‘“.'a-....§- the radio time
signals from Arlington,
by which millions of

Americans set their
Althougrh
the clocks are “wrong,”
thizs does not affect the
accuracy of the signals,
becawse they are incorrect by only a fr:\:F"
hundredths of HY _-~.|._'|_'1|;|1|;|I mnil {\-ﬂ.:]] ]'|_-ig'|1t
astronomers at the ohservatory check the
time as shown by the clocks with the time
a3 shown by the stars, then make allows
ance for the error percentage when the™
signals are sent out. The clocks always
will be “wrong,”" because they never will
be reset, Inside the vault they will tick
undisturhed in a temperature that never
varies more than one-tenth of one desree
from eighty degrees Fahrenheit, with pen-
dulums swinging in an atmosphere that
virtually never wvaries, and safepunarded
irom outside vibrations and dizsturbances.
Resetting the clocks would cause more
trouble than allowing continually for the

watches daily.

Pladned Ilumimaticn
erman Bulldings
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tate of crror, becpuse, shonkl someonc
enter the vault, his mere presence would
disturk the heat, pressure and other con-
ditions sufficiently to affect the clocks

themselves, and this woeukll upset the er-
rar calcnlations.” As long as they tick on
undisturbed, the rate of change i3 con-

stant, and the ersors can be computed
with great exactness, The clocks are run
by electricity, and windows in the vault
walls and a periscope into the vault trom
above enable an examination of the time-
pieces without entering the quarters, The
average orror in time signals 15 less than
one three-hundredth of a second.

L ¥
BIBLE HAS LIVING EH&@ACTERS
TO ILLUSTRATE SERMONS

One Cincinnati pastor illostrates his
SCFITOTS .ll-]-—-m"rTI",ITr\';:‘ull Bible with living
characters. The hook is eight feet wide,
ten feet high and four Ii::*nul deep and stands
upright. At the beginging of the service
the Bihle iz closed. 11 iz apened as the
passage for the sermop is read, and re-
veals a scene to illustfate the text with
living characters portrijving the principal
parts, |

'Big Bihle Contain-
II.II“ BceBes with
| Laving  Charactera
| to Portray Serman

“o 0. beAdnes
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Ballean Tire for Wheelbarrow Prevents -q

Demage 1o Lawns and Gardens

WHEELEARROW ROLLS EASIER “—

ON BALLOON TIRE

Balloon tires for wheelbarrows not anly
protect lawns and fiowerbeds, but in heav-
ier wark are less fatigning to the pardencr.
The wheel and tire arve zupplied in one
unit to replace the usual iron-tired whesl

BALLOON THEORY OF UNIVEREZ

HELD SIXTH BIG DISCOVERY ﬂ'

In listing the important contributions
to science, Sir James Jeans, British phys'-
cist, names thebatoon theory of the uni-
verse as the sixth big discovery. This the-
ory halds that the nniverse is swiftly and
perpetually expanding, like a balloon or
soap bubble being blown up. And since
thiz expansion 15 pushing out the theoret-
ical limits of space, objects in the universe
are said to be moving away from the earth,
as well as away from cach other. Sir
James says that we cannot be sure vet,
but to all appearances, objects at almost
inconceivable distances from the earth are
moving away irom vz at a specd of nearls
1.000,000 miles a minute. The other 5te_nh
in secientific progress are listed as: an-
nouncement by Copernicus that the eart
revolved around the sun: puhblication by
Mewton of the law of gpravitation; Dar-
win's “Origin of Species™: the discovery
of electricity, and Emnstein’ qlthn:nr], of rel-

ativity. . :{ W cet
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Sight Unseen

Secret fﬂé)‘ i International ity #es.
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l-'"~' a laboratory hidden under the caves

of a building in old Greenwich vil

| [ =T T L T - & . Ly, |y ol kB L |
e, Wew York, a shaded lamp stlhovetted
three fipares, Two men m amform, a wo
mian in hiack, gathered around & drawing

board upon which was tacked a sheet of

[ EHY LI [t the eircle ol |:.;..I it shione—
creamy, smooth, heavy, the Anest private
stationery. But upon its surlace not a

word, not o mark,

Strange then, the tenseness of face amd I'\.l,"h
hprure of the three who bent-over “that "'I._]

biank sheet. Stranger the eagerness with

which the woman gripped pencil and note-  ately they began to fade, but not hefore
hook, a8 one of the officers stretched his  the woman had copied them. When she
hand into the lamplight, ITe held a small  had, they brought a chill of horror.

stick, around which was wrapped a bit of They revealed that, somewhere in New
cotton, stained brown. This the officer York, was a German woman spy, writing
drew carefully across the paper, where it her chief in Berlin to send her an altar,

left a trail of rich sepia. with holy hgures made of plaster—and in
The three bent still closer, then, with  that plaster was to he concealed a power-

fquick intake of breath, stared at one an-  ful explosive!

other with amazed trinmph. For etched Conmingly she had tried to hide her

upen that brown background, as in white  footsteps. She had discarded her real name

fire, were letters, words, Almost immedi-  and title and posed as a Frenchwoman,

74 -



Mg, de Vussiere, Repeatedly she lad
changed her hiding place. Her progress
she had reported in sccret ink, made by
soaking in water a silk scarf that the
chemists of the German secrel service had
impregnated with a special fluid. Before
writing, she soaked the amooth, heavy pa-
per with a weak ammonia solution, then
pressed it for an hour, After writing, she

(R BT AT S

2 + | e s oy | 1 By S
sponged the paper with the same solution,

then pressed it for twelve to sixteen hours
longer.

Now, this mysterious {luid that her scarf
hore, was one of the highest developments
of the German sccret-ink experts. It was
called “F* ink, and so cleverly compound-
ed, that only one reagent would develop
it—an iodine tablet, dissolved in vinegar,

oy
L
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But experts of the American secret-ink
laboratory, and Dr, Juliana Haskell, of the
matl censorship, solved the myvstery, read
the hidden messages and helped catch and
convict the most dangerous woman spy in
America daring the World War.
Reading these letters was one of the
outstanding accomplishments of Ameri-
can chemists in secret service during that
war, but not the only one. They tested
for secret inks an average of 2000 letters
a week, and discovered more than hOfty
important spy letters, which resulted in
many arrests, and saved the country, our
army aml navy from many hidden dangers,
In such plotting, secret or “svmpathet-
ic" ink has alwayvs plaved a part highly
fascinating and dramatic, Tut 1y most pea-
ple as darkly mvsterions as the plots
themselves, The same myvstery shroids
even the origin of these intriguing con-
coctions, althourh we do know that the
Greek Histaeus shaved a slave's head, tat-
tooed a message on it, let the hair grow
again, and sent the slave to tell a fellow
conspirator simply “Shave my head.”
The first real sympaihetic ink came in
the seventeenth centurv—lead acetate, de-
veloped by hydrogen snlphide, Yet today,
JO0 vears later, the average reader knows
that secret ink is any Huud, writing in
which iz mvisible until developed by heat,
light or chemical action—and knows little
more, Mo wonder, for those who use such
ink are mostly spies, criminalz and diplo-
mats—close-mouthed gentry,  So, while
the best secret ink today 15 helieved to bhe
the four-chemical compound of Doctor
Bavle, that the Irench secret service nses,
thev, and they alone, know what are the
four chemicals, The last fifteen vears have
seen greater progress in the science of se-
cret inks, than the previous three hundred,
Our own seoret-service laboratory in
Washington learned how to turn out clev-
er imitations of the passports and creden-
tials of pnv country i the world, with
seals and stamps complete, faked by clever
rithber imitations and watermarks imitat-
el by glyeerine. Secret laboratories could
and did imitate printed matter of all sorts,
The French and most others faked photo-
eraphs. The British imitated German
newspapers and books, concealing beneath
familiar exteriors the poizon of propagan-
i or spy message,

Like the rest of their socret zervice, the
British secret-ink laboratory was especial-
Iv ¢lever, and. in the fArst davs of the war,
won a great triumph that influenced irs
whale course. That was thanks to the
chief of the German naval secret service,
who, back in 1910, had accompanied the
kaiser on a wvisit to London, to cover a
check-up on his spy svatem in England.
At might, he wvisited a German harber,
patred Erast in the Caledonian rogd—tao
the delight of his English shadowsz, They
found Ernst to be what secret service
terms & “letter-hox™ forwarder of scoret-
ik mstructions amd reports to amd from
all twentv-two of the German admiralty’s
spies in England.

Thenceforward, the British seeret scrv-
ice read all thi=s correspondence, then
passed it along. That continued for four
vears, until Aungust, 1914, brought the
war, Then the spies were gobbled up, the
German navy's eves blinded. So the first
they knew of the movement of transports
bearmg across the channel 100,00 British
troops, waz when their Uhlans bumped in-
to them, in Flanders, with results that up-
set the German plans and helped win for
the allies the great victory of the Marne,

If those Germans had been blinded, the
British they met had not been; thanks
again to the secret-ink experts. As any-
one may see today, who goes to the Brit-
ish war-office museum. There displayed is
a copv of a Belgian newspaper of that
same fatefnl Auwpust, when a bedraggled
Belpian refugee delivered to a British se-
cret agent a pair of shoes, wrapped in that
newspaper. The war office threw away
the shoes, hut kept the newspaper. Partly
burned, daubed in grease, it looked uselezs
and harmless. But the chemists found
upon it what they sought—the slender
trail of their spyv's secret writing in lemon-
formalin ink, running through the grease,
leaping across the burned hole—a com-
plete table of the German troop trains and
their loads, that had passed through Liege
until a day or twa before. So, as the Brit-
ish took the field, they knew almost ex-
actly what strength opposed them.

For that British stroke, German chem-
ists were soon retaliating, displayving what
seemed to their opponents the most dia-
holical ingepuity in developing one new
ink after another. When the war began,
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the average spy used simple, handy Auids :
lemon juice, milk and water, saliva. But
soon allied chemists took keen interest in
the toilet articles found on captured Ger-
man agents, No matter if the hbottles
were labeled with druggist’s and doctor’s
name, the contents apparently innocent.
That made them, to the allies, more dan-
gerous, for il pressed, the spy could drink
them. Even cakez of soap showed, on
analysis, ferrocyvanide of potassiom. Find-
ing these tricks discovered, German chem-
ists ecvolved another, that for a time
worked all too well.

First, they devised sympathetic inks that
were quite colorfess. Then they soaked in
these inks, and dried, handkerchiefs, socks,
underclothing and other articles =uch as
are passed over in customhonsze searches,
Yet once past such an ordeal, the spy need
only dip his medicated sock or handker-
chief into warm water, then squeeze i, to
have secret ink wherewith to write his
reports, The British canght a spy hecanse
of stains on his necktie which
turncd out to be a silver
preparation. At the French
frontier, 3 waoman was
nabbed whose starched pet-
ticoat had sketched upon it,
in invisible ink, tracings of

important French fortifications, The Ttal-
ans got a spy at Canobbio, who carried
two kinds of reapents, one positive, one
negative, Soon allied frontier guards were
not only testing the linen of all suspected
spies oF messengers but even ther skins.
On that sometimes fair surface, a-chemi-
cial bath oecasionally brought out secret
wriling !

However the spy might exult at sue-
cessfully running the gauntlet, his very
uze of sympathetic inks hrought danger.
For he must keep with him, not ink alone.
but special cquipment for writing with it
The pens must not scrateh the surface of
the paper, so tmust be blunt, often ball-
pointed, of gold or aluminum and, before
using, should be held in a candle flame.
Paper should be coarse and porous, with
double coating, Before writing, it should
he bathed with water, then dried with a
linen cloth., T the ink vsed had been de-
rived from gelatine grains, then to make
it invizible, a wad of cotton soaked with
ammonia must he passed
over the sheet, Such
writing was developed
by holding it over a
saucepan of boiling wa-
ter, or a current of gas.
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The Germans once contrived a white
chemical pencil for writing on a special
linen paper of purplish shade, which in-
stantly absorhed the marks, leaving no
outward trace. If the recipient carefully
charred the paper in a flame, the charac-
ters appeared very clearly on a black back-
ground. But spies

MECHANICS

before he had confessed, and divulged his
whole method of working and the cipher
that he used to report to his superiors. So
for some time after his death, the British
secret service kept sending to the zame
address in Amsterdam, written on news-
paper margmnms, m the same secret ink,

signed “C,7 all man-

did not like the in-
genious pencil. To
be caught with one
meant death, 5o
with -other well-
khown parapherna-
lia of the sccret
writer's art, One
German sSpy was
brought to confess,
simply hecause care-
ful search revealed
in the lining of his
coat, a single hall-
pointed pen. That
was every iota of
cvidence—but 1t
was enough.
Another such find
enabled British se-
cret service to score
off its German rival
a patticularly imp-
ish yet effective
trick., The British

ner of misleading
information. In
pavment for which,
the Germans sent
to “201™ fully 32,000
before they discov-
ered that something
was wrong., And
with the $2,000, the
British bought an
auntomobile which
they christened
“"The Muceller.™
Thiz grim drama
shows the danger
that lurks always
for spies who, con-
filent in their own
secret laboratories,
forget that there
are others. For ex-
ample, that Hunga-
rian haron in Swit-
zerland who for-
warded to Vienna

postal censorship

found secret writing on the margin of an
apparently harmless newspaper, mailed
from Deptford to Amsterdam, which was
one great letter hox for Germany., The
hidden message was that “C™ was going
north, and would report from “201L." Only
one strect in Deptford boasted a number
201, and there Scotland Yard found one
Hahn of German descent. Dot he was a
British subject, and had nearly convinced
them of hiz ignorance of “C.,” when
searchers found hidden away, first the
telltale ball-pointed pen, then a bottle of
secret ink.  Ewvidently, Hahn was letter
hox for “C,” forwarding his reports. But
who waz “C." and where?

Hahn remained mute, =0 Scotland Yard
questioned neighbors, They told of a Mr.
Mueller who had visited Hahn just before
leaving for Newcastle, In Newcastle they
found him and returned him to London.
There he was shot in the Tower, but not

shipments irom
Italy, of fruit wrapped in tissue paper,
bearing messages written in milk, to be
read by holding against the light. The
Italian secret service removed the wrap-
pers. substituting others with  deloding
messares, A prominent Swiss woman got
into difficultics hecause she shipped into
Germany large gquantities of epps, some of
which were found to bear writing in an
ink of tithvymalus, a sort of euphorbia, de-
veloped by dipping tHe eggs into a solu-
tion of Fallic acid.

Another and different woman, the
French heroine-spy, Louise de Bettignies,
once smuggled a message with consum-
mate cunning, from Lille to London,
through the German army. She drew a
complete map of the Crerman fortifications
about Lille. This she gave to an assistant,
who was an expert penman. Working with
a microscope and delicate pen, he copied
it, with inwvisible ink, upon translucent pa-
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per, then pasted the paper

neatly over the lens of an
eveglass. Louise put the
glasses into a spectacle
case, which she carried
unsuspected through
countless guards, to a
British co-conspirator
waiting at the Dutch
fromticr,

In the intense compe-
tition of such a war of
brains, many new sccret
inks were developed, and
much additional knowl-
edge gained, some of
which remains still secret,
But bezides those already
mentioned, the following
can be listed among svm-
pathetic inks: Cobalt
chloride ; dilute sulphuric
acid ; copper acetate, and
kel chloride,

All of the above may
he developed by heat,
carefolly applied. The
amateur experimenter
can get especially satis-
[actory resulis from the
use of cobalt, which gives
a brilliant blue writing
easily revealed by heat,
hut not too much leat,
lest the writing decom-
pose. Cold air will make

I

it disappear again. Three

other sympathetic inks

arc: sulphide of potassium, developed by
lead acetate; pyrogallic acid developed by
copperas, and gold or tin in nitrohydro-
chloric acid.

During most of the war, indine vapor
proved a wsefnl rcagent, although allied
chiemists are said finally to have found
something better, perbaps the British “red
fluid.” But jedine’s numerons powers are
no less valuable Decause most of them
have been known since the Indian mutiny,
when the vapor was used to bring out
concealed writing in rice water.

[odine vapor will show the indentations
made upon paper by a dry steel pen or a
special glass one, It will make paper that
has been moistened and dried, as some spy
letters were, bluish-violet, and will show

crasures in dark brown, It will also re-
veal partg of paper that have been brought
inte contact with chemicals, which is use-
ful not only in secret service, but in de-
tecting alterations in deeds, wills, ete,
even thourh efforts have been maide to
hide the alterations with gum, gelatine,
starch and flour paste,

Even in peace time, the spy and his mas-
ter, the diplomat, use secret inks. Our
own war-time laboratory in the war col- -
lege at Washington has been closed, but in
New York City, not so very far from a
conspicnous memaortal to our victory in
that war, it i5 averred that there lourishes
another such laboratory maintained, not
by our own government, but by another
with which we are at peace,
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LUXURIES FOUND IN AIR TRAVEL
ON HUGE U. 5. PLANES

Many luxuries for the air traveler are
found on the huge U. 5 planes “American
Cii[.r]]ﬁ_rlﬂﬂ_‘:_{_:arihhunn Clippef” Seats
are down-upholstered, a buffet is equipped
with electric grill and ice box for serving
meals, a smoking compartment iz avail-
able, and the ladies lounge is well-fAtted,

AL IS5 DANGEROUS POISON

Thallum 15 apparently a polsonous met-
al and itz use in human medicine and in
wholesale poisoning of rodents should he
restricted until more s known ghont its
action. This warning has been sounded
by Dr, Marcus Ward Lyon, Jr., of South
Bend, Ind., and a similar warning was is-

—

Toyp. Boft l:ui-hi-'l:'lu Iil'l Lasinge; Below,
Looking through Smeking Cabla o Pilot's Comparsment

sued recently by the American
Medical Association apainst -the
use of the metal as a rat poison.
Numerous deaths have followed
use of the substance as a depila-
tory and in the treatment of ring-
worm of the sealp, and several
tatal cases of thallium poisoning
have been reported from the use
ot thallium-treated grain for the
destruction of ground squirrels,
It is also poisonous to plant life.
Other symptoms are nearitis and
visual disturbances.
B L7 0
WATER BOME IS SAFER

THAN EXPLOSIVES
IN MINING COAL

Dangers of mining coal can he
reduced by wse of a hydraulic
bomb, or coal breaker, that has
been tested suceessiully in lignite,
bituminous and anthracite work-
ings. The bomb, constructed of
rubber, is inserted into a hale
drilled in the coal and internal
pressure is applied by a hand-
operated hydraulic pump that can
exert a force of more than 2,500
pounds to the square inch, while
coal is broken down at from 350
to 1,500 pounds. The time required
to raise the pressure to the break-
ing point is less than two minutes,
The hose from the pump to the
bomb withstands pressures up to 7,000
pouttds, Only nine gquarts of water is need-
ed to give the highest pressure. The bomb
15 used many times, since it does not hurst.

Forces Waiter through Bomb,
cal in Saler Mining
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MNet [1:I-:-5"ﬂ'r:'§'fflcl|'| 'E.:u‘n-h.-m Got. Thebr Batting and Throwlng Practieo in Training for Haseball aboaed Unived
Srates Battleships; the Cage Keeps the Hall from Going Ovecboard

SEAGQOING BASEBALL PRACTICE nocturnal activity of some animals tends

KEEPS SAILORS FIT 1o increase with an increase of relative
humidiiv, and a decrease of air tempera-

Baschall practice on ships far from  pyre and rate of evaporiation,
shiore is made possible by batting and

throwing cages inclosed by netting. Spring
tmhliru;iuratllt United Seates fleet hegan ETUDEQ‘EJRBIII-II&IESE%%E%ET?&P%PI!EEY t}l'f 'I
Vi

while the warships were on their way from

Hawaii after the maneuvers in the Pacific, Capitalizing the

The ball may be hit hard, as the nets keep mehination of col-

it from going overhoard. lege men to dis-
%f-? 1#_

play the insignia
WHAT ANIMALS DO AT NIGHT of their alma ma-
SHOWN BY FLASHLIGHT

ter, a student of
il TTiprversity of

Studving beetles vnder the bark of trees Kiansas Das g:ﬁuc:l

with the aid of a flashlight is part of the a 5:1]!%[!&“ i-

job of learning what animalz do at night come Dy painting
within the forest depths. Three scientists midisture em-
made these observations on the behavior htems on wateh
:Ji:1mtur|1.1[;min'1'11~'- Creatures that move  ecrystals, When painted on the inside of

s in the dask have an average range of ac-  the erystal in oil, the miniature is fully
"'-...__t:wh' from 8:23 p.m. to 4:41 am. The protected, yvet does not interfere with the
maximium activity wsually oceurs toward  movement of the hands.  Most popular
"ln.., the fl1'=11’|.11]1., ol 1h1.‘. night, between 10:00  sohject is the “Japhawk,” a fantastic hird
> i‘.llp['; and 2:00 am. It was foumd that evolved as Lhu\]:&ﬂ or the university,

J.-L-"i._,ri{“-' o Gf',iiw §ig ﬂ L “J
A, t[ (Frelem

%‘b{_ Lﬂ_k::'ﬂf..rt"u 4/ ':f ! L’{ {Eﬁ ?'*1"{‘-1’3* “F’:;*:
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A Bchool of Bharks, Led by a Twelve-Foot Tiger Shark, Avscking a Sea Turtle

1" THAT are the facts about sharks? Do his life to the study of fishes is now in

they actually attack and kill? Are  possession of a mass of striking evidence
they more vicious at night than during the  based on both original research and veri-
day? Are the small ones as dangerous as  fied experiences of other students of ma-
the large ones? Is it true that

thev nip off paddles and can- Lelt, the Spacloss Jaws of a White
o8 3 -.I-'ll| 2 L ' Shark, Compared with a
giz¢ canoes! Are they a T Man's Head

menage to deep-sen div-
ers?  Dluestions such
as these are asked
daily by thou-

sands who visit
afquarinms. The
answers are sel-

dom satisfactory ; L
becatse most in- 0l A
formation 15
based upon hear-
sav. One man o o rinc life, He

who has devoted L v . ﬁ’-‘ is Charles Haskins
ﬁ , Townsend, director of

L | ;_- the aguarinm of the New

f York Zoological society. For
4 four vears, Mr. Townsend has
' been centering his special atten-
tion upon “Jack Shark.” the gail-

or's name for the tiger of the deep.

As a result, he has little patience
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Sea Criminal at L.arge!

l.'.;l-fl t|-|'\---|:'
who scek to de-

fend the animal. Sone-

times he 12 asked by oa
douboer, “Ihid vou ever seg a
man killed by a shark?™ Hiis guick

retort i5, “Dad vou ever see ooman mur-
dered 7

Sharks frequent the warm ocean cur-
rents. There are only a comparatively few
instances of losz of life from these big fish
in morthern waters. In the warmer scas,
however, they are abundant and consti-
tute an ever-present menace.  Some stu-
dents of marine life had hoped that the
recent extension of the shark-leather in-
dustry to many parts of the world and the
placing of a worthwhile price on the head
and hide of thiz old eriminal of the sea
would serve to reduce his numbers, buot
he is as plentiful as ever,

Even the growing popularity of shark
fishing apparently has had no effect in

— - ¥y

-l s |
Above, Shark with His Batellites, Pilot
Fizsh oo Teop and Shark Sucker Below

decimatme his ranks, The Cuaban sovern-

ment on -Sept, 3, 1931, canceled the exclu-
v sl

rh-fishing concessioi held by b
Havana coimpany and declared =uch aport
open to the public, This action was taken

i the hope of rulding the waters neat

j $ob g
Havana of man=-eale

& which, the govern-
“have killed

ten days”

ment proclamation declared
bathers in the last

Sherks soom AppeEar M oany

e
| L W T aLer
when a vessel stops, At first one will swing
carelessly about the ship. Sooi others ap=-
pear, the gize of the school depending on
what i thrown down the galley chute.
To attract a multitude, it s only necessary
to hook one, hack it to picces amd dis=
tribute them in the waters below, Tmme-
diately the sea fairly boils as these ravens
ous fish concentrate on the remaing of the
kill. Lt one of them he temporarily in-
capacitated in the rush and his fellows
will turn upon him in a fash and tear him
b pieces,

When excited by a few mouthiuls of
food, sharks will seize almost anvthing., A
fourteen-foot shark in captivity at Hono-
lulu, after being fed a large piece of meat,

B3
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Belpw, Ground Shark About
Ten Feet Long, Considersd
| Dangerous in Both Caslbhean
| and Mediterranean Waters

&

seized a wooden hox a
foot square and crushed
it, The stomach of another
shark taken at Honolulu con-
tained a horse’s leg with hoof
and shoe, a gunnysack, a tin can six
mches square, one sguid, a peck of tur-
tle shell and various small articles,
some 43 indigestible ag the proverhial diet
of a goat,

In his deep-sea explorations among the
islands of eastern Polvnesia, Mr. Town-
send caught many kinds of shark, large
and small, and guestioned natives, who re-
gard sharks as dangerons under certain
conditions and are accordingly circum-
spect in dealing with them. Further in-
vestigation has convinced him of the great
abundance and ferocity of sharks and
brought out the fact that danger is not
confined to theose of large size. Native
stories, carefully checked, revealed the fact
that a shark not so large as a2 man can
easily mutilate and pull down a helpless
awimmer although unable to carry him
AWLY,

The South Sea islander has the same re-
gard for the shark’s prowess that the Af-
rican has for the lion and, hke the latter,
tloes not fear to hunt and kill him when
conditions are favoralble. The natives are
as much at home in the water as on land,
amidl oceasionally a bold individual will
plunge down aiter a lone shark and kill it
with a knife. This exploit, however, is not
attempted with all kinds of sharks, nor,
indeed, by many patives. The native fears
the shark lesz in the daytime than at night.
The shark has the advantage in the dark
anid 15 much more aggressive,

In some parts of the South Pacific,
csharks follow boats and canoes at night,
nipping at the oars and paddles and not
infrequently at the light outriggers. Large
sharks in these waters frequently tear

Here Is What Ha heavy opars from the hands of the rowers,

5 When a Tiger Mesis a

'pgﬂ:l Tiger;
This Hanitschin S as Tors by iknethe shark and have capsized boats with fatal results

Lopyvrignted material

o
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to the sccupants. Ar. Town=
send describes the following
tragedy of the Ellice island:
which was related to him at
wiidely separated points in Paly-
nesia s
*Aboat forty natives were
crossing in cances at night be-
tween slands several males apart.
A gnuall overtook them and one
of the canoes was swamped. The
occupants were immediately
setzed by shacks which hacd been
following the fleet of hoats and
nipping the paddles, In a few
moments greal numbers of mad-
tlened fish. were seizing paddles
and outriggers antil all the ¢a-
nocs except one had heen
swamped and their occupants
devoured. Only two natives es-
capeil to describe the disaster.”
A similar account was obtained
by Mr. Townsend in the Fiji is-
lands, Here a large douhle-sail-
ing canoc was capsized well off
shore and over twenty natives
who were clinging to the wreck
were pulled under by sharks,
I a visit to the Low archipel-
ago, Mr. Townsend found that
the natives often swim and dive
freely in the lagoons of certain
atolls when they wonlkl not think e
of doing so in the deep en-
trances, where a single shark of
great size keeps watch, Natives
will sometimes swim about an-
chorages or even bathe near the
deep entrances to izoons i the
davtime when they could not he persaad-
ed to do so at night. Here sharks arc so
abundant about certain i=lands that &
commercial ishery is maintained for shark
fins, alwavs a choice dizh for the Chinese,
*Here and there among the islands,”
gavs Mr., Townsend, in lus report to the
New York Zoological society, "are reefs
where the natives go for some of the larg-
et food fishes. Such places are usually in-
fested with sharks which cause great an-
novance by following the canoes and seiz-
ing fizhes that have been hooked. When
a too persigtent shark menaces the irail
canoc it must be beaten off with paddles
or fich epears.

ment;

Alave, the Tiger of
the Sea in Hiz Ele-
Hote the
Shark Sucker Clings
Temuelowsly £o
Him: Right, Sam-
prles al Shark Leath-
er, Including Black,
Brown and Tan.
Sreooth and Shrunk

"“The native fisher on the more distant
banks off shore will gladly avail himsceli
of the use of a pood-sized dinghy or whale
boat which has no outrigger to he seized
by an ugly shark. However. it is not by
any means the largest sharks that are the
maost dangerons.  Many small but active
apecies move in sehools and at times actu-
ally swarm about g canoe, oot merely in-
terfering with fsh catching but endanger-
ing the light craft.

“Sharks always have been regarded as
distinetly dangerons in Australian waters,
where there are several large species,”
savs Mr., Townsend. “They were particu-
larly so at Svdney, where for a time butch-

Lopyrighted material
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Above, Fisheremen Laying Mote for Sharks: Eelow, a
Finge Speciemen af the Big Tiger Shark

MECHANICS

er-shop waste was allowed to be thrown
into the harbor. Swimmers about the
tlocks were carried off by sharks on sev-
eral occasions in the dav. In the Solomaon
islands, the singular ferocity and boldness
of the sharks are said to be due to the na-
tive custom of throwing dead bodies into
the sea.

“Matives in the Hawaiian islands are
cautioug about venturing into deep water
near steep cliffs and then seldom without
a long-hladed knife. The native surfhoard
riclers disport themselves in waters where
sharks are not often seen, the shallowness
of the water and the disturbance made by
the riders erving to keep the sharks at a
distance, However, accidents occur, The
director of the agquarium at Honolulu has
told me of several instances of killings and
mutilations by sharks. Ilis information
checks with mine, in that sharks will at
times attack not only men but canoes, and
when hungry will prab at anvthing they
see in the water”

Typical of Mr, Townsends material
which constitutes an iron-clad case against
the shark are these authenticated accounts:

*Pepcken, Hawaii. A Japancse fisher-
man holding a net fell averboard and per-
sons on the cliff near by who could do
nothing to help him saw him pulled under
by a shark.”
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“Kalepolepo, Island of Maui. While
diving to take fish from a ner, a-fisherman
was seized by a shark which stripped the
flesh from his arm, His arm was ampu-
tated at the shoulder.”

“Mana, Island of Kauai. A Japanese
fisherman swam out to gather hish floating
on the surface which haed been killed by
dvnamite. When warned of the presence
of a shark, he swam frantically for the
rocks hut was seized and puolled under.
A he disappeared 18 was seen that be had
his armz around the shark's body.”

“T. C. Ronghley, Technological Muse-
um, Sydney. It was thought for many
vears that Dathers were safe so long as
they kept in the hroken water, hut during
the last couple of vears bathers have on
two occasions been attacked right in the
surf. After the imitial attack the shark
ustually returns quickly and continues the
attack until it iz frightened away by other
hathers"

Mr., Townszends data constitute an in-
dictment against such hardened sca crim-

A
o
"im.

Top. Mouth of Tiger Shark, Containing Zeven Raows of Teeth, 30 Jm}l in All

inals as the tiger shark, whaler, hammer-
head, gray nurse, blue pointer and white
shark. As to other species, those humans
who bave been mutilated are rarely able
to remember just what kind of a shark at-
tacked them. The word to the wise is,
sharks kill.

But—and the reservation is significant
—sharks do not attack deep-sea divers, [t
15 too bad that more movie directors don't
know thiz, While cruizing with the pearl
divers off La Paz, Mr, Townsend put on
a heavy diving suit and went down on a
coral bank where he thought he could get
very close to his enemy—close enough,

sav, to see the white of his eve. But the
enemy didn't appear. Later he discoveredd
that the divers «do not fear sharks, for
the upward-leaping air bubbles from their
helmets keep sharks awav., However,
these divers have a very wholesome respect
for that species of fish known as the man-
ta ravs, who are alwayvs full of curiosity
aned whoze hroad wings have been known
tor hit the divers” air and life lines, almaost
jerking them off their feet,

f[Qur Burcau of Information will an-
swer all questions regarding articles ap-
pearing in this magazine,
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Aovalualbile silver “mine™
discovered m the heart of
lollywood, the motion-

picture capital of the

world, has produced more s
than 221,000 worth of sil-
ver bullion in itz Arst six
months. This mine, which is a remark

' ble new electrolvtic plant for the recov-
§ ery of waste silver from film-fixing baths,
, 18 s0 successful in its operation that al-
ready another installation is under con=
struction and several more are planned,
Unlike the mines of desert and mountain
discovered by the prospector or engineer,

this silver producer is the result of years

of tireless investigation hy D, K. Hick-

man and his azsociates in the cesearch lab-

image on photographic flm, dissolves the
unexposed silver from the developed film.
Soon the solution hecomes so loaded with
ilver that its value cannet be igpored, In

one large movie studio, ahout
half a million feet, or nearly 100
miles, of film, including negative,
positive, and sound track, is de-
veloped every day. TFrom this
enarmous quantity, the hvpo so-
lution dissolves abour sixty-five
pounids of silver—about as much
a3 there iz in 800 silver dollars.
Many tons of ore from an ordi-
nary silver mine would have to
be smelted to get so much of the
metal. The new process of re-
covering this silver irom the
unsed fixing bath is very similar
to electroplating of tableware.
A low-yoltage electric current,
passed through the solution in
special plating cells from a car-

Low-WValtage Current Takes Sil-
vor frem Solutbon In Which Movie
Films Are Washed, as Shown at
Lefi: Below, Recoversd Betal

7, ot ©
boft plate to one f@nn es5 steel, carries
with it a small dmount of silver which it

deposits on the steel plate as a thin metal-
lic film. Unlike the plating of silver tahle-
ware, the deposit on the steel plate must
strip off easily. After the silver is built up
on the plates to a thickness of one-six-
teetith to one-eighth of an inch. it is
stripped off and melted into ingots which
are of such high puritv—ninetv-cight to
minety-nine per cent—that thevy may be
sold directly to the mint or other large sil-
ver wsers. The recovery of the silver is
not the only sgaving effected. After the
hypo is filtered and its silver removed, it
can be used over again. The same hath
may he usggl about three times,
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“ZIALARM CLOCKS T

" SAVE GOLDFISH
FROM HERONS
~

I~ Alarm clocks are mak-
ing the world a saie place

for goldfish in a pool in
the public square of Ala-
meda, Calif. Tt was found

that Back-crowned night

herons were preving on
these fish, It was imprac-
ticable to put a guard to

"o ;
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keep the herons away and
finally four alarm clocks
were attached to trees
near the pool where the
birds roosted. The alarms
were set to ring at half-
hour intervals, After a
wieck of sleepless days,
the herons pave up and
the goldfish have not

brecn ]mthg' el zﬁql?

RUBBER FENCEPOST
HELPS5 PREVENT
ACCIDENTS

Made of rubber-covered
coll springs, a flexible
post for lawn or curh- ro— s

stone fences has been de- :r_"_ i-IJ.:' l"{'ll oA e~ ) - '
Eig]'lt.'-ll- The pasts hl:‘"ﬂ Feeembhng Bombs, These Individual “Microphomes Carry Each Specch (o ‘

Recordir; Mate Contral Bex in Foregraund
when someone stumhles

over the chain that connects them, avert- SPEECH RECORDEER LISTENS IN

ing bad falls, When auwtomobiles back ON BIG CONFERENCES
against the corbing guards, the posts

spring back mto pesition when pressure
i3 removed. This represents a saving on
broken posts. Holes in the top allow a
chain or rope to be run through in setting
up the fence,

Every waord spoken at lengthy business
conferences, or similar round-table neet-
ings, can be taken down electrically by a
new apeech recorder.  Individual micro-
phones, with signal lamps on top, are
placed in front of each member of the
groip at the conferencde talle. The chair-
man, as he calls on a certain conferee,
switches on that person’s microphone,
The mike picks up his speech and carries
it to & machine that recards it on a steel
wire two miles long. The wire can be
played back, servipg as a permanent rec-
ord, The device operates from any elec-
tric socket.

I Telerraph wires in East Africa are
mounted on exceptionally high poles to
When You Stumble on the Lawn Fence Chain, This I ¥ 5 P

Pos 3, Ppevent all protect them from giraffes. |
L[ 3 DT
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Coming Solar Eclipse to Be
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COTTON PICKER GATHERS CROF
AS FAST AS SIXTY MEN

After spemiding hali a million dollars
and most of hiz spare time for six vears,
-4 wealthv Chicage manufacturer has made
a mechanical cotton harvester that will|
gather the crop as fast as sixty men coull
do the work, The machine passes over the
plants and uses revolving cogs, which pick
the cotton bolls it over the
atalks.

i

Meor

H

Paaksls

TROLLING WITH AN OQUTEOARED
E.FI..E":" WITH ATTACHMENT

ibﬂ b . *LI' Slow trolling in
W an suthoard motors

boat is made possi-
ble by an automatic
punrd that is at-
tached to the pro-
peller. When the
motor 18 pushing
the hoat at lowest
gpeetd, wings on the
device spread, re-
tarding the move-
ment te a drift suit-

Elmt for trplling, I

ety

in Picking Catwon

DL

the wings fold to give the propel-
ler more pulling power. The de-
vice 12 made for all leading motors
and can be attached without re-

moving the propeller, "
— b
LRI LIVING

ﬁ}?ﬂ LIGHT N
Organisms that shine in t[?"‘

dark, like tireflies and the germs

that cause the light of decayin

?&nmi or fox fire, have develope
this ability from one of the chemsg

Fical reactions that underlie ordi

nary h-n:qtlunﬂ', according to Proi.

E T on Harvev, of E"rmu.hn?{
dLniurﬂill- who has worked f‘.ﬁ'“r*

T the—probtemms—ot living light for)
.1.. e~many vecars, Continuous |.|_.|.|.il'|'|"qe
] < exhibited by bacteria, and inter- "+‘
i"': mittent glow, exhibited by ‘|'.II'-IILTI"
A, ~eally all other organisms, are tfhug
two principal forms of such ]lf{l:ll.;u

The intermittent tyvpe is well ex-
hihited hv the common hrefly., Intermut-
tent luminescence ordinarily takes place
anly in response to a stimulus.

OD SPATS" DRESS UP AUTO
" COVERING LOUVERES

iiH

Helping to bring the old antomaobile ap
to date, door-type vents for the hood are
heing offered, The
vents, designed
like those on the
latest madelz, can
be attached to the
sicles of the hood
with a serewdriv-
er, Chromeplating
on the vents adds
much to the aps-
pearance of the
ald auto and is
rust-resistant,

@ Topular Wechanics Magazine does not
publish the/name of the maker or seller 1'_tf
anv devicg described in its pages, but this
information is kept on file and will be fur-
nished free upon application to our Bu-

Tea lxar%h fi \ i“:
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Lang Fiyving Fasnge and Its Toep

FLANE BUILT LIKE ALBATROSS
LATEST ARMY BEOMEER

Built somewhat in the shape of an alba-
tross, a new homber plane with low wings
and retractable landing gear has bheen
adopted by the armyv.  1ts top speed iz
said too be about 189 miles an hour, much
faster than previous crait of this type.
Anather of s features long flving

1=

Army Bombing Plane Shaped Like an Albatross with Low Wings and Retractable Landing Gear: It Has a

il

Speed Is Almost 190 Miles an Heour

range, It 15 powersd by two Hormet en-
gines of 375 horsepower each and carries
a crew af {our, a punner-bomber 1 the
nose, 4 pilot aft of him and, in a cockpit
placed considerably to the rear, a gunner-
pilot and a radio operator. The ship can
be operated from either cockpit, The en-
gines are mounted in wing nacelles, mak-
mg an exceedingly trim-appearing craft,
with landing gear retracted in Riglit,

EIT TO DRILL AROUND CORNERS
Is S8ET IN STEEL CASIN 7()

COripmally developed for difhcalt drill-
ing on the framework of the large dirigi-
ble “Akron,” an angle hit for drilling
aroundd corners, or i places not easily ac-
cessible, has 1|I.'|""|'| found applicable to al-
mast every feld of mechanical activity in-
volving the making of holes, The bit can
be uwsed moany chuck that will holi
straight-shank drills, requires no altering
of the chuck or driving mechanism, and
is particularly adapted for vse with elee-
trie deill=. It consists of g steel casing
with the end set at the dezired angle inzide
of which is a svetem of shafts and links to
fransmit the o ey around the corpner of
the angle without appreciable Ioss. The
link syatem i kept in place by end hear-
ings and the drill is held either by a =et-
screw ot small chuck, The casing of the
bit is held in the hand to prevent rotation.

The Ficrﬂmmyn}l}' compact, the size
p—
: 3 2 §

W‘

destgrned  for wse with one-quarter-inch
hits being only one-half ineh in digmeter.
The atrship worker who invented the hit
haz alzo mude a vibration damper for use
between it and the drill ehuck that drives
it. This 15 an improved tvpe of universal

joint enalling use of bent drills or angle
drills with shaft out of line

Angle Bit et in Steel Casing Whick Ensbles Operater

2 2 to Drill 5 AR hn.lfﬁ e=sary

- .
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Left. Grisder That
Kriiklgs of Crushes
Whole Grains for
Breakfast Food:
Right, Fauwcet Turned
by Fush of Wrist

Right. Bottle wwith Pour-
ing Ring, 1o Prévent Spill-
g : Hight, Balow, Safgty
Bhelf snd BRunner for
Kitchen Siowe; ike Trays
Remain Level When
Draveit Ot Loaded, Pre-
venting Spills and Pain-
ful Borns

Oil-Burning Range That Consumes
Fuel Ol gnd Generates Gas withouwt
Wicks, Weights, Springs, Presiure
Pumps or ther Intricate Micha-
nlama: the Range Will Ball Water
ag Quickly as & Las Stove of Similar
Caonstruckion




for Your HOME
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Left, Portable Char-
coal Broiler for Any
Cren + Right, Trians
palar Trays for
Serving Bridge
Lunchean; They
Form a SBquare
When Placed To-
pether and Each Is
If1 & Separate Color

!I-H_gh:. Fuse Plug

with Indichtor

That Paps Qut

Whesn Puse Blows,

Making It Easy 19

Find the One That
Is Defective

Flower and Shrub
Cutter Which
Pinches the Stem
) While Curting,
| Thus Causing the
¥ Clipped Buds

Last Langer

Below, Flat-Flate [rons
er far Home That Fiis
It Table Like & Type
writer Dhesk

Abowe, Metinl Bkewers for Roastin

Meats and Baking Potatoes: Part o

the Heat Is Carried Inside the Food
by the Metal Prang

G5
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| 4§ Water resistance has heen
r-]':ul' minimized m a “barrel” boat
T, ivented by a Frenchman
=~ _andpowered by a ninc-
.~ horsepower motor which '
( drives an air propeller. The AR
craft is set on a frame sup- [/ i
o

ported by theee barrel-shaped floats, and
the air propeller tends to decrease the
draft until the boat skims over the sur-
fave. It is wvirtually imposgible to capsize
the craft which has a speed of more than
cighty-five miles an hour, according to the
v entor.

PRINTING CARDS MADE EASY
Y] 3U WITH HAND DUPLICATOR

Typewritten letters, tracings or written
matter—in fact, anvthing that can be im-

o

pe ld Duilh:um That Works Like a Rubher
o Sramp Copies Any PJ:II:II:!d o Written Matter

0/

§

POPULAR MECHANICS

Rolling Boat to Skim the Water on Floats

This Speedy Craft, Sup-

ported by Earrsl Floats.

Rolls over the Water,

Drriven Air Prup-:'lll:r;

the Arranpement Makes

It Difbealt for the Boat
1a Capslas

printed on a stencil—are copied guickl
v means of a hand-operated duplicator—
that is compact and easy to operate, ]E.__
consists of a metal frame with a ecurved
inking pad to which the stencil is at-
tached and is operated by racking the du-%
plicitor over the paper. Copics can be
made as fast as the sheets can be laid
down, There arve two sizes, the larger
printing a full-size letter or handhill,
while the smaller 15 suitable for posteards
and hike matter.

ROPE 18 MADE WEATHEERPER
r-ir.'” BY RUBEBER TREATME

Cotton cords and r Trnated
with rubber by a Britishy process are said
to be waterproof and to withstand expo-
sure to all kinds of weather without de-
terioration, It is also claimed the rope s
treated is not affected by sea water, inmes
or tropical heat, and neither shrinks nosly
becomes longer whether wet or dry. The 2
cord has been found ideal for use betweenc®
evs and also is being userd on boats
amdl a% a support for radio aerials.

OF
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GED BULLET
-EUTS AREMOR AT
TH'IRT"? YARDS

‘uruu::ngthﬂah it death-
dealing {nventions for
use in tilme of war iz a

‘*
“winged™ Yullet that can
picrce armaor plate half an
inch thick at a thirty=vard

range, The bullet bas two
circalar wings or fins of
soft metal rutillll1hclliTlll1*|
it. These fins are com-
pn.*a».LrE as the hullet
forces its passage town
the narrowing barrel of
the rifle, |]1c;|:ﬁ'|;'4:.t is that
ressure 15 maimtaimed at
Il intensity until the
bullet reaches the muz-
zle, producing the extra-
ordimarily high hullet ve-
locity of 3000 feet per
second, A projectile that
can peerce one-foot-thick
armor of any modern
o warship at nine miles'

distance also has been produced. Arma- REMOVAELE-SASH WINDOWS

ment experts believe that this shell will SLIDE ON SPRINGS b"
cheek the modern tendency to sacrifice

protection for high speed, resulting in a '-::?-S I |1I1lln:|.tlrlg' the danger connected ""'“h!%:j §
—
b

This Sash Is Easily
Reémoved for Cleaiing, :
e Shown  Alsgwve, af | i_
Installed, as Shown in § ~

the Circle L

change to thicker armor plate and slower ..T-I‘ aning, painting and glazing windows
speed for battleships. rg roan the outsile, a doable-hung window
d|"l LI ~that can be removed from the frame is

. now available.  Both sashes mav he re-

PENKNIVES SHAPED LTKE COINS - e e L S
aved : splaced m a few seconds.
ALSO CONTAIN NAIL FILES KjThnt_ are no ropes, weights, pullevs or

'ocketknives shaped like coins are |;f:--ZLn‘__gi;.,"||t oxes, the sashes being controlled
ing offered as convenient to carrv in 3by springs. The window is metal-stripped "
_change pockets or purses. These little Bt top, sides and bottom to make it weath- -.3
rproot,  Narrower frames can be used, B
woyvnce weight boxes are unnecessary, giv- —
=i the windows a neat appearance. Brick
L}rm.—ilfu-:[inn may he continged right up
o the solid plank frames.

. 4 g%?

EFETLF‘ GROWS ITS OWN FOO

e I-::r_t]va that raise their own food in tiny
ingns gardens have been found in the
castern Umited States. While this insect

H"

1_.i:,i.

G-nm-Ehaju-d 'F'm:lt::l:ntrc About Size of Quarter, Eu:.rl.-
e Cine Bl s e e 15 g woad orer, it dboes not feed on wood,

§!3LI1 grows different kindz of fungi, or am-

knives are about the size amd shape of a

brosia, in Falleries within its hnnu: Each

quarter when closed and contain one small ¥ pecies of the beetle raises and ex -m] ?

hlagle and :-I‘Iill hI::E E ,|,| erent tHHE}j UD ,_& L ¢
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ready for the drills.

Pumped in from sur-
rounding wells, the mud

Magic Lantern

"= Above, Shows Straln

in Gears, a1 Lower
Right, o Aid Ban-
ufacturers

is passed through screens
that remove all foreign
substances. Then the gas
bubbles are allowed to es-
cape. and the mud is
passcd to auntomatic scales
that dump their load of
fifteen pounds. When the
mud can be passed
through a standard 300-
mesh sereen, it is pumped
back to the drilling well
or into storage tanks, The
washer operates at a small
portion of the cost of
new muid,
93
TRAIN BATTERIES
ARE CHARGED
BY TROLLEY

Loading a battery-
driven tram with electr

STRAINS AND STRESSES SHOWN
WITH MAGIC LANTEEN

Strains and stresses of machinery in op-
eration have been photographed and pic-
tured on the screen by a magic lantern
developed in the laboratories of the West-
inghouse Electric and Manufaeturing com-
parny.  Moifelsof gear teeth, crane hooks,
ratlroad rails and other shapes, made of
transparent material, reveal the effect of
typical loads when a heam of light passes
through the models,

and bright colors show the location and=
direction of the strains. By studying viewssy

of the madel machines, engineers are ahle

strength may be placed where needed,

LAUNDEY FOR OIL-WELL MUD

lM j.'  CUTS DRILLING COSTS

When mud used in drilling oil wells he- =

comes mixed with sand, drill enttings and
gas bubbles, it is wnfit for further opera-
tions. A huge washing machine thar
scrubs, screens and weighs the mud has
Been devised to reduce drilling expenses.
After the mad has been put through the

“la :Ir}'?;{i‘t 15 @s fresh and cleap as new,
M 4 -1%1” &

™

oS
"

to construct parts so that the preatest”™

el

“fuel™ 15 a speedy opera
tion on an Irish rallroad where overhead

]

Ty

N
.

wr
-

wires have been installed to perform LJ1E"'\
operation without removing the cells. ﬁkt;::,

various points along the road, the cars are
run under these chargers and receive their
new encrgy in a very short time, just as a
steam locomotive is loaded with coal or

—iriband water. The batteries and the charg-

Resulting shadows™

et are the invention of a Dulblin professo
who has succecdel n e
nation that<oes away with the long waits
associated with battery-driven vehicles.
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Batteries in Electric Train Get New Energy by Con-
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TANK REFLACES DESERT CAMEL
FOR HAULING WATER

Replacing the water-earrying camels of
carly davs, cighteen-ton water tanks are
now hauled through the north African
desert by motor tractors. The water must
be taken into some Algerian cities,

\
\e POWERFUL POISON FROM WEEDS
TO AID FRUIT GROWE 3

S

b |
‘i:' Neo-nicotine, a potent pul---l:m use
frult tree spray, has been found in a weed,
pative in ﬁuw—.m, after being produced syn-
thetically in this country. Iruil growers
have long been ::iam-;:urmg for something-.
similar to the nicotine of tobacco for
? gpiay 11151,r purposes, because the latter s 5o
expensive, As a result the department o
nWrrmuthed neo-nicotine out
of a laboratory by-product, and has heen
swwking  on
cheaply snd in quantity. Recently two
Russian' chemists turned their attention
d considered as a pest by the peas-
nd found it comained a poisonous

ical structure was descrihed ina Bnas-
gﬁiun journal, and department of agricul-
chemists learned to theirr astomsh-

mest 1.11 the Wateriofd obtained fropd the
r’}}m{";.,

A
ﬂa.-.{,“’f;;.f

a method of producing it |

e{,_"zﬂ MM 1'&.::,255-‘4, it § I

Replacing the Camel, This Tractor- Dirawn
Tank Hauls Water between Cities in the
Naorth Afrzcan Desery

weed was the ame as that being made in
a Washington laboratory,  Samples of the
Russian product have been analyzed and
reveal that, except in one minute particu-
lar, the two newly [ound substances are
fddentical. This reverses the uzual process,
for ordinarily a new substance is frst
found in nature, then the chemists, after
much hard work, are sometimes able to
make it synthetically.

CIGARET AND MATCH HOLDER( -
MADE OF CARDEOARD

Cigarcts and ;
21

matehes can
S,

Le carvied in
one pack, of-
fered as a
handy case for
the user and
an advertising
~medium fo
the distrilye-
tor, The pack

is made of

the fonr-sided cnn'LpﬂrrnwnF-.; st

E“
¥
¥,
L]

F

eardboard,
holding any paper-cased package of ciga-
rets and a cardboard clip on the outside

gripping a package of paper 111:111.]1:.-_-.- The
halder 13 LU"-EI.P:]JJlI:- I
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OP the Tl”al of the

means of photography,
the ultraviolet ray, the
X-ray and various other
scientific examinations,
many a so-called master-
piece has been detected
as fraudulent and turned
back from museums and
private collections.

But even science's ex-
posing serutiny is ham-
pered by the inherent un-
willingness of collectors
to risk having their judg-
ment proved faulty.
When a collector has
heen duped, he prefers to

Ulravicles-Ray Lamp Used st Boyal Acsdemy in Lon-
don te Determing Authenticity of PEJHIJTIEI

By JACOB DESCHIN

WTITII art collectors willing to pav a
half million dollars for a single paint-
ing by an old master; a guarter million
for a sixteenth-century Venetian helmet;
50000 or more for a Gutenberg Bible or
a Shakespeare first folio, and 216,500 for a
couple of postage stamps, traffic in ar
fakes has grown to amazing proportions.
Some time apo a Paris newspaper esti-
mated that nearly 15,000 spurious master-
meces had been sent to the United States
and sold to unsuspecting collectors within
a single wear, and that the faking of
Sevres chinaware, considered the rovalty
of pottery antiques, was by itself netting
counterfeiters almost $10,000.000 a vear!
An examiner of antiques in the United
States appraiser’'s stores at Philadelphia
recently declared that at least fity per
cent of the antiques which came to hig at-
tention were fakes,
Ingpenious as are the art fakers, how-

ever, modern seience nnmasks their hand- Photograph of Rembrandt’s Painting of His
: : F g .1 4 ! Mather, and Enslargement of Hand to Show
iwork—il the imposition 1s suspected, By Brushwoik

100
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keep the fact a secret,
fearing that he may lose
standitig as an arl con-
nodsser i the deception

becomes. known., Then,

too, there are those who
1||_:|':"||;|--:_ -ullll_,::_"ll'-'] UHE R

1|,'I'|l'-.'l."|'- and because of

frar of being apprehend-
ed as accessory to a
“shaidy deal,” never put

their treasures to the aenl

test,

Baraon Bathachild, o
-"|‘.. ‘.|I-q_- ;_"|'|':'|I|'-\.| -i"'-I;II'-\.'r-'I'."C
af all time, was several
tertres the victim of fraads
He once paid £30,0000 fo
ai antigue enamel worlk
which he lpter found to
e a faked article,

The fnrmer Earser Wil-
helm personally backed
H e, Wilhelm Bode,
then curator of the Lkin-
perar Frederick Museam
it Berlin, 1 the conten-
tion that o wax hyst fop

Courtesy Metrmpeditan Measeum of AT

At Top, Partrart of Queen Elizabeth by Frans Pourbus;

Ko 1"-

Below, the Same Faint-
Ing Before X-BEay Picture Shawed [t Had Been “Dressed Up™

7Y 6

which he had pand
S HIEHY wae r|_'.||1_'-' il
work of Leonardo da
YVinei, Later, it was
proved that the Thuast
wias of -:|i-|_i|':|"|!_'. panine]-
ern vintage, Evidence,
in the form of bits of
newspaper ftound
the composttion of the
bust, demonstrated be-
viorid doubt that the
bust was a modern
Copy,

The maker of traud
hias I!'\.'I'“ especially
prolific in the Geld
|:-.||| BIiE. SInce ofie
sigm of a painting's
genuineness is the for-
mation of cracks in the
paint, the forger trics

11
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Ancient Gilded Dolls FI'.ﬂ-t{rﬂﬂ
to Drelginal Colors with
lubose-Acetate Salution

to imitate this con-
dition as bhest he
can, Upon the com-
pletion of the paint-
ing, which he has _
produccd through
careful aping of the /
original artist's style
and method, he pro-
ceeds, using a meth-
od which produces
something similar
to penuine crack
formation, He may
coat the new paint
with a lacquer,
which, when heated,
pulls the underlying
paint apart. In this ™~
process, however,

the gesso, a coating on the canvas, re-
mains flat and smooth, so one need only
uncover some spot in the painting by rub-
bing away the color to recognize in the
superficial crack formation the work of
the forper,

To make the finished work look old, the
faker brushes the painting with limewater
and leaves it for a month in a damp cellar,
thus obtaining & manufactured mildew. A
hit of soot provides the dust of centuries
—even flyspecks may be imitated,

No purchaser of pamtings, no matter
how inexperienced, need be victimized—if
he is willing to submit his contemplated
purchase to the searching scrutiny of
modern ecience. There are too many tell-

RECERRT

e ] 5 i B W
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tale traces which no
amount of trickery can
disguise,

If the signature has
been forged on a paint-
ing of genuine antiquity,
a microscope soon reveals
the fact; if old cracks in
the painting have been
filled up by the new paint
of the signature, the au-
tograph is obviously false,
If, when chemically an-
alvzed, the paint of an
“old master™ proves to be
of a type unknown in that
period, the frand is ex-
posed,

Each painter has a
characteristic brush work,
a3 legible and distinctive
to the art expert as a sig-
nature 15 to the or-
dinary man reading
aletter. By making
a microphotograph
of a4 section of a
bl 111 ]‘l-ai1'||:1'1'|;:'
| and comparing it
with a microphoto-
graph of an anthen-
tic work of the same
pamter, the brush
marks tell a3 story
as plainly as inger-

HELAF

Y
[T o R

Aligsinler Beotk

Center, Fake Meoxican Wase with Sand and Glue Base:
Below, Only Part of Relic That Was Genunine

Coiirlesy TH,
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“Doctoring™ an Old Roman Tessellated Pavement Found near St Albans, England. under the Eoots of an

Ancient Oak, Which,

prints.  Because of their high value, per-
haps the most numerons “victims™ of the
forger’s art, are statues in marble and oth-
er stone, In order to approximate as
nearly as pozzible the work of the scilp-
tor, the faker confers the “abuse of ase”
by skilliully chipping the completed mar-
hle here and there with a mallet and chisel,
and by applying sand and acid to dull the
tooling, sometimes to cause corrosion, et
One of the methods of aging is to wash
the object with water containing a certain
quantity of green viteiol. This colution
penetrates deeply, particularly in marble,
and the coloring iz not easily destroved or
washed out by long exposure to abmos-
pheric action.  Rubbing the completed
work with flannel is the finishing touch,
which gives the shiny effect so often seen
in old marhle,

Under the wltravielet light, however,
the fake 15 easily detected,  Old marhle
appears purple and new or treated marhble
white,

I'n the field of ivory, the forger has heen

Itz=lf, Is Bore Thao [,000 Years Old

oo less skillinl and pamstakimg. He has
imitated even the aging of the surface by
first producing cracks in the work, This
is often done by dipping the carving in
Boiling water and then holding it near a
hot fire, thus producing rapid expansion
and crackimg, The mellow hue of old ivory
iz reproduced by rubbing the surface of
the imitation with tobacco juice or hitu-
men, or by burming, Ultraviolet rays, how-
ever, detect the new ivory.,

A terra-cotta bust which was onee
bounght from a Venetian antiquary at a
very high figure, and about whose renu-
ineness there was not even a .‘~'-1.1.‘~'-]'IE'CEI!.II'I.
afterward was discovercd to have been
made from a cast taken from the face of a
recumbent fzure on a tomb in a chureh,
to which had been added the back part of
another bust, and the whole finally set up-
on a pair of shoulders cast from still an-
ather hgare.

A well-known  collector recently pre-
sented the British Museam with what was
purported to be an ancient Mexican fu-




[B) The Lomdan Tlmes
X-Raying Ol Box to Deter-
mine Contents Before Opening

merary vase, found in an
Aztec grave. After a
time, the lower part of
the vase, apparently
stone, began to flake off.
Under the microscope,
it was revealed that a
very clever faker, oper-
ating with sand and glue,
had huoilt 2 remarkahle
mitation around a shapeless fragment of
the original. He had “taken in" the donot,
who was famous for his knowledge of
theze objects: amnd had given the museuin
other unquestionably genuine Mexican
antiques, The faker had artiully coated
the shapeless original with a gray, cement-
like mixture of sand and glue, which
Inoked remarkably Like fine-gpramed sand-
stone, But he had not taken into consid-
eration the effectz of the climate of Lon-
don, which caused the coating to crack
and peel off and so reveal the fraied,

With prints, drawings and books, the
expert forger alzo has evolved a bagp of
tricks. To increase the value of a rare
hook, he will restore & missing page, with=
out which the book loses immensely in
value, To quadruple the worth of another
bhook he will erase certain undistinguizhed

Center, .
Tomb; Below, Hestored Cylinder of Sennachesib

POPULAR MECHANICS

signatures and substitute
in their places signatures
which are more highly
prized. To make a certain
drawing worthy of a col-
lector’s notice, he will
obligingly add a signa-
ture where no signatire
existed betore,

Drawings and prints
are executed on old pa-
per, and further aged by
soaking in dirty water,
Dirying and scouring with
pumice complete the ap-
pearance of age.

Equally interesting as
their fraud exposures are
the restorations executed
Ly great musenms, many
of them requiring ex-
treme ingenuity. And, as
might be expected when
dealing with ohjects of
almost priceless worth,
this restoration must be
carried on with extreme
delicacy. A short time
ago, a leather scroll,
about two thouzand vears

e
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Microphotograph of Liren Cloth from Ol



ilil, which had been dog
rarned, e
LIrient,

s ITOm o
city in the wan
Peing careiully puarded
by British
prerts, who thought
nighi
teTy
Todecipher i
the serall had to T
rol Tl

leather
wlien
What ta da?

an impossible task,

Musenn ex-

SO IVE SOTIE TNVS
of o vanished mce,
o eyt
1n
and the aneient
crumbled tis
et toncheil.
[t seemed
yet,
alter numerots fraitless
cxperiments, the cora-
fors e
treating the leather with
cellulose to give it hody,

At last,

181 A 1l

s 0k

tdevised a

the seroll was
and deci-
'|"'|Il.:'l.'1| —-::||'!.'.' to lear
that it wis .";l-l'--]_'-' the
writing excresse book aof
somie sipdent i ancient
times,

From the Trish Free
State government re-
cently came a thowsaml-

yvear-old sword of a Viking pirate, discov-
ered in a bog. When found, it was a chape-
tess mass of rust, bt after prolonged
chemical treatment it was converted into
a hne weapon, showing clearly even the

POPULAR MECHANICS

Caiirtesy Ty, Alezander Henid

Top, Example of How 5 Discolored Pring Was

Cleaned with. Hydrogen-Peroxide VWapor; Bae-
lowr, Restered Helmmet and Its Chenament

etate, molecules

runie¢ writing enpravesl
{ e 1ads

~oIebines,

011 Lile.

CenuwiTt
antiague arl ireasures
plav quecr tricks of their
own, IFor examnple, th
Mapoleonic snuff box
that actually exploded
wiile an -:||--i-|El.:' itn the
British Musenm

juiet of the noon
shattered hv

il .'r.':.-|| -II. I-r--}:rn "'].'I.-"-\-.

iy wad

The startled attendants
found that a beautifial
painted soulf bhox, made
if mold and enamel aned
studded with jewels
ance cwned by the Eme-
Fumome, had ex-
ploded M0 ane wWas m
the pallery when the del-
Faen s |1L-'.'.' i, The
were amiaeed,
Bagt not the curators of
the musenm. They ex-
amined the iragments
under a powerful micro-
scope and ascribed the
anse, Enamels are

||'.'|_'--
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crpards

glass, and when chilled from the molten

sometimes remain inoa

state of high tension, until upset by some
triffing change in conditions,
object suddenly dizintegrates,

Then the
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SHIP'S RUDDER BIG AS A HOUSE
TRANSPORTED BY TRUCK

When it became necessary recently to
take the fifty-five ton rodder of the liner
“Berengaria™ a diztance of 316 miles from
— I

POPULAR MECHANICS

Transposting the Filty-

Five-Ton Rudder of the

“HBerengaria’™ by Truck

cver English Highways
for Repairs

Southampton, England, to Dar-
linpton for repairs, transporta-
tion wias a difficult problem. The
giant mdder is almost as big as
a house and itz lenoth would not
permit hanling it by rail, The
matter was solved finally by loading it on
a truck so long that a telephone was
strung between the driver in front and the
one in the rear. This vehicle and its load
took up the whole road, and placards were
placed on the rudder telling what it was.

CRETS OF SEA TO BE SHOWN
BY USE OF DYNAMITE

Secrets of the sea floor's structure can
literally e blown out of it by the use of
dynamite. This is the opinion of Dr. E. L.
De Golver, New York geologist, who be-
lievesthe-seerct: 1 be hrought
to light by the uze of prospecting methods
such as were employed to develop the
Cule coast ol helds, These methods de-
pend on the fact that earth waves, wheth-
er due to natural earthquakes or to the
detonation of explosives, travel faster in
dense rock and more slowly in loose snil
or sedimentary rock. Such methods have
been successful in Iocating salt domes off
shore in water as much as thirty feet deep,
and it is now believed that explozives can

be used successfully in determining geo-
logical formations in waters of much
rreater depth,

GUARD FOR BIRDS' NESTS
ITS AROUND TRUNK

Birds® nests in
trees can he pro-
tected from cats
and other ani-
mals hy an um-
brellalike tin
guard that fits
around the trunk.
Since the guard
is set at a down-

ward angle~titt animal climbin 1111 the
tree |5 urmlrlL ta |. %5 it I ‘
mﬁ? ; Ca nif2
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MAY ENDANGER SHIPS i Q;I,

Warning to navigators not to' “trust
their echo-sounding devices too implicitly
when crossing great vallevs of the ocean
floor has heen issued by Dr. Francis P.

Shg;ww;ﬂmm&'ﬁm
hasmwade 3 study of submarine land move-
ments. He also suggpested that cable com-
panies avoid laving lines across such val-
levs if they are known to be geologically
unstable. Alonp the margms of conti-
nents lies a submerged area known as the
continental shelf under relatively shallow
water. This is really a part of the conti-
nent to which it is attached, and was once
dry land, with rivers flowing through it.
In the course of time the land has sunk,
and the vallevs have bheen filled with de-
bris; piled up in rather loose masses. T
an carthquake chould shake such a forma-
tion, it might move out in a great suhma-
rine landslide, leaving the wvalley much
deeper than béfore, A recent case of this
kind oceurred, apparently, when a land-
slicle swept oot the bottam of & “lest™ sub-
marine vallev, forming the newly discov-
ered Corsair gorge off the coast of New-
foumdlmd.

TRIGGER FEEDS SOLDERING GUN
HEATED BY BATTERY[ |

By pulling the trigper, solder is Eu] to a
new electric soldering iron that looks like

When This Soldering Iron Is Har, Pulling Trigger
Releases Sclder from Barrel

a pistal. The ron is oper: ated from a six-
n1t batterv. Solder is [:-11;11:*{'[ lhmu;h a
clnnm:] |:|1 the gun to the tip of the iron,
where it is hottest, All operations can be
carried out with one hand.  Soldering
from below jlc also possible, {

L "Lu{-|ﬁ_¢.|:u-1l|-m AL .._f-_a,_d_-:.a-‘\--
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Use for O Razer Blades: Put Them Inoas Cutting
Edge far This Handy Lawn Trimmer

TEIMMER FOR EDGES OF LAWN
USES OLD RAZOR ELADES

Edges of the lawn can be cut neatly
with a simall grass trimmer that vses old
razor blades ag its cutting device, A ro-
tating brush picks up the edge of the grass
and halds it against the sharp cutting sur-

-?’ tace, trimming the grass along the walk

and similar places where the lawnmower
can not be used. The trimmer weighs only
two pounds.

SOME OF RACES “LIVE FASTER" . 1/
THAN OTHER GROUPS [}

Some races have been found ta “live
faster” than others. The rate at which
certain vital-energy interchanges po on n
the human hody varies with different ra-
cial Frroups, according to Dr, Francis (o
Benedict, of the Carnepie Institution, He
studied measurements of the heat produc-
tion which accompanies these changes in
Mavas in Yucatan, in pure-blooded abo-
rigines of south Australia, in groups from
Madras and pare-blooded Chinese girls.
He found wide differences in the heat pro-
duction of these groups, which could not
b :‘:::p].iim.ti entirely on account of differ-
COCes in size, :ilr'tn:'t:u: h;l.lj-lt-'- climatic con-
ditions or sex
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orm of poisoning is most prevalent in the
spring, when the leaves are expanding
anid when the polsonous resin s Tising in
the general sap stream of the plant, Ke- -
futing the belief that the pollen of the ivy
is poisonous, he points out that a person
can be poisoned only by touching the ivy
or something that has been brushed
against the plant’s leaves. The poisonous
substance cannot travel through the air,
The best remedy is iron chloride to the
extent of five per cent in a half-and-half
mixture of alcohol and water, This iz ef-
fective only if applied in the early stages
of potsoning, Hands and face should he
bhathed freely in the solition immediately
after a person goed into a region Known

i !.nnﬂi:??ﬂ;v'n the ivv or kindred plants,

SPRING STENCIL WITH ROLLER
PRINTS PERFECT COFIES

By suspending a stencil and ink pad on
springs to form contact, a duplicator that
produces pertect copies by running a met-
al roller over the stencil has been devised,
The roller acts as a cyvlinder to the sua-
pended stencil and pad, resulting in the
same action as a cvlinder machine, al-
though in this new duplicator, the effect
is obtained by flexing the stencil. The
irame containing stencil and ink pad is
That Tru—EHmhln: testince 1= Satlsfied by This Pole tctachable from the base and becomes a

t Beads under Boy's Weight portable printing unit for work on bags,
hoxes or large packages, Repular sten-
cils are used in producing exact copies of
anvthing tvped, written or drawn,

CLIMEING POLE FOR CHILDEEN
IS SAFE EXERCISER

All the fun and exercize of climbing
trees 15 offered by a “monkey pole” for use
on plavgrounds. The pole, made of metal.
is safer than trees, Rubber-covered hand- ™
grips are spaced along its twelve-foot ™
length, while heavy coil springs and a
shock absorber are inclosed in a sheet-
metal hood. The climbing child's weight
at the top bends the pole toward the
eroud. When the child releases the pale,

it returns to the upright position, i
o~
POISON IVY IS MOST VENOMOUS . =~ - - .
(x WHEN LEAVES ARE YOUNG o 2
%\Jol} Poizon fvy is at its worst 1.1.11{"11 its leaves .
are young, Tnmc- FiThs the Field
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New Weapons of War
Only Improvements |
on Ancient Arms

EETE]I LE the eventual disarmament ol
the [ [ =

waorkd is the hope of many leadd-
ers attending the conference at Genes

mvestication reveals that practically all

the present methods of destruction are in == A =

] I B - 1 - s - o R P—
irith merely improvements of very simi-

- — r o T T .
lar things uscd by the ancients. Tap. Drawing by the Eifs-
-':;l'!'.l',' :'g _—-\.";“' ‘ ::._|'|.;.“ |.|-|-.:-\.||_-..| ol At Dripisting Liauls Anacking
. g e ) ] . ¥ tamnat Deflense before
mored elephants wi h sewihes tastened 1o Alemia: Below, Long-
| L T A L e : [P oS Ranpre Guns of 52 B.C.:
their trunks, 1 h it ..|||.].-|_. were | ok the Ko Doy Fied Huge
of Tieree faleons trained 1o By into the Taed Spears HMali & Mile, the
- ) : . . Center Worked Like a
nf enemies, claw 1 at eves and features, Siing., Throwing Stone
Th e o P | e Tarthaerimees Balls, and the Lower Is a
I. h _ _]-.!.-_ lomiat ..|1|-] Carthaginians had = g808. aBC 10 L Al L
!|||||||! fre simdar 0 Jdeadly effect (o odde Wheels, ike Anchent Tank =

poizon gas,  The armored ddogs of the
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Babrlonians were tre-
mendously effective,
There have heen recont-
lv. completed two collec-
tions dealing with arma-
ments used in past ages.
The first has becn assem-
bled by Salomon Reinach
anid associated French
scientists. It is housed
in the museum of St
Germain-en-Layve and
fUl:IFiht!-‘- H'[- reconstruc-
tions of the long-range “guns,” trenches
and “harbed wire entanglements™ vsed by
the Romans in their conquest of Ganl in
3 1o 51 B.C. The second, and still more
important amnd costly, collection is that
maule by General Mariaux, of the French
army. He has gathered together, and
housed in the Invalides, the largest num-
ber of varied cannon in the entire world,
They are from every age and country,
The chiel armaments used by the Ro-
mans were the onager and ballista, the
former comparing to our light field artil-
lery, the second to our longer-range guns,
The onager consisted of a throwing arm
of very hard wood to which was attached
a sling which held a stone hall ahout the
gige of a man's head, The tension for the
throwing arm was obtained by rope on a
drum, and to secure impetns, the arm
struck against a padded cushion. The hal-
hata was a much heavier wooiden frame-
work upon which was mounted a crosshow
of enormous power, the tension of which
was obtained by windlass and cogwheel

arrangement.  The ballista threw long
spears of hardwood a distance of nearly
hali a mile. Casar perfected a line of de-
fenses which have not been improved upon
to this day. First there was a line of holes
in the center of each of which was fixed
anupright sharpened stake. Each of these
was flanked by another hole with a stake
with an iron top shaped like a fAshhonk,
Onece caught in these, a man was easily
dispatched. Closely backing these lines
was a stretch of closely set branches with

AR
A N

i ™

Above, Armored Dog of Type Used in Ancient Warfare: Below, Models of
the Lines of Defense Used by Romans in Siege of Alesia

sharpened points (the barbed wire entan-
glements). The branches faced directly
upon two lines of moats, one dry, the oth-
er filled with water when a stream could
be diverted. The moats gave directly upon
a sloping wall of hard earth, from the top
of which sharpened stakes projected at
right anglez, Above the earthworks was
mounted a wall of wickerwork, with tow-
ers at intervals of seventy-five feet from
which te harl down missiles,

The second collection consists of some
1,500 cannon, ranging irom the first prim=-
itive gun fired by wedge and hammer, to
the latest anti-aircraft gon. It 15 indeed
an amazing bringing together of the most
interesting types of armament.,

With the commmg of gunpowder the
whole art of warfare was transformed.
The most unusual cannon is one cast in
1480 for the taking of Jerusalem. Tt weighs
three tons, and shot stone balls two andd
one-half feet in diameter. Cannon in the
early davs, and even in the last war, as wit-
ness “Big Bertha,” had individual names,



pY

PFOPULAR MECHANICS

A great many of them
were magnificently
wrought and had various
mottoes, Probahly the
finest one of this sort cver
cast is “The Snake” made
i France in the sixteenth
century. In addition to
a magnificent serpent
wrought upon the barrel,
the handles are formed
bv Adam and Eve em-
bracing, the whole sym-
bolical of the fall of man,
which made war and can-
non a part of the changed
scheme of things,

S0 in these two great
muscums stand gathered
silept reminders of armas
ments- of the past, sym-
bols of destruction, on
which ban 15 now cought.

SEVEN-BARREL GUN
FIRES ALL S8HOTS
AT ON E 3 ¢

Firing seven lngh-speed
bullets at the same time, a
wa-caliber rifle, desizned
especially for puarding
hanks, has been produced.

The rifle, with its seven

it has an approximate range of one mile,
is accurate enough to hit a man at 500
vards amd places all seven bulletzs in a

<2 thirty-five-ineh pattern at 100 yards. The

AR
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seven twenty-six-inch barrels have auto-
matie ejectors for
throwing out the
cmpty shells i or-
der to specd up
loading. When
useel for hunting,
the rifle will kill
any animal up te
and including such
as are the size of
deer.

R —

f Castor oil and coal tar form the bases
[or certain sweel-scepted T_-ri-umu:lﬂ.
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Tep., Arranging Grass arcund Feet of Lifelike-Lacking

Tiger: Boitom, Eywe-

brow Pencils and Brushes Make Animal Exhibet Bore Matural

barrels, is called the dead-
g liest small-caliber gun in the world, since

DARKEST INDIA IS BROUGHT
TO HEART OF GOTHAM

Ferocious tigers, cronched to spring
from the tall jungle grass, stare back at
New Yorkers who venture into the Amer-
ican Museum of Naturzl History, Sur-
romasded-dbtlie rocks and folage of their
native habitat in Indin, these preat beasts
have a realistic appearance, even though
in glass cazes. Magnificent sking of tigers
and other wild amimals, after being chem-
ically treated, are stretched over perfectly
seulptured models of the orizinals, The
figures are then placed in lifelike poses in
settings of trees, grasses and reeds brought
direct from India or fashioned from paint=
ings. Completed figures of the beasts are
brushed carefully to give their coats a
natural sheen, Even evehrow pencils are
uscd to make the animals more lifelike.

'+r s .-- o
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Tida Meter, Attached to Power Hail, Shows Whether
Cuarrent Is Escaping through Some Other Conduwctor

ECTRIC LEAKS ARE TRACED
WITH DETECTOR

Escaping electricity is detected in im-
properly jointed rails by an instrument de-
veloped in Germany. The detector, applied
to the rails, shows whether the current
passing through the joints meets with ah-
normal resistance. If the conductivity is
found to be faulty, the defective joint is
repaired by welding on copper straps,
which help the power over the joint. When
the tracks of electric railways are not
properly joined, or bonded, the conductiv-
ity is poor, and the current seeks a path
through surrounding soil or other con-
ductors, causing their corrosion,

GERM OF INFANTILE PARALYSIS
i L‘ ENTEES THROUGH NOSE

Infantile paralysis has been found to be
essentially a “smelling discase.” The germ
Or Virus causing it is not carried by lower
animals but is confined to man and enters

dlz aumwﬂiuru : M
b,

the body chiefly through the nose, passing

[ Jatimat “’f’l' .along the nerves of smell to the hmm and

spinal cord, where its main attack is made.
These conclusions have been reached by
Dr. Simon Flaxner, director of the Rocke-
feller Institute for Medical™Research, The
chicf avenue of oscipe for the germs is
likewise by wayv of the nasal membranes,
indicating that nasal secretions may be
the means of spreading the diseaze. Mon-
kevs can be protected for comparatively
short periods by inoculating with blood
serum from human beings, who have re-
cavergd from the disease, from other maon-
kevs miven the disease experimentally, or
from ecertain persons not known to have
had the discase but whose blood neverthe-
less gives protection against it. Lasting
immunity can be given monkeys by inoc-
nlations of the paralysis virus or germ it-
gelf, but immunization of man has not
been tricd because in some cases with
lower animals, the method has resulted in
paralysis.

WDR s SECOND BIGGEST BELL

(—b AST FOR CARILLON

Iron notes from the second largest tuned
bell in the world will he heard from the
carillon at the University of Chicago. The
bell, made at an English foundry, i3 ready
for shipment-to the United States. The
largest tuped hell now hangs in the beliry
of the Riverside Church in New York.

T'h.:: Bul.'l Secoind Largest in the World, Will Ring
When Carillon Is Played in Chicago

=
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Flying Experience in Perfect Safety Can Be Obrained in This Plane EupEr oried b:.r a Cable; Large Drawing
T

Shews How the Craft Oporates;

With motor roaring and the “jovstick™
moving all controls at will, the student
airman may cxperience every sensation of
flight in perfect safety with a training
plane developed by a Chicagoan. The
craft is suspended by a cable from the roof
of a large building or outdoor frame. Tt
is complete in every detail, save that the
short wings have no lifting power, acting
rather as ailerons, All the other contrals
are in place, moved by the stick in the
pilot’s compartment, The front seat 15 not
a seat at all, but contains a hook for the
cable. Perfect balance has been attained
s0 that the pilot, by leaning forward or
backward, may point the nose of the plane
down or up. Every movement of a plane
in the air is possible, with the cxception
of high speed forward. Pullevs are used
to draw in the cable after the pilot is seat-
cd, lifting the eraft off the ground ar flnar,
A twist of the propeller start: the small

Ioset, Cloae-Up of the

aining Device

toar-eylinder motor, whose speed is con-

trolled Ty throttle.  While the eraft is

upn:-n:'inih adapted to training purposes, it

alza 15 designed as an amusement rlr:vu:c

r
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PATENTS ON FOUR NEW FRUITE

Four new varieties of fruit developed by
the late Luther Burbank have been pro-
tected by recent patents. Three of these
cover plums whose distinguishing charac-
teristics are unusual size and taste, thin
skin, resistance to deterioration in ship-
ping, and early ripening. The fourth pat-
ent covers a freestone peach, weighing
one=half pound on the average, that ripens ¢
halfway hetween the carly Alberta and the
June Alberta peach. The patents, among
the first 1o he issued by the plant and fruif==
division of the patent office, have been as-
sigmed to a Mizssouri nursery by the widow

of the plant |ﬁ:ard 1-
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Dancing Toy Is Radio Operated

Uperated by the puls .Ll11|g current peaks
in the output of a radio receiver, this danc-
ing toy amuscs the children and mystifies
the grown-ups. A sensitive-relay arrange-
ment makes the little paper dell dance in
time 1o the music, The base should be of
imsulating material. A 1L000-ochm maznet
may be taken from an old telephone re-
ceiver of purchased from anv electrical
cupply house. The armature for thiz relay
15 cut from light sheet iron and two pho-
nograph needles are soldered end to end
to form a balanced shaft. The bearings
for this shatft arc made by punch-marking
the ends of the 6-32 brass machine screws
that are mounted on the bracket, A tiny
hale 15 drilled in the end of the grmature
to hald a small silver contact. This con-
tact is in alinement with another silver
contact in the core of the relay magner.
This contact should e Aled dewn glmost
flush with the surface of the core. A small
piece of No. 28 spring wire is uzed to keep
the relays in normal position. This spring
15 soldered to a larper wire and hent as
shown, to adjvst the gpring. The magnet
terminals are brought out to the speaker
hinding posts as indicated,. This relav
makes andd breaks the circuit to the actu-
ating relay, which consists of an electro-
magnet of the 3-o0hm  hatterv-operated
tvpe and may he purchased for a few
cents, The cardboard dancing figure rests
directly on the armature of this relay and
should weigh about 1 oz, The caver mav
he made of metal or wood, Where the
wire supporting the firure passes through
the hox. a small metal tube, about 184 in.
long, holds the figure upright. The screw
for adjosting the batterv-relay armature
is mounted on the outside of the hox, so
that the end of the screw will make con-
tact with the top of the armature. One or
two dry cells in series will operate this
relay.  Any modern receiver with power
enough for a dvnamic speaker will oper-
ate the tov, 1f sparking at the contacts
of the relays canses too much noise in the
receiver, it will he necessary to connect an
imexpensive 4 o G-mid, condenser across
these contacts to absorh the gpark. The
device is connected in series with the Toud
speaker. The adjustment is critical, but
when onee set for the normal volume of
the receiver, no change should be needed,

u

I

: (R | A % - 2
[ttt ga e, (MW aelie .fff RO

CAAA 2.

‘%?, Uﬂ;l}{: _j_
1C5

~H AN

Bwritch-Operated Colls
Covidring  Shart-Wave

Hange
from U6 te LES Meters

Short-Wave Converter Is Self-Contained

Mo plug-in coils are required for this
a.c. short-wave converter that changes
any standard a. ¢ broadeast receiver into
1 short-wave superheterodyne, It is said
to he simpler to operate than the conven-
tional short-wave receiver, owing to the
facts that there is no regeneration control
amd the oscillator circuit may be logged,
The tubes emploved are one 224, ane 220
and one 235, A special switeh permits the
use of the converter or the hroadeast re-
ceiver at will without changing any cofi-
nections. The selector knob is color-coded
for the varions short-wave bands,

High-Voltage Condenser in Tank Form
Oil-filled

high-voltagre
condensers in
tank form are
ew availalle
at prices with-
inthe reach of
amateunr ex-
perimenters,
These conden-
scrs are satd
to he prool against hreakdown ander any
conditions, and are built to operate at ex-
lr::l]:ll_h' Jhigh volt tgr..' :

Haﬂ.r
{ {ﬁ""{ J_-t,_.i_ 1.-"*..-'1{.“_ JJ-.-H Fi 1{ {-—4" -|
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Aurte Recclver, Showing

Compact Armngement

i Parts and* Balts for
M-l'l!.|l11=."l|_'|

Mounting Bolts Built into Chassis
: of Auto Set

Rigid mounting holts hold this compact
gix-tube auto receiver to the fire wall, or
hulkheuid, below the dashhoard of the car,
The speaker is a dynamic type and is uso-
ally mounted on the same wall directly in
front of the stecring column,

Charging Batteries from D.C. Line

Storare hatteries may be charged «i-

QB -..,Hr::l_‘tl:-' from a 32 or 110-volt d.c. line if suit-
w} ‘dble resistors are used as shown in the
R-P' diggram. The resistors for this purpose
*} ™ are now available with Edison screw-base
= mountings that fit into standard lamp

"Lé" *gockets. The units for charging from a
o d2-volt line are 6.4 ohms cach, and one
will hanidle up to three cells, Two units,
connected as shown, are necessary for two
storage batteries consisting of three cells
ecach, The vnits for g 110-volt line are 62
"« ohms each, and three are required for any

numher of cells up to seven. Four units
will handle up to 10 cclls and the charging

‘Ej [:\ rate in all cases will he 5 amp. No, 14 cop-

per wire is used for the connections, and
hne fuses should be emploved together
with a switeh in the supply line,

Charging Hook-Up, Showing
Storage Batteries Connected
in Serle

__.-H‘E!ul!n-'l'l."'..n‘
UsIT

FORCELAIM
RECEPTACLE =

HATTERIES OF 3 CELLS EACH

POPULAR MECHANICS

Practical Radio Shielding

Careful shiclding, especially in the con-
stritction of short-wave sets and in the
r.i. stages of broadcast receivers, is of
great importance owing to the nature of
the new tubes now in common use, Sheet
tin, having a glicht copper content and
known as “copper-bearing,” may be oh-
tained at most hardware stores. This ma-
terial is casily bent and soldered for any
tyvpe of shiclding required. The losses in-
curred by the use of this material will be
negligihle for all practical purposes, pro-
vided the coils are placed at a distance not
less than their own diameter. Direct cop-
per wire connections should be used for
racdio circuits, To he effective, all shields
should be grounded, and this s a simple
matter if a metal chassis is used. For
breadboard lavouts, a sheet of this metal
may be used to cover the baseboard.

Code by Sight Instead of Sound

A pgas-filled tube makes dot-and-dash
signals visible to a member of the Taco-
ma, Washington, amatenr radio organi-
zation who recently lost his hearing asz the

Shart-Wawe H.tEIVdI'Er Equi
Wisual

with Meomn Tube Iof
ignals

result of an accident., The idea was ob-
tanined from watching the blinker-light
sipnals on a battleship. A neon tube i3
used instead of the speaker or phones
much im the same manner as a neon lamp
in a television receiver. With practice, the
tdleaf member hopes to attain the same re-
ceiving speed that he possessed before the
accident.—]. Bashiord, Tacoma, Wash.

[ For further information on any radio
construction article write to the radio de-
partment ; this service is free.
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ELF-TIME
“Turns on Radio

By W EBURTON

HIS seli-timer for vour vadio re-

ceiver is o convenienee that vou cian
provide at little cost and a few hours of
faseinating work, Te will turn the set on
in time for you to hear any given progeat,
It will operate as many times a day as you
desire but the receiver must be turned off
by hand, Tt would, of course, he possible
io do hoth of these things antomatically,
but the equipment required wonld he
complicated. The timer docs not interfere
with the receiver if it is already in opera-
tion when a setting is reached by the
clock.

A small electric elock, a doorbell trans-
former, a set of hell magnets and a few
odds and ends are vequired. A 23-cent
doorbell will supply the necessary mag-
nets. All of the base, on which the mag-
nets arc mounted, is eut awvay with the ex-
ception of a rectangle of
metal directly beneath the
coils, The vibrator, or
armatnre, i3 removed and
the spring, on which it is
mounted, is replaced with
a hinge arrangement =o
that it will swing easily
in about the same posi-
tion that it formerly oc-
cupiecd. Thiz detail is
showmn inthe center plotoe

on this page, The unit is
mounted on oa plece of
woodl, about 314 by 5 in.,
and this assembly be-
comes the front panel of
the control box upon
wihich the clock 15 placed.
The exact dimensions of
the hox depenit on the
size of the pares nsed.
Betare mounting the magnet armature
permanently, a small hole is drilled near
the free end to receive a wire link that
connects the arisature with the switch
arm. The switeh is nothing wiorve than a
midret variable condenser. The stationary
plates are bent together 5o that the rotor,
when turned toward the magnet in the
position shown in the lower photo, will
make contact with, them. The plates are
adjusted so that a very slight turn of the
ratar will make ood contact. A stiff wire
link, made from a straightened paper clip,
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joins the magnet armature to the conden-
ser-switch rotor by means of a small met-
al arim fastened to the rotor, The relative
positions of the magnet, armature and
switch should be such that a slight move-
ment of the armature toward the magnet
will close the switch. A small nail driven
mto the panel provides a stop that limits
the swing of the condenser plates in the
opposite direction.

The doorbell transformer is mounted on
a baseboard with the panel at front, as
shown at the lower left on page 117,

A spring-driven clock could be used,
but the electric ones are guite inexpen-
sive, In either event the clock should
have a round face and a bakelite case. The
clock works are removed and the crvstal
discarded. A ring of brass, aluminum or
copper is cut in the manner indicated in
the photo so that it will fit snugly inside
the depression provided for the crystal as
shown below, The notches are cut for
passing the retaining lugs, The distance
from the outer to the inner circumfer-
ences of the ring is such that about 1§ in.
of metal will project bevond the case, cov-
ering a narrow strip around the dial. An
imsulated wive is soldered 1o 1he ring el
led out through a slot cut in the ridge
for connection to the coils. A paper ring
whose outer edge coincides with that of
the metal ring, but whose inner circum-
ference is larger, insulates the metal ring
from the clock dial.

The hands of the clock are removed,
and a thin strip of phosphor bronze, or
apring brass, is fastened to the hour hand.
A brush of very line wire is now fastened
to the end of this strip.

A number of little clips, shaped as shown
in the diagram, are made of fairly heavy
phosphor-bronze shim stock and slipped
over the metal ring around the clock face,
their lower ends projecting down but not
touching the dial, so that the brush will
just touch them as it passes. These clips
are set for different program periods.

The circuit is completed through the
clock works when the hour hand touches
any clip. The condenser switch is con-
nected across the radio-receiver switch so
that the receiver can be operated by either.
A switch in series with the transformer
primary will permit turning off the timer
without removing the clips from the clock.
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range i5 also included in the
circuit, The amplifier voltages
are supplied by an independent
divider so that varying loads do not affect
them appreciably. A simple means 13 pro=
vided for the selection of the necessary
voltages to be supplied to the r.f. and de-
tector stages. The 2M4-volt supply termi-
nals will fecd five heater-type tubes, and
the center of this winding is grounded in
the unit.

The construction details for the metal
chassis are zupplied on a mimeograph
sheet torether with the material list, which
is available to all upon application. The
chassis is made from a sheet of aluminum,

PART I 19%e by 10%q by g in. thick. The drilling

is all done on the fat sheet before it is

UILT as a sepa- bent to shape. The
rate unit, this 2 T B schematic circuit di-

agram is Fiven in
Fig. 1 and the sim-
plified wiring dia-
pram will he given
in Part II, which

power amplifier also
supplies the filament
and plate voltages
necessary for the
operation of any a.c.
receiver. Resistance
coupling provided
for input enables
the set builder to
use the amplifier
after any type of
detector. The pow-
er unit can be placed in the lower com-
partment of the console as far as possible
from the tuning stages, a: shown in the
drawing above, This eliminates any pos-
sibility of hum or feed-back into the ri.
stages, The low gain in the first audio
stage is offset by the high gain obtained
from the two pentode tubes used in the
output stage; in fact, any greater voltape
amplification would result in overloading
these tubes, [

Push-pull in the output stage not only i
supplies great power but also provides a
balanced circuit that requires no large by- f - B Fiad
pass condensers. Tone control of wide —
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AMPL

By S. H. BURNS

will follow in the August
izaue,

The terminal strips re-
gquired are shown in Figs,
2, 3 and 4 and are made
from l4-in. bakelite. The
end holes in Fig. 2 are for
mounting them on the
chassis. Small pin jacks
are fitted in the Mg-in.
holes in Fig. 3 and al=o
in Fig. 4. The 3-in. hole
m Fig. 3 15 for a closed-
circuit jack used for
breaking inte the plate
circuit of the pentode out-
put tubes. The hracket,
Fig. 3, fastens the 2-mfl.
condenser to the umder-
side of the chassis, Two
hrackets are used for
modinting the resistors as
in Fig, 6. Fig. 7 shows
how these brackets are
astened to the re-
sistors with two
414-in, lengths of
6-32 threaded rod
with a nut at ecach
end. The shding
clips will, of course,
be placed on the re-
sistors helore they
are mounted,

The top of the
lavout is shown in
Fig. 8, and the un-
derside view in Fig,
Q. These diagrams
will inform the
builder just where
the various parts
are mounted. Tt will
he moted that the
power-transformer
terminals extend
through the slots

cot in the chassis,
as indicated in the
lower diagram,
When mounting
the wafer-tyvpe tube
sockets, the posis
tions given on the
lavout diagram
shonld he followed,
The erid terminal
on the five-prong
sockets 15 alwave
the one that is
slightly isolated
from the others.
Several of the
mounting screws
are wsed to hold o
part on top as well
as underneath, and
it will alza bhe nee-
essary bo counter-
sink a tew holes
where the screw
heads come under a
part. Lock washers
and soldering Tugs
will insure good me-
chanical and elec-
trical connections,
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One-Man Antenna Masts Are Easily Erected

Cne man can raise
these sturdy 40-ft, an-
tenna masts, the con-
struction heing simple
and verv little guving
necessary, Three 4 by
4-in. posts are set in
the ground, as shown,
and drilled totake fair-
Iv heavy iron holts.
Four 22-it, lengths ot
2 by 4in. lamber are
rr_L|u1rn|1nrc:l;r'|1 nugst,

T

The material must he free from weaken-

immg knots, Two of these lengths are lapped
and holted for the upright member. The
remaining lengths are helid looscly by a
single bolt directly below the lapped joint.
This hulr_ forms a hingre as the mast is
raised. The lower ends are now drilled to
take the holts in the hase posts, The mast
i5 loosely bolted to the forward post and
hoth of the side members, or legs, are
swung forward toward the top of the
mast. When completed, the tip of the
mast is raised four or five feet and held
with a prop. A pulley iz fastened to the
end and the rope for the antenna wire
threaded through it This 15 o very good
time to give the mast a coat of paint that
will preserve the wood, Tn localities where
high winds are prevalent three or four
gy wires should be fastened near the top
of the mast before it is raised, The mast

is mow walked up by pushing on vne of
the legs and the trailing leg acts az a prop.
When the mast is in position the legs are

holted in place and the cross hraces added
as shown.

Loose Laminations Cause Hum

A particularly baffling case of hum in a
radio receiver was finally traced to vibra-
tions caused by loose lnminations in the
power transformer., These vibrations were
transmitted mechanically to the chassis of
the set and thus to the detector and am-
plifier tubes, cansing a noticeable hum in
the speaker output. The trouble was eas-
ily corrected by tightening transiormer
core-clamping serews, If these are not ac=
cesgible, cushioned tube sockets will usu-
ally e¢liminate trouhle of this description.

— e
fBlueprints covering radio construction
articles in past issues can be obtained for
25 cents each; material lists are always
available without charge.
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Mcike and Play the
NEW MARBLE-BOARD

! .-";H.E'-LE boards, that were known
all the hoyvs of a few vears
arn, 1111.: yin come to the frontand,
in slightly “different 1orm, have he-
come highly [m]ul'.l:n' A5 a source of
amusement for older persans as well
as far the children. In
thiz article, twa variations
are given in Figs, 1 and
3, the former heing the
simpler arrangement,
while the latter has a coil-
:~||:|i1'|;.; shooter and
marhle return, and 18
prlass-covered.

T make the ane shown
'ill ]?i;;. ]. CHUT A |:-:|-- II.
plywood or standard 34-
in, stock, and serew ot
nail op sides af 34 -in, ma-
terial to project 1 an,
ahove the plaving suriace,
The % hy 1-in. eurved
strip, around which the
hall races, can be hient
without steaming, the

4
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iree end bemmg clipped behind a wooden
D paston rings, cut off to
leave o gap af suitable size. are vsed {or a
number of the scoring sections, the rings

being hradded to the base. S5ix small com-

peg as 5 ot

RELLATL

PLUNEER -

“'.—
b~

g =it T
B BRRIHE

_ . PLATE &BUSHING

o * FELT WASHER

partments at the lower end of the Doard
furnish additional scores, In order to de-
flect the hall and make high scoring more
difficult, brass escntcheon pins are driven
inte  the baschoard at various points,
These may be placed almost anvwhere as
long as the whole hoard i3 left more or
less open to the ball's progress.  Each of
the pins should he set with a wooden
block, as shown in Fig. 4, in order to keep
the depth uniform.  Plaving in this case
is done with a cue, the ball being set up
on a wedge-shaped block fitted in the
shooting allev,

The more elaborate board, detailed on
this page, is entirely automatic. You sim-
ply shoot the steel halls at short intervals
anid then, after counting vour score, pull

POPULAR MECHANICS
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the release lever capsing the balls to roll
into the run, ready to be shot again. Start
construction by making the frame at the
upper leit, Otting this with the two pling-
ers imdicated,  Both of these are alike
with the exception that one i fitted with
a nut, while the other 12 capped with a
round hit of metal. The two ]I::'I_'I_"a ek
tor b migile arc the hottom and the marhle
riam, which are held in place with serews.
Three picces of wood make up the marble
return, these being nailed to the bottom,
Notice that the center Dlock here is wedge-
shaped, 114 in, deep at one end and 74 in.
at the other, The slide 15 attached 1o the
release plunger by means of a small angle
on the underside of the hoard., While the
compression spring tends to push the zlide
i i 18 advizable to it a col spring at the
opposite end to pull it inte the proper
closed position. The plaving hoard rests
directly on the rails and is screwed to the
sides. The curved hock at the top is solid
and 15 spw-cut to At Suitabile moldmmg
strips should cap the top edge all around,
to give the board a finished appearance,
The dimensions given allow M-in, clear-
ance for a glass top, if desired,
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Lawn Tea Table

Shingled Parasol Shades the

- —

-
!

&
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Here i5 an attractive lawn

Eﬁ.“% Ll
D <7 /

coming directly under the par-

parasol that provides shade for
several persong and will not fade in any
weather nor tear loose in a storm. Bury
twao 10-ft, lengths of 2-in, pipe at night
angles to each other about 1 it ander-
ground, and set a 6-in. pipe or post up-
right in the middle, after having located
the bolt holes for supports of table and
canopy. Poor concrete aroumd the hul at
the base and alzo at the ends of the crossed
pipes, This makes rigid anchorage which
will not loosen no matter how wet the
ground may he. Lengths of 2 by 3-in
stock are set in pairs, at right angles, to
support the canopy frame, and on top of
the Gein. pipe is placed an octagon block
of wood bolted to a cap. This forms the
support for the upper ends of the curved
rafters, Sheathing should be light mate-
rial, sayv, M-in. matched pine, i narrow
widths so that it will follow the curves of
the rafters neatlv. Over this, lay compo-
sition shingles spaced unevenly, The ta-
Lile is built as shown, supported by cross-
pieces, cleats amd curved braces. Make
the diameter at least 48 in. and screw the
boards to the cleats, ete,, from the under-
side. Take pains to level the table prop-
erly, Around the base of the post, ill with
well fertilized so1l or leat niold and set
out such shade-loving plants as pansies,
and the like. The remainder of the area

asol top should be covered
with bricks or flagstones, for even the
toughest growth of grass will soon wear
away under constant trampling.  Besides,
the brick or flagstone is fairly dry in damp
weather, so that the chair legs will nat
sink into the ground.

Fish Lures Made from Clothespins

Attractive fish lures can be made trom
clothespins, The tail and the back fin are
cut from brass shim stock and are clamped
hetween the prongs of the pin with small
brads, while small cotter keys are driven
tightly into the wood to hold the hooks,
nose spinner and line swivel. Bright-col-
ored lacquer iz used for the panting.

Fitted with Tail and Fins, Commen Clothespins Mako
Attractive Fish Lures
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Ordinary Hair Comb Can Be Used to Strip Small
Fruit from Beems Quickly

Comb Btrips Small Fruit from Stem

For stripping small fruit, such as clider-
berries, currants, ete., from their stems, an
ordinary hair comb has been found effec-
tive. By using this method, berries can
be gathered in a fraction of the time oth-
erwise required and without as much risk
of damaging them.

Clogged Breather Holes Cause
atorage-Battery Trouble

Serew caps on the cells of a storage hat-
terv have a small hole drilled through
them to allow ventilation and the escape
of gases caused by charging, I these
holes become clogged, the battery tses an
excessive amount of water, sweats through
the walls of the case, amd 3 white deposit
appears on the battery and brackets, The
caps should be inspected periodically, and
the small holes cleaned out when peces-
sarv.—{!, B. Dean, Alhambra, Calif,

Holders for Fresh Paint Signs

i card holders make good fastoners
for signs on freshly painted surfaces.
Bend the pins
at right an-
gles, and after
-elipping the
loops aver the
sign, the pins
can be stuck
into a new-
painted sur-
face without
marring it.

MECHANICS

Drawing with a Perspectograph

Here's a “magic™ drawing box that any-
one can make amd use for copyving land-
scapes or any other brghtly illumanated
scenerv, The user merely points the lens
of this reflecting device toward the scen-
ery he wishes to draw, and the mirror in-
zide, set at a 45° angle, reflects the image
through the glass top and against a strip
of tracing paper. on which the artist traces
the reflection. When Anished with one
sketch, he pulls it out and tears it from
the roll. A hinged hood is needed to shade
the paper, as too much light from ahove
will prevent the uvser from sccing the
image. The box has two slides; one per-
mits replacement of the roll of paper amd
the other Fives access to a separate com-
partment in which bmished sketches are
stored. The size of such a sketching box
can, of course, be varied to suit the vser.
The inside shounld be printed a dull hlack
tor minimize reflection, Ay gpood condens-
mg lens obtaimable from an old reading
glazs, magic lantern or post-card projec-
tor, can he wvsed, Tt s mounted in the
sitfle of the baox, as shown in the right-
Bavmd detail on the opposite page,

Bench Stop from Safety-Razor Guard

For use with
lizwht work, the
ruard of an
old safety ra-
zor will form
i bench stop
by screwing it
tu the hench
as shown, If
the stop is
placed in the
center of the
hench, the work can be held in vertical
position on either side,

Talcum Powder Cures Sticky Cards

laving cards, after being vnsed for some
titne, often have a tendency to stick to-
rother, which makes shuffling and dealing
difficult. Thiz trouble can he remedied by
sifting a small quantity of taleum powder
hetween the cards and shuffling them un-
til the powder has heen evenly distributed
over the surface of each eard in the deck.
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Bharp Hotating Disk on Homemade Lawn-Edging Toeol
Cuts Sod Quickly

Lawn-Edging Tool Made from Sharp
Disk and Skate Wheel
Attached to the emd of a 3-ft. wooden

handle, as shown in the detail, a sharp
disk attached to =a

and then slide 1t back and forth until it
gets in the desired position,  In this way,
all of the air is forced out of the glue, and
it will adhere just as well as if the preces
were clamped. This enables vou to go
ot with vour work and makes neat joints,

Periodical Cleaning of Camera
Insures Better Operation

Cleaning vour camera at regular inter-
vals, especially after a dusty trip, will in-
sure perfect operation and better pictures
when it s again used. To do this, slowly
open the hellows to the full extent and
remaove the lens and shutter assembly.
Then, with a vacuum cleaner, remove the
dust from the inside and outside of the
bellows, cspecially at the corners. 1f the
bellows do not epen freely, rub the guides,
slides and all parts that bind, with a soft
black lead pencil. The coating of lead
thus applied will act as a lubricant and is
much cleaner and safer than oil, which
should not he used on 4 camera. Replace

skate wheel, which
serves as a bearing,

has been successful-
Iy used as a lawn-
cdging tool A
length of rather
heavy flat iron is
bolted to the end of
the handle and
drilled for anather
holt, which serves
as the axle for the
dizsk. An old circu-
Iar saw 15 growml
to a sharp edge and
usedl for the cutting
dizk.—E. Dallmer,
Ozone Pk, N, Y.

Gluing Overlay
Work

When domg overs
lay work, 1t 15 not
necessary to clamp
the pileces in posi-
tion after gluing
them. if you apply
the glue to the bot-
tom aof the piece

$1,000 in Cash '

move the lenses,
For Best Models of Whirttling

one at oo time, and
It prize. .o ooieoeses 5250

ind prive. . .
Frd priee. o cicissaaaas
dthpriee. .. cvvevrnaea,
T =
ESIDES ﬂ'.ii:, there will be twr:nl:g,'-ﬁ.vg .Flﬂ,
fifry 3% prizes, and one chousand  high-
grade jackknives.

Rules for "Knife-Craft” Contest

Anyone except emploves of Popular Mechanics
and members of their families can enter this con-
test, which closes July lst, 1932, Awards will be
made by a competent board of pedges and in the
event of a tie for any prize offered, o prize idenu.
cal in all respects with thar red for will be
awarded to each tying contestant,

1. Ohoe oc mome eitsich By be made.  Badels muoe be

entirely of wood, and cur with mo ocher tools than a

jackkmife )

I, Mo adhesives may be wed,

Y Carvings submivted must not be painted, sileened ar
ilded, and  will remain - the propecry of  Papular
Irchandes afver the compest closes.

All models must be shipped, prepaid, in it
able packages o avoid breakage. Be sure
afhix tag goving your name and address on the
outside wrapper of the package.

Address “Enife-Craft” Editor

FOPULAR MECHANICS MAGAZINE
200 E. Ontario St Chicago, TL

polish them care-
fully with a clean
linen handkerchiek.
MNow take the cam-
era to a dark room
and remove the
back. Place a small
flashlight in the
hellows and inspect
it for holes. If any
are detected, thev
can he repaircd hy
sticking black
j.-,"111'l'|1'll'll'r] lape Oover
the hole inside of
the hellows and ce-
menting thin black
leather over the
ontsicle with rubber
or leather cement.
In this wav, the
tape inside of the
hellows will act as
a reinforcement to
the patch on the
ontside.—G. T.
Richards, Arkansas
City, Kans.
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Whittled Pups to Decorate Table and Desk

129

Any straight-grained picce
of wood, cither hard or sofx,
can he used to carve out little
pups to place on your bric-a-
birac shelf, table or desk. Nor-
mally, the grain should run
the length of the hody, and
thiz should be carefully taken
into account when tracing the
layouts on the wood with car-
bon paper. As the grain runs
across the legs, they should be cut last
and with care to avoid breakage. You

can use a serollsaw to cut out
the design roughly and then
finish the details by carving
with a sharp pocketknife.
Bright-colored enamel or lac-
quer greatly adds to the fin-
iched appearance of these
noveltics, Besides the exam-
ples shown here, many other
variations can be obtained by
copying pictures of animals
from magazines and newspapers.—E. J.
Tangerman, Bayside, N, Y,

Model-Boat Stuffiing Boxes Made
from Tubing Connectors

With slizht alterations, copper-tubing
connectors can be used for stufing boxes
around the propeller shaft in motor hoats.
If the shaft uses a piece of steel tubing
for a bearing, the threaded end of the
connector i5 drilled out to fit the tube and
i soldered to it. The hole through the
center portion of the fitting is drilled out
for clegrance on the shaft and to allow
suitable space for the packing material.
A small wire should be twisted around the

nut, fastening the free end to somc part
of the boat so that the tension on the
stufling material may be adjusted to pre-
vent leaks, and at the same time provide
reasonable freedom for the shaft, If the
ateel tube vsed iz not guite looge enough
on the shaft, it can be ground out with
fite  valve-grinding compound, using a
rod the same size as the propeller shaft.
—]. D), Brubaker, Evanston, TIL

[ Bugs and other foreign matter that spot
the windshicld are casily removed with a
10-cent “chore-ball.”
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INluminated Crepe-Paper Signs

-
Trmal:u.mm Lettering of Crepe Faper on Cardboard
Signs I3 Efective When Illuminated from Resc

Attractive signs can be made by cutting
letters or hgures in a picee of black or
colored cardboard and gluing  colored
crepe paper over the openings. They are
particalarly attractive when hung where
light shines through them from behind.
If desired, a small box containing a lamp
and reflector, to provide illumination, can
be placed directly behind, or it may he
fastened to, the sign. This method is a
good one for showing up vour house num-
ber at night, a 5-volt lamp furnishing suf-
ficient light.

Simple Tests to Determine Quality
of Mohair

[nferior grades of mohair are easily dis-
tinguished from the better grades by a
few simple tests that ean be made in the
store. All mohair velvet is woven on a
cotton back called warp. The inferior
grades have a coarse warp, the threads are
larger, and there are fewer of them to the
sqquare inch. The appearance of the back
is penerally coarse and rough as compared
with the better grades. Cheaper grades
of mohair also have fewer fibers to the
square inch than the better varieties. If
the cotton warp ghows through from the
surface, cxcept when designed to give a
contrasting color effect, or of the Gbers can

POPULAR MECHANICS

be pushed aside and the warp revealed
easily, the fabric is likely to be one of in-
ferior grade. Mohair has a characteristic
feel. The fAbers should be smooth, resil-
iemt and springy to the touch, and thev
should return to their erect position when
the pressure 15 removed. The cheaper
grades can sometimes be distinguished
from the hetter gualities by the amount
of “kemp”™ or dead hair they contain.
Kemp is easily identified because it does
not take the dve as docs the rest of the
mohair and lacks the lazter. Close exain-
ination of the surface of the better grades
will show practically none of these dead
hairs. Another test 1s to hold the sample
firmly stretched between the thumbs and
middle fingers and to push against the pile
fibers with the forefingers, After pushing
a few times on the cheap grades, the fibers
will be seen coming through the warp.
Pure mohair fabric can casilv be distin-
sulshed by its characteristic sheen.  DMix-
tures do not have this luster, which is al-
most as bright as the sheen of silk when
the sample 15 held so that the hight strikes
the tops of the (bers.

Rack on Car Door Holds Umbrella

Slipped into a leather pocket attached
to the car door, your umbrella wall be out
of the way, vet at hand when needed. The
pocket should be placed at the lower cor-
ner near the hinged side of the door, and
a small strap is provided above it to hold
the handle.

Umbrella Held by Pocket and Emﬁ on Car Daor Is
Always at Hand When Hesded
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shown in Figs, 1 to 5 is an carly-
American desipn, gracefully and |
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to fasten the shelves, after which
the nails or serews are driven

sturdily bailt and simple in con- NEEEEEE B

struction, Three-fourth-inch = ENNEEEN; ' below the surface and the holes
stock 15 used for the sudes and HEr e e TH filled with a mixture of fine pine
shelves, while the back may he M- sawdnst and liguid glhie, A dark-
maile of cither M-in, plywood or 11 AR RE ' oak or walnut stain s apphed
dg-in. matched ceilling stock. In FLG T T over the entire case, and is fol-
Both casez the back s rabbeted RN .'i“'Z T lowed by several coats of wax,
to the sides so that the cdges | ; However, attractive finishes and

come flish. DPatterns for the
aprons, shelf edges and ends are
given in Figs. 2, 3, 4 and 5 The aprons
are simply glued and nailed into place,
# in. from the front edge. The front
eidges of the shelves are slightly curved.
The bulges of the curve are in line with
the front edges of the sidepieces, but the
ends are set back 35 in, Glue and long
finishing nails, or slender screws, are used

colers, to match other furniture
in the room, may be used, Either
finish requires a well sanded surface in or-
der to make a good-looking job. Fig. 6
shows the cutting of the battom aprons
and Fig. 7 indicates the process of smooth-
ing the curved edges with a file.

Twin bookcases of the kind shown in
Fig. 8 can he arranged to go on cither side
of the window with a cushion seat be-
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tween them. A variation of this
arrangrement, with the seat omit-
ted, 15 to place one of the honk-
cases on ecach side of a freplace. 5
The construction of these cases is
greatly simplified by the wuse of
O-tn.  tongue-and-groove stock,
ripped as shown in Fig, 11, The
part the board in which the
groove is ecut, is used to house
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the panel, while the other portion
holds the shelf cleats, ete. Tenons
are cut in the bottom and top rails as in
Fig. 10, Of course, the tenons are too
short to make a tight joint, but they serve
to hold the pieces in line, The joints of
the entire side assembly are reinforced by
shelf cleats at frequent intervals, to obtain
rigidity. Fig, 12 shows the general fram-
img plan of the top with one of the cleats
screwed and glued in position. Note that
the top of the case is omitted in this de-
tail for the sake of clarity. The side pan-
els should be framed up first and the 14-in.
plywood inserted in the grooves. The use
of glue on the panels is not advisable, as
the grooves provide allowance for con-
traction and expansion, and for that rea-
son the paneél should At rather loosely,
Wallboard is tacked in a X4 by I4-in. rab-
het along the inside edge of the two rear
stiles and to the rear edge of the shelves
to increase rigidity, Fig. 9 shows how the

shelf cleats are cut off at a 453° angle so
that they will not be noticeable from the
frant,

The cabinets are optional, the construc-
tion of the panel doors being similar to
that of the side panels except that no
cleats are used to reinforce the joints,
For the sake of symmetry the doors are
hinged on opposite sides,

The construction of the seat is also sim-
ple. Only a front panel 15 needed, as the
sides and back consist of cleats screwed
across the back of the panel and to the
sitle of the cases, to support a hinged lid,
which is set 34 in. below the top edge of
the iront to keep the cushion in place.
The lid itself is made of tongue-and-
groove stock, held together with cleats on
the underside, and s hinged at the rear
edge, A false bottom keeps the contents
off the floor.
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A Handy Boarding Ladder for Small Boats

Opened up, this handy bit of marine equipment makes an ex-
cellent boarding ladder for swimmers and, when closed, can be
used as an extra zeat. The construction is fairly simple, being
nothing more than a short ladder with 10-in, steps recessed into
the sidepieces, When in use, two Hg-in. carriage bolts serve to
hold the ladder securely in place, the turned-down ends of the
bolts being fitted into sockets provided in the covering hoard. To
make the ladder suitable for use as a seat, the heads of the bolts
must be filed flat, as shown in the circular detail, so that they
may be slipped into a mortise in the bottom section.  Another
mortise is cut for the turned-down end of each bolt so that the
shank will come flush when the ladder is closed. The seat por-
tion is made by rabbeting all around the back of the upper por-
tion, as shown, and setting in a panel of 3-in. plyvwood. This
ladder will fit any 16 to 22-ft. runabout or cruiser, hut can bhe
made larger or smaller to suit other craft. Rubber treads may be
tacked to the steps, Finish with paint, or stain and spar varnish.
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A Parachute Jumper for Your Kite-
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Parachute Jomper for Hite Flying Is Made from Silk
Cloth and Clothespin

Traveling up the string and then leav-
ing the kite in realistic fazhion, this tov
parachute jumper provides muoch amuse-
ment. Drive a brad inte the top of a
clothespin and bend it to form a hook, as
shown. Then get two 2-in. lengths of No.
2gauge wire and bend an cye at one end
of each, to take a tack with which the
pieces are fastened to opposite sides of
the pin, about 3% in, from the top. Tie
1-ft. lengths of string to the edges of an
octagon-shaped piece of silk cloth and
fasten the remaining ends of the string to
the wire arms on the pin. When flving
vouar kite, hook the jumper over the kite
string so that the wind will pull it up to-
ward the kite. When vou want the jumper
to leave the string, jerk the string quickly.

Paste Useful to Clean Carpets

Carpets and rugs mav be cleaned hy
actubbing them with a brush using pure
castile or equally good soapsuds. The rug
should be serubbed and allowed to dry on
the floor so that the stiff sizing will not he

MECHANICS

affected, and no more water should he
used than is necessary. If the color in the
rug is fast, 2 b, of sodinm carbhonate, 1 1b.
of fuller's earth and 4 oz. of turpentine can
be mixed with sufficient soft soap to make
a paste, This compound will give good re-
sults on grease and old spots,

Stereotype Metal Makes Good
Casting Molds

Amateurs who have a limited supply of
equipment will iind stereotvpe metal good
for making casting molds, as it has a
low melting temperature, which iz easily
reached with ordinarry heating methods,
Wooden patterns can be wsed withowut
burning. if the metal is not cast in too
large quantities. Care should be taken to
avoid getting water into the molten metal,
which would cause it to splatter. The cor-
rect casting temperature has been reached
when a piece of paper inserted into the
molten mass turns a rich brown. Sterco-
type metal is fairly strong and will not
crack under sharp blows, It can usually
be obtained from small newspaper offices,

Car-3pring Bumper Protects End
of Garage

Two semi-elliptic car springs, set in con-
crete near the end of the garage, provide
a Aexible bumper and prevent the car from
being driven against the walll  An iron
rod is ingerted through the holes in the
ends of the springs to make the humper
mare effective. The springs should be no
higher than the bumper.
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Twa Springs Set in Concrete Floor Protect both Auta
and Garage 'Wall from Being Damaged
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How to Produce Steady Boiling

Steady boiling of liquids can be assured
Ly imrzersing a bulb of glass or metal with
a emall hoele in one end in the Liguid, the
hole being placed near the bottom of
the container. To make such a bulb, heat
a glass test tube near the center and
draw it out until the two parts separate,
Break the fine tip {from the closed portion
so that a small opening is left, and fire-
polish the end by heating, being careful
not to seal the hole. Another method is to
make a small bottle out of copper or other
metal by soldering the ends of a piece of
tubing shut and drilling a needle-size
opening in it. Only one bulb for each
container is needed. The increase in tem-
perature forces the air in the bulb out
through the small opening where it forms
the nueleus for bubbles which rise to the
surface. A small bulb will keep the liquid
boiling steadily for an indefinite length of
time, providing too much heat 13 not ap-
plied. The bulbs should be remaoved as
soon as the heat is shut off so they will
not take up any of the liquid when cooling.

Weighted Elock Keeps Siphon on Bottom
of Container

A siphon hose, attached to a short pipe,
which is inserted through a hole drilled
in the center
of a welghted
block, enaliles
large tanks
ta he drammed
withoitt atten-
tion. A nail is
driven into
each cormer of
the hoard, the
heads of which extend down a fraction of
an inch to support it and provide space
for entrance of the ligquid.

Pad on Mower Wheel Protects Trees

Mozt of the damage done to trees or
shrubbery on the lawn is caused by a
lawn mower, when the user inadvertently
strikes them with the outside of the hub,
To eliminate this, wire a pad on the out-
sidle of each hub. Sponge rubber has been
found especially suitable for this purpose
as it is resilient and easily handled.
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Hero's a Simple Method of Using One Motor to Drive
a Mumber of Home-Workshop Machines

Motor Slides along Support Mounted
on Workbench

For driving several small tools on your
workbench with one motor, a metal slide
bar of ¥ by 2%-in. stock, mounted length-
wise on the bench, makes a convenient
base for the motor, which slides along the
bar and can be clamped tightly at any de-
sired point. The base of the motor is
fitted with a metal plate and two guides to
hold it squarely on the slide bar. A tapped
hole 15 drilled in the center of the extra
plate on the motor base, for the purpose
of receiving a locking serew that clamps
against the slide bar.

Cigaret Tins Hold Small Parts

Tin boxes in which cigarets are packed
make good containers for brads, nails and
serews, 1o keep
them 1o an order-
Iv arrangement, it
15 a good idea to
make a wooden
rack, cleats on the
inside of which
hiold the tins and
serve as slides,
Each tox mav he
Inbeled with 2
picce of adhesive
tape indicating its
contents,

CHIARET TR ——
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Complete Details of a

ROPERLY converted, the model-T Ford

motor makes an excellent marine power
plant for small boats, giving a speed of 18
to 22 miles per hour when installed in the
average 16 to 18-ft. runabout, and com-
parative speeds when used with a reduoe-
tion gear on work boats and light croisers,

In order to understand the difference
between the motor as used in an auto and
as used in a boat, consider the hve little
sketches at the top of this and the next
page, which picture the five major changes
neceszary. The first, from left to right,
has to do with the transmission and con-
trol system. In a car you have a low and
a high forward speed, a neutral and a
low-speed reverse; on a boat von want a
high-speed forward, neutral and a high-
speed reverse. That's change No. 1. The
second picture shows the oiling system.
In a car this is a simple splash system,
with only a small-diameter tube carrying
the oil forward: in a boat the angle of in-
stallation and the high speed at which the
motor is operated make it necessary to
supply a large amount of oil to the for-
ward eylinders. The oil must be kept cool
and at full viscosity as the heat generated
by the motor would -:;ui-;:kly' break down
the oil and resolt in burned-out bearings.
The third sketch covers the water system.
Water must he pumped from outside the
boat, circulated through the motor under
pressure, and then ejected through the
exhaunst line. No. 4 shows a water-cooled
jacket, which will prevent the exhaust
manifold from becoming red-hot. No. 3
calls your attention to the thrust bearing,
a necessary feature to take up the some-
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Practical Marine Conversion

FOR YOUR BOAT

U e ] ]

Article
W rilden
ey

; Samiit Broin

times terrific push-and-pull elfect
of the spinning propeller.  These
five changes incorporate all of the
important features of the Ford con-
VErsion,

Fig. 1 shows that dirty motor vou
aciquired for a few dollars, after the
grime has been removed, new con-
necting rods and pistons fitted, the
valves pround, the bearings taken
up amd the whole undergone a
thorough overhauling. The trans-
mission has not yet been reassem-
bled, for it 15 at this pomt that vou
start the conversion. The slow-
gpead drum and the brake drum
must he welded together, as shown
abhove, and the teeth of the driven
gear rround off.  After grinding
the gear and machining the drum
suriace smooth, the transmission
can be reassenibled,

Before the control unit can be
finizhed, the oil cooler must he
whaolly or partly fitted, the changes nec-
essary at this stage being the ftting of the
inlet and outlet oil connections. First, a
hole is drilled and tapped to supply the ol
to the forward cvlinders. This hole is cen-
tered in the slight depression in the left
sifle of the motor hase, forward. Tap this
hale a little at a time, working from the
underside, so that the tapering threads of
a short piece of 34-in, hrass pipe will draw
up tightly in the hole at the same time it
catches securely on the 34-in. brass street
elbow, which is fitted on top, as in Fig. 2, |}
cut off flush with a hacksaw blade after a | [ B
proper fit has been obtained. For the oil - '
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take-off, make a full-size paper
template like that in Fig. 3, and,
fitting this in place on the trans-
mission-cover screw holes, drill
and file gmooth a hole of the same
size as indicated on the pattern
and shown in Fig. 4, tapping holes
on cither side to take Ma-in, ma-
chine screws,

As the outlet and inlet are now
completed, you may as well finish
the unit which fits between these
two connections, You will need a
Chevrolet lower radiator connec-
tion. This is hacksawed to the
proper shape by making the two
cuts shown in Fig, 13, Then, the
plate shown in Fig. 10 is brazed to the wide
end of the Atting, A 3}4-in. coupling is cut
in two and the hali-section is brazed to
the smaller end. Tn order to get the prop-
er angle, the fitting should be bolted inte
place and the hali-coupling held tightly
against the open end by means of a length
of broomstick, which connects to a 34-in.
elbow fitted to the street elbow at the low-
er end of the motor, as in Fig. 8& In this
position, the coupling can be temporarily
tacked after which it is removed for a
complete brazing. Fig. 9 shows the fin-
ished piece, When finally serewed in place,
a small copper scoop, detailed in Figs. 11
and 12, should be fitted in the opening, to
better catch the oil splashed up by the
My wheel.

Start making the oil cooler with a 133-
in. heavy brass tubing, 13 in, long, thread-
ed at each end, Two Lé-in. holes, one at
either end, are drilled, and short picces of
La-in, pipe are brazed or solderced in place,
as in Fig. v. Eleven 14-in. tubes make up
the inside of the unit, these being soldered
to disks at either end., The completed ar-
rangement is slipped inside the large tube,
as shown in IFig, 5, and securely soldered
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at cither end, just outside the pipe
connections, asin Fig. 6. You can
get a good idea of the finished oil
cooler by referring to Fig, 7 and
stidying the photographs of the
inished motor. Each end of the
large tube is sealed with a hexa-
gon plug—you can get them at
vour plumber's—into which 1s
tapped, at one end, a 114-in. length
of d4-in, pipe, and, at the other, a
2-in. length of 34-in. brass tubing.
As the pipe used i3 measured by

nomingl inside diameter and the
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tubing

v nominal owtside diameter, the length ol
brazs tubing will slide neatly inside a short
brass nipple, which is fitted with a pack-
ing nut, as scen at the left in Fig, 7. Con-

plete dimensions are not given for thes ol ||

carrying and cooling unit as these can he [

better taken from the job. The principle
is easily secen, ol Aowing from emd to end
through the small tubes, while the 4-in.
take-offs provide an inlet and an owtlet

for cooling water.

Getting back to the control ar-
rangement, Fig. 14 i3 a view of
the completed job which gives full
speed forward, neutral and 96-
per-cent reverse when used in
connection with the transmission
changes already mentioned. Fig.
15 shows the first piece to he fit-
tod—the brake lever, a detaill of
which is given in Fig. 17, Fig. 16
shows the reverse arm in place.
It is simply the original Ford re-
verse pedal, with the pedal cut off
and the shank drilled with a ™g-
in, hole to take a Ford slow-speed
connecting clevis, A 534-in, length
of Mg-in, rod, Atted over a length
of pipe, is turned into the clevis
and terminates with another clev-
is at the free end, as indicated.
The reverse arm iz contracted and
bent outward., No dimensions are
given, the arm simply being lined
up with the reverse connection,
which is to go on later,

Fig. 18 is the control-lever sup-
port. This is given two right-
angle bends and is then bolted in
place over the universal hall cap,
as shown in Fig, 19. The free end
of the piece is fitted with a Ford

-
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you can see that the reverse connection
ties up with the reverse arm, the latter
being bent out to fit. The motor is nen-
tral when the lever is apright; full speed
ahead finds the lever forward, and full
specd astern, back., Some adjustments on
the reverse connecting rod and the cluteh-
lever screw may be necessary before you
get the thing working just right.

Unit No. 3 is the cooling svstem. This
calle for a bracket shaped according to
the dimensions given in Fig, 28 It can
be made from 4-in, stock, bent to shape,
or from separate pieces of Me-in. stock
welded, Figs. 27 and 29 show how this
bracket 15 hited onto the front motor
bracket. The long slots in the bracket
take a standard Yi-in, bronze water pump,

which ties wp with the original

w fan pulley. The pump must be
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purchased and fitted with a 3i4-
in, pulley to make a 1:1 ratio to
the motor-driven shait. A length
of 34-in. hose i3 fitted over the
pump outlet, the free end bheing
carricd to the end of the oil cool-
Adter passing through the lat-

ter, the water is carried

to the motor by means

controller-shaft bracket, !
Into this bracket iz fit-
ted the actual control
shaft and lever. The for-
mer is made by cutting
a Ford controller shaft,
a8 shown in Fig, 20, and
drilling a new hole for
the control lever. The
original Ford speeid le-
ver is too short for the joh, so you will
have to hraze an extension to the end, as
shown in Fig, 21. Then take a short piece
of angle iron, cut it as in Fig. 22 and hend
it to the shape indicated in Fig, 23. The
joint is to be welded, and the whole inside
angle built up =o that the indicated V-
notch can be eut out. Fig. 24 shows this
angle piece being hrazed to the speed le-
ver, the union heing at abowt right angles
to the speed-lever arm. The last new piece
to bhe made iz the reverse connection,
shown in Fig. 25, This is bolted to the
Ford hand-brake lever., Then the lever is
fitted over the control shaft and fastened
with the pin provided for this purpose, as
shown in Fig. 26, Going back to Fig. 14,

JJIF of another hose. The

fitting at this point is a
Ford water-inlet con-
4| mection, turned over and
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fitted with a 134 by Y-in, reducer, The
hose connection here should carry a com-
pression spring so that it will not buckle,
in fact, placing of springs in all hose con-
nectiong is good practice.

Fig. 30 shows the construction of the
manifold cooler., The black-iron pipe is
not used here by choice, as it has certain
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drawhacks. but brass '|_I!-'|II_'
15 expensive and salvan-
ired 15 vdeless when weld-
col. Tt will do with an o
castonal Aushing, You
will notice that the conl-
e s -';|||||1_'.' a welding joh
—a quarter section irom
the pipe, an aogle welded

i1 and caps at either end,
F.Eu:ll Can ik ‘..:|_|r||:'-'| |-|:|E bt |
short Ye-in. nipple. Fig.

41 shows the general as-
sembly, Copper gauze should be padded
around the exhaust manifold before fitting
the cooler, in order to distribute the heat
hetter. A strong metal clip, fastened to
the central eylinder-head holt, holds the
unit securely, The motor connection is a
water connection Aled flat, with a 114 by
Y-, reducer brazed in to take a Wi-in.
nipple aver which the hose is clipped. The
end of the exhaust is Atted with a 134 by
k3 by 133-in. tee, which makes a connec-
tion to the eooler by means of a suitahle
length of hose,

Fig. 31 pictures a mare or less “in-
between” job, which iz common to both
the thrust bearing and the contrnl unit.
The rear end of a Ford driveshaft tube is
cut off and brazed to 3 Ford universal
housing. likewise cut off to the dimensions
indicated. He sure to have the rear univer-
sal ball cap in place when vou dao the hraz-
ing, for it simply won't slip over either end.

Fig. 33 shows the completed thrust
bearing being bholted into place. This unit
i= largely taken from a Ford with a few
new pieces added. The various parts of

shown in Fip. 3 with all
of the parts laheled. The shaft collar { No.
4 is new and is detailed in Fig. 33, The
felt washer to fit inside this is also new.
It will he necessary to tool the inside of
the fHanges on the roller-bearing housing
s that the bolts can be fAtted. Note, too,
that a Ford grease cup has been added to
the housing. Fig, 36 shows the shaft. This
is a repular Ford part with a little machin-
ing to furnish a stop shoulder for the hall-
thrust collar., The free end of the shaft
should e machined to the same dimengion
a% the propeller shaft wsed, and fitted with
a kevwayv and set to take a flange coupling.
Fig, 37 shows the arrangement of the dii-
ferent parts as they are fitted together.
And here’s vour finished motor. 0Of
course, you can get there a whoele lot
quicker if vou buy the conversion parts,
Theze are fashioned somewhat along the
same limes as the units described. At any
rate, the converted Ford makes an ideal
power plant, and although it may not give
vou the highest speed and power rating, it
is thoroughly economical and practical.

the hearing are
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Bareel and Box FPro-

wided ithe Forms far

Making This Conrcrete
Garbage Container

—_—

Concrete Garbage-Container Forms Made
from Barrel and Packing Box

Using an ordinary barrel and a packing
box for forms, I made a concrete garbage
container with little labor. There should
be a 2-in. clearance between the box and
the larpest diameter of the barrel when
hoth are set in position. Boards placed
diagonally across each corner of the box
will give the cffect shown in the circular
inset. The scoop hole at the bottom 15
maie by inserting a piece of sheet metal
in a hole cut in the box. After the con-
crete has set, the barrel can be removed
by tearing the staves apart with a prybar.
—Geo. A, Boswin, Chicago.

Slicing Bread Uniformly

You can eut slices of bread the same
thickness with the aid of a guide attached
to the knife as
shown, Itis
made from a
hacksaw
blade, the ends
of which are
annealed to
permit hend-
ing and drill-
ing for rivets

POPULAR MECHANICS

with which the guide is attached to the
knife blade. The thickness of the slices,
of course, is determined by the distance
of the guide from the knife,

Ground Glass Can Be Produced
with Emery Stone

You ean easily make a ground glass for
your camera, or for any other purpose, by
rubbing the glass with a picce of coarse
emery or silicon-carbide stone that is free
from oil or grease. A little water applied
to the stone will be helpful. The coarser
the stone used the whiter the glass will be,
Light bulbs and bottles can also be frost-
ed in this wav, but emery cloth or sand-
paper is better to use for this purpose,

Flexible Tubing Provides Underwater
Exhaust for Outboard Motor

An underwater exhanst for vour out-
board motor, can be made by removing
the original muffler and attaching a suit-
able length of fAexible asbestos-lined tub-
ing. One end is brazed to the exhaust
manifold, while the other eénd extends un-
der the water
and is fitted to
a length of
sheet-metal
tubing, flat-
tened and cut
a5 shown in
the detail. The
lower part of
this pssembly
is held in po-
sition by a
length of strap
iron, bent
around and
brazed to the
tubing and
then riveted to the horizental part of the
propeller-shait housing,

Rubber Pad on Drawing Board
Serves to Grip Paper

A sheet of rubber, of suitable size to
caver the top of a drawing board, will
often eliminate the need of tacking the
paper ta the board, as the rubber provides
sufficient friction. Tt will also help to keep
pencils, brushes, ete., from rolling off.
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Fun in Your Backyard with a Roller Coaster
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You don’t have 1o go to an amusement
park for the thrills of a roller coaster for
vou can buaild one in an empty lot or per-
haps vour own backvard. A slight slope
is the best location, as it is then unneces-
sary to build the starting point very high

above the ground., Posts, about 6 in, in
diameter, arg driven nto the groumdl at
O-it, intervals, amd at such a height that
a sloping track is obtained when 2 by G-in.
boards, 12 fr. long, ave spiked to the tops
of the posts, as in Fig. 1. Two tracks of
14 by M-in. channel iron, obtainable at
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most implement stores, are screwed onto
the hoards as indicated, the tracks heing
perfectly parallel to each other at all
points and spaced ag indicated. Holes are
deilled  aned  cowntersunk  for  flat-head
serews,  Dhe construction of the carts 12
simple. They are made as cshown in Figs,
2 to 5 incluzive, ball-bearing roller-skate
wheels heing fitted to axles, turned to size
from lengths of Mi-in, square stock. The
enids of the axles are threaded for nuts to
hold the wheels securelv—H, N, Whit-
more, M, E,, Oak Park, TIL,

Sign Flasher for Heavy-Duty Work

By using an automatic radio switch, voun
can make a sign flasher. Remove the
shielding from the regular thermostatic
sign flasher, mount it on a suitable hase-
board between two angle brackets, and
next to this mount a porcelamn lamp re-
ceptacle, Now connect the radio switch,

ALTEAST I BATHY SELAY

Al [P
SIS
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An Automatic Eadio Switch Is Utilized to Make This
Hesvy-Duty Flasher

flasher, receptacle and two plugs as shown,
and serew a 30-watt lamp into the recep-
tacle. The lamps to be lashed are plugged
inte the sockets shown on the side of the
awitch, timing the period of interruptions
by adjusting the small screw on the flash-

er.—John A, Kendall, New York City,

An Efficient Metal Polish

An efficient luster-producing metal pol-
ish consists of 9 1h, of tripoli and 1 1h, of
tartaric acid thoroughly mixed. To uvse
the polish, dampen a cloth and touch it to
the powder. Brisk rubbing with the cloth
will quickly produce a good finish.
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Oil-Drem Raft Fitted with Hoist to Ralse Submerged Rocks and
Move Them to Deep Wates

Chain Hoist on Raft Moves Large Rocks
from Shallow Water

Tmprovised from oil drums and boards,
this raft was used to move large, sub-
merged rocks that interfered with docking
at a summer camp. A tripod of poles was
erected on the raft and fitted with a chain
hoist with which the rocks were raised
and then carried out to deeper water.—
Joehn D, Roberts, Meriden, Conn.

Cutting Spirals on a Power Saw

This jig for cutting spirals on a power
saw eliminates the tedious work of cut-
ting them with a handsaw. First, make a
hardwaood eradle to support and guide the
work as shown in Fig, 3. The guide slots

irals Are Easily Cut on a Power Saw by Helding
Bpirals Are Eoa S Wark in This Jig

POPULAR MECHANICS

in the sides of the cradle are made
wide enough to allow the work to
turn without pinching. Clamp the
cradle upon a saw table at an an-
gle, Fig, 1, placing the slots off
the center of the saw as much as
the diameter of the work, as in
Fig. 2. This is important, as it
catses the revolving saw to press
the stock against the side of the
slots, eliminating chatter and any
tendency for the work to be kicked
out of position. The pitch of the
spiral is governed by the angle
hetween the saw and cradle, Stand
to the rear of the saw, steady the
work with your left hand, and
turn it slowly in the same direc-
tion the saw is ronning. If a dou-
ble spiral is desired, start the end
of the first spiral directly on top of the
stock and the second one will then start
on the opposite side.—Jules Siekman, Har-
vey, 11l

Rubber Disk Holds Auto Fuses

To prevent
the loss of
fuses and al-
wavs have a
supply handy
for my auto,
I inserted
four fuses in
holes drilled
through a
rubber disk as shown. When a fuse hburns
out, I need only to pull out the old one,
turn the rubber disk and put in the new,
—F. B. Stoner, Jr., Riverside, Calif.

Trick Writing Paper

Paper upon which visible colored writ-
ing may be produced by using pure water
instead of ink is prepared by rubbing or-
dinary paper with a mixture consisting of
1 d. of finely powdered copper sulphate
and 2 dr. finely powdered prussian blue,
Considerable pressure should be wsed in
rubbing the well mixed powder into the
surface of the paper, and the excess pow-
der is shaken off. Writing produced by
using water in the pen will be reddish
brown.
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Making a Rigid Tripod for Small Telescopes

. =

rigid tripad f

Here's a0 heavy,
for a telescope, camera,
ing table, transit head or level
Three legs are cut square at the bot-
tom and tapered to 155 in, thickness at the
top. Their length depends upon the use
intended, and ean be varied to suit, They
are rounded and drilled before making the
saw cut lengthwise from the top to within
6 in. of the bottom end, which iz then hev-
eled off and a natl inserted to provide a
sharp point. A rivet or machine screw 18
used to prevent the saw cut from splitting
to the end. The three hinge blocks are
cut, drilled and serewed to a 5-in. disk, as
shown, Then 14 by 3l4-in, carrviage bolts,
with washers and wingnuts, are used to
hinge the top ends of the legs to the
blocks. For holding a telescope, the brack-

SUrVey- — o

et shown at the right iz attached to the

tripod. It consists of a baze block, two
fat-iron zides amd a two-piece, felt-lined
wooilen slecve, pivoted between the sides,
In uze, the telescope 15 held in the sleeve
which can be adjusted at any desired an-
gle. A camera can be attached to the tri-
pod v continuing the center hole in the
dizsk through the hinge hlocks for inser-
tion of a wingbolt, The thread on this
holt should be No, 1£-20, and long enough
to let the end extend ¥ in, hevond the tap.
— . Erubaker, Evanston, I11

Single Qutlet for Sink Faucets

Kitchen sinks that are not provided with
a single outlet for mixing hot and cold
water, can be
ftted with one
made from
two lengths of
tuhher hose,
two pipe nip-
ples and a tee,
The pieces of
hose are
slipped on the
two faucets

and joined in the middle by a nipple
scrowed] into the tee,

Saturated Canvas Strip Keeps
Lice off Trees

Mezgy whitewash buckets are done away
with by the following method of keeping
rround Hee from getting onto trees, A
strip of heavy lint or light canvas, about
O or & in, wide, 15 thorooghly saturated n
a solution made by stirring naphthel or
naphthalene Aakes in warm water. The
strip is banded around the tree and held
in place with small tacks,
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Sprinkling Carpet-Covered Roof Two or Three Times
a Day Reduces Inside Temperature

Evaporation of Water on Roof
Cools Interior

Temperature inside of low, fat sheds,
such as a lean-to, kitchen or laundey, can
be reduced several degrees on hot days by
placing some old rugs on the roof and
keeping them wet  Rapid evaporation
takes place, and this action not only re-
iduces absorption of heat but actually robs
the roof of heat already present.

Awning Grommets Improvised from Ends
of Film Spools

Strong grommets, for use on awnings,
tents and tarpauling, can be quickly
formed from the metal ends of film spools,
[t is an easy matter to pull the ends off

-_

Goad Bubstitutes for Orommets Can Be Made from
Ends of Film Spocls

MECHANICS

the spools with a pair of pliers, then split
the small Aange into four sections with a
cold chisel. These sections are put through
the hole in the canvas and fattened
against it on the other side.

Celluloid Used for Mounting Photos

When mounting small photographs, a
thick piece of transparent celluloid placed
over the work will hold it down and enable
you to see the photo so that it can be
kept in the correct position while pasting
it down. Paste is applied to the back of
the work, which is mounted in the regular
wav, pressing on the surface of the cel-
luloid to obtain good adherence,

Egg Beater Mixes Paint Quickly

For mixing
small quantities
of cold-water
paint, an ordi-
mary eryr beater
can bhe used to
advantage, The
whirling hlades
break up the
hard lumps,
and mix the
water and dry
powder much
quicker than
can bhe done
with an ordi-
nary stirring
paddle. This 1s
rood not only
for cold-water

alsa  for oil

but
paints, if a beater of the heavy-duty type

paint,

s used,

Making Dovetail Joints with Back
and Coping Saw

A hammer and chisel are not necessary
in making dovetail joints, if you have :
back and coping saw handy. First mark
off the joint, then clamp the work verti-
cally in a vise and make the straight cuts
with the backsaw. Next place the work
flat onn the bench and cut ot the waste
material with the coping saw, This not
only saves time, but lessens the chance of
splitting the work.
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plane with an inflated ruhber
horze, there are endless forms of
amusement such as jumping, olid-
mg in the air with a set of wings,
and plaving marine adaptations
of various pames, that make the
sport more [ascinating,
]'hi]i;:[:inn :‘:'l.':t'lll;_;;|1|:l.' 5 the hest
wood for an aguaplane, althaugh
cedar, spruce or cypress will do if
the former is not available. Flat-
head brass screws are used, and

the reins and tow bridle should
be of cotton rope. Dimensionsz
and method of constraction are

shown in Fig. 1. Five 1 by G-in.
planks are laid in position afrer

the edges have heen ecarefully

i ——
SR na ;-.:F-”"F
SINGLE TOW
ROPE TO
EQAT FOR
STUMT

BOTTOM VIEW
WiITH DOWBLE
ToOWING BRIDLE

TOR WIEW
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r

jomted with a plane, and érosspieces of
the saime stock are then serewed on o se=
curely, after which a semicircular bow is
marked and sawed off. 1t is advisable to
use 134-1n, screws to join the component
pieces, the screws being driven in from
bath sides to obtain additional strength.
All edges of the crosspieces should be hev-

147
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eled as well as the outer
edees of the whole boaril,
The bow piece, of 3 by B-
1. stock, 30 in. long, is then
added and 15 spwed off at
an angle. It prevents the
plane from diving even
when the rider spills, and
alsa tripping on sharp
turns.. Corrugated rubber
mats are tacked Om, ox-
tending over the two rear
crosspieces near the oater edges of the

: 12’ -
¥ ki e =
] ——y——
N 1 i ] TOP
! i S— | 2 view

frame so that the rider can
keep his teet far apart in
order to maintzin his bal-
ance hetter, Screweves arc
driven intdo the bow piece
for the attachment of the
rein, which should be 442
ft. long and have several knots tied aboot
4 in. apart, to enable the rider to grip it
hrmly, while the towing bridle 15 threaded
through a hole or holes drilled entirely
through the front crosspigce 1 the bot-
tom, It is a good idea to provide a swivel
joint o the towing bridle so as to prevent
snarling and unwinding of the rope. A
single tow rope 15 generally used for stunt-

ing, while a double bridle gives preater
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LAUNCHING RAFT

Fig, 3
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stability amd e ezpecially suitable for he-
ginners in this sport,

Fig. 2 shows a successiul jumping plat-
form, 8 ft, wide and I2 ft. lone It is
mounted on a couple of ail drums and se-
curely anchored at hoth front and rear
ends, i desired, a launching raft, as indi-
cated in Fig 3, can also be provided, the
same general method of assembly being
followed as in the jumping platform. A
number of variations in skiboard design
are shown in Fig. 4. Tn this construction,
the bottom is rounded, being built up of a
nimber of light strips covered with can-
vas, treated with airplane dope and then
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painted and varmished. When attaching
the strips and molding, it is best to usc
flat-head brass serews, Also the canvas
should be tacked with a double row of
staggered copper tacks for the same rea-

2011,
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You Can Make This Chemical Refrigerator

amount of water admitted in one day
should not be more than can be readily
:I.‘I':"':I"I;'E".I. -_I.l'III. Il‘l'\'lll .II_'a L:'||.: F]:-'I':I{"':-Ztl'l_—'- I|I"l|.—
toms of the trays, More than this
will not eva porate and

will cause considerahle

By A. H. WAYCHOFF

Here 15 a simple meth-

o ol transforming vour
hox into an effi-

alid 1ce

loss of chemicals. When
the muxture in the trays
has become thoroughly
saturated, after 24 or 36
hours of wse, the chemi
cals will lose their eool-
ing property, and then it
15 time to substitule ame-
other set of freshly pre-
pared travs. The wet

SHEET-METAL E
BOK 1

EIALT B ARIPADRIL IS

TRAYS, COMTAMRS b, |
NITRATE il

I\,

cient chemical refrigera-

tor, which does its coaling by
the rapid evaporation of an ammonin-
nitrate solution, First make an open=-top
sheet-mictal hox, that will fit inside the ice
compartment snugly. The bottom should
he perforated for drainage. Then make a
numher of travs, ¥4 in, deep, with sides of
by Yian, wooden strips and bottoms
of sheet ashestos or insulating wallboard,
The wooden sides should be impregnated
with hot paraffin or asphaltum, while dry
and heiore the bottoms are tacked on, to
prevent warping and deterioration causedd
by intermittent heating and cooling. Each
trayv iz then filled with a mixture of com-
mon salt, one part, and ammonium nitrate,
two parts, the zalt being included to pre-
vent caking while the ammoniom nitrate
is evaporating. Through the center of the
top, run a length of 4-in. copper pipe
fitted with a valve, soldering the pipe to
the lining of the ice box where it passes
through the latter. Connect the pipe to a
container for water in any convenient
manner, so that water can be supplied on
the stacked travs, a drop at a time. In-
tense cold will be produced. The total

virtue of

trays are placed in the sun to dry. Am-
monium nitrate, which is commonly used
as a fertilizer, is cheap and the cost is very
little higher than that of ice.

Tobacco Can Amplifies Buzzer

Screwed to an empty tobacco can as
shown in the drawing, an ordinary buzzer
can be made
to produce a
greatly inten-
stfice]l sowund
The can acts
As 1 resomna-
tor and i at-
tached to the
wall. The lid
is removed.
Thiz device
was fTound
especially
helpful on an elevator where a loud buzz-
er was desired.
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Treated Paper Keeps Away Moths

To prepare paper for use in clothes
closets, ete., o order to make them moth-
proof, impregnate the paper with a mix-
ture consisting of 1 Ib. moth balls or crude
naphthalene and 2 1h. of parafin. These
ingredients are carefully melted over a
slow heat to avoid fire. The mixture,
while melted, iz applied to the paper with
a broad brush, ordinary brown wrapping
paper being used, as it will not tear easilv.
Moths will not attack clothing stored i
paper prepared 1o thas way,

Waterproofing Straw Hats

A waterproofing compound for strow
hats, which will not discolor them, s made
iy dissolving 4 oz, of shellac and 25 oz, of
sandarac in 16 oz of wood alcohol. When
dissolved, add ' oz, of venice turpentine
amd 1 dr. of castor o1l. The hat 15 pamted
ingide and out with the well mixed solu-
tion, It may be colored at the same time
if an aniline dve 15 added to the water-
prochng compound,

Filter behind Camera Lens Permits
Use of Sunshade

ALEMS BOARD
-SHUTTER

A filter and
a sunshade
can be wsed an
a camera at
the same time
by mounting
the former be-
hind the lens
mnside of the
bellows. Brass
tahs are sol-
dered to a
brass ring of
suitable diam-
eter to fit the
Iens amd the
filter frame. The tabs are drilled to take
‘wood screws with which the assembly is
attached to the lens board, after which the
sunshade is slipped on owtside,

,-“‘_

SECTIOM OF
BRaSS TUBE

FILTER HOLRPER !

BRASS TARD

flTo give white shellac a translucent col-
or add n base consisting of aniline dyve
dizsolved in glycerine, the strength of the
color being determined by the proportions.

Adjustable for Seeds of Waricus Sizes. This Flanier
Also IMigs the Furrow

This Garden-Seed Planter Digs
Its Own Furrow

Now you can have an inexpensive seed
planter that will make a furrow and accu-
rately plant the sced in one operation,
The handle is a O-ft. length of 1L4-in.
stock, tapering from 3 in. to 2 in. To
this is holted a cupped disk, The contain-
er consizts of two halves of a tin can, one
ta telescope over the other., Each half
has corresponding diamond-shaped holes
cut in it, which must he accurately spaced,
The outer half is turned to make the hole
the right size to drop the seeds. A fur-
rowing tool iz cut out of M-in. iron and

&
holted to the end of the handle,

Brad Prevents Removal of Bcrew

Theit of doorway +FLATE DA HRNGE
and porch accessories,
siich as mailboxes, or-
namental hinges, door
knockers, ete., can he
avoilded by fastening
the serews so that they
will be difficult, if not
mmpaossible, to loosen
by ordinary methods,
Cine wav is to drill a
stall hole diagonally through the screw
head to receive a small brad.
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[f" vou want real sport; try tennis. And

e i Yo EE H s
if the regulation pame is o bit too fast,

try some of these novel variations which
can beé plaved in your own back vard or
living room with homemade ciuipment,
Bang-up tennis is plaved with the net
several teet trom the ground, The plavers
project amnd catch the celluloid ball with a
spring gun, which is vsed in the game as
shown in Fig. 1. The game mav be fifteen
or twentyv-one points, each plaver scoring
one point when his opponent fails to cateh
the ball or sends it into the net on the
return, Fig: 2 gwives the details of the sun.
I'he spiral spring can he easilv abtained
I.I"-III eL 1k |-||:_ |il.'li.. .'|II1|:-I|Z::-||:||' :_'11-||i|;-|| OT
overstuffed chair, Tt s compressed I
two strings atiached to a shiling dowel,
operated by means of 4 sereweye as can
be seen in F :_,_'-h_ 3 and 4, The ball,
with a rubber strip attached, gives
birth ‘to the variation shown in
Figs. 3 and 6. Ordinary strokes
e t=ed Lo ||1'||_i|_'-.': the ball Tor-
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ward, after which the hall 35 carvied swifi-
Iy back by the elastic. The two players al-
ternate in striking the ball, each scaring
when the other fails to make contact, The
two poles should be about 10 1t high and
placed 12 it apart, The rubbeér can be cut
from-an ol mner tube,

Ping-pong tennis, Fig, 7, can he played
on a table; using a celluloid hall, a small
atring et and wooden paddles, The play-
ers ‘alternate i serving and follow the
scoring rules of the regular court game,

For something different, try balloon ten-
nis, with the ball attached to a large rah-
lier halloon by means of a length of elas-
tic, as shown in Fig. 8 The game should
be played with a rather high net in order
to make volleving—striking the ball before
it |}|::||_i|_'¢1::_':-—1||'|~;~.'i'||f|,_'. Az the balloon will
retard the flight of the ball con-
siderably, the game can be plaved
with full swings in any large-sized
living room,

For solo practice, a
sponge-rubhber hall, at-
tached to the racket by a
lenzth of elastie, as shown

“PIPE
COVERED

e
A B
o T rauUBLING
| l.‘:l P
L.—'_#_._._'_._
(&)
| 3 f FLAKGE
BALL STRINES " f
'I:EHP:L;L;E;: EDD [ WROUGHT-
BaACH BY _EL."'anTI'.:- IRIDH BASE

~

The Ring Gome Uses Ordimary Strokes, Except That
the Players Zend the Ball 1.I'.rpl.||:h a Ring Instead of
oVeT a Mt
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m Fig. 10, furnishes good
sport, The ball is project-
ed forward by the rackel
g0 that it will strike the
ground; then, on the re-
hound, it is strack again,
and the operation is con-
tinued wotil the plaver
misses his swing. Better
results can be obtained
by fastening the elastic
to the center of the gut,
but as thiz often ruins the stringing. the
method indicated in the sketch is offered
as a workable substituce,

If vyou think vour placement iz good,
try the ring-tennis game shown in INig. 12
As is fairly obvious from the picture, the
ohject of the game is to bat the ball back
and forth through the large ring. This
should be about 4-ft, in diameter and sup-
ported about 4-it. above the ground. The
constructional details of the unit are giv-
en in Figs 13 and 14.

The equipment for tether ball, Fig. 15,
consists of a 2-in, diameter pipe 10-ft.
high. The ball is suspended about 254 ft.
above the ground by means of a length of
cord attached to the top of the pole. About
6 ft. from the ground, a black band, 2 in.
wide, i painted around the upright. The
object of the pame i3 to wrap the cord
around the pole so that the ball will come
to rest above the black line. Of course,
you try to send the flying sphere around
in one direction, while your opponent at-
tempts to send it around in the other.

A variation of the popular game of Bad-
minton is shown in Figs, 16 and 17, The

difference les in the ball,
which, instead of the reps-
ulation sixteen feathers,
haz but three, these being
fastened to the sponge-
rubber ball by means of
some glue and the Light
wooden disk shown in
the sketch. The game of

FIG.IT feather ball thus evolved

15 plaved with tenmnis

rackets in the usual man-
ner. The only difference iz that the ball
cannot be struck on the bounce; it must
be caught in mid-air and returned across
the net. As in balloon tennis, the ball has
a slight floating motion, suficient to allow
of the game being plaved indoors.

Soap Slicer Made from Table Knife

FPivoted to a wooden block and mount-
el on a suitable bazeboard, a table knife
serves nicely as a soap slicer. It is oper-
ated by sliding a cake of soap under the
knife blade with one hand and pushing
down on the
handle with
the other. If
a1 cut is hrst
macde the long
way of the
bar, the soap
chips will be
in halves,

Wl Insulating wallboard, nailed to the un-
derside of the floorboards of an auto, will
keep the car cool in the summer.
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“Aunt Jemima” Holds the Kitchen

Only three pieces of wood are used to
make these broom holders, a large picce
of ¥-in. stock for the hgure and two
smaller preces for the arms, The parts can
be cut out with a hand coping saw, jig or
bandsaw, and the edgzes dressed down
with a file and sandpaper. The completed
holder, painted in bright colors, i3 at-
tached to the wall or back of the doar, and
the broom is slipped up between the pivot-
ed arme, the hands being ¢ut down to a
sharp point to fit notches cut in the hroom
handle. In making the figure, fold a picce
of heavy wrapping paper in the center and
lay out one side in 1-in. squares. The ont-
lineg is then cut and the paper uniolded,
after which it 15 traced on the wood.
Brads under the arms hold them in a
slightly inclined position. Although any
desired color scheme can be emploved, the
suggestions given at the left have been
found especially suited to the purpose. In
order to obtain a smonth Anish, the wood
is carefully sanded, shellacked, and again
aanded before painting.

Cellophane Used to Imitate Leaded
Glass in Miniature Windows

Leaded glass in windows of model ghips
and houses can be imitated with cello-
phane and India ink. To do this, draw
diagonal lines across the cellophane panc
with the ink, using a ruling pen to insure
uniformity, After it has dried, apply lead-
rray oil paint over the ink so that about
Lig in, of the paint shows beyvond cach edge
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of the hine when viewed from the reversze
side. These painted linez will represent the
leatling, The size of the diamond shapes
thus formed will vary according to the-
size of the model and should be drawn in

propotrtion to the scale adopted. If an il-
lumingted effect inside the window is de-
sired, paint the hackground a dull red and
streak it with purple and yvellow before the
pane is glued in place,

Medicine Dropper Feeds Young Birds

Bird arphans can be fod and raized to
maturity, or at least to the stage where
they can cat themselves, by feeding them
with a medicine dropper, milk forming the
largest portion of the diet. When they
pass the haby stage, hard-boiled eggs,
miashed e and mixed with bread erumbs,
make n gpooid food, this being adminis-
tered on the end of a match sticlk,

Young Birds Can He Kcﬂll.ﬂ]h’t by Fueding Them
Milk with a Madicine Drepper
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Homemade Copy Holder Aids Typist

1

Hera Is a Simple, Homemads Haolder That Heeps Copy
in J::'rf:l:t Pasition for the Twpist

Two beveled wood strips screwed to a
suitahle base will hold a board for copy
at a convenient angle, as shown, The
board can be made from a smooth piece
of wood and a paper clip—K. F. Keith,
Chicago.

How to Take Measurements
for New Window Glass

When taking measurements of a win-
dow sgash for the purpose of replacing
broken panes, it is best to measure all four
sides from wood to wood in the sazh and
deduct e or Y4 in, to allow for expansion
and irregularities. This practice is advis-
ahle, because some sashes are not true,
that is, they do not form a rectangle,
mingle-strength glass is switable for small
panes, but double-zirength should be used
for larger ones, .

Garage Door Locked from Either Side

In order to
be able to lock
or unlock his
parage from
either the ms
gside or out-
side, a car
owner riveted
the short ends
of two hasps
together as
shown, When
attached in
this way, the

POPULAR MECHANICS

longer ends of the hasps can be slipped
over staples in the door and the casing,
and both gides can be padlocked.,

Removing Rear Wheel from Car

When no puoller is available, the Tear
wheel of a car can easily be removed as
follows: Unscrew the hub cap and turn
the axle nut two or three times until it is
flush with the end of the axle. Then place
a short board against the nut and wire it
to the spokes of the wheel. Drive the car
under its own power for a short distance
and the wheel will be loosened. The hoard
keeps the nut from turning so that the
wheel will not come off entirely after it
5 loocened —E. Grayv, Opden, Utah,

Floating Film Frame Simplifies
Washing of Roll Films

Attached to a wooden frame provided
with hooks, roll ilms can he easily han-
dled when washed in running water. This
method eliminates the risk of seratching

REell Films Held on Floating Frame Can Be Wasked
in Runsing Water without Scratching

the film which often occurs when doing
the work by hand. The rack from which
the film is suspended floats in the wash,
and the latter is kept fresh by running
water. As many as four rolls can be washed
at once, if the iframe is made wide enough.
Its length is determined by that of the
fAlm. A coat of paint on the frame will
prevent particles of wood from settling
on the film—E. I. Beck, Detroit, Mich.

Futty Is Easily Made

Boiled linseed oil and Spanish whiting
kneaded into a stiff paste make a very
satisfactory putty. Tt should be stored in
air-tight cans to prevent it from becoming
hard and useless.
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By PerryW. Trout

1( FITH the exception of a three-step

Vepulley, all parts of this wood-
working lathe can readily be made with
ordinary tools found around the work-
shop. 1t consists mainly of two old sew-
ing-machine heads, which are used for the
head and tailstocks, and two lengths of
angle iron to form the ways. The lathe
has a capacity for 12-in, diameters and 42
in, between centers, although additional
capacity in the latter respect can be ob-
tained by providing longer wavs. In this
CASC I CONTeT SUPPOTL IS NeCessary.

MDWIHEEL
EHAET -
Tl

i =

C{MTER SLREWED
TIGHE EHWIG SLEEVE

1 Bait FoR
il | BCHTHE HEHD-
WHEEL SHAFT

e — e o e g ey

Fig. 1 shows the varions parts of the b SEAWED
head and tailzstocks. For the former, he | REEHERE -
sure to select a sewing-machine head that  § : —d I
is mot much worn, Remowve all the Attings TRREE-SPEED V-FULLEY  Fisl l,
from the casting, Next, with a hacksaw, ! __If-1_. R — o oy N
cut off the gooseneck, as indicated by the o 4 i

dotted lines of the headstock detail. Also,
after the shide-shuttle cover has been re-
moved, saw off the footplate so that it will
be flush with the apper part of the cast-

¥
R L

S —
e p—— g

ing. Directly underneath this plate there :: = SEWING-MACHINE B
is a cleat, or reinforcement, near each side, » 1 _'H:"_r'_:”'"

which runs the entire length of the plate. . ti R o

These serve as guides when mounting the 3 'ELH'L‘-ZI"“*:___'I:"I_', r:z:u-un

castings on the ways, Reinforcing ribs SEWING-MAHINE % D0

that run from the center toward the edges LAER IHATEAD OF —

are, however, filed down so that the cast- iy BEARING -

ing will assume a perfectly level position Fitil Danuilart AsSEM B
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when it
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Dak supports, bolted to
a workbench, are used to
hald the wavs, which are
of 114 by 1li-in. angle
iron. The arrangement
of the parts is given in Figs, 4 and 5. The
ways, of course, are spaced so far apart
that the cleats of the footplates will fit
between them. The headstock i3 bolted
permanently in place, a length of bar iren
being used to reinforce the footplate
against excessive straim when the bolt is
drawn up tight. A U-shaped piece of flat
iron is placed underneath the ways, as in-
dicated in the detail of Fig, 4.

In case vou cannot get sewing-machine
heads of the same model, it may be found
that the head and tailstocks do not line up
properly. This condition can be remedied
hy mounting one of the heads on a maple
hase in order to hring the centers in line.
Such an alteration should preferably be
made on the headstock, as it is placed per-
manently on the rails, Fig. 6 shows the
construction of a tool rest, although the
size and arrangement may be varied to

15 placed on the

L% Flad, SibE Ann
25 EHD WIEWS

suit the builder. For driv-
g the lathe, a ¥-hp.
electriec motor will be suf-
I-Il.'!I-:“I'|I!|_'L' |':--:'|'..'.'|_'r:'11|__ It is
imounted onan exira base
a3 shown, A three-step
V-pulley is provided on
the headstock and is belt-
ed to the V-pulley an the

_TooL mest s motor. To epsable shift-
ing of the belt on a cone

':?"'" TR i o . -
zf‘“"“'l" pulley without the use of
J_F.Lf — a like pulley on the mo-
tor shaft, it is necessary

£ either to vary the posi-

tion of the V-pulley on its
shaft or to slide the mo-
tor back and forth, The
latter method is perhaps
the most advisable, and
with this in view, it is a
good idea to mount the motor on a slid-
ing base that can be clamped quickly and
securelv in anv position. If a 23&-in. pul-
ley is used on the motor shaft in conjunc-
tion with a cone pulley of the size speci-
fied, a motor having a speed of 1,750 r.p.m,
will pive lathe speeds of 980, 1,250 and
1,730, If vou cannot obtain a cone pulley,
vou may use the original sewing-machine
pulley and a ¥-in. round belt,

A Hint for Mixing Cement

When mixing concrete, considerable
time and work can be saved if the crushed
stone is put in the box first, then the sand
and on top of this the cement. As the
mixture is turned over the first time, have
someone rake it lightly., Tn this way, two
or three turnings will be sufficient to mix
the aggregates thoroughly.
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Portable Power Plant from Old Auto Motor
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With the body removed and the frame
cut in two even with the rear part of the
transmiecion, an old model T Ford makes
a good portable power plant that is easily
mevesd  and  occupies  little space when
stored. Two legs of bar iron, bolted to
the umiversal housing to support the rear
end, are fAtted with angle-iron Teet and
braced as indicated. The driveshaft houas-
ing 15 cut off as showm, welded to the
transmission and then babbitted to take

-:E.‘I-_'-,_i' i

By ED. SUNDHOLM §
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a 1lg-in, shait, one end of which 15 sgquared
to fit inio the teansmission assembly, A
1Yg-in. iron washer is placed inside of the
bell-shaped howsing, and a haole drilled
through the shaft just in front of the
washer for a large cotter key to hold the
assembly in position, A belt pulley of suit-
able sixe 15 moiited on the emd of the
]:II.'I:lj':"."|:|'|f.".“" :-'~|1.'|I'T. |l 14 HY ,""_||:--:|||. i.-:'ll"ﬂ (Y]
make a catch ftting over the clutch pedal,
to hold the transmission in newtral. A
towing handle 15 made to [t over the rear
ends of the frame, while the wheel: can
be lockeod rigidly by bolting lengths of fat
iran between the steering arms amd the
aspring shackle holts,

Iesulation Protected When Seldering Wire with a
Torch by Placing Tin Guard over Bared Sectien

Tin Guard Protects Insulation When
Soldering Wire

When soldering a splice in an insulated
wire with 4 small hlowtorch, the insula-
tion can be protected against the Hame hy
hanging a U-shaped sheet-metal guard
over the wire, Each ler of the muard is
slotted so that it can be slipped over the
wire, and to prevent it from falling off,
have the legs extend far enough under-
neath the wire so that their weight will
keep the guard in a vertical position.

dl
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Hoolk Haolds Paint Bucket on Ladder

& /E“QJ
-y /e

Where it 4z
Nnecessary o
hold a paint
bucket at va-
rious heights
while pro-
ressing with
the work, this
sliding hool,
which can be
slipped up or
dlown amdd set
at any con-
venient posi-
tion on the
ladder, has
Dbeen found to
he of consudl-
erable atility for painters, It is made
from two pieces of rather heavy flat iron,
one of which is bent to it over the side
of the ladder, a space being left between
the ends to enable attachment, The other
picce is cut at one end to form a hook,
and is then riveted to the part that fts the
ladder. The weight of the bucket clamps
the hook securely in place.

—_—

Simple Rig Saves Labor in Haymow

If you have a large haymow door in
vour barn, a few feet of rope can be util-
ized to save considerable labor at haying
time. Tie a short rope between the hay
fork and the carrier pulley and another,
several fect in length, to the crossmember
of the fork. The rope between the fork

MECHANICS

and the pulley allows the forkful of hay to
swing more freely and farther into the
mow than is possible with the ordinary
arrangement, and by pulling on the rope
tied to the crossmember of the fork, the
hay can be swunp where it is wanted be-
fore being released. The proper length of
rope to use between the pulley and the
fork depends upon the height of the track
from the bottom of the door. The rope
should not be long enough to allow the
hay to drag on the door when pulling it
into the mow.—H. Harris, 5t. Paul, Minn,

Rubber Snubbers for Vise Handle

To silence the falling of a vise handle
and also to avoid pinching and bruising
the fingers or hand, two pieces of heavy
rubber hose will be found effective, The
size of the hose should be such that it can
be pressed
over the hall
ends of the
handle but
will not read-
ily slip off
when once in
place. Anoth-
er method of
attaching the -
siubber 15 to ,-M
cut the hose y RUBDER TUBIHG
open on one
gide so that it
can be slipped directly on the shank,
after which tape is wrapped around to
hold it in place,

I8

350 BLUEPRINTS

Rowboats, hydroplanes, model ships and
airplanes, toys, garden furniture and or-
namental fences, and numerous other proj-
ects, A sample and complete list of prints
will be sent to anyone upon receipt of be
to cover mailing costs. Prices of prints
are 25c each, six for 81, or a collection of
thirty-five for §5 postpaid,

for Home Craftsmen

Address Blueprint Dept.




POPULAR MECHANICS 161

Blackboard or Slating Paint

Blackboards may be made on smooth
plaster walls, or from well-lilled shellacked
and smooth wood, by using a paint con-
sisting of 2 oz, of fine lampblack and 8 oz,
of fine pumicestone worked into 16 oz, of
boaled linsecd pil. To this add enough tir-
pentine to make a total of 4 pt. of paint
and stir thoroughly., The paint will dry
quickly and several successive coats
should be uszed, each one beimg rubbed
smooth with sand or emery paper beiore
the next is applied.  Stir the pant con-
stantly while using to prevent the settling
of the lamphblack and pumice.

Loosening of Machine Screws
Prevented by Heating

Tendency of machine screws to loosen
can usually be corrected by the following
"method :  First, be sure that the end of
the screw does not touch the bottom of
the hole. If it does, grind off the end.
Heating a screw before inserting it into
the hole will often prevent it from loosen-
ing. The contraction of the metal when
it is cooling will then bring fhe threads of
the screw into much tighter contact with
the threads oi the hole.—C. A. Lovell,
Hutchinson, Kans,

Inflated Truck Tire Makes Portable
Air Tank

A tire dealer in the west mounted a
large truck tire on his gervice car and nsed
it as a portable air tank. The tire carries
enough air to inflate several smaller tires,
and also makes a novel advertizsing sign
when properly painted and lettered.

Large Truck Tire Mounted on Desler's Service Car Forema Port-
able Air Tank for Inflating Smualler Tires

Heavy Work Raised and Moved about a Shop with
Thiz Powerful Hand Haoise

Sturdy and Economical Hand Hoist

For lifting and transporting heavy work
about a shop, an economical hand hoist
can be built as follows: An 11-ft, length
of 6-in. channel iron, bent to a U-shape
and fitted with heavy casters at one end
and gmall wheels at the other, serves as a
hase, The crane consistz of four lengths
of G-1n. channel iron welded topether at
an angle, as indicated in the photo, and
thoronghly braced by 2-in. angle iron, It
15 bolted to the base with angle plates.
Pulleys, mounted at the end of the crane
and just below the elbow, carry a
cable to a small winding drum
placed between the vertical pieces.
e ened of the drum has cogz, in-
to which a pawl works to hold the
load, and also a crank for winding
up the cable. A metal tray is at-
tnched to each corner of the base
for carrving tools.—Jos. C. Covle,
Enslewond, Cola,

[ A duplicate kev for vour car,
hitdlden about the chassis, will en-
ahle vou to get into the car if you
lose the one yvou carry,
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Bull-Mose Plane For Scraping Floers ITmprovised from
Wooden Block and Plang Iron

A Homemade Bull-Wose Plane

In order to properly serape a floor near
the baseboard, it was necessary to use a
hull-nose plane. Such a plane was not
available, 20 I improvised one from a 10-
in, length of 2 by 4-in. stock. I zawed one
end at a 453 angle, made a wooden wedge
4 in. long and mounted a plane iron on
the end of the block, fastening it securely
with a wood serew and wedge, as indicated
in the detail.—0., A, Heerbower, Holly-
wood, Fla,

Cone Attachment on Soldering Iron
to Melt Sealing Wax

Sealing wax
is gasily melt-
i with a sol-
dering iron
when this at-
tachment 1s
used. [t con-
sists ofasheet-
metal cone
with a length
of tuhing sol-
dered to one
side for the
msertion of a
soldering or

POPULAR MECHANICS

curling iron. A steel ball soldered to the
head of a nail, using acid fux, serves as a
stopper to control the Bow of the melted
wax. This attachment is wseful for seal-
ing letters and documents and is also
handy for melting parafin when sealing
jelly glasses,

Fiberboard Prevents Bleeding of Cedar

To prevent bleeding of cedar chests and
boxes when refinishing the outside swar-
face, tack strips of fiberboard to the un-
derside of the lid to seal it and prevent
the escape of cedar fumes when it is
closed, Bleeding is caused by a chemical
action set up when cedar fumes from in-
sitle the chest come in contact with the
naphtha or turpentine in the varnish, The
lid should be kept sealed until the finish
has completely dried.

Sandpaper Used to Hold Work Firmly
in Miter Box

Have vou ever had trouble with vour
work slipping when wsing a miter box?
If 5o, tack a lining of sandpaper inside of
the box. This will hold the work securely
and will help in making a cleaner andd
straighter cut.—Fred A, Beard, Detroit,
Michigan.

Bottle Covers Lot-Marking Rod

Marking
rodds used to
designate lim-
its of lots are
often rather
dangerous to
children, espe-
cially if the
rods are of
pipe. In order
to prevent the
possihility of
accidents, it is
a good idea to
drive them
qust g trife be-
low the ground and slip a small colored
bottle over them zo that the bottom of the
bottle just projects above the groumd and
can be seen, Another advantage is that
the stakes will not be pulled out and
thrown away by children playing in the lot,
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ous types of highway salesrooms
of simple construction are thown
in the accompanying drawings.
One of general otility, that can
be built by the average man, is
shown above., Little wood is need-
ed for the framing, and any good
grade of heavy wallboard or plas-

Sl] LING home produce from the road-

side direct to the consumer has proved
profitable to thouszands, 5o suecessful has
this sales method been, that it has been
applicd to pottery, tovs, Indign blankets,
antigques, pet animals, furniture and nu-
merous other commoddities,  Onpe enter-
prising man in southern California has
even established o rowd=iude hoat and vacht
mar ket 1|'.i:|l:_'.' miles (rom the sea and ear-
ries a larpe stock ranging from a canoe
ip to a -k crnser. Roadside stands are
easy to build. One may start simply with
an umbrella and packing box and expand
as the business warrants. Muoch of the
success depends upon the neatness of the
stand and premises, and its accessibility to

ter hoard can be used, provided
the suriace is adequately protect-
ed by several coats of paint.
wood, however, is still better,
For fruits and vegetable: a small and
simple job is illustrated on pape 164, This
can he erected in front of the producer’s
home and involves a minimum of expense
and labor. Al framing 15 of standard 33
by 3-in. pine, which is inexpensive if fin=
ished on one side only,  Two inclined dis-
play racks are built on the zdes for boxes
of fruits and veretables, and an awning
cloth, stretched over the top, provides
shade, The vse of ordinary duck or un-
Bleached mushn wiall reduce the cost con-
siderably, but a siriped material, prefer-
ably red and white, has more attraction
value to halt the motorist, ITn addition,

Pressed

164
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should be located on the
side of the road of home-
hound trafic, for many
maotarists will not trouble
or risk crossing the road
to make a purchase, but
will take the chance of
finding some other stand
farther along on the right
side. Few motorists care
to buy such produce on
their outhound trips, A
wide drive-in and ample
parking space are alzo de-
sirable, as shown in the
lower detaill. Cautious
motorists always prefer
to pull off the main high-
way when making a stop,
and if there i3 room 1o
pull out past other cars
parked at the stand, the
establishment having suf-
ficient space will capture
much extra business, If
possible, have the drive-
in lead from the highway
at a slight angle and place
a readily visihle sign just
before the entrance, The
advertising eign should

the facade of the road

stamd may be covered with wood or white
oilcloth, providing ample space for adver-
tising purposes,  Small stands of this type
can be set directly on the curb for cot-
venience of the buver, as the sales volume
is not large and there s not hkely to be
any congestion of traffic,

The location of the roadside stand 15 im-
portant, especially if zelling garden prod-
uce, poultry and similar merchandise,
which the customer takes home for con-
sumption. Whenever possible, such stands

be located at least 50 wd.
up the highway so that
motorists who are traveling at average
specd will be able to see it in time to make
a decizsion to stop, Lunch stands can be
located on either side of the road, as
tourists=—and especially children—become
hungry at any and all hours., Be sure to
have vour stand painted in colors easily
visible at a distance. White is always con=-
spicuous and red roofs are effective,

The Japanese design on page 165 is ap-
propriate for novelties or light lunches,
and this particular model 15 also sample 1n
construction, The broad-eaved hip roof

PARING
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i5 standard with the exception of the
curved ridge strips, peak ornament and
corrugaled-iron roofing. The ridge strips
are held securcly with angle irons. A cen-
tral partition geparates the rear, which is
nsed for presaring food, and the front,
which is open for serving at a broad coun-
ter that runs around three sides and is
provided with stationary stools, Alatched
lumber is used for siding, with 34 by 114-
in. battens for paneling, A eircular open-
ing is cut in each side wall, with a square
mullioned window placed behind the open-
ing. An effective color scheme is a light,
jade-green roof with gold or bronze ridge
pieces; canarv-yellow walls with ortental-
red posts and trim, and window mullions
black: The counter should be finished or
stained in natural wood and waxed, A
novel advertising sign, painted in bright
colors and placed well up the road, will do
its hit in attracting trade. For the mod-
erate cxpense involved, thiz iz about as
picturesque a stand as can be constructed.

“Ye Olde Cidermill,” illustrated at the
top, is a substantial structure, which can
be adapted to other products after the
cider and apple season. Tt is builc along
the lines of an old mill, with the surface
unpainted and artificially weathered, The
long serving counter under the extension
accommaodates many customers, and the
main building ean be used for storage and
production, or for the serving of lunches.

Besides the suggestions shown on these
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pages, it is obvioug that the possibilities in
variations of design are almost without
limsit, and may be determined by such fac-
tors as the commodity sold as well as the
location,
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Photographers will find a flexible desk
lamp hAtted with a good reflecior conven-
iemt wl i he new Od-volt T0-watt
to bulbs. A hole drilled through the

base of the lamp enables quick attachment

to & tripodd, as shown in the photo and

drawing, while the flexible arm allows a

wide range of adjustment. If the use of

the tripod is undesirable at any time, the
lamp may be placed on any other suitahle

- support. For a reflector especially prac-
tical for this purpose, get one about Y in,
in diameter and 6 in. deep, sold for use
with infra-red lamps,

Tightening Fence Wire with Hammer

To repair a broken length of wire on a
fence, take an ordinary claw hammer and

Emergency Repair on Your Wire Fence Can Be Quick-
1y Accomplished with Aild of a2 Claw Hammer

166
3*5 ixture for Holding High-Power Photo Lamp

loosen the :-‘..'I.|l]1.':- |I-l]*|§|i'_j ithe wire Lo sev-
eral posts on both side of the break. Then
splice a short piece of wire to one of the
hroken ends and twist the end of this
length around to form a loop. The other
broken emd of the fence wire is then
slipped through the loop, caught hetween
the elaws and twisted around the hammer
head.  Stretching of the wire 12 then ac-
complished by turning the hammer in the
direction indicated hy the arrow, after
which it 15 twisted around the wire several
times to prevent it irom loosening.—Louis
I, Lenck, Lincoln, Nebr,

How to Make Solder for Glass

Solder that will adhere to glass can be
made by melting together tin, 95 parts,
and zine, 5 parts. The tin i5 melted first
and then, as it is atirred, the zinc is added
a little at a time, pushing it under the sur-
face of the molten mass to prevent fumes
and oxidation. The glass is heated in an
oven and the solder is held agamst the
surface until it fAows. after which the
picces of glass are held firmly together
while the solder sets,

@[ Strainer sereen: in pasoline feed lines
catt be cleaned quickly by rubbing a cake
of soap over the sereen, then placing it in
hoiling water and removing the soap with
a brush. ’
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Vacuum Cleaner Blows
Fresh Air to Worker
in Tank

Upon entering a larpe
water tank to clean i, 1
found the air too impurc
to breathe. Apparatus for
puriiying it was not avail-
able, 50 1 cut a hole in a
picce of tin to take the
end of a length of Farden
hose, and then taped it
over the air-exhaust open-
ing of a vacuum cleaner,
which was placed to Dlow
fresh air into the tank.
This enabled me to con-
tinue the work of cleaning, and also fur-
nished a means of driving out the fumes
when painting the inside of the tank—
James H. Brundage, New York City.

Razor Blade Attached to Compass
for Cutting Gaskets

Disks of cardboard, or gaskets, can be
cut out with a compass and a razor blade
as shown. The blade is faztened to one leg
of the com-
pass, and after
the laiter has
heen set for
the size of cir-
cle desired, it
is vsed im the
ordinary way,
with the ex-
ception that
more pPres-
5-11I'|Z".f.lf'|:f'l|.ll'."“1.".
should bhe ex-
erted on o the
leg holding
the bilade:

Wires Lubricated with Soap Easily
Pulled through Conduit

If slightly dampened soap flakes are
sifted on insulated wire, it iz easzily pulled
through a long conduit. The Aakes should
ot be wet, but just dampened enourh to
make them adhere to the wire. The =soap
acts as a lubricant amd eliminates friction
between the conduit and the wire,

ATRE

Farm-Wapon Chassis, Which Carries a8 Number of Fuel Tanks: Eesides a
L Tael Cabinet, Saves Much Time and Efart

Handy Farm Fuel and Eepair Cart

Combining his fuel tanks and tool chest
together on a wagon frame, an Illinois
farmer eliminates muach Lifting of cans in
and out of a wagon ot truck, and also
saves much time otherwise spent in going
alter egquipment. A frame of 2-in. stock,
with cut-outs to hold the oil barrels, was
built on an old wagon chassis, On the
front end of the wagon a large tool chest
was built, the top being covered with roof-
ing paper to protect the interior, and
hinged doots were attached to the front,
while a sliding drawer was provided at the
hottom for small tools, To hold the bar-
rels securely, metal bands are slipped over
them amd are bolted to the frame,

Flared Point Improves Screwdriver

If the edges on the point of a screws
driver are slightly flarved, it will grip a
screw miuch hetter, First grind the blade
in the uzual wav and, after clamping it in
a vise, tap the tip of the point with a ham-
mer until the

cdgecs are SLIGHT LY
- : - BRCLIECTING
slightly flared  Joport My

oet as meicats
ed in the de-
tail. Treated
in this man-
ner, the edges
will hite mto
a serew head
and grip it
much more
firmly,
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Counterweizht Fastered to Heavy Press Table Allows
Workman to Raise or Leowss [t with Ease

Counterweight Helps Raise
Heavy Press Table

Heavy press tables can easily he raised
and lowered by using the illustrated coun-
terweight. A shaft, with a 6-in. fAanged
pulley mounted on each end, is fastened
across the top of the press by means of
two bearings bolted to the frame. Chains,
fastencd to the bottom of the table, Tun
over the pullevs, One chain is fastened to
its pulley over which it runs, while the
other extends down and has a counter-
welrht fastened to it A large handwheel
mounted on the longer end of the shaft,
enables the worker to raise or lower the
table single-handed.

Wrench Extension Is Handy Addition
to Tool Kit
Made of fat iron, with two lugs at one
end, which are bent in opposite directions
a5 shown, this wrench extension rogquites

sl e
x‘n'—"’_‘

Thiz Flat-Iron Extension for Use on Wrenches Proe-
vides Additlonal Leverage bor Obstinate Nus

little space in the plumber's tool kit and
will often be found useiul when ohstinate
nuts are encountered. The stock used for
making this extension depends largely up-
on the size of wrenches on which it is to
be used, A heavy piece is necessary on
large wrenches where considerable lever-
age 15 emploved, while a lighter extension
will suffice for smaller ones.

An Efficient Polishing Cloth

To make an efficient polishing cloth,
dissolve 1 oz, of oxalic acid (poison) in 1
gal. of water. When the solution is com-
plete, sift in 1 Ih, of ordinary whiting and
mix with a stick. Soft pieces of cloth,
siteh as Hannel, when saturated with this
mixture, gently squeezed out and allowed
to dev, make good polishing cloths, While
saturating the cloth with the preparation,
the mixture should be kept well stirred to
prevent the whiting from settling, Cloths
prepared in this manner may be stored in
envelopes for use when needed,

Balvaging Broken Hacksaw Blades

It a hack-
saw blade
breaks near
the end, there
is 10 necessity
of throwing it
inta the scrap
heap Heat
the broken
etd 1o a dull
red, prevent-
ing the heat
irom running up the blade by means of a
potate as shown in the drawing.  Allow
the heated portion to cool gradually and
then drill a hole in it to fit the pin of a
saw frame,

Rubber Bumper Protects Handle
of Bricklayers" Hammer

Bricklavers often experience trouble hy
having the handles of their hammers splin-
tered in tapping bricks into position. This
annovance can be overcome by nailing a
piece cut from a rubber heel onto the end
of the handle. This absorbs the jar and
also protects the worker's hands.



ELIVERING from 2 to 22 volts, a

small step-down transformer can he
used for operating doorhells, door open-
ers, toy traing, small motors, Christmas-
tree lights connected in parallel, signs
with low-voltage lamps, tungar rectificr
bulbs, thermostats, ete. OFf course, a trans-
former can only be vsed in an alternating-
current line and the one described here is
designed for 110 volts at 60 cycles,

The iron core is built up from stovepipe
iron, and as the core is square, all its lay-
ers are the same size, As shown in Fig. 2,
the pieces are 1Me by 434 in, in size, and
if the iron is No. 26 gauge. as stove iron
generally is, approximately 330 pieces will
be required for the four legs. The thick-
ness of the core is also 1% in,, when com-
pressed m oa vise. While it is possible to
cut the core pieces by hand with tin snips,
it 5 a rather tedious job and wholly un-
necessary, as most sheet-metal shops have
either a foot or power-operated shears on

gz, TRANSFORMER

CLLOCHS
2 to 22 ants

TOF PRECES PHSLRTED:
AFTER COILE AFL PLACED

CORE ASSEMBLED ANMD
READY FOR COWLS

which the work can be done quickly, much
more accurately than by hand and at small
cost, In all probahbility you ean have the
material cut at the shop where vou pur-
chase it. Fig. 3 shows the method of
stacking the iron laminations. One end
of the core is omitted so that the coils,
which are wound on a form. may be
slipped aver the legs before the end lami-

& Fh-DaLGE -
SOFT SHEET |RDH 'i

HOLE Ftﬂ

ADLIUSTING
SCREW
COTION TAPE

Fiz 4

""] LATERS
OF FIBER

FALTHOD: OF
i STACH] M
CORE PIECES

TAPFED AT 36T, 4B TH,

FAPER BETWEER
— g2 LAYERS —
&

Fic. 3

SECOMDARY

AMD TIHD TURNEG

J

Fiz.& N —

16




POPULAR

nations arec woven
in. Friction tape,
or ruhber bands,
arc wsed to hold
the stacks togeth-
er hefore clamping
between pieces of 33 by 33-in, angle wwron,
as shown in Fig. 1. Four holes are drilled
in each clamp, two for machine screws
with which the two clamps are drawn to-
gether, and the other two for fastening
the completed transformer into the case,
as will be explained later. Of course, four
clamp pieces are needed,

The winding of the coils is done on a
form, as shown in Fig. 4. Notice that the
form has a movahle end to allow guick
remaval of the coils. The form shown
consists of a block of wood, shightly larger
than a leg of the core, so that the coil,
after being wound, can readily he slipped
over the leg. The primary coil is wound
hrst. It has 5% turns of Neo. 18 s.cc.
enameled wire. The length of the coil is
20 in.  Set the movable block on the coil
form to this length and fasten with a set-
screw.,  Now cut four pieces of ¥4-in, cot-
ton tape, 8 in. long, and place these in the
form as indicated. A bit of pummed pa-
per may be wsed to hold them in place
temporarily, Next, wrap two or three lay-
ers of iiber paper, cut exactly 24 in, wide,
around the form. If fiber is not available,
waxed cardboard from a eracker hox may
he substituted. The eight tape ends are
held out of the way with thumbtacks
pushed into the edgpes of the end blocks,
Insert one end of the wire in the starting
hole of the form and pull out a length of
about 8 in. Then start winding, Keep the
turns close together and place a single
sheet of waxed paper, previously cut to
size, between consecutive layers. Try to

MECHANICS

put the same number of turns in each lay-
er except the last so that, if vou lose count,
it will be easier to check back, After vou
have wound the 590 turns, cut off the wire,
allowing an 8-in. lead, and tic the coil
tight with the four tapes. The end block
15 thenm removed and the coil carefully
taken off the form. Taping the coil con-
sists in wrapping it with a single overlap-
ping layver of Li-in. colton tape
the long way of the coil. The
tape iz held in place by shel-
lacking the entire coil inside

Fif &
PATTERM
FOR CALE

BEMT 08 DOTTLD
WHES

and out. The winding of the secondary
coil is similar, except that it is tapped for
varions voltages., The secondary has 132
turns of No. 12 s.c.c. enameled wire tapped
at the 36th, 48th and 72d turns. This is
done by allowing an B-in. loop to extend
at these points. The tying, taping and
shellacking is the zame as for the primary
coil. The taps should be twisted so that
the tape will hold them in place. Loop a
piece of wire through the coil so that it
may be hung up while the shellac is drying.

After the coils are drv, they are slipped
over the legs of the core. Be sure that the
laminations are all in line so that a sharp
corner does not cut through the tape and
hber, causing a short circnit between a few
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turns of the coil. After both coils are
placed, the end laminations are carefully
woven into the spaces left in the legs, and
then the second pair of clamps are at-
tached. The case is a piece of sheet iron,
bent as in IMigs, 6 to 8 inclusive. The
metal and a block of proper sze arve
screwed to the bench top and the four
sides are bent up by hand., The bottom
bend is squared wup sharp by simply plac-
ing a block against the corper and ztrik-
ing the edge of the block with a hammer,
Solder is used to fasten the corners. and
also the lid, to the box after the transforme-
er has been installed, The latter is held in
place by ronming machime screws through
the sidez of the metal box into the tapped
holes in the angle-iron clamps,

The Tead to the 11-volt house cireunt 15
carried through a hole in the end of the
metal case. A hard-rubber bushing should
be used here to prevent the metal from
cutting into the cord. On the other end
of the case a strip of hakelite or hard rab-
ber is screwed over the slot, This strip
carries five hinding posts to which the sec-
ondary taps are connected. A coat of black
lacquer or enamel over the entire casze
completes the job,

The following voltage combinations are
possible between the various taps: B to
C,2volts; Cto D, 4: Ato B, 6; AtoC,
B Do E 10 Aw I, 12: Cio E,14: B

to IZ, 16, and A to [, 22 voles.

Tray Clamped to Lathe Tailstock

~~SPRMNG CLOTHESRN ':'Il[ ﬂfh i n-i 213

will fined this
tray conven-
ient as it haolds
the tools at
hand near the
work, A flat-
metal clamp is
maile to it the
tailstock and
is serewed or
bolted to the

Fa "| bottom of the
sl . :
l5 - == tray.Forhold-
ing delicate
mstruments separately, so that they do
not come m contact with the other toaols,
a spring clothespin may be attached to the
outer cidge of the tray, as indicated,

Strip of Wood Mailed to Side of Ladder Serves s
Guide for Sawing Wallhoard

Guide on Side of Ladder Is Useful
for Sawing Wallboard

For sawing plasterboard and wallboard,
which wsually 15 a rather awkward task, a
Wisconsin carpenter usecs guide nailed
to the side of his ladder as shown. It con-
sists of a strip of 1-in. stock separated
from the ladder v a spacing hlock at
each end, With this guide, it is an easy
matter to saw across 4 strip of hoard at
right angles without the customary pro-
cedure of laving off a guide line on it

Reaming Wristpin Holes in Pistons

In the absence of a suitable reamer, it
i= a comparatively simple matter to en-
large the wristpin holes of & piston hy
grinding four cutting lips on the end of
one of the new pins to be used, The
reamer thus mprovised 15 held in the
chuck of the lathe while the pizston iz held
against the dead center, after which the
tailstock spindle 15 moved forward.—<5. A,

Asquith, Loz Angeles, Calil,

[ To test the edge of tools, keep a picce
of hardwood dowel rod handy in your kit.
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Swiveled ra the Anvl]l Block,

Thiz Rotating Rack Heeps .

the Blackacalth's Tools ”7‘-"’
'

Handy
This Rotary Tool Rack Swivels
on Anvil Block

Swiveled to the anvil block, this table
keeps the blacksmith's tools handy at all
times. The support arm is made of 1}4-in.
iron rod, bent at one end to fit into a clevis
which is attached to the block by means
of large screweyes. The other end of the
arm is bent to a U-shape to take the pivot
bolt, which is fastened to the center of the
table as shown to the left in the illustra-
tion.—True Parker, Lula, Ga.

Workbench Legs Fitted with Casters
for Easy Moving

Having a
heavy work-
henchthat had
to be moved
aropnd in the
shop frequent-
lv, T made the
illustrated
caster attach-
ment., The
casters are
fastened to
short blocks
pivated to the

MECHANICS

legs =0 that they can be turned
up to allow the bench to stand
firmly when in use. Holes are
drilled through each leg and into
the blocks for insertion of pins
that hold the legs in rigidly when
the bench is being moved—H.
Kerran, Plainwell, Mich.

Reversing Motor-Flywheel Gear
Prolongs Life of Teeth

When teeth on the flywheel of
a car become worn so that the
starter pinion sticks on coming in
contact with them, the trouble
can often be overcome by revers-
ing the gear on the fAvwheel to
present the unworn zide of the
teeth to the pinion, To do this,
remove the wheel, heat the gear
with a blowtorch to expand it,
after which it can readily be re-
moved by tapping gently with a
hammer. Then heat the gear
again and slip it back on the
wheel in a reversed position, It is neces-
sary, of course, to replace the gear so that
it i3 true with the lywheel. This often will
make the teeth last months longer.

Forming End Loops on Coil Springs

Difficulty experienced when forming the
end loops on a coil spring can be lessened
by fitting a
pipe nipple
over il to pre-
vent buckling
and then plac-
ing it in a vise.
With a chisel
open the end
coil, and with
a hammer it
can then be
hent over the
vige jaw at
right angles
to the coil,

FIPE SLEEVE

LA stereotype that will not make a good
print because of roughness in the mat
from which it was made, can be polished
by rubbing it with smooth paper until the
high spots are removed,
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Short Cuts That Help Simplify Tinsmithing

A funnel offers a good
starter for handling sheet-
metal problems. It 15 made
from two patierns or parts,
the upper or fared portion
and the hottom or spout, to
he joined together by sol-
dering, The first step is to
get a piece of scrap metal
and to scribe a scaled pie-
ture of the side of the Qared
portion on it. Then. as the
funnel is round, a semicircle

is scribed at the top and hot-

tom, The side view of the funnel, with
the two semicircular parts attached, s
then cut out carefully and the two
latter pieces are hent at right angles

to the remainder of the cut-out
piece. This piece, with its hent
portions, serves as a marker for
laving out a pattern of half
of the flared portion of the
funnel. Next, a piece of
cardboard is placed on

a flat surface and a

straight line, A, off to

one side is marked )
on it, On this line, 2

DA .

[SEEALNINER]

SCRIBED CLLLIPSE

HAILS

= 5CRIBE Ik LG

IR b L rolled to

the left on

the semicircys
lar edges so that
they leave an im-
print on the paper,
When the opposite
straight edge touches
the paper, anather line,
A, is drawn, as indicated.

the straight edge 2 WD 3’;}_ i The marker has thus devel-
of the marker SLRIBE e 3 oped on the flat sheet a pat-
is placed, and i:ﬁ"&'f%ﬁs' /BT £TER. tern for I_'}111.':-|':<'L|I of the upper
it is then SERIBE 5IDE Hared portion. To complete the

VIEw QN SLRAF
FIECE OF METAL

-—a—ARE STER,
BEND SEMI-
CIRCLES ™0 2o~

4TH cTER

ROLL PATTERM MARKER
TWICLE STLERTIMG QR

— i

LIHNES MARRED & ] ?:.‘- ALLOW

FOR SE&AM

PATTERH WMARWER
FIR & RIGHT-AHGLE —=

pattern, place the edge of the
marker on the last made line, again
roll it to the left until its opposite
edge comes in contact with the pa-
per, and draw a line (dotted in il-
lustration).  All that remains now
15 to add sufficiently to the pattern
to provide for a seam, as shown.
tor the pattern of the spout the
procedure is exactly the same,

[f the object to be made has open-
ings other than circular, or if only

JOIHT M A DRAIR A . "
PIFE . one 15 a circle, such as a connection he-

tween a square or rectangular flue and a
rouind one, a semicircle should be scribed
on the round end of the pattern marker
and the square or rectangle made on the
other end. By allowing the marker to roll
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is pulled taut by tighten-
mg the nuts on the bolts,
Such fencing is good for
use around lawns, gar-
dens, ete., and makes a
neat job, but is too ex-
pensive for long lines,

Mount for Portable
Electric Drill

For holding a portable
electric drill, in either a
vertical or horizontal po-
sition, a practical mount
can be made from a 3-ft.
length of 2-in. pipe,
clamped to the work by

on the round end, and to roll up on the
corners of the attached rectangle or
square as the rolling progresses, a true
pattern will result. The square or rectan-
gle should not be the full rectangle or
sruare that is desired in the finished pat-
tern but only half of it. Do not forget to
allow for the overlapping of edges wher-
ever a seam is to be made,

In the joining of two cylindrical pieces
that do not connect in a etraight line bt
meet at an angle, the shape of the join-
ture is an f]lipsc. The short diameter
of this ellipge is equal to the diameter of
the cylinders, while its long diameter is
represented by a line scribed at the proper
angle on the side view of the pattern
marker. By locating the short diameter
in the exact center of the longer one, and
driving two nails through to mark its
ends, the ellipse can be scribed. Simply
loop a piece of string about the two nails
and tie it so that the loop will reach to the
end of the maximum diamcter but no fur-
ther., Inzert the scribe and scratch the
ellipse. Bend this semiellipse hack 20° as
is done with the semicircles or half rec-
tangle.—Norman V, Davidson, San Diego,
California.

Fence Posts Made from Bed Rails

Old bed rails set in concrete make good
fence posts. Wire is attached to evebholts
run throurh holes drilled in the rails, The
hales should be 2o large that the eves al-
most come through the posts, and the wire

two setscrews and a col-
lar which bhears against a metal projec-
tioh welded at right angles to the pipe.
The rear handle of the dreill is removed,
the shank inserted in a loose szleeve on
the end of a 3-in, fecd screw 12 in.
long, and is held in place by a dowel pin
projecting into a slot in the screw. It is
adjusted with a short handle at the rear
and is held in a nat, Aattened on two sides
to fit into the hollow arm of the device
and is threaded for a large tension gland
at the rear. The gland pulls against a solid
collar turned on the feed screw near the
middle. This holds the butt of the drill at
any point along the arm, which is fitted
over the pipe by a collar and setscrew and
may he used in a circle about the pipe. A
Ig-in, hole, drilled lengthwise through the
feed serew, enables the operator to sight

Improvised Mount Holds Electric Drill in Either Ver-

tical or Horizonial Positkon

for the center of a hole to be made before
mserting the drill,
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Cure for “Limberneck” in Poultry

“Limherneck,” a nervous diseaze of
poultry, otherwise known as botulism, oc-
curs in hot weather if the flocks are al-
lowed to feed on decayed matter, To pre-
vent the disease, remove all such matter
so the poultry cannot get at it,  The stand-
ard treatment is to dissolve 1 1h, of Ep-
som salts in 3 gal. of water for every 10K
birds. This mixture is given instead of
the regular deinking water,

Parting Work on Lathe Having
Loose Bearings

In order to keep the parting tool from
jumping or biting into the work in a lathe
that has loose bearings, 1 placed the tool
upside down and run the lathe backward.
In this wav, the pressure of the tool on
the work tends to hold the lathe shait
firmly against its bearings.—Warren L.
Miles, Providence, B L

Metal Frame Holds Waste-Paper Bag

Metal tri-
pods, such as
those used hy
Culver Mili-
tary Academy
to hold waste-
paper bags,
can he made
hy riveting
three legs to a
metal band as
shown, The
legs are bent
over at the bottom and the ends riveted
or welded together at the center, to obtam
the required rigidity, and also to provide
support for the bottom of the bag. In use,
the edges of the bag are folded over the
band and ifastened with a string.

Lustrous and Durable Stove Polish

You can make a lustrous and durable
stove polish by thoroughly mixing 1 Ih, of
plimbago with suficient water glass to
make a paste. The paste should be stored
in a tightly sealed container to prevent
evaporation. I the water evaporates from
the polish, the hard tacky mass remaining
is entirely useless,
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Starting Bosrd Mailed Diagonally across Joists in
Center of Hoom Permits Working Both Ways

This Kink Speeds Laying of Floors

When laying rough floorhoards at an
angle, the work can he speeded up by the
following procedure: Nail the first board
diagonally across the center section of the
space to be coverced amd then maore men
can work on the floor.—H., H. Siegele,
Emporia, Kan.

Trunnions Are Helpful in Welding
Round Work

A set of trunnions, made from wheels
taken from oll hand trucks, is useiul in
welling pipe or other round work, The
wheel axles are welded in position he-
tween two 4-in. lengths of angle iron,
which are slotted and bolted to a piece of
vi-in. iron plate, the slots allowing adjust-
ment of the wheels to accommodate work
of various sizes. Two of the triuck wheels
are ysed on each section of the angle iron.

Welders' TTé_ulrll..lli'lh
Easily and Feaphy 7 .,pl'
Made from Small ‘..
Wheeks and Lengths

al angle Iron -




You Solve e Puzzles?
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F"-".H mechanics, L ~—

inventorving thei
stock, were inspect- i By %.H.M LOYD ;.__{
ing a grindstone. |45 D | 4ol J.R-*-J L™ ‘I{ E
“Put it down at half the cost,” zaid one of -‘...f.||| -I|'.1“ cents
them, “for 1 figure we have ground off over” “Thenl/

half of the original bulk.” If the other
part owner inds the circular stone has a
present diameter of 15% inches and its cen-
tral hole for the shaft measures 3% inches
in diameter, what was the original diam-
eter if the stone's present hulk represents
fifty per cent? The hole for the shaft
means a reduction from the bulk.

GI"'-’]'.' me a pound and a quarter of

snappy cheese for boarders,” ordered
a customer at the delicatessen store az she
placed the correct amount of money on
the counter. Henry cut off a piece and,
after weighing it, remarked: “It runs

C land

give me half of

the piece vou have cut,” said the landlady,
taking back a dime of the money she had
out, How much cheese did the
boarders get?

AID Mrs, Terwilliger to her class:

“Here we see how the even digits can
he arranged to total 5, and the odd digits
arranged to total 6. Now, I want you to
arrange the nine figures into two other
sums, which will total alike, that is, the
four odds will be made to equal the five
evens,”  Improper fractions need not be
used,

Answers to Last Month’s Puzzles

If the number of feet in the perimeter
of the Greek cross was equal to the num-
ber of square yards in its area, the perim-
eter would have to be 25915 feet long. Solv-
ing algebraically, we call one side of the
small squares X feet. Then the perimeter
of the figure would be 12X feet. Its area
wonld he 3X square feet, Since there are
nine square feet in a square vard, the fig-
ure's area in square feet would be nine

176

times the number of {eet in the perimeter.
Thus the equation: Five times the square
of X equals nine times 12X, the solving of
which gives the value of X as 2135 feet.

In solving Mrs, Terwilliger’s puzzle, the
foxes and geese can be transzposed by the
following ten moves: Fox 3 to 23 gooze
Stof; fox 4 to 1; poose 6 to 7 fox 2 to
5; goose 7 to 4; fox 1 to 7; goose B to 2;
fox 7 to 6, and goose 2 to 3.
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FeEdliGh FATENTE MEHDING ™,

EXTRA powen - speeo - accecenarion -
ECONOMY - DEPENDABILITY - FOR ALL ENGINES

Perfect ignition far bevond the point where
fu“ur!: FCUrs 'H"i‘.!l urtlinar:r ﬁ]lﬂrlﬁ. IJI.T.IEH.
Entirely new capacities and efficiencies, All the
established good qualities so long exclusive to
Champion emphasized and extended at no in-
crease in price, The result of continuous and
intensive research by Champion engineers.

CHAMPION SPARK PLUGS

TOLEDD - WINDSOR » LONDON - PARIS
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FOR SAFETY AND GOOD TASTE

il‘ll"' ﬁl"-\-l. reason '\1'1\- f""rﬂr"f B'I'I'IIHIH.L[" hIII}'LI].'I']
wear an athletic supporter is—safety. Even
the hardiest cllampinn swimmer knows that
unless he guards the unprotected, unmuscular
vital zore he may have a heavy penalty to pay
for an awkward twist or strain.

The second reason ia— good faste. To wear
an athletic supporter is toi‘m properly dressed
for the beach. . . .

Wear a supporter for all strenuons sports—
E-illl[]l} as accident insurance. For long mulm‘-
ing trips or long hours walkin dg or standing,
supporter lessens fatigue and adds com url
The benefitis remarkable.

Wear a good athletic supporter. The name
to know is PAL, made by Bauer & Black.
2l at your ﬂmggiz-t’E.

PAL

" BAUER & BLACK )

DIVISION OF THE KEEHDALL COMPAMNY
Chicags Mew York Taronka

FREE BOOKLET—"Cusrd the Vital Zone' —ull-u what
every man shoald know aboni Ehe need amd function af ban
athletie FppEarier. Mail this cougrsn to Baver & Black,
2 2. Dearlsoem 5t Chcapo. a3

EL T I
Addrenn, .

Laty Shme, .
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Buy Direct from Factory

Every Midwest got B fully asscmbied,
ihoeaughly tested, comes to vol resly to
plag En, nidl BB Dacked Oy san absolate
uarantes of antisfoc-
Thon, Alpll aoupom mowd
Ged pll the facia Bafarg
pom hitnee el Hilll. g buy noradic of sny
Bl I mi] |l

MIDWEST RADIO CORP.
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deplnhi= nk pgl pFiees L nbnlog i

sent FIREE ' .
SAwl for owr Npecewl Stof Cegh Ofer,
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SANTA FE WATCH OO
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NEED A BETTER GRIP
ON MATHEMATICS?

SEND for a copy of “Mathe-
mmatics for the Practical Man,"”

only $1.50. By common sense
merihods if remowes the m aned
daifficulties & that algebra and ewven
ealculus are meade simple,

Assuming your knowledge [s limited
io arithmetic you quickly aﬂd easily
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Geometry, Triponometry and Caloulus
Simply pay portman price of book plus
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fiilu el

Popular Mechanics Press
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Outdoor
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The Year Round
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North Bres. Mig. Co., Phil in. 1. §
GERSTNER

TOOL CHESTS

For Machinists=Toolmakers
Frae Catalo
Eu Si., Daspeon, 0

H. Gerstrer & Senx, 407 Lalom
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EASY

120

10,000

MONEY-MAKING
FORMULAS

By following the plain directions in Henley's
Twentieth Century Book you can easily
make hundreds of articles of everyday use such
a5 tooth pastes—cold creams—eosmetice—hair
tonics—renmsedipa—atain and Bl PEImOVers—
Hoor  Anishes—varnishes

fo Qwn this |
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Al o ke oD e for mending metal, H'thutfr, ass, china, fabrics,
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Fieserited an pace PET (i Same Fien, ifarkamim
Jurit & ey & BAF Gwner how to
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H.ﬁl.ltﬂl"llﬂti'l.'f FH-HLPH.: i Wright “Whirlwind™ 300 Engine and Ocean  Liner
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CHher subjseis do e develogiad,
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, enide] makers and those fmesbiidcally

= Ilhl EmEyng rap

v ErE losl =
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*nrﬂ-...gll'ﬂtl.l:ld-. lnens, ete. 200 wlvee
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W, E
AGENTS"

OUR chancetomake

up to $20 a day dem-
onstrating new kindof jar
cpenet and secaler, Just
turn handleand open any
type jar or bottle in five
seconds or seal it ate-tight, Also opens vacuum
and battle caps. Mo more soured ez, Enda
cuts. Pays for itself. Big profits. Write for “'freg
teat"sample offer.

CENTRAL STATES MFG. CD.
Dept. H-415 4500 Mary Avemwe 5t. Louls, Ma.

I ihis emall pariil ﬂIMnlhudl\.: ihe Wright Eagine Meded H &

of 1he Wil it of moouracs

il Lo eETey =nly & ialnk
. dhrinil shomn.

The Ingerdous way in which &1l the Interrelnted mechanism

i= choacly EnwR can omly e ap bl by #l'll-‘mﬁ RE] A T=
ining the models thmaeives. he rase with which thi deisll
my b stwdied will e pendily uRdcrstond ns by oElEIng Ehn
dierent Maps the meadels can B praciicilly disassembled ond
puat together mesln,  The wse of mnoy caolors b Tisn elever]
eenployed Lo make each part stand out clearly by iself,  Fac
part I8 migmbernd o gorrmspond with e name found on &
printed key, In adlitlen, every lmporiant fact of Entesest
alwt the machine is given,

Sizes range 13 x 22 e 10 x 41 In., nnfelded.
Price 11,08 Eath, Postpald

POPULAR MECHAMNICS PRESS, Room P-T,
00 E. ONTARIO ST., CHICAGD
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MEND ANYTHING
Amazing New Way /!

Mysterious Metallic Liquid
Binds All Kinds of Materials Together

AS IF WELDED

IWE siyiversal n."nl-r Lln-‘:llhli.E ATL :.'r|. r—'.l.-ull.:f: L]
EliGnEE el [ . bbrwda vdl mmier L
wet lowt Wit grlp od -|.-|-III LE T I|-|Hl [T ]
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Hupaldremls o  jmes? ferial ..|-||-.-;||..-|u-_|-
wliri ol nee @8 babe dor only 300 1] Prag wroig
b i ol smin

sl ey

A Gold Mine for Agents Special
Enbemet of protis smaly made wiin on
e e FULL SIZE 60c
it oot B || TUBE FOR ONLY 50
Catalog No. 33 iz Fi s
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A FREE BOOK about
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For INVENTORS

Small Ideas May Have Large Com-
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Booklet Free Highest References
P AT E N T Promptness Assured Best Results
Send drawing or model.
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ANEVER PARCHED OR TOASTED

Switeh to Camels

then leave them—if you can

Il-‘ YOU want to know the difference be-
teuly fresh cigarette and one
that is parched or toasted, light a Camel.

twedn o

As you draw in that coal, i—ragrunt smoke
notice how smooth and friendly it is to
yvour throat. Not a hint of sting or bite.
Mot a trace of burn.

That is because Camels are blended from
choice Turkish and mild, sun-ripened
Domestc tobaccos, and are made with
just the righe amount of narural moisture
and I]:{-HPI that way until delivered to

the smoker by the Camel Humidor Pack.
Camels are never }'mrthud or toasted.

That's why Camels bring you so much unal-
loyed enjoyment. That's why they are so
much milder; why they leave no cigaretey
after-rasce.

If you haven’t tried Camels lately, ger a

package today and see for yourself what
you are missing,.

Switch over to Camels, Then leave them —
if you can,

R.JREYNOLDS TOBACCO COMPANY, Wistse-Salim, N G
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