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MIRACLE OF SCIENCE
OPENS NEW FIELDS

To Craftsmen and Tinkers

Remarkably Adaptable in Wood Working
Modeling, Making Repairs

Market Now Flooded with Imitations
—demand Original Plastic Wood

: | HERE are many preparations that look
and handle something like Plastic
WDIEH:I Sum: Al oven ﬂmllElI N Eﬂl'lﬂ-lﬂ'tl:‘n-

cy. But there is just one GENUINE PLAS
1": WGGD t}'nﬁ.t measures up [ 14 I:}'l-E E]-E-
mands of the master craftsman. SO BE-
WARE of imitations.

Authorties have accepted PLASTIC
WOOLD as the standard.

Its elasticity and life-span exceed even that
of natural wood. It holds screws and nails
more firmly than anything else you could use.

It iz the Ainest preparation you can use, the
most efficient for hiding nicks, sealing up
cracks, repaining breaks—because it does
an expert job that lasts a lifetime. Water-
proof. Weatherproof.

It takes paint, shellac and varnish as well
as natural woods.

And when PLASTIC WOOD hardens,
¥ou can carve it or turn it in a lathe just
as you would natural wood.

For making w:}r]i_in_g mod E]_a: and patterns,
and for creating original designs PLASTIC
WOOD is the choice of authorities.

HERE'S THE REASON:

Smoother and more refined in texture,
PLASTIC WOOD 15 easier to use. It han-
dles exactly like Grade A putty and it is
quicker to harden inte wood—wood that
has all the characteristics of natural weed
without grain.

AVOID DISAPPOINTMENTS. Use
PLASTIC WOOD in making repairs, in all
craftwork. It is sold in 9 colors by all paint,
hardware and department stores.

SPECIFICATIONS — Tensile Etr:ngth—l:':ﬂﬂ lbs. per sq. inch
v« Crushing point—23000 to 4000 lbs, per
Cubic Foor—30 1ha ., .
enrption, Oil—339% _,
—1435% . .

. Weight Eer
Absorption, Fresh ati:;r EEI' ..... b-
. Hold upon srnall serews (White Plas at 1000

. Combustibility, inception (charring)=—400° to 500° F.

Demand the Original

PLASTIC WOOD

handles like putty . . . hardens into wood
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Here's a Surprising
and Really New Way to

MAKE MONEY

Any Man
or Woman

with o srmalf
invesiment

Can Earn
$8 to $§10
a Day

right nmow

ui ot
Préviois exs
perience ard

Without
Canvassing
or Selling

by simmply
aperaring,
at home,

A New and
Remarkable
Machine

which, eleciri-
cally, makes

a sensarional
new food,

Information

Free!
Send coupon

No Canvassing=—({§fores Do Your Selling for You)
No Waiting=—{Starf Making Money the First Hour)
Mo Studylng—{Experience Absolutely Nop Needed)
No Failures—{A Machine Docs the Whole Job Electrically)

A private secretary [oat her job,
wisd out of work Tor weeks, in-
wvistedl o o gmadl amount in ikis
nesw mnehine and  now makes
more Lhom she did before. A
Pitishiargh Motormam, laid off
whaen lnignees i3 bhad, put
machine: in hiz basement and
miakes 3000 n woek. A widow
with two ehildesn on her hands,
at. her wits ends to cke out p
living, borrowed money for her

machine and now makes 850
to 60 every week., A grocery
clerk, fired without notice, tried

uskuccesrhlly for mnths to fincd work,
then ke amd hiz wife put their Inst cont
al #aving inko o mashine and now make
E12 w aloy regulior ol steacdy,

Too Good to he Truer?

Moy theee are only o few of actuanl
pierards,  There are senpes mare like
them we couldd el of i spaes pormdftel,
[nexperieneed peonle from praoctically
every wilk of [ile hove mopcle gach posd
niaisey ab ones witl this new maclnee—-
their true recornds ars =6 elortling thot
exsimperad o0 i URIHEEaaTY, .-'I.thll.-l il
i# oo one, however difl'lm?llf“l.'ﬂ YO IEAY
b, lhowever ieexporlencel, who can-
ned mnke o suseesd dqunl b Lheso
(=18 el g0

A Simple Plan

The mnst surprising l:'h.ll._u;: usienlly arn
|-|:||'|1'||I Thi= mamchines is lske thpt, “Tho
tnvention of & promioent Chi i ol
Experd, this mpchins furps out & pew
kil of food stap You simnly mix
Lol bt evet niiy |||Fr|_l|i||I ke wosanling
te his fcrmuls whick he
Nirmiehes with the ma-
rhime, put the minture
imto thee meaehilne aml ot

Dept. 311,

Best Profits Right Now

Thi= I'j|'|| e |1|.\_|II might 3|rrign~rl:|.' he
eplled ' depression |||.1|r.-1' right
now you can buy your ingredients so
ehipaply dhat vour manalpsturing cost
i very low, Yol the price vak get Tes
maing the same se the nmﬁts nre big,
And =smoe the food is o staple articke,
male hinve not [sllen off. el are
Buying even more of this Frsond '|-:||_h:||'
than they ever did before because of ita
high Fos=l vnlee,  Te wounbl b o ok
at nll for you to make snough mon
your firsk woerk o [, lanck the whols
oot of the machine,  Every oent you
maide after thot woold b net prabk
lov gk inda yIE pockel oF Fink
peeount,

Full Information Free

We ennnot discinss the secred of thi=s
maching 4o the public 28 largs, but te
any oun. or wompn who i8 sincerely
Interested In moking money and wism
= able to moke an invesiment of nn
ampaint that may be less thas theie
firsd week's income, we will send full
informaticn alout the |||'|J-:|1||_'l. T
it A moale, the machine apd haw it
OpsTal{H, Yo will  peceive plain
straightiorwnrd (aets without cxnggero=
tieon or big elaims,.  Then with thess
fnets hedore youw, yor can make up yaire

mimb. Mo " High Pressure” snlesmen
will eanll, You be the judge. To gob
fthia information simply  ®end  your

name and pldress on the coupon below,
Theee 1= pe chaggs pow oF al any other
time ond yoa will not e ohlignted to
the company in any woy.

Iha mok dbelnv, Bhowever, as over dny
vl Bk mny menn thee less of e,
twolve or even GBftecn dollors right out
of ywooar pocket,  Seml tlee coupen now
or ildreas L eprd ko

Food Display Machine Corporation

i W, Dearborn St., Chicago, 111

comes 8 dlelicicus  new
o], o po selling,
!';hl,l'\_q'\-lﬂ such ps groceries,
||.-|-I|-r-.'|.rr-:-c~|:n:i.¢]|:'u|:|:'|.-:|r-.-=
#rlg foundsing. . uneh
ronms nnel roadside=tsnds
kanille vour praduet for
i, They aa the selling.
ol meerely manufacture
in veuf Kitchen orF Txase-
ment nt home; deliver 1o

e & s

the stores in whclesale Aiddres,
guantities ond  ecollect
wour profits.

UAWG-P

L 5] ;L R R

Thi- Orna

e H!III\IIIWI\I\NIII|1H

Wiken writing to adeertisors pleese mention Popeior Mechaides
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Amazin

ng NewPu

rple Blue Flame

Oil Burner Jweepmgf the Country

mFuuhn stovesian for

cooking, bakiong arsl heat-
iag. Here's proal that people apeng
oey {0 BEve m Dnisimg 1930
they purchased ?ﬁ-,'ﬂ!i'g.nl.l burners for
stovesand ranges andl the demansd grew
a0 rapldly thot in 1951 over 148,000
money aavang ol Era WeEre En-'l:nﬂr.d
in stoves— pn incresse during depresaion
times of 94.7 per centl

BURNS 967 AIR
4% CHEAP OIL

™Yrgads what 4 zeller™ Here's & remarkoble oll bumer of an en-
Hﬂﬁd‘\-’m‘”’d Sessel tareky mow “hlug leme’™ type which gives
twice the heat in your present stove or range — ond costs less
Uhis eoall Sieply actadn the fise box af any eoolt stove, range,
heating stowe or parkor chroulator, Silently turns cheags oil inte
uack Brey tiuch atter thas caal = and cheager,

MAILTHIS COUPON TODAY

11, 8. OTL HEATING C0.
Zrel S Loynch Strests, Dept. 111, S5t Louis, Ma.

[ @ interested in wour amoeing new "Purple-Bloe"'
Flamag Burner sl aek you to mail free particulars st
ooce. This doss not oblligote me in ooy way.

]

I I
I I
I I
i I
| O TAM INTERESTED IN MAKING MONEY, |
| |
| |
| I
| |

HH’""F FAIEAEE EEILAAETEEAIRE R EE T A

‘10 to’'15A DAY

Plan and Free Burner
Offered to Agents,
Dealers & Distributors

Thie is a big oil burner year. There are
14,833,854 homes in the United States using
coal or wood stoves. 01l is now more eco-
nomical than coal. People buy ofl burners
to save! The demand is tremendous. We
need hundreds of distributors guick.
Agents are making big money. If $250.00 a
month or more interests O, wilte or wire
for free burner and
protected terris
tory ofer.

Plame HBurmers,
Mfg'd sclely by the
L& (xl Heading Co.

JUST TURN A VALVE AND COODK
This emazing tnventlon operatea by o simple tum of o wolve,
Cooks, ke, and honts with p.r:uﬂ:rfm Jmar Storts instantly
with o motch. Bums, without waste, B36%; #if and 457 cheap
mil, Mapt econamical burmer toinstall m-:lal:rprmt:- Mo smales,
moot, or odar. A‘hunhl.t:l:." pafe. Mo gna of elecisicily norcamsy,
E-n:nl.:." inetalled in few minutes by anyooe without damoge to
stove., Guorantesd 10 years. Sold on absclute mosey-back
puaarantes, Gives univeraal ln.tn.-l.!'m:hun..

30 DAYS TRIAL IN YOUR HOME
Low intraductory price and 30 day trial offer to first users In
wach lacality. Weite for free pamphlet oo oil heating.

SPARE-TIME WORKERS WANTED

Blen sl wedmens whe have pever aald onything in thelr Hees
before are meeting with marvelns swoeess with this burner, It
el masily becauseit'a so easy to prove by actual demonstro-
tion how the bumer SAVES ita own low coab over and over
again. And thls year people ore SPENDING to BAVE. Write
immedintely for free baisner plan mdr-pmtu:tnd territory offer
that storts you in businesa for yoeuacch

U.5.0IL HEATING COMPANY
BIfrs. Brigham *"TPuarple-Blue™ Flame 061 Buarner,
Dept, 111 Third & Lymch Ste., St. Louls, Mo,

When writing to advertisers please mention Popular Meckanics
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Queer Things
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farmatlons weed by army in exhibitdon Aying.

radio orders drill mardses thoosand miles away

No. §

138

749
754

Spies

Crlee—aecrets of the bootlegges's prapevine |
ectric fashing maghine for treating

EBAE ar auke, ¢ clafmpa to fuunl.ng board

ing Stetrnn—"wland store” boost sales at

are Alarmi—homes prntectﬁd by electric cartradee

pight Car—""dr tank gar

nace—ail, bLﬁ;: like cleceric refrigeratar

Crglf—rohot defeats golf phu:.nrrs in -:]rlvlﬂ

L |

[
E-'Iertn-: Plag—with six [uses -:-:Irl.talm- mich window |

u::,.l:lﬂ,l |y Il:ul.f.

765
780
o1

o

. 753
T8
. 147

7Y

Thd
TEH
715

Auntomobile Bus—suns oo road or cails at pull af lever Cyminasiomm=—"Hall of Heavern' far curin %l‘i e nerves 737
Antomobilés—apeed detector times aute on highway. . H prpes—" o ElL ihe sky . is bult Lie skyscraper. ... (48
.ﬂ.pmt:unlu.u Aoeasories N Horzes
rd lefa ®ie imta awto bot keeps ot thie! T4 how far cam a horse el withowt (alling? ... 123
n.‘.,. |.|-,|- a1 windshield's base has downward sweep In big "squirrel cage run farm machinery . ... 1&4
Boutn g dang of night gdriv- —raviply ¥
i 16D Hﬁﬂgthﬁh ﬂ.’:-.-.;..-.:q _ T8
Ausoftlc R‘“"“ﬂ“‘ 9 Teseat valves “WTile %ﬁ%
olOr TINS 152 5
Adtdmabiles, Testing-—tester finds motar :n:mhlt aml Insccis
e Ips tume . 190 ice hawes keep indects cool while tesvoling . 750
Belll—tzard foe LEug}- miles lu_al_]l,".'lbl_-u tl.r |;|-||=|.r \ _'Lﬂ-_! N shects &re used 1o Lght grasshoppers TEO
Hoats and Boating Lamps
Towhboat with trle oa . ... 129 Heor lamp chanpeg jnta 5 table lamp 764
tubher baat [m_-'1 fisberraen used outhodrd mober 733 riable wall lamps can be used anywhere .. 750
apeed boat floats en drvss thet roll over warer 21 Li:l'eé:ruh—iwm TeLChdT Iof, prevenis acoadents .. .... 144
Bdoke—pictuses cise up from af children’s back [ Ligkthouan
B :ldtruu w TR . " model of famed lighthouse made of nlastic wood .. 768
full-size msodel bhoble of :n:a.l‘l:'nldl.nf . .. 153 averbnigny hualden .. T
palnter in tower identifies city's tall baildings. 11l Lightmg—"may-as-you-play  LEhkis jor sposts 1
m—doar chime with two tones R 4 | Laocks—halder fastens key g lock . ... 118
or—Eamaus blue af old Egypt i reproduced is Srcanntive—dTco-whechng, runn ot Hall cogf T
crefe—pumped in pipe direct to the fosims 778 “Mail—kegs tossed from ip picked up by fishernuen . 705
Monveyar—hones are welghed and counted in motion. 7 WirTor
MCgaling System y—wmaving mirrar with Light un adjustable E ﬂﬂy: , 78
home cocled by city water and icing system . .77 with tubalar fghts for COOI . . L.
studios caoled with steam | . e I T of, Fas i- TEETET
[} ! [Contiped fn Page 47 ; P 5,
. L § -
- b= L o b g ' L Aad ot A ..l..l'.[..-...l. " F A4 £ ? =

[V

[SaUED MONTIHLY

TPublisbesd monthly by PFOPTLAR MEOHARICS OO

{eater 76 2

W-W

I Unived Stanes and ds passessions, per y
Te all ether countries in the Postal Union - - - - - - -
All subscriptions are discontinued at EHDIFILQD. J"I:nl: examine dace printed on yoar wrespper.

Ercured me Sswrced Uluss Buiter Feol 13, 1970, ¥ tha
Eireind g Svwiied Clines Slaine sb b Prst OiSes D

Cepprighi, 1083,

SUBSCRIPTION K ;
. ]:lurlpani - - - - - - £1 50

oo

et I=%ep 5 U Yiepa, Hbieoen, imder S o Glae-k 0, -0
Trdwls, Tanedl

y Fepalsr Slszbamim Coo

Vb At awlo

- (At %{%///’?Jb

Ceoprizhl in Ausiralle

SINGLE COPY, as”cEH TS




woAld ol 7 30
G bt 3
ontents—Continued]

gnn P.:tum _ 0il Drum—Hhase on Faucet aids in filling tamk an7

“icticnary'” defines strange terms used in .. 75 Photographs

mﬁﬁﬁﬁﬁﬁ_\pn o fontain beush for coloring B3

te toach fmates work of vocal crgans BREEL; trimming borders of ElH

BELCh UsloB—wertical JiLE Seems TIppet Photography—non-focusing movie bens for portrais.  g23

BGARLITA JLEnt Jor tIF'ii?I TET Fipm—how to locate lealks in hidden plpes B0

Photography, Aerial Flumhbing—few =imple repairs ocn home plumbing. .. B3l

i nap_invisible mountain st long range. 776 Pulleys—slow-spesd, made from plyweod ... .. .., HE1

CAmeTaman on to anm mraps LRl ploiure. . 7 Putiy=—paine makes putty adhere s Biz

TR — Eoller Skating=—with a hicycle mmnr e ﬁ
Pupin, Michael—penniless immigrant wha becime great Bhip Medels—""Bovergign of the Seas ..

i - .. ... 1HE Ehn:s—hruhnﬂ: In new ahoes wlik ﬁhi al gu}]l bal] . BiE
Puzzles .- BSE Bhoweards—guide-Hne stencils for . Big
Eadia signe—device for replycing lampd in cove.. B2

glestrie smap Nashes fa show statioms ... ... . T84 Elicer—impravised from urd.m:l:rj.' kitchen knife. .. .. [EES

praciical Tilﬂ:m BUERestions . ... by Soldering—with a lead pencil | . ce.... B33
Rﬂ.ﬂ.lﬂ._ﬂ.{.il-l.lﬂ.umﬂi buile i sor wisor ... ... . il Steel—Ecr apringa and tocls B23
Hadio, Apnaratus Stovepip mper screen keeps !:}\.I.Tt! from Awimg. . BOT
begll !Iin'[gimfﬁ for Blemene supply . .... B Thirmameter—ountdoor, kesping [Hes lram bee and anaw BB
ompact portable public-address system . ., . HOW Tools
T T R T A T, F T e—————" - Fagnets used to beld small tosls .. ST
g m.c. midget in automobile ... .. .. Al pipe lever on hammer head saves the Iun.d]: , BLA
phone has radio swiich TihA shest-metal guard on ax handle . ..., B2
Eadip, Batteries—epsily built slectrolytle Boeliminator 880 Tays—adro-tralley develops amazing speed | (T
]h_:]pu Recvivers Traclag Paper—making temporary Bl
all-eleceric set for farm planss , B Tripod—camera, non-slip feet for . .. B3
data for builders o Rve-tubie All-wave TECEIVErS T3hs Vacuum Bottle—rack prevents breakage l:!E. in car .. BX5"
. fver Bo2 Vacuum Clesncr—wire on, removes dirt from fAooe
Railroads cracks e &1
: Vise—wood VW-blocks Im'ld pu]luhed :|:I||;ru |ri . B23
Walnuts—aute wheel hulls FEE]
Windows—washer improvised from bamboo nn-]l: u'l.l:l.
L _go s i . cee ... BEZ
cissors—electric, cut any kaimd of cloth me—ugd irom finish on . 1]
i Wrench—an emeTgency pipe wrvrm'h. ............... BAS

lghkted by spark plog flashes as motor rums 770550 THS
revolving sign attracts motorists L., 68
self-laghtin pEgULre O pOoWer SUpp i darrte o d SHOP NOTES

ellow an 'hlln:l: best colors for raa HIEIIW . TRS
m{% Automobiles, Repairing
- dirt kept our of mechanic's evea '|.-.-u;|-| :ﬂhﬂuﬂ].

i ~ — fitting connectngsrod besrings

Tazidermy—animals mounted on wood help - lezating treuble in lighting tems ... .. ... I4ZA
home i1l istons expanded to fit smugly X Z
Telephone m Bl . 198 P@m‘_&
Efi B stance Ccables P 2 ERrIng e—hiw 1 — ; BAR
WMWM% Hinz—rewolving, for small paris ] . .i..... B2
fhe work] at sour lfinges-tip - - - .;, Flast Furnace—amall gas-hred L. ... EA1
S PPy — T BElowtoach—sopper cal CECHTA gas EIEILTE I BB
IIEML%JE%D“ s Enl:—EuiI keeps studs irom loosening ... _
Eﬁ.th(‘f .

i imprave healih P 3 |
%@u. N mproved P T IYPPEVETTVPTPPTTeS .|
— Creeper arage, B head cushion adds comfort to B4E
M£ Tal ag—CUhBED |.|.|.,r:|.-:|r|. COp pleks up tslangles 5
i] ibe 5

Lirawi pard—extension to scrabe large arcs . ... .. B&
rallis EpLNEs Aecusnie X
porg—concrete. cleaned wath squeegee . ... .. .. HE

gzumumr—m[:mum: LERLET LGT FATRECS 3
sh Bowl=—casy method of changing water in E
T E

UR MECHANICS

Amnimal rrect method of skinning small game. .
Automohiles, Accessories

gogile case atfached to instrument board Hﬂhzmwuimmﬁﬁg% ]

wwi safety kinks for rumble seats 8 e L S0 L1 31 s [ LITEY rofectied with rubber washers. BA0
Antomobiles, Repairing Ink Euiﬂﬂ—uuﬁhtmn For quill a8 .. ... ..0.-..... BB

fielng order of motor determined with corks . Lathe

hot water removes tar frem fesders | hits #4440

license plate casises cverheating styrnang £ ualil ] 1

plece n!pruhbnr under hood clip slences rattle . . supDort 5 work while parting It in Jathe 41
Bucket=hose improves handles | . AETHCTIW LIEhT 54

Chemistry—biarning diaplays and d:u]m: lights .
Cloagt—register in ceiling assures air circulation.
Conl—wetting coal i the cellar .
Cellodicn—what yeu can do with

I ¥ 1i¢] i o L ¥
Milling Machine—guides for centering keyway cutters 553
Eangs

brass plating by dipping e 25

Crock—rubbier band helps to hold cover Lnlll-:'|:|l' = aE wa it _alectracity

. Door=—hinged weather stelp on door keeps out cold air Erinting—bolding odd-shaped forms of dvpe o place. 845
Dack Blind—portable HRelector—Hash-lamp: tobds Hak for packmg .. ......_ HBSS
Electrie Motors—causes and 'rrrm'l:n- l"ur LT R T af | Saws mel 511'9'-'51_:! . b
Fire Extinguither—electric lamp filled with chemical
Fi.T[pIa-l_l'b— ractical fittings for RES
Fiah and Fishing—barrel-koop sigral for ice fishing miter joints cut with a hand:aw ... .. . 8
Flocring—hint s applying tongue-and-groove stock I

3;1rl-|n||—s|.nh.nn.|:n;z water Eram En:-m:l.brl REECEE GXeEva-

Fruit Jutcer—attachment conwérts into mixer
Garage=—utilizing idle spase af e
Glasswar prating with sheet lead
Haivies % home duering winter
Memorandum Paper—hracket for, ia screwed tn I'nfl
Mslels
an easy way 1o better e e e
fnexpensive bages O .. ... 0vaisrsiainrnians

BE EEEEEEEEEEEEEEEEEEEEEE eE E

-



POFULAR MECHANICS ADVERTISING SECTION

useful

dependeble |H .-

indispensable

The Britannica

i

5A

”-Hﬂr"“q

.....11__'1‘.

is the Standard

Encyclopaedia of the World

THOUT a doubt, the new Bri-

tannica lends a tone of quality

to your home, The only reason, how-

ever, for owning Che mpew Britan-
reice 18 1ts weefulness,

How widely useful iz the Britannica
cannot be fully expressed in one adver-
tizement, nor in a hundred. After a
century and & half of service, the fact
that in every country many scts of the
latest Fourteenth Edition continue to
be bought each day is striking evidence
that people buy the Britannica be-
cause they need it,

It is, as thowsands of letters declare,
the most useful set of boolks in the world.

Tha Britannica Is Dependable

The Britannica gives its owners assur-
ance that within reach is about ail the
information they will ever need,

Oraming the Britannica, you are not
liable to face new problems with “that
sinking feeling,"” You are served by
the knowledge of 3,500 of the world's
leading thinkers and doers,

The Britannica Is Indispensable

"I could not get along without it" are
the words of men and women every-
where, This is not surprising cnee you
learn how the Britannica enters your
life from day ta day.

An item of news needs clarification,

a dress needs expert mending, a child
ig ill and the doctor delayed, & prob-
lem faces a taxpayer, a conversation
requires the accuracy of auvthority, a
contract needs the history of law, a
motor needs repairing—one can turn
conlidently to the Britannica for the
goluticn of almost every concelvable
human problem.

The new Britannica §s indispensable
o progressive people,

Easy to Own
%5 Down and %5 a Month

Considening its completeness, quality
of text, illustrations and authority, the
Britannica is the least expensive emcy-
clopacdia you can buy. But how loag
it will be available at the present low
price no one knows,

The shrewd man buys today. Cur
easy payment plan gives you the op-
portumiky n-fusi.ng the Britannics while
you are paying for ik, As little as 55
delivers it Lo you.

Mrs. N. T. Hiley, i
Heguiees, Waak.
“Mo work like the Eo-
eyclopnedia Britnnnica,
ooywhers, Itis the last
word in der_idLng. I wr-
gument . . . m educa-
ticnal value," ‘

Willis &, Sutton,
Farmer President
Mational Education

sraciadion

“One of the great virtaes

of the new Britannica

is its unassailobly au-
thoritmtive character.”

Free Booklet

A large booklet free=—rich
in color plates, mapa
and eample pages. It
describes the Britannbcan's
24 volunees, 5,600 contril-—
wilers, and 15000 illuatra-
tigms— the low prices and
the cany payment FIH-I-'I-
Mail the ca o par o,

| bR LR L L EL LS LELE RIS R L Rl LR bttt e b L]

FEdrrRE Rt e R R RN R R REEEE

FREE

SEND EFOR FREE NEW BOOKLET E

When woriting fo advertisers piega npenlfionn Popiinre Weshanics

Address..._.._. ..

WU I s oot et e

EMNCYCLOPAEDLA BRITAMMICA, IMC.
242 Madison Ave., Mow York Clty

Plesar aend me, by return mail, without obligation,

r new illustrated boaklet with color plates and suopa

rom the lavest Britanmica, together with low price ofer
repomannting o saving of many dollars.

P MT2

Stafm,, L T-IT-RISUTTE)
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WIN
THIS

ours without cost.
Aeet as the wind. Sturdy as an Arabian pony,
to mde . . . And

Barn CASH PROFITS,

It's ensy!
regular customers im your neighborhond,

ment. lasia !

Springheld, Ohio
Thear Jim:

W BICYCLE;

O, boy! This speedy deluxe model motorbike ean be
Comes fully equipped, as shown,

besides this hike, vou ean win vour
choice of over 300 other prizes, including foothall equip-

.]1].4-‘t- l.'il:ll'l."-l"*]' |.l"|ﬂ'l:! 1!.1_']]a[|:||1:|'u.'r|. Tnn.,u;u.?:i_my tao
You ean do

it in your spare time,  Mail the coupon now—and we'll
gtart roa.

MATL THIS COUPON AT ONCE!

Mr, Jim Thayer, Dept. 280
The Crowell Publishing Co.

I want to earm MONEY
Btart me as a ealesman at onee.

Easzy

amnl PRIZES.

R EY I Ay N

atate

GO TO HIGH SCHOOL
AT HOME

Makr wp the sducallen woo missed. Bludy
ot home En epaee thisd, Yoeidr eholes of sobe
jecii  RFagert lseirectlose Pomsonkl servioe
Yod make gulck proghess bociuss youn ere o
a chas by yoursell, Diploisa. Mall soupen
far [@nteensling FREE BOHYELET.

INTERHNATIONAL CORRESPONDENCE SCHOOLS

ELECTRICAL
ENGINEERING
'I

A cogNCcIRR, eompEehefslng ebusie for mem of Ilmited
L, complale in oo year, Msibsmatics, englnesri
drawieg. shop-work., Sfudesis consimect meboss, [nsla
I-rlrl.m: Illl: electirienl machinery.

succrsslal  experloieg,

MB

Miiler  Barlldl=gn
Catslog ol Teguest.

ELECTRICAL

I- l s SCHOOL

121 Takams Ave., Weshiegton, D. G

*he Dainereal Dwmlner ity Box $438-0, Scrantan, Pa. fﬂ'l' MORE PAY lcarmn Fr"‘
e Tl et oyt 1o Fo W ol
Y b e AFTIN G Enc.
Civil Sarvice E Ha.ullilm.;.:':hr: E !d'rlr'-llllnll
o e i pald Dratiamen $0 1o 1 per wosk wod up. 11l irain &
urlum?glnt 1.:”7;“?3:1"5 i.J.'ur.uIll @ A Inoia and
e e s e AYERAIS mﬂ;
EMCINEER DOBE, 1351 Lawroncé l!l. Nﬂ- 518 ".'-H“.'-h:ﬂ'
Learn at GOOD POSITIONS OPEN

Home to Mﬂuﬂt Birdﬂ

Be a tadideemist, Great fun BIG PROFITR Tum ik mintide to E’niﬁ
244 and read full pardseulars, N. W. Sehood of Taxideroey, Omaha,

Hntlcm-wide nElwrtl.ml;l.wu for irnined mon in hotels, elabs, nstsi-
rants and institutions.  Post experloncs provad Unesosssary,  Troin
F |:.||Ir|.'|'| I = tipd. Hunidfeds of pradimtes pist io toisch with
EE-I it l.l-I:II:II'. LEWIS H‘ﬂ EL TRAINING
Hﬂq L5. Roarm ET-I66 hington w G

FOW CHEAP WEAT!

L H E AT Cheaper th

—L nw'

Wander s
g e e B erld por o A
Yirads drudgery asd dri.  TIOHIBA N TE Id Waihl's -ﬁvhhgrln:ﬂ! Auto- st Haate we'! lewrasr
LHE= weithe oll Burs rl ruﬁ'l fhn Raamamy Ii T biin
rn1 -h.-m.rl::r lm-u.— I I;\-d llf'-lnnllim TII.I'I'I" ITF el gl h..:.:ll:-‘th
chesaes o T na whoip
DEALERS, AGERTS: Cal gFﬂhj et rh-u.p:r than :DI] m.nﬂ piemors, mstend of ILIGE,. 1e- :.i.::.rl| i fhims gt
Beaskifwmal effer sinrts you foward big qelek | paw. Gs [k wrildfire. Mar— gﬂu-'rﬂd Brning  Eeilon  gives e Qe s on Ad-
peofis]  Maks 3500 co B LMD 8 oesi Mol vel of akaslices, ubcres med More leak wich Less Fual, Ca-  jesfable  ajes, Hl-'l“-'ﬁr-ﬂl'-
mrparanes eeded.  Valasbls faerar Irlp mabriy.  Listed  Btardard wepslby guied. AUTOMATIC. simaliwd dar 1etims aguirs
mirrn by warld's wewt gueeemsicl oil T 1! pedrrwrriien hlb Fea rincipla  Hrods M-"l Enpredee wiifm o la. ~trvie | e
Awer privs.  Chospar io ppersip. fFEian l. IJ"I'.-IJ dor Ml rrémaprpta, Haelbl bmes wulves, G FREE
g‘klﬁrlri tge, Sprer fpeorsr, @ed proafs ||hn-|-u- q--l:. l|l.~l-|.l|.H Hél'l (B8] i, | Bp=cial
HElWE wiby ma ey, di
e g T LACO QIL BURHER CO., 1712 Unlon St Briﬂth lowa
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~ Business Demands Accountancy

—because Accountanits Command Business

CCOUNTANTS have been in demand —at far O, I always thought stories about LaSalle training
better than average earnings. v.:‘v:g: fairy talnﬂhEm the training h&lpn:ﬂ hmHEl" ::turg

Bt todayr— tla: . tha at 575 a month—move up in six months to 3125, an
tent accountant fnds his servicesst & tromemi Tore_ within four vears to 8250, Today he is General Avwditor
andl INCrEnsing premium. of o large ﬂutn:lr;n:l] ﬂt'E:Ltl!_I.ﬂt]lJfl._—.ilnl:l. his :nl.i:m'nﬂ
Tn the de ion business tightenad up the i2 more than seven tienes hisstarting aalary.
N e {30 eant buokkeeper I 8 e

move—siriving to opetite on that iz o ] e

close mntrnlsnﬁaicnbrg:-tc: profits, . Lo slow progress, Bub LaSalle accoun-

. : . e tancy training specded up his elimb to
Then too, progressive business &5 building Azzistant Trust Officer and to a salary
now for the rcturn of perity—laying

y increase of 400 per cent.

plans for expansion, for new peocesses,
new marketsi—getting ready for the un-
paralleled opportumties of the next
Lén Years,

The Home Study Way to
Acecountancy Success
Thougamds uwpon thowsands of men

These Men Won Success in
Ordinary Times—You Will
Prafit by Coming Prosperity

emarkable s 15 the success of these men—
:I.-.:'.: will hnl.'._'.hllahgtcided_ advantape over
- : them—you wi : entering accounbancy
haveteained for Accountancy with LaSalle when unusual business conditions work
—nt._mght— ot home. with vear for success,
Their success—their progresa—iz a matier of Present conditionsand theupturn toprosperity
fecord. not only call for more cipable sccountants— ."r :
Whether thelr goal was a C. P. A. degrea o but offer unusual opportunities foe both quick :
advancement in buslness, o files are full to and permanent euccess. The accounting student
overflowing wilth letters T ting income of 1931 will face real opportunity in 19352 and
increases 80 far out of line with the the accounting leaders of 1935-40 will be
time and cost investment that there s no  largely determined in 1951-1832.
COMmMparison,

Muote, for instance, theso four typical easea —If You Can Qualify

chesen out of thowsands more we might o)
cite. (Names on reguest.) Ak youreelf three questions:
i 1. Are you ambitious ¥
F.F. A. was a railtoad yard elerk at 112 &7 .6 you chetermination ?
a month when he began accoun- 3 Can yousce and grasp an opportunity?
tancy training with LaSalle. Five years If the answers aré “Yes"—you are
later, hisincomewas B0 largerand be  opanined,
was g Certified Public Accountant and If vau have determinntion; if voa ane am-
sttorney. F.C was 22 versolageand  bitiouws: if you can take advaniage of cirs
cocral all-around man inan Arkansas cumstances — proge # h}’ﬂﬁﬂmﬁum“ﬂ h-it
. TR o Lwi-conk skamp, sixty seconds time, mnd t
R R AL L R L ey o e
= h = Llaeih Po@arcing ACCOURTAnSY Lraining
dELT ET-I:E']':‘J!'- and tc“ months later and the opportunities to which mech
rromiated him to o larger yard ab trpining leads, Then vou can fudpe
5250 plus a comnuission onsales, imtelligend L o
IS TS

LaSalle Extension
Universit

THE WoRLD'S LARGEST DUSINESS TRAIN Xﬁ INSTITUTION
LA SALLE EXTENSION UNIVERSITY, Depr. 1188600, CHICACO

pgeed Cismifics in Adssnnmiames 1’|u-.'|:1u-‘:-m.ll:-.-ml o il mewe] a0l @ Eres
oopy al " Acromniancy, the IProfisson that e, alss informateon aboukour
new traicing im Highser Aeovantoncy, ll witbout abdigation.

[] Higher Accountancy

Otticr LaSolle Opportundiles: 1T more interested in ooz of the offes
fielda od busimess lglicobed below, odeck plenrs

O Boslnoss Manago: OLaws LL.I Dedree O Dusiness
FLITEY 4 O Carrmemnaredal Law Carrespone ey
O Export Bookkeeping Oindustrial Mapage- O Banking

D, Po Al Coacldng et wnd Finonoe
ORailway Accoundiog O Modern Foreman- O Modern
OTrafMe Mansjement ship Salezmanship
O Rallway Statlan D Parstmmel CEmecriveSpeallng

Blanagement Management O Business Eaglish

o] T R R R L S ——————

PrEBRAT oL . o o s e o o e o e e

T O e o ik b e Vo S e e s il o

Whett wreilfng o adverlizers ploase micrtion Popular Mechenics
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BA

Come 7o Los Angeles/

4fu|| courses

. rrce of single
) = course

Fave mmoney by en-
rolling in Naotional
Now. For single tai-
fion fee, we now oTer
fthe Ffoar complets
radio; electricel, fele-
plalon=-talking pic-
turexnd broodoasting
eouriti. Follr courses
for priceof one.

RADIO-ELECTRICITY

TELEVISION-TALKING PICTURES
and BROADCASTING

A& barzaln offer] Mo lomger 13 | feoesisy b Gy savioral Iuitiapa,
Mow, bor thoe fArai time In h.‘dtll'_rrr .’ml’“lrlnnr offerd completin
I'.I‘ilhllllu In Gtaufin, Electelsl elivisinn, Talklng TFlecars
sl Brusleasting &1l 8k glngls tII.'|L|||II. fe for 4 nnr: cailrm.  Whits
¥oda enrall nd Noffonad, these four fEll aed] enlimbed ooanes
of tralmina wil be :'.-r:n. ensbling Fou ta
l:l.lll.gﬁl oo |£-|H|||. Jiela, W praln you i
|IIr I Eﬂ-uﬂl-ﬂ girdrd] yon & 1o
l-':'ll"|ﬂ-ﬂ'l||||.l ndl BElp you o gt A job
that will Atart ¥od on the rosd to BI1G
FAY and Independones fnF tha rest of

wigr  1ide, Inelividial, practlesl
strurtlon,  Itlpht MOW, while bhs sk
almawt I'rnn-r-ulhln tn “lwnd’ hy thn uo-
I:IHIII:HI A, Hel ?'r.::.;] I:ir

the lowest Ealtlom 4 ever offensd. L]
=5 r‘ln|I1.¢fI-'_-1Ter }'nqmuntm:‘i"'«"-'l ELECTRICITY
Come 20 Lof ARgder. T of et Bevsrse an alectrinal pxpart.
sl electdeity—ainl tha greal |.".lll:l‘5f|ll*r|rkl|:nl.r|‘.lir!'
American  television R M - R
mogtAlI—where hundre®s  of  irelned i

snumil erFimeers anil mechanirs e ESme

wird  In o talking  pieturn | srodlos.
hikmands of dollir nvesied in By
tralnlig  sgiilpmsent, by Natlonsl fog

yina 4o work on.

Largest and Oldest

Trade Schoal in West
Fir T vasra Naotlodol hes soesisafally

TELEVESIQOM

crlawsd mein by practicsl shaqpe EethiadE,

Frevious edicatlon URnemssary, MoM The sesee brads, with &

than 20,0 gruduntes, e B L 0 a.:'i"“:
- . It gL e,

Railroad Fare Allowed to L. A, Fxtieesl phosess i o

Fir & Hmlead tlenn wo Wil allow sngid
Fallrasd] Tare B LAae Abselss fromn sy
podnit In the [Mnied States.  This
dledneted Trom tubtlon, 8o ihie trip oosts
ol Bothing.

FREE EMPLOYMENT SERVICE
Epmre Bime jobs while at school, We
I|l.||:- youl gek o Job to pay Hving expense

g, Our umlimbibesd snp
fie serekee Wil help wou get & Jo
after vl Erdiiate, A oo dellghihal
meonEha af Eralning and yenl poe gusl|Sed,

NATIONAL
RADIO & ELECTRICAL SCHOOL

Including Telewision, Talking Pictures & Broadeasting

Dept. 114E, 4006 5. Figuerca, Los Angeles, Cal.

= ==—MAIL THI5 COUPOM FOR FREE DETAILS — ==

This enzpar will heing you sur big, free trafning bonk If Fou I
I ife |Ebifenlad. 1t gives foll dindlls of the 4 hilg churses I,

TALKING FICTURES

13,3401 i Senires Bogilpied ler
pied. Clood pay. Satkinsds
irxicsd - man prefened  in
sindcs med ikaacres.

b o o e e R S i |
I.".'n:m.................................................. |
I.l.l].drnr:.......... S R M ey ] B Pl o e -l
| o Bfate. . ..oy -I

— " i — o — — — — — R Y

When writing please mertion Pppelor Meckanics
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DRAWING offers
FPlearure with Profit

If weni like to draw let your talent make your forfwns,
Publi pay mmillicna lara every wear For jllus-
trotione.  Just motice the art-work in this magazine.

Dm'wmi in cany to learn the “Federal Home-Btady
hlore than REfty famoias artists contribute ax-
drawings to the Federnl Course—
Iacheding

Way"
clusive lessona
they show you their “tricks of the trade,™
Iluastrating, Cartooning, Lettering, Poster
Designing oand Window Card Illustrating, |

Why drodge when wou might be an
artmi’ Take yvour nterest n drawing
pericusly.  Sencd I'm' Freo Book “A Roml | I
To Bigger Things." Write ¥Our name, Oge, | !
oocupation amd addsess om e smpargin of |
this ad. Tear out and MAIL TODAY. S

Federal Schnulnﬂllustrahng

11132 Federal BSehool Bllg, BMinncagalbs, Minn,

T H'ﬂﬂ! Yo i Jedan b;lmtmddtrul.nﬂ
on gzl rrgpmad i s chen cveny il idatch
Repniring Tradear Il-:llllnunn'ﬂr wrham
a ghap, Vou can eam money while lsarning aed se-
ciirem well paving posibon of #am b ol after
ompleiing our toore of lobirpctdon. Good wwich
repalrmm are mlways In demand apd ssrm frem
B0 to §75 per weekl, For particalacs apply oo che
Wigponsin Sohosl of Walch Reoairing
S24 L Masan S, MILWAURLE, Wik,

TOFFagE

$1260 tu $3400 a Year..
Men-Women-18 10 50 ™ TR TRETSCTNETIITE
STEADY WQRK .-9 Themt aTagn Rush to me P'II:I'EIB“-

&t of 7. 8. Government bBiE pay
I_L{-tln'uF sion mtnndy !I'|.|||:r.| Ak-page book dp=
ke h.t-ly marihing m'i“ e, HolFR, WPk, Al how
upm Il resil s off '-'-‘l Lo et b poaliinm,
jobs.
Mud Gospra Todar . I BT o ooy e i e e e e 5 aa
| =SURE F AT, v sinnias e E r e Ead semam



POPULAR MECHANICS ADVERTISING SECTION A

THIS COUPON WILL

BRING YOU NEWS

ABOUT THE

AMMUNITION

THAT HAS HELPED

THOUSANDS TO
WIN

INTERNATIONAL CORRESPONDENCE SCHOOLS

“The Universal University™ BOX 5625-4G, SCRANTON, PENNA.

+ Without cost or obligation, please send me a copy of your booklet, "Whe Wins +*
fned WE}'” and full p:l:r'hr1||.ar:| abnut the ::uh]i_-r;'t ."lrfur.r \rhth | ]131.1’." marked X

TECHNICAL AND INDUSTRIAL COURSES

B
L Wooswd B0 wers i
I Csmtwraetoy anod Biildep
O Strusiaml Deeltaim
O Siructeml Engineor
] irio Wiring
[T Flaririenl Enginesr
L Flereria Liphiing
L Weliling, Klivtie amnl Oas
O Rewmiling Skeep Moeprinta

[ Boxi=ess Manspeme=4i
L] Ofae M gnagesassnt

Ll Indesirial Alansgement
O Pefsonire] M aingdionl
O Teale Munagensenk

[0 Accoaniancy

O Alevhanbeal Desltamnn

O Mashinist vl ks

Cl Fatlernmaker

[ Fapehitiar M Tinambkin

i) Bridps Engiresr

I Brides anid Hijlldiss Fasemas
I ina Kralies T Dicssd Engices
I Avisties Enginm =

O Automnokbda Aechanin
EUEINEES THRAI

O Coat Anenun st

O B Assniinlang

O Basisk ke

[l Becrwiarial 1-'|-ark

[] Senm Enginess

[l Enemin Elesiris Enginges
[1 Cavdl Engancer

| Burvoving knd AMepping
1 Ilefriparailsn

W A P L L]

1 1. K. Sectiiin Fafermamn

[1 It. K. Bridge amE

Farsman

Hlﬂ'ﬂ COURSES

7 Bnpalneas Correapeond enes
u] [] Leteiiag Show Canks [0

m.lu:rl.pll:r anil Tyiing
aie Comimerveml

|_| dpazist [1 Preneh d f"u.- Farvien
s mazaiin L & verlbdeg L Mall Crrrder
{ge. .. Adarers.
............... Sralde......

[T Architecd O Tolegrmph Engineer 1 Tlzmbing [ Firass Fitting ] Aix Arakes  [J] Tenin Operaisea
[} Architectoml Dirafiaman ] Teleplora Wk _| Haatizg | Wantilsbios [ | Highway Enginssring
[} Building Fatimaimg L] Alrcianionl Faginnar | || Bhaet Alees] Worker Chemistry . O] I'harmssy

O Cosl Mining Engioesr
B mvigation
[] Baileemaker
U] Teztila Crrarseer or Bupd.
] Cotielm Sianedariuriag
O Wanlen Manufssruring
O Agficiilisge O] Fruln Cfosisg
[ Pouliry FParming 7] Hadia
L1 Mmrine Enginser

0O Teadlway Mail Clerk

[ Grrule Bebasl Builsioold

1] High Bchool Sealijneta

[ Collogn Prepamsbory

1] Mlustraiing O] Caricesing
I Lumber Llealer

......... leripetion,
If o reddd in Canddd, seed (ks Goupen fa Jhe Jrlll'r':ntl.-md. Corrmpaiilanicn Brbeoly Cdmidigm, Ldmilnd, Wanlreel, Canosde

When weiting to advertizera plonss mentior Populer Meokanios
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PRIZE AWARD Y

in Woodecarving Contes

E take pleasure in presenting the names and addresses of the cash-f.
winners, selected from the thousands of entries in Popular Mechanics ©

ternational Woodcarving Contest, which closed July 1, 1932, Checks were mai'"

on Aug. 15.
POPULAR MECHANICS MAGAL.

1t Prize—3250000. . oo vavaicinasisscnnasassenssoar]l Hallsthammar, 3456 Glenwood, Chica
2ad Prize— 10000, ..o ivrrnssirrnnsssrrrassrsnssessWillinm Ryan, 417 N. 7th, Newark, N. J.
Ird Prize— 7500, ... 0 vivnrmnnnrornnsisrnnasinnansoeeadilbert O, Stenwick, Red Wing, Minm,
dth Prize— 5000, ... c0ciiuiacisrcnaniirsasasrerasasnssssesssblenry Butsch, Mr Anpel, Ore.
&th Prize— T 1, e T T T Swaﬂ, Galwr Tul.

H. W. Raney, Milsted, Ala.
{(Owing to excellence of work four additional $25.00 prizes 'E. A. Griffin, 1411 H1ghl.1ncl Joliet, I11.
wpere AT dEE s o v e v b e m e e a e R aa e E R E e !M J. Yineling, Lilly, Pa.

J. M. Boston, Acwater, 111,

$10.00 Prize Winners

Bollin D. Ackley. 1718 Willasd 5., Ann Arbor, Mich, "-IJr'll:.ll.'I Matejorie. 397 W, 41st B¢, BEhodyside, Ohin.
Charlen T, Hailey, 509 Miller 5t Caire, Go. I, 8. Moore, Lomax

Delbert Hmwh 411 drd Bt., West Pnlen Dasch, Fla, William 11 Mill, {'I:rrmnl.'ilin Cikhila,

Clarenees 2. Browning. 5 Ili 1, Beax bk, flr'lrlng. i, Humsef] Cifstacd, Hl:-'l: 82, Burns, I:I':rl:

=R, l:'.a.llu'-r W mt Liberty, Iu R T. Chrear, Mocossin, T

Tronk Crauwels, 12703 Hambung Ave, Detrsit, Mich, L E, Pavee, Lettsrman Gen'l Hoapital, San Franriseo, Calif.
L. O, Engedal, 1521 M. 15th "il: Alilwaukee, Wis. Etllhr'rl E’H-r-:r:. 118 Dielawnre, Penria,

Joe 3, Golonks, M Adams 56, Youngstown, (hine L ||!4:'Fh Rundmguist, 1953 Qi le'u A, !'\-||]H-r|r|r, W
James Tnrria, Newmaile, kv, X, Stalker, 5000 i'in'-urJ He., Pittabaergh, Fa.

(3. 5, Hunter, 308 AMortimer Ave, Toronto, Omt., Conods, B, Birudwick, Hills -

I, ¥, Hutko, Hackberry, Tax, E Ihnrh:n A, Thampesin, "|r-‘| Cender BL, (Hd Town, Me.

. W, Lyan, Newton, 5. . . T. Vineent, 3200 Waorrington Dirive, Fl'.n.m'l':ul:nr WY,
Harry Maslow, 753 East 108rd 8t., Claveland, Ohie,

%£5.00 Prize Winners

Ernest Albertson, Coteau, 5, Dk, . lf‘ MoeCracken, Denten, Maonk.

Al A, Anderson, Grakbinm, Wash. Z. V. Matthews, Ocenn Park, Wash,

Dionnld V. Beck. 15924 Lozbegion Ave,, Harvew, KL R:l.lph Michael, Baox 117, !F“nl:u:ml. Insl,

Herman IEnr:. Box 281, Webater ""].lrIIIE' W, Vn Eirmoe Wilker, 51- Purry, I'.I1|l- Unnnl:ln

Cocil Bowman, 120—15th St., Richmomd; E'n.l'l'. Feter MMiller, Box 01 |:|n|:|:|.-|||:| City, Ore.

Ii. A. Haover. I.J:,l Thul pehseken, W, Beading, Pa, Lecnard Mightwine, 1f-||.|r||||||lh. S EIT

Gilhert AL, Dark, 3622 K Be., Taoomia, Wash, Willinm Finger. Kushegun, Pa.

Elwin 5. Burmastes, Bex 91, Ellsworth, Kana, W, Parke, 17 Kendale, h:lrmphm Tean,

Frank J. Carney. 12 Fourth Ave., Corhomdale, Po. T. ae, 285 T|:|.:|-I-'.-r Ave., Aastoris, Ore.

Chaglisle Coarroll, 818 B, Woedward 24, Denbson, Tex, ﬂLD]lI'IJ’l:i Rozler, S5t Pagls, M, C.

I, E. Coffee, ILnI.tin:h.. TI0. Eline Snari, Z'-lnunt- Iroim, Alinm.

F. E. []l|||||.'||.||., Wehbhville, Kv. Axel H. Sehinnsey, |..|:I|I::I':|"|dl:"', Miom.

I:I-_ Ernest, 301 W, U!Hﬂ'.\_l" Paztam, I J. R, Sead, 1612 'I'r Vian Harn HBd,, Indegombones, 3o,

Hoy F, Frita, T7 nmntuu.n. Ald. Alan _Hl:u'rry- 133 Aneons Se, |:'.‘Il:ll.'ulz-:l. [IL

Dan Galvin, TR B, dth =i, Padieah, Kv, If'J.I:II.'I:IrL Serngser, Blogsiield, Ind

imetua Garner, Cownn, Tenn. Fhesslore Strolls, Lioa Gatos, Coalifl

Henrw J, Gelger, B, B 1, Cedar R:Ficla. Towa, A. E. Thiessen, l.'“h irlosbde, Tnwa.

Fred Lo Glnsa, F. B3, Goleonds, DL . Liuks 5, Tonek, 2 Commarne St,, T vhwny, M, T,

W, L. Gregr, 4077 Menlo Ave.. ®an Dhego, Colid. Wlter ri Valode, Miteliell, Ore.

Jewell Hyatt, Moosrsroll, Wy, Lawremes Venabe, 3632 4eh Ave, N, Greal Falls, Mant,

'|.'+ [-‘ Judy, L. K. 4, Greeaville, Ohio, HBoyd VanWagamer, 724 W, 75tk St., Los Angeles, Calif,
Eriner, Cole, lowa, Heney Walilgren, Hinckley, 111,

'm:ll:. Entvas, Doulder, Aont. Willimm: Wannmaek, Munder, Dwister, Germany. :

[.l:.-'lh.-m'. Clasenes, Ao, Marjorie Wilsen, 107 West 4860 St Los Anseles, Calif.
T. . MeCunn, Healdton, Okl Charles E. Woeod, 348 Clintom Ave., Nework, N, J

Cerrificates of honor were issued to those whose work was distinguished in being especially skillful;
while 1000 jackknives were sent o others who submitted notable work.

Accarding to rules of the contest to which all contestanes voluntarily agreed, models submitted can-
not be returned but become the property of Popular Mechanics Magazine, and have therefore been
consigned to our museum to become part of the permanent exhibit of skill and craftsmanship.

Whett writbig te adverlizers pledgse mention Populor Mechandes
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Hho else wants afine Hectrical JOB?

< mﬁﬁgfﬁgﬁﬁfm THESE COYNE GRADUATES

& Millions Being Spent Right |MAUGH AT DEFRESSIONS:
_— Now In New Electrical Pro~ |z

- jects Creating Thousands | =i i
of Big Jobs for ey
Trained Men/ <

“*The dapresslon
hasn’t bathered
E Ha., o hed 3
relses =ince dakl
ihla #ine eberirirn
Joiy right after leav-

COYNE offer,YOU quick ' ’*‘*"*“"’Lﬁ

metr for this Big

* Learn in 90 Days Practical Shop Work B feas of 7ot in
to Fill Jobs Leading to $50 a Week and Upl! o

Cllp iba compo foday A0 yoi'me Ueed of gn- 3oy wapd to eork dn your home town er "3y rallrosd efec-
empbiymend, piF e, layods and bard tlmes]  abeasd, (8le efcient Job dervioe will help poul irical job i85 most
et my great FREE BODIK sbowing Lhe sinaz- = : Tt enjorable wurk. 1
Ing regartunliies that are open right new in Elaclrin Elfl‘l:lr'lhll'l Inefuded el Bave linded
ELECTRIMITY! Learn how to quulify far o men wis act XOW, I offer FREE OF EX. and kKepd it withswt

steady work and good pay in 90 dage a2 Cogne.  TRA COST. my complete esurs in electie | 122 Bele of 4oyun

adring.
relrigeration, 1 will alss allow the full smeune. | S i .
ELECTRICITY Keeps on Growing! of your Itallroed Fare by Chieaps, Coupom | 7o o= l:'.t:-Ter.u...
Diepressiony 'L EEop  Eleeirleliy’'s prowil. beings Tl detafls of clids great cifer! EOTEEDRE
Fweln in 1831, the '"ounghess year’” of them
1::;; ]:r-‘ﬂ_i;;:ll:lrnllw mum;:—.i Hmﬂml.m by gk Individial Inetruetion—
cirical T=elustey and use
Elsciricity Enersised 5% In homes. h er m Th“" "Fallowing vaiiF 18- |-
90,800 fars were elecirited, the WOHLD-WIDE lDB Yot learm by daleg af Coyna. T itroetions, I apnlied

Blggesl ¥oir's galn 1m Elatory. PLAGING SERVICE parn your fime by cutting oot all far poalidnm wlih the =
DH.[I[llltlrtl.'rluhfr!u!nhul Wied Coyme Gradustes i useless Cheary, Dooks asd frilka, lasin Com-
sold. Mew projects niedlng thois FEEFR. Lifoilms }::E_ Yuu are not in 8 class—yau learn puny anid have hal

gands of fralned mon ere Dow ployment Sesvice, thal a5 an isdlviduel, warking an aur eeady enmlnsent

bmeler way.,  Whererer you lsak helps Ehess lazed theea ever sinee’”
L, - Rirsd vast arear of actual alecrrbea) e d
ELECTRICITY I8 BUSY—asd | Jloririeal jobs wher- | eooloment undes ezpert guldines, G. A, MONTGOM

in pre Coyne-Tralned Electrical ever tBoy profer, Tou eam't heat practicsl fralming EBY, Kuw Turk:
Alen! Whether yoo want to | In the Qeeif Coves Shoga fae i
Don't say luck B agaiest yoat | work In yoss  bame aick,. - posltive Tesulis!  Om 90 P S
legardizas of Foer nge. educhs fren or abroad, this i youl cover all EDectricliye=— | | e
E‘IT:'I'E ﬁ?{;lg{fﬁuﬂ'rﬂrlnrr:. ] werriee Wikl ald yuul indaF plent work, srmeiure wind- T |
Al . Tall ma your 0K, sutnelecirleliy, nmminatlon, I
prelsless frankly, asd 110 gles heuza wirlng, farm-light plents; “‘“' I-“'“IE'
you a plam lh=_ll will put you Fn ikl hilg- ebe. Tou arg resdy for Elesiricily’s gremiast i.. !
gy Ueld. QUICE. apportunities when you gradusts from Coyoal i @
Many Esrn While Learsing ! BOOK OF FAGTS — FREE! ELECTRIC I g s
Mary felloms ceme B0 Coyne and sarm o good Frecr wa are helplng CoynesTrained Mon s i :'FJ' A
ghare ©f thelr expsnsed whils here, in part- Lo e&sh 1a om their Emmiming. Yeu meed Ehis P ] -~ é A .
Hmn jobs, My Foolopment Department iz wonderful pay-ralslng Balpd Bo get ibse Taets [1] I',Il ) 5“' .!df'
& £ L4 ) E roapzre for my new neErnlad y |
ledged now.  Mell [ sk rabad i '1#" 'l;,.aj. ﬂ::p,pﬂ-
el arery  bomk that tells all aboet Foer foturs in Elees : Hav" e
ambiticei Criedty. s psdf oF obligeliond 1f Fou il f 1% & "'ﬁﬂﬁ'.!,ﬁ“"
etudent. I el e your preblem In 8 leifep———I1 CAN & 'ﬁ-"ﬁ l‘:.:._"!'-*n':'ﬂ:
ol peied 1hie HELDF TOUE @ q‘i‘ﬂﬁ#"' i i‘?ﬁ i
1 -
helplct vi o | EWIS, President, -l.‘:;( S i
om finlsh ELECTRICAL w # i v
tonzont COYNE Sengol™"  ~odl Suforvosels
Forld = YWhida Founded 1653 _l.i"' -ﬁl’?‘ \1‘" LS #Fﬂlﬂ"-\'ﬂ- Tty _.-"
Employment Dapt, B3T3 i

g ¥
Eryle r"'ll "ia"' - I‘l-:-‘h" i-ﬂ.- > .-".."'
el Weiiee 5005, PaulinaSt. 2 hﬁ,ﬂiﬁﬁa-}ﬁaﬁfﬂ Wi
CHICAGO, ILL. - ¢® o Lo A

When writing to adverlisers pleadge mtenfion Peopular Weckarics
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Spare Time Training
that helps you

Beat the
Depression!

Dﬁ YOLT want to beat the depressiom—take ade-
wantage af fe—use Il to make LT joby maler mow
and swooess ensier in the future? You can do it

Depression weeds cut the unfit—but opens uns
gimtial nDrJl.ll'I.ILIIJI:!.' far the tralned man, Iilnllll.-.a.ﬁ. -]
horder—demands more—Ilooks more carefully for
abilliy. The trainsd man is surer of his Job mow and
he is ready for the many opportunities sure to come
wilh returning E{Il.'-'ﬂ AR,

If wou wish this advantage, simply marck on the
coupon Bhe ficld of business in which you are most
interested. We will send Iﬁ'nu full informaticn nhout
thee apgrertdnities in that feeld, Lell yoii how Gur aaiti-

lete swecess-huilding program belps you plan your
wtere, trodins yoo in your spare time, and works with
you all ikrough wour carcer. Send e coupon MNOW,

= = = = = = Findd Yourse!l Through LaSaile= = = = ==

Lia Salle Extension University
Dept.1164-R Chicaga

Mense eend e Tull lafarmation regnrding the
successbublidiag tenlaing ond searvice 1 have
marked with an X below, Also a copy of **Ten
YWears' Fromoston s O™ =all witkaug ohliga-
g e miE.

0 Buslness Manadoment: Training Far O
ficial, Managerial, Sales and Departmenial
Exprisilve peoslibons.

O Modern Salesmanship: T:Jl.llln; lesr sl
Eion nm Sabes Execubive, |.-r r
Tl-llnr\-r, Satem Promptinn |
fucturer's Agent. wnd wll
wholemle or specially solling.

0O Higher Acooumtancy i Tralnine for -
el o Addicer, Convptroller, Cernbiied Pabe
lig Acroumiant, Cosl Actoinlonl, eLo.

E
" 8
g

0O Teaffe Managiement: Treiring Far posi-
thon @8 Hollrood or Ipdasteial Traffc San-
nged, Rate Expert. Frelght Salictar, ste,

0O Law: LL. B. Degre=

0 Banking and Finaace: Tralning for
rxecuiive podtipne in Banks and Fipancigl
Instlitutians

O Medern Foremanship: Tminlng for posl-
tiome in Shop Man enl, ssch aa thob
af =mperntendent, Generul Foroman, Bore-
Eakn, Sub-Foreman, ete,

0O Induserial Monogement: Tralnime for

neks Rlanongeineal, Pirodactoa Caitrol,
Indiustrial Engs ing, wie,
O Personnel Management: Traising for

Alomazer, Indostriol Relagbons

wiger. Employment Manager, ool posi-

tiome in Emplayee Scevioe.

O Modern Business Corfespoadencs:
o e

Trulming for S5 il ina Crorrem rnn.-
alet, Sules Promotion Manager, Bail
M anagper, Seir . B

Srennfranhyr Trmining I5 tles Eew Siupering
pesellibe aleorthnnd, Stenplypy.

Rallway Station Manageacal

Railway dceounting

Expert Bookkeeping

Duziness Endlish o ERRREREEE S |

Commaercial Lo - = 5 -
Credit and c;gm-n- -E-L:'i‘l [ ‘1
LDk Fircs podd CdidE . e i
Paper Salesman's [ MY
Trainimi Ly

Public Speaking LTS L ]
C, M A, Conching - - ]
Commercial Spanish | E«F'Is‘_ 1
Office Masgfement | =
Food Stare hans= 8 o AN
Alement e, el U

Ood00 O oooooo ﬂ

L T T S 1. .

Frewsl Postliom . o seeee s sm e mee .o

TR PEET o e e e e e e e o

hen teriting pleass mention Popuwlar Jfcchanics

Pla

he Ha.waiian Guita_;r

Only 4 Mations used in plaring thin rl.l-ll11!||l'\-f nstru-
ment, Ohar aetive Howaisin nitFuicbors leach you te
masier them quickly.
thimg explaicand slearly.
Play Im Hall Hour
Afeer veo pel ihe foar
By mriioas yeo pl

Fictures show how, Every.

Easy Lessons
Even il yow don't hnow
and Bide [ram aesiler,
harmeaidaus rhonda w0 B pEinted  Feasens
wEfE e praclic Mo r Elfas plelates rake
previain un:ll s - % rany i lemre goichir.
r&;r readed FaF ms poa play.

GIVEN _yig s qml

HAWAIIAN GUITAR 'I.‘-'lrl?nlnl é{n and

WRITE AT OWCE |, e il Outfif—
Bl miay i, 1 :I'I::-I'E;'Iﬂ:; T-I-n l:ll o $X6

e gain, pln.liqlli'l.l.ﬂ i i B
£ ‘:EIII;_EE‘ Tediir Haa . Viekns 'I'llllr T'-nr Gialiar, l.ll:ullhl.

Man Ukusieie l-.ln:hr -|lrII e las
FIRST HAWAIIAN CONSER U.I.'I‘I) RY of MUSIC, Fne,
=1h Flln:: "l"'ﬂ:-:liﬂﬂh Ridg, Dept. 548 Maw Yarh. M. ¥a
el i Car warer S
R T g A R A

SECRETS of Beautiful Dancing

REVEALED jnoig i toe o

remarkable new scienti-

fir method —the Danceogragh. Make yoor dencing

smagnctiz, Fascimatiag, alluring, plemcaous, PRO-

FESSIM AL Learn what |t means to really desee.

1 Send ooly £1,9F for comglets comrme— 10 cany

s lessara. § Auy erisl, Mossy back UF not sabsGed,
-"'I:- Mark X for cosree desred,

i) ] Baitreem  [J Timge [J Tapand Clog

DAMCEOGRAPH DAMCE ART, Isc,

555 Butver 5t San Francisce, Calif,

Char famoms home-stisdr Poaltey Conrs
Cenelies Tivw B0 ot myere e, Ul feed
e, @yesd besem,  Behmla used b
samesElnl Poultry ralsera tha m”;
over. FREE Hosk fells ol aboue
Courae,  Write todny [0 vour fres
eopy, Mational Powltry Iret Lt e,
ept. 411-C; Washingtomn, 1. C.

BY OUR PROFIT-SHARING PLAN
OUR GRADUATES SUCCEED

Ot il #i@ Tiwh gradents siarisd o o veer spall iy — e die
Ipg e IBING0 & yar. Ansiber i Weeonsn, oeer Ri00 dha
krar yesr. Lwr or nighd clesm.  Csll ar wriee las FREE DR

Chigagn School of Watchmaking. Degl. 3000, 155 B, Slark 51, CEIELN

LEARN TO WELD AT HOME

(LY d plete pre wbiling mfie Ylaks hic mace '] n r

e T T G Ay e R
COLEMAM ELECTRICAL SCHOOL

1838-%¥ Main Strest Hanmnuas Tliw, Ma.

HowTo Secure A
Gwernmenﬂ'oslhn

wWhy wnrrg:hnuu.i‘rlm Ly offs, bapd e mes? T'l-'ﬂll
pow ToF & Governmant (ol In ches fut.one!  Inoresied
snlariin, strady work, travel, goml rl-l-s' I’ Uhﬂ‘?'."ﬂ"l
become & Kalway Foatal Clerk.
Cley Aail Carrlor. Rusl Carrler—or help {ml gt o
Inbn ey oiler Gowesnment job voa went
Sraretary Exnminer of O)9il Beryviee Gnl:ﬂl:l:l.l.l-ul.l.ll:l
for H years. Hnove belped thogasands,

hank IEII.ﬂ.l.hn-l.Ttthb
Hﬁw FEEE ;:;:;, T RETi— aﬂ.ﬂu e 1 oezin haed 5
}ul.l. |'.'tl: o, Beid |.~|:|||.|H|E| for yorur copy TOILEA -

—— — — —

A. M. Patterson, Clvil So7 o Bapark
FATTERSDON SEHOOL, B11 Wisnar I!H'.. Roehestar, M. ¥.
lesan send me. without obligation, your feee book “1low 1o Bscuren
Grovernment Paaliion”
o 1. aamremEmaddBLE
Addrrms ., .., ooy iec--sisssnEman T T T T T TN TR R
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““I Saved Six Orders and

Made $90 in One Day...
Thanks to This Pocket Volume!”’

'"WE only been selling about 5 vear.
When [ broke ine though I realized
that trained saleemen are fhe kighest
mald fien in the 'P."'DE]II [ expecied thie
goitig o be hard at frse, It was—a lot
harder than I'd expected, even. At the
end of =% Wonths [ was comifiencing to
get discouraged. [ oertainly hadn't made
g Hop af it—hoe 1 wosn't getting the re-
siles I should Bave had.

Maturafly, seeleeg other fellows wha
stoffed EEht with @ie go right alead, 1
realized somethisg was wrong, & THr-
ticularly disheariening thing was the fact
that at times 1'd be right on the polnt
-.'.|F l:']nmu? a Boodl-zized osder —and all of

dden, it would go “'flop.'  In fact, it

Mlllhﬂ all l-|I-E time, T s e lrl'lﬂ
that was killing chose

FIn:nIJ:r I decided that I had to do
something, [ bad been bearing a lo
ahout Mational Salesmen's Tralning S
scintion.  Hut I+ never iovestigiated
them. Then, one dav, I read one of thelr
announcements. 1 was amazed to find
ow compreheasdvely they oovered the
training of mlesimen. Furtbermore, they
annotineed fhe they were sending & mast
szl 1.'n|u|:|1r:, "The Key to Master
SalemsmanEhip,” o ambitioas men wihie
qaked far it—not onoly experienced saless
men, but men who l=d never sald, but
wa,.u:.{d. & chamce in this highly paid ficld.

Maturally, I wrote for it—it seemed to
mre =t bere whns the certaln sclickon to
the ﬂ'ml‘!li had been finking.  limagine
my  puTpripe=—aid interest—wien there
mrrived, not only one but twn. To
thia day I can'c decide which of those
books helped ie itiost. The little Look
which 1 had not been expecting was just
what | needed at the time. 1t was written
for men just like mi—men  whi had
been plupging a@long in sslesiionship—
never guccessinl, mever so hopeless that
they quit sellin®g  Amd while “The Key
to Apster Salessmanship” gave me an in-
sight imfs the Peal seciets of salesisan-

p, the other book, “Mistakes Com-

A MEW AND FINER EDITION

Thoi=asida whoe fead the orginal
cdition of " The Eey 1o Bluaster Sales-
mapship'™ are men whoe today are
apmong the le 5 of successinl sells
ing. | Telay, in additian to “Miztakos
Commonly Made in Selling,” we are
grfiding ”%‘hl:‘ Koy to Mgeler Salee-
manship” in its pew amd Goer edi-
thon, the product of veprs of sles-
manship research, FREE to salesmen,
Rl ambdcion, amd & deaire to make
the most of salesmanship,

are all el ta |Ii,el

thiza waolume, Simply

mail the coupon and

It will be sent Lo you, g
with your own capy
of "M Istaken ':\_1,_71?.,1‘ |
Commanly Made el S
in Selling, " -~ 0
e,
“ E&*:'.H
S —

GROER

wins the ang L

mealy Bade by Selline'®
couwld first pet proctical use from.

Right im the Arst few poges,
Bile exampdes quoted. They were thing:

I =aw

I hiad been doing every das 'd never
drcamed they were danal.rr.u..- ertotd, Thi
more I thought about them, the maore
Clear it became, though, why [ was EEv-
ing soch difficuley wich my closes. I
Lhotight Lo mys=1E: "By golly, that's why
Earpes decided to pit off biving, this
very aftemoon!” 1 kept on thinking of
men whose orders 1 hod . bost, through
insl that wvery mistakes., There were =3
aof them.

The next mmarnlne [ saflied suc, height
arsl varly to see i [ couldn’t sve fhase
sales, n=ng the tipes glven me,  Hefare
nend, B oBad puat £lee practical suggeatiopg
af that little beok to wortk—and suare
Chalkgh, i every case, 1 made ghe wale
'l.-.hi 1 1 had theught was gone glimoser-

._|1 srles saved—al §15 commlzsinn

qn:- tI.'|'|.1. was 500 made, by one marn-

|113 's work, plus the advice u-"..'u Little bk
that cost me motldng!

Of course, that st me bo thinking., IF
that ame piece of knowledge could make
mi §3, how mych woirld [ make oot
of having all the knowleslge which the
Matlaal "-qlq-.ﬂmrns Truining Assccia-
tion could give me? 1t |;L.-|,l.n L take lang
i fimere that ane ont, clther? T was en-
folled For the foll truinig Chat same

night; aml the nest twe weeks maw my
sales records soar. Mot o minote of time
bopt==] srudied just in gpare howrs but 1
lemrned things In those spare howrs that
Id mever bmve picked wp, jost by my
own experience,

Teday, 1 find amazing increase in the
volume of my gxlea now aver what they
were o vear age.  Then [ was selling only
ataut 405% of my guosla—this magth,
with o guota twice as lhigh s it used to
be, ['m 505 over]l And vou Enow what
gquantity prodocilan  means when tl:-e
bonus checks rall around ]

Tlay zny man who wants to see low
to end some of his bMEggest sales wenlk-
ncksed fan learp fron thi=z ook sofme iaf
the isost frequent misakes which spodl
gulen, and pet proctical supgestions Bow
toend them. Mot a penny of akligation—
“Mistakes Come
monly Made in
Selling’ iz pow
FREE toany am-
bitdsis mon. At
the smme time we

£

Will send you, aleo free, the new and Grer
editton of "The Kev to Master Saless
mEgnehip, " which sinee its puldication has

read by many men who bave got
inta the biggest pay class of silesnan-
ship. Write for hoth these valuable
valuiies now—the coupon will DEing (m
by retisrn mail,

NATIONAL SALESMEN'S
TRAINING ASSOCIATION

Depe. %105, 21 W Elm St Chicago, I,

=]

:_Nlﬂu-rul Saleamen’'s Trolning Asss- |

ik
1 Dupr, 5-105, 21 W, Elm 5t., |
Clhideagea, TH.

“'l.rlm'ul; ohli
me “Mistakes Commenly Madde in Sell-
ng," ua well o8 "The Key to Master |
Salemmneship " =md Tl decolls of your
varion: service features, irslumling yeue I
Free Emplevesent Service,

Hom §o e, plens send

|
|
|
I
I:‘\'u:rr ...................... saaines
|
|
I

Hends, Lo, ., ,

Age. ... Desapabon, . ... - saaaw

——— — e —— — S . E——

When writfeg fa advertiaers please montion Pepufar Nechowics
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| WiLL TRaiN You AT HoME

Many Make {50 to 100 a Week
in Radio -- the Field With a futare

My book, “Rich Rewards in Radio,” gives you information on the
u|:iﬂ:|rt-umtma in Radio and explains how I train you gquickly to become
e e o 1o ehtou s 8 Iadio Expert through my practical Home Study training. It is
free. Clip and mail the coupon NOW. Radio’s amazing growth has
made hundreds of fine jobs which pay 250, 260, 275, and 2100 a week.

Many of these jobs may quickly lead to salaries as f‘dgh as 3125, 3150,
and E30 o weak,

Radie —the field with a future

Ever so often o new business is storted.  Vou hawvo seen ow the men who pot Inta
the matomobile, mention plcture, nnd other industries when they wers started had the
first chanes ol tha g pobie—the .I.E.!'.I.'H,l_. R EHND, |_I.I'l|‘| B1oANE) o ﬁ'l‘ﬂ.l’ inha, DRadia
offers the snman chanee that made men rich in those businesses. [1 bas plready madde many
independant-—will make many more wealthy in the future, You will be kicking your=
wCAF i Wi poss i this onee-ines-letime oppoartunity.

Many Radio Experts
make 550 to $100 a week

[n o Fewr yenra SO0 jobhs hnve heen mnde b
Fndic's growth, “Thousands moes will be made
by ita future development. Men wath the right
tradnd the kind of Lrpiming I will glve Lt in
the M.IL.I. Course—have stepped into Rodio ot At now gnd recelve In addition
2 and F times thedr former n.D:arlﬁ. Experisneed to my blg free beok “Rich Re
pervice men as well as inners prases NOH. L wanla In Redio,™ thia Bery

training for what it has done for them, ﬂqm’ﬂ! E:Lut?ﬁtnt&hu:&c'ﬁ:grb

ing hum, nolses of &1 kinds,
make 510, 515 a week extra T 8, hroad Lumng,
“'ui!- “I"f*_ nl.l"‘lt; at once Jluﬂ'lli‘un?mnq n1 IEI'!!. ml.!.l 'd.H-l“'

S i O,

By course ia world-fomsous ss the one "thad L JE NN, P nE SIS L
m:.*:}ir.-.r iteedl,”  The day wou eneoll T send you :';ﬂ"ﬂdglihlm!“?;%"twllﬂﬁ%nﬂ:}
micturind, which you should master quiskly, Tue ilon s eontalned in 15, Get & fres
i 28 Radio jobs comimon in mast ever popy. Maoll 1he estipnn below,
nnigh. ri‘u::ul. T t':ll:u!‘ll:u‘l YiFE Congree I wll

wnw you how ko do other repair and servies
johe on the aide Tor extra money. [ will ot only
show you how to do the jobs, but how Lo gk
them. I'M mive youw the plons amd idess that
bawe mudde 3500 to 31,000 a pesr for NRLL
men's spare time. G, W. Page, 110 Raleigh
Apta,, Nashville, Toin., weitis! "1 mpde 8035
in my spare time while taking vour Course "™

Get ready For jobs like these

Eroadensting siatinns ush ongineaTe, ntara,
!1‘.II|_|.II| mewbngers sl pay up do &5, CHY o yenr.
Kadio manelscturers employ teaters, inspeetors,

pimr,

SPECIAL

Palipe Depactments are Anding Rodio o
grent nid (o thelr Many gond jobs

FREE OFFER

WOk,
By B sl In this new Beld.

time nmet BE A¥e many
L. mnim B2 to 81, A rear. Full
make i inlich as 75, 5100

Epure
M, B
lmen
0w

Talklng  Moviess—an  Invention  feadae
bl b Ruliln—-umql-:u:.'l many _well
|.|‘1'||.T||:||| radly mon for Johs payies 876 1o
E2HF b week.

tha  enning el
greal oppartianilisea—s poversd by my
G,

thevisinm of mEangy

5400 Each Meonth 5800 in Spare Chief nesr
Setatlon
“T spent Hfteen years as Time o i g g ]

traveling snlenman sl was
moking mood Eofey but
could sen the opportanities
in Hadio, Fealleve mss | sm
nnk aarry, for | have made
mikd maney than over bhe-
Tnre, have mads rn-ﬂr;
thom 24iHF each mouth &n
it really wos Your eourss
'I:hi'!. hesiight e e bl 1
't aay too much for ¥our
echanl.”  J. Ok Dakilstead,
Radls Btatlon KYA, Ban
Franslasoe, Cal,

"higney ool not pay
for what [ got ot of Fyour
eourse. I did not know
Srlngli thing abakt Radla
bafnre 1 esirodlmd, Bub 1
have made ESHF In oy
spare tlme olthough my
wirk Kpiqie g away [rom
hnrs from 6341 A, M,
VM P, AL Every wo

I ever resd nbowt your
enurse [ have fnand rue,”
Ellleen 1. Lelhy, Je., Top=
tofR, Painbdiy]vinks,

Elirr ® posd mlary s Cliinl
ngier of Hadio Siwilen W
Helare saterise Hadkc, mr ma E

bt hlr:lir Bl A0 O0 a yoens
B pow FLADOOR 3 year, Halom
saiigrimy Eedic. my wok Wi, mos
ar lam, o dnsgery—ii b w R
pleasire, AN this & e resali
?tl ke =, WM. L. irslnisg aed sivdy.
GEr poirs B By far 1bhe slmples,
cleares ]‘IE:'.IJFL [~ E:Jlg:t
i i il 1hip,
.llllﬂ uﬂmm padibin &
nurbar athbird were alsord 1n
e s ik rewall ol dhe sifons of

Fee Emporment ts T
Em SO, Tiead ks Sew oo

WO Jallesm Ty, dla.
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170 BE A RADIO EXPERT

Act Now - - - Mail Coupon Below
for Free Book of Facts and Proof

foremen, engineers, gervies men, buvers, and monagers for johs paring
LT F] ﬁfﬂ'ﬂ] a wenr,  Hpelio denlers, |||1|:|||:\ln;| {thern are over 35,HNI)
employ service men, saleamen, buyers, monoeers and poy wp o Z100
W Talking pielurm pay as !||.||.-|"'1|. as &70 to §HH a week to men
with Hn-J:lu- trainin There pre hundreds of Cil:!j:lll.ll.'l:l.lnlllﬂ lo v &
spare time or full & :rﬂu;l Radie sl pess of Four own, I'l shiow you how
to stort ED"—T own business on money made in spare time while earning.
tells you of oiher opportanities.

You can leara at home in your spare time
to b¢ a Radio Expert

Hodd wour job, There is no need for you te leave home, T will troin SPEIAI. R&ll‘l-ﬂ Eq'mpmm
you quickly nnd inexpensively during your spoare time, Yoo don't bave
jhut;h;':tlnl 1 ﬂum&xﬂ nﬂlnltl? praoduste, My u:irm- is writben Intnﬂmr ﬂ‘.ll' Bl'l.'llll Pl’ﬁ:tll:ﬂl Emm
n ing style thot meat anyane can grasp. ive ractien] &x-
HErBEnDE unl.ier my S0-50 method of training—cne-half I}In:!m qﬁ?ﬂ.ﬂl Isiiiskn Eﬂmw E‘.Ith w
and ape-balfl from prastieal eaperimants with -u:u]:l:l]:ml.nn.t wiven withiout T ——"
,oxtrn chnrpe. IR makes learning st home easy, fascinating, praotical.

My Cowrsn in nob all theory, I'Ilabiow yons howr

Learn the secrets of Short Wave, Television, b aps my sporial Hadie equipment for condwet-
i:l' Pictires, Set ﬁlﬂ"‘lﬂﬁ" m‘ i exporiments pnsd _I:u!I.-:IJng; eireuits wlhich

TIIH B illuntrato bmportant prinei ples wesd §neneh woll-
ﬂn mu more training than you meed to get & job—1'1 give you keoon eets nn Westinghotse, Gemern] Elertric,

]\uur o nid mot ehorge you extrn either, of my Advaneed Courses Fhilea, T, O, A, Vietor, Mojestlhe, aed others, Yoa
ob Thesa i rmr.n {11 Television, (2} Bet Srrvieing and Merehandising, work out with Four own hapds many of the things
¢ Fouml Pictures amd Public Address Svstems, ) Broadesasticg, ¥ Fizd In our lesson bools, This G060 method of
ymersial and Ehip Hadic Btations, (5} Airernlt Redia, tralnieg makes [sarning at homs ensy, ieresting,
Tarcinalieg, Inlepsely ]'.rn.etl.-ml-_ Vi bisarn hdw pila

Your money back if you are not satisfied wakk, why they work, how to ake them work

when they ore out of ardee.

I will give you nn ngreement in writing, legal and binding upen this ‘Tralning ke this shows ap 18

your poy envols whes
you graduats you v hail
trulnkng  and  oxperlense—
you're nat eimply bookine for

B Job Wher You cab
REE 0% e rHnnn,

Inatitute, to refund . every pERIY of your money ||.?nn BT I-Hlng my
Coarse if you nre not satisfied with my Lissone ami IB!-I'LI.I:'I:II.I'I1 Hervioe.
The resoprees of the National Radio Instidute, Piooeer and Werld's
Largest Home-Biudy Hadie Behool, stond behind this apresment.

Find out what Radio offers yon
Gat my book AT ONCE

One eapy of my valeahbe Gd-page book, “Rich Hewards in Radio,”
i# free to any resident of the U, B pnd Conpds over 15 vears odd, It baa
stirtexl hundeods of mot and young men o the rod to better jobs and
o bright future. It has shown hundreds of men whoe wers in blind sl
joba, bow to pet inko ensier, more fescinating, bettor payvieg work, It
tells vou where the pood Hodio jobs pre, whot they pay, how you can
quickly and easbly it yourself to be n Radio Expert. The Coupon will
hr.mz vou 0 eopy frees ‘ill:rl.-ll |I:- ut ones,  Your request does mest ablignte

vou in any way, AQCT X
J. E. BMITH, President
Dept. 2-MP, National Rll.l.h Institute, Wnshington, . R e C—— o Eeila

thoroughily understaind el LEling  égldpment—

FORMER Pay ¥oa enn we % fi. 1. equipment ln your upmt.,,i:r :
W Clp and mail Hﬂ‘w
FREE INFORMAT

I. E. SMITH, Prealdent.

Matlonal Hadlo Insdtuie, Dept, 2-MF

Woashington, [ C,

T &IF. Renieh : Plisnad el e Yoilr naniga] “Trahls

shooting 1n l.'”_- &0, E.1I'llJ|.l.1 bEry sets and your book

tuankties for b IEII ur metknd of iralming

“Rich Mewn 1- I Il Vet psdata ou g the appar-

I-l.lndl:lu for =pare time and !‘u]l Lims JobE in B mped
ur famons G-M method Gf tralnleg men Bo me
Is Exwpperts Lhraiigh h-unu stiudy, [ umderstand that

ll.‘al.u]llu-z:'u vt Ninel ey po o BlERE k.

Experienced Radio Man
Fraizes M. R. L. Course

“"Rafare takin ur eourse, [ bl
"umurud l.'ls hI-::I nrrnm::imn 'b:.r.-j
olng IJI:.EI t of mrvicing, bu

Llnlb::lll wos [ oheed of beller
Trakilng. .I"I‘lhlll the fieet Iessom on I

hﬂ 1 R0 mnderstsnd lots that Tl
e gy i TR e it gt o st A A
Tﬂ-ﬂl:hl hﬁ whast pould mot have
1 otherwise and I woahl nol
take many tlmes the pries Il;.h.pa.l_m-ll ASEE. . s e ssssas s TR T R T

ma, for the knowieder | have galined.
In n pericd of wins nenEths, Tision
.nu.du &t lonsl &T,500,"
Gy o -'E-EJ-.':I:}"'-.EI{
2% Bo. Bandusky Si., Ielswarg, O,

Oty . ooeaa e S A AN T e L HE [ T et R
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Jich School
Course in

Two Years!
You Want to Earn Big Money!

And yvou will net be satisfied unless earn steady pro-
motion. Hul are you prepared for job ahead JE;
Do yom measure up to the standard that insures sue
For a more responsible pesition a fairly good education ia
necesEATY. 10 Writs a sensible business letter, bo prepare
estimates, to figure cost and to compute interest, you
must have 8 certain amount of preparation. Al this oo
must be able to do before you will earn promation,

Many business houses hire no men whose general know.
ledgge is not equal to a high school copree, Why? Becauss
big business refuses to burden lt==1f with men whe ace
barred (rom promation by thelack of elementary education,

Can You Qualify for a Better Position

Wi hove a plan whereby vou can. Weean give vou neom-
plete but simplified high schoel course in (wo years, giving
ou &l tle essentials ﬁ'ﬂ[fn:mlhe!’mmd:utim of practical
uginess, It will prepare you to held your own where
campetifion 18 keen and exacting. Do not doabt your abili-
:Eéh:;:q;n:f:.ur: :.--:rir E-um_?ltnh it and you will ﬂmndh?_-n
frements that will bring you success an
YOUCAN DOIT. & ju

Let us show vou how o get on the road to success,
It will mot cost vou a single working hour, Writs today,
It costs you nothing but a stamp.

American School

Diept, He8i7 Drexel Ave. and 58tk St Chicago

money. :

Admerican School

Dept. H-3MT Drexel Ave. and 58th 5t., Chicago
Gend me full information on the subject checked and bow
you will help me win succesa.

+a--Architect = wo. Business Law

=« Building Cantractar ssen LAWTET

asss AUlOmEile Engineer e os Machine Shop Practica
axecfutomobile Kepairman ... Mechanical Enginesr

wsnaoi¥il Enginesr T

<o Structural Englnses B
we oo Buaslness Manager

. ert. Public Accsuntant
FE .!:!.EEEun'.ant and Auditor

uperintendent
era: EMplovment Manager
E&um%n Inéser

wen s FETEmMmanship

e cocamitary Enginese

s SuEVETOr (& Mappin
seoo Lelephone Engineer -

| |
::::E:ﬁ.“’szﬁﬁ“ R
wens ¥ EFEDEES i

s s+« Undecided

i fcal Engineer

ae v Electric Light & Power
= Lieneral Edocation

ascs Yocational Guidance

Marme,

T R R R RS R R

AdIREE i Er s e o n en

Wheit wriliiry please mentlon Popiilar Weohanics

POPULAR MECHANICS ADVERTISING SECTION

ebe., for Dentists. FEasy pras
tienl way to learn mechnnicnl
dentistry at heme in spars thne,
Full egquipment of rools and
materinls included with cowrse
FREE. Lowtistion, L

terma,  Writs for FREE BOOK
sboot this money-making pro-

fmmion nnd  our  eRev-lo-
hamestudy eourae nndapesial e,
Metarrle Scheol of Mechamical Dontlstry
0 5. Wabsah Avsnes i, £ 500 R

= oo I s #Tirn
Gpilvin Puh. o, BT Reme 5., Dael, 30, N. ¥, Gly

EY IMMEDIATELY =
BENT TD START

Learn to Dance Z

Youa can lesen all the modern dances the—Intost
'i‘n.n::r.hl_'ltilﬂl. the new Foz Trota. dreasmy Woltzes,
BrAry Collesiate S, and lar Sosl Bl 3
Bt bome. easlly and I'Illllgﬁw.l:nguﬂ uIJH't“r:lHI:II:Id
makes dnaing & o mphe g8 A-B-CL 30 THLEEE oF

-ﬂE reeired jlout be o walflamer, et o duser,
}:ﬂ L] Tu Equ-ll 1 I-*1.-in1rll. Frrml :;.-l:l::.u-l;l:r - !
fy'zin e F1LI%, plus pestags upéa arvival,  Moaes e | ) |

Franklin Pub, Co., 800 MNo. Clark 5., Dept. 3440, Chicage

Obligation to Buy

W= = for
p sk 2 2t by e L g 7Y 1

tm-nlnﬁlﬁdrﬁgﬂ I=EI < WaIrLEn
[y b ey e o gy

Prof. E. Fenchtinger 338,07 fichipan Avena”

ENGINEERING
and ARCHITECTUR

Y
TRACTOAL TECINICAL Soustel b el
T . ra BElU HIRs® Fang - IIME': ['Ernl-l'-.

A shrinr ppirss ln Desrd
t; rigerasian, Dralisng, *u:ldl.q Ko

rl::ﬂ'Il TUTTION, dsmresinre  KI.
inretwely o el borniosies.  Foes Tile-lonss smployiessi der
Tl cane, ri-lies werk during sisssdsies, Xoed wear, Wriks
salalog.  FIMLAY EMGINEERING COLLEGE
100 & faidlane Avesun LHANSASR CIFY., Ml

ms m II
lﬂ-"-\.l:ll'll'" m

wusenifaln climinaled -

ARE YOU EVER ASHAMED
YOUR ENGLISH?

Do ¥l gay “‘who'™ whesm you sheuld say "wham'™ Y Do you say
Ubetwesn Yo gl T |sabesd of “‘Eglwesn Fou and me'"1

Toa o nid peed to maks thess mistakes un%' longer. In the
privecy of your room, Vol eikf learn ol Ergllsh

Tha Inlernallomal School Enzlish wiil {each you by a slmple
B ethod whieh shows yon which word 8 usa gnd how to ose 1t

Muadl Coupen for Free Booklef

OF

EMGLISH

SCHOODL OF

INTERNATIDHNAL

Divisism ef tha Enfirsafisnal Carraspendencs Scheals
Box 56828-6, Saranton, Pa.
TWithout ept o etllgation, pleass mnd ma [ull detadls of
i hoosa-pfudy ooures ip—
O Adwertising

Groad Enalish Gl Serulen
[ Azeeamting ] High Ssheal Subjacts
NAMB.., - [TITTTSTYTSTrPN Vs s st e rrrrrrrerre b b s -
F o o A S ol P o e
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ust as EASY as it looks

to become a popular musician

this delightful, simple as A-B-C way

mugienl good  times,  Stop

thinking that learning music
is nothing but one grinding session
of monotonous exercises and harsh-
sounding scales after another . . |
daye, months and vears of difficult
technique and dry-gs-duzt theory
under the thumb of a private
tencher,

Don't let others talk vou into
believing any such thing, It's
ridiculous—ahsolutely ! And we've
already Fmvcd it to the completo
satisfaction of ower GO0, 1=
thusiastioc students who have
learned to play their favorite in-
strument right at home—without
a teacher,

You'reNeverin Hot Water

Take a loak at the above disgram.
pany, doesn't 187 Well, iK% VeI

bit as slmplo oe 1t looks,  Firat s pole—
then s letter.  Plenty of clear instructions
wau bow sach bar is played—lots of

STﬁP cheating vourself out of

bollsds, stirding marches, sparkling san-
nlas, remtful etudes follow in =hord order,
Mg standing atill reae s rapid, In
this way. you besome & capable performers
maanths souner than you coubd ever sxpect
to the odd-fashlo wny. Yot nomaties
what instrument you ssloot, the cost of
learning i the sume—just sn averpgs
comt of only o few cents & day,

Not only that, wou receive all tho
musivc ¥ou nesd ol ne exfea cord, With
every lesson comes p specially seloctoed
amdl graded plece, which is yours to keep,
enjoy and play to your Beart's content,

Play the “Blues” Away

How man you bo content o sit nrousd
nt party after party and liston to othern
dis all the playing—hear them receive all
the compliments—ssn  them  showerad
with admirntion, atdention, invitativne—
when your lifelong ambition to becomen
Eu-l:rul_lr iomsivian is Bow so essy to resliza,

ek in the muosical “'swim' yowesedl,
Watch the singing, happy crowds muthor
around vou as you play the latest
synoopntipn.  Ezperience the personal
antisfastlon that comes from being able
tir pl‘.!}' “when," “whers” and “what'
¥ou like for your own nmuosement and

dingram pictures show you how, then the enterisinment of others,
¥ it yourself and kear b Every- Dion't be afraid to begin your lessonsat
b tﬁ:{ﬂu lenrolng o apnon, (Pver GO0 Rk
hr:-'-l to mnke people Learned o play
ig.l. cae patience.  No | PICK YOUR INSTRUMENT thia msilere way — and
eadaches, In dact, the | Piang Violin found it as easy na A-T
1. &, Bchool of Migsie hn= ﬁ;"‘.: Clarinak . Farget that old-faak-
“'i“'d'" tho reading and | uhkufele r“:'phm lated jden thot you noed
v JIJFLin m“ﬂ'ihm'lﬂ“' Trembana arp rgmgt"tal_ent.".lml.rud
au.tt't e at yon Pleoabe Mandaljm the list of irstroment= in
t have ta know one | guitar ‘Celle the panel, deride which
note from another to Hawniian Steel Guiter ame yon wink t“.f“'
begin. Biaht Singing be 1. 8. Bchond will

Play Real Tunes

Piana Azcordion
ltalian and German

do the rost.  And Lear in
mined; oo mntter which in-

From the Start

Your first thrill comea
with your very first Jesson.
[ ¥o are given o picce
:':lt'h. Y rn:.l. :.;:ll.l 1o plny
¥ acfual nedes, Deeapy
witllzes, hmrt-l;]m_:.h'h.in:

Arcerdian

Woles and Speeeh Culture

HWarmony and Compasition
Drums and Traps

Automalis Finger Cenbrpl
Banjls [(Pieciram,
5-Biring or Tanar)

Jumiors® Piane Caurse

gtramant vou choose, the
oost i nn-d:h caes will
averape  the same—juest
a few cents n -in;'._;lh‘n
matter whether yom are
& mere beginner or al-
rendy n ﬁud performuer,
you will interemted in

learning  sboul  this
method.

Send for Our Free Book
and Demonstration

Lesson

Chur wonderful illisstroted Free Dack
ned oir Tron Demansteation Lesson ex-
H_aum all about thia remarkable method.

hey prove just how aoyone can learn
Tios play hin favorite instFoamont iy made in
almsst no time and for j o frnetion of
what nld, slow methods ecst, The book-
let will also tell you nll shout the pmpes
ing mow Adutomatic Fingsr Control

Head the Qlist of instroments o the
beft, decide which you want to play, and
the T7. B. Bchanl of Musie '|.|.'|ﬂ ug'ﬂ tha
rmk. Aok NOW., Clip and mnil this
conpon bedny, and tho fescdnating Frea
Back and Fres Demonstration Lesson
will be gent. to yons ot ones, Mo olligation.
Irstroments supplicd when needed, cash
or erodit, 1. B School of Music, 711
Brunawick Bldg., New York City.

P —— — — — — — — N —

UL 5, SCHOOL OF MUSIC
Tl Drunswick Bldg.. New York Glty.

Fleass sl me your free book, “How
Wl Can Mnster Rlusio In Your Own
Homd,'" with Inspiring message by Dir.
Frask Crane. Free Demomstraiion Lesson
and particulars of Four eaey payment plan.
1 am imterested n the following oolren:

nowly  perfected

Hiivi

R LR T o (1 | PR
BINN. ez =55 E6dsasa rerrEssTT RN rmEATL oy
AP e aausnsissaaa s s E e s
CHY. . cavvani s amnsar o s B0 cu v viaaan

When wrifing fa adeerdisors pleese menfion Populor Mecharics



" NOW FIX ANY MAKE OF

i

-

p T—
nmus ALL SHIFFED

FREE

on appraval: whether you want
v qualily ne garage owoer, suata
repair eapert o menrely wish to
knew how to keep yvour own onr
BN, effelimt, ook ot thesi
boaks—they are sent to you for

free pxamingtion, This hram
i : new cadition hns been prepored
¥ : by = large group of Amerira’s
Illlﬂ,:l'l'\ll'l.ll,p-'l. awbiEmEli Ve OEieeTa.
h-ml:.' whu:u i:.lrl. rizd] will understand thean, for this great puto-

||u |:||1¢:|.|1|:||:-c-|j|r| im p wecltalla gold inine of valisalhs faete
ke ndvontage nf this ofer Dow: semd Im the foupan fof FitEE
E:liﬁl'-nhl-ﬂlli.ll'l.. You den's ¥ 18 o peony, »og don't ohligace
yourspll Lo pay asyilhing unless
wail dleclde w0 kéep tho Doolks, Just
toll e you want o aes thems and
the full e of & grost valumes, Just
aff the press, will be sent to Foul
Fasd thom, ook them over snd
pEOvE Lo Your own astlsfnetlon that
b [2pt alane, whish you will find
I8 eBim, MAY SOVE VoL &N eXpEnsive
repralr, or belp you to o betker job,

Very Latest Edition

Tmaging heaka which mre g0 new that every page 8 right up te
dats—wirng diagrams, sanstruetlon detslls, secvies problems—ane
&l right up to the minute. Nowhers glse cin you gei B compbets

gp-to-dnte information.  Ooeer nomillien dollsrs af Msolfos

have arabled ns Lo :Ilu Vil tht |n-:-ab suthoritative books on the

auhiers ever pukbliehm wll-_r wail In patomiodlle fn neye

way WAl WalAoing Lhose homks puks Ilﬂwl Iue'r the warlif’e lnrgest pub-

!I:h-un n! Toehinles]l Cyelopedias [est, 1807 with agoncies all over
8 worl

Can You Fix It?

Can yois taka out “'play™ In Ei-
ferential® Can yoa kill the “shims=
my” in stecring? Cnm Yol resek
TINCT ™G Cam you gl viar Angar
on engioe rowhls withoait gisss-
ing or tinkering? Can you poll
the starter off and G 47 “an
voir adiust and repale tramsmie-
dor, anglag, Mmer axhs, Bemsingat

These Books Tell How

ol 121l yoo how to do any and
every nuto kb right, tha brat tlme.,

6 Big Volumes

over 2000 Mhmtrations, wirng « e,

g Ligne -rdluun with godd=s mmpﬁl exibds
ned n: % FREE for 10 daya’ e, [T not wainted rolien oxpns
Ir kept, send arly 200 after 10 doys, then 55000 8 month
ur.nll =|i.lurlﬁ.'l Ill-l]'l'ﬂ."l!ﬂl-'ll price, SR80, 1s pald,

A Year's Consulting Membership FREE!

I."rlt'll.eﬂ of oon=aling engloeera of milloe-dullar Ameresn Tech-
nlesl BSoclety on any sulamative pmulﬂu.l.u. for obe year withoub
elargn, If o mall couapon o Ly,

Aviation Motors
Fres Wheelin
Synohre-RMes

Dutbhoard Motors
Motorcycles
tors

Tras
All F||.1'II:|.r Covered

Mearly 3,000 papgrs,
ﬁul neEL SERFLE, §e,

American Techalcal Soclety, Dept, A-31F
Direxel Ave. ot an
ﬂ;l:l1 ]II'J:l:I.lI:IIi

gi

s b.ll- ik IMI Irl..I‘:M! ey l—.'“‘I.II."'-"I.II.d:lu:“'l dl'l“‘E “L:ilﬁ.h*
b-ih r;'l::IIrlhI! iﬂll - 0 will pay Lhe Tow oante s

rhlr.nl:-u ket books mndd retorm Cleon Wb your sapeenss
d-lg_fh-lﬂlll T ks thén, bn which rase | will -rd:uultﬂ thrn snd
l-uu‘i-"" "'""1-'1'-':." ‘i ’.'.'ﬂ... ok o f b U T L

nhl.lB.-rq bisnd pew (I

o T T T

T

L | e e BLALE . vy vvn v rrrmnnn

Emplover's Name. .

Emplnyes s .|'|.|l|ln.'l:| - .

“The ceupen musi b= Al o n |'JII Il g +hr£.ﬁ-|-1. mluui.
levier sxplaleing yoar =ork

r
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oN GOOD FYEAR

GOODRICH-U.5- FIRESTONE
| FISK AND OTHER TIRES

LOWEST Prices on Earthl

el =] tlrw pnaere mll ower
Ahe T A il Teuch fer b AT . HLATLL

'CJ-\.IL'.' 10K, urs 1':r-\.--r r-J.-I crmdithion
BT i Fas ol

WITH EACH ORL.OER
FOR 2 TIRES
mow-Tnl TIRE PRESSERE
THRROUEH % 18 WL OF TIRE

d k
L™ AL Hr-:l-r"l' YL, e
s LCTai oes Ebim ges i1 s Sirg Falns
3 |.'"—||-ﬂl

“this hir_raspuosisl
A ITEL 'I'PI.' =EE
W gRage Wil
|.-|I| |-|r- |'F :I |m.|ilh [

ssw—an dirt, CHIE
il TRTRI A matkas i pseei
jires &t LOWEET FEREIES in el T,
Gusrartsed o givel2 masiie cerviee

Il-ull"l Dalay = Grder Tﬂd
CORD Tires RALLDN Tie
Tire  Tirsé Tul:llH illlll Tires Tl-'bl-"
CITE T 1 .70 |t 40 F2.O0E I.l"~-

T e & NN ET =..l'|
;_1. & AR 8.0
.98 | 2.#3 I
2,78 N .28 L
TS .0 .50 1.
.28 I .80 |
295 1.3 .50 |
O dh EES 0.
FINC 25 208 1.2
1.2% 1 25 298 1.
ATE 1. 0 293 1
1.08 1.5 5 298 1
ferr Sliwn  (11x8.90 -g-gg 1
157 i, 0 o
DEALERS ;.. 5581
WANTE Dl 3306 1

Samd anks §i.00 dlp—nllt wrilth emr
crdasred. Wa shiz balaaee . O, 0.1
B psraent AF pamh do Pl ;e pa i el o

TUBLS BHAND NEW — {l-'l.ll-H-H'l'l ED
[allisg 1o ghvra 2 moolks” serrlee Feplaeed st balf rosce.

YORK TIRE & RUBBER CO., Dept, 1703-A
AASE-59 Caltape Growe S Chilgaga, 1.

Earn While Learning at Home!
Television, Sound Pictures, :
Phato-Cell Wark A

Mndie maeds fruired mrﬂmnnr-d_
I‘;‘:!:J'lllﬂ-l'!lplqu'l‘,i :r"_ FE1-3 100
..p.‘r':' 1:‘-‘ :Pi-lE |_'"IIl:|' P |
Bt i i FRER.
%ﬂlu Raliy far Per capy]
RADID AND TELEVISION INSTITUTE, Inc.
2138 Lawrence Avi, Dept. 18, CHICAGO, ILL.

Berriies i Fligged Frinl Jperalor b boms
Iﬁuﬂ it ammall poel. Wil o ql-u'

1L,
1 detalls, [Li 1
.*h-:“' o St el i

1::&“- EGIENCE

Fh'Lllu. 1L

SONG WRHERS

Dan ¥ Fail da pead **. .ﬁ'-uq‘n!umnh-
of Talking Pictures, Radio and ﬂmrd'!
an explanalory, (nafraciioe

FREE on reguest. New writers il
QA - POETTLE fnrfr\'- ':ﬂmul:nni' mﬁrl =
gise, compose and @rrange music, amnd se-
rurr:up.rri;hll. Fuaranteeing opprocal.

F. M, Miwtamed lﬂh.iﬁ_[il‘l Erpadwiry, Mew 'I'ﬂ:_

|l o R PO ol | Deepi. 13-58

mATm =g RoHE dRE

awhy of afrankers.

-n'.ll soss Y Skop hlln._'" o

ElosE} mrel tha tarribis FoRE woDetierE
-rbnrf m=d corfdent | ¥Feor dealbs sssily cvreftome
oan arjey Hie ko the follsst, Send 5 ctic lor mf booli, ™' B8
m e sentaicang fnll nq:.-. faFa,
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CHARLES ATLAS
As Ho 1z Today

Halder of the title of
“*The World's Most Per-
[ectly Dieveloped Mam, ™
awabiled In bstermaion-
al contest; with ALL
strong men willing. to
cortifeete with him, His
ol medbern micthoad of
Dymamic = Tenrion de-
welopaad L i 1 @7
pound wr

plsysical &
and strepgth Bhown o
thiz oew pFhota,

% EIN7DAyg

that | can make

YOU

a NEW MAN!

By CHARLES ATLAS

Hlder of the title:
“The World's Most Perfecely Developed Man™

LL I want is one twoeek to prove that I can
give you & powerful body _f}f might and
muscle like mine—with my guick Dynanie-
Tesnston method,
HERE'S ALL YOUF T:
usl ot down voiif ame and address on the mL]pw
bielow, madl it to me—and I'll serd F‘l’lﬂ, ahsalutely fres,
o copy ol @y new ook, " Evertosling Health and Sireagih, ™
It reveals the secrets that turnsd me from a 97 pausd,
flat=chested weakling infto a husky fellow whoe won the
tithe ol Tl World's Meat Perfectly Developed Man™
acainst gll comers! And it shows how [ can boild you
imea an “Atlas Champden™ the same easy way.

It tells the fascinating story of how 've taken under-
developed, fabby, noedsuscle men of all apes apd gven
Chem big powerful mgecies, increascd meaEnneneniy all
over, amazing strength, endurnmees, vitality gl peg—
wll i & few minwtes af spafe time daily at Tsome,

Thenezamds of fellows &1 over the world kave gsesd my
miethods—and now ywou cam foo. Like them. vou can put
on firm lavers of miiscle whese vou need (L moest, tone wp
vour whale svatem, banish constipation, digeatingm.,
bad breath, pmples and other ailments that rob you of
the pood things and good times of Ffe, and et ghe
“drive' that’ll take you to the top of the ladder.

It's Easy My Way

I baven't any use for apparatus; I don't dose yeu of
dactar yoa.  Dysamdc-Tensdon i85 all [ peed. It's the
wofnral, tested method for developing feal men iceile
and enst.  1i dieiribuics added pounds of powerial
imascles over your body, gets rd of ailments and surplas
Iar, ardd gaves youl the vitality, strengeh and e bhal win
v the admiration af every woman and the respect

any M.
Accept My FREE BOOK

Why be only 50 of the man you can be?  Send WOW
fat m Sree copy of my new lnepe illusiested book Loacded
with pickures of nivself and otbers who bave used @y
secrel methadn  Bepal welige 1 did fof them.  Aead Gind it
what 1 an do rar FOLT. Den't pot of becoming the
lngky, hag-miEcled NEW MAN yvou con bel  Mail the
coupan TODAY.

Agldrre= me perenmally, CHARLES ATLAS, Dapt.
E-EE, 113 East 23rd Street, New York City.
.--_-------------1

CHARLES ATLAS, Dept, &-22,

I 133 East 23rd Sereer, MNew York Gley.
I wail the prool that wais syatiin of Dyt fic- T8 med ookt
will give s, tog, & healithy, husky body omd hig mascle

development. Seml e your Ires book, ""Erenlasiiog
0 Foairh cad Bivermgtie [ |

(P heise print 0fF welle plakaly )

= | N e RC S e R S S . SR
0 I O A Lk
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FIND OUT FREE

If You Can Become a
Successful

DRAFTSMAN

\ Get Free Test-Lesson
—investigate how

to get ready for a
position paying

540 to $75 a week

Men say—the most theilling and interesting wock in the world
—is building machinery and railroads, highways and sky-
scrapess, 3ulns and 1001 other manu WL E—{H0E
PAPER, i the drafting roome, How would you like to be a
Dr-l-Fl:l-ml-rl foor wn Architect, Conagtor, factory, railroad o
under Civil Seevicef Mail cou Dﬂ?ﬁu tor frie best- lesson—yai'll
be surprised ar how easy ting is o learn right in your
home, in spare time.

You have the ability to become a
well-paid Draftsman, if you can
meet these simple requirements:

mm:’.ﬂ nrﬁum facto ho can do i
1 HAHD ﬁﬁ ed work w:-rriiwhls hmnh.a::‘ﬁ'_
ag h'ﬂj-l;tlnl.'m dln:vm:mn:-, r.'rr:ld:umn]: ViSO an llillbﬁ, E‘r;
EVEN IO OWL & LERIE
hand o h:m:ut & Dnﬁfm:n mﬂ; ; q-fzm“ﬁult J:.m-
ing, with tools, and regeires oo artisic waleat.

If you can add, subiract. multiply and divide,
2. IHAIH we can reach you the pest of the mathematics
¥oua will meed in Dreake . Yom ooly need grammar school
LEE, you muast be un 35 years of age.

A GOOD JOB WAITING
when you are ready for it

"l‘lw aation-wide ¢ffort to improve business is copcenerated
Erﬂt CONSIrUCTion projects, requiring thousands of men
'I'II ﬂhf!eds I!L"lmu‘l.u: ¥ou are work Lo shart hours o
WREm it will pa Fom o use the time ger ready for
GRE g II11. s opportunites.  Tultion costs ll:| maxathl
ments greatly reduced. Men wirth office, factory or ull.nli—
1§ Consmciiog expecisnce, men who know how things are
done, make exceprionally successful Drafrsmen. Mail cou
foar il!:n.' book about the oppormonities in Doafting and Frur
test lesson.

pesne Amarican Schooleeeees

Droxel Ave. and 58th 5t., Dept. D-BAT, Chicage, Hi.
Withour the slightesr obligation _pd"g.u i.pnd ﬁ-::: TeL=

]

Ll

|

i

leszon to prove 1 can learn Drafring ot home in spare 3
time, also free Deafting book. !
1

D R e s LT T —
-

-

-1 ) | o o e v g g -
]

o | Lo R o PR T Sy R LN State ; E
LT L L L] LY H

Choose as Your Profession

ELECTRICAL
ENGINEERING

Electricity offera brillinnt futura

—awkt j:'nf!u.‘.l pgu-]ns: Positions=—
apportunitics for material ad- 1
vaocoment., Ambitious v OUTE e B, ?' DEGREE
wisely invest their time now, IN 3YEARS

combining notural slill with def-

inite practicel training., You ¢an join them—
build for your futire success at this 28 yoar old
aeeredited school. Froved “Unit Svatem'™ enables
iuu to beeome Com. Eleo, Engr, or Com. Itu.l:llu
ngr. In 1 year, High Schoeol credits made u
Bpecinl 3 or & monihs' coursce—Master Eleciri-
cinn, Refrigerntion, Radio, Television, Earn part
expenzes; Student Loan Fund., Write for Fres
Builletin. Mention age, education, course inter-

SR 0 v— AT LW A UK E
e 5r.'Han of EHEIIIEEIIIHG
of Electrotechnics

—=NOVEM-
n:l-hl AR oy O, Weraath

TR 7T Dapi. THI2, B33 EJ Walls Barpel, MILWALIKDE, WESCONEIN

100% Improvement Guaranteed
We build, strengthen the vocsl organs—nog
widn i inging l=asar |.l|—h|| = ||,.'\.r||||'|||_|:| aily soond mnd
scientiilopily regre T | "h.ulu1q
||'|III- Ii"ll'ﬂl'-llll:l\.-l i i £ ur:.
Wrietfnr

b |emrs 1-'-II'5' ¥ a0
ki lnre seol o E=yens gndaEr 17

mw

LEARN CARTOONING

at Home—In Yeur Spare Time
The famons PFeture Chart Mothod of 5
tesching original drawlng hos ned the
il of swoceas [or hundreds of beglnmem,
Wihethier you think you have talent or not,
sl for sumple chif? Lk Let yoor abiliy,
and eoymples of thework of sftdents farp-
iag drom $30 to $300 per week.  Plaase slads

"“"THE LANDON SCHOOL
1438 Mational ﬂlﬁl. Cleveland, O,

FRArS |w.1-|u i hiF e -ul
PERTECT VOICK INSTITUTE, Siedis 13-58
308 Mo. Michigan Ava., Chicago

Fin ‘IHIH Ilmi

Make money takimg s, Prapars gulckiy
g hHl:lnu.lllrn ﬁﬂ o u"‘ Hﬂ

Ill'l'l ] FECETianCe necris
rlss Bkn . Send af anca '|ﬁrh'-i||!h'.l
PII'I'.'I GRAPHY, andiull

pa
DDI.IIII'MI'I“A.PHI’
u-nr_ 1580, JlrI:IILI:I:lu- Chitapos U S &:

o1, DIANG i

mn-:lun
.]nl tauzkt by mail, Note ar ear. Eu;.' eapid

Finno

|lessons for aduali b:r.lurl:ru Also Bali-instrue-
tion syetam rrn' advanceld planiats, Learn 358
%:'.:lﬂ 878 Jazz NBreaks, hundreds of

dl%ﬂ; Htlf. 1U|3.'i|1||'nl. Bork, i'"-cbunl:p
and et ecta: Bymphonle amd Wicked
Harmoay in Ltl:ul:- Hodic ond Mecomd Btyle.
Writa for Free Booklet.

WATEEMAN FRLAD SCHIOL, DEZE W, kdema 31, m.ﬂlﬂ.

S‘[_AMMERER

Wriie foe Free LSG of ethieal schools that
supceszially correct all I dledia i,
TAMMERERS' GUILD

IE Mawbery S, Sults 400, Baston, M.

my  Fres ||.al| Hiw =
15 sencning mpesimmi 1.||
-.-..-.--.Irlu

I g 4 o | W, TAMBLYH,
§ ua lllpl ulq: n-nu Cip, & B A

P..
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[ I5 fﬂ 550 Mefers ]

ALL-WAVE RADIO0ny,

WORLD WIDE RECEFTION may he yoiLrs whirn ¥l 0WH this senagn-
vional pmew Midwest 16-tube ALT-WAVE sof with & tunin g range ol 1o to
G&H) meders, Hear standard |. =,

bon to nntours, poiee cite s ALL THE NEW
lieten 4 arbiteiars, posllee -\'.\-.I.I.:.-\‘ akF- L
pane  convereations, atul, when

confitions are fwvoralle, shee- 1933 FEATURES

wave hrondensts from  Englaod,

Germainy, Fradide, Iz aly, St Imprones Super=fiel. Clrowlf, . .
Amprien, Australls, and oiher statlons ST -LERIE ':'"“"'1'-' ZIIEARET o o - s
nll wvor the ward, Yo gl Cha  CHOEE ':I Amp '-I"l. .'“I.I" N,
WHOLE WORLD OF 1EADID when are Hana Sefeclir . .
wou got this new 1-tube Midwesi "1"':'”-- ity A an “"'I LR Speaie
anl vl Buy bt oal ab smezingly jow & 5'"'. e L
rice 1||."H":- fromn the bie Bihfwest Dasl Power, e srpetile Bendfasers
7 (M BAEY [ETMenta 1 Fol wisk, i:;r‘dr_j;"':ﬁ;'f_‘!- e 3
e g U e e Complete il ﬂwm i Read this Letter!

Taom'e be axtlaficd with :i:-un than o 1§ Teaned Ciremis B CRICTEE o s - a “During the pust week I bogged o following: FYA
Li-tube Midwest ALE-WAVE set, {0 #0000 Meer Tuming fauge . . -+ Poptolse, Franoe: GHE tug land: BV tioan
A reeelver povering only the repulse  §AEge ”W“"ﬂ' H""I'E; W' MR EH-IL] B }:I.'I-A. Mexico City: FIE Svdmey, Aus-
brambEal wave ls onty half = pee, FrocHonad A '5”'“'” . NGW FowmanvEln, 'L'-“u.nnr:lr 19180k I'I-u-mu
Improvemsents  n =hori-wave pro- Fuli-Floariag Foriekis ﬁl:l.ldi".'l.ﬂ.'.l' [N L:-h GEEW Chalmslard . Englusd; DGA = B TMAL T e ] Wl

ma and recelvers have esde or-  JAdealune aidnfw Toms fl'-l".l-"l'l:ldﬂﬂh'ﬂ- padn. o pickosd P EALY REmiesr er mbrpeart sk ticen Mrem alk

i Snde S b e Akl g™ Ei e i e o
thing that's good M mdis, both b Diples Do Hhios Deteitin o e eslval vy

DessHom . - o« h! mal v beinifed.  laws resived evsiy Dvsialeset
and sdiracon, Tur pven 5 it stk
o1 Mg Lo :n.d 1l-]uu||.l"1|?‘|l.|: :r-i-;-;u ;:F'
=1L h.m'l.-.q-.l

home snd New Type Tubas .. Lo
I'r'q:unI abroasl  Feode Cperaiing Cosl . . . .
—gnid nll In el e 4 vob
i th gue ne and volume oo
;:;TEL:.%I];‘I*{*IE&"-E |:|.1_|!-|. nesw  paloe-file blElhbns adul
Doe't buy ony i u.nr.ﬂ Fall nﬁ“ the blg mew
Midwest catslog. Just sign ped thﬂ' COIHHI ar
ﬂrﬂu e e and sdldress onopopostal
— T

Deal Direct with Factory!

SAVEUPTO 50%

Blldwest sweeps asids ha  ewatly  old-
farhilanml way of eeling throsgh dECFIDULIES

ami deaiers,  You buy dircet from the Mid-
west [ with fusi obe amall FHIH mdded.
Yo savg all of the middlsmes’s LK, i

st fadl The Gt Lha
MIIEFNIEEI“‘ " Leaurn l“‘:‘.I.II'!II.I'."I:II:-I about ?-CIII:I-
st @, 12 akul | IIM.ALIFHA'H-EEHHJJ

Fiaibi wrtt "
COMPLETE LiNE OF  [5TE RE S TR et o -m-ﬁ“a'nr"wﬂ § i wnl e
Thu Dig ew Mid pounbon o bul-lmﬂ'm":frmmﬂ-:? ek, " Tien 8 %
Wikt et aheows gor-  Biggr, better, more. powerful, bettes toned radlo— % "‘:n'-"""ﬂ
geoma line of artlstle a8 posithve sving of 205 £a A | = LT %

ponsnbes o the nEw

i duiene M e M IDWEST RADIO CORP.Y = ' L e

oupon now. el sl pept 136 (Est.1920)  CINCINNATI, OHIO

Mg ”
1
i
3
E
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ARE YOU READY

Success comes to those who know HOW and Why

fﬁﬂﬂ"

altra o Beld thot 'lrlJI mr.'r'hl'l
aver-arowiled, Im
= ".'i-|'.‘-II.--|;i.I.II:III 'IH““l?'l ||?|‘:‘: I:E
J:'c'l- |.IH-I"I-I":I. warking know
f‘ﬂf Fead g ook & month.

PYl EOOK-A-MONTH
STUDY PLAN

The newest, opslast way to
stiidy. lzm_l.-ualnﬂ sl e anid
plesr. “Tesd istlons eaay to
ATLEWEE. L.l.'un poor absilents
bearn gulekly,

AUDELS
New Electric Library

A ke elesiricliy ma ey &2 A T 0
=, binds o ﬂHLr E: I.-q..r..irl. Iezaresiing, mw e
i | i, -," en; s pioees rarty i [Eelket
FoE far pare-tima  aeeding siel  Tefer-

Amblea. B PER YOL. ._-.il.-.q. Jussticrs, ansmere. L biaisiials

ia S bl g, ealoulsslara.

THESE SUBJECTS — others o Dygares Sreaturs Windne

m Hal E'hl-l-l-l-ﬂl 'l'll'rl.
AT Moiers,

Owiter Chandenss
ke Wil l'|.l
e T"'"'":'.m"' bisgrams. rie R, e R e
UHHA and Farm [IFYT

isn, H-Ray wmu
Fua Eo A DAY wo bl [}uu. BTErDOI I::.nﬂlr.'u:p.:- ol slucatin,
Whar vou siart the Alel way youo can linlsh,

S—— YR 11 E ] T ] R
THED. AUDEL & CO., 66 W. Xird 5t., Mew Yerk Clty

wall Val, I, Eleet Litesry on T dagys” free drid, 1¥ OUK. 1 will prmit $1 258,
u.u-:wﬂﬂl rlllrrlzl:;-l I-'l--. h-.|.:r-1. o b msilwi book anak monkh am sk
eras.  tiwshlicaison wmbem [ s satls

mipeeped Lo, oy o n g

BIG PAY JOBS eNcRAVING

LEARN AT BOME-Erstom, 75 52, B Ptk b St Tt Yo
OF teids for & Bigh-salaried phets asgra pagitian, Barn poad momy whils

learn. 'We beach ul.ﬂ.l-.quj Wiy, samiy—ak low conl. Al
g lq;uiir-::l. cluding predeasizail ﬂmﬂlﬂr‘:m
with lamge, !-mmlm ing squiprosst
for mmlﬁﬂn; :I'nn'-l.u. ;ﬂ m:H“ WO
engTaTinge were iy
Al ZI'BI IH-HTEIII AILE HOW,
Bend for Law with sjui like we Mumnlsh. Coztaas sll

e g et e ko PEEE GOEYIOBAT

Let us recommend the best books to study

on any subject. Popular Mechanies Press,
Chiengo, Illinois

MAILFOR FREE  INFORMATION

BEnF“HD 11156 Bedford Ave,, Dept. FM-11

iy

Send me 'WL'lJ'lIDIJI: ahligation &odk-

Iel:-: Infﬂnmth:rﬂ anfcheck subjects),
r Tractor Mechamis
| m-mﬂm Mechan

Machine Shop
0O Weldin,
O Aute Mechanic

0 Eadio and Televizion Mechanic

O Talking Pictures—Doable
Western Electric Equipment

0O Electrical

[ m| btartlnl, Lighting, [gnition

0 Window Dresing

O Commercial At

O Sign Pu.lnl."ln:i
s c H “ u I- O Architectural Drafting

0 Mechanical Drafting
Mame . e —
Breet & Moo e e e i sata s -
B =1 o T —— . - - | T —

FOR A BETTER JOB?

FOPULAR MECHANICS ADVERTISING SECTION

LEARN AVIATION

YL at the World's
' Best Known School!
LINCOLN:;  ooab ! e
world For it high class training
and unecalled sguipmesit
which maker fts graduntzs

Wa have forty foreign Fepressniativas
-Elru loreign counlries i

msccassiul,
il stisdanits in Bwaniy
im every atate in the Unkon, Lincaln-trained
..r- I:l-:m;- their way Lo suieosss In Aviskbomn,

Forcign Counteies as well

Oipportanitics in

ak |,.| L, ﬁ capecially Im Ceniral and Souih Amecics.
e wir Hon with 200 trampors ahigs, fiving 170,000
milea i weck, amploving 90% Amarimn pinis asd
meghsnice.  Ouf aviation ceurses foughi in boik
English aril Fponmh.  Fludeais lauehkl o rrull dmd
wridin ia l“'1'l."- ahif chey deaire. Motk groosd and

ing sefieod rovrernment gppreved. World opgariis=
niiy with big pay jcfa in micm for Linonla grulasioe,
Write for Cafidag dmal pesoplitd i Do lon deday. Sfele prer oev
Liseeln Alrplane & Fhing Scheel, 304 B dlicall Bidg,, Lissia, Medw,

e gierd| ia oo wirengihor vice dae
Fend poursedl el b ls ageinet &
any foul aviack, fom ballles o by 3
mun, ks of dlih, Subkdue with ripie
persans mech slraiged Than woursdl A
romplete course oz apprevil Amaioan Pallee
Jie-ligen by intemasi amlly kiows palice nstnge-
tor. 451 (Mpstraticss with deialled Iestroctom
pocket suw. 13 kndwkont blows wilkboot miag (e
vopm] Cme Doltar Foll Price or wilk eead G, 0, B

5. ). JORGEMSEM
775 Munitine: Buld ng Feniile, Washlgisn

ARN MONEY

AT HOME

YO can males 515 o $50 weekly in spore
or fofl tiwme ot home coloring photographs,

Mo experencs nesded, Mo eamrnssmng. 1,?..;
instruct wou hor o new s-:r.nr.-'lr: Photo-Colos
process Al “upp_l,r woal with worle,  Write
for pasticulors med Free Book to-day.

The IRVING-VANCE COMPANY Litd
356 Hart Building, Toronto, Caf,

SELL YOUR SNAPSHOTS

Mngazine, eewspapers, advertisers pay millions yeardy for

photegraphs they buy from amatear pho B EVRry=
where, Theyv nesl mere than they can get.

IF ¥OU HAVE A CAMERAL write todny for fascinating

FREE BOOE that tells how wou, ale, may quickly lern

thas delightful, proftable, s rT-Lime mrnrulu.lu at low
post, at il r-m:l'.'n F.'s ald in n*-.'l]mg :
> gl may =""llai]

hota, Sim '.'Em] n.'pml-mh|
w]'!‘m:ﬁ: ‘o emnloy oo mlezmen.) ~
UNIVERSAL PHOTOGRAPHERS CORPORATION
SN 10 West 33rd § Weal 33rd Sirest. Dept. 106L; NawYork

E-TI.ID"I" AT H.ET‘

SR

i WL ey St

5,000 to Hu.#m Al

e e S L et %E“"iﬁh‘
I-:r-llu- & In avary seciion

J..'Ilul.nr fﬂ'.l.l'llln—l'
.rr imt AL rr

Emj.r..r\--' J |.-n.u J"IIEb Ecu] Ch
LaSalle Extenslon ‘|-H'|I'HI‘I-|I!'. Dwept. I.:I-l-'l-'l- L
The World's Larpest Business Tralning laittution.

SEMD FOR
REE BOOK

Earni Blg Momney—Steady 'l‘ll'l't

now for po Ity

this mosey -kl l.luHIlllHu En &
few maont Im this LARGEST,
OLDEST, “Lal'’ trmdning eentar

I W Work. Day or Evening s
sfons. Wig Trepmanad.  Froct
Troining. Individunl EGTreEtkom.
Writn WOW for iree aaiaied B ond reduted rafs.
HEW YORE SCHOOL DF MECHAMICAL DEMTISTRY
128 West Tlai Strawi Maw Wark
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SMASHING PRICE REDU(TION

ADVERTISING SECTION

NOT a Gravity Burner.
~Powered with Genuine
Westinghouse Motor!

Identically the Same Great LACO Burner
that sold for *1202%. (Over 30,000 in use.)

Benratlanal ONar! For the Iedase of the sesain, thin £520, 040
wawered, Antomatbs LACO O Daroer, with t&e famous patensel
Allneral Wich u:luunl-nﬂ fod 315 years —ld yioeus Juc 40
BaR.26, Mei, Wholmsbe Price!

'I"hrllli of Itf A thosoughly high qualliy Power Burmes, comspdiia
with sautomaths ponms-tom errature: cosbrels and all pitinge, fuel task
ifllll of ollf—all drstalled Snd ready do operate—ior LESS THAN

10 Dealers, Agemts: Try It sight In vower own koo fos 30
g, FREE—then, you'll kmew it's the urner you want to handle,
jemnember, this Is NOT & chenp gravity barmer. I3 1s XOT an

erdinary Tucl-wnsting ||'_hou.w burner. 117 the genulne Aulomatle,
W eating hipnse-Powernl LACD with sll 1ts mtentol featares, Chap-
{ak B heat.  Salcat.

START NOW— TRY IT AT OUR RISK!

Woull mever hove o -:Iu.n-:r Hike this again! The 865,25 et priee
hodila anlly THIR vy, By all meimane, START NOW!E This amax=
Ifgg Joow irboe |x made possible by hoge mess faciory proceciion.
LACE aales mre mnow ahesd of 134 oiher makes! YWe are now the
workd's lnsgest axclialve ol husner nanigfuetinee! By ing materialy

18 immenss guaniities for ensh, we moke snormous savinge, OUR
REPRESENTATIVES GET THE ADVANTAGE!

i (15 lein 1k of N 1 Mot Whalsals B
WRITE B e e e et GERE HOW! o

on Automatic, Motor-Powered LACO!

MINERAL WI(K

Burns Oil NewWay

E—jaliaird [raivre

WTNF ;-;.l.l w
[.l.l'\-q,:—n.lu-.ll.lnr.l.

fo b kel onlr 0

MAKE BIG MOMNEY

mriilly Chenrer L han Cm¥ €] #icen
v bbrpuch redshet; pavas Slieeal Wick AS OUR AGENT
gy hrimatm e g 5E | Sensitional FREE BURK-

EIt offer abarts yoa oull Make
ES5MY 1o 1000 n Mo, withous
experbenece.  Every bome In-
teredbil D #ekrantesd LACT
#E Ampsleg Now Low Prices,
20 models xnd slees sRic every
el . Valiaslde fuctory help

GAN whh #% AIR produss r|"|..

[T |":-.-.— of bitenss hieai?  Xa
WhElE, AILOKE, 3 i

drap of ¢l is |.||-|-J [ pl‘u!l.rl:-'rlrlllt

AL T ...--u'lm-n- Saher Lknn rua

F rd by L iidersriters

e B
iy leatlig Epaiam,

Frosrnirly, wmitheis ¢ laige- a !
Iven,  Stark NOW. Trr o
10 DAYS TRIAL OFFER! '!ll:ﬁ'u:.l:.l Io Foier inene, &6 AMaE=
Try o, FREY, in your sem dome, g MNew Low Priew, pt our
Thes, pon'ld suenly wdil 10 B Bl v pri- Tivk, Dhon“t walt—Send

pretative— Ak g Hoa OeE Fres
s, firm faw III -.'---.3l Frvia, Frod
Burver dffer. EENF NOWY

LACO OILBURNER Co.,1112 Union Ave., Griswold, lowa

Hame Teday!

CURB THIS GLAND

DEGENERATION

That Causes These
Familiar Symptoms
In Men Past 40/

1F yoll ore past 4, il
merw bW Lo pEl up
every pight, pml byvie sari-
el Lo -uﬁr:r m:uu: what you
I;I.'rlrl.k Ider avmp-
goama,’ :n:!u. ghoald  knowr
wrliaE |£ur:|:un sy this weaks
s ofirn memie. They
sy Lhar 63 of BEEln [aRst
o teriain mildle age aufles
from degeneracion of & wical
mmale ghund—the prosote;
nrel night riming in =oe
I:he surest unlil:qll' thix pland
anacipaclon.
pu]:u In b nre=l

::ll:.
ege that feel Hke scdatica or theamaitlsm, and weakness
and lock of endorances are {requent h.lu.l!u 1T uschiecioed,
this gland ey swell until surgery i3 pecded to reBeve i,
Yot today 2 mimpls home treatmeent octs immediately to
check these symptoms and bring aosazing quick relef.
This same princple, gscd in Mew York hospitsl tois, hoas
reegotly broaght splocedid reaylts,
Frew to Men Past 40

Fonw a vital Free book, “Why Masy Men Are Ol o 40

na complete facts obowt Frrm.nt gland weakness
and methods of wEnElomn. omplete details of the
siznple Thermalsid Ereatment, and actual experipners of
many of Thermaladd's 100NN sanlafed users. Mo cost
or uhl.lll:ltll.ll'l—ll'.lll wrlir Er=dny

> W, 1, RIRK, Prosident
e Electro Thermal L-u-rnf'
15 Marrla Avemue, Steubeny |.|nI
Western Address: Dhepr. 21-MN, MM Wm.
Lo Aoprkes, Cal.

When writing pleage wmenlion Populor Moclharics

Fox IMiz.,

TRI-STATE COLLEGE

1t R DEGREE IM & YEARS

B.5 Degree in Civil, Elestrical,
Mechanigal, Chemiml, Aervnauti-
cal Enginetzing in 2 yearn, Thosa
whao lack high schoal may make

up work, Liviog costs, tastion low.
Schaal of Brudents 11':|'-:-|tr1l1 }ﬂ :;'njn'wl.ha world.
Enginesring Year 4313 Collegs Avenue, Angais, ind.

CHEMISTRY

Complete, pesctical  bomestudy
Erf A prr-|1n.n'-r] some of the
best-known chemisis in this {{lﬂ!'l'!l'}".
fncluding Arrex BEocexs, BE.,

Fh.D.—Hend of Department or 1nf
diustrial :stq-'f Frait
Imstilute; b LR

Ph. 1 —F-:u'-m.ul:r Chlci
Chembst, Wilsom & Co N

Vice = president, l.|:|:|:|l|:'|:1
Chemical amd Organie

uets Co.g
SroucnuTton, BH.5,=—
of the Dﬂ!l:l.rt-
ment of
Lebigh Univemsity, :|.11l'i
L, Smiss
—Professor of :".pr.n lied
emlstyy, 17 T.L'l.'eml:.!
l;hf Penpsylvania

INTERMATIONAL SCHOOL OF CHEMISTRY
Asdocinted wilk the Inferaafisnal Correspondesse Ssheolw
Box 5628-0, Scranten, Pemnn.

Witksuk ot or HﬂLI'.I.I'.'I.I:l:I Tleass meng Ba Tdll detalls

of your Bome-study eourss
Metallurgical Chemistry

E Analytieal Chemlsdry g

Chemleal Enulh-rlu finart Chemiitry Gourig
Pharmacy

Name............

Ingustrial Chamistry

e e e

| Address .

- LT ;_____J
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Here is a

Learn to Mount

All Kinds of Birds and Animals

{Send the Coupon below for FREE BOOKLET )

This interesting and profitable hobby will
bring vou hours of delightful recreation

Taxidermy is FUN
and vou can now learn

o it at home — by mail
o T . . & 8
. |i§:., ; Mount Your Own
ey N 0W 3] " »
FRICTAR Y 4 3 YW R Hunting Tro hIEE
g '_""—}-'-'h""'-r BN Bend right naw, 1%5-;;, rmi..nl:mﬁcu[m
[FINE e . — ns to bow you oan lemrn fo beooane &

i Tivwielisr ndm l==in FIIE  awn |:||'|nl'||-|'|l—|].|||il1.a
jusk your spare time.

TAXIDERMY CraFrv-WorH

You'll limrn to make beautiful articles like thosn shawn to the Infe Uslng Real
Birds singd Andmails, The bonlk-erads, pin-sct; iiﬂll—l'r_ nnel rending-lnmp il
trated here are only s few of the hundreds of Useful things you ean maka right
st vour own work-beach,  Thess articles make unique desorstions fop your aan
hame o den, asd Sell Resdlly to others, parficalardy nrtsmen, teachers,
mnd autdoor lovers.  Too. vou con use L most common. of specimens, gk a8
soubrrals, rabblte, owls, pigenns, and even frogs. You'll find this one of the
muost interesting and Fascinating hobbles you have ever undertaken.

Save Those Beautiful Trophies

Thao next time you go hunting or fshing, | the prfemionol Toxldermlst e oow
H0E'L EEEw n.wn,?_l."':' fﬁr nnu:l:.mnﬁlur.'r;. TE'l'E'lJLEI.I: you'll barn every beaneh of the
Boumt Ehem ececlly &= thoy webe WheN | work, Inclipding the Craft-work described
nkive, nol decarate your bome or des wWith | phove. the mointing of game birds and
thign bedancihal troplibea. A Enowlsidpe of anlmnls, fah, esfi-hoads, common and

Tushderms Wil dosible Volie WSS I e patie pnimnks, eolloeting nsects, and
your hunéing trips. YWhether L BB & ! Exim 1_,-91' 1"
pheasant, duek, pomp-head or fish, waé piher Interesting bra . Alag, H

wlll phow o how Lo ro-ceedia 1o ecseily | I tis cam ond dress skins, and oake
ms It was when nlive,  All the seorets af | buckskia and leather

£25 TO 550 A WEEK IN YOUR SPARE TIME

w spare Wing, or odd to pour preseat Repome,
l-rugli 'i:."if.?..‘.'.’._-‘ﬂi'.‘:‘ L“.m’ﬁ#l&?‘f“’vuu cian maks genl mnﬂ'. either by mnk-
ing ardd selling the oraft-work peens ghown the left, ar by Mounting E‘II‘I:IE
Specimens for Hunters and Fishermen. Itk shloriencd hunting Hﬂ“l"m-,}"
pidliared Bag-limlea, the demand for Taxilormy work b ineheslng enprmousdy. ¥ o

: £ Esin. |6 your eommunity, and esslly moke anough to
EI:?‘ 0T IE;LEL%“m’:{L;IerEHEW;fu Fal I':h-ﬂi'- Thuen Ia ]-'E:-Fm:fﬂl'ﬂ' tlme you an make

s B35 10 8560 o weok. s full thme busines, nrofits of i ¥enr ane nod usisial,
An Old Relisble School Read These Letters
Refvrimler, this srbod bas bere b eonstand iam Fecan BTpdenty” leiders
fwl.l:'-llhl Tor Jl:ru:: during whish tlma we ,.ﬂn"“ﬂ_m.h" mads swer BROP Fiar ime
Toi e l.ii‘alqu_l II---._rr |url'l|lltl:ll'l1:_hl:lli_|.ld|I;rll.'l— ‘_H‘:‘r":"q" vy aleart C. William §Bes Vol
1 L abl [has na my. |
Diop toen Tamularsy shops kive tarmsd out K # mrwaind 'l::"" - g "'E"'L_'I:'.:ﬁ T e
%— wrieeg 6F s Belgesl Mmaassiimas ds Lhs el crimiag (A e Digan. m — e s
sitign Eaverprmnls dnd baimoks ek kT Leen Wik 45 comisg -f?"'"ﬁl' I I'-'i;'; ::ll"l'l
gur clenip,  Wp fese B Can ek Ves fe I idimped B3SO0 .8, Merry (K. T. T
:ln-r-rhl_;alwm. Tarmsderay .'|rl'|.: r-—ll--rr'l ':I'qu- |;1p|:_|.-- Lrarmrni, ﬁ:.lr“uu ?de-!'-:u-:::
= h rArres el ® L P | el ¢ fepong ard
Fiar miidll MVRET 5 wen b |Ir:-.-r;?:t':- f TR IR | airesting ard prafiaide”™  Jiwph Kome [Csiif'l.
Send Coupon for FREE BOOK g
\ g ‘_.'.
- . — Tear aff wnd ssnd the coupea bt (he belt, W'l B0
- o af Tanidermy -.:l ;lllh-u'lﬁil.lnﬁlrnitﬁ mr:érr;“-lr:hl_rul:uh'\- u
& Amrmer it Eiisirn - inc
3378 Eiars w Ormaka, Hek- e T ML ol Reby whik . e’ & s

Brpd me your fes Dlisisansd boak, "llaw Lo e spmre or Dl Vi Bonipee
ulqpl.ELllur.' Wlan gall wes biv I miy Mawrn many e gaaw pleloies, dsl oella (Ul detsle of
fhis [earisilimg arl eaaily sad qidekly by madl. I 1h5 sldl, rolialde sehmal for huntess, oiddoms

re

oo slsbged b wre forerw, [ wom el A tha
! : I “lll ! LTS
F L E . T e T " I m Il I s I I nf TII-I I
e e it o i i i e s el Ot Nebr.

When writing to adverlisrrs please merlion Pepulor Weohanics
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Classified Advertisements

WORLD'S BEST WANT AD MEDIUM

Advertisements in this sectlom, 35 cents per ward, esch insertlon, minkmum 10 werds, payable in advance
Ta bo inaerted under proper clasaificarion im December izsue, copy should be in our office October 18th

ADVERTISING AGENCIES

AUTOMABILES

AVIATION

ADYELTISE—Rergaln  salue—21  words
in 24 resenidatlre Bunday newegapers BLG;
Frew assistanse with I-J-ur wds salos Bellecs.

Nierstare. Helpful Ad-Gulde showleg best
grd, mapazizes, rales, wEall

ylog newspa
IIni Blats, #be.. Trée. Chlcago Unbom Agesey,

firpak Morlhec BRE.. CllEaEd. [
INCH  Dks S miGgk-

lay  milverligemenl

ginie yeir 5. Wosl's Popslar Sordes,
Athangic iy, W o
ADVERTISE In rural wecklles,  Liskd

free, Aleyor Apency, 4112 Hardford, St Leilds,

Imur‘l_. canr
=MW 1302 Adcerilaers Male lau

i Iﬁlﬂ- Ireluder ererrihing. Lowest rwien.

F. H, Bgown Advertlsing Agency, M40 3

Treariorn, Chicago,

PATENTB8=3mill Ll:as mer have lange

commeroial pegedbilitbes, Wrlte linmiadiztel
for Tree GLook, liew o (MEsl=s m Palenl™
anil “Hessnd of Iaorescion’™ forme  Dkelavs
are dangersus in palenl mailers. Free [m-
formatian on ke o pmeesd.  Clarenss A
FErlen, 24-R, Adams Bullding, Washing-
Lot [k . Bed pape 1354, .

AUTOAMORILE Eacing ook, Blow to bullil

diet track refers champlanship racers, dwst
moad rars. Mo, (RS T N7 illusira-
Efans. track r|_ln;|r||-\. irinnbng drlvets, omest
males,  speell C'rers. halanse—Posloakd
g1.00. ey Ko, Depb Aladisoncille,
Cincinnati. Ohia,

AUTOMOEBILE BUFFLIES

FMR ADVERTISERS

ET Ints mdveriizing. l.a-ll.'rl- wlﬂl:-' 1
e bfl.pirill}i‘:* 1. ]".I':ll:'l!l | worh
lani. feeE hoshe dsi tal w

14 establlsked sohonl, Hend pame and pd-

=T l'nr I.Haml:lnf fres bpokled, Page-Thavls
sehoal af Advertlaling, Dest. 4ET, 301
Aiehigan, Chlragn

_I'Rﬂﬂrua Aeles Lhreugh

Ip-u*. card ad-
verideing.  Printing asd ieallleg st special
T hI:I:H..n Wrlte r'I-I' sampies. Highlander
irmthar, Urangs,

JD'FI:.]I'I'IHI}-HU i vmris, b lﬁl’-‘"—'lﬂﬂ-\-

thres fnsectiong, $5.20. Ineh dlsplay, Ehros
momihae, 6,00, mlling Ruread, Lowndale.
Callf,

ADVENTIEE 51 Segsziodd, §  manihs,
§4.08 Inck ik, ppeclal ofers, Pres.  Erang
Fing Cs, Dax G72F, Wiliington, Delaware

MAILING LISTS

FHEE Catslogue guaraniesd malling Bsts,
lawgst prices.  Capl Tarrey Comguany, Map-
M-Ih.ﬂflll.ﬂ.

EALES PROMOTION

FORCEFDL: Babea letiers writtem. Whal
have yout J arbarn, Blapbewpd, ¥, 1

INCREARE H.lH witk Farilimlle Eestl-

monlab.  EL00 per 1.081, Neoprooesi, 7 E.
Bereol, Mow Tork.

EFFECTIYE EIIII ledters S5 08 Ads
£1.08; B2, B0 “‘Buperad™ Eervize. Diox
259, Itharm, it T

BEALES Tetters rocleed, §1.80,  Dhawrer,
Tz BE3E, Bouth Ikend, Indiana

COLLECTIDM SERYVICE

SILYERT While plating posder, phates
fren. sieel. nirkel, mpper and Brass wichoo
FlectpBelty, [Flsgenses with I":l'||.5h|='\l\.l' FLalr
nimd ran $1.50 prepabd. IEIII'I:FIIJIII:I
Ounmelal Co, dre J. 'Ill.'ﬂlllr.

AUTD BERVWICE EQUIFMENT

ARG AIXE—Counpresises. 3-hour thareer.

teat Banch, amlen are welder. Ternu—3230 day
irlal. Kem's Enuipment Exchange, Hox
AC-1123 . {ihiln.

TELOFLASH 1frakeband gaver, makes yosr
brafelasds laal twilee as lomg. £2.00, K 0
Chapman, Porl Chealer, X,

MOTORCYCLES, BICYCLES
AND SUPPLIES

MOTORCECLES—$2%  Up. farms,  new
ol Llpes #2305, dnginu l'l:lr aemoplane, boo
mldn, lymka, gour 75 DEwiterles,
frames. Foria, l-_:l.r;hrl. Tiella, chalng, crank
cases, haedle bars, J-speed assem blles, pha-
Hina, Fanecalérd, MAERElE. Laaks, wieeld Tar
maborrrebes, bope® aiilsnohlles, EL80. Ouar-
antesd bicyeles, ¥ 5 Alalar Blcyrbes 8955,
Tires, O0e. Hpre rour Sallars ob Demdngers,
tha Terloa E_!u:b:r Rochestor, W, ¥. Hemd Eic
for catalngees, oldeal, larget B ln 11 B A,

ﬁ[EI'I'I_'I]'I.ETﬂI.}'H—'I'.reri o wau al wheles

sale prices.  Glunrantesd Indiass, 1Marbers,
wle, Umih oF eksy Cersis.  Beml L0g today fo
Istoal Allugtreted Pelletle 5B Crasdalls

Hicks Co, 781 Conmeneabis Ave., lodlon,
Massnehiisefls.

2 YL 71 Marley-Davidson pedice sperial,
Fully egulpe=sil. (eed  tipes.  Cosls  new
&G, Gl Lthl wend metoecycde for oily
FLI.3,  AMbar mrsdale.
Jeg.  Lkesthts, @030 Fanddulao Ase.
waiikie, Wil

Beml e For cala-

M-

BUILD Commerclal of speat.  sero-dricen
rure md  Trealeds  and hydeebwela,  Mlens
sach §2,.80, Muich grade propellers; Aarleye,
e I[ln.-Ior el Forids,  F19CE.
Ulpeaigra—dime.  (epmna Aerosaulleal Ealed,
Blarl, Mirhigw

HELMETS—={ape Leatbsr, tlltuul.t llu.ef.l
:I'1 dB unliged &340, gabarnlkoe Bie, Heslwoal

&7 mllu f8.90, i “lmll.'rﬂ
!J JH £5 0 quality $LE Hﬂ:luuhlll.’,. Lrepk.
T, A&F FIfth Ave.. M. Y L B

IUILEr Egeseady Bee glel using II|:I|l:IIT!|'\‘|E
enghne, bluse print BLAO  juna pald.  Sesd
miz renlz in glomps for n umﬁllm’ elrru-
lr. Sepzenbeh Prothirs LItL

BE l"ﬂplrr-cl in arlation I!n'r :hn rexl

Bapsinn,.  WrlLe for new hores  sLindy  talgion
affer,  Major Bobert 18ockwell, Draxtom, bk,

MILANTS Mew Btrambera carburedors $75 00
vafpe, mrcrillced £1.85. New Abdls telescape
meshles  gun  sighrs &% D!q, Alimeters—
reading i 25008 feef. 47 dlal. 50 value
sarrifced §1.05, I:-rl.n! new. Al e
Cirden Oy, M. T,

COMPLETE 15 Fiving model kI FPRCE
Akron Fiehler £1 poadpalid.  Bore Bennett,

Clarke _Sumralt, Penna,
|'.-5|-}T-I Afrplanes, £50 lnu X Lateg
ﬂhl. Federal Egulpesinl LThtl' Park,
i,

PATEXTE—=8imill bdiz may hare largs
i el Imlhlllllm Wrlie Immedlaielr
Frr Tree book, "low do Maaln o TPacesa™
and “Record of Iovention'™ form  Dhelays
aFe dangeraus In patent mafieg=, Free in-
farmatlan on how o procesd.  Clarence A
itrlen. 33-K, Adams Hullding, YWashEngs
v, Tk O, Hiw pase 13054

RETTER Fropellers, Harle F1L.G6b: Hens
Hieteagal, E—

ﬂm".‘ FEREH B tatea,
MWerth, Tazas,
AFRITE=Flnighed tn glee for afrplanes,
ﬁlu:!_ﬂm valiwats,  Highest gualiir. wrEk
rrkeen,

Wl stees For nuedatlon, Flke-D6al
31 _Laomle, Chiraes,

T.F'.l.]'l:"-. To fly whern Lindbergh Ill.mll
ab Ehis Aring srheal wilth highest goomment
eppeeval.  Alrplang Eechenlcs  aclaal  EaRe
necles] with afrerafd fariary. 1ile coporluniiy
—urlte jodery for compleie Informacion, Lim-
roln Flykng Schinl, 3003 Alreradt BHulldleg,
Linssln, Moliracka

BIO New catiler of loweal prioss i med-
dl aleplane. I'||:llu'r|:l|1: supmlbes S, Tiliml
damnane, 1% Wean 13h Sirees. New Vork,

WEITE For dree eamnie of balsz and oriee
l4al.  Awro Bhao, 3000 Furlbut Ave. Detmii,

Mieh,

Ara dnlbec-
Unken  Cley,

BILLA Collseieid everrehere,
tben HBymdirmie, Isx B W,
New daraer,

COLLECT dhwtstamling Bille!  Heries of
i eallecthon letbers aml tlps 1635,
Diaris, 1308 Terdhdaay, Claciesacl, Ohl

INFORMATION

MOTOHCTYCLE. Ricvele paris, accessories,

hlﬂluh:ﬂtlilt -rlul.hlnl:. raidle haiierles. Elmer
Nulson, Ta Molll

RETALIRE 'l'l-'ll-'h Tpend usrd parts. save W
aF mese, plute parls eeeded, mo Msts, Jd. B

fiahl. 3861 Arcssr Ave,, Chicaga, B,

EEXT 15¢ Far illustraisn um‘.l Muatarryrle
eifglog  Large stock.  Barzains.  Indlan

arLs, Arrpmaairies, Indlan Motoroaole Bales,

BESEARCIT—Rolant|®e infarmation by usl- wangag iy, Mo
verlly peofessor.  IT prlied T oean Hno ' AMOTORCTYCLE  Hlargabng, loweil  jieices,
B up,  Tussbell, T Fas Uad Xew Yark § e nin” sheer far stamp, moinrorcle pooes-
Dy, __ gerles, laegest Une in Areries,  lowest
ANTY Infaematlon desdeed 2062 cabn and wp. | prlees. Largest metofeycle mill order hois:
ng, in dhe Tiniked Jinu.iﬂ'ﬂﬁ-n-mﬁ :EI'.:;Ih:f
' Ifavidann  Corperaklan osk Aladn =i,

. ;FIE'I-'I_'I]'I: 'I:IuIIlH --i.l_l.'“.I ilﬂlrbr:illl.an Flan 10, Teoohester, . T.

MODEL 0 Jlmmy Daoliitle's  recand-
hreaking transeonlinental ri:il'q: Ll.irl e
tulled Im hisspring SNsSIT, Fuesin
Gi0, Popular Alechanios, I:Il:l E. {ntagin,

|IrlpI.

WRITERS ZERVICE

ATORY Tdeas for lalk pEPLLrE, BIGER-
zlnmz, mecepbied any forms for peilslan, sapys
rizhl and submizslan bo markels,  Eptabliahed
1917. We Enow market requiremenie.  Fres
hgnkled  glEvea  Full I-I.THH.IIH":I. TUnicersal
Reenirls Compgany, 14 Mever Bldg, Weils
e and Slerra 'Hll.h Woliywead, Calif,

HATTERIES

GEXTUIXE Edison siorage babierles  Tor

lighting plamis. XNoa-rormoslee. Everlasilng,
Fumelese.,  Baolarized puarsnlees, 325 am-
ere eell. $250 per cell. Ocher sizes. 1ree
lceeature. Pes  Jay J!l.ll:li"'l? f‘-ulnpl.ur_l, asz
ﬁ'lul'lln; ..'I.'r-uul' Tﬂﬂ-ll".'r.!,

'FTI'TF-IIW |.E|:1'r|.|n. plenl sberagn ||l|.'|.ur|.lllI
Mon-acld., nom-gulpbating,  dkSorless,  Gear-
mrileed. 1% year Ilfe.  Laweat nrlees.  Ldght-
Eng planl, motor Larpains, Intércaing Le-
cealiite. 15, Hawley Esiith, 22 Washlnglos
Ave,. Thanhury. Comm

BEOATS, QUTBOARD MOTORS ETG.

MARKE 18" Teubost, Fluepslats, Sle
Worahn-Uen, NT5, Deimil. Mich,

LATEST Igak III1I!|.|.IJI'I—T|M 14 :Il:l Miad
"Kl-Yak."" Snapplest thing Coin -
pleta kit af all parta cul 1o 13 HI "'ﬁ Yk
can arsemble §l In 0 davs, Hemd 100 Tor l'll-"'
wular, Blmacd 1'I1I-d|-lrl. :I:m-_pl,_ e, 132

athed At., Chisaps

BOATRUILDIXNG Bloeprints, 30& eich M
slamp briags fres offer. Stayclis, ELDE Thes
Arodl Ave, Clevelanid, dihin,

MAKE Howbeals, heusebsgls, canoes.
Alidrincs VW hie- rrn. Wea, Toetmofit, Wiich,

MAKE Canvai sanoe, blueprl=g,  O0s,
Wesha-TIm, BTS, Tiedmild, Mirhigan,

BEAND Mew Indien oulbaird mavses Ball

price—EEY, Fiw left, Crandsll-Hicke o,
THO 4 fmr h_ Ave, ‘_'lll;ul_nn Wimas.

BAXTA Marla medel bliuegripe 88N TR

for B Heun 518 Mepular Mechanles,
20k F, Onlarlo, Chleees. .
MAKE 12°  Ruowbral, blueprizs,  fis,
Wemho- LU, IR, Detrali, Michigar
CARTODOMING
AMATEUR Cartsanbsis:  Sell yoor wisk.
Wrlte Hmih's Heribes, WOLI9E, Winalchie,
Washington,
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ARCHERY

ABCHERY Tackle from fhe {karks whers
:r|.'|' mulerial ki nln.niltul. mnid ora
fenal.  Sendd 4 lmlay for catelog CH.T
'h-u-n—urll:t for mos siirartive nki
and nex sales plie  Outdoss Amssemenk
Cstipany. Cllegton, Mo,

CHALK TALKS

LATIH Prodecing program, §100,  Cags

RIPOIET Ware consbructban RELa, #ide. BUp=
plies.  Wholesale raialom. Ui, ]l"ﬂ]ml: Ila-
el 4328 a1fMard Heed, Clncinnail.

EDI#N Element slemage "I batleries,
B0 wely wall, #3000, Fres licerature  See
Jday 1I-|I:H-r,l L'l:llwll;l, HE Blerling Avenme,
Yoikeri,

1 TL'|"5 -'I-II- Eleiric pmilks,  Hiyl,
CaslI, Detroli. ALl

jIT7TH ﬂ.ﬁL-Aﬁf ln .wur ractin wiik Buflon.
milerap o, Instroction bogk de-

|-||||:u,|: th.p |d' ‘ll" isps.  Ellka Babéra-

[ERTH

ing free.  Balds, The Carioosist, Cubksah. | jories, 713 Tuckermas, K. W, Wabkingtos,
1 H
o WD FEVIOOVEALS | SN R T VG T
Nerth Aurema, Thara, M. ¥,
Al.htl.,nq:umnh- LI" -'-Lﬁ Rreatet outdoae ures
il or UNMLEre, TADF=TH, L]
Lo ey year $1.00, iz ETAMF COLLECTING

Omie
Lisues of this big 33-08 page 1Mustraied max-
eting for 250, Sample cepy e Al Out-
doore. 514 P, Dozglas 1Bdg., Los Amgeles,
Califaen s
““HELL, What s 1! io0 posipaid, Shuler
Harne. Charlesten, 8,

FORE BOYS AMD GIELE

EABX Christmas meney, (mder 50 seds
Christmes seals, Bell 10c esarh. When sold
return $5 08, kaeping 33,00, BEiXieholas Seals.

Miw Work.

].'Ii|'_|1ﬁ l.II“:II..
Camplels hlueprisds. i

Weethao- l.n:l !'I-,_]'.Ii_uul:l., Michigen.
THIGH Bl |I:||Jdml'!.lr1='lu:£[d.“:p‘_|:a time.
Tignifled, prefia ti (SR OT N
'lF:Eu: [T H-llr;tt. 'T;llygnl-i Mich.

TRIARMONICA Insteurter, (16 papes) 25r.
anlnr In ane hoor, . Elses, Bowling Gresn,
i,

CAMEE. ENTERTAINMENTS AND FLAYS

APPFROV AL Hemdysarters:  Flrsl  |oose
plampe of any roomsy  jeitalngss  Basilier
pedd e Always deairsbie. Buf the Hret sfsimn
Qeeuisd by Laacvla 1= the bes.  Ween that
rognlry  beming  Endependent in 1003 thers
wgs pp paper avallabls, consequently U ficsl
|tlm had #o0 be printed on Ehe veverse slis
ul uar sbamps, thus beeomiing a popular
rurioably mmd very ecarce now. We offer Tour
of thee stamps, shoubng the manp clearly,
for anly ben ceris i approvel applicanbs
Celobis Stessy Coo, B8 « dih Aveses, New
Nogke Citx,

BTILL Elgzest Dellar—bil mlaed T, 3,
E«!ﬂl-linlnl arer B diferent rarietles For
e o e tem 5 A5 138 4
Irrﬂlt irkl nlislips  for A -
ferent French Colomles for $ic) 181 (llMer-
ent Leiln-Amerloans Tar 35ec 100 Jiferent
plampi from &b dlfferent foesirles for 15o;
and 1900 hinpes. Al abeve for only 1,00,
Approvel  selesilon  sent  wlth esch  order,
Wew England Stemp o Ine. Est, 1893,
A0-T Aroinfeld SBi., Boslea, Saes

T, Opareiiis, musieal eomedies and
-.Im?:gﬁ mmdrl::ﬂ -ilIIJJlH!I 'lﬁll- .I:I!b
Tare skils, vuuderille arts, meonalops, dlabags
recilalinng, endle mlare mnd angs, truale=al
L S
Cata] N
o Wabah Degd, 11, Chieaps.

PIGTURES AWD POSTCARDS

CIMEETAAR Cands, 21 Bessiiful felders.
perchigsnls &l ddMerent, swllsfecllon Ewaf-

ATPPRHOTALHE to fit Seoft’s Junioe Alhamns

arlll gl B gerlods rollefrtess on epplicis
flon.  Mew England bdamn Cn, Hoston, Mass,

DU #rd Bdiion 1902 1L B peies 1kt dy

moir penddy, Mew England Biamp Co.. Boson
Maisachiisetia.

FREE! 1sruned (nalive soenei, grolesqus
Afghenldan, Tanganyika, Grermla,
Carea. LT rl. Buringm, and ecarrs genu-

Iz Beden. These splendld @taimns absaolubedly
frée io (Eoep meguesfing our ERmals appen-

POPULAR MECHANICS ADVERTISING SECTION

GIRAVETARD Mizsture, Hemaing of Ml
lectloma -nu lp-.prquL slightly damaged rare
wlampi. of den eenfa,  (Gaaper, [3EQ
*.d}.l.lll.i' EI:I:I.IJ._I.HLI‘_lnﬂh._.__

o LHEFFEREST Hiamipgs [or ZUc iEI.;
rallertlan.  Including  Armenta,  Andorma,
Fliinie, nish  Mareess,  Renva.  Liberla,
Siemed, Dnlgeria, ﬂl:u:llmlnﬂ. Bitle, "i"l.l:'ln:l'l.l
Yutiemn Cliy mnd aother ri-to-gek  coun-
teies. Catelog value oser !Il.ll:l Frlee omly
dne i approval applicants,  ENlusceaied 19sts
free.  Loma Btemp Company. 4571 #3md 8.,
Hun Do, Ualif.

A _EXAF—m0 Differerd forelen asd A0
ﬂlﬂ'mﬂ.: . A, 1|u1.||u. Ineluding $1 value,

!q. Free with ewh onler. ur
'Euullllﬂ telling "u- To Blake A Blamp
"t topether with  our

prles Blats of
of hargaim In eels

hum'lr supplics asd hupsdreds
packsl, ele  Queen
Ciy Stamp o, Eoom 28, GO0 Ibace S,
Clarinnail. Db
IELIEVE 0t or not! kar % mshinglon
Cainblemat g™ conlalas 100 (ALMerent. SLispd,
S00 blnges, 2% AlFarent alrmalls, wabes-
nl.lrl: |1rl!r-i'1lc|r'éI l:rr:rurrl:lr‘r!l[ ez, IEI.I'.:'{.'{'
slamp boog mn o EEURE Tak-
nl tnu:ln: l'mm.ﬂl. Mnlll:ll proaipalil.
lleckrran Htamp o, 715 Fifth Ave., Brosk-

Irn L
]"'I-Hq..'l"h- & U H A, rommemoratives

ptamps! ¢ postape.  Wenroorhis. IF:lm-hln.
Trennsylanie
TMAMMOTH Targel=: Fapea, Drunel. As

remsion and 2008 oihers, Keersihing $1.08.
Langesre Fhip, 108 el 3mnl Mew Tark.

TIESE ]EHI.I':HI- ‘mpus,  Mantserrat,
Hejax, Abyssinie.  Spamish.  Morees  anl
many othees, ales feee ssuvenie. Fyervikimg
1z 1o mpprovel  spplirenls. el Blaepas,
frEn s Thnen. Chienms, 110,

.00 17 #, Siamgpo fres wlth 2000 =izel

1. H. many &H{—FL0E  Fluck, 205 Blerwer.
Tranils, K. 1.

—— L

121 TMFFEREST TUnlithl Scgled Goe: #
difesenl adied States Commenoralives T50)
a0 gllferent. 230, . Heliter. lax 718, Kan-
pan LGy, Ao,

FANZITAR] l."hmur freakleh sfamps

From Zanxlbar In exla, I.:]!
Hiates, TV Im:.rlt Gaaddewamsl, X nn-h Terlndsh
frans delax ! Don't

Colonde n||l|'||1n|_
unit. ‘This wheosdng packet Tree for G

posiage.  Titay BE&mpes. 0, Casdda.
I'IIJ NIFFERESNT Houkth Cesfirml Ameclcan
[, d5e: 200 FiQ: :II'II!I 10 RoB, &5

ankeed,  §180  posipalid. Send currescy, als, and encloskng e posiage. YVIkIing #ia il dipken. Thih Fi. Heesklvn, X, ¥
Flop- K1 Ftwtos, 061 Taul Brwn Bide, | Ce, Sherpshead iy Statlon, Bresilyn, X E1:;«'..:"1'“ !'l.--ul:Lﬂ varietfes of |1I1I|: sraTeR
Bt. Lauls. Mo — FREE! Thrllling Jungleland packet! Tme | country. value =ser only 198 10 appeoval aps

SIVETEILIOUA Thate'™ B8 Therest 8- | cjyiem Sudsn, Abyasinls. Ceege, Azesialfan, Mranis.  (#eddwater, 1527 Amethyst BL.,

g in I-I‘i:ﬁl IiE'_'lLﬂ:.r }rﬁf::ll;'.i .:-:-“ I!thu“ hlr':dlll.n:DTﬂlrI. dllullnrﬂl. Illfll ﬁ&'lw FonE . Y.

. =i ats, coupons. damly  mpenrevals wn = ;
et o A I i | S et R, s | o, FRET, DI B Coi
tagrapher, ' ':‘:rﬂi:;l"l:l H1"‘”"‘”-‘“"- X ¥ % Elsr _Tlg.}. Unemg Stampoo, 871 Nesisu

MAGIC TRIGKS, BOOKS AND A ':i-'lif* il EPDEET & BE, Mpar
FonER WOVELTIES rr;::,“'* Kelgwkn Blampen, Vine 104 MISER O, Hf slamnps, 2. Dhalge
4 samp ay, MY,

AMAZE And mrekilr your friends] Benl SOARCE Alrmail mnd briasgle,  Frautbhs) SMAKE Money salling slamps—3 earh of
ane fur bilz 3@ 11|pr ml.:rll:l ratalog, Ibecwlve | Uruguay “fiving horse” airmadl asd graree | 140 i, stampe Cral. $10.803 only §784.
fres, 70 "MEHII. ; !Ill'l!"m IE:':.ILIT ”"1“?.'".1 IElgl-ﬂnl'lll- lli:lll::lllﬂt L.H'IEFHI mlr':llll Hinres  wniil val aheets feea.  Hesry
hile  sgupon ] :ll'.ll-l i, allon L are Include A our paekE = Apaireldl, 1700 Feik ]y Mlmai,
Dallas. Texat. o tamas Mo Aleuiier. Onnl LI | “6 RARAWAK fe Te approcal NEsfEaet)
TTRICK (G Ihmstrared, 10c  Oaks enezuels, Hrigiz nnled, i ey Y ’
:lIITl-I-:{:'I I1I;;-I?-1:T_DIHHMH Wi, A1 Tar 56 to spproral -I.I:G-'Illlﬂ'l-l mie it Erbward Haissmam], Auburmlsle, 3Mass,
—ATAGIE, Kiyserler, lecitationgie, | luilmared 1iskn free with each erder, rita PREMIUM To approval eppllesnie A,
Toat ated bdk &5 r_f:"‘-'h Harner aos :..aul 11_t|= Blamp ., (Dept, B0, Cege | AMotzer, 1899 Likerky, Mscineatl, Ohis,

W, Migh Terrace, linchester, B, Y. Uik, FIEE! § . B A, Comifineallvis, 90§
“TELECTRIC Fun! 200 stunts, 110 voils, LI E. MEsslan_sfamps 350 per JII 'lI:I Ihe, | dlamps,.  whb  reacs Ition: 10
®1., CuRlbng Fens, Cannbel, ga.00. Forgk TEEE;I I8 w io | Htampl e I"ermsrlcanin

MAGIC Tricks. essape tricks, beoks, 0~ | orl zose. Misslon Cn., 4312 T‘“"“' hacine, 11l FARTETIER Unlted Hiales siamns.
l|||I'|I umu ebe.. catalog 1he tlln. Pen- | Chicags. maabaps, commemarntlves,

rer, i Jiflerss, Lewlsyllla, B

?|I'..'|.I:IEI. Cilklogus, w:-u:rrul
carfelch.  I¥l=e,  Singer, B5G6, 'I:Ii.l:ﬁﬂi..
Wissonein

FREE Telrki. Jola Inressatbanal EIHH:'
Junder ¥Maglelans, 0= M=t Soesdi, TIL

ILLTUHTRATED Macle ealabeg 180 Qharis
o, 3000 East AllegBeny Awve, Philadelphla,
i ITanla._

ALAGIC r'-mui 'n-_'_:'..:-_nu."tus""num,
Thent, 3, Jerser 4°lEw, N

BRI, Alaglelans” rI:II[-I.II.H A3, Laree
Hiosirabed rabadeg of magie, 35e  Holiden.
25 W, dFnd B, N Y,

BRARE (irceco alrmalll Exceptlanulir large!
Tiribkatly colored! ﬂ.hl:' slampi ko waeld In
firm colore!  Alss perkel (lnp alamips freem
Inlnl {new I:'I:I'IT|1r.I] Britlsh snd Fremch Col-
A ’E\. nery., mnkmal sEamos.
wic? Al for Ge o a al ppplirems? Exire:
arkage of hingee free with onler? Weskern
Phlleielists, 023 Blarper. L13[. Chirago

DENIN=—ITery rerel, 235 diMerent Driilsk
olonkes, Gerdnla, Latalls, rasge River,
Mremel. Eritres. and sl many ofher hanl 1o
wek tarbetles, Al fer only 10 fo approral

applleants, B, Welmer, 293 Weat b BL,
Tvew Tork.

1900 U'sITELF Htl‘-lu—!B-c A0Ek=E1, 03,

BADIG ZETS AND SUPPLIES Prepuld,  Fllseslamp, Hest, (o,
RENEATIONAL “Tocket madin™ $2.00, INMENSE Trlangle stamp! The lereest
Catalnguy, M0r,Hell Tavker, Shamekin, Va, 3'~',.|.5!L‘|..:“5Lu E.l'.'_'";r‘:'"" et " s
GIUARANTEED MErropbane pipal |ﬂl packel n Ih.l:l -foor  mcamea varleiles
maks or mslel—2348-kour sarvice.  Hireich from uunr r u.;h, ], Roummgs
dllaphragm  deubde-hution  ripalia,  27_0R Trhegu, u'l.l;_ Absoluteiy no coms
Others, F1.00, Hingls-burbsan repalra, $1.5 mGn I.u:'uuﬂn uer!H B ImiF I-I!II‘I high
iy 10e

"i"-rllnl- {.I‘.I 10T ral wilh dlagrame.  1'ml-
ceoplaang Co., Lad, Ieglewoesd, Cal-

“.:-J-:]”:Plf this “‘iﬁﬂdh'if!i] hﬂrﬁl‘ll
i ni apiiFoiel aEplirenla opma Hlainp
Co, Dept, PI, Pert Chesler, N Y.

roTenMEE, eRvelape,

fdoea speclal delivery, sl mall, 63 cenls goat

Free. Charles Towneeml, Akron, dihio
i ININT

-I'II1|.'L . AL
1, Cramada,
I TAKGANYIEA e, .A.|:||:||_1:|l'||.:. Carugs,

Iax_E20, Ithara, X,

a0 Illl"FEHEF-T L'“nlltd Bnbed !Ilﬂ.ﬂlu.t
aif malls. I0Eh  eenlury, esioiseinoredles,
2= 400 foreigne S, ron, 413 Dl
TEullding, e A

5 BIFFEREXNT Blampa frem 60 d1erent

rouniries & cenls wun approrals,  IRarkes,
Jeax 4FTE, 0]

AMAZING Packet :-.- stamps  Ineduding
striklng Azerhaijan  pletorlal. Quetemalis
trbingle, heaiitlful Bganlsh mssemormlite,
hbktarre Fatonla, 1545 Handurss, pisigresque
Haar, 2 1o mpproval appliremie.  Assorlabed

Differcet_10c_ agsansal aopll-
Lagrinn, &74 Yonge BL. Tomonio

Hlamp Cempenc. 101323% Xorh XNew Hamps
shire. Hullvwodsd, Callf.
BACHRIFICE 105  Quality II.'lr||||l. L.

Abefiadl, 2007 Wallare A, llmng, M, T,

Ml 15, R—75% varbetles—0e,  Aubsrs
Fianip T, Byreruse, X, Y.



POPULAR MECHANICS ADVERTISING SECTION

TKITED HII:H- stampe $1, $2 and 35 '-F||-|!
Tanganylia, Nesth Bemes, fle.. Tor 1ie
|nnru|rul |anr=hu-. Dicketn, 230 allh.

.“ Al T00 rounirles! Ll o0
H. sfamps, 1000 hl.npu EI]-!. (-I-urlll.'ﬂ.
IHEU W, I-'I'lu-ll"ul-l Eiillagipalls, Tes
1 Hith asdika, Iu-q l:‘.l'l.lm-l-
{jueer Charkhard !ll.'lllrh.'ll, e, 10e b dme
preval l.g-p]l.-:l.nu Hanmpo Blampeo, Mas-
By, M. B

FREE! Ex Andoera Picterinls 1o approval
lamts.  Keferences Foquired  Foppenger,
it Eruth Muple, Alean, Ohbs

EX-BOY King Mirhael set, B variefies.
Only Ave cents 1o appreval applleants, Balme-
e Blamp Company, Doy 1336, Tampa, l'h-

08 DIFFEREXT Hiamps 35e Iilg
qi-p-llnnl.i arily. {hia SEsmm, Hoz

erilird, Oliks. )

SACRIFICE Offer! Bplendid parket SL
Heolema, Kew lulpea. Demine Cosfederales
11-|||_'.'h :Hl{l lamp aml rnu:r oEhETs. .I.I'I
oy q|:| rovel appileants. 15, Marke
FF.:pr Mo, Myrile, Afpmrosis,

ONE Dollar U 2, postaee staif  On
fe L» gpprovel applleants.  Manming, 1§91
Crofona Ave, Mew Tork Cly.

CAXADA Cenference 2 values free whils 58
diferant Cpnadla or 2% dbTerent airinelis.
elther packed Gfc; Both for 2%,  Lisls fres.
F|||!«|‘.":Ii|!. B0 Al 2o 1oE0 U, Thcs 200
A, §3.00; appeoval selecilon wilh earh or-
Fl‘.mvlﬁul‘h Aiamp Comgany, Landen 4,
nn

TRIANGLE®, German Newgslnes Alutakl,

anycl—pes oo -H many danlies 8
mgar 1-:: :'Iﬂl:_r 10: be appeorel appilecants,
Angelie

RET-.TI- !'I-u,-. For Lhiee lasued.
Frefid, Warmeprin

'H-E.I.T":I'TE'I"L Al 'I1HI'.II.E|: F0E slampd,
1503 fllustratioms aml asdect packsl all Jif-
ferent e fure stamps asd wholieals culalog
hoeE, A, SeCresry Coo, Chatham

WONTTERPL L gnrn:ll:l Feea  prleeat
Tlg discomnis! IThax 1014, Minneapaile Mi

AMAEING Bargaln! #Het Liboria, Akrya-
pinie, i‘.ﬁjﬁul:.lil. Hexazan, 'Flnlllili "I‘lmu:l_nr{;
yikn, nt o appreal & [t
ol nnedh bricker, Terl, H

P ".i"w arn @ serlous eallector af the hHI:u'
grade of stamps send 2 for my Intredeslory
selection, Bpecdly what counirles you are [5-
teresied In (1st emdl 2nd rholeed and fecelon
slamps with cataler valwe of oves $L50,
i'l.lil Lflmgs over #7080 caf. valoe. A

, Btein, pr. 158, Tadk N, Beeley Ave
Lhicam.

I:]I:I-'I.I'!..IE'!.IIIEAT'!I"EF-" Taelee Fare B2
iles Tran Uangs, Albanda, ete.  ARaslulely
Eay eemieen.  Unly o Lronecn. 4313-F adl-
=on, Teary, Tnidlasa.

108 FOREIGN Stamps from al
waeld 1% egnts.  Lufbery, Dog 24
mums, Conn.

LEBANON: & Diferest free i0 approval
applicgnia.  Alllon.,  Angala,  IefHans,
;EWHI-U]'E Packet!  Alrmells, I:'EIIHI;_I?'-
ralives, o . TENEnUEs. prathpedues.
ebe., o ..lum[-mh. Jehnson, Hag 46H,

Providencs,
JAPAN, Turkey, Pogtugal. 10 verleiles
ewch. 12 to sppreval  applirenls  Dleacan

Blampen. 18 1600, Fall Hiver. Mass,

:11 IPFI;]IEE‘.I“—'I.‘rHIrH'!IIrd California
Rirentenninls §1. FEdiker, Cliron, Ane-
hedm, Callfurnts,

WONLTHWHILE Tenn¥ approeali.  Fres
Ve, Waenderial sperials. K aslamips i,

aricoert, Fayrla, Ohis.

DEST Marepint  Heft Hrunel, Triangles,
Ef. Kitlzpevis. Latakia, Bchleswle lsrereel,
Urneuny amd oibers. Erersthing only Qe
1 gpprevel applieenia. Claney, 260 East 21,

Al diferent. Poslage Je
*. M. Umaker Blamp Co. Toleds,

Hibhles For

goor Uhe
LLET S =

ATAMPE, 1
Lilsts free.
Hifio, _

LI'XITED Siates—>Xine sltamps calalogulng
£1.40, Hpevlal 19 Superior, IBax 8544,
Kengas Cicy, Als.

13 CHOICE 8Stam,. 5 e spproval sppli-
canks, & T. Hl:llt'.l, B3l Lierkeler Ave,
Plalnfield, Zew Jderiey,

TIa0 DIFFEREXNT Warld #tamps L0 cts.
Mipeee, 8550 = rid Ave,. Loa Angulm, Calll

DEPRESEION O er—535  assemed=—15e
Flasley, Jahnzon Fi. nn, Mags.
THARSIVE Itargain!  Atsesinin, Antlaoe,
Frusdar, Cypius, Xorih Borneo, ofhers, 10a
wiih &ppravais,  Culbey, 1180 Either, Boulh
Futwd, lil'l.l!.

H-ULANE Slamp with Wm, Tl smellest
ITrugndy, Plodeed Land 5oy Kimg, amel
g A0 alhers e, Paclmpos, Ihax S5IM.
Olendale, Calif,

Fldan o0 CABH Anmd stamp prizes glven
free In subscripfion momlsal niew en,  Band
12 fer 1we sample copbes and 1060 frim volei
bn fstest.  VWeslern Btmmp Colbector. MLl
Clir, direg.

VA

UXITED Siates carlr entries. High wal-

i Ademalls.  commenoraties,  Blocks
phests,  Lists frve, Nagy's, § Boulh 18th,
Tl et i m.

MYETERIOUE Froriess Leller 0 regular

approval cuslainers.  Ask fer anprovils Tae
premliem aml Seialle  FPhllatellor, 811 Ken-

ey, Qlemdale. Callfornts
10 FORTUGUERE Coinmemecallves 10 1o
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Eealls 35, Bip mee®is  Sample 20, (04
Faort MM Diefhncd, Ohlo

g

T. B

i

NED §ick HI[HIﬂl T
Ime.  Agents price FLOO mar dozen

uiler, 08021 Ddzle Highuway, 1oseweod,
FILEE—Profil-tripling forseles.  Details,
. Iin- | o mmakl,

P00 ARTICLES Whelesle,

TelpecLory
1.E80  fobbers  £1.90,  a00—EIn.  ATIS

H-1011-30, Trenver.
NEW IG: Beller! Enaw apywhers, maka up

1509 prafll. Eeery Bame nesds 2 0 19
Plppars for clolksal ines, awslige. vl  Amakel
everrome, Erips [lhe wvelvet, helds 1% don,

:I!Inn:lﬁ :ulehr I'E'lﬂll-l!lfllﬂlﬂtl.‘h ElJ"I:IIII:I. marial,
WAl il;. AFEEE. ampla .
ﬂlm i PI=-i0d Flymouth, Chi-
I"E"‘ih"i" Earh, Any sian?! Tieautifa] q?n-
tarnlshable peld windew slen Jetlers. 0%
iy eptalague.  Amsanles benuiliul samples.
Taluabila weellng #quipmest frive.  TEemril-

lireaking offer, Atlae Slgm Works, 7941 4.
Malsded, Chlcagmn.

BELL: Fersonal Christmas eards]  Bampla
FE rrH_I“ Wentmweeth Co, 17T Milk Siredt,
AR

108% PHOFIT In the Erorlasiine Slatri.
Mo Mint o frietlon.  What mokes it Jigh ¥
Mo wisd ran Bloew WL el Relails G Ram-
e and sales plan e, Wew Alighod Co,
Jgrk PAT-11, Tradford. Pa.

AUTOMOTILE  Beecinltles, Guaranfesd
frrmulas labest meneg Laowest nebees.

mMkers.
Murphy . Chemf T
e ﬁ"“.lligl IE. wmiel, 1034 Digglas

MYSTERY Card set! Diogs entirs |ran-
ing il.l.h-il.l.tl.'lljl Privents acarching.  Faves
eleciricity.  Fer hllll:llmn ilu‘l gm:rﬂ
il Mouscheeping, 18065 mirpilis
fuenishi=l I_'}.l;tﬂ':l'll'.ll:. Dhepi. I1 ..l., 450K Ha-

yensarEnl

AAINCOATHE, Men womien,  ohlbrens
§5.05,  Ouulic dees.  Ooodvedr Kolmwear. 18
Weat 28l New Vark {ix

I'TFH Mew, Warhes clothes ppollmaly eleas
without robblog. Ererr wamen burs,  200%
refil. Retalle 25 Iz repeater. Sammls
i'-'? Atlas, Chestesfiedd Blatlos, Degt, M- 18,

FEED.

L —
PROPELL-0-LITE: Nesutifol awtosmohila

fidlaler aedigeaEy. Produces revalving eal-
gred Hample, Prepgell=i=lite Coimn-
pany, Mewigeen, Ohin
BIG 'Frnnu selbl pmrl.-ll misor alls,
pink, ik hl-r:'f Bamipls rasn  Tooe,
erln & Hrowne. 1602-A0 Se Hulu.. -

CARH Im yoer peclet every iday.  Bhow
pmazing valies, hlh‘l alifirla, Lled, Bose we-
depwear. moressaries.  lGeab all ﬂlrl-'rullllnn-
Hslni and tles ko prodocere. Cash Banuses,

glanspraol selline sucft Teee,  VWrlie
E 'I.'!ﬂ:-ur Toeech, Tred., Depi. LL2, Wesk

e Vork, M. J,

A BELLIXG Mireclal Profits Trom the
new Ilie-Way llme astoand even  seasonal
wwlerans of selllng. New plan solves proh-

lem of depredalon Baney-making. VWelle at
siiea for Full detafle.  Mite-War lusls l.‘-'rl-.
Thept. P-L0E, 4307 Wame Ave., ¥t Louls
Allsasnard

AMAZING New Incentlon.  Attachmesnt I!II'
e liilks Efuinii  Bams I.-II':I
grel. Tasrinalisg. lhmlmﬂr
EI."IIZI. 25 hringy ol Mg, 'I}:r..
wm, M. Y.

BEXD Ale rour mame and address a=d 11
mell rou abealeiely Pree fulll detells of o
pucrwisful money-making plin that |s bilags
ing noibery $10 bo §55 a day,  Albert Alille,

JEL8 Manmeath, Cinebronasd, o
DITETRITE 'l"l.‘.lﬂﬂ—'l}lnillhl orEenlzlag wo-
MR mhu I g H:I:ll:l]fﬁm_luuuﬂ'u W=
mes :l &h. i nsatlonal wro ot
romperk 111 r- 'T-Iilh-m.. Erapt, KEI'SI 101 Iack
Are, Mer T
WEW, T H hla—E&ieldl .
(il I'.LHTET“'!'Ilh u‘:ne:'lllhm::n rn:TII:l
white, Ileialls fres, Eh'l:ll'il.' Pruducts, Lept,
Keld. 305 Malin, Akron, Olifo.
EABRN Money I:-lru:- hy mall
e dichilEeaied selape.  He
r;fﬂ_rl:t.___'l]uun.
BENSATIONAL Nechanleal "Eaps dancer'"

Detalls
, B

peils om slght.  Metadls 3, Coste sou §1
. Bemiple 150, Wilse, 10HE. Broadway,
Toel Tdos, Ta.

AGEXTE, Banid Bl IbII} Fee 25 nessstid

tandberchief samnles and whelesale wrices,
W05 profit.  Cieeat Clkp, 8 W, 1TIR B,
Mow Tork.

AQEXTE Enersious peofils?  New sentos
Wl “Hedargreal'® syilem  enables  Gnvane
1o play plane immediately, Kosakoles of
moele unneceseary,  Prire anly §1,004, olnr-
wraf, G0F-A Woods Theakrs i..lldt.. Chisaga,
[ETEEEN

AIENTSH: Xew potcmied iool) sells ot

:ql;:hi Ll mﬂTrlth;rﬁllmnlrﬁ eni] $50
L 5 cme Elecs
irle. 533A Kas HTF'N&I £|:i ..

POPULAR MECHANICS ADVERTISING SECTION

SELLS Liks hot mhn. blg profits. New
lsundry esap fakes, perfomed clelhes whila
wishing, 1i|llu.q']; El.lrh.ll'l.'i g boised,
ele.  Hunsel Laburstofles, LysSrock, N, ¥,

TUHRISTAMAS Cands—MHg velues. 25 with
namia §1.58, For assorimends 190°%

Fres offer. @Giraphical Printers. 53342 Norih
Ave,, Chireps

oWDER et cleaner.
s instamtly.  Leaves oo odar TinEs,

gfinloed.  Cleans ajusta for rru:l.lnn of anl.
Hi:l'.“ het dirmnkng Bille Large can
She.  Apents wazded. (Aloinb  Leberaboriss,
Tasbarion, Ohio

DISTHIRUTE Halr ade throorh stores,
subsgenti; glve prembums, ﬂil1|:_|||1|tl dike,

Ret 1841, Washlngion, T,

YOO Want o fast seller—Hers It 13! 235
ineal hutkied smbosnl Xooas cacdi, isio
lruri will reslomers nese, only

135, Yoo will he amazed. o ru:rl:r:'-h:l. Hue-
f:!;':l Kellable IPrisding, 711 S0 Dearisrn,

IIMP-'LI' New nrudmu.
aell.  Celalogus Tred ZE'EI"I.-I.'I.ILI:I. Eh-lml]h
Buz G0d, Girand Ttapids, Mich.

MAEKE-S#l pour owm |:-:m|1u tts.  Fommula

Ll Trei. i T 33, Tasirldgs,
:LuhuTn_E,__ - A
BTHANG ]ll.ll'rll:l.t Whod sole iklng ssun-

iy by sberm,  Applies Slsell instantly, LW
priced. dwoiwears leather. Waternreof. Ealls
on sight. Agents cleaning up.  Oulfit Tree
Korlatee ., Toox DAE1, Akeos, Ohio
AGESRTS For Hanslick: Powdersd hamd-
hculﬁ'- Approred Gn;lhkﬂu useieepl Iu[ BEM
:. Euglaines, afipHarban
salar D'roducts, J-2134 %, Fror, |1I.-

!l[P.'"!. Wamen—=5ell_new 10¢ stesl  wool
broeh.  Sells Iteeld. Blg repenler.  Money
maker  fiar ﬂllrlllu‘l.:g. Bkourmak Corp.,
Jiny Kase 15gh s, NOT

PEARL Nerhlaces—Szapey sellers,  Bend
-iull:n for_dogem asgartment. Hinover Trad-
Ing, 110 West d0ch, New Fork

AEXTE, Neadls tlireaders wlnfori? paals
eird helngs simple gnd lowest prices, 3ilbr
o, 506 Fast 175 85, Hrope, Sew Yook,

L-Iun-.. TEIEoTeg

PRESTX AJl pubdsip Frull _j'ir 'Hirrlh'
HI:II:n.: likn 'l'lll:l fire. -Dllll T -ll.'lll -‘ﬂ.lr
oaifl.  INmllonal

T!H-:Il'ﬂ [, FI: Laiiki, Mo

4% PILOFIT Relllég slges dead sveey-
wheme, Largesl melerilon, wonderful  rensst
Ligdiness. 1. 0% worlh samples. $5%; o6 glens
FLIH I slens, $5.00. P. Franklln Co,
HIEE Third Ave, XN, V.

MYSTERIOUE Liguid:  Bolders, remain.
I:mi'-lhIL glass, whiboul kedt. Whiddwknd
pil B,

10 paofit,  Teesbever, AJ1TPM 0
Fing Park, Uhbeaan o -

CREW Managers and general agends wani-
el Tor oulsianding momey-maker 1931, Puk
jobdess men and wones Lo werl evervwhecs
tekler anliers l'l?l' dollag  Boass  Chrisbmas

FreL carili, ditlgra; Ipa,
B T o 108 Jota ™ Apents mas e 13 0

nhn:lmll. Tremendaus  Ineome  poeslbde. IF
:ri'.l niow.,  [laleed DFlaisibuters, 1851
141 H.il'lnl'. Wl

DG Momer slemdyr. Flgh rrads eoverills,
Le. mamds. slleta. ..I.d.l'irl |z orn Liacle,
Fait ll']lﬂl Gireal démand, FProspecks ev-
gl F:It aubfit, Birong Mfp. Com-
pe=y, #11 Wesk Jackesn. Chlcagn
DOTRLE-EYED  Belf-ihreading.  meedln
nackages, slze 0 70 sample. parileslars, 162
Apents wanted. Wm, Delesty, Vandaila, 111

WDHII: At Bome, casy handweork; pays well.
TEex 175, Preciton, Masa,

Hﬂ.l"i"ﬂl.m.lﬂ ChemBeal cloth. cleana, pols
hew, Bl meetals Enstasaly witkoul Liguld,
lt‘l piwiler; F Jhriaking  seller  En
IJH'I.I'Il.il sEOEEE 005 prefis: mmple free.
Bhot._Tk. ‘J'«'Iln._._ mon_Cikr. . J.

RTRE Christmas goiber]  Bovery wae
man hu:rl. 18 a day emsr. Wri i &
real surprlse,  Allsilen Factory, P, T128 Fiea,
Livk Angelis

MANUFACTURER Wants esergetie oalei-
men ) braml new ooedal apocia i, “Tl:td ot

polbern: DOOF eupsenlars, pootected territary.
Nome Trodects  Labarsiorlies, Alleseapedls,
Minniesoia.

EOENTLERS IFlue stk changeible
wlgns, every deserlption Indnng froa,
Larwcsal pedces. Wrile amick leT's. TIT
Nuorih Larasin,

"EPFARKLE'™ Sells ltlu-l' s
NE prafis.  J. Hoing, I8 Hﬁ: |I:pn.

r

BIG Profits teking  eedirs, shirks, tles,
wrderrear, dresses, hoslery. runrun, FE T
ers,  leathercoats, toreralls
frep!  Rimreal Ce, Depl, 8, 4:: 2K Ldn-

ale Ave, Chirags,



POPULAR MECHANICS ADVERTISING SECTION

i s resllver mirrors ab

]-,nﬂu ik e Lipskngdd ||I||:I..|:|I: lul.ﬂpl.l'l!..

Praitabls

tablpware, e Wells Borinkle,

lar,

Huﬂsiu ;Ejulr“uwn |[:‘r-l|urll Eufl.::u.' l:r{l‘gl
i p2. poap, exlracli
furnish  meeryLhin tl YVeluphle hogk  fro.
Watlnmal  Sclenkl Liberataeies,  1#30W
Brasd, Ridssond. Vi,

POLMET WPolkahlng clolh semoves iarnish
fros all m-||:|.1.| withowt ke uis of lguld,
paste o powder, Our kpents sy it wells Tue
“hot  cakes” ﬁ-ll-'l-‘lh 2507
Gale & Co.. Inee 15 Hﬂlrl'-"li'l:l
Bl acvici it L 1.

|lru|:||u Free.
Lo,

names o5 pockEl-Key
k with wour name,

Lamping owifds.  Emslem

naiss plales.  Far ML
I i N T

AGENTE: Stampin
pEiesiars.  Hample
milidress, Do
chevcks, rhick-
Co, w

THIS Advecclsemient ran maks wyou ikow-
sanids of dnillars AF yeu®il welles lmnday for
Cere-ppenine’” lerature diserlising ACIer's
Fuoremiosl Feemula Hervlee for oeasily prodes-
Ing warld's latcsl, best-selling  speslabies.

|T Tinei.  Invaslinent l|||l.||. Profils reat
3wke that goml momey “re estitled Lo
AlElber, Chemist, AP-1784, Tamps, | I‘I-ll'illll.

FLAVORING Extrecte—Tbctle  yoursell
Lebels furnlsked, W% prefisl  Whisl-
winld =oney-mekess!  Repeaters!  Free of-

fer, ‘Teoapas Manufasturlng Compesy, In-

diemapalis, Tnd
BELL Alan n-elﬂ-r—u.nm:llgtul pEap
wleben.  MAstar M. 70 Essk Tih, WY

15000 PEOFIT Making formule:  Fal-
fawlng and many others: Actldenls anid emer-
gecles, agrieuliure, allors and  amelgaess,
wrilst’s muterlals, hevernges, ceminks, glued,
pestes, murllsges. hlmh!nl. eerasaking. coi-
oring melale, dFalog @lass, heat freatment
of meetals, househald Formulai, bee  Eredm,
rondeciionery, chewlng gum, lepldary work,
eeterminating  vermin,  Jubrivasds,  palnls,
sarnlshes, peatography, condiments, canning

ulax, rubker, sakp, candles. paldaring,
ledlel pregacmtlons, 'p-:ri'uml.t wa Lispraedng,
Areproafing. writing meterkals.  Just wrile
far UErjentife  ameeiean  Escyrispedis of

Formwelee.™ YWhen podiman Eandi yos E:;“
par £330 and poital Hnrgr: Papular Ma-
rhanbes Trress, Roam  B02, 'd: Ofitkrla

B, Chirmgn. 10,
HIGH-GRADE SALESMEN WANTED

GEXULINE d@ehl betiers Tar glore wi
Easlly applled. Fres gmmnples, Libersl affec
1% pemerl nis.  Meiallle Letier  Coa
A:NE-11 Marth Clark. Chleagn.

FAET Mall seller—Free
rlmltrl furnbshid,  Seewagon,

EAIIDEE, "lama
TIZE Wesk
Calbf.

amne plales. slsms, numts=e
algns, ete., prof-

" An Wl

EXGHRAYLE
lates, desk plur.-l wihnibes

g large. Ibrell Hos.. Winthrop, Mass,
1EICH .1.J|:|.n-¢1- acpdring gold inkilals oo eu-

toisabiles.  Easiest ahing ioday.
#iin Eseded. M0 prafe
ll-l.hu." X-1

Frea spmmies,

n.

PROFITAHLE Haome buskness.  Lexll-
mate. Mo renrassing,  Mayvwos] Publlihers,

I'-022 Proadeay, New Tork

HEW Disevers. Washes r|u1Iu|| welehioen

rubiblng. '.\'hlrlw:IimI geller. (dredt repesier,
-l.nn

Hpd ol g, lix Erew. Dheseo. 42LGF
Trvlog FPark, Chbeags.
AU CCEED With i’nl:lr wan products. Slake-

Mo #Eperl-
ELG0 jom
3 Washkng=

el MEwin  FGdrecl Fofigslis, jEioeEei.
trade-serrets,  Analrtieal service,  Calalog
fre=.  IE. Thaxsly Co., Washington, 1, L5

FHEE "Iwaklet af mener maklmr appor-
tanliies,™ new llews. orlgine] plins. momey

judk| pivreld Ginl olfer Calidable  LEfOF s
tian, Mons meytibee prdidliss or oeifte. Elila
Co.. 214 Orand 25, Rew Vork

MAKE Vour s prodects, E-nhr lllul.ll-
waurself, ‘Tallet wribeles, ssan, eILPACTS,
furnksh  ererrthing, plushle hoak l'mr
Bealipeal  Helenlifis Laylarmlackes, 103U
Brasd. Richmond, Vi

A BIRINERS OF joesf  orn-=5liing
aparkling Eglass nama aml oomBer  floted,
checkertoard slgne. Iix bock and sammils
free.  E. Palmer. 512, Wosater. ko

ADENTB=—=Clere® Inventlan! Inkspoam
tmalini every pen a4 foenialn pen, il affiee
geller: ble mrofli, demand incressles evees-
where.  Exrluslre teerlcery affered.  Bample
freee M. Mprul Compiny, Telbune Dldp.
Naer Fork, N, T,

MAN In #ech C[own 0& plabe SUDs parcs,
refectory, Bathreom Sefufes, pefinkeh Beila
milrraty. chandeliers: by new eelbal, @
eaplial af exgerienes Tequired.  Simple plan
ef masulaefuring at hoioe etarts vau in Wl
imney-reahin T l'h1.l1. Purnl
Fres nparbirnlpra and preafa, Qun Metal
g, Ave, B, Deratur, .

AGENTH Eserywhese making moner wiik
anur lme of klfrhen special@ise. dimiaidad 16
all homies, Hig cifmings passibile,  Wrice 1a-
day for deladls. P, Beed Fller 0o, 35%
Ibromlway. MNew Tork

LT Mpma

and Tagt sales T gmner
Lure pald Imleiels far his aein, @) rharge
51.50; make EL.45. Ten ordery dmllr easy,
Welte fer partledlars and  ffes  gamnles,
.'l.mtrl.tj.h_"_!n anvfam 4., Depl 40, Egfl
raner. 5. 1.

AQENTS—ppactunbily 1o make  moner;

IEXN Wanted—Ry warld-wkile o
Apgly hy lemer anly, Fiving age, expesienss,
referencre.  Indualry. pellability, maln sl
Hiewilons, Nan delesisil @ill hassme aulhar-
kemd Fawlcleh dealer an siif edplial  &wed
tapght e o estaldleh £0.800 annoal buasd-
ness in eome 350 farin and home necessilles,
Mait with auto mreferred in Introduse nited:
nelm amd Lrarel stepdlly, Wrke immndistaly.
Hawielsh o, Dept. K-2-FPP3, Frowepest,
LIAETTTTS

WANTED—red dalimsien

0 hanille oor

p oof Bre guallty ralneear. Pree coad of-
fer, Libwrul prepoiltion  Send for new oo~
fit. Smart-Tex Company, Mackinew, [

DISTRINUTORS, HEaleamen.  Now  bnress

{ion for every wlnides apariments, Bomes,
Mabhlmg sdmiler, Melalls #he, predosted Lee-
rhigey, 1807%  profit,  Fred Fifers, ELET

Plessant Avenoe, AlInmseamed s

SALERMEY, Neprosenting matiomal mano-
Facgurer moiling  tichels, ehodEs  do hodels,
Baters, Feslgurants, riohs, bugses,  Lilwersl
ﬂI’ﬂlrllllll.lltll Elllanl Thekef Co, 13 Vesbry
Frreel, New Wock Cllw.

AELL .ﬂ.lrr-rt! 11} Hllt-'ru'll.. plie, mlan ap-
mainl sub-ageats]  Every FATET Drospect,
Ergrilmg masy welleal 'rl'-ril.hh.- Beal-Dirr—
weiv, permanenl lgnitin walerpeoaling,  Ades
iz #0500 Inrlllﬂl:l-lﬂ. paiamablles £r, 81,
i%an enoesh for eeoeral s Bampls ELa0,
Hr;l.!]:lri. Co.. 4120 Cppiess, Haisas Chy,
Migarer

TEM DATLY! Fell pricting for Balf. Cem-
plete line. 340 thousaml,  TEg  rosida-
sling milvanrsd 1000 cards, BldlEers $1.50,
W r.n.;f selllmr plan,  Experients unneces-
mary, Elaborale ouolfil feee.  MNoribwesteen.
G:11-0" Jarsan, Chimgo

n|!I1T|11II1_ TrHLE— r!plllllnp; mulans-
ilve pEoiloe. T!l'l'lliﬂ' "-'l-rll.-l I'erflo, G0I
Eugle Bareet, HLofTals, .

APPLICATIONS lill."'\-ll'-.'il frrem few high-
iype mepriceniatives,  Preluct Envolves large
manufeciurery &inl ¢hals el also pholais
alangl and buginess  EndlTibmle,  WWanderful
apporiunily 1o might men.  Address Maloo
Manufsctyzing Co, Hrldgepeet, Cenn.

SALESMEN-DISTRIOUTERRE MNod aule
tire pabehi gusrenleed 10000 mifes,  Tie-
nalrs hloweuts mecmenentlr,  Sells Famges,

cui siatbens. Eire shops.  Salesmen’s prafb
1086%.  Up to HET% be dealers.  Kasy sell-
Tia # rerrltnTT. nemy  TEubihes,

L, Iraylan, Ohbo

FiNaANCEAL 'Iml-p-nﬂru.t- wnd |swme fos
1Ef= dhrongh ronstasd, erer (seregabng eepeil
caminl#lons withool call-Barks,  The huosi-
T nr::l!: rllrll_ll:-_r 1Hﬂ;ﬂﬂilh?.h£!u!.wg
amfl salnnel  EEan ol BIE
Inicial pmoft.  Commoneealth o, G0E 4.
Drearlam, Chloago

WINE Julee. wine hrirk. heer brick pales-

H ' i, lsirlbholors. crew mankeeri! Fee hesi
E‘.;.“#.*“;"L:'-:‘:;“‘ "1“'""“:“::: .112'!; Fuﬂmﬂihnl{ I’frrl'-- l*::ll!;r"-n:* 'i!."“:‘
. rm; iha oripisa no . Dept,

!rllnl:"l:.__lrl. Ellte Co.. 214 Grand St. Dew 4741, Han Francisco.
ROMETHING The hodedwlieg wa=d, A nriees  ammshed

signil gusrenles o asie moi amil Elm in

BALESMEN :—1"rirding
ot

Rusdticas statboaery §2.00 thousand.  4'uris,

JlA

THE One:Maotlon Resdall eovelops sealer
sills e demenstrailon: seals fifiy o minuke
Metadls $2.50. Kendall Company, Fast Jaf-
frev, M. H.

BUILD Up a boxnes of yoer own, part
of full e, #elling naticaally known aubos
IblhlI- meeaddtles, Quallily preducts, Wekle

d:' far terrilacy and pariioulers, Teurist
!"rl Mg, Compeny, E-11, Misnaspolls,
Slknmmania.

E 4R £330 Demils;: hlhlltﬂ;ll'llru lifm nl'
men"s sulie. Meets present

.|'|.1:I.l!LI]: valoes mi 1].‘!-. Ill.-ll] ill-.ﬂ..
Hd-. .l.l.u :I':lJ slickers, fopseats

boe® pins. :Iu.l tﬂnlﬂl:llhﬂ palil
!In ndrance. il.! al - honna, ron ol
SHtate ape ling wxparle rH:i. dim

Fuaater, Ine., Dept. 211, 2230 Soulh Spaubkd-
ing Are.. 1'h!r_lE.

AMETHING Kew!  Auviomstio  jubser
works (ke magle! THEerent—hangs en wall,
Fasy 1o ¢leam  Siraina speds, pulp. TEEE de=
manid=mike up te $I7 dally. n-rlall st
nffer, Write ||ulrk' Central States MMz Cn,

Depd, I'-5136, 4300 Mary awe, 3t Lauls,
Missourl.

AUTO Benl covers, £1.0%  Amaskng gosdls
Ilblehes, Friw ouifit. Colorzone oo, D

Muolnes, Tawa,

MARYVELDDS New pelee einds; all feod
gares. Fandrard, Lakesngd, (o,

MEN, Wemes, meke §T6 weskly welllng
2w high-grade medirinal food.  Wreite Felp
Lahiratorles, 08I Pershing. SHan  Dicak
Atalldarmla.

AEX Making feftune fiving sagging o
mackeda.  Colorgoss (oo, Liuw
Miilmes,

NG Profile Bn Four oifn Beslaess.  Sell
replacement parts; armature peximling, Fee
neded  warium eleeners a1 wholesale prires
froin malaleg, Eioery baine seeids elther re-
madire or menewed meachboe, Wrile gulek for
terrliary: free catklesr and full Infcrmatisn,

Ki-Mew  Baseper Ca, 261 Omatlot Ave,
Tietredt, Alich,

MAKE T'p i I]S-ﬂl’l] r oweek!  New
legal uunrhlrl;ﬁ Xn inweslmant 1o
anyTm, u:r:ll..r I:B. 161 $Washinglan,
Wl do

WOXDERFUL Opporfunity. $20.00 § day
ean b eirmeld.  No esperbenee necessirr. Yoo
ran alard af eire.  Hhiwleg the Iatesl ihleg
aul.  Eelf protertiom and home orofsetisn st
poil.  Aged | be 30, Mot insuPanee bt pro-
vides Lenefila up 1o BLOBLA0 malirsl o aes
cldenial death, 2000 per week §f eirk ox
injured Address Netlosal Ald  Seocledy,
Hpeinefeld, 1N,

ADVERTIRING Tenclls. Tramd pew ling
and sales plam  djuick cash rommi=sions,
Aummles free bo husClers. Chiemps Qesphile,
128 Ao Clinten. Chirago

FELL Tasehtoards dieect to denlers from
world™s leading punchboard Tactory. Whele-
pabe grrless, snnrold peolits, lg esmimbe-
rlomm,  Bales ki fges,  lNarlleh Co, 1407
Jwcksen, Chirags, -

RIG Prafils taklag ordars, shirta, 1les,
undmrwenr, drecers, Bnagbery, madinesals, peeat-
are.  lpsdherccats, coversils, panie.  OsgHs
freal  Kimeod 40a.. Ikepk. 65, 4P22-33 Lin-
raln_Ave.. Chiziga.

2ELL Cerded mazor blades. asirin. viclet

Erepih  roie,  ehewkng  lematkve,  pallibing
cdtha, sbhoe Baecs,  heodkecehifefs,  rulsdsr
goade, oo, Large line, TSk rerseat profiis,

Atiractive dlsplaye. Sopecba Company, B203,
Eiltlmare. Md.

SALESMEN—Four EL5.00 sales 10 siores

nit vy BLO.OF dufly. HSapers Hi’llflﬁl. Esi.
150%. 2E0]-12F Hieffebd Ave., Chicagn, 1
EXPERIENTE

Baleamen  Wanilerful an-
furlunity sllisg full lss acchimg aml Bealih
malicies.  Ball ewey.  Libsral  oosaissbons.
Tuwerdy-foer-year-old _lepal Feserre Soinany.
Virlie fer spearlal ofer.  Inter-Btoie  Thiels
ness  Mien®s Acddess Ceo, Dept. 15, Dha
Blodime, Do

ﬂ.‘nLEB]IE.'q Become  |mdependemi. Owa
eur bosleess: erperience IJI'lI'lI:HuI?'I well=
ng oor Ein, Ui pecldanial Sesthe E arri-
e ; §25 “rh wowkly hesselles—§i 0600 voariy,
{her amounis preporilonate.  dGuaranieed
scendy Incose dfrom renexmls.  EI50.080 des
Eu::lll:ﬂ insurance  department '[rnlﬂrlll
"nHr{& Drepr, A, TLA feouer TEldg., Dews
ark, =, I

GIVE 'Fh:nl'll:l--'l:'u- to BITD weskly., E500.0HA

eeokipg. Mo rompeiltion. 48005 profi. Mo bimigers §1.050 theusanl, Testber cabl @i punrhivard firm assounces Baw 0 ]lniil.-
|Irense reamired.  Sipdlon €. Box 235E. Ban | free. Mig romsdscioes  Outfi free, Leades | ment plan. Heason pfarking. K&®, 455
Ihleps, Calld Eraneny, 118 E S HamlHon, Chienpo. Navensmend, Chirapn

MARE Your own ucts, Emplay apenis BRAND New pupraniced bosimess bellileg NEW s;-malu—rs-:llu every dmsiness amd
E‘ﬂn-hnll IIJH'- ‘|'=II;:IlII-I art Ill_h;ﬂﬂ&:] FELrRsli ﬂ_‘f: plan for |;.l:|.|:||1|ni :L-;':E-um. H'n'\-l_rplhﬁ et fi- r:;.rad'uulnnl FH"I |:I IE Ili.uiﬂd;urﬂ
urnishn erefrLhime. HEole 3 ire.  Inexpes=ive, glezmen  cleaning  u 0 oekly 13 n
Matlona]l  Brelentile  Taboratorles,  185W | Big selling owi®i fres.  Stlmulators, Imo., | moach Wrls , E. Armstrsng. I"resi-
IErewd, Rilchmaond, Va. 4311 Ravenswssd, Chleago. deat, Ihll:l PI Mablle, &la
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HELF WANTED

AMATINOLY Simple gpare-Lime boulsei,
g prafie Xs k. #WiF hame b= your
nffies,  IF vou wast o mile Peal EOnEY,
here's your chanes, Full details free—wriio
quirk.  Albert MiIls, 1218 Monmeuth. Cin-
cannail, |

MAKE §50 Week plling parages, fililng
glations  permanent  radialar  repabr,  HGe
patknge free.  Apex, Box 1303, Tempa, Fla,

COANIXATION Flashlile ber rase, Wrili,
L. A& Triess, Minneapolis, Minn. .

AGESTSE—Momn rarn and callous remsaer
will bealid ped & siemdy Tepeat basiness. Semil
Laday for kif-#lze feinl owific The Mok
Amnpeny, 204 Seacks Blde., Richailer, N, Y.

EDUCATIONAL AND INSTRUCTIOM

7. B OOVEBRXMEXNT Poslilons. $1700-
EE00D nnd up & year. Lab oer expert {former
Eevernment examiner] prepsre yoa for a po-
slitlan In the railway reall service, rurnl car-
rier. poal offee, coalains aml olher Branched,
Wrilte today for Free baookled. Depl H Fal-
Lepann Behoal. Hoehiater, N, Y.

WORE For

"Unele Bam."" #1000 bs
091,00 mwenth, Hundrelz posi-idegression
povemnmernd jobs, Sieade. Men: women, 18-
O, lmmon educetlen  osually  aullelent,
Fxzperiense mmecezsagr, Prepere now, L=t
posltions and full partbeulars—iree.  Welte
Lizka . {:_J'lﬂl.'lil'l lesticute, D, 08, Rishii-
Lir, .

LEARY Watchmakbng,
moremends 9%, rabtalog e
IHlre, Et, Lawis, Mo,

'F'IT‘-II-'-"FI'D Ehorikan,

'F.'lpllrl.rlrnl.'ﬂ wmbch
Slewari’s. Blsth-

hrma  fewthoak,
Marr, Teacher, Xushrille, Tenn.
HF.‘J'L"{!HF A  landwaps  amhlied.  TUn-
prowiled  professbon: wandesdull Ij"_5||:m|r|.rmll:
for money-making. Euilly r.uuuur ||:|' mall
Ears while you leara. Bl Vrite for
defalls. Amariean 1rl|1l|IrI[|B bﬂ'-un! £ Ply-
moulks Blde, [he-_!l_l_:_-llm-.i._]-.
LEARX To "'wipe”™ nlomtsrs maund lolst.
Rligple Instructbons B1 06 Iksa LOE, Wosl-
e, L. 1. X, T,

PROBLEM Lawers—Increasn income. 1¥lan
1w, Edurstlong] Pramogios Servies.  G0R
Fifth Ave, N. T, .,

HEGEIMNNERE Instructed for soulhemm holal
i | £ B, Carsllna, H#nnulll“ Floarida,

Liem Flofel Instituie, Drawer 11860 A, Disfon,

]',F"'.'ll:"'«i' Walek r|-11:lr'|r|; at home, Write
Ter Pree heaklet, The Dekelms Waich Bchool,
27 B Wabash Ave., Chlesgo,

LEAEN HUk soreem alim miaklng ab honss,
Huge prefize. We foraled mmplele squip-
marnl Amrogn Phoie  Engreving  Scheals
Aurora.  Mlzsuri.

BLTE Frint readine—all drades. Colums
Blan Hedwel, Drexel Bulldlag, Phlladelphla,

LEARY Commeereinl. morireli. morbes gle-
Bure phategraghy. I[lﬂ! wr resdili=t dnstrue-
flom  datilog fnee W Tora Instigute of
Photorraphy, Dept, 484, 10 Wt 234 Bk,
Few Torh

10,400 MONEY-MARING Forreelas. Tellas
voip leged Lo make and sel] almost everyLhiss
e=der the se=i ssamelics, muckiage, mnbl-
gresms  polullans,  hatferr  eolugions. hever-
mEed, thesae. chewlsg gum. ebeanlng prepas
waLkeds, extricis, halr pregaratbang,  daks,
Bliukng, beelber pellah, mireaes, perfuinis,
pal e, Eyprariter rilibons, carbon paper.
wishiing powders. Ilguld scap, end hundreds
ef piher peofilatde arcbelen.  Beml &3 meney.
Jiet wrlte a podtal fer ““Henley's 2008 Con-
Liry Thsok of I.Il"rlrrnu|l|. Par pastman poet-
age and 51 Mepular Mechamirs Fress. 200
E. Ontarlo Sk, Room 302, Chlcago.

PFRINTING, lll.ll.'l' E M'-"H"Ii ARD
MIMEDORAFPHING

BEUSINEES  Caprds. 3000, §1.50.  Hall
Barvies, Wasl Walnul Tark, Boslog,

LBl Higxll BOND Letberheads. £1.257 500
L] lrL'F\th:rI'lll $1.E5%  Natbenel Co, Box 507,
Bedlian, Fosea,

'ilZF'I'iI‘II'.L"'[' Fiyle, 209 sheets, 100 enie-
Nagia «F DESAnEram. |||_p:|ra!|| £0.0H,
IIwJ-uIl Uhrisimas gifl. Soclal  Sceiioers,
Fulte I, Wilmingtes, Iiel
Gl FRINTED Telepez $4.70: |eier-
hemils  $7.45; mulilemaphed  Pellerd B UG
Faaneo, B Alexamder, Misbweates, N, T.
i LIETTERHEADS, Envelopes, 81,53

eagh, Lilbson, Do 77, Haddonfield, M. A

FPOPULAR MECHANICS ADVERTISING SECTION

ELECTRIC CLOGCHS

“EPLIT Secanid'™ electele ¢lock movemin
ealy 5190, Tou pet §5 to 510 for e
dime far “Sfake BAE Blaney Eleciritving
Cex.”'.  Kuoempsl, Coblenberg, Towi-

WASHING MACHINES, WOUSEHOLD
APFLIANCEE, ETGC.

WRHRINGER Halls
Mall wour ald lawer
8 upper, lower, ar heth ame wantsd,
Beheaf. K13 N
Helghts, I0.

Fo HOMECRAFTEMEN

1Septed dany makek.
rull for semsde I:luin
A d,
Helmomi  Ave., Arilngiom

PEINTING $1,80 Thoussnd! Letterhoads,
mrelapes, ele. (mlck servioe |:|r.|n|: oy
|J1I1|.'!F ﬂl.'l.lllll!l.ll:l.l'l guaranlesl, New Eng-
‘mean, Morth Abdngtom, Mess
TG0 8 FT.‘I.T:LJ-"}_"."TH #1.00 Traslage grepaid,

Geray rillng. Hatbafaction puarasdeed. A IR
QEurress, llﬂ_ﬂlﬂ,. _Holksll, Wash,

OV ELTY Envelape calendars, your Eme-

print, :IIl:I $5.55; amazlmg value. DErecd
Hales, 07 Masorn, Wenrealer, Mans,

30 LOTE—I%56  Folders, #0007 60
pleeulars, 700 SWEd pllgs. $5.00: Imita-

than lrpewriiien letlers. $10.08.  Catelies,
foldera—all |F|.I'|I.|H|f—||r|lrl"rp'.r|r“. Hamples,
wliprlnl, Marrlssnburg,

NAME Cards, dexen 20:. Caog Cresm, |00
dtiehers, ned, bysinpes, sddress. 3o Fermy
Primter, Lpfayette, Indlana.

UNPFARALLELELF Treatpmia print g
prices.  Ataep gels new-magneie-lew  huds
gml.  Peund info-pamples dime.

TLLUSTRATED [nsklet deprribing ard of
making il saw pugxzles. Tweniy-five renis
mnn ||rip-inl Hew  milverLlsement ME

hlietel Trealucts
E _I'lul 8., Rockester, M. V. —

GEREEN Hemgalew pkebare puseles, Male-
rials, Imelreciioes.  Leomard Geodall. War-
resshury, Ao,

FOR EMOKERS

EUIEAL: The wmder smeking fdobroes,
Blinding Virglela grown Barley, reaokn,

Turkish. goldieal. 1 mounds §1 postpedd
BEelieints Wl ams, Chathum, Va.
ECOROMY  Tubacen.  Lholee W lsransin

leaf.  FEmoklme ar chewing. Four pounds
#1060, Par pestmasn  Farmers Exchange,

Ederrton, Isenn

OLD. 34 hewing or smeking inbice:
Fos. B0, q

Hig planL.

Wiehh- Mgiilefs|d-Prew,  Oetivs |'I I0—F1.5 uallcy @uarantesdl
B T e T J-:Iﬂufrf;' Parmens Uslon, 308-3 Mayfield,
':,rl Rllmlrlli;. Ilu:illlml:.jlvlng;l:lur blmaders. :

ammerrisl Press. Butacie 1
= T GUNS, SPORTIND GDO0DS

1400 TELTE1N kS .
Miller. Frinler ‘-l:f.r;tla ':;"r.ﬂ mmis, LA AND ACCEBSDRIES

031 BOND Lemerbeads, snvaloper, B | jwTERA: Seed for 1L on sheteams
}':::.::'. rf_r'l'j 1.3 each. Economle Prest, | ang pides, Greatly redeeed orices Pulvers

HSporting Goods Bbore, Hudsom, M. 1.

FRINTING OUTFITE AND BUPPLIES

EVERTTIING In prisiers supplies.  Lists
Iimll o Frank™s, 3331 Harrlson 8t., Chicigs,
fila.

RUTLE Mame-mude sreae Tor T
wram_and InscFuetbess 25
Bid Llos, Tha,

Henneth Wi,
bargaing, Preoss,  Smd
ambrlilge, Mg,

FIELD GLABRE TELE
“Cans WiCRoscarEE

EVERYTHIXG Optleal, rflecting  tele-
seapE oUths, I:':FET'I.HH nefsme. Al Blfoe-
ullura, I.-:Ilr?l Limndlls: loieli, schromaiic
lensed.  Bend for bargeln Dlsi. llhl:ln-, 2l
Teth Avi, Mew Yerk,

BELLING COut. PFowerful 12X qu-HrupE
Birim long pange Geliessps, &nd high powsr

ITEETY T"I'\EII I:-I.TII.‘IIL'I What dlee dn fou
H'illl.' Bital ilasp  for nl|||:|'. Exchizae,
. df) E, Aajn, '!Ilrrlden. o

mirrr pe,  Tolumeipic  magnlfcaiion LI
fimes.  IMth tagether anly §1.G3 'pq.ilg:lil.-ﬂ.
Erpwntels, 415 Unlen, Travesie City, Mich,

]""II:IE'I" Your own derds, pfallonery, cir-
culars, sdeertiping. ebe,  Bave maney.  Eusy
rules Ternlabed.  Friml Fer sthers. blg peaflis.
Jumlor press. ES9: Job predses, $10: paw-
#r, Bil4h., Welle fdor I[H cakming and full
:plnrlnu1m Kelsey Lo, H-11, Merbden,
Lsnn,__ e

25 WOIKTHE f pristing sepoilies snlr
$10.  Franks, 223 Merrlson S, ChSesgs,
Tillmaks,

FREZELF Printing
Ldste o
lured, Pa,

resied endl dupplles,
sty Popaler Harmgabna, tich-

PRINTIXG (utAte—I"ressss, Erpe supplies.
irpe  moeeliles Hl:-:l siamp Mr eaialag.
Model Press, York, Pensa.

GUMMED LABELS

LARELS: Gummed &nil espesmed printad
liheli Designers, DRl eslur e, ‘rifta ud,

0Lt Dismindid Labal o, lErbdges aier, Va,
HETTER Labels Tor Bess. Pampled, Itex,

ELECTRIC REFRIGERATION
REFRIGERA TN f!nm:-rltunrl whih fan

Hey &0k, canstructien kizs. e, 18944
Elehart Ave., St Tagl, iz

- NEIV lf"lrn:.lrln..ﬂl'l-.lg-rul:l.;n paris  1ist
free. 15, & 1. Engineering Co.. 7B Ikergen
Ave., Jemy CHr, N, L

SHORT STOMES
EIONT Biorley revlsed, Eypewribben asd
merkered. Detulls  free, Hursh Besvles,
fing P-1013. Narrdshurg. Feona.

TYPEWHRITERS AND SUPPLIES

ADDING Marhine !!ﬂ evpewriter §4 34,
nlulllnnllll printer 333 50, duplicaior $30.80,
8 trial. Mprey back puaranten il"'rulll.

!I]I:I HI:II LaBills, Chicaga,

SA1EM Qul=iby, Cleveland, Ohin

IDlZIl] PHINTED ; Name. busingss sddreas
Gh:. JEE Comgany, Bee 9%, Haolvoke, Alass,

DUPLICATORS AND DEVICES

“ROTART  Stenrilgraph™—Prints  the-
gands of coples.  ARgthing you twpe, write
aF deaw. (lusteniech  §37.700, EisF terma.

reg 1§lermlure, Wrlla, !.'lll.il;lrl]-“ Bupnly,
335 Eamsl dA¥ni, New ¥ork,
“EXCELLOGRAPICY Notery slencll du-

plbeador BARAn.  "Too-Feeed™ flm  dunli-
catiie §4.80, Hooklel frve, Firtaburgh Twpe-
writer Supply. Depl. 601, 1*Ittsburgh. Fa.
RUBEBER BETAMFE
NAME, Addrese, & lines 35e; 4 lines
a5, Flamn Works, Aubarn. elie
NAME 1050: 2 Llines 2363 B Mnem Sie,

Fehlberg, 931 Farnam, Lacrosss, Wis

RAZORS AND BLADES

BAFETT Rlades versadiibenesd
wilge 2o, dowdles Do, Luaranibeesd
Cilopidks,  Irddlansned s

CHONE Hanstr™ jropgrichled) renews dull
Eledes, FPrire 350, Harrioclon, 640 Second
Ave, MNew York

ANTIQUES, WAR RELICS AND
INDIAN GOODS

FLIXTLOWK Kenlofky :I'l‘ﬂi.q.. Iilizrichef-
bussea, misbols, eworids, &agg Hew rabn-
Ingue e stamp, Nagy, 91 E-uulh 15zh, Phila-
delphia

IXTFIAN Hulics, Geasaurk, roiss, Carios,
Cutatogue and arrowhead 8o Vernon Lemley,
‘-Hﬂluf.nfh ]'ill'l:-HI
THES Far |:|n: m:'lr 1|||. [ ﬂ[lu -ull:-,.
prinue  firearme.

Groves, Miloaurl.

Ringke
435 B

MUSIC AND MUSICAL INSTRUMENTS

FORTUNER Helag sSalds
fhrough Eslking pirtures, radio, hlﬂlJ.I'I'FI;Ifl.
mule peblishere. ""HR™ ""'r”ETI revles. Are
ringe. campsse maslc be Four brries. TWa
suilsnil te stodlss end olbr Sarheis  Free
rendla. Benid  for  boaklel, Unbremial
!'“:Ililllr Service, 633 Merer Dlde. Flollyeood,
M= Henjseal—edlted —arranped-—all in=
elromaniz and Todrez. Fapmous, gopular oom-
pasers @nil prominent redlo sters are cur
Colby—Frad K. Huf-

reletvissp, Y bl il

er, G0 Wosds Thealme Rllg, Chlmgs, DL
MISTTIEL Ahew Complele Bl Far-

ghrulars free,  Itkalls Fubibllshers, 1545 Beoa!-

wiy, Mew Vork,
EENTr Hang |||,r|l||'|l L 'FI'MIH'\-:l'lll. ol o

wangweiler's sercire.  CH®ord, 4368217, H:l-

Iywood Blvd., Fallysoeod, Callf,

CRONGWRITERE Profeisioral Plaa.™ Ei |
ward Madden, 113 Mishisla, Syrecuie, N, Y.
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LET 3e mlﬂﬂiih :raurm Frank Litdg,

Il iy w u_.L, Call
Pm-. 'rrrl.l-u Frqunla  Pongrlier

Eﬂ-_rE. Ehermun Branch, Los .ﬂ.uF'Im alif,
HONOIFRITERE!  Paeme, M-

foendles peapesitiee.  Hibbeler, D, 2104
Kevsione, L 1
FLELH] ;nm;l = songweltlag.  Free folder.

16810 Benedw New Vork.
EHLQ ;] Tieds for dirieen and ann-

hones ellminate xour feed © 'ltl- Write
of eipcular, Da-Flex Reeds, 1204 Jit Ave.,
Frumuilli. Ind Ei.
EONOWHITERE—MNnsle mn M-l-lﬂ
IIEE![I . PhillEpE, Fing Bush : ll.'.;E
POEMS Wasded., Wesk guar
pulilish.  reat Enstern Eong Bureau. Ihupl..
a7 T tan, Bl
HYBTEM Campleis 100, Address il

ale Blmirthand,” Plimo FBeach l'_'l.ll.l'l:l:l':l:ldh _
HEmIF Hung poemd " un.  India=a
Bangr Hurenn, I;!'truuillll-l'l. lem, Ind

PATENT ATTHRANEYE

ATTL, Buslpess iransaried In pafent causes,
especlally &iMoedl metters) old fiees aof new
lrrestioes.  Welte to me deseriblng  your

opse, mnid "pdlni a aketch I eecessary, them
I will semdd xau frie mililicn
fur dEng I'I.IrI:I'IH' ord, Ibegis-

fered Patesd Abiorney, 25 Broadway, New

PATENTA—Hmall bleas sy have lareo
eemmeralal nml.hl'll.ﬂu "l"i'rll.t- Ilnm-'ll-'ltl"l.l'
fer Treiz k, b= Obtain a FPeiend
wml  “Heeard ol Il.um.l.nu." Torm.  Delare
I!m:!u dt-lll:lrm [E] 'ut::l-nl- :hIl-l'rlLI Freid 1:-'
AT o fila ] aremoe
¥ Erl BE-H, Adems Bulldlsg, Washing-

I::I:I.'i.'l B o J3GA.
'|-".1|"I" sur Inventlan: 1'r|r Frem
ook, Jl.-lll' ke dbtain & Fatent,” and °
ord of Inventles™ blenk. Csnsull us Ilnl.ll:

n rul.n:-l: _-.-n-ulr Hesasiiahlo
riarges, ‘[l Wirter  ,
}hmbl-n-l.'h., ﬂl 1a I'II.III' Bldg., Washing-
JILAT To Ineend:  Llst af wamied Lneen-

il Feeesil. Ui olF ezl
of Inventlon, Wrila
Barrlsier Hullding,

ENTORS May now merket thelr new
Ideas befors palent For dnfermel] s,

e Chartirel lnlllll!';ll-u. 454 Harrister
Eﬂlﬂlm_mlam“ on, Ir, 0,

INVENTORS: Send for booklel Uellbng
L] Dl'l-l-hl- aml sl yeur dnventlon: ab
| v (5] ]lurrh I"atend Lawroe,
B 'l.'l-'m: I

HalIh -'Pﬂ B Vicker Dhmibd-
img. Washingten, Lb (. Low emt  Book

Lrilarmm atd
i - Lrulde,”  valuable Infor-
matbsn ﬁ:l Frank Ledermann, Reglsterel
asd Heo Few Turk.
A B mh ar m r
pdvire. Fres boak, ""How to Obfada & Pils

enl.™  Fatahllaksd Ehirly  rears. ELI:HIL
reler i, Frampl  #eevice.  Heasona
charges. Chandlse & ﬂ'hl.nd.lnl. oK F !tlh:L
Wag n. Ik .

Xy T 1804, [T Lenerm
Company, 5‘:‘15 beoklef,  Palenis.  Trads
misrks. Coprrighis. OMees.  Monsdnock
I'HDEI'.“ E:I_'III.EI.H Eerrleler Bldg., Weahlsg-
fnm, 6, L.

PATESRTE—Writn Eor free  indormacien,
How ko Obtale & Patent and Recard of Ins
ventlon—or gend drew or model foF exe
ilﬁkhl.l.'ll:ﬁ. ].IIIJH' -& gfl'l:.—r- _E'ihlrll: Al-=
BuEnEsi Eami rhl-.

aiG- 'H.' 1
1 r&':rn. iﬁﬁm‘ “"'!'mIEE.m“"i'
¢ fris, IHIEhest -

Prompbness assueed.
“-:u-u E. Colemnan, Pateat Lewper, T34
B |tk Waihingtan, . (7

MEL-H.I!"IH Jlb'l-.- Hormreel .  Bulke
117, 31h - o WY mshbrerion,
T "'l‘.ilrll:l.mluﬂ the Form Evlaenee

Caneepiion.™ Before disclosles reue ns
ventban 10 gnrone send for blask form i he

slzned amd whinessed Fors and gatent Ins
foematinn bulletin fres.

PATERTE Frofured: tmade marks reais-
Feretl—preliminary advics Ternlelsid withoob
rharge.  Bpaklst amd dform Tar dIIeIIHI.H
Slea Free.  Ieving L. Melathran, TEkA I
rirsatbenal Mg, Washingon, 0, O,

FOR INVENTORE

l“t Tesmlls.

INVENTONSE—Manufeclurer wanks  arii-
pory of replarement pard for new Ford, WiIL
mianuferbere wnd sell. Wil by bent  ar
gay myally.  Purcheslng Agent, B2 Iriing
aAve., Ivartom, (o

BELL Your Inventkan! Exhiblt model, na-
pEfe permaneil ssles Qlaplay, eMclal garet
rearkieil et Preo adeerilsing.  subseeipilon
Ieventors mapaeine, mopb=eship Palent De-
eoligueanl Assselgled  (dnvenlors free argans
lzwidonll  Endorsed, gpusrsciesl  AMany pal-
ek bupers, manefactueess.  Oeb  detalls]
Inventlve Ags Patent  Marksl, MA-RIG, &1
Wall Hipeet, PMew YVogk,

INVEKTORS! lsvestigaln our mew, win.
e

1. roprrigheing wnrlarfle ilm  of¥eT.
Evklenie of Invenilon faein fsee with
erery magnzine. Price of magagine 23 renls
Xp free mapaxioes. Lileas Mapazine, Idax 37,
Btatben ©, Los angeles, Calif, Eslasikihad
lt'L'._._.._ —
WIIAT Inventlons are most needed!  In-
venlae will 1sis of Incelligessd suagas-
Llsrs.  Weltie 1 A7, Cambebdee A, NWlass
Tid Inweniess: Wa aro I= ke marksl i
purrhasn a gesd patess, preferably o Hve and
Lem l:"lnl: store e Willl purchaze oubrbeht
E |-:' TPurchasing Apent. 291 Fronk 56,
e Yaork, M,

WANTED 8kast metsl artleles 1z manu-
Facdure,  (Hd ﬂl:lh-lllllr-cl mu.mn IFrefer
Brams, homo Iparmur:- with
hirde Eaphcl I.H'mlbllllll.-l:. L1 lm IEI.I-'ILHE
E-wl.lln"ﬂw'i-mlsﬂl %.II ik I: ]

LLeF, aple e ela s I:l. d1w
Fietrher, Chieum f'

I"‘.i.TE:-."I'B—.H-mIH |.-:|-q may hare |sTER
camgmaralal posslEIes 'lu'l.'lll.-l Eitstedllately
for [res bpak, ""How ¢ Oblain a Palesa™
dfd “'Heeard of Investlon™ fonm. Delayid
ara danperogs |n mafenl matiers, Pree in-
Torigalien & baw L precend.  Dlaremms A,
' lrlen, S8-H. Adams Building, Washings
tan, D . Eee page LIGA.

HELPFUL Isformation fee Lnventors wisls
Ing 1o reelime on new Gdeas wilheul gatests
e dlilay ard expemse, For partioulars,
wrltn  Chartered  Instbiute, 530 Barrlster
Building, Washingten, Ib. [0,

TET Yeour ows pavents ; legs] Blanks, eom-
pleta mrrurtﬁm 3. Cwiting Sons, Camp-
ell,_Calil __

INVENTOR'E Tedverssl Eduestar: eom-
fuln: 900 meshenleal MOFesEEnLa) G0 pEf-
petiial Eallond) fRalFutllon onm precuring and
el pafenks and selecting an  atiormer.
e st mew Edess, Prise .00 pooi-
pald in 10, B A, Address IMeirleh Co.,
IR Oursy Hlde.. Weshlsgwn, 0. O,

JI3A

FPATENT—""Aufomatle milc botile cep
Tifer'™ for smle. 45000 sold.  Encloas ke
[oF SRisfli H.Iﬂﬂ.?ﬂlll?ﬁ Hiit=hbnssi_ AIEni.

Bl Shls Tatenk 1700345
for smlee  Alvalh Lo 'L'n‘:l'itl,,, Moz Springs,

MANTFACTURERS Lioking_ for niw
Inreseiens shauld welte 'W. T. Oreena, BED
Barrister Duliding, Washingten. Ik Q.

HMODELS AND MODEL SUPPLIES
IV RTINS

Hln-\l up gelch or erude
madel of vaur lden. wecent crafbsmen will
develag 1L 1250 o H.tlh:i! wiEklag medel.
b yrare of surcagaful sxperieecs and Ehoi-
sands of sallsBed cliemis. Confidential serv-
§ee pumrasesd.  Thank refesences fuenlshed
Free illustrated luwk; “Mekimg Inventions
Iay.” Crescent Toal Co., Depl 5-11, Cln-
rinnatl I

PATERTS—Small ldms mar have laree
pommienclal pagaihilitles. Wrllo Immodlaiely
for free ook, “How in Obgaln g Tatent™
and “Recard of Inventiom'™ Forme  Lkelays
are dangemus in patent melfers. Fred In-
formallan on how o proseed.  Clivence &
FBries. 58-1W, Adams IEullding, YWashing-
Lo, b 0% Hiw e 135A.

LANGEST Assorimeni of model alrolans
-nu hogt accessorles En the world Send Moe
ruEsplite  falalag |.'|r,|l Company, 13758
Ciates Awvg,, Noskbm, N, T,

POWER Alsilrts, gasnling, siasss englois,
Itailway, steamshlp, bollee fiblngs, m=etals,
mide| eaglnmelng malerfals fn grext varlely,
Nw pape catalop H3n. Charles Uasle,
Yenturm, Callf.

B Uatalozua LE Tor modde] angines. raskE-
ings, empmlies, |1I:rrrl:n:h 1T Moo Ashlend
Ase, Chleaga, TIL

PATERTH. Low oo, ISook and Informa-
Llnm  Free. _l.. F. Handolpss, 2120 ¥ieloe
Liuihding, Washingten, D, .

GEEAL Ml gfuseline, for model, aies
plames, Eetabs "]'Ei. ﬂﬁl he 1 Ik
J20F fop.m, E‘nuhi “Tea| H. e,
filtings. =0e caln. . Lautrel, 80 MeDanough
A, Yiemklyn, M ¥E.

MOEL Hreain and gisallase engplees, cube-
bog D9, Apton Nahabey, 212 Irles 8.
Tatoway, Mew Jercey.

WE Mgke working madels
asd o experimentel week L% CRCTY A e0in-
niete ek of o IIIH lHl] Iﬂudll ’m:ﬂl
H Hepd Tor ratmlog,

III'!:I Tl=ley 1"ark. 1IL

MANUFACTURING

for invenbeos

BANUFACTURERE Will pow huy l=ven-

MAJESTIC's Esglneecing department s
Vil vl gy Fitat soture. | Suied ', Il S gt
reesenied  $T5.DB. 20 nu:l experlence. | AR I L ?T‘. e Enereann
rulde ddeas developed. J.° J. @0Tbrlen, Lug | laboratar o Haaby E
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far “'“'"i.[ The Fieres M orks, TIn- | serew machine and wire speclaliles sory eoo
lex Fark mml.u.llrmil"utln:. EB.I.EI_L';II] uu{nhl.}r?nr.
rﬁ":‘m"]’ﬂ'ﬂﬂ_l: devxl=ex. malis praispl [4E 3188 il
pow! D't n:hl._:'hml: njp"ﬁ.:hﬂ::!;" 'n'lr-rﬁul-!nn. Maiealla Prodocts Mfg. Co..
Erm:l far I!:H of X ||:|t-c-|t|ltp e B tTl',.[']-.l.:gn_
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matlon _for Inverdora. L. BRund. | gpr, mllﬂll- aml Laleg, Crimeand
:F'-Bm;‘m'LﬂHL'E'J“ P"P"d“ Me- | Tonl On, [hepl, X, Eln.t'lnnltl. Lhhis,
,_-.:; T, RELIT, ! srbe 8. Chl- PATESTED  Articles  marafactured  aml
marketed.  Falterns and_model work. LTS
FPATEMTS FOR GALE Faat ere Trles flo. s,
DEHEHﬁu:II-IH;HtUTWl. !Wﬁltﬂlﬂ
LAY 188 s 1in
hﬁdﬁhg}_.ﬁ. Ej::|=1unlmrm|!“=5’! .nmuﬁmfml_r: LI:Im:Inu work, Models made,  Modorn b

Lawwenre, Alasx

OUTRIGHT—, 8, -Camadisn rizhts an
parment-holder  devlee thet absabetely pres
wenla Feinoval of garmesis by other chem au-
5‘|=1|:rlnlll prraone. Ik, Tork, 3 Templs 8.,
hingtan, Mass,

TRACKT.ESS [Irn-rh-il dawlein  Vicy
glmple. Mies, ks Curynbaga
Falls. li3.

H'H.HL-PAL‘I'LH-H-'IH Wanling profitakie

Eveations #enil sbr +enfs {slampsd Tar
n-u Tkt of over 500 seleciml  nvendioss
dthartered Inal|fute, 553 Iharrisior Hullding,
Mashingtom, 1D,

FOlt Sale—Nevice tn make lifelcats of
any hoaks  with 'FFI.1H tiehi eompartments.
Tauis Cochird 0. Dex 261, Vetirainl
Hami, Mapa I'L-l ﬂpllr,

MANTFACTURERR Everywhere sesk now

i il to improre ihelir prodeci 14
:::tnli.duﬂ:milnm u:ﬂ. r‘": =|1. Tt Ir'i:l'{rII

g
Ehan, rite W, rﬂ l'.‘lr odl Ic:::Il.r'lll.i':'-r
Nuliding, Washingion, una

ITRIGHT i ity Alfr turbine for
ventilatlon or power, l'-l.lE:ITIEI:I L B II!D!'IH.
and] forelem oounirles, Y, Ogowe, Box 851,
Horaluly, Mawall.

HANIF Washin
A, Lguvier, 19IR

maehing patent 1,876, 144,
CILIES N 'E!-':wl Arthur, Tes,

shilre & FPaliern o, Tesrse Haote, Inid,
ECOXMOMICAL Marsfacturlng from shest,

Inl.rll 'I'||'I or tr-hlu.a'. Blodals, «lles, #pecisl

n . B Aigid H, Htllllrl; ATE.,

MANUFACTIURING ].lm:li]l, d.li.. I.iLﬂE

Ings, bragpenrk, moolls for nEs._ wil
EROITINE. rowlar ms  Bletal
Freelililes, Kanses 7 M

METAL Articles rlu'r:hnud and masefac
turml  Medel meking. nulnul.lﬂn ru
pril fired class smrckinenshlp, . F,

Company. Idiseds Indiane
ELECTRICAL EXPERIMENTS
FLECTRICAL Finrh-lnhn: lnh’m equlp-

ment.  Thepresslon hargnbne. ape—

oial—Twn way rilephonn tl“i- srmmanelal

paris, camplete  insdTectione. ‘|!il1—‘-'-‘llllrrn-l_',:l
]

higses dde, wiilh palished sbosd E14
5-..-1-\. N m.e rl-ril.nh il Instructbens Sle,
TEarpain bull

Heerlog Company. 171
Ldnruln, Nebraski
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FOR MAMUFAGTURERS

WANTED—Manulfarfurer a7 individusl o
Enamce, menufactuce and dsteibute mroduck
with utigue appeal e waned Practieal,
proven mecessliy. Alarket may be proved by
fedl in mealrkeled] terrbory whth vlew s E-
iomal male,  Adidress: Ilox 425 = 4 East 2380h
Bk, Xew York Ciir,

WELDING AND BOLDERING

BARGALNS—Excellent  repossessed are
weldire  Entlfely reliilll—pzatantesd. Trlal
Terms.  Wrile Ken's Servlee. Bos M-1131.
Trey, (la,

MACHINERY, TOOLE AND SUPPLIES

NEW 0" Atlas serew cwiting bench lathe,
ET0.O0; 123°g5 Bhepard qubtk rhanpe lathe.
#125.00; 137 Parks wosdsorking bend siw.
.:- i 14" Beroes dflll peess, 3365007 sew
- |,1l||ﬂ maler driven bench drill, :JII i
Fon. B8 Bfeald eylinder geinder, 8375082 abr
cnfifvasire ) hallary cherger; ebe. Al Ly
of marhine tools, Write for calabog. Terms
io sult. Clecinnatl Machinsry & Supply Co.
27 Wesl Il B, Cincinnati, (Halo.

THUDSTANTIAL Saringi—aeed are weld-
eri. mlulers, compressses. palnl apeays. Em
Lirely rebszlll: guaranlesd. Trial and erma
Sf?“ Ken's Egulpment, Box A-1125, Troy.

1o

KELLOME Alr eompressors, ereellesi come=
ditkon, §8.040, BRefrlgerastlur misfreeiaora, 38,8,

.r'*

;I_'il:rhr, 105 East §02nd Strest. New York
“ley -
100 FCREW Cwiting lathes.  Amohlon,
s = Bl B, MUOwsikes, VWii
FTART MHusleses ol IUHT aamn, inlng rhm-
wlum, niekel, eopper, sllver ntu:ln!n Alsn
silvaring mirrore, Hig profils prEalban

free,  Klarirn Platems Supply o, 28 West
Hocand 5., CEnebomatl. Ohbo

ENGINES, MOTORS AND DYNAMOS

I NOREE General Flectrie mofors $4.060
ty harso repmlsion ndurtlon $13.73.  dbiber
basgaing. Elefirleal SBorplus O, 1385 Ml
wankes Ate, [Chirsgs

BELL Your preoerty nuitkly Tor cash, ne
mabtier where locaned. 1"t pay blz esn-
mdasion, Farticeiars  fres, Meal Eaale

Salosmen Coo, Liesk I¥, Lincedn. vebr

OLD GOLD WANTER

IMMEDIATE Cash for yoer  disearded
moldl Seineley, walel cased, cfevess, Drldges,
ete.  dloeads held den days sobueel to vour
arvaplanes of reimliilanese 000 Bate Meal
o, Ikax Sl Samewshury, Mass

WANTED—MISCELLANEDOUS

MAIL Us

your disearded Sewelrr.  gald
m:ll'nl and Brldres. weiches, dlamonds. sll-

platl=um.  Mopey pramptl
ll'-l?l.ll'h walurnid 1 ofir  pedu il B
Hiptep Hmeltlng Works l'I'h-l aid H-IIIII:II-I
I8 Ha, HEake 5k Deplk. 71, Chirseo

OLD  Envelepes, slamps. obd-fessioned
folded letters with stampe oF postmarks on
B bl were meal gnd salled Belare 'IHI:I
FMatlenally knows rollerlar affers Bigh prices
far many kinds. T7 gaue old femsily letters,
wbe.. bmve heen savel, B sy Bs much Lo
your adraniaege 1o write ot omee for Inderest-
Ing Informacien free of cssr or obligeilon
K, V. HKlkee, 352 Asbury Ave., Evanston, I1,

FOR SALE—MISCELLANEQUS

r|:|I.II-I|I

]’I RE 1!rl+||- pring  Eruecbes—elberaet—

wall, 2% vamish. 1% enamel—all 51.00

?HU-HT"\!!IJ H. Bilvlir Cempany, 148 Fronal,
&

MAKE A home ghoollzg gellery with mov-
ing fargese, Iuepried BN 762 for 25e
Mommn 510, Pepular Meehanles, 3280 E. (s
Lapjo. Chieago.

RABBITS

RIG Profit dn fur mmbbils?! “Hinks Ls e

pleeers,” yedely  aubsecelptlan G0e, Sample
1, mricen  Rabidit Jsumal, Deps. 30,
Calumbila, Missaurl

BILVEN For mabbits. Ensrmous peoflls,

GASOLINE Englwes, % hu-nn":.n:rrr A
marimieil Klagneio wmnd sfartem Mranid
#lbop, Limbed susmbeer. Harels I"\|1:|.i1:lur:|'_|'

o Wiepa, €, Minseagsills, Mlss

0AS Englnes, 2 exele, g
valum, Ei200, & & [ Sales O,
Towa.

GOYERLNOHRS For sl aute emeines awed
for stailonasy of poriahls mower. No cash
dosti. Candec-BEmith, 205 haeth Lod Asgelsd
Hireal, Log Angeles,

BHRAND New %W hp ac metors §4.00
Many bargaing in 32 voll mackinery, Write

for wuintity priees.  Ouesn Clty  Elssiric,
L7538 Gramd Avesds, Chlegga.

FaARWS AND FARM LAMNDS

FLORIEEA Land bekes Trast lina En Blam-
piee Un Achmmwledgnd rlehesl o capetaliles,
frule. Ideal For pouliry, Cless En Tampa,
Fradentom. Barascia.  Ballmoad station. 1% 4k
enfy theee mibes. Fres bus o schosls. By
dirert, Ten arres  selecded |.|n|LI (mlisy 35
ikwrn, smull manthly pavments, Xo intemst
o la¥e Wrlle Tor cownly bookls end cope
nlgie Enfermation, K, B, Hanseer, Hoaless
ton, Vle. I

FIRER Itaks on opporisnities in Minne-
itm, March Dabkola, Mosfans, Ldaka, Wash-
knglan, or regon.  Comiplele |nfessial s on
rimale. rrops, locabion fer Tasm ar gulinie-
lign freet fee gralm. JEcestock. daleping. Truli.
peiillry—a  hose,  Independesss, plenty  of
Taed. olriling. l.'\-1l1|.|.III.I-1IIl employmant, Mo
prypation offer r||r|r! |:|,| jnllllil.rlﬂu. rapahla
mefl.  YWelte E. O "I; L. 257, Cireat
Marthem Rallway. HL Faiil . ][lM

ﬂmurlh

INDEFERDEXCE, vrmred  an
Warth Dakola. Minneols. Monbama, 1daho,
Washinglern, regum farme  Targuin peiee
Emer darma,  Deerripllve |||:""“'I“Ir':" Ampar-
Ll wddvkee.  Menilon stade,  J, Hiw.
110 Morbern Tacific By.. B Tail, '!'.:Illul

ATROUTH Fall ealaleg farins—100 arees.
conbrarl carrilog & nks pavs 290 issathly:
lepsank farm bldes.. eposd waier; & catble,
wirasd, [EwEior, -buultrunl.. crops ) w1l §1550,
warl cash: pg, A2 B H.l?n'.' calulog.
Nrearly O gther l.ur ins, Frvse,
Sirout Agensy. 2095-10 urth ..'|.Th. I’l'.w
iy,
£52 DOWN. §5 Monthly, 2% meres In Mis-
spirl Oearks, SI00.  Filsking. hunilng, feaps
Huotdand, 2 . Hafi-

plog L6 Cedssmian Bldg
i Clly, Kenais,

Torususl
ke,

POPULAR MECHANICE ADVERTISING SECTION

FOOTE AND HERBS

AUSRT Cut]l World's prestesi Becbalist al- |
menic.  Heastifully lusteabted 1o matusal
rilors.  Containe aver H09 old-fashioned hers
medleine rezkpes amd Indlam secrets for home
us, 0 iminp poslpaid, Westh dhllams!
Ieatamies, 145 W. 118h Ei, Chicaga.

FlH]lH"G '-rh.'l health remedies Tor all ail-
memis.  Hepd 10e for $5.page Barh  book
Tesdian Hegly Gardens, Centrecille. Blich

LUMEBER

A0 BMODTH Turnesd Vermonl Fordeos)
dowele, direed from runurrlurlr l'.'-l' ::L‘U'.'

Il"'".lfll!ll ulllll'rf
T, amd ]’-l." 18 fnches By Crsi-

gillE Hhezln, '|1|l|.'!rlll|r_|'. Vermant,

FERSONAL

I‘.'n-l. ISTHY Usfallinglyr guides your des-
I.ll]-' Faril I.I:I'!I Chirnmant, 1530-M Wil
ik, Taa A
DIVIECE Lil-rl af any abits, i@t
Codeis, Tiower Bldy rus -

DR Clalreoyani will reveal FiEF  fls
fure.  Flve gquest gnrwesed for 1,04,

Arlite," Tawk Teex qﬂu_,__u.grun. pAET
AUTHENTIC FPersonal hormopss Oy
wurld-known astroleger,  [br. Georpes Small-
woeel, Tepperell, Muil.
FIATTICAL MemarT,
I"I|I.H‘I1|U'I'rl:| Instliute.
F- ]’l.ﬂrkhrrJ.\_l.ll
lnl:mqinn tof-pall pain. Ne medls
l:ll'r:l. 1[|!¢' dbscoery madl work will werprisa
yoo Mell $1.00 rer Insiresilons. A. Hpea-

cer, B4 Tlalleday ¥4, Bante Arma. Calif.
]ﬂ' TEAR Aalrefagy reading $1.80, avers
all pewsgnal afabrs. FPerchology reading in-
vludesd  1Ebrihdace.  Natlsngl, Desk Lod-J,

ar, M. T,
L0V F—Happinesr—Bucces fres, 4
Hnns  azewer 1ie far rllpn.q.rr AT |.
with hirthdate smd questlons, v, Tousana.
JI::IEII 2, B2 W. Qarfeld Blnd, Chlcago,
B,

HWEEL Fad grevents

Complefe coures 51,
Commirclal B

C fiat from alipplng
Propaibtion #he.  Hick - .
e ary-Dell.  Glent=rulah, formard in shos. F. D. Mo, Hlaschter,
GEXEUINE Anpora wool rabhits. Hepssns
able. Bunnyside Fur :H.l_m;h. Viughs, blonk MIECELLAKWEGUS
RABBITR And gupplise. Complete deecrip- PICTURE Transiee und g
tirn literatur 10r, Farer Comarstiom, X-30, i a1 ik
Wallilll, Mew Tors %ﬁ::fﬂ.lnlrluﬂlr:, T‘:.."L plma 25z, Kennaih
JUST Dul. MNew brasa scorebourd for fim
FiToH hllﬂi._q.'h'tnljﬂll.-hu.ll; el Twgs, insErurkions.
G0, §1.060 'ilbery, 4230 :
FITCH Fur shows goaul profits, 45,00 L’rdll. § ik 4330 Tuxedo. De
Imrestell melwrms FEDDLOE  yearly. b 20z w O B e —— m—
Tooklet “Flich for Profit.=  Hiyihs Hanch, | g1 fidacsars ’.T!i'.‘?#'#.‘ﬂ.?;“'m"ﬂ::.‘{ﬁﬂ:
Fart Qurry, Munltoks, knowledge of muske.  Price ealy  §1,00,
Kelsrgral, 808P Wiesls Thaslre Hilg.. Chl-
POULTRY exga, L
. HEMOYE—Print off bills. plerares, iy
POLTRY  Triksme, Amerlea’s Lul'.llm: uid 35e.  Clineh. Breiells, New Jerwny,
I I Il'-'iI NECHME A convieoing talker. Interesting
HUSCrEEIU HAgllirymen mer  mn
oy III-|I'|'|I._II_!-!I:IJ,- Mgz, SSorris. 'I'.I"h"ll wriler—develop  foreeful expeesslon  Lhrough

TROFICAL FISH

MAIKE Aoney a8 home ralilng beauriial
ireglral sguarlum fshes Valusbls Enfosma-

giom  Eem  rends, Vinelamd Troplcal Filsh
Hatchery, Vineland, New Jersay.
CANARIES
BTIRD World teachas  aviegliere.  Indoor
Bird breeding.  Samples 9%, yearly £L.80.

gl Warld Belliing, Kaltl=ore, A,

TOY FIGH BEEEDING

TOY Fish breeding  profilabie.  Aguatls
Life  Instructs ¥ou. Aamples 25, wearl
150, 0ok YWorld Ballding, BHaltimoss, M

D008 AND PETS

FOR Sgle.  Mioks. soulrrels, Taoeoons,

im, Marreli, ekrats, glnieng, eabblbis,
akiunks, wall pupa, opsssums, 15 Tippmam.
Calesfonla. Mibnmn.

ANIMAL World—Oidest pet ownors' meg-
weine.  Trial year Z6e. B World Bullding,
Haltlimore, 5.

FARCY P 1 1

F Buanl s,
rabbits, eavizs, PFranklin Moreis, Lineoln
Mighwar, 1Matavis, ILL

BALBE Flving snuireels.
Eahde. Whdweods Fer

Teema,

e —

Tamensely grofs

Fmii, ol | L,

the “'Popular  Vioeabalere- Bylbder” ' —30e,

K b, d4-H Kaolin, Chirags.

LGAILN Hmnlﬂ.l. omn e lH. Hurpln
Jesesiis ski

iEmrll. Fmaria
TLEST Ileastnable price. ﬂ'nlnil.!l [N

g "Hnlly Dz Kew Hedbend, Mas
[ na  idraw | Hﬂﬂﬂhlnﬂ dl.'ﬂ'ﬂﬂ.

Hample—partirulars 10, “Hiraley,'" 13
Mulm, Ingseld, Oh

AMATEUR Drewlsgs peinted  Detalli—
glamp. Foits Art Hereies, Liverpool, I
TATIMHNXG Riupplles, samplete berinners

aulfits, fren ralales. Chlosgn Talioo Buaggly
Hepuse, 194 Bauth Bqate, Ohleage, .

AMATEUNL Cartoonisl;  Sell yeur weeh,
'“_rl'i-:l Smlsh'a Sarvkes, PXILPE, Weeatches,
Wash.

'J'ﬂ.T'TL'lEl] Ml Hur.lp!I.EI

lllusteated Hat. - Walers,"
i:ll'lrlllll

OGRANDFATHER Cleck taie, miloslal Lyps,
Edeal for elecirie Sasmmenl, described an
|||'-||rL||L 8N Ul Sor 230, Noom 500, Pape
ular Alechanics, 30K, Omiario, Chleago.

AMATEU R (Castoonisis— Earn $20.00 wesk,
spare bime, copying carioans for advertlsera.
2-N5 Bymllrate. Arcele. Wlee

MODEL Of modem passenper e ine—
alee. wrdolded 10586 En.  Herd,  escurils
ihows En calira, are all 18 intcirwls parts
& ipmlers glant of ke fmble esinpleles wikh
tender.  Incmluable for study, OF great in-
tefest and fRec(Batlon to boys and ofhers bn-
Beraalad & riliesadi. Prire $1.00, Hant
poslpadil  Tepular Mechanles Press, Iboom
11 200 K. Onterlo’ 88, Chieage

gutri.ul-nl FEIINT -
Q5 I"wf-imam,
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?EARJUNION
ENGINEERING

couns ab gharply reduced fuition rates. Elec-
refeal, Civll, Maechanleal or Radio Esi-
gineering. Your epportunity to gel aniversily Lmining in

shartesl time ol least eost, NOW i the Limes o #tart. A& Big
fild with a big futare, Troining thet fita yoa a0 omcs for gond
poaltion, Chleago's Wareld's Faie an education in itsell. Oppor-
tunities for part=timee wark , . . life-time Teeo cmploymoest
merviee,  Also Do B amd Degree Cowrses. Entor any timen,
Eminent teaching stnff, FREE B@-pnfe Book gives all the
details.  Write NOW for your copy.  Please indiests course
that interests you,

cHeAcOFECH otiee
YOUR WAY

‘To SUCCESS!

DON'T COPY — LEARN TO ORIGINATE
E"‘" EUHNS #F wach ypu HOW o CEEATE ORIGI: 85
Exias 26

St e ey Ve g Py g Y

Rl ke md mideyse fo I sisaily,
RAYE BURNS SCHOOL, D M-X, B0 X 2184, Clavaland, Dhin

gCRET SERVICE Book
R =

Mo Manay ﬂm—k:uﬂ“arlm

Few dor Ceki—Wae wil gonfl 7o 1| [}
ol Ll B Dhatmction, :'-.-.-:-.'-'u':-..-r:':'..-';." e

Riticwtion Work for 33 days fres nu..r..q T T
mlmnl‘?r Fox devide Ba t"# then aend onl
FL. £ o, rotoem 'c I_.|'|'. TDAY . Hﬁ;

menl 16 boyd ihdef 1T pdars of age.

o1 Coabe, Boak Depe. B350 15010 Suneyaide dve.. Chicay
EASY WAY TO R D I
MAKE MONEY IN I\ O
TUp to 83 an hour casy in a short time.  New {rain-
ing method and service equipment offer starts vou

earming quickly. Defails of no-cost plan sent FREE. Write
Radio TraininE Aussociation of America
Dept. PM11,4513 Ravenswood Ave., Chicaga, lllinais
Ereater opportusitles @ow in ;.d.wnlq:ug
[earn l ”ﬂ; Rt T
ER Seinl, L;n-ﬂ nitson—Iitany terma Semd
ADVER s ome e A i
'lt Hu .Pl.lil- 3431 Mich: fiva,_, l:hu.'n.
The man who stodies gets ahead, Popualar Mechanies
Press will pdvlss T:m. whnt bsoks to read to pdvance in
yirur trmde, 2 Fast Oatorio Steeet, Chiongo, [linois
r‘J
FREE LESSON

Hume Art Craft
GODD MOMNEY FOR SPARE TIME
A e sy way, At noveltles in blg demand.  Cet
[ree leann and quln‘tl:r:lm.rn to decorale e, Bellge

Frizen, Tops, ole ¥ PR pEreiety, finimmiry . A nyane
CHE A ER] wl:h alnlpua “G-atep” meethiod and you
sOrm m you s, Eve i Mioalsteea "I |

gipply of Nowveliles for rou to decornge
por] Homerraliers ﬂll.l'l.l'lt.

B0 CAMNVASSING
i‘lf-l ait at home and Hmu“xl-:: up to
Tt b ET'....':"'“r‘_.“i‘:. FIRET LE ﬁ

FHREE. Apmila w1 - ]
I-FILrL n,--up..:u-:lf L o IF

. FIRESIDE mnusmms
Dopt. bb-5, ADRIAN, MICH.

;oor BALL
2 GIVEN

Regiilation

With Size & Shape

12 Thnllmg Issues

ERE'S a truly wander-
H ful  feotball, Peldode

especinlly for us by one
of America’'s biggest  foce
tories. Made of genuine foot-
ball graim,  Seoutly sear and
stite Strongly made, &
tough, heavy lootkall, Rein-
lorced evelers, rawhide lacin
lacing nevdle. MMowldid b
der of stronmg rublbser, tested
for streppth, A sonsation
Mane 2 i stores. Obtains
alsle cnly froen ws,
have it FREE! Read Ep-n'_lu-!

&,

Blood Tingling Adventure Tales

The Open Road for Boys is a J0-page mogazing
publishing ﬁylﬂl“lrlf: atarees of air adventure, =poTt
stories, articles by famous conchies and scor ochleres;
advenoure scartes of the harren wastes of the .ﬂ.rn:l,q.;.
af the wild _||.-II"IH:|I.5- of the Tropics, «f the battlehelds
of the World War, of the cow woams of the Obd Wesz,
ardd of the mysterious lands of the For East; buesi=
ness stories, sbhodd sories Al many |;|I|'||_n;|I In
ﬂl.Hll:wn I'l:ll.:rl:r,'n:n.l: serials ench worth §2.00 in

wincle [HEiNg" walerice &liily, AlasTye,
'D'E:'EN BOAD PIOMNEER CLLIB, Best dops on
bumting. Athing, camping. Contemts galore, wich
plenty of prize money.  Red-blocded stories for

red-bleoded he boys,

SPECIAL OFFER

Fogular wearly subscriptéon price $1.00 To mako
rew [ricndswe ".l'I“E'IJ'I.IJFY\':IIJ next bwelve Tt issues for
E1.00—arnd serd wou also thia wondeelul fooglxall
FREE. #ct quickls.

WingBack I Satisfaction Guarantecd

FEMN RDAD FOR BOYS
130 Mewkbury S, Boopen, o

K Friemds: Flese's my $1.  Ber woner lile 'l graks this afer.
Serud Open Foad one sear and KLUSH my foothall.

T, , N Nt e .| JORAECTTp T
F.nn'l.ndlm Posrage £1, lem e exori.

Whes writiag pieose mentlon Popular Mechanics
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MEND th- HOLE

EOOKS SENT FREE!
M APFROVAL
5 Volaumers Beand New Editon

kv 1 'l'||"|l |.-:_|.'__-_:,' '.‘-l'."llllu.- o WM INEH
P | SAVASOLE
Fale dn 1 =
For Beginners  .ronitecrars) af'lll‘r':llilﬁrum stmple strascht ;
Wrilten, &0 vol eqn E0E feimporiant f-r'mnlcx Inms, A sepof | Amaging * plestic” invendion Sills
TIRLAm, 80 3 a fme! WS espocially for Isners, feo hal - Benln i wakes I
understand  every  mgn with aaly n'.hmlnar Fehan fny fiale OF Crac, It o £
ward, hy 22 famous  |ne oroom praciioe, LS BNG r-.r-:mt- procd, Woars like leather, No
rogineers and archi-  ING, medeensy and elenr. Drvel ades oo ms toale,  Just sprewl on with
fiets.  [Dheluxe fex- Blets courss in blue-print reading. nn old kpife in & mimile.
ibie bimding, nearly Er| Field Big Demand Big Pay | Drics bard overight. Mend
SO pazes, 1R we- " hpml‘ﬂd.l"c"lll‘l': arm werndly meded righi pow b a hole for a penny or repaic
1

wrifls, chorts amd e ead ""'""'"'“‘ "‘-:,_,“m g i T f Tew !
liﬁ.l.rr:'.mu T ﬂl'lr":llm.u 4 Jlri.'. ur=.|r|:. R O a.&ir'ﬁpﬂ_. F&m:;lum;&zté [yt ;?u;;
i;'m:_i-nr.t :mn-d drafi- ..'E.I:.- |..|...!.'!:'IE?.1.'. |.-..-..|."|.|.|£ =i gy bt ol flexible  wearlng  surlacs,
ing joboin mechanbeal —emd roiguap (0f & set FIER fiel s far yacemd] Fiz a heel Toe & penmny.

ar architeeturnl lHoes. el i g B gebact
Sent for 10 diyr’ [ree =] i ol resders off able faemeeai .-.,-ul: B 1 up
zae i1 v mnil coupon 'ﬂ'll'_'r"'"lﬂ M';"‘_", ","" o i e ""' TO

e e Complete sef of drowing insbruments if | %o con packed sarnings
vousend for thesedraftingbooks NOW. | §ike Kimurs of Coliformn
T ||El.:l'_lgrl|lnl.'nt-r!| arw ::u:ﬂ:;}d 1|; who made over 838000 in
finestof Germonsilver, areabanlats day bewicdes 5060 pash
ArtuMLy ATiE ane paeied in velvet Lned ?.?-.Emm Thote rd t
teatherette pocket ease Ties] B1D valon, , 1'
hug Fres o you with thess books, others clesning  up.
AHE"IE&H TEEHHIEIL SOCIETY F'm":m“' UNECCESAry, Emn
Dept. D-E19, Drezsl at 53th St., t;ll:ﬂ-u ull oF AP L,

q——————————————————

l-u.hn.ﬂ-n.LD-—I'l'l [ T T T T T —
e T ot e o o e, °f il e e o ot FREE Sample an Lutlur
f."f."'l'-.' L L T;":;‘..'.':'ﬁ'ﬁ.';..d:.ﬁ.:'l;- 33 (41 & meonrk balld J5558, tke | FLush mame nod pddiress for freo aEmple
pimelal Inizedeciory price i pabd,  Bemd Rresd, New sliteg s lelods drawiag b Oof Bavasde an leasther and records ef
e Epgeits making up e B42 dally, Write
T s 1 i ' T i P 8 i e e 8 6 e B O R BB ' Emllav?
N T A oM b m R A et A b Bk g R T
S A | SAVASOLE GO.  Dept L-30  Cinelnnati, Ohlo

1J1|.u|

MAKE MGRE MCI'HE'! IN—

RAISE FUR RABBUS

HINCHILLAS B MEW IEALAND WHITE
mever fmiln. Lenrn quickly s 0 (B Drivaey of yolr

WEDIY WHAT ¥ U Rl ERE—Hi
homn wt lnw coat. Eamn practicsl, wsdersiamd @mﬁ'ﬂ;q“.w4$ﬂ%

- S
able training, given hy ssme sxperi proflesssenal ETAHL"S OUTHOR ENTERPRIGE COMPA
 UpEFR LS Anad ERairuoiors I‘hﬂ hendls pemscnal stlend- Dept. 141D, NEW SITY, M.¥. ar HOLMES '““l“‘

‘oo conchisg in our eompletsly squipped e GLOEET REBT
ouLTRY Parer 1

(! wtudioa. Onoly home-stody tesining offering
5" vanimge. ["'u -cu.- spare fime.  You may earn whils
% Lhis wd &0 & Irl..r; = iifi rour nams sad
! proail . Lo o weith 384, ivismes er ol

E.l.ru_nr wmlrlll ll-rrrrwr whian  analified.
il HEW YORK IHEI'.II'I UF FHOTOUEAFHY,
for the BeEl X faw P il My Jeprngd
!JI iy, ':m-a%'lF*i‘r ?‘ AED, Iy

G FREE SQUAB BOOK

Tlew York Inatitute of | l""l'lntl:-m-In'l'lm
Liraedi=g PR WH Bqtiabe, cream af

Jla @ pasrilssa of ey N mhiE ol TADh Y

I Weat 320 Biroet, Dhept. 400, Hew Yook

Tell mee, wribmut ooed or ohligelion bew 1 max learn to ﬂ"lh pha-

tography pay. EEND FREEE BOODKELET, (Mo ssleamas will call}
0 Hull Photegraphy ICsmmerdial, Newn Portmis) gl Fhobo-

Finishing.

0 Blovion Feeture Photography sod Trofsecion.
"\.p.rnu......... A m e a6 L e spbdsiamsnd gdnry
All.-!lr\-'- I R P R T T E R L T

N eobin Shis ra = in 4 e i e

Teer et l'-lfl'-rlilrw-p-va':l:hr -wblhnd:ndpruu-:
qEar L FE or mary e wiasnieg,

[T [T H

PRAILWAY POSTAL CLERKS MEH—BUYS

MAIL CARRIERS —POSTOFFICE CLERKS
OFFICE CLERKS—CUSTOMS INSPECTORS IB tu 45

$1700 to $3400 a Year for Life _U:n: anu Before You Lose i

Mo “lay-nlEs” bernuse of wirikes Tnzviness, wbe—guCe CEo0rF0H

Taghil auruummmm:.l Ht"r?'sxmcr !I! -I.'.lullrﬂguminl. Jf_vh ﬁ_ IFHA.I'I I'I.I.lH lr:l;ﬂ;l'“hf! b-lr]h ﬂ:-uljll Iﬂnlllnb?r. rt:.
Ism miemind  Didng -} BlmsELE-—Lan I O, b L ing Of chofges, | AESEET IDELRDN o L

Ko : i . mmn(hmlknlhﬁ'lnw []2:.32 -k Dok wm.uf f Post-lo-

STEAD? WGRK | prowion postions: G5 ° Tl e binw to et Lhee position cheaked,

[_Railway Fafsl ﬂuﬁ[ﬂﬂllnm E-'I:I-HI I:!-'IIH

I (] L]

| = Pussaice Clerk (51700 1o 523005 ©

| CGy Mail Carvie (51700 10 521080 II:-i ll [HIHhﬂI'H'I-

{This Tear, oor memh of withet ppd

|
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M Sweenys Eas

N

| McSweeny Trainin
for trained men.
equipment,

Eight to Twelve Weeks—Then
n jols '_H“.L mhaugld pay fram $15 In I.:LI 1
wiak, in the autemaotive or electrical liehd.
Clok onsk of the low-pay elnss bedore ebectrie-
ity takes your joh,

Mo Eooks—Mo Lessons

In my ahops we use tools instend of hookas,
Etiplenis work on lHve equipment. Fifty
thousansl men mn attest o the advanisga
af having my procticnl training.

Guarantee of Satisfaction

I meres Lo teain ¥ou uitil ¥on are perima-

r
k’.b
montly placed in & good job at good poy if

4. H. McSWEENY ¥ou pre pver gislean yeare of sape

Not a Gorrespondence Course—Mo Books—Mo Lessons

ELECTHICAL
AUTOMOTIVE
DEFT. €-10=11

CLEVELAND, DHID

to aNew Job at

E. makes you independent of hard times. A
m.  MeSweony tosches trades that nover will be replaced by mechanieal
FEasily and quickly you learn all about Automotive Mechanics and General

i

he unlverse.
= ]

BE A RAILWAY
TRAFFIC INSPECTOR

. | Rallway wnd Bes—Esrn Up b 5250 ger Manth
o | ENERGETIC MEN—ID ta io—needed In
ﬁ'l},;._!_i- tha wall-fulil profession of  Pejssoger
L 4 Fra®is fnapastion. [RwErssting, cutdosor

- work—eoatsol with [mportasl eseouiives—
travel or stay near home. Afany grodunies
advainee muplly after a few months experienpe.
& fier pompletlon of a few wecks™ easy homes
atmily Bourss, wo holp plaee you at 8120 o $1 50 per
monith, plis expnsss, to scart, of rofdond
pikltiom, Ceodla [JELIp—Carms. lI?I‘1,||u Tinoklat

: expinins I3 vears' pucosss,  Write &b onpe—
- make FOUP BLATt MO,

. STANDARD BUSINESS TRAIMING

INSETITUTE. Idwv, Fil. Baffale, &, Y.

RADIO-TELEVISION-TALKING PICTURES

Laris thi ey way fomet Intop Bl poy 6D |6 Sog nd soginee-
Ireg: Al Gechnleal les=cns red unde disestlon of Dr. Les
DForesi, “Father of Eadlo.”” botlon pleture lms and poos
Mactor help Fou. Tho gubsdst, bt way to got o big pay [ab.
DEFOREATS TRAINING, F-11, 1111 Canter 5t.. Chicago. 111

FREE—BOOK ON MIND TRAINING

An inatruetive hook which explains nnsmazing syatem of mind
training already by more tham 750, pecple, Lot us
paiel Yo i s fll&{;[ “Haenkifio' Ming Traiaing.™ Tewill alow
you how and why l aolam Is the sm!paysieon of teaching for devel=
| aff then Engntal powess at thio same time.  Endossid by such
world lesdéers as Fruonk P, walih, FEdgsr Wallas-a, Sly liarry Tamber,
Prinos Chackes of Sweden and bundreds of obbem, Write TODAY &

THE PELMAN INSTITUTE OF AMERICA
271 North Avenus  Sulte 611  New Rochelle, M. Y.

STOPTOBACCO?

Tennizh tha rfav fsr Lobasnn 6

thoussnds yve, Makeyoarsel! oo

ﬁ.nhup'p:.l with Tobascn elenmer,
il

wri

B0 ToU

WANT TO

asubativate, not kabdt formEng.

te for free Bookbet telles of 1T
{arinia affect of tobaceoaml
..uliu.m,.'hu,].'mubtul:hu
ernving mamy ingm have

Hewell Pharmacal Co.
Dept. 800 S¢. Louls, Mo.

dTA

Y

There always 15 a deman:d

Hectricity., Never was opporfunity greater for the man who knows how.

juscmony

Learn to control, master, and ap=
I3 thak magied jubce which rides
e n MeSweenys
Evary

Mail This Coupon

mntar propelled vehice—automo=
Bile, ook, tractof—noguine Gun-
siantservipe. The fewer encssolil,

elneteip] man. thi mnee sorviey Poguieed.

= Jor FREE Bm]k_

J. H, MeSweeny., Pres.,
Croprt, C-10-11—MeSweeny Sclwnls, 1815 E. Mih Steest,
Cleveland, Ohilo.

Without oost or chllgation, send me your blg FREE book nrsd
full detalls of Four speeinl taltban nffee, (Check schood Interested
In) O Elerieal. O Awtomoblve.

; JState. ... .. Afe. ..
EREETIEEEEEREEEREd iR E R RN

1t HUMAN FIGUR

Al 1 peait the b fvare pays Teloer fhan sny of bar
ia ,. m"'...ﬂ-' EI-JT:E ‘ﬂ:’: i.:E. Lask I aka “:E.““._
e e Gkd are galbres. Ow siw b

FIGURE DRAWING FROM LIFE

o eew mied glmplifed maibed sfows fha spllnl hor o dew
ths hamam fors somerily wlilicn & isarker.  Lame psoo.
Fox 14l Uksiznied. Sepa posipedd A reeeiri of B8040 '\m
bsch i AT Calalog of viber beskn I=i aitkis ¥

hicaga, Ml

F. ). DRAKE & CO,, Publishers
181 Mo, Michigen Bhvd. C

LETTERING

Hepe iz the very course you need if vou seck a
position as a Show Card Letterer or Sign Letterer,
or want to bave o business of your own, Complete
and practical and especially arramged to meet the
needs of the student who stodies at home. Written
by E. L. Koller, Principal of the International
School of Art, member of the American Federa-
tion of Ares, and The National Society of Crafis-
men. Mail coupon for Free Booklet.

I I e — ———— — — — — — T — — —

INTEANATIONAL SCHOOL OF ARAT
| Diwiian of fhe Iwbernadienal Gooreipemdence Sehoals I
Bex 5417-0, Berantes, Peasa.

Wiibnut coef or oblbpafisa, plesss send mo )l detalls of I
1 FOUE home-siady oo in

Esmmmrmr s nan i

I 3 Shew Card Lettering |
1 [ iliustrating [ Carteankng |
I iy ] £ 1 T T I T ais e I
I B, . e e i b T T L L — . I

l._._._..——.———————l--———————l
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New Kind of Can Opener

"%nks Like Magic”
Brings Agents U To
$8 and %10 In An Hour!

MAGINE having a Hitle autamatic machine to open cansl Why, o

wamicly gverpwhens, Ehe very ldea [ revolutionary as well a3 amaz-
ingl Mo more fos, musa or bother.  And danger sbesolately bangshed |
Mo wonder agenlts who demonsirale this astonishing invention have
macde almost ineredible sume, B, T, Barclny, N, ¥V., cleaned wp 117
in @ doy and a balf. Mre M, Bridges, Me., made over 300 in o couple
of momtha' spare time. OO Gregg, Wyo,, made part time profits of $20
in & boara, Aud why nat

The “Million-Dollar' Can Opener

The wonder-working Witle machine holdas the can foF vouw 8o you $on"t nesd

to touch it Then sping the can qulckly orcand,  Nest (e Bl poos up 0 Y
com take Bobd of fi. Eotise top is cul oul mlick, smoesth and ofenm,  Olpena
roumdl., square asd oval cond,  Afpadyved by Gl I!I:m.'rrl.r'rn:n Inr:I. Guaman-

el for hive full peaza, [ paur peesenk incomwe s Jess chan $60F o week wnibe
yuick fardatails of Temitory Tvakian, Sakes Cwidi, and NO-RISK Test Oifer.

CENTRAL STATES MANUFACTURING CO.

DANGER

Dept. P-T046, 4800 Mary Ave., ST. LOUIS, MISSOURI

[ — i — i —— - Every wa s

| Crnteal States M. o, Dept. P-706, i PR

ary Awe, i, | e S !

|  Rush vour No-RISK TEST OFFER and amazng &-FROFIT FLAN | e W a e e e
without obdigation. |.-l.| '.I:- .|-Ij| "I. |:|-\.-:.=.\.|-
™ I |".| i DRENPICAT i

I I T v n s i e e B RS B0 A R e e SR e e e e TEEEREEEI Y I :I I: 3

IA.:Ill:'lum.-.-.....---.-.......----.--........--.-.-........ __________ I

Terom crr v rrr e e n e SR
E |:|L|u.u.:l: leee UF |I|.I.1:"JI.1-1t|l anly b one foF vour losdine, 1

—-———--—-——————r————————.;_..___l

Wrestling Book FOR YOUR
HOME WORKSHOP

IF vois Tk e mink o things, vou =ill enjey this new book
just published by Popular Mechanlcs entitled

Make It
Yourself

‘The home mechanic, whother
oung ar ckl, smatear or pro-
eemional, will tnke pelde aed

delight in making mpny af the
thimes deseribad tharein.

Both fnther aned son will fined
fascinntion and an pssocinticn
af indesist in makiog useful and
arnamental articles for maother
iy simire vpon their oome

plediog,

900 Articles
All Different

There are acernctlve ship medels, & greal varkeey of tors
phal npserite chemaclves LY fmears of a8 (Breslons sppllEaibsn
of inechianleal prinelpdes, Govel pmusement devices ToF Iedoars
aned Dipldosid, foF ESth woter and land, wnlgue desdgns in
furmlfurs for chikdne, soorea of usefol appiisnces for tbe hodne,
chings of beanity socd wtlliiy dor lawn eanlen, cte

Hpeelal artleles insdruce u.npn-m- mechanie fn ihe enre

Baomn axpert
fér., Lemsnab

IE
h: mlri:.:h:;.lm anmo,
szaly B B o m:;nl.l::. ulm
rFl-Tr.u'.-'p EIET DO £ o R
FARMER l.l.lﬂﬂ SOHOOL; 33TR Courlmsy Bldg., D—H...Hﬁ-

-" Should be vead by every

mied Um0 of tools, Epecial 1on r sp=oinl purpesa, how to road
= frdn f'-l'l.‘-ﬂTI- 16 to Go. nmd use ploms, how to solder, ‘thﬁl'h ng of & bandy work
for the bemeh, ewta, jolmts amd methoda in woodworkioe, sutemoiil

== ropalring, Installing radls equipment, house ng, Axture
" Book is ! n“rs.ﬁjl[i.ﬁﬂl ha!up;l::f warking i Elara hﬂlmemwm ceibulold, Inthe work,

utllizing porta of ol machioes to'make squipment that would
Hn- ot whatseevar. Mo ponditiona .]'-ut

b F"I'ml ta Eo,
prampily, Thls affer la spen -'\- -Ilﬂ“ 1] EIEHI] |]|I.I:I:i'i chomnE. Prlc'e ’3‘_'}{'

 apeak up new.’ Mon trwimed Slee Txibel g in. Cloth Bloding
Frisratm | 'ﬁ‘:’-‘f-““u“";.“" -‘i-:a e L i o e g Ve e
win s TrsHleE B inwn '
T e ] h"-,&f‘,fuq‘" ,_;‘.Lm g Ao, Mexico, we will mend the book by mall C. O. D 1f you preder,
wll POPULAR Hzrnuclu PHRESS (ROOM P-11)

gt them all whaen I
traia you. 2 L......‘E.",;':'.'.'.E“ O 200 Eaxt Ontario Se. Chicugo, TIL

When writbng fo adverfizers plogse mendion Populor Weckdnics



POPULAR MECHANICS ADVERTISING SECTION

New York
Electrical School

teaches PRACTICALELECTRICITY
by itz own distinctive method of

“Learn by Doing”

No previous preparation or electrical
knowledge is necessary. Every step
is guided by expert instructors.
Individual altention.
SPECIAL COURSES IN
AUTO MECHANICS AND AUTO
ELECTRICITY
Day and evening classes open all year.
Start any day.

Write for FREE Sehool Booklet.
Visilors Welcome

New York Electrical School

44 Weat 17th St., N. Y.

Established 1902
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BLUEPRINT READING

For the Machine Trades

An entirely new book that explains in an ulmmsjlﬁm:,'-l-:-

understand manmer the reading and analyzing of Mueprimts
Tor the maching Lrales,

| Bluieprint Resding starts with the
fundamentals, and by .n.,gmhul sieqe
by-glep prodess works up into the
higher 'p.-ll'l.:r:-r-s. of the subject. The
Eximak SoREEE exammalion QSR
and answers.

Ideally adapted to hame-study.

154 pages—=A% fllusrations
Cloth—%ize 5 14x 147
Price §1,50 poarpaid

Popular Mechanics Press
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00 E. Ontaria 5t Chicago
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In business ns im sport = the man with real, proctical
TRAINING wins. With business refurning to mormal
thera’ll b & Pace to win blg-pay jobs, independence and o
future. Have you the TEAINING to win T

Get Your Training for Work in Profitable

RADIO-TELEVISION

in the Great Coyne School in Only '|ﬂ Weets

Moet fascinnting, fantesl-growing feld
I :fhu world tedlay, Thowsands of jobs
paring BIG MONEY — ap to 50 o
wepk and more, Be o Desirner, Tnapec-
tor af Teslor . . Badle Splesman, Sers
yice or Installation Man . . Opecator
or Manaper of & Broadeasting Siation
« « Wireless Operatar on s Ship or Airs .
plome . « Coyne trains you, too, foF Radlo Servising
TALEING FICTURE and TELEVI-

SI0N sand SOUND WORKE. Futura helds marvelous op=
portunitie= for top-noteh salnries, and real indepondence,
Find out how simple it I8 fof any ambitious man.

LEARN BY DOING—NO BOOK STUDY

Peactieal, intererting work on RATIO,
TELEVISION AND S0UND EQUID-
MENT, Up-to-minute Radic Recolvars,
el Eromdcasting Equipment, latest
Television Apporatue, Talking Picture
and Hcund Repraductiion Equipment,
Cinle Peastlee Bgulpmant, ate., for von
to use and lenrn by actunl apecation,
garvlelng and repale, Provioun exporl-
ence or ndvoneed edwention not needed,
Tha tedious book stedy is ent oot by COYNE methaods,

EARN AS YOU LEARN—WE'LL HELP YOU

Tian“t ket Back &f caxh hold woo back, Many COTHE sliscdenls maks
all or 4 gosd ghare of thele 1iving #rmenses, 1T you nesd that kind
af help just et me kEow. i Bervles helps many gel sparesiims
emplayinent asd 1 abd sou in Nading Tall-time jobe whanever you
neeil them durleg Faur whole Hfe nfver Fou predosis.

SEND NOW FOR B!G FREE BOOK

THusteubed with actiel ;||||n{|.q:+.||'||=1 showling law our methods
TIEALIN yeu &3 amployerd ato glad 13 ]‘u'HIEﬁIJ. Tella sveoythlog
about tmemendos BADLIY FIELD—GET AT ONCHE. Just
mail tha eoupanl

COYNE ELECTRICAL SCHOOL

H. G, Ll'ﬂ'l&. Proi. — Foundied | RN
U3 5. Pauling 5t [Pept. B2-3H. Chicnga, i,

Talking Picteres

H l-.:' H, O, LEWIR, Trealdenl
Endla Divlelen, Coyes Elssbrl=al Schoal

L0 8, Pauling 8L, Depl, BE23H,
Chizagn, ILL

Theat M1, Lewle: Send me yourr Big,
FEEE Radlo Book, and tell me her 1
i pel Uhe TRAINING (Sat will Hake
mi & WINNER.
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Profle of the Parily Camplated Head of Washingtan, One of Four Fatem of Natiowmsl Leadess Being Carved
by Guizsn Baorglum, Famous Sculptor, on the Side of Mount Rushmore in Scuth Dakota; the Head Is Sixty

Faei High and Preliminary Work on It Was Déno by Hlapting
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WRITTEMN SO YOU CAN UNDERSTAND IT

NOVEMBER, 1932

A House
L 1/Ch

Erectbng the Framework of 1.I1.-|:. Parcelain-Sneel
Installing Btruts to Brace the 5t

emam—

EQOFPLE who live in glass houses might

worry about stones, but the owner of

a porcelain house has no such fear, nor

maost of the other things that bother the
average homc owner,

To prove this, there has been erected in

e

Builg
SLo: ""f -

Lse )
Juists

. lh:{}l."nri:m:u Are

= 5
- 4
;

.- - =

e T P

house in the world, It
may become a monument
L 8 thew in home,
baeld it which dis-
piroves ihe statement that
“it's not the first cost, 1t"s
the upkeep.”

[ |

e

gtructural
abeg], erected on oa stand-
ard type of foundation,
Teo the steel frame, wood

oyse 12 of

tiaaler strips are attached
By bolts, and to these, a
laver of ins
rial is nailed. This Taver
consists of an inch-thick
sheet of afdgarcane fibed sandwiched be-
tween stecl plates. Floors are laid on steel
joists, supported by steel beams and in-
corporating a wood nailer strip along the
top edges, Windows are of the stecl-case-
ment type set in sheet=-metal frames which

Cleveland, Ohio, the first porcelainesteel  arce fastened Lli:'rl.'-::t]_'-' to the :-'tru/ﬁum]-
'l 7 .".
f& é‘w - Taandd, G- o

§
i

(

JEAN: ¢ & goplrio®

The framework of the

r

ating mate- ({3

-

D
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six by six inches of ex-
posed porcelain surface.
They are backed by a lay-
er of asghalt-felt rosfing,
which extends upward
ior about nine inches.
The shingles, which come
inn thirty-six-inch wnits,
are attached directly to
the stecl-sheathed insula-
tion layer by means of
ordinary nails passing
through the asphalt felt
and through holes in the
mctal, The asphale felt
forms an additional insu-
lating and waterproofing
layer bencath the ounter
wall covering. - Sidewall
shingles have barbs bent
so that they hook beneath
the asphalt strip of the
layer helow, This holds
the lower edges
snogly against the
wall. The roof
shingles have no
harls.

Tests have indi-
cated that the por-
celain-steel mate-
rial will withstand
any degree of heat

Qred docls

steel stnds, So far,
the house is much
like others. But
irom that point on,
new ideas appear,

The outside walls
and roof are covercd with porge=
lain-steel shin ntly devel-
oped. The porcelain layer, baked
to the steel base, is practically
everlasting. It is easily kept clean,
and requires no periodical refin-
izhing. The coating covers both
surfaces and edges of the shin-
gles, Anv color within the range
of porcelain making can he pro-
duced. The pioneer house at Cleve-
lad has walls of a shade of buff
sandstone, with a three-foot green
strip about the base, and Freen at
the top heneath the coping. The
roof is in three shades of hrown,
The shingles each have about

.. e

or cold that may
e epcountered,
and that the por-
celain surface is
not easily dam-

Top, the Window Casements Are Made of Steel: Center. the

Etructural-Seee] Framework:

Balow,
Almeosi Comp

Poreelain-Steel House



=

POPULAR

aged. A 2Z-caliber rifle bullet, fivred into
a shingle from a distance of ten feet, broke
Ahe enamel from a circle less than an inch
in digmeter, and this only where the steel
bage was bent inward by the force of the
impact,

The porcelain idea has been carried in-
sitle the house, porcelain-cnamel tile be-
ing used on the bathroom and kitchen
walls and in the first-loor lavatory. On
other walls, a conventional plaster finish
has been employed. It is apphed to plas-
terboard nailed to wood strips attached to
the steel frame, on the walls, and 1o metal
lath on the cetling, Asbestos-wool insula-
tion iz used between wall surfaces,

In addition to the novel uses of porce-
Iain, the house has several other distinctive
features, It i of Ceorgian architeciure,
with a large chimpey at each end. Oue of
these is pierced by a window, In addition
to its structural-steel frame, the dowi-
spouts are carried inside the walls,

By emploving porcelain on all exterior
surfiaces, the builders beliove that they
have created a residence that bas vousual
durability. It may prove to be the pioncer
“hundred-vear house” of tomorrow,
ready, porcelam-steel shingles have been
used to a considerable extent for gaszoline-
station roofs, with promising results,

Because it will be possible to ercct a
porcelain house at a considerably lower
cost than one of brick or other material of
comparative durability, the new tvpe of
construction promises to become popular
with the small-home owner, Although the
proneer house at Cleveland cost about
15,000, reanement of the methods of con-
struction will lower this amount consid-
erably. Shingles and other parts, being
made i the factory, can be turned out by
mass-production methods, with resulting
SAVITNES,

Originators of the porcelain shingles
believe that one of the bigrest fields for
them is in the reconditioning of old strue-
tures. A house that shows its ape and
vesterday's style can have its appearance
changed completely and permanently by
the application of porcelain shingles Ji-
rectly to the weatherboarding and old roof
base. A layer of insulatime material can be
added before appheation of the shingles,
if desired, The cost of sueh a transforma-
tion will not be great.
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IRON ELEPFHANT RUN BY MOTOR
IMITATES REAL ANIMAL

cwer Mator:

Robor Elephant Fun by Five-Hor

Im!t-lllu Mo :Illn-_:-.pf a R;III Ich ﬂ.-r:rm _ E
al dp‘?::h 15 being nmuwti i};.' the iﬁ;k{ ci

Tiom
itimal ia

:J:lt:-:'s of a robot elephant, the inv

ot & Frenchman. The iil..l:l1LI11".'
q_-'--__-. s

almost as large as its living €ounterpart

and itz motions are contp m] by a five-

horsepower motor. It-fs able to imitate

farthfully the lumbeting movements of a

real pachyderm, Ao the huge amusement -

of both childre E il Erﬁwn-]ﬁrﬂm‘;m_ -

RUSTING OF STEEL PREVENTED
BY PRODUCT OF WOOL (3, ;5 Géﬁ

For keeping steel surfaces bright, a less P
expensive substitute for petroleum grease
has been found in lanoline, a waste prod-
uct of the woolen mdastry. Tests have =
shown that pieces of steel, coated “lt11§
cride lanoline and turned once a month
m a dey unheated room, showed no sens
of rsting, Pieces similarly treated and
stored in an ammoninme-nitrate shed with- ‘i
standd corrosion for three vears, In com-—z
trazt to this, other pieces, cleaned and

dricd and covered with mineral oil, rusted
completely in from one to six months, .

= -
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Zmall Dirigible of Semirigld Type Which Is .|'|.I1I.-: te Land under Its Own
Power without the Assistance of a Ground Crew

DIRIGIBLE THAT LANDS ITSELF
WITHOUT AID OF GROUND MEN

Without the aid of a ground crew, a new
dirigible of the semirigid tvpe will be able
to land wnder its own power by means of

an unusual method of control. To
prove his claims, the inventor
's,_ﬂm:rm: toot model,
weighing about 100 pounds, and
"o after putting it throurh a seres
of dificult mancuvers, brought the

_ ship down with no outside assist-

- 8 ance, and without the discharge
i pasoline or water from the bal-
b tanks, Steel wires and braces
are used in the interior constroe-
tion instead of structural metal,
and a eircular tunnel running from
the nose to the tall of the craft is
said to lessen wind resistance,
Twao 136-horsepower niotors

>
% propelled the balloon during the
A

tests,

037597

MECHANICS

TREE RINGS HELF,
TRACE AGE OF
INDIAN RUINS

Tree rings, whose form
and size have been infl
enced by the varyin
weather of New Mexico
hundreds of vears ago
are helping trace the hﬁ-
tory of the ancient In-
dians h:.r' setting the dates
of Pueblo ruins, Since the
weather was different in
the twa states, the tree-
ring calendar worked out
by Dr, A, E, Douglass, of
Arizona, could not serve
for New Mexico, so a new
calendar was built by "|.
5. Stallings, . i
back to 1200 AD. Th i:-'.
is far enough to date the
ruins in the golden age
of the Rio Grande Pueb-
]t: Indians,

S

SUFT RINK STAND
LIKE BIG LEMON

Shaped and colared to
look like & lemon, a road-
side stand in California
advertises the soft drink dizpensed by its
youthful operators. To approaching auto-
ists, the stand resembles a giant lemon
and no sign is necessary to inform them
what beverape is being served,
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of Brussels University, made his l LF WATER
second balloon ;-,-l.'|'r'|‘:[ into the
stratosphere from Swhtzerland,
last August, to study the cosmic
rays, he reached the greatest
height ever attained by man, but
he diul not approagh the heights
to which instrumegt-carrying bal-
loons have gone, I;{:III' did Profes-
cor Piocard much/ more than pen-
etrate the layers of upper air
about which mAn knows many
|..'-I-i'|' ,":l'-:l SliF l|‘::i-|'-: {:-!||I.'|‘- '|'|'|'
arcompanying/ illustrations com-
pare the heght attamed by the
scientist with those of clouds,
monntains, fhe greatest altitude
dttained by /an airplane apd the
distance to which frec balloons
have ascemded. Some facts are
kEnown abput the atmosphere up
to sixty miles, where it is dense
enough to cause incandescence,
as proved by shooting stars, The
temperalure of the atmosphere
about wentv=-omne imiles up Fleis
.|'|l|l||'. L‘I'II] al '-.'-:'|I_'.-||".-q_= ||.||-p-_
it is holieved to be .th.:-11' the same

as gn the L:|'uL;|:,.] g -
. | M ..Lf'-* AL

"y Mcm #32.828

|

o T Qe (F3) 07T )

e :.t MILES"

A --.;hr.-.q
HEAVISIDE LAYER IH

DAYLIGHT BUT HISAPFEARING
ﬁ i '.I:HHEHT

STRATOSPHERE
1M THIS REGIOHN e
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e — =S on brightly and the light
- ;‘ in another verv dim, or
" perhaps turned off. Duoal
J personality is detected by
i‘ : I the meter by a marked
F split in electrical condi-
tions between the right
and left sides of the body.
The typical normal per-
son shows slightly higher
electrical resistance and
higher electrical reaction
on the left side, Differ-
ences are found between
the electrical conditions
of the palms and the
backs of the hands,
Warm weather, nervous
conditions and strong or
proJlonged stimulation
show up in the palms in
the form of extra mois-
ture and clectrical
changes.

&5 ﬁg.
RIFLES REDUCED

IN POWER BY
o N RELOADS

e
=

'S High-power rifles can
SWorkmen Assembl Ton Chandeli Wl[‘i “’%A"’m 1 ; b= aaed; wherc cediien
e He}nTusll::EH:!'T rr-."%:h hlg:e‘li:'r::l:mur in Hew ‘;Srr; aternataa loadsz are desired, by em-

ploying reload chambers
Jeonstructed to stand high pressure. The
chamher is made up of a eylindrical body
nid a firing eap. To reload the chamber, a
bullet is securely inserted into its front
end, and a blank cartridge is then placed

TWENTY-FIVE FOOT LUSTER
WEIGHS OVER BIX TONS

When the 1r_||_t£_1:11:.=-1-n-n-p{—nm'l1:1|] o

¥ the Radio Ci ckefeller

Center in New York 1z Eﬂ-l‘.l'.lp].l:‘t-[:[l it will x Nipside through the rear. The firing cap is
hoRst the largest chandelier in the world. "3 next serewed itito place back of the cham-

Thiz colossal lighting Axture is twenty- Pher. When so assembled, the chamber is

1

five fect in diameter and weighs over si loaded into the rifle and fired as any other
tong,  One hundred men spent three cartridge. This ammunition solves the
months in making it and fifteen men spent blem of medinm-range target shooting

a week in assembling the parts. aiml & accurate up “Er“” ya nlI
# t. ﬂ

ELECTRICAL CURRENTS IN sm‘f«f-:‘-}t
'G) l 0D MEASURED BY METER

Electrical currents generated in the skin—

by emotion and disease are being meas-
Lured by a new meter that was designed to —
waid o diagnosing humaen ills. The device
—fegisters the currents in different parts of

et body at the same time, showing them
. to he different, as thuugh the body wert

Relogd Chamber to JGive Rl'-ﬂll'-tl-'l !F'nwr:r to. High-
EE a house w lTh the light in one zfm tunaed Fower Hifies; Note the zz
K E
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TELESCOPING TOWEE ON
AUTO AIDS POWER
LINE REPAIRS

For speeding ap repairs to elec-
tric trolley and power lines, a tel-
escoping tower mounted on an
auntomobile 15 heing useld success-
fully in Milan, Italy. The mobile
unit efables linemen to wark
without disrupting traffic or cut-
ting off the power supply. The
tower is raised to a height of thir-
ty feet by a hydraulie jack, Uil 13
pumped into concentric steel cvl-
inders, the pump being operated
by a motor driven by storage hat-
teries carried in the body of the
car. An automatic clutch disen-
gages the oil-pump drive, and,
from the gallery, the lineman op-

Telescaping Tower Maounted on Truck for Repairing Overhead Cahles ;
It Ba Halsed Thirty Fest into the Als by a Hydraulic Jack

erptes the contrals to ratse or lower the
platform, The tower is insulated and is

g_ made of hght aluminum alloy, )
[ ; i i J
S) vk G

TWORKERS GIVEN COD-LIVE
LOSE LESS TIME FROM JOB

R‘j:; Reduction in time lost from work on
""é! account of illness has been made possible

by daily doses of cod-liver ml for emploves

of one large industrial plant. Ina test, 115

f}::' women and Leventy men were ,F_:'i'l-'E"l'I ome
é\ahleap-ﬁun{u] of the oil daily, while an=

™~

er; group of cightyzpight womgn ane

i
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forty men had no oil for a four-
month period, The number of
hours of absence per person o
during the experiment was about.
thirteen for the ru::-rT'—1i1.'E'r-u£§“_'_:3
group and twenty-five for the
other. Ninetv-zsix memberz of
the oil group and Afty-two of the
other group lost no time during
the test, It was found 102 oil-
taking emploves and fortyv-two
of the others had no colds during the ex-
perimental period from December through
March, The subjects were chosen from
personnel engaged in three tvpes of wor
office, light machine and heavy m ine.
Cod-liver oil contains vitamin_ 48, which
prevents rickets, and vitanfin A, which '}?
promotes growth and-s"thought by some )
authorities 1iﬁiﬁﬁgtt:cn resistance to in-
fection, —

A oman at the Worth Pole is about thir-

teen miles nearer the center of the earth
thJ*m one at the equator. %; :
’/Ld'/ gHTE
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ool B BILLIONS YEARL
e 4 COsST OF WEEDS
‘ TO FARMERS
gg

Weeds are costin
farmers of the world ba
lions of dollars annwally
The Canadian ngtjonal
research council fpu
ffidl certain types ol
weeds reduce grain cropel,
by as much as seventy-
five per cent, and {lurinﬁﬁ .
a three-year period, 173,- :-:}
02 tons of weed seeds. 7
were shipped annuallyg
out of the praine prov
inces with grain, this

3
rd

amount being equal t
pnincty-six trainloads o
sixty cars each, In addi
tion to the cost of shiph
ping weed seed, it is esti-
mated Canadian farmer
lose $40,000,000 a year due
to weeds, In the Ui]il::d?
States, the loss from
weeds s placed at $3,000,-
| 000000 a vear. The prin-
cipal canse of weeds is
| believed to be dirty scegd
| and feed, and as a result
there is today a trail of,-
weeds right to the Arctic
ocean. It hag been found

Ar : __ wieeils can be controlleds
atkmen on Totver the Potedam.- Military Chureh Engaged In Repairing  yth various types of cul-

the Famous I:hlmil " Restare Tones of the Hells tlvating m‘d.'l:]'l-i-:l'lﬂ‘T':F. 1'1:-"

“lf Py P ] . =
CHIMES OF POTSDAM ﬂhpﬁﬁﬂgk planting smothering crops and employing™

” CL]
wd

=

TO RESTORE TONES chemical weed killers,
For the lﬁrst r.iEm.' i Imany years, lI:-Ell!'- MEDICINE COSTS EACH PERSON
famous chimes of th fary =

church were overhauled recently. 'l."n"-::nrkf"ﬁ J""IM_EIK DnLL&FS A YEAF_
men ascended to the tower and cleaned— America’s annual bill for medicines ap-

the bells to restore their purity of tones w—proximates $715000,000, or ﬂlhﬂ"t &6 pe
erson, These figures are estimates made
by C. C. Concannon, chief of the chemical

divisiog_of the department of commerce, =
wha believes that scientihe advances in the

i

:ﬁ#REE SUNSETS SEEN IN HOUR
®'f Passengers flving to the Pacific coast '

often sce three sunsets within an hour as Y treatment of diseases are as much respon-
they eross the mountain ranges of Nevada * sible for the increased total of medicines
in late afternoon. The plane hurdles three  spurchased as is the increase in population

lofty ridges. As it drops over each, the #%pr the rise in standards of living., Produoc- =
illusion of a sunset is provided, and elimb-=<tion of druggists’ preparations and patent |
ing for the next, the sunseems to be ris-  and  proprietary  medicines grew from
ii? agiin. 3 E . 206,000,000 in 1921 1o $277,000,000 in 1931,
L3




“WILD WEST" CANYONS FOUND
OFF NEW ENGLAND COAST, 15

Vast canvons, rivaling anythmg the
west has to offer, have been found in the
bottom of the ocean off the New England
coast by the geodetic survev., Following

e the discovery of an immense fissure, known
as Corsair Gorge, two Yoiars ago, a survey

", Wiis made which has revealed an area with

®.__such irregularity that it dwarfs by com-
parison anvthing above water in eastern
North America and rivals even the grand-
est topographic features of the west. A
preliminary contour map of the region
shows a series of steep-walled canyvons cut
thousands of feet deep. The least of these
is decper than Yellowstone canyon and
the greatest must he comparable with the
Grand canvon of the Colorado, The val-
levs have the tvpical sinuous shape of riv-
er vallevs as well as the branching tribu-
tarics and other characteristics of canvons
cil by sireams. Since these valley floors
are traceable to depths of at least 7,000
feet, it is evident that at one time New
“ngland must have heen a plateau at least
a mile and a half above sea level.

CHILDREN CAN FISH ANYWHERE
WITH LATEST EAM%P

Children can go fishing anvwhere, in
lake, river, bathtub or a pail of water,
with a new game. It consists of rods with
red handles and hand-painted fish with
rings in their mouths. The hooke catch in
the rings and out comes a big one,

Here's 8 New Game for the Children; They Catch Fish
; Any Pond i

with

(vet G

N

58 %

o

8 L3 the wings of one tyvpe of pursuit_plase can
vy withstand a pres pounds for
Maeach ounce 1eir own weight, Careful

oy

Insect Trap with Electric Light to Attract the Pests
and a Fan to Draw Inside

FAN PULLS INSECTS INTO TR
AS LIGHT ATTRACTS THEM

Electricity now is being used to cgich
mosquitoes in a tubular trap employing
both an clectric fam and an clectric light.
The tubular section is about eight inches
in diameter, and has a rudder which holds
it into the wind., An electric-light bulb
and reflector inside a sereened opening
serve as bait, Behind the reflector 15 a
suction fan. The light attracts the insects
and the fan sucks them into the trap. A
slanting mesh screen allows the air to es-
cape but deflects the mosquitoes down-
ward and into a jar of poion. A screen
over the outer opening prevents larger in-

/5Ty
STRONG RIES IN PLANE WINGS

Although weighing only a few ounces,
the spruce and mahoganv-plvwood ribs in

s sects from entering the trap.

Zattenti o stress analysis in engineering
ed this great strength, which en-

s the planes to pull out of power dives
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By MORGAN W. GIBNEY
“JJHEI'-I some car of the same make and

model a8 your own, runs away from
vou at the “Go" light; passes you on the
open road when vou're wide open, or
zooms in high up the hill when vou are
lihoriously scaling in second, you're quite
apt to ask questions, And the answer is
probably contaimed in two words: higher
compression—the modern motoring mag-
ic which makes leas gasoline vield more
power and performance,

High compression 15 here. Higher com-
pression is coming. On the drafting boards
and in the research laboratories of auto-
mobile manufacturers are motors which
will yield more power and more perform-
ance than any now in service—yet at low-
er operating cost,

All of which prompts a question: What
is this high compreszion of which all mo-
tordom 1s talking? The engineer will
explain it to you in terms of increased
thermal efficiency and higher brake mean
effective pressures. A more easily under-
standable picture is a comparison with a
comon coil spring.  The tighter vou
squeeze that spring, the greater its po-
tential energy, Similarly, the more vou
squecze (compress) the mixoure of Fis in
the cylinder of 3 motor, the greater its

98
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cffective power when ig-
nited.

Since 1925, the horse- |
power of motor cars has
mereased, on the average,
more than seventy-ive
per cent. Cubic displace- \
ment of motors, on the g
other hand, has increased
an average of only four-
teen per cent. Thus, it
iy e seen that automo-
tive engincers have bheen
striving to squecie morc
power ot of tleir molors
without imcreasing their
size, From an average of
less than foor to one a
!.L":'-\' _'|'|.':'|1".-'. ﬂgl’_&l, {'l,:u1'|'|]1|'1:5-
sinfi ratio has imcreased
to more than Ave to one
for virtually all cars—and
around 5ix to one for
many. Several manufac-
turers offer optional high-
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Comparing Fuels in Tt Eangine to Determine Knock
Characteristics

compression cylinder heads, some of them
as hirh as seven-to-one ratio,

With these facts on high compression
known, the question arises: Why haven't
all manufacturers jumped to super-com-
pression motors long apo? For the simple
reason that high compression has had its
problems along with its virtues. Engine
roughness, detonation and the need for
frequent carbon removal have been the
cutstanding bughears. -

Race cars have long utilized compres-
sion pressures far bevond the range of pas-
SETrer Cars—in some instances, ratios as
high as ten to one. But race drivers are
nat antayed by rough motors, they clean
out carbon after every race, and thev are
willing to pay any amount for fuel. They
are oitl for one purpose—io win.

Yoo, on the other hand, woold have

Fhotographs of Combuostion s Esgine: Ahowe, the N .
Knock, Below, Even, Complete Burning of Fuel Leen distinctly annoyed by motor periorm-

G

o
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ance characteriztically rough., Yeou soon
woild have tired of laving up vour car
every 1LOOD miles or s0 for carhon clean-
ing. And you would scarcely have been in-
terested in carryving your own private sup-
ply of specially blended gasoline. So, vou
have had to sacrifice efficiency for better
all-around motoring manners,

Now, real high compression is coming
into its own. Most of the bugs have been
whipped. Concentrating of engineering at-
tention on the problems of engine design
has conguered ronghness, just as it con-
fquered problems in connection with four-
wheel brakes, balloon tires, silent trans-
missions and other seemingly formidable
harriers to progreas,

The need for féequent cleaning of car-
bon has been overcome by the develop-
ment of chemical removers which, when
injected into the cylinders, every 1,000
miles or so, dissolve the gum and oil de-
posits which act as a binder and allow the
carbon itself to blow harmlessly out of
the exhaust pipe.

One of the most important—and most
interesting—chapters in the history of mo-
toring progress, is the story of the con-

POPULAR MECHANICS

fquest of detonation, that little devil that
hammers on pistons, eats up power, guz-
zles pasoline and wears motors out hefore
their time, Masquerading under such ali-
ases as spark knock, valve knock and just
plain knock, this fiery demon remained
untamed for years, robbing engines of
power and putting gray hairs in the heads

ol engineers,

Teating Car's Performance on
Chaasis Dynamometer for Pow-
er Cutput with Vaglows Com-
poedgion Ratios
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Iy knows just exactly fwhy deto-
nation occurs. But all enpifeers know
how it occurs, When ordinary gasoline is
subjected to high compression and a spark
introduced, the gas, instead of burning
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evenly and exerting a push on the ]'n-.l-':nn
explodes. In detonating, a part of the po-
tential power 15 delivered in a sharp rap,
the rest 15 wasted in heat.,

Some years ago, engineers hegan a
search for something to add to gasoline
which would stop this knock. In all, more
than 30,000 different compounds received
consideration. Fimally, theyv evolved tetra-
ethyl lead, popularly known as ethyl,

Imagine 100000 molecules of gas mix.
ture in o coitbis-
tion chamber to-
gether with one tiny
molecule of ethyl,
That infinitesimal
amount of tetra-
ethvl lead is all that
is needed to control
combustion and |
chain the demon |
detonation. How |
does it do it} No- |8
bodv knows—not |
even the master
minds wheo con-
ceivied it—but the

-

'hich Eemoves Car-
and Botto akeT
T EA T

Bz hr Dimolvimg I
before and n!u'.-r

fact remains that it does the joh. -
line refiners also have increased the in-
herent anti-knock gqualitics of fucl through
improved refining methods, notably erack-
ing. Thus, automotive engineers have
been enabled to design engines of higher
and higher compression. With supercom-
prezsion coming, cthvl and the finest of
cracked gasolines are relied upon to wage
the “hattle of the octanes.™
But what is an octane?

@ AS>

Oetanes bear the
same significance in
rating the anti-
knock qualities of
pazoline as temper-
atire degrees in
measuring the heat
of 4 summer day.
The higher the oc-
tane rating, the
higher the anti-
knock qualities,

Octane number
ig not the only char-
acteristic of gasa-
lineg which refiners
are spending thousands of doellars to im-
prove. Chne refinery has spent more than
S150,000 in developing a process for re-
moving minute traces of undesirable im-
purities. Before thiz process was devel-
oped, gazoline had to be treated with
sulphuric acid, then neatralized with caus-
tic soda, and finally washed with water, in
order to remove tliny traces of sulphur,
rum and other :im[m:ritir_q-

Although the -Lulphur is present in only
L:-'.trr:ml.]_v small quantities, unless it is re-
moved £ will form corresive compounds
which in burning will damage the engine
parts, Gums present in the gasoline are
certain to result in sticky valves, The old
sulphuric-acid method was unsatisfactory
for the new high-octane gasoline because
it removed the particular hydrocarbons
which gave the gasoline such high anti-
knock guality. In the new process, the
razoline, while in a vapor state, is passed
throwgrh a solution of zinc chloride, famil-
iar to most of us as the solution vsed as a
flux for soldering. Thiz method, although
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Eeactiomn Chambers and Stabifizing Towers
of Gascline-Cracking Plant

taking out the impurities, leaves |
the anti-knock quality undimin-
izhed,

YVarious agents have been intro-
duced to prevent oxidizing of gas-
oline. One literally gobbles up
any oxygen which may be assimi-
lated by the molecules of ras.
Volatility, vapor pressure, distil- |
lation range and stability are |
cther characteristics of gasoline |
which have received their share of
attention in the campaign of re-
search to it old fucls to the new
engines, High volatility is re- ||
quired for quick vaporization
when the engine is cold, to give
quick starting. Dut this volatility
must not be accompanied by a
high vapor pressure which will starve the
carburetor by causing vapor lock in the
fuel lines when the engine is heated up,

How high may compression pressures
go? That is impossible to prediet. At the
present e, pressurcs vary irom around
seventy-five pounds to 150 pounds, accord-
ing to the manufacturers. And the end is
by no means in sight. Laboratory experi-
ments indicate that it iz possible to carry

sy
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compression pressures considerably high-
er. So the battle goes on and on, conquer-
ing today the problems which yesterday
seemed insurmountable, And you, the mo-
torist, “get the break.”

HOWL 5IGNAL FOR TELEPHONE
WARNS IF RECEIVER IS OFF

Ii the receiver 15 left off the hook of
telephones of the South African railway
company, an intense, high=patched lhowl
giverwarnmg, The svstem recently was
installed to prevent a tiesup at peak-traf-
fic hours, Another feature of the system

iz a method of grouping by which several
telephones in a section are arranged i“t‘:r:
consecutive order, By this arrangement?

if any number in the group is busy whefg—
dialed, the call antomatically is switche

to the next consecutive number, the ses
lecting switch stepping over all engagec
phones in the group and establishing con:
nection with the firat idle instrument. The

e

ire system is :d.l.ﬂﬂlgl'ﬂ.i.ﬂ
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PLANT THAT PUNCTURES
TIRES IS LATES&[O 51 [
AUTO MENACE 0!

Appropriately called the “pune-
ture vine,” a creeping plant with
sharp burs that penetrate auto-
mohile tire casings and cause
punctures is spreading rapidly in
the United States, From the west
ern part of the country, it has
moved east imto Indiana, although
it thrives best in dry regions, Cal-
ifornia is spending $150,000 a vear
in efforts to exterminate the vine.
The new menace to motorists is
a small creeping plant, innocent-
looking, but underneath its leaves
are small burs that have several
projecting spines almost as long
and hard as tacks, One of these
spines always points ppward, in
whatever position the bur lies, and
15 stiff enough to go through tire

casings, ;_I—-‘[j-
7
CONCRETE EBIRD DRAWS
- ATTENTION TO
DUCK FAEM

Beside a road on Long Island, 58

a huge concrete duck attracts the L - =i b Vi .

attention of passing motorists to a : L M
5 F Fartly Completed Britdsh Water Tower Which G

farm where these fowl are raised, 54000 Gallons and To 162 Feer High

and has been the means of in-
creasing the business of the owner. The GIANT OF MODERN RESERVOIRS

duck is fourteen feet high and contains a SUPPLIES ENGLISH COAST
salesroom and office. The foundation is

of concrete blocks. A framework of lath Considered one of the largest of its type

forms the outline of the bird, in England, Great Yarmouth's new water
tower has a cafacity of 784,000 gallons and

Concrere Duck Foar rises to a height of 162 feet. When com-
teen Feet High Erected pleted, it will supply water over an arca
by a Pooltry Halser o along the North Sea coast from Caister to

Rnnﬂﬁ_idlixtl:-_ﬂdﬂrliu‘ Gorleston
ia HEinges ATICSLOrn,

— » /5 TG
RAINEOW IS CIRCLE TO FLYERS

Seen from an airplane, a rainhow ap-
peatrs in the form of a complete cirele with
the shadow of the ship in the heart of the
“rain ring.” Under certain wnusual at-
maospheric conditions, it iz also possible to
see a “moonbow™ at nmight from a plane.
This phenomenon, which is a rather wun-

commaon occurrence, appears in the fofm

~ of a ghoestly white circle, 2 _ .
.3! ) — m )

Ll . |
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Passenger  Getting
Waa

-

BUSY PASSENGERS ARE SHAVED
IN FLYING BARBER SHOP

Aerial passengers of the future who
want to have a polished appearance upon
landineg need n|1'|_'..' to climh into the fBying
arber's chair and order a shave and mani-
curc. Recent experiments on an airlioe
in the United States may lead to perma-
pent establishment of such service.

PLEASANT ODORS AID EYES IEHT%_

~{ 5 AND SO DOES A PINCH

Lrb = Late research has

shown that a sni

| of a pleasant ador improves eyesight teng-s

\ porarily, but an wnpleasant smell or th
1[1: pain of o pinch on the hand is equally :ﬁ

nh fective, Back of the experiments, col

Mo, ducted by Georre W, Hartmann "
_ Pennsylvania_State College, is the—fact
"3 that the sensez do not fuiction independ-

| cnily of each other. In other words, there
r~|l is a unity of the senses and a person crip-
&, pled in one sense can replace part of his
~_loss by greater development of the re-
-.T' miaining ones. It has also been discovered
a—by another investigator that human eyes
== are subject to unfelt jars which, like the
shutter of a movie camera, cause them to
see intermittently, Usoally a person does

= nat realize that his sight 15 being thos in-
N terrupted, and the effect is called strobo-
scu]:n;c SECITE,

“ff./uvww (e adstr
Mfﬁ Figa)

I‘-II‘LHA.‘"& ILS

Shave and Mamicure in Aerfial Barber Shep:
Tried Hecently {lh_ﬂn{_:i[hl_l.j.fgl Alrlines

3
U W s B

uﬂ{iuhﬂﬂ Silrarlo
Qeeta- s oK

FILTER RIDS AIR
OF RAGWEED
POLLEN

REagweed and other

plant pnl]rn to which 113H

fever s attributed are re-
moved from the air wit
rreat efficiency by an in-"

: 5 Ty
expensive filter made ok <
rlass wool coated with s
viscous material. The fil= '

ter 15 in the form of a™

loosely compressed mat
A

'-.;- ! .r?j

in a cardboard frame and
can be vsed in oany fan
system of air {:-:und11|r'|11.-§
ring The mats are tw L[I‘l_‘p—::l
inches square and can be
emploved in a warme-aig, J
furnace as well as for
force-fan room installa-
tions. Laboratory tests
showed the filter removes about ninety-
nine per cent of the pallen in the air, as
well as soot, dirt and other impurities, For
some time, doctors have experimented
with air fAltration for asthma and 113}-'?-,]-:'
fever sufferers in the belief that compara-
tive frecdom from pollen drritation for a
portion of the day would give reasonable
personal eficiency for sufferers for the
rest of the twenty-four hours, Some tests

w have indicated that hay-fever victims whao
sleep in pu]!enfn_c rooms are able to go

the Bervice

ﬁh about their work in the l'.!d.j-l:lml: In com-

arative comiort,

F hist3 ;

LAEBELS IN PERFORATED ROLLS
TDRN UI".F ?EJEDEB

‘H-L Stickers and la-
' - hels now can be
obtained in per-
forated rolls from
which ndividuzl
slips are torn as
necded. The rall
fits ina convenient
holder which per-
mits it to wnwind
as the lahelsz are
used., For the stickers, a moistener and
holder in one unit specd up the work of

attaching th{‘ gummed p ;?‘}:r bottles of

,;-.-

u-n::th COnLFRers.

:Er‘?
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: TIDES FELT SIX MILES INLAND Rocket Propulled by
BY DELIGATE IHETRUM?{L% : ) AL ApL Iy i

. F the Stratosphere; the

Evidence th ocean tides a [ Missllo Carries an Al-

E 1 timeter amd & Para-
carth™s crust at st six miles inland ]1:1'.-. chute to Be Used in

- been found by egientists measuring the _ | il Tmcmiog
specd of light n Cabiornia. When deli- -
cate mstfuments in a mile-long experi-
mental tube were found out of place, the
E.I:L?ﬂt:i:itﬁ- discovered the cause of a myse-
teglous error in measuring light., The test
tube was located six miles from the ocean.
While the movement is small and could
canse a4 mistake of only a few miles per
second, the experimienters regatd the dis-
covery as significant. Arrangements have
been made to study the cavse and effect ©

of the goean’s pressu ims=t the I:'arth 5 R
{“1‘115:,@‘”0&/""4;: Eﬁjjl_m MR Py TR
1o/ s>
MAIL KEGS TOSSED FROM SHIP
PICKED UP BY FISHER ?f't LJI LJ

Transatlantic lners passing LIQUID GAS TO FEOFPEL EOQOCEET
Azores use floating kegs to post the mail ON STRATOSPFHERE FLIGHT
nf Fﬂaﬁﬁrznmrz. Thnffﬂ T.Im.}rd. ship are |]11- Liquid gas, instead of powder, is to be
;1:1:4. ‘:I_‘lJt s?a_ p]c-s.t-:_q_t: ?hu sCefies -I:IL'It.:: 1€ Giead to propel a large rocket made by
zores to friends wit ¢ assurance that  pro. Wrinbder. noted Geérmian AR

5 Wi 3 At Elo
the card: vill bear Azores cancellation 4 ieTtetor—n Aight to the stralos.

marks. The head 15 removed from a small = ; :
cask, and the mail is inserted, after which phete. It is estimated the explosion of the
meaL ST 2 : : liguid fuel will lazt for forty seconds and

H:E :-:E:l({.-:?t;{‘p];“d;tﬂ :;]:]‘E]i;ai:jd:;:;;];: will send the rocket upward at a speed of
]f“:g -h'-:E? ﬂ?“—iil Eﬂ. g i 4 265 miles per minute, At the head of the
e LBt ¢ KEE'S NEAOS 18 UD®  missile is an altimeter with a parachute

ward, the fAlag rfmr'l-:.r. its position in the Wa-  attached which opens as the rocket de-
ter. The cask is retrieved by Azores fish- P
ing hoats which race for the keg to win a

&MFM

amall amoust of money that iz alwavs in- MOVIE “DICTIONARY" TO DEFINE |
cluded with the mail,

“WOW,” “ZOOM” AND “PAN" . 145 |
i

Strange terms used only in the motion-
picture industry will bhe given definite
meanings in a guidebook proposed as one
step toward standardization of the [ilm
trade. Some of the words are “blimp,”
“zoom," “wow.,” "tilt,”" “pan” and ““Aut- B
ter,” and when uged by the movic mukl:r*.—'-,:-.q "
their meaning is entirely different from %

that known to the person uninitiated into "
the mysteries of the films. In addition, this s
guidebook will include specifications for T
film, studio illumination, acoustic treat- e

ment, cameras, laboratory processes; amd
the lilke, as an aid to standardizing tech-
nical equipment and methods, A consgid-
cralle saving i the making of talkies is

expegted to be one result, Ej‘;l
Py L% neleac « laetan
CaXit

@

MU
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instant was doomed, Tts
enemy in a lunge swifter
than sight scized it at the
throat with jaws armed
with teeth sharper than
razors, Thereafter the —
victor swam abhout clutch-
ing fast until the writhing
body of the vanguished
ecl had become limp and
dead,

This fight and numer-

L ous others that have oc-
* La curred in recent times
at the agquarinm are evi-
" _;:
! 'r:-“

EHINIY the plate

glass of one of the
display tanks at the
New York Aguariom a
duel was in progress,
Two killers were stalk-
ing one another. Thev
woere ferocious moray
cols, cach as longr as a
man amd thick as py-
thons, When the sun went down, and the
interested and reluctant swarms of hua-
man visiters were sent from the building,
the sinuous velvety green shapes could be
seen swimming with deadly deliberation,
yellowish eyes afire with something that
on land would be called hate. Each morn-
ing the same terrible purpose would be re-
vealed to the first human who would has-
ten there to sce if the ficht had come to a
conclusion, Hour after hour, dav after
dav for three weeks it was the same. Then
in a flash it was aver.

Knowles, whase joh it is to feed many
of the salt-water members of the collection, q_ﬂf-
told how it ended. He has seen the con- 25 :
clusion of many eel Aghts.. One moray for

an instant relaxed its vigilance and in that

706
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‘i’.“l:lﬁE Eelpouts; Center, Fifty-Pound Angler, Mostly
cuth; Below, Viecent Astor with Two lgpuanas



dence of the effectiveness of the
institgiion's contral of the chem-
istrv of the sea water in which
the specimens live. Because of it
the green morays fight more vio-
lently and more frequently than
ever before. The squirrel fish,
onece regarded as among the most
peaceful inhabitants of the tanks,
pay tribute to the wvirility of the
tank water by fighting as they

would normally in the sea. Shark suck-
ers, once regarded as nnocuous hzh,
abandon their dreadivl hosts to atiack
the nightmarish. flapping shapes of ting
ravs. Sani sharks and surgeon fishes, in
particular, have heen awakened to pitches
of ferocity that make it apparent that at
last in these aguarium tanks they fecl
entirely at home, Even the hig 3-pound
giant grouper, sometimes called a jew-
fish, hag been rejuvenated into the swiit-
striking, devouring anmimal he would be
in the seca,

The New York Aquarium is on the
edge of the harbor, but the harbor water
is diluted by the fresh water of the Hud-
son and fouled by gewage. It is neces-
sary to bring sea water from a point at
least fifty miles from shore, and sea wa-
ter by the shipload costs more than new

FLLE
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gpecimens, For vears
Dir, Charles Hazkins
Townsend, the dirce-
tor of the aguarium,
has struggled to keep
the valuable collection
alive in a svstem of
stored water from
which only the solid
wastes of its inhabi-
tants could be fltered.
Finally he determined to
attack the problem with
scicnce, He assipned a
voung aquarist, Charles
M. Breder, Jr., to abandon
all other tasks and deal
with this one,

Breder produced a
cire. We all of us have
in our veins, Breder sail
recently, a salt solution
like that of the sea. With-
out its freight of corpus-
cles, blood is, chemically,
very similar to sea water.
The philosophy of many
scientists includes a he.
lief that before any life
forms could abandon the
seq for the land they had

Ll
(=]

“fresh” sea water.

What he discovered
was that the fish speci-
mens were dwelling in
a fAuid that made their
lives as precarious as
that of human beings
whose kidneys func-
tion badlyv. The waste
fluids of the fish
through the vears had
repcted on the entire
supply, the 2000 gal-

o Al

W y Top, Zebra Fish H tizing Its P + Center, Taking Catch from MNet;
to de '31*_:']" not only lungs Below, 300-Pound Jewhsh Which Ate Its Seventy-Five Pound Maté
but a circulatory svstem

which is in effect a miniature ocean. So  lons in circulation and the 100,000 gallons
Breder began by comparing the qualities  in the reservoir beneath Battery park, All
of the aquarium’'s stale sea water and of {Continued to page 118A)
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Miniature diving cquipment -
tended 1o mmsure the escape of the
crew of a sunken submarine has
been tested suecessiully in Ger-
many where the apparatus was
mvented, For the fesis a U-koat

Was ||].'||_:|'-|_| at the disposal of the
inventor |.-_'. the government, The
device is known as a “counter
Tung™ and fits over the face like a
pas mask, while about the shoul
ders is a section that serves as. a
lile belt, once the wearer has
reached the serface, It is claimed
that a crew cian escape from a
depth of sixty feet,

A e We
gille fabrics used in dresses and
neckties so that they will not
crease or wrinkle. A svothetic
condenzation product 5 intro-
lfll-.'l_'-'l i:.-\.ill-\: al I_-!n_' CObLon O i
tihcial silk strands, thos gpiving |
them elasticity and life zimilar
to the propertics of wool. ThE

process, applied after the goods?

have been bleached, dyed and
printed, can be uzed with & large
numhber of materials, since it is
imexpensive, Artibcial silk of the
viscose type 1s strengthened not
only in its d ry state, buat also

40 New York Thmins when wet, so it can be washed "
Imtericr of BSubmarine with Members of Crew Wearing “Counter A
Lung™;: Top, Man REiing through Water after Release from Sub without c]:‘mmgc. "
i e e Y
TIES WITHOUT WRINEL gw'} Ml The latest electric range roasts meat
without the housewiie's attention, that is,
Adfter fourteen years of research, a Brit- it first sears the meat at a high browning
ish textile concern has suceeeded in de- temperature and then lowers the heat to
i

veloping & method of tfnénti11g,‘¢m1unj:nci epimplete the cooking. ﬁ

’l .-":r A Acer _-L*'mwmghmx oo

ALl & y o, (}?{MM{IE 3
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Double-Deck Trains Carry More Passengers

T L Al2 — DR

coach of equal size with the usual seating
arrangement and body design. Despite the
comparatively lightness, the mew coach
carries about one-third more passengers
than the ordinary car and can also be op-
erated more efficiently. The two-deck
coach is sixty-two feet long, about two
icet higher than ordinary cars, and has
seats for 120 persons. Both uapper and
lower rows of seats are entered from one
center aisle which is a trifle higher than
stich an aizle in an ordinary coach, Pas-
sengers step down one step to cnter the
lower seats, and go up one step to enter
the top level, Seats are arranged in pairs
facing cach other, and the upper tiers are
staggered with relation to the lower sec-
tions in such a way that there iz a clear
space above each lower pair of seats ex-

Dn‘uﬂl-:-ﬂl:i:h: Railway Coach Which Seats 120 Passengers; It Contains One Center Aisle from “Which Pase
sengers Step Up or Down to Reach the Top of Lower Tlers of Saats

Diouble-deck day coaches are being tried
out by the Long Island railread on its
short runs as Teducing  the
weight of material per passenger carried.
The proportion is about one-half that of a

tending to the top of the car. Both upper
and lower seats have two windows to each
pair. The car iz heated and lighted elec-
trically and there i a special ventilating
svaten.

SPEED DETECTOR TIMES AUTO
1% B ON HIGHWAY

automobiles traveling on highways, a de
tector has been devis
Connecticut. The_+
n L-shaped x in which a mirror is
laced at angle of fortv-five degrees to

approaching auntomobile, as it passes

r that iz readily seen by the observer.

At the instant of the fash, the ohserver

presses the starting button on a stop watch
and, as the car passes the observation sta-

For accurately determining the speed of ™ tion, the watch is stopped. Elapsed time

over the marked distance reveals the an-

and i5 in use inn to's specd. A base line of 176 feet has been
: i s i
strument consists o= found the best distance for judging the

speed. About 100 readings can be made

thirty minutes. The device iz being
used to determine the average reasonable
rate at which automobiles are driven at a
certain point. This information, consid-
Jered in relation to safety factors, enables

e hox, makes a distinct flazh in the mirz;late authorities to fix a consistent and

&
L

i aiﬁ::;dlimit. s !
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MUD OF HG?IHG MOLECULES
ETEEL-‘EELL “ﬂﬂ s8"
Steel balls, representing the ‘nuclei of

wl atoms, are I'u:ld together by springs in
" madels that help scientists understand the
‘-;"'-wu:rrkings. of molecules when a problem
-,.:‘___'-‘\ becomes too complex for modern mathe-
0" matics. The springs represent the chem-
ical attraction or bond between the steel-
ball atoms, Shaken at variows speeds by a
vibrating machine, these giant molecules
move practically as rigid units, indicating
a state of no chemical or physical activity
within them. But at certain speeds, the
":q attached steel halls dance violently on
heir gprings, When these speeds are re-
duced to their equivalents in “exciting”
wavelengths of light, they are found to
correspand closely to the stimuli neces-
sary to cause the atoms of molecules to
produce light ravs photographed in the
v-q{su“zal]m[ Raman spectra, by which mole-
cules “sign their names.”
B3

ANIMALS MOUNTED ON W
HELP DECORATE HOME

oD

Combining the arts of taxidermy and
woodworking, stuffed animals mounted
on useful wood articles help to decorate
the home. Specimens of many kinds can
be combined with lamps, mirrors, book
ends, clocks and the like. Branches and
stumps of small trees, with the natural
bark, provide a lifelike base for the mount-
ed subjects. Rabhits, squirrels, owls and

frogs are suitable for this work., Frogs are
easily mounted in human attitudes are
particularly adaptable to the caricature
tvpe of moanting,

Camilc Decoratlan For Home o Office: Made by Hl:-u.11t-'|

Paointer for Idemtiying Skyscrapers, the Names of
Which Appear on the Semicircular Base

POINTER IN TOWER IDENTIFIES
CITY'S TALL BUILDINGS

Visitors looking aover Chicago’s skyline
from offices of the Chicago Lighting in-
stitute, near the top of the Civic Opera
building, avail themselves of a silent guide
that almost automatically points out the
various skvserapers for them. The device
consists of a semicircular base with radi-
ating limes on s surface, each marked
with the name of a building and a number.
Corresponding numhberz appear on a ver-
tical fin to which a pointer is attached. To
locate any building, it is only necessary to
place pointer and On at the line and num-
ber on the base representing it, then ele-
vate the pointer to a corresponding nuni-
ber on the in and sight over the arrow
which s aimed directly at the buoilkling
it 15 desired to observe.

MUSIC SHORTENS PHONE WAIT
FOR LONDONERS (33 )y § 7

Persons telephoning a London phono-
graph company are provided with enter
tamment it there is a delay in connecting
them with the party called. The company
has arranged ]Jlmnugnphn g0 that the
caller listens to music w hile he waits and

15 thus L:cp)Lfrm
e 0
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Miracles of Precision in Fﬂrmatmn Flvmg

FURSUIT FLANES
1= CLOGE
FOEAATIOM [T

e P
g e EERET . .].-E@E. I

CHE GPAN

H
TWiN- MOTORED, BOMBERD

Skeiches Ilhusirating Varicus Formations Used by Army Planes in Exhibitlon Flving: Thess th:hlngfﬂuﬂi
Mamewwers Marvel at the Close Formations, hul A Swudy of the Drawing Will That the Safety
Has Been Carefully El:-:luld.-u'ud. in the Flacement of the Planes in Each Instance
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Display Prowess of Uncle Sam’s War Eagles

=
BOMABERS 1M Xt

ATTACK COLUMMN Tl

Tl -
= i i

y T-r-'-r'-r'r I
gy B 1

ECHELM s T1Ty

FORMATIOM L .
ATTACK PLAMNES =

e

;\m
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— :'_..-- !‘l.-_
—_—T. el =%
=3 B — | i =
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’H'? . . - PLANE
.-I.. FORRUAT O
-F"-" - P -

i o F
. B FrRead ,1
FLIRSLIT FLAKES

ELE ME =T
IHEL I. T?ﬁ-f* '3:-J-J_J.

FORBMATITE _r‘w "1-

§ d_I_'|."-l— ===

T TTT o Tl
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L[: l!— -L- F| SEMTE M LIME : ;1-

Hate How the Pursuly, Observation and Attack Planes Are Grouped o Unies af Theee; Eightesn Sech Skips
Constituie a Equldmn and Fifty-Four Make a Em%‘ Thirty- Til;u: af the Bombers Compose a Group, and
the Cleae Forenation of These Big Zhips Make m Appear Like a Cleud as They Civerhead
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Using Wall-Paper Hemowver Than ﬂpl!ﬁ.t-u- with Lows
FPressure Steam

STEAM REMOVES WALL PAPER
AND LOWERS COST

: Crperating on fuel costing eight cents a
day, a portable wall-paper remover has
.been found practical. The machine is
mounted on rabber-tired wheels s0 it may
be pulled abowt easily.  Low-pressure
steam, to soften the adhesive, is supplied

from a hoiler that requires no pumping or

S priming. The walls are left dry and clean,

“werady for refinishing, and in addicion, the

machine may be used for house heating,

dryving oul a room for painting, plastering
and celling work, by replacing the boiler
with a heat reflector,

ﬁ‘-

SUPER-POWER MAGNET STEEL™
L'-'I'?'ul RESISTS SUFPREME HEAT .qL

1

=1

@" hé;iming temperatures to several huans_
4 dred degrees Centigrade, a new magnet o
steel more powerful than tungsten and ¢
bale products has been developed infapa
Made of iron, nickelamt aluminum, the
new steel 15 said to have nine times t]l.é
coercive forfe of tungsten and two and
one-halk-fimes that of the best cobalt ma

fet gfeels. Tis magnetic strength can he
varied. Magnetic stability is retained u
dzr mechanical shocks. The steel is not
ust he cast to F.]'l:l;pl!‘.,sj

Qecky,

# readily forged and

==

CHANICS

MACHINE WITH TOO MUCH “IT"

ICTURE, if vou can, a great railroad

company being haled bhefore o court
of law and there being required to pay a
large penalty—all becanse of the attrac-
tiveness of one of its turntables! Fantas-
tic? No, some of the greatest railroads in
the country are, unhappily, able to testify
that it’s all too true—so much so that the
tile of law involved has come to be known
as the "turntahle doctrine,” i’z like this:
If vou maintain en your own ground a
machine or other instrumentality that is
attractiesd to voung children and danger-
Dus to T:% if they meddle with it, you're
accountakie under the law for any injury
sustained by a child while playing with
the machine, It's vour duty to warn the
children away: or otherwise keep them ont
of the danger. Railroads seem to have a
particularly hard road to hoe with respect
to reif-r:nsrﬂﬁ{ﬁ}' for their machinery.
When a passetprer on a train is injured by
some accident resulting from the break-
down of the maoRinery or appliances of
transpartation, laws says that “the
thing speaks for MWeelf,” and takes it for
granted that the af&ident was cauzed by
the railroad's 11¢g1i§§:‘m:-f_- unlezs the rail-
roadd can absolutely prove the contrary.
While this rule of law is applied most fre-
quently in railroad cases, it extends to any
case where a machine which causes imjury
is nnder the exclusive control of its owner
or operator and the accident is of a kind
that does not ordinarily happen if the
OWNer of operator uses proper care in the
running of the machine. Sometimes own-
ers of land, troubled by trespassers, set up
mechanical devices to trap the unwelcome
visitors., This iz dangerous business, for
if the trespassers should be injured by the
operation of the devices, the law would
hold the landowner hable. Mowhere has
the jealousy of the law in the protection
of human life hecome more manifest than
in its severity in cases of so-called machine
mutrders. Often the victim is caused to
Eill himself, unwittingly, bw the opening
of a door or the ringing of a bell. The
very planning of such a killing is evidence
of the premeditation that characterizes the
crime as first degree murder in almost all
states. Night watchmen and guards in in-
dustrial plants are sometimes confronted

y 26? PENALIZED BY THE LAW




s &

145
M : f";#
Wy question of whether or not it is
pernn¥.ode to kill to protect costly ma-
chinery and eguipment from damage or
| destruction. It is well-gettled law that a
Lperson may uge all reasonable and neces-
L h{ry force in defenze of hiz property, but
in in no case is it permissible to take life
= merely for the protection ot property
"‘":'."n. rights, Murder by a mechanical device de-
signed to protect persomal property he-
came a vital legal question in a case in
which a man placed a spring gun in his
trunk in such a position as to kill anyvone
wlo opened the trunk. He warned his
d landlady of what he had done, but she, out

N of curiosity, tried to open the trunk and
1 was killed. The man was indicted for mur-

der, and the court decided that he could

not take hife indirectly, by a mechanical

é EASILY APPLIED TO WALL

E-.‘j. Giving color to the kitchen amd hath-
ci:lrnnm of old homes, a new steel wall tile is
Rmsily clipped into place on a gpecially pre-

PUL AR

EII.I'.I’-"

In
]

chinery that makes life miserable far the
neighbors alzo is likely to bring its owner
to gricf in the courts. Y ou must use what
i5 yours in a way that will not injure

others,
/50 3
TILE FOR NEW OR OLD HOMES

contrivance, under circemsiances  that
would not justify him in takiong Life direct-
pared board. Clips that grip the tile are

rranged vertically on the hoard, which is

Iv had he been personally present. Ala-
placed directly over the old wall, and the

ing of the tikgs is ﬂnllju_: Ly a sliding motion,

M w Eu:ln:ﬂd. Greel Tile Is Clipped on a Backboard,
Applied Directly to Wall
cﬂ"a.wnﬁ-(.u.a C

v

.o twenty-live
SOCity, The most curious-ahject is a hollow

MWagricultupd] rites, and during the yearly

i . : A
i colored designs representing plumedd-

MECHANICS

715

D

ROBOT DEFEATS GOLF PLAYERS
IN DRIVING CONTEST

46t

& Taeieal
Thiz Golf-Eall Drives Hiig Ench “'Pill™
Power and H inzt Severdl

I:aju\ i

To teeft the dhistdoee varions kinds of
roli Izd{iil::m be driven, g machine is used
in Fngland which imparts exactly the
same torce to each ball hit, Champion
grolters have pitted themselves against the
automatic driver, but they invariably lose,
since the robot drives much farther than
its hiest human opponent.

IDOL OF “GOD OF THE FLAYED"
FOUND IN MEXICAN CACHE B..f 5—5

joints are sealed with metal strips. Spac '-:3_“_“‘_1 e T e O s ek

miles northeast of Mexico
clay idol of Xipe of half human size. Xipe
is a gruesome goud, thought to have origi-
nated in Oaxacd, who is alwavs represent-
cd as wearing the skin of a human victim.
He was asgociated with various ancient

festival An his homor, men who had taken
captivés in war, sacrificed them, flaved the
Im-.I% ani wore their skins during the en
suing month. There were six cylindrical
q§tl]|:.{--.'-{ul:-t4:¢] pots with lids, nine inches
high, beautifully decorated with incised

il
3

<

werpent motifs tvpical of Teotihuacan,
The find also melwded smaller idals
fery, heads, and other gfhjects,




ASOLINE will
nat hurn! A
cigaret plunged in-
to a dish of Faso-
lisng will he extin-
guished, A white-
hot piece of metal
may he quenched in
a tank of kerosene

* without danger of fire. A flaming match

mayv be extinguished o liguid o1l with per-
fect impunity. Yet, during 1930, damages
amounting te $14.300,712 were caused by
fire from petrolenm and its products in
the United States.

Gasoline has been called “a giant in a
box." While he iz in his box—the liquid
state—he is comparatively harmless. But
he is alwavs teving to get out. Like the
famous Jack-in-the-Box, he pops his head
out as soon as the Lid is lifted, The raso-
line giant is the vapor it gives off. Pour a
few drops of gasoline into the palm of

7l L

Ry tt [EM ] ;IE‘ - = ¥

:L?E W ‘@

/ISIBLE

vour hand, then netice how rap-
ily it evaporates. As long as it
is imprizsoned in the liquid form,
gasoline is powerlesa to commit
any crime, but at ordinary tem-
peratures, it is impossible to keep
the giant in his box,

Gasoline vapor must be com-
bined with many times its weight
of air in order to be explosive. A
mixture containing from one to
six per cent gasoline vapor in
ninety-ning Lo ninety-four per
Left, Basket and Pail with Tight Cover, a

Zafe Device for Home Dry Cleaning; Below,
Dipping Cigaret in ﬁ&!l:]th without Starting
a

cent of air becomes a giant with a tre-
mendous wallop, Although invisible, this
mixture, when confined in a tight vessel,
has the destructive power of dynamite.
Becanse pasoline vapor 1s ignited by any
open flame, spark, or other high-tempera-
ture source, every effort must be taken to

-



Center, Handling Kerosene Out al Doora: Below, Gas-
¢||".1| Wapors lgnite at Ordinary Temperatures

Drisastrous Fires Like This May Be Started by a Spatk
Igniting Gasolineg Vapor

et rul of this vapor., Gasoline containers,
such as tanks for stoves and lamps, should
be filled out of doors where vapors will be
carried away before they ean collect to
jorm an explosive mixture, Motorboats,
automabiles and airplanes should not be
serviced in oathouses, garages or han-
garg, unlegs preciutions are taken to kecp
it through-dratt which wall blow out the
vapors rapidly. Home clothes cleaning
with rasoline or cleaning Auid should be
-|'||.|||-:_r EALER S ||l;' l:'||h1|_'.-=._

Smiall tanks and drums should be filled
with water as soan as thev have been
emptied, in order to force out the gasoline
or oil vapors. Failure to do this caused a
ship’s carpenter several weeks in the hos-
pital,

“The carpenter wanted a tuob to wash
his elathes in,” said 1_:.'|||I!:|:ill Cirang, master
nof the ship m which this accident
pened, “He took an empty gasoline drum
and started to eut it in two with a cold
chizel, Well, the chizel on the steel zide
of the dram made o little spark which ex-
ploded the gas inside the deam. He didn't
need any tul to wazh in for a while!” But
the skipper told of another more serious
explosion from the same sort of canse.

“We used to wash down the insides of

Fp k)

agr=



Wavs 1a

the tanks with a hose, to reduce the dan-

ger of the vapor:s when we emptied the

tanks,” he zaid. “"Onece a green sailor was
sent imto the tanks to wash them down,
He was warned to use a braszs nozzle an
his hose because one of stecl might canse
a spark which would ignite the highly ex-
plosive gazes in the empiy tank, Instead,
he took a steel nozzle, and no 2ooner had
he gotten into the tank than he dropped
it on the hottom. A spark resulred and the
ship trembled and shook with the force of
the explosion which wrecked her”

Like the “empty™ gun, the “empty” tank
15 the most dangerouns. Several boys were
playing near some empty gasoline druoms
in a dump near a city in Oregon. They
built a fire near the droms, Tt was not
long until a spark found its way to the va-
por from the drums, or perhaps the brecze
drifted some of the gases into their fire.
The drumsz exploded, one alter another.
Two of the bovs were se-
riously injured.

But what of the stories
of quenching lighted cigars
in gaseline amd burning
matches in fuel 0il? These
experiments may he per-
formed, but showld never be attempted
except under lahoratory conditions where
all temperatures are under careful con-
trol, They depend on keeping the material

F"‘I“‘SE:HIT{?Q I.-:.'l.ly-
B e a
Emu-t‘rig- the Ela
Iow, Hight and Wrang
Prevent Gasoling

Fusmses from Collecting in
f Motarhones

THE RIGHT ‘Way

PFPOPULAR MECHANICS

below its flash point, the temper-
ature at which it gives off enough
e: Be- vapor to form an inflammable
prixture with air. If ordinary gas-
oline is cooled below zero Fahren-
heit, a burning match may be
plunged into the liguwid without
igniting it. Fucl oil and kerosene
have flash points somewhat above
ordinary room temperatires so

Fu
THE RIGHT
WAY TO

ELIMINATE
DAMNG Eﬁ.ﬂ-ll!

must be heated before they can be ignited.

No fire can burn without oxygen. If
vou can find a way to deprive a fire of 1ts
oxygen, the most persistent flame will he
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extinguished, The giant, even though out
of his box, will be smothered. MNever use
water on an oil or gasoline fire, The oil or
razoline will loat on top of the water, and
the result will be a spreading of the fire.
Unless vou have a suitable foam extin-
guisher, use zamd, a wet blanket or some
other means of smothering the blaze,

Make certain that fuel tanks in motor-
boats, and such craft, are installed in ac-
cordance with the recommendations of
the National Fire Protection association.
Although the tanks must have vent pipes
to dizscharge the vapor when Glling, and 1o
allow for lbreathing, these pipes must be
in positions which will allow them to carry
the vapors oot of danger of ignition. Fill-
ing pipes should be tightly connected to
the tanks =0 no vapors can escape Into
the mnterior of the boat, Funnels shoulid
e grounded to the tanks so that danger of
a static spark is eliminated,

In general, when handling gasoline, ker-
osene, fuel ol or any other petroleom
products or inflammahble or volatile Tiguids,
take every precaution to keep fumes and
vapors diszsipated or wnder control, and
keep all open lights, fames, sparks and Are

of all kinds away, @ E {?6

HOLDER FAETEHS KEY IN LOCK
TO PREVENT BURGLARIES

Gripping the key in the lock so that it
cannot be turned or pushed out of the
kevhale from the outside, a safety holder
has been devised to prevent burglaries,
When the door is locked, the holder is
placed in the lower part of the keyvhole
with a hooked end shpped over the open
enil of the key. A spring holds the key in
the hook so that it is impossible to change
the position of the key except from the }

inside. In addition

. e I'sa
| 3

DpeTet.,

fIiNames and ad

deseribed in this
magazine will be
furnizhed free by
pur Burean of In-
mation. _

SANTI-KNO
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the holder can h:E‘
used as a bottlége—

oling is beinp treated wi z ;
inophenol, a substance that l:h::l_l-.h thie

dresses of manuiac-
furers of artic1e5§

@15/

719

ICE BOXES KEEP INSECTS COOL
WHILE TRAVELING

w

a,:y Alatern,

Isaece Kaemies of Ordental Froit Moth #re Shipped
in Iced Boxes to Keep Them Healthy

Refrvigerated containers are being em-
ploved to keep insects comfiortable and
healthy while traveling, The ice hoxes are
used in shipping parasitez rearcd in lab-
nratorics to orchards where they attack
the oriental fruit moth and other pests.
The containers consist of wooden cages
with a capacity of 3 cubic inches and
holding about 50 parasites. The cages
are packed with dry moss in a metal cyl-
inder which is then placed in an 1ce-;
cream shipping tub filled with sawidust aml

CTac L.i:{l(ﬂ:

e %
GASOLINE 'Pg TED

TO TAKE®UT GUMMINESS @;qﬂ,

T prevent gumminess, anti-knock gas-

tendency of cracked gasoline to combine
with the oxvgen in the air. This substance
does not affect the anti-knock properties
of the fuel, Successful experiments witl
the chemical have ended a long search by
scientists for I1r|n111l:t|m1|5'; that would ftﬂrfﬁ'-»..h
automotive fuels from varnishing the in

side of feed LIH Al ausing trouble, 1?‘

Loa. 3.
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Coach Runs on Road or Rails at Pull of Lever

changpe-over mechanism makes it unnee-

essary to remove the pneumatic tires used
on the highway to operate on rails,

4 3

Ff
| v

I WIPER AT WINDSHIELD'S BASE
HAS DOWNWARD SWEEP

Pushing ram or snow downward so 1t
will not run back inta the cleared area, a
mechanical wiper located at the base of
the automaobile windshield has been intro-
duced. It 15 installed below the Aeld of
vision, the hlapdes ||l.'i|'|;: invisible until set
in motion. Tests show the wiper 18 espe-
cially valuable in keeping the windshield
clear of snow, pushing it down instead of
up as do the conventional cleaners. The
action is positive and in proportion to the
aute’s speed. Filty-per-cent increase in
This Rubber-Tired Car Runs E“”‘Inf Well on Rails or I:]h:. space cleared on the windshield is

Raads without Change Tires e larmed.

" By pulling a lever, the driver of a new
automobile bus can operate his vehicle on
the highway or on railroad tracks, Trans-
ferring from road to rails, the lever action
releases eight small steel-flanged guide
wheels that prevent the coach’s rubber-

4 "lirfd wheels from 1u11l1l11g off the track.
One small puide wheel 15 provided for the

""-;I front and rear of each large wheel. An-

’ ather pull of the lever canses the flanged

" puides to disappear, frecing the coach to

ctravel on the highway, Cost of operation

on rails 15 estimated at AGfteen cents per
mile, with a speed of eightyv-five miles per

hour, if neceasary, The coach has a ca- New Windshield Wiper, Fastened at the Bottom, Keens

pacity of forty paseengers. The 51111p1hW uin: inta Cleaned Area
, -
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THAT ROLL OVEE WATER

Ta attain greater specd by reducing re-
siatance of the water, five large steel drims
that are free to revolve az the erait skims

over the surface were uzed for the hull in
degigning a new apead boat. Stability of
the drums was increascd by making them
double-cone shaped, and indentations on
their suriaces cause them to rell along the
water in much the same manner as an
automobile wheel does on the highway,
The boat iz pulled through the water hy a
sixty-horsepower airplane engine and pro-
peller.

b Ww. o A lewank. Oder €3 0,

. EXTREMES IN WEATHER HELP

TO IMPROVE HE&LTHEE: 5h =

Nhere marked changes in weather oc-
ur daily and vearly, the best health is

found.  Dqve William T neoi of the

Imiversity of PFrmnsyilvania sgvs that peo-
le are !lealtmﬁﬁes, but thar™

hey must become n‘%rmstnmfrrl to the !-il:'il'l]:_-.h"
To derive full benelity -

tlating changes,
rom the varyving weather, people should
1ol rely too mdich upon the protection o
thingr, ]p.ﬂ on the protection which
-{Tnmes from within the bodvy, People ar
B PETA U TE-COnSCions,
h"pn'mt!; out, and they provide themselves
iy copls, overcoats, topéoats, cloth-

—

shes, boots, swearters with and withon

-é el d, {]J‘_"\ ] I
1

ULAR !
"'1._'1_;1',.&'1-1._!'
SPEED BOAT FLOATS ON DRUMS

Doctor  Joh nﬁu‘?ﬂt

¥ < 2 -
g Af varving weights, sandals, m'i:r!ihm:ﬁ?

l/‘i'/}"H NICSH 721
¥
e —

Spieed Baat Equ[Eptd whith Revelving Steel Drums an Which the Creafr Floats: as the Boat Moves, the
rums Hotate, Thus Dimirisking Water Resistance and Increasicg Speed

stead of relying on a higp assortment of
this kind, people would be healthier if they
wotld peronit the phyvsiological regulatory
mechanism within the bhody to protect
them and to accustom themselves to the
stimulating influence of cold air and winds,

DOOR CHIME WITH TWO TONES £ L}'
3

SERVES FRONT AND BACK )5

Giiving  different signals for the front
and back doors, chimes that are operated
by the lighting cur-
rent have two dis-
tinct toncs that are
easily distinguizhed,
The caller is pre=-
vented from annoy-
ing the owner by

mg the chime, be-
cause only one sig-
mal 15 given each
time the hutton is
pressed,

L Army-pilots have |
—reached altitudes of
- 30,000 feet ahove

sea lexetWhere exhaust gases freeze and
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train’s motion, since the guide pins re-

. volve on roller bearings, l..|l1'!1.11.'1iil.." fric-
- tion, In forest areas, the guiwde rail eould

' be made of wood., A consuderable saving

-
=
-
ROLLER # 3
BEARING. | 250
- SUIDE ALY
B EUHDE I .

I'SECTION Srowie
| CEM Mt CEMERETE

Top, Left, Moded of One-Rail Train: Center, Artist’s Conceprios by

of Lecamotive; Bottom, Eight. How Train It Guided

Eliminating  double  railroad  tracks, s claimed for this system, in addition to
cross-ties and flanged wheels on locomo-  the advantages of quiet operation, A larg
tive and cars, a new svstem of operating  scale model of the system has been set u
trains introduces a single guide rail, a con-  and operated by the inventor,
crete roadbed and rubber-tived wheels.

The system iz designed csp{'_r.:in.ll_v forsmall  paDIO WAVES BUILD VITAMINS

lines, where heavy trafhe is not encoun-
tered, such as fecders to main lines, and ;l.-..Eb fjfl‘ IN FOOD SUBSTANCES

a means of transportation for farms, By subjecting food substances to radio—
mines, quarries and sparsely populated & waves of the proper length, twa British 2.
areas that are in the process of develop-_scientisis have found it possible to cause e
ment. The roadbed is paved with concrete, il ifamins t@ increase rapidly. The result is
or macadam. Fixed to the surface in the IE:T_i'.‘r:--ﬂurl of cancentrated vitamin content. The
center 15 a continuwous single rail, which _scientigfs have discovered the wavelengths
guides the train by means of pins :'|.IT.'H.'.]1EIE'] of vitgdmins A, B and D and are experi-
ta each set of wheels, These ping prevent Jmenfing with C. Ultra-short rays of the
the train from leaving the track. Flan]:{c—(g' sarge wavelength build up a particular vi-
less wheels, to which are attached wid afiin in substances under treatment, Th
rubber tires, are geed. The single rail car™=2wprk 15 similar to treatment of milk '-'-'i‘l,l‘L
ries no weirht doez not retard the traviolet ray ignch its food value,

oo
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EYEBROWS REVEAL YOUR AGE
BY, CHANGING POSITION

As a person grows nldrer. 15‘1{ blﬁ-hﬂ' eve-
brows change their position, sinking be-
low the upper margin of the r:nl'hi'r.'t] cavity

or eyve socket of the skull, Prof. V. Suk,
British scientist, has found that cyehrows

grow closer to the eve with advancing age.
He also has discovercd that scventy per
cent of women's brows are even, while
seventy-one per cent of men's evebrows
are of the “double” or heavy, uneven type.
Thie colar of the brows has no connection

ith their form and is hereditary, The sci-
entist savs that long and curly evelazhes
occur naturally only among children and
that they are soon replaced by the short-
er, stubbier adult growth. N
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RUBBER BOAT FOR FISHERM
USES OUTEOARD MOTOR

To meet the needs of fishermen and
duck hunters, a rubber boat that may be
equipped with an outhboard motor has
been made in sizes large enough to hold
two, four or six men. The side pontoons,
which take a pressure of two or three
pounds of air, may be inflated by a foot
pump or eéven by blowing. Robher seats,
also inflated, have sufficient buoyancy to
support the weight of the bhoat and its oe-
cupants, it 1% said. Easily controlled be-

canse of its raised bow and ztern, the hoat
can be landed safely in rough and choppy
water.

Riuibber Boat Equipped with an Quthoard Motar: Ig Is

Eney te Control
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Tealned Horse Tilting at an Angle to Aid Rider |
Smarching a Sack from the Ground

HOW FAR CAN A HORSE TILT
WITHOUT FALLING?

Unuswal skill and daring are demanded
of the riders ina sack race, wherein the
horseman mounts his steed, races to pick
up a sack from the ground some distance
away and dazhes back to the starting
point, all within a time limit. In order to
erasp the sack, the rider tilts his horse at
a dangerous angle and swings himself
sharply toward the ground. It has been
observed that while its body may be in-
clined at an angle of fortv-fve degrees, the
horse's eves remain parallel to the ground.

IF TREATED IN SHELL

| Lr‘b sters are subjected to a mild chem-
e 1 al treatment, they can be shucked more
s-easily and will keep fresh longer, the Unit-

fe el States department of commerce has

fllu:i-.’] The ovsters are placed in sea wa-
j-, r i'|'|:ai:|151'Lg,r a reapent that relaxes their
i ulductor muscle so that the shell is easily

--|n.nul for removal of the meat. In addi-
on, oysters so treated are more sanitary
aptl keep better. The chemical also pre-

o
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CII?STERE KEEP FRESH LONGER

vints growth of bacteria gnd spoilage or-
ginjsms, wF '/ZHW
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By
GEORGE W. GRAY

A WHOLESALE visitation of meteors,

which proemises to be the most spec-
tacular since 1866, when “the stars fell
like snow” and manv superstitious folk
were terrified by the sight which seemed
to hetoken the end of the world, is sched-
uled for this Movember,

Why does science expect a meteoric
shower in November? The answer goes
back to 1799, The famouns explorer, Von
Humboldt, was traveling in the tropics
that vear, and he tells in his journal how
he was waked wp in the earlv morning of
November 12 to see the falling stars. Far
more than four hours he watehed thou-
sanids of darting meteors, some as hig as
the moon in appearance, some the size of
Tupiter, all with blazing tails, some show-
ering sparks and many bursting like great
rockets.

Thirty-four years later, the night of
Nov, 12, 1833, there was another meteoric
shower, just as dazzling, Tt was geen with
especial brilliance in the United States,
and two American scientistg, D, Olmsted

724

the STARS -

of Yale and A, C. Twin-
ing of West Point, noticed
a fact which Humhbolidt had
not mentioned. They zaw
that the tracks of most of
the shooting stars came
irom the direction o the
constellation Lea,

This hint of orderliness
in the paths of metecars
was 2 stimulus to scien-
tific study. Astronomers
searched history for rec-
ords of past displays, and
Prof. H. A. Newton worked
out a tabulation reaching

Above, .F_'u..-.'l:r-:-n.-umﬂn H.al.l.in_g: Dbu:rul:l_nn.-l. Through Mt
Wilicn Telscope; REight, a Typecal Meteor
back to the year M2 A, D, which showed
that the showers from Leo occurred on
the average every thirty-three years. He
predicted that there would be another
brilliant visitation om a night in Novem-

ber, 1866, And he was right.
O course, shooting stars are not stars.
Actually, they are fragments of rocklike



Top, Resllveving Reflector of Me Wilson Ohservatory
Telescope; Below, a Small Meteorite

stuff, most of them mere motes, which are
continually colliding with the earth. Dr.
Harlow Shapley estimates that about a
thousand million a day is the average fall,
the majority burning up instantly as they
speed from interplanetary space into our
atmosphere. The larger particles last long-

er and burn more brightly, and thesé are
the hreballs, Still more massive chunks
hit the earth or plunge into the sex hefore
they are consumed, and these are the me-
teorites. Only a few hondred meteorites
are known, less than 400 have been founid
in the United States, and most of them are
on dhisplay in museums,

The -|ri1|‘-:' ‘.|I1'||I|:-,:!'| which the 13';|'I1| 11y -
cls is, therefore, not cmpty, 1t
with innumerable fragments that are cor
Lranusally falling, Every clear moonless night
soqie meteors may be seen, but in Naovem
ber they are like a hatlstorm of fire, This
quickened activily iz explained by the
presence of a vast belt of meteoric =tufl
which eireles around the sun in & path =o
situated that the ecarth's revolution bringa
us near the meteoric belt every fall. In
consequence, we see some Leonids every
November—those on the fringe of the helt
which respond to the earth’s attraction
and plunge mto our atmosphere at many
miles per second. But the meteoric hell s
not uniform: it 15 50 made up that every
thirty-three years the earth’s orhit crosses
its densest section, and then we pass di-

15 Peppoered
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was expected in November, 1899,
but it proved to be a rather tame
performance. Astronomers he-
lieve that the attraction of other
planets displaced the helt of me-
tenrs somewhat from it aceus-
tomed orbit, and thues the earth
miissed s wsoal encoonter with
the swarm. 1his VEAT, howaver.
planetary positions are favorable,

Mot all meteors are frapments
|:-I' COfgLs, '|,"|'|_- T poewe ||'.i- ’.I-q, Caitse
of theiwr speeds. Comets are cous-
ins of the earth, members of the
st ayslein, and their -\.|r|._'|'-"|-: are
strictly controlled by the gravita-
tional infuence of the sun, Twen-
ty-gix miles a second is the best
the sun can do at our distance;
therelore, whenever a meteosr en
ters our atmosphere at a higher
velocity, we know that 1t must he
from the region of the stars: And
metears travelng 100 miles a sec-
ond have |-_'|'-.'|'.I|._'. e eloclood !

Top. the Faiseus Meteor Crater in Arizona. Made When a Mete-
prite Hit the Earth: Below, & Comnset and Its Teail

rectly through the thick of the swarm.
And it is comet stuff that pelts vs. Years
ago the brilliant Tempel's comet traveled
approximately the same path that is now
pecupied by the swarm of meteors. Since
1866 this comet has not heen seen, and
many astronomers believe it collapsed
shortly after that year. Thuos, it is really a
cloud of debris left by it that we will enter
in Movember, if the schedule holds,

I sax “if”" because there is always a bit
of uncertainty about meteors, A shower

Indeed, of 6,500 meteors observed
by the Cornell-Harvard Metcor
expedition In Anzona last winter, more
than ohe-fifth were traveling faster than
twenty-£1x miles a second. On this hasis,
we mav estimate that four out of five me-
teors are comet stuff, while the ffth 15 a
sample from the Milky Way.

This Cornell-Harvard expedition sought
to learn the seasonal distribution of me-
teors, whether there are any differences
from one month to the next, and Arizona
was chosen because of its steady atmos-
phere and high average of clear nights.
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Meteors are rarely vis-
ible higher than 150 miles,
presumably because the
air above that altitude is
so thin as to offer little
resistance, Mozt of them
burn up before they get
within forty or fifty miles
of the earth's surface. It
has been computed that a
typical meteor of the first
magnitude which is visi-

ble for one and one-hali seconds has the
energy of 4,400 horsepower,

A point in connection with meteors,
quite apart from astronomical intcrest, is
the guestion of their influence on the
earth. Even those that burn up contribute
gascs to our atmosphere and drop parti-
cles of ash which settle to the soil. But
our globe is s0 large that it would take a
thousand million years for the deposits to
make a layver one inch thick over its sur-
face,

I't is true, though, that the ecarth’s con-
tinual encounter with meteors 15 slowing
down its rotation, increasing iks size ard
tass, and its attraction for the sun, short-
ening its orbit, lengthening the day and

Xl
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Interior and Exterior af Muetess Obsgswes's Hiuri Rl
culed Windew Indicates Latiiude and Longitude

shortening the vear. The changes are s=o
minute, however, that in 10000 centuries
the shortening of the year will amount to
only one-thonsandth of 3 sccond,

In spite of this continual pelting of the
earth with high-speed missiles, remarkably
little damage has been done. Fortunately,
the big meteors seem 1o steer clear of
thickly populated arcas and all the largest
meteorites known have been found in out-
of-the-way places. The largest fall of
which we have any evewitness recond oc-
curred in Siberia inm a region so remote
that, though the crash occurred in Junc,
1908, scientific details of it were not known
until recently,

It was found that the devastated area
was a cirenalar regmion about seventy-two
miles in diameter. The ground was pit-
ted with hundreds of decp funnecls where
fragments of the meteorite buried them-
selvez alter its explosion. The meteorite 1s
estimated to have weighed halt a milliog
tons, and at its fall towns 230 miles away
heard great detonations and saw vast pil-
lars of emoke. Fortunately, no human he-
ing was in the path of thiz destruction,
it a herd of 1,300 reindeer were, and only
a few scorched carcasses were found,

Doubtless this Siberian visitor was a
larger chunk of comet stuff than that
which hit the Arizona countrvzide some
centuries ago and cut the great scar known
as Meteor Crater. This crater measures

{Continued 10 page 140A%
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Guarding Long-Distance Telephone Cables

Kﬂi

‘:}:j:ru_v the insulation.
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Among the latest tasks performed by
robots is that of guarding the nation's
cross-country  telephone network.,  This
robot is an electrical device which warns
its human masters that a puncture has oc-
curred in the protective lead sheath sur-
roundimg the copper wires which are the
specch carriers of a telephone cable, These
punctures would admit moisture and de-
[o oaddition to its

W

;--'_..-F"-"_

-

services as a signalman of trouble, the ro-
bot temporarily checks the encroachments
of moisture by forcing a zas oot through
any small hole in the cable sheath so fast
that fog or water has no chance to enter.
And finally the obedient servant tells its
human associates where o look for the
dangerous hole, Although the cahle ap-
pears to he filled solidly with copper wires,

Top, Making Kepairs to Owverhead Cable; Left, Cable
Flugs in Pesition on Underground Lines

each wrapped in paper insulation, half of
the volume 15 actually air space which is
charged with nitrogen gas until the pres-
sure is about twelve pounds per square
inch. During the months or years which
may intervene hetween accidents to the
cahle sheath, this pressure 15 mamtained,
gas being adided as necessary to replace
that lost by slight leakage:, But when a
sheath failure oecurs, pas rushes out
through the hole. When the pressure has
dropped to ning pounds, the robot rings
"8 hell or lights a lamp in the central office,
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When a toll cable is he-
ing made ready for is
protective svstem, “cahle
plugs” are installed to di-
vidle it up into ten-mile
lengtha which are indi-
vidually gas-tight, Sucha
plug is made by removing
a small part of the sheath
and then spreading the
paper-covered wire 1o a
ballooned shape. These
wiTes are hrst i1'||j:|1‘1_*gl1:'|t-
cd with a special wax.
Then a lead =leeve is in-
stalled over the impreg-
nated conductors and is
filled with a carefully se-
lected asphalt so that no gas can pass
along the cable from one side of the plug
to the other, Thiz sectionalizing of the
cable reduces the loss of gas when a punc-
ture occurs and facilitates the location of
leaks. Rohot contactors are mounted about
three miles apart in each ten-mile gas-
tight section, and are wired to the central
office so that the one first giving a sheath-
failure alarm may he instantly recognized
by the attendant many miles away., This
partly locates the leak, which is naturally
the point of lowest gas pressure so long as
any gas remaing in the cable, The total
cable volume being relatively large, gas
continues to flow from a puncture of or-
dinary size for many hours. The trouble-
hunting crew arrives in the vicinity of the
leak, ruided by the location of the signal-
ing contactor. They tap the cable sheath
at various points with temporary valves,
anmd read the pressures, thus locating the
leak., High accuracy gauges or manome-
ters permit a close determination of these
pressures at varying distances from the ap-
|'||'-:|xi:|11;|l:|:"l}" located leak. These pPressire
readings are graphically plotted to form a
“picture” of the pressure gradients to the
point of gas escape, which is thus tracked

down. @f 5 if(

ROWEOAT WITH ELECTRIC OAR
DOES NOT SCARE FIZH

An outhoard electric oar, that can be
clamped on the stern of any rowboat or
canoe, is especially adapted for the use of
fishermen hecanze of its silent and smooth
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Rowboat Equipped “with Elsctric Darc El;mra.l:cll from Etorage Battury; the
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In Blent, Thus Being Suitable for Fishermen

milez per hour, the eraft can be slowed
down to about two miles for trolling or
casting, A cheap storage battery will rin
the motor for ten howrs, while batteries of
higher amperage give correspondingly
longer service., A friction joint in the
clamp keeps the oar and propeller, which
take the place of a rudder, in fixed posi-
tion, and the ahsence of grease and oil, as
well as itz simplicity of control, make it
particularly suitable for women and chil-
dren,

ELECTRIC SCISSORS FOR HOME
CUT ANY KIND OF CLOTH

Scissors operated by a small electric mo-
tor are now being offered for the home,
Thev cut any kind of cloth irom the sheer-
cst of silks to the heaviest woolens, and it
i~'~ claimed they alzo eliminate fraving or

ullinig the threagds of delicate

= = sl
I—-L!J-'[- 14 il ffih & (I3

fabrics,

4
.

Bcissors Operated by Small Electric Motor; MNote the
Grip Shaped 1o Fit the Hand

Also, they follow the lines of a printed
pattern almost antomatically. The handle

is ':hapc:! ta fit the hand, and the blacdes
are in a position where there is little dan-

{if,

I:.J-pr injuring higs
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Phategeapkisng and MMoas-

uring Traffic Moises with

a View to Decreasing An-
naring: Sounds

By H. W. MAGEE

HE Sermon on the Mount, the voice

of Washington delivering his farewell
address or any other sound ever created
could be heard today—if vour ears were
keen enough,

The reason is simple. Sound is only dis-
sipated by absorption, and there is no per-
feet ahsorhent for sound waves. Thus
every wotid ever nttered by man and every
sound ever produced still exists, the waves
traveling on, diminishing as more and
more of the eneregy 15 absorbed, but never
disappearing entirely,

Sound has many curions properties, Tt
13 a4 vibration in an clastic mediom, ereated
virtually out of nothing and living for-
ever. For ingstance, 200,000 people talking
constantly for two hours would use up
about enouvgh energy in the form of heat
to brew one cup of tea, Yet their words
would vibrate to the end of time.

Fortunately for the sound engineer, our
ears are not sensitive enough to be an-
noved by sounds created in the past and
AT

by comparatively few of the noises of ev= "
eryvday life. It is hig job to hunt the un-
wanted sounds and silence them as speed-
ily a= possible, by providing insulation to
“swallow" them., Monroe A, Smith, acous-
tica engineer, explains some of the things
the sound man has accomplished,

So proficient has he become at this busi-
ness of knocking out noise that he could
today, if called upon, so thoroughly insu-
late a home beside an elevated railway
that the occupants would not notice the
noise of trains thundering overhead. 5o
spectacitlar a feat as this would hardly be
practicable, however, since it wounld be too
costly, Instead, he has devoted himszeli
for vears to improving the sound proper-
tics of theaters, anditorivms and churches,
1o quieting the machipery in factories and
to taking the din out of business offices by
silencing telephone hells, typewriters and
stock tickers.

More recently he has extended this
noise-abatement job to the home, and in

b3




this field he has achieved surprising re-
sults, Today the sound engineer s not
only able to confine any ordinary noise to
the room 1 which it 1s created, but he 13
alzo able to smother the sound in this
room 50 1t will not be annoving., Likewise
he can soundproof a dwelling or apart-
ment house so thoroughly that the music
from a radio or plano in one room will not
penetrate to a bedroom adjoining,

This control of sound has been accom-
plished at comparatively small cost to the
home builder, and without changing the
general appearance of the structure thus
treated. On the surface a soundproofed
will looks exactly like any other wall, Ac-
tually its cost is often less than a wall that
allows sound waves to pass through it,

The average home requires little sound
protection, such as is accorded the theater
at church, becansze househaold Turnishings,
overstuffed furniture, rugs and draperies
abhsorb sound so rapidly that reverhera-
tion is not noticed. Also, sounds in the
home usually are under control, and any
annoying din in any single room can be
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Abowe, Celling Buspended on Springs 1o Deaden Bound ;
Right, Chose-Up of Spring mkkrueticn

quicted without sound treatment. The
godirce of trouble in homes iz the penetra-
tion of sound from one room to another
or from the owtside into the howse, The
problem ig one of soumd insulation to keep
unpleasant noises from passing through
walls. It is in this field that the noise en-
rineer is doing effective work for the home
OWTIET,

When a sound is created in a room, the
waves proceed toward the boundaries at a
rate of 1,130 fect a second. Tt strikes the
walls, loor and ceiling and is either ahb-
sorbed or reflected, according to the na-
turc of the material it strikes, Tf the
boundaries are simple plaster walls, for
instance, ninetv-zeven per cent of the
sound bounces off them to be reflected
again and again,

This phenomenon may explain why men
with mediocre voices sine in the bathroom
but not elsewhere. This room is usually
siall with surfaces that refleet sound well
and with no furnishings to absorh the

MECHANICS

noise, In swuch circumetances, a
weak voice assumes volume and
it 15 not very difficult for the sing-
er 1o convinee himself he pos-
sesses a prand-opera voice as: he
listens to the notes bouncing hack
and forth across the walls,

When sowund strikes an unin-
sulated wall, it vibrates the wall
and 1 turn the air of the adjacent
room, Such penetration of sound
waves through these walls can, of
course, he stopped hy making the
wallz s0 thick and heavy that the
weak energy of sound cannot
move them, o by making |'-:L|'I':-

tions so rigid they cannot transmit souned,
In building construction either method
usually means waste, and expense that is
prohibitive.

Instead, the sound engrineer attains the
same result by erecting walls that absorh
the sound, such as plasterboard or various
tvpes of wallboard, or by attaching these
or other wall materials in such a manner
that they cannot pass the vibrations on-
ward, The latter effect has been achieved
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by fastening the walls to

sp rin Es and allowing 1hf -+ OBJECTIOMABLE COMPLETE INCOMPLETE
tiny springs to “swallow 1 SOUMD TRAVEL SOLUTICN SOLUTION
the sound vibrations, o A £ 4

In the home, office or =% i : L

——

factory, the sound engineer

works to achieve relative }/
quict rather than complete

silence. In a metropolitan

office, for instance, the roar T_

of the city may nol capse

— .

1 .
[

annovianee because the
many sounds newtralize,
All that may he necesgary
iz to absorb the noise of

near-by typewriters, tele-
phone bellz and stock tick-

: 3! =
ers. Inoa quiet residential 1 LT | \F e

district, on the other hand, l CEIECTIOMABLE COMPLETE L IHCOMPLETE
the '-:||.':-:i]1l"':':|' ey he faced o SOUNMD TRAVEL SOLUTION e SOLUTION
s l
|
.'

OBJECTIOMABLE
SOUND TRAVEL™

wilh the problem of keeping oot
the relatively subdaed noise of

pazzmg autos,

The sound engincer today is
ready to proviide a4 noizeless exXist
cnee indoors, lor he ean remavie
annoving  sownds i T illelatiers,

il of doors he =11l Bices a lipe
||T|-|||--':' Automabiles have heen
jqateted greatly in recent vears by
applving sound insulation, aud it
has been demonstrated that strect
cirs, elevated railwavs, and other
tralhe, can bee ||||'ie-.'-.'.||__

The work has progressed to a
posnt, however, where the engi
noer vistons a futice city easy on
the ears—one in which trafic
humsz guictly past sound-insulated
: nﬂ]t‘r.'.—-, ]II.:I|||.1;.-| .'-l'n|. f.':.-:;hu.'w.—-- F-:ll'
e s he has proved he can take the

Above, Bight and Wrong Methods of Sound Insulatios: Below, ;
Photograph of Progresa of Sourd Waves Made in a Chorch s Eway,
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Another World Seen Through Animals’ Eyes

-""-F'H-

"E!:lnw. Studying the
Reaciions of a i
to Musi¢ by Watching
It as VYarious Nateés
Arte Produged ; Eight,
Providk Fish Can [is-
tinguish Cabors ;
Werg Trained 1o Eat
Only When a Gray
Diisk Was Used

& Wemw York Tlines

Fish that can eount anid distinguish col-
ors, and a mole that reacts in the prezence
of varions musical sounds, have been un-
der watchful eves of natural scientists at
the Hamburg university. Recognizing that

"W world only as it appears
At us, these men are peering into the en-

vironments of the animal world, which to
the animal is either large or small, bright
or dull, according to its organs of percep-
tion and their development. Discovery of
the secrets of that new world is the objec-
tive of the research. Small Soath Ameri-

can firhting fish have heen trained in such
a way that they will not take food when a
colored dizk is placed upon the aquariam,
Lbut will begin to eat as soon as the disk is
replaced by a gray one. The same fish
will take the food only when it is
placed in the water for the second
time, which is considered proof of

their ability to count up to two. Repeated
experiments with the mole have proved
that a definite relation exists in its reac-
tions to muszical sounds produced by a
phonograph,

“FACTORY" OF STONE AGE
1L FOUND IN FRANCE

Men of the Old Stone Age had their
Pittshurghs and Detroita—places where
thev gathered to make tool:s hecause of
s1nosial ai:?ldnncr: of warkahble stone or

head 2.
§/34/52

other favorable eircumstances. A “fac-
tory” has been found in southern France,
The site was located by J. _Townsend

Russell, ofthe Smithsonian Lustitution.
Tianipmg through a forest in the foothills
of the French Pyrenees, he noticed man-

rorked Aakes of Aint along a rain-washed

@Ua/ngﬁh w e
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cart track. Subsequent explora-
tory digging, or “soundings,” re-
vealed a very extensive surface
quarry under two or three feet of
soil that has piled up through the
ages since the old-time hunters
squatted here to ehip fint tools
and weapons. The workmanship
of the pieces found indicates that
the tool makers in this ancient
workshop belonged to the culiur-
al division of the Cro-Magnon
race, known as the “Solutrean,”
from the name of the place where
toolz of this tvpe were first dis-
covered, The Solutrean workmen
flaked beautifully even laurel-leai-
shaped tools out of fint, but had
not vet learned how to grind and
polish their blades, Only toward
the end of the era did these arti-
gans m stone achieve this skill,

3
BOXES ARE WEIGHED‘Fﬂ D
COUNTED IN MOTION
ON CONVEYOR

As packages are moved over a
conveyor, which has been recent-
Iv installed in a London warchouse, they
are antomatically counted and their weight
recorded. The scale, which is portable and
can Lie placed at any desired section of the
convevor, indicates the weight on a large
dial and makes a permanent record,

f
T

Mefsis Leoughbaro

R AN

Bozes Belng Welghed and Counted Automatically as
ey Move along a Conveyar h‘-:rﬂ%
F
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Working Mddels of Lighthoused Which Seree as Landmarks for

Visitors te Department of Cammerce Bullding

LIGHTHOUSES SERVE AS GUIDES
IN GOVERNMENT BUILDING

Working models of two famous light-
honses were found to perform an unex-
pected service when placed on display in
the commierse hinldimp at "ﬂ.-’nil:ﬁn ton.
YVisitors who become mnr ost in
its maze of corridors and hallways often

tiern to these beacons for guidance to safe-
 Dike ships m a storm.

~ VERTICAL LINE SEEMS TIPPED
BY OPTICAL ILLUSION g} /§

Et’ vou look for three minwtes at a di-
agonal line, another which is perfectly
straight up and down will not appear ver-
rh.'al but slanted in the nmmr.lh: directiom,

e, James | Gibson, of Smi
diseovered that this is thE same illust

._.grhat makes the I1|ﬁmpn seem ta slide

way from vou when the train on which

3”:-11 have hee traveling suddenly stops.

JThe greatestatte: effect in tipping the ver-

“iical lines gomes when the diagonal line is

alanted at'about ten degrees, Doctor Gib

ik .'I"3

3




Qe

Top, Alrplane with Folding Wing

in Its angar, and. Below. in

Flight: the Method of Constrectlon
%:Ir-r.rtn:_c: Structural Weight

AIRPLANE WITH FOLDING WING
CUTS STRUCTURAL WEIGHT

structural weight 15 decreased without
sacrificing safety, it is claimed, in an air-
Mane with a folding wing recently tested
in England.

ordinary biplane, thus allowing a larger
load to be carried, The airplane is con-

structed on what i3 known as the mono-y— Muszcles and perves damaged by infan-
“tile paralvsis and other disorders now are

spar svetem,

SELF-LIGHTING SIGNS OF GLASS
MEQUIRE NO POWER SUPPLY

SD ' 2 Tluminated display signs that require no sand is usually secured without pain or

electricity or other power to operate are
being made of Eeﬂrq': ing rlaza, a flat, rolled,
solid-color product with 2 rond pat-
tern maolded into and an
cnameled hackig |L'I'1r:|1

'hl&-:

 Apdlnarie

The single wing iz strong
enough to bear the strain imposed on the

from a distance of 1,000
feet, making possible
novel and striking effects
W at little cost. It is used
s for window or wall ::-igm
-»j amd also for the sides of
aute trucks. The plass
.-jf,‘ does not deteriorate in
[ reflecting power, since
44 there are no metallic o™
;_-E"L mirrored reflectors to
" tarmish or break, It is
Fe, made in several caolors
which are impervious <o
g sun and weather and
comes in sheets thirty-
nine by sixty inches. Let=
ters or designs are paint—
ei on the reverse side of
plain double-strengt
glass, and this is placed o
over the reflecting glass,
permitting the reflecte
light to shine through \
F

“‘?:~

“‘;Wf 2 N

£ Tzt Xews

This

portions.
makes it easy to change the meszage of a.r'§'

the unpainted method

sign guickly. Brilliant illumination is ob-

tained even on dark, cloudy days, and at

night the street or shop lamps are often’

31_11"1'?213111 to cause the sign to light up. =,
o

| L
' ELECTRIC FLASHING MACHINE

FOR TREATING DISEASE 's\ﬁ.-_

being limbered up with an electrical ma-
chine similar in principle to the devices
that fAash advertising signs. The reaction
of the musecles is under perfect control

discomfort to the patient. Another device 3

measures the strength of parts of the body
as thev are gradually restored.

{[.-'a.t't;r certain speed is attained in power
dives, the propeller :u.h:- as o brake,
g L
P
[T
——
-
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Sometimes called the “Hall of Heaven,
a physical-training school has been .de-
signed and built for working people of
Bremen, Germany, where thev can obtain
bodily exercise and perfect relaxation from
the day's labor. The gvmnasium, com-
pletely equipped with apparatus, is illumi-
nated with a soft blue light projected
through the windows, which i5 said to
fuiet the nerves and promote good health,
A notable feature is the ventilating svs-
tem that keeps the air pure and invigorat-
ing at all times, equivalent to that found

Y Th = T

- : o 3 1
‘%{ L o HH
s _'::ll_l'- 1 L i‘-:.l:...- ;
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B Xiw Yark Times

Imterior of the "“Hall of I'Ic-l'.rm at Bremen, Germany, and, at ‘_]'u-g: a View

ol the Btaircase
over the Morth Sea. The recreation hall
ia visited by an average of about 2,000 peo-

ple each day,
R
M.AH TAUGHT BY ANIMALS

Inventive man runs his hoats by three |rn the direction of mtended travel.

principal types of propulsion: jet propel-|

ler, paddle (or oar) anf.'[_ serew |‘:nr.n.npn:.*l]~1-r.:f1

! E 4
PU]’I)’LAH MECHANICS

“Hall of Heaven” for Curing of Fﬁ%%é’d““l\‘f”‘
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In every one of these, his
invention was anticipated
hy swimming animals and
hy some flying animals as
well, Dr. J. Gray of King's
College, London, de-
clares, The jet propeller
is used by relatively few
animals, the commaon
snuid being perhaps the
best known, Paddles are
used by manv, especially

by swimming birds like
-'J ducks and by mammal
'E:}-u‘ otter amnd beaver, Ml.lmnfrh no ani-
I .il.l has a screw propeller that turns clear
over, the screw-propeller principle is used
|:'1. a preat many., This depends on pre-
fenting a surface at an oblique angle to
the water and pushing it at right angl
This s
done by fizhes in the water and by wingﬁ
i birds apd msecl{&z the a:r

- dd,rﬁ/umm {
Ditis2
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UEER THINGS |

ERE are a few canine fallacies which

are in sore nesd of debunking ;

You have been told alwavs that a dog
with a cold and moist nose is in good
health and that a warm and dry nose is a
sign of illness.

The healthicst dog T have owned—old
Sunnvbank Lad—had a warm and dry
nose throughout all his sixteen years of
vigorous life. On the other hand, [ have

* found cold and moist nozes on dogs that

were dying. There is no set rule for de-
termining the state of a dog’s health from
the temperature of his nosze,

If you really want to find whe.ner or
not vour dog is ill, one of the best waye to
do it=—though even this iz not wholly in-
fallible—is to look at his gums. If they
are pale and sallow, the chances are that
he is in bad condition, Maost healthy dogs
have brightly pink gums,

You have heen told that a thorough-
bred dog has a black roof to his month. I

kL

-

/D ALHE-RT

have scen dozens of mongrels with black
mouth roofs, and dozens of Aawlessly
pure bred dogs with pinkish roofs to their
mowths, There is no more truth in the
idea than in the dictum that a pure hred
dog won't eat fish,

Perhaps the same person invented it
who said that puppies always open their
eves when they are nine dayvs old. Manya
fine pup has been drowned by his ignorant

Coeriesy ol Fall



-

M wmt,"{, 'f — /

% I;[f'l«i,
owner because at ten or éven twelve davs

his eves had not vet opened, and becavse
thiz was supposed to imply he was blind.
Comparatively few puppics open their eves
on precisely the ninth dav. Much oitener
the eves don't open until the pup s from
eleven to fourteen days old,

But of all the insanely idiotic theories
the most absurd is that a dog knows pood
people from bad, and that vou should trost
or distrust a fellow-human because vour
dog likes or dislikes him,

I wonder how many good men have bheen
brapded as bad because dogs didn’t like
them, and how many unworthy men have
been trusted Decause they had the koack
of making themselves liked by dogs, A
single instance will prove to you the folly
of the idea:

A Tew years ago, a governoar of Maine
sent a beautiful white collie to the state
penitentiary, as a chum for the convicts
and with the hope that the dog might be a
humanizing influence in that grim abode,

The prizoners welcomed their new four-
footed pal ecagerly. The dog enjoved his
long stay there, and he made friends with
hundreds of the convicts, Many of them
were his loved and constant comrades,

Now, out of those hondreds of confined
lawbreakers there surely must have heen
some who were not saints, who were not

y ¥
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even trustworthy. Yet the dog eagerly
made friends with them. If the old theory
were e, he would have spent his time in
shuddering solitude, shrinking in horror
from these malefactors,

No, your dog has no mysterions and
heaven-zent metinct which tells him who
i5 good and who is bad, You, vourself,
have no such instinct. Like vourseli, your
dog is attracted to some people he meets,
and is repelled by some others. Thiz with
o regard to their sanctity or their sins.

Bl Svkes's dog loved his master quite
as much as did George Washington’s or
Bizhop Doane's., One of the holiest men
of my acquaintance cannot induce a dog
to come near him except in anger. A crook
who bad rolibed an orphans’ fund came to
me for help to keep him out of jail. My
wsually conservative Sunnvhank collies
were effusive i their hking for him,

Personally, T believe it is all a matter of
scent—of a subtle human odor which is
pleazant or distasteful to dogs. But I can-
not prove this,

- FEL
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Mor can [ prove
that dogs have a
language of their
own, Yet no dog
man can doubt that
they have some
means of commiuni-
cating their wishes
to one another. [
have seen this done
by the touching ot
noses and in other

MECHANICS

ways. One dog will get up from his rug
and go around the room touching noses
with such fellow-dogs as chance to be
there. Whereupon, all of them will follow
him outdoors for a run or for a romp. I
have seen this innumerable times. Per-
haps they communicate hy sense of touch,
perhaps by sounds too high for the human
ear to grasp,

[ cannot explain this, any more than I
can explain why our fiery little red-gold
collie, Woll—ordinarily the most silent of
our dogs—waked ws at 1:30 a.m. on June
3, 1922, with a series of unearthly long-
drawn howls, and refused to be quieted, I
had heard that queer timbre in a dog howl
twice hefore, in other vears. So [ made
note of the exact time,

Mext morning T learned that my mother
had died at exactly 1:30 a.m. on June 3,
1922 —more than thirty miles away from
Sunnybank. My whole household heard
that awesome death howl of Wolf's, and
can attest to it, as well as to the fact that
never before nor after, during hizs ten
vears of life, did he give vent to such eerie
sounds,

One winter night in 183, I heard a
multiple repetition of that unmistakable
death howl from every dog within two
miles of our lake—a lake wherein a woman
drowned herself that night. The spot
where she was drowned was far out of
sight, or of scent or of hearing, of any of
these howling dogs.

Yet [ refuse to attribute any of these
thingz to the supernatural, even as I re-
fuze to regard as supernatural the fact that
three of our dogs, at different times, have
known we were coming hack to Sunny-
bank before even our superintendent here
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was notified of our impending return. They
went wild with excitement, and tore down
from the lodge to Sunnybank house and
galloped frantically around the veranda,
keeping up an ungodly din which lasted
onti]l our arrival,

I say I refuze to regard any of these
things as supernatural. Somewhere, could
I find it, there must he a logical cause for
it all, a cause based on some natural in-
stinct of dogs which we humans have not
bothered to higure out.

It must scem supernatural to dogs—if
indeed they think of such things, which I
don't believe they do—when a human ro-
ceives a flat piece of paper with pen-

scratches onm it, and translates those
seratches into words, It must seem super-
natural to them when we humans put our
hands on a knob which makes part of a
blank wall open, and when we shat it be-
hind us. Yet the reading of a note and the
opening and shutting of & door are among
the simplest commonplaces of our lives,
But there is one canine mystery I never
have been able to solve. It is the amazing
knowledge of dogs on some matters, and

MECHAN I{EEILIL; ¢

Top T'heto, Courlesy of Fall

their duncelike stupidity on others,

My dogs—some of them—know
when I am coming home, before 1
have sent word of it to the homans at
Sunnvbank, I have had dogs which
could work out some problem by hu-
man or even supernatural deductions.
I have had dogs which raught them-
selves to do things which were all hut
impossible,

But, much as my dogs love the
hearth fire in winter and often as they
have seen me make that fire blaze up
by putting new fuel on it, I never
knew nor heard of a dog with sense
enough to pick up a stick from the
woodbox and lay it on a dving fire. If 1
tie a dog to a stake or a tree by a long
rope, he will almost always trot around
that stake or tree until the rope is wound
tight, holding him a prisoner without an
inch to move in. Never have | had a dog
with the rudimentary braims to reverse
that motion and to unwind the rope again,

In brief, T marvel at the mingled clever-
ness and senselessness of the canine race,
It is a blend I cannot grasp.
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Fllms to Tea:h Mutes Wurk of Vocal Organs
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Ax a3 Ouidence in Teachin

Mutes to Speak, Qerman Scientists Are Usin

S

B Mew Yol Thoees
Moving Pictures ZShowing the

Puipila the Osctllationa af the Voral Organs, Which the Muees Ther Try 1o Lmitate
Motion pictures of the human language pound ]Mﬁ:ssing lavers of

are being used in attempts to teach mutes
how to speak. At the phonetical labora-
tory of Hamhurg l.II'II'I."f‘I:“-'-LE}., Germany, film

to show the se-
nence of ascillations nf the vocal chards

of normal personz., This serves as guid-
ance for the patients, as the lingumistic en-
gineers attempt to obtain the same oscilla-
tions in respect to their organs of speech.
The scientists at the laboratory, directed
v Professor Panconcelli-Galzia, regard
age as nothing hut tech-
nique, and :|.1I their research work is aimed
at solutions of technical problems of
speech. When the patients reach the point
where their oscillations match those of the
normal person in the film, their vocal or-
gans are n readiness for the Gmishing
touches that will result in speech.

LUMBER PRESSED INTO LAYERS
l RESISTS FIRE AND WATER

Intended particuhrh for the airplane

nid putomotiv
! .'ELO ,

‘is applied by hydraulic fams.

Wi rether 15 being used as constroc-
tion material. Tt comes in sheets or panels
which are processed with a resin that ren-
ders it waterproof, fire-resistant and anti-
septic.  Successive layers of wood are
placed on trucks with the spread be-
tween adjacent lavers. In afldition, a series
of electrically heated, polfshed plates are
introduced between the pnels. The entire
truckload is run into a phess and pressore
A tempera-
ture of more than 30 degrees is main-
tained for fifteen minfites, during which
the heat and resin pegfetrate the wood, de-
strov all fungus growfth and fuse the lav-
ers together. The gombination of high
pressure and high gemperature is said to
produce a flat, smgoth panel of uniform
thickness, and ag o rule no sanding of the
surface 15 requirefl. This compound [am-
ber is suitable fgr various other uses, as

fAoors, instrimers 1z, 1':;' » } !

f[Our Burean of Infodgmation iz for your
benefit. Use it as often as you please.




WIL A
CATTLE SOUGHT
'IH VAIN

Roast, beef, England's
stand- '|:|1.' has smoked on
Enghsh tah]ea for thou-
zands of ! years, but no=
bhody knows whence
came the sturdy cattle
that make the roast beef
passible. Domestic cattle
have been in Europe
asinee the middle of the
New Stone Agk, vet no
i one has discovered what
E“'-l_heir wild ancestors

looked like or wheréthey
lived. So says-Bryner
Jones, ministe agti=
culturé in Wales, Neo-
lithic settlements in Eng-
land, as well as elsewlhere
in Eurape, contain bones
of a short-horned species
of wild cattle, My, Jones
a‘\.stnteﬂ, These hones have
never been found apart
from human settlements,
hence the cattle must
have been domesticated
when the race who owned
Tahem migrated into Eu-
rope, presumahly from
Agia. From these earlicst
domestic cattle, he said,
all the waried breeds of
Britain have descended. Mre. Jones ex-
pressed the opinion that in themselves
these Stone Age cattle possessed sufficient
potentialities of varation to account for
‘l.he rise of modern breeds,

i

‘= IODINE COMFPOUNDS CD{:NF,{{&?

ﬁ SLEEP AND HIBERNATION

Experiments showing that jodine-con-
taining compounds probably control gleep
in man and hibernation in other creatures
are reported by D, G, 5. Carter. He ex-
perimented withrearrs—take irom frogs
in winter gfid in summer. He found that
1!|_-.r|:n:~'.in which 1= the 1odine-containing
of the thyroid gland, produced
in the'heart of the winter frog a curve of
1e perature and pulse rate ty p]vl:a] of the

thr: a1 mr:r Frng
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This Mew Davit and Releass Detachies Both Ends of the Lifehoar ab the
Same Time, Preventing *Snaking” or Capsizing

TWIN RELEASE FOR LIFEBOATS
PREVENTS ACCIDENTS

“Enaking™ and possible capsizing of life-
boats as they are heing launched 15 pre-
verted by a releasing gear which detaches
I:u:.th |:11|:'|q of n r.rn!l-t :imu]tn.:m:uu:il}" ffcllll
the falls. The hooks from which the life-
boat hangs from its davit cables are con-
trolled by a lever. To the lever is attached
a concealed connecting rod which runs
along the hottom of the boat. When the
lever is pulled, the rod actuates the hooks
at either end of the boat, releasing them
so quickly that the work is done in a split
second of time,

e ——
[A single ton of structural steel repre-
sents the work done in one day by three
men employed in bui ng constriciion,
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By ?{ﬁﬁ M. JOHNSO
yaow. il . Weat -
AH evening on Long Islakd, Along the

shore road, automohiles stand parked.
But suddenly, the peaceiul scene is shat-
tered. Out on the water, shots flash and
erash. At the same instant, a boat grounds
on the beach, and scrambling figures throw
themeselves upon the driver of one of the
CaTs.

“Get outa that!" a voice commands,
¥ And take yer foot off that switch!™

The coast guard have captured, red-
handed, the secret signaler of a gang of
bootleggers. With him, they have caught
the liguor-loaded boat te which he has
been signaling with automohile headlights,
whose special shutter enahbles him to flash
out messages in Morse or any code.

That scene has been enacted so many
times on the Long Island shore, where so
much imported bootleg liqguor is landed,
that peace-loving people are blind now to
lights flashing. Curiosity may draw a bul-
let. There was an arzenal of weapons in a
mansion looking out to sea from Atlantic
Highlands, N. J., when federal agents raid-
ed that bootleggers’ castle, Within was a
secret radio station ; withowt, mounted on
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Top, Boatleggers’ Radio
Stasd

on Hidden in Trunk;
Below, a Rum Runner's
Code Boak

a tennis court with an unobstrocted view
of the sea, was a powerfnl automobile
headlight, It was fitted with a shutter and,
at night, could fNash twelve words & min-
ute, telling rumhboats when the coast was
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clear. In a myrisd tricky ways, the rum
-L|::I|,;:_"||'|-u -I'.E'.'1_' Ly ?,_-c;:_'p S el '.1||: es-
sapes tooone another that are so vital a
EH of their {rade. _E11-I, -5.-{_1.-\.||'-:| the twelve-
tkile limit off ounr coast, their small tramp
steamers awail word when fo he ready to
transier their cargo of Hguer from the
French islands St Pierre and Miguelon or
British West Indies to the fleet of speed-
boats that wall rush out from shore to Fot
& gquick load of 130 to 4,000 cascs, then
dart back arain to some lonely haven
where the trucks wait to carry it to ware-
howses. However skilled the desperate
vk handling this daring cperation, they
titst et word from shore to ship, and
back, 5So the hidden radio, the lights
flashing, the signaling with red and green
lanterns from headlands—aonce even, from
atop the tall fAagstafi of the Sea Gate
Yacht club!

“All clear here,” says the green lantern,
"Can speedboats come out 2"

Out on the dark sea, a masthead light
twinkles,

“Olkay.” it says, “Cutter has gone."”

Or instead of a colored lantern, it may

745
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one wias found with a hidden ra-
dio station out on Long Island,
It fiilled many neatly typed pages
in a fat loose-leai ledger, show-
g separate letter proeps for ev-
erv message that might conceiv-
abily have to be sent 1n so exacting
and highly developed a business,

Bootlerpers are turning more
to radio as their bezt means of
communication. Dne Instance
was the fake distresg messages
that reported a ship sinking in

be n skyrocket, Bootleggers have
used them, too. And, fearing they
had been seen by eoast guard cut-
ters under Capt. Randelph Ridge-
ley, they have placed in the water
a tub bearing a lighted lamp, one
side covered, to make a ducking,
hobbing will-o'-the-wisp for cut-
ters to chase. Meantime, shrowd-
ed in darkness, the real speedboats
would guickly empty the so-called
mathership.

Where birds of prev are few,
bootlerpers have used pigeons to
carry messages notifying waiting
accomplices when and where to
expect a delivery, sometimes in
clear, sometimes in code or cipher,
Bootleppers use both, Usuvally the
code covers simply the few most
usual messages, as for instance :

“Father is sick,” means, “sea too
rough. Don't send speedboats.”

“Mother 15 sick,” means, “cut-
ters hanging around. Don't send
speedboats.”

“Father is well”™ means, “sea
smooth. Send speedboats.” and so
forth.

Messages have bheen captured
referring to the number of cases
of liguor to be transshipped as
bales of cotton, crates of oranges
and even stacks of Bibles,

Mot all rumrunners’ codes are tt u}tTﬂ? I'ﬁﬁﬁymhh%iu E::.Indlug Ez:d.l:?:l?lﬂdain AutlﬁTnmlﬂ.
: i £ tleggers, & w, Secrer Doorwa
4] S:Im[.l-]t, A I'EI11-‘:'I.1'1-.'1'|.|}]}' 'I:I:'.Il:ri‘[.i]flﬁ' T ?Eisu'htuu;l:nnu%mu%ﬂu: af & ".S-p: easy'" "
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the Atlantic thirty.miles off Barnegat, N.
J. The message came weakly, hesitantly,
as if the operator was exhausted or inex-
perienced.,

Twenty boats rushed for the spot ; among
them, three coast-puard cuotters, two de-
strovers and a seaplane. They found no
ship in distress. Meantime, the Munson
liner, “Pan American,” and the radio sta-
tion at Manasquan, N, J., had kept the
mysterious operator in conversation, which
revealed him to be more expert than he
had scemed. They took bearings on his
position—and the bearings intersected, not
thirty miles at sea, but at Hoboken, N, J.
But by that time, the rum had come ashore
unmolested,

Another intercepted radio message re-
vealed an amazing rumrunner’s trick, de-
rived from the refueling-in-air stunt re-
cently so popular. Flying acrozs the horder
from Canada, came an airplane with an
extra tank of 100-gallon capacity. It met
an American plane, to which, by the usual
hose, it transferred the contents of the
tank. Then it-flew back to Canada, De-
tection was facilitated when the tank
slopped over, spattering people beneath
with liquid “manna” that tasted like Scotch
whizsky.

There are cstimated to be from twenty-
five to hity illegal radio stations in New
York and vicinity alone, hidden in suit-
cases and in trunks, These have made
trouble enough for the government forces,
hut recently, there have come new devel-
opments, that i1l them with dismay.

The very newest thing in their struggle
to communicate secretly, is the automobile
radio set., In all the thirteen yvears of pro-
hihition, until three months ago, only ong
such had fallen into the net. That one was
captured three vears ago, a crude affair,
with only a Ave-mile radius. Buat withi
the last three months, the agents have
caught two.,

The Arst of the two led a merry chase te
the federal agents patrolling Long Islan
in cars equipped with radio-direction find-
ers, always searching the air for strange
voices that may be tracked down to their
aource, usually some lonesome house by
the sea, The two cars take bearings on
the same apot, the source of the sound,
irom twao different angles, Where the bear-
ings intersect, there is the station.
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AT FILLING STATIONS

[ uaw il e e
o

Gasoline-Supply Btations Are Mesting Depression
Installing Bales Booths for Accessories

Weatherproof display cases with interi-
or lighting are being installed on gasoline
puamp islands at filling stations to increase
the business of such places. Automobile
accessories arve atiractively displaved in
the cases and the location attracts the mo-
torist's attention., Such items as razor
Blades anmd shaving cream are also dis-
pensed from these outdoor shops, some of
which do a businegs of from $250 to $500
a month,

A =t
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HOMES PROTECTED FROM FI
BY ELECTRIC CARTRIDGE (4 14/ £2

Protection against fire 15 provid ¥
an inexpensive electric-alarm cartridge
that is conpected to the house doorbell
circutt. When Hames send the tempera-
ture above a predetermined danger point,
the cartridge antomatically closges the cir=-
cuit and rings the bell or buzzer continu-
1aly until shut off. The device can be
nsed to set off a siren or other form o
alarm. Only one inch long, the cartridge
-an be hidden behind picture molding, 'LE
lesired, The cost 15 so0 low that a numbe
nay be installed in various parts of the
ome or other building. The cartridge i
scaled by a metal plug, which, when th'ﬁ!:;k

o5

heat reaches the device, melts and clos

the Wiy S0Un fhe alarm.
T ’
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“Home in the Sky” Is Built Inside Skyscraper

Top, Brick, Stone and Weatherboarding Are Combimed
into a Pleasing Exterior; Tenter, Intervor of the Home
in the Sky, the Bagement Being on the &8ixteenth Floor;
Righi, the House as Seen from the Eigkteenth Biery of
tlee Bullders' Exchange

A modern si%-room residence and a two-
room log cabin have been erected inside
the E:11".'.'|i'|1'||! Builders! hange
ing, The house, thirty-ocne by thirty-nine
feet, represents the prize-winning design
of an Ohio architects’ competition, Its
basement is on the sixteenth floor of the
skyscraper and the roof extends through
the cighteenth foor, The court i which the
home stands 15 Afiy-six by hity-one feet
and thirtv-one feet high, Living vines and
shirithes decorate the house walls and lawn
area, but the “home in the skv” is not in-
habited. Instead, it is maintained as a per-
manent example of what the average per-

&

son can oreate when he builds a home, Tt
12 kept furnished in an up-to-date manner
el .=|1I'|'l|':-|il.'-|'| with all madern conven-
ieees.  Radio broadeasts, dealing with
some building or furnishing subject, are
gent from the house thrce a week, Since
it was completed, it haz been inspected by
saome half million visitors, averaging GO0
to 700 a day. The two-room log cabin was

Exchange build-

added to show an ideal wvacation retreat
and stands amid artificial surroundings of
A rustic nature,



CDLLEGE expenses are being paid, an-
tamohiles, gasoline, elathing, food are
eing bought, and bank accounts are be- & 0
¢ increased with profits from the only |
legalized robbing business in the world—
heckeeping. )
The fact that the hee works away from &=
home makes it possible for almost anvone
to keep one or more colonies, no matter
whether he has flowering fields or not, x el
-':::E.. Not every case of heekeeping will give ;
good returns, however, because
the bee business is subject to off-
rinds, Dry seasons with re-
sulting amall honey vield, bee
diseases, freezing of swarms—all
these things must be expected,
although some can be avoided
h:..- careful management. But the
price of honey has remained rel-
atively higher than almost any

other food product, Then there

is a market for beeswax, and extra bees
cin be sold.

The beginner at bee raising can obtain,
. forabout 88, a colony layout that includes,
besides the ten-frame hive, a two-pound
. package of bees and a queen, some 10,000
- individuals; a bee veil, a feeder, bee smok-

| | = embossed hi‘:ﬂﬁ'n_'n':_l.-"{ foundations for the
S | frames, a frame-wiring outfit (it is neces-
sary to usc wires in large frames for sup-
porting the foundationz) and full instruc-

1S,
Top, Shaking Bees from Frame of Honey into Funnel Usually the first season’s honev vield

Leading to Shipplag Cartainer; Balow, Bazes for Ship

ping Quai:[ " can be Cmiﬂ'ﬂ. The bees must

[0 3-2 Jw*mm
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duce machine-made starters. He built
efquipment for emhossing flat sheects of
heeswax into a crinkled form whose pat-
tern consisted of a3 series of three-sided
depressions. The angle between one side
and the opposite valley of each depres-
sion was about 140 degrees, After a time
it was discovered that the bees, in mak-
ing such foundations used an angle that
invariably was 120 degrees: furthermore,
when the Idl-degree material
was provided for them, they
proceeded to rebuild it to
their own standard.

It used to be a practice of
heekeepers to brag about the
number of swarms they could
raise from a beginning col-
ony. But in recent vears it
has been proved that one big

Taop, Using Smoke to Quiet the Beis;
Right, a Queen Bee Surraunded hy Her
Many Attendants

ones, Inaddition to requiring
relatively less equipment,
the output of honey 13 great-

first beocome well established
and multiply into a colony of
perhaps 30,000 to 100000 indi-
viduals, This growth of the swarm
uzially will consume all the honey
produced. New frames and founda-
tion sheets, and new queen hees will
be needed from time to time. But,
after a colony 15 established, these
are paid for from profits. Incidental-
I¥, the foundations, or starters, are
the sheets of beeswax that run through
the centers of comhs, From these, the
bees build wax cells in both directions
outward, and fll them with honey “dis-
tilled” from fower nectar. The owner
can let his bees build this wax partition
themselves, hut he does so unwisely, Bees
have no particular senge of direction, g0
run the rows of cells diagonally as often
as not. But the most important fact is
that a bee, to produce one pound of wax,
consumes eight to ten pounds of honey.
Therefore, it is economy to spend a few
cents for wax starters that, if made by
the bees, would represent honey worth
doellars,

Ineidentally, there i1s a story about the
beeswax foundations, that illustrates the

uncanny intelligence of bees. A manu-
¥ £ . ¥ In Clrtl-«a.. Teal fer Lifsing Frame from Hive: Below,
facturer of hee supplies decided to pro- “Zkyscraper” Hive Farmed by Adding Stores

_‘r‘-
£

= g

=1

T

b

healthy colony is more profit- H
able than several small weak €
=



er. So, inztead of buying new
hives, the wise keeper simply
mereases the space m the ones
he has.

If he fails to provide enough
space, the bees will swarm, that
is. a part of the colony, led hy
the eld queen, will leave for
parts unknown. The remaining
bees are in charge of a younger
queen in most cases, In beeland,
one qucen 15 enough. If there
are two or more, the extra ones
are “taken for a ride,” or the old
one leaves with her followers.

The beginning beekeeper who
desires to invest as bittle money
as possible will sell his honey in
the form of combs, He
may get a higher price
for i, but in addition
he sells the heeswax
and the frame itseli.
By investing §7.50 or
motre in a honeyv-gx-
tracting machine, he
can produce strained
honev, and use his
frames and beeswax
cells over and over, In
addition, he obtains a
guantity of wax that
can be sold,

In almost any local-
ity there exists a good
honey market, It can
be sold to motorists,
stores, and by house-

Typical Single Hive; Center, Bee Weil and Wood

Ta
_rfam Frame; Below, Ceptrilugal Honey Extractor

POPULAR MECHANICS 51

to-house canvas, with-
out shipping to distant
points, Another mar-
ket centers about
small, individual quar-
ter-pound combs that
can be sold for a dime
or more, Confection-
eries, lunch rooms, ho-
tels and home tables
constitute the main
markets,

Besides getting hon-
ev and money from
bees, the apiarist de-
rives considerable
pleasure from study-
ing his busy workers,
He likes to explain
that there are from
30,000 to 73,000 bees in
a colony, and only one queen, and that the
workers often die in six weeks from in-
tensive honey gathering,

Then the beekeeper will tell vou that it
takes 20,000 bees, each fying perhaps two
miles, to bring in o pound of nectar that is
worked into one-fourth as much honey,
Thus, 8000 hees are needed to gather
tour pounds of nectar, and another 80,000
to evaporate and maodify it into a pound
of honey, But that iz not all. Tt takes eight
to ten pounds of honev to make one of
wax, so that a quarter-pound candle may
represent the combined efforts of nearly a
half million bees!
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CAR EDULEa

THAN RED

In a study made of sur-
face temperatures of re-
irigerator cars to fnd
how heat-insulating ma-
terial should be distribut-
ed for greatest efficiency
A, AN cconomy, govern-
! x_n_]_ ment experimenters
0 Tound that the color with
™ which a car is painted
b =ehing much to do with the
% degree of penetration of
3 =olar heat into the car,
: I'here was less penetra-
tion of heat through
sdlight-colored paints than
through others, Red cars
g were hotter than vellow

hones, but cooler than
e—=black. The difference be-
tweent air and surface
temperatures for station-
ary ¢ars was about twice
a4 rrpat az for n1r_|-1:'ir|_g
CAars,

FLUID TO RESEAT

Dog Kenpel an Auto :Runn!nir Board Is Shown Ope

Screemed Vent at the

DOG KEENNEL FOR AUTO CLAMPS
TO RUNNING BOARD

mn solved the problem of how to

awm

carry his dog on an automohile trip from
California to Wisconsin by building a ken-
nel on the running board. The compart-
ment was made of redwood, combining
light weight with durability and stanch-
ness, and was fastened with clamps to the
right running hoard, hence no drilling or
marring of the automohile was necessary.
A vent in the top and a sercen in the side
provided ventilation even in the hottest
weather, and the screen also protected the
dog from flying pehbles, The Aloor of the
carrier was carpeted and the “annex™ was
painted to harmonize with the car.

€[ The number of motor wektetes in this
country has increased fAfteen per cent in
the past ten years, while steam veszelz de-
ETL’--H."'\-CI:I about t"-"r("l'lt:!u"-ﬂﬂll.' per cent.
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ront Keeps "Dioggie'™ ﬂml‘nrtnb
0o/ T3

and Closed; the VALVES WHILE

MOTOR RUNS

Automobile valves can be reseated with
the motor running, and without the time
and expense of regrinding, by applying a
liguid mow available for the purpose, a
treatment so simple that any car owner
can do the work himself in a few minutes.
The actual reseating takes place while the
engine 15 operating, as shown by tests
with a compressograph on motors before
and after treatment. The Auid tends bhoth
to balance the mo- ’H"I-L 7
tor and increase Fr—sg
the compression,
which results in
increased power,
more smoothness
and a faster pick-
up. Cars using the
treatment have
shown veryv satis-
factary resuliz
froom it.

Wani
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FULL-5IZE MODEL
HOUSE BUILT OF
SCAFFOLDING

To determine how ex-
terior decorating effects
of the ne T i
stitute building in Phila-
delphia_would—Tppear on
the hnished structure, a
full-size model of the
building was erected of
scaffolding, and plaster
casts of the trimming
were applied to the mod-
el. The wooden frame-
work was put up on the
building site, and casts of
cornices, outside decora-
tions and trim were ap-
plied separately at the proper height, and
the effect studied by a civic-art jurv, Such
models are often built in a studio where
the casts are made so the architect may
appraize and correct his work, but in this
case the institute decided in favor of a full-
size model on the site. After approval, the
casts were used for the usual full-size de-
sipns from which stonecutters work.

Solar F;.lr.nm Capable of Producing a Temperature of 5000 Degrees; Heat
from the Sun I3 Fecused Seven Foet above the Furnace

At

N W |
N rad Fa o,
B S A e 0,

Model of a Building Censtructed of Scafalding to Test
Appex ¢ of Decorative Efcots

g 4l p
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SOLAR FURNACE TO GIV
OF FIVE THOUSAND DEGREES

Two Pennsylvania potterd makers have
constructed a solar furnace ten feet in di-
ameter which they claim will produce a
temperature of 5000 degrees Fahrenheit
at the focal point. When augmented by a
marniiving glass between the furnace and
its focal point, it is believed an even more
intense heat can be produced. Tt was de-
signed for experiments in fusing zirconia,
with a melting point of 3200 degrees, in
making lahoratory crucibles. Concentric
wooden cants provide the framework on
which are fastened polished chromium-
plated metal =labs,

ALUMINUM DOME IS WELD‘ED r'-J'
AT TWO THOUSAND JOINTS (.

Regarded as one of the largest alumi-
num welding jobs ever attempted, the |
dome of the new Marine hospi Maew
Orleans has been completed, with welding
at more than 2000 joints. A torch using
hvdrogen ingtead of oxvgen and acetvlene
was uaed to get a temperature of 2300
Fahrenheit, about half that of the ordi-
nary torch. The lower temperature pre-
vents excessive oxidation and carbonizas 4

Vrnerg

Y

tion of the sheets of aluminum, enabling ™ 3
welders to make a strong and clean joint. pricd

Five thousand sguare feet of aluminum
were used in the dome, which is eighteen
feet at the base. Six men worked six

months on it. ?
/ ! Quufr /]
[ A £
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'By HAROLD T. WILKIN

"Cl"fIL[I:‘tTIDN is waiting for the

discovery of new gold mines,” said
Lord Leverhulme, recently, in London,
That challenge, in epirit, has been taken
up on the sea and land by salvors and
treasure hunters who are trying to fish
up some of the fabulous amounts of val-
uable metals shut up - in Davy Jones'
locker,

Engmeer-inventors  have reinforced
their effarts with diving outfits which en-
able men to walk fairly easily on the sea-
bed at the great depth of 300 feet and
more, lamps to light the pathway to

Gald Breastplate Found n s Grave in Colemlde: Tap, Chart of Duich Ex-
pedition Which in [6%58 Made a Trip to the West Coast of Ast

Bearch for & Tressure Weeck
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treasure wrecks, warmed
air from storage tanks
regulated by small hand
valves on the diver's suit,
and ear protectors in the
shape of tightly fitting
telephone dizsks inside
woaolen skull caps.

Before many vears have
passed, we may also have
underwater television to
tell the men on the sur-
face steamers what is tak-
ing place within the range
of the diver's vision as he
gropes in the murky ooze,
Steel stairways, leading
to submarine chambers,
opening like magic caze-
ments, with lights to
guide the “iron men™ to-
ward the rotting wrecks



have been built, A salvage svndicate start-
ed work, in May this vear, beneath the
waters of Table bay, South Africa, where
there are fifteen ships whaose lacation and
cargoes are approximately konown, Divers
already have gone down to the sea Aoor
and located the rusted hulks., These sal-
vors will alzo hunt for the wreck of the
old “Jonge Thomas,” a Dutch East In-
thiaman which drove ashore in a storm on
June 2, 1773, and broke in two at the
mouth of the Zout river. She had a valu-
able cargo, and 2o far as is known, it was
net all salved. Te the same waters, lies the
old wreck of the Portuguese East India-
itian, the “St. James," which went to the
botrom in 1386, loaded with much gold.
Im Irish waters, an adventurous attempt
to reach the "Lusitania’s” cargo is planned
by Captain Railey, nﬂﬁmcrinan who is us-
ing an ingenious whderwater stairway in-
vented by Simpn Lake, This tube 15 abont
240 feet longand has an observation cham-

; ma

i

ﬁ‘: Tha Landmm Mall -
per Right, Crown of Feathers and Geold Glven by
onteruma

to Cortez; Below, Underwater Long Uaed
in Treasuee Hunting
ber with powerful electric lights for illu-
minating the seabed around the wreck of
the liner.

755
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*This 1s not & treasure hunt,”
savs Laptain Eailey, “We hope to
tiake a film of the holl, and to send
up three small safes of litele value,
but nothing will he disturbed,
in her—that

has been verified, What we tiea

to do i3 to try out a new svstem of
submarine hghting and our novel
siibmarine access tybe”

Another war-time wreck in the
Irizh seas is that of the White
Siar hiner *Lavrentic,” torpedoed
off the coast of Donegal. There
arc still aboat 25,000,000 warth aof
gold and specie in this wreck, A
British admiralty salvage ship, the
“Racer,” fished up abour $25,000,-

« U m gold coin {from the ship in

1924, A salvage svndicate of Lon

don was recently rranlted a con-

cezsion to work on this treasore
wreck for a limited period, in

1931-1932, and their tine is almaost

; ;
[here iz no treasure

FOPULAR MECHANICS

up. They have been using a sal-
vage and the
divers have had to wage a battle
with the sands in a region in
which violent storms make the
iob very risky, Sand has buried
every section of the "Latfen-

steamer Y Estoy,"

tie’s™ hull, and t"'\-'lll,'l_'i;l_ll}' the
part in which the gold lies, where
the action of the waves has
pounded the zilt into a hard con-
cretelike mass, One way of
clearing the wreek is to play up-
on the sand with water forced at
pressure through a hose from
the salvagre steamer,

Another rich prize for salvors
lies almost in the hands of an
[talian salvage crew who already
have recovered sofiie of the
treasure frodi the wreck of the
sunken liner *Egypt,” which
went to the bottom in g for col-
lision off Brest with five and a
half tons of rold and silver,

Lefi, Rzising Sale of the
Wracked Linsr “"Egypl”
with Scisscrs Geab: It

Conteined Britiskh Ball |
Bag and ik Key to the
Bullicn Rocs |
|

How Treasere Waes
Salvaged from the
“Egyvpt: the Hull
Was EBlown Open
with Exploaives ta
BEesch the Bullian
Baem
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Above, Grapple Used in Salvagleg the “Egypt'™; Tt
Cloaes Automsptically: About Tts Buarden

been aetive. Execavators in London have
found an old Roman pill jar, a bronze
spoott from a Roman woman's boudair, a
medicyal :-|l1'll.|l.'. Venetian glass and n Ko-
man octlist’s cup, with the inseription,
“Uie Tulims Senex” salve for sore evelids,”
811 over the British Isles, great hoards of
eald and silver, dating back for centuries,
are known to he '|:|.':-||;_' itidereronmd or
hidden under the ruins of old castles,
halls, and abheys. The hidden gold is
fouind more often by chance than by
following op traditional clues,

Drespite the curse agamst those w o
sparch for the great treasure supposed 1o
have been hidden by the old-time monks
of Cysoing, on the Franco-Belgian horder,
an army of men have recently wandered
aver a beet field teying to locate the site of
a hoard of jars Giled to the brim with gold
preces, st o e worth ot least 510,000,000,
The treasure, which has heen missing for
$400,000 in gold coins and forty-three tons hundreds of years, is said to be hidden

of silver. somewhere in a labvrinth of underground
Ashore, too, the treasure hunters*have [(Continwed to page 12647
"1 1
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EICTURE OF TELEFHONE METER Siberfi and most sectionsbf Europe. Oc-

@ L ‘-i-l AEEUREE TRUE READING tofer sees the last of the harvest in Swe-
den, Finland, Norwav, Alaska, northern

ussia and northern Canada. In Novem-
rer, the farmers of Pern and South Africa
reap the fruits of their toil, while Burma

:l.g ﬂrgErt;E'JE have a hui December,
1

METALS IMPROVED BY ALLOY

\"!ﬂ} IT vmumu% E
' vanadiin, almaost

any metal is improved. An alloy of ordi-
nary soft cast steel and vanadium is close-
Iy aimilar to tool gteel, being tovugher and
more easily worked and less apt to chip,
but not as hard as tool steel. Aluminum,
after vanadium  treatment, becomes a
tough workable metal and can be welded,
1 a process once considered impossible, Cop-
Pictures of Telephone-Meter Readings: the PeT and lead will mix thoroughly in al-
mera Prevents Errors and Speeds Up the Work most equal proportions when treated with
vanadium and will not separate on a re-
melt. By adding three per cent vanadium
to pure copper, a metal with two and one-
half the tensile sirength and six times the
hardness of pure copper is produced. Ex-
periments with the alloy material indi-
cates that vanadium 15 a patural puribe
of any metal. It flows freely with mos
metals, apparently effecting a recry stalli
zation c:f the :n:n:t il which it is applie

fﬁh Telephone meters at exchanges, which
I record the number of ealls over the lines
“‘Q of subscribers, now are heing read photo-
graphically to provide a permanent record
and also td prevent errors, Instead of hav-
ing a recorder tead each meter separately,
a boxlike camera, known as a factograph,
iz emploved, Thiz camera containg a roll
o of film on which LI meter readings can
be printed. After all the meters in an ex-
change have heen photographed, the film

15 developed and the prints are sent to the ICE CREAM IH THEREE MINU
accounting department, q{ WI[ILE CUSTOMER WAIT

Prudﬂcmg one quart of ice cream

three mpnutes while the customer 'w:ltt:h

E the entire proces
of manufacture,
new freszet g at-
treacting attentidad
o1 the west coast. )
[ce-creatm mix is
poured into a‘@
rlass-faced drum
which contains an
axle carrying an
ecipht-bladed ro

T I&§ ALWAYS HARVEST TIME
3¢ SOMEWHERE ON EARTH

Harvesting the world's crops never
ceases, In January, Australia, Uruguay,
Chile and Argentina are at work in the
ficlds. February finds Egyvpt and sonthern
India busy, while March continues with _j
work for Egvpt, northern Africa and In-""T=
idia. By April, the cvele has swung farther
north to include countries surrounding 7
Palestine, Persia and Mexico. The hrst
month of harvest in the United States is

May, when Louisiana, South Carolina, f;- tating gear. Brine
Georgia and Alabama get busy, while = i : : ‘ circulates around
abroad, Algeria, Tunis and central an ‘ the cylinder, caus-
southern Asiz are taking crops to market. '1'15',' the fr '-Ili ring. The customer can watc

June, Julv, August and September areo ~the aperatipn tl:rnuhh the glass facing of

busy months for the United States, Can- tl:lr.' drum, “ ¢1EEET1E metor provides
ada, Russia, the Scandinavian -;.uu:nl.g' the FDWEF e )DL H.
L (-'1 ‘L 'lrgl :
- :L.;.--.\‘---?.. LAY f*t-.:x,.f,w v
l"'lﬂ L . -

—
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STUDIOS COOLED WITH STEAM =l
: “BOILING" IN A VACUUM, . {3 0 e

Q‘t‘n Cold steanT 2 succEssfully
‘ai-g:;ﬂ- mr:ml[ﬁt_'g;l.dsu-l.ing studios! and talking-
picture sound ; of which pre
sent difficult problemsgetimce the sound of
rushing air, involved in ordinary methods
of cooling, would'be picked up by the =en-
sitive microphdnes and greatly magnified.

o

"l
The steam-cdoling method depends upon | 5= f;": «;“\i
the fact that water in a vacwuam hoils at a | 2 f ; =

emperature, Steam is blown n-
o a tayk through an injector which cre-

i

20 nYWere

ates a Aery high vacuoum above the wates w

. 1 ' e
I'he yater then “boils" at a temperature . E
- . ; |
of alfout 34 degrees Fahrenheit, and this E'E{'

takes the excess }“"2&' from the ar |
¢ AU dban Clostmdld

MIRROE WITH TUBULAR LIGHTS

FOR THE EATHRDD]&J 'u_| T
! j A
i
Better tllumination for the hathroom
is furnished with a cabinet and mirror |
(""I_|-1if'l:'!"'l with tubular side lig'”-"- instead Paortable Wall Lammpg Which Can Be Moved from Dl:uh
of ordinary bulbs, The tubular balbs and Foom to Another Like Ordinary Floor Lamps

shades, extending the full length of the
mirror, elminate. shidows and light the ~ PORTABLE LAMPS FOR WALLS
: CAN BE USED ANYWHERE

face and neck without glare, hence are

A
¥

J

I ‘i_-t. 2 f{ﬂ:

partieularly suited for shaving. Wall lamps that are as easily portable as

- - = laor famps can be moved anywhere about-
the howse to enhance decorative effects.
'he lamp is attached to a tatl: support
which rests flat apainst the wall, giving

the appearance of being a permanent fix-
ture since the bottom stands almost flush
with the basehoard,
CRACEED SEAL OIL I GOOD
BN
D

FOR MANY USES 43 /¢ 17

By cracking oil extracted from seals, a

% high-grade anti-knock gasoline is pro-

i3 duced, suitable for operating an automo-

* bile. Sixty per cent of the oil is converted™

7 into gasoline, twelve per cent into asphalt,

'j seven in Dhiesel oil, sixteen into illuminat-

% ing gas and five into water. The ]‘.ll'ﬂEE!i!'\,..[:
< is now used for the production of a large

v part of the gasoline vsed in the United.
(% States, erude oil or petrolenm heing sub-
= jected to this method of refining. A ren-

= dering plant has been established on the s M
. Pribiloff island to turn ‘the carcasses of T3 w ™
seals killed for their fur into usefunl bv-
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:__3 Tubular Lighta for the Bathroom Mirror Provide Bet-
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How to Avoid the
Many Dangers of

Night Driving
By JAMES B. CRANE

OARING down a macadam road at
night, a big austomobile screams
arountd a curve. Two brilliant lights from
an approaching car glare against the wind-
shield. Too late the driver sces that the
macadam ends abruptly in soft dirt. He
glams on his brakes, slithers through the
dirt and hurtles off the road into a diteh,
Such iz one of the “ghostz of the apen

=road”—those totally unexpected situations

that arise with dramatic suddenness to ter-
rorize the average motorist at night, shak-
ing his confidence in his driving ahbility

Jall

Government Experts Studyin
with the Aid of a

Might-Driwving Hazarda
odel Highway

and robbing him of the pleasure of han-
dling a smooth-running car,

Fortunately, most of these phantoms
need haunt him no longer if he takes care-
ful note of some important information
just obtained by government experts in
the biggest rescarch program of its kind
ever attempted. With novel instruments
and thousands of fect of movie ilm, scien-
tists have studicd every conceivable way
whereby the driver in the dark gambles
with death.

Diriving speed has increased, the experts
found, by an average of as much as ten to
twenty miles an hour during the last cou-
ple of wyears, due to improved engines,
brakes, and other details, The thirtv-mile-
an-hour speed common on most  eity
sireets today represents not only a hity-
per-cent increase over vesterday, but an
increase of 125 per cent in the energy and
destructive power of the moving vehicle.
When a moving car crashes into a parked



car, it does mare than
twice as muach damage
paing thirty miles an
hour as going only
twrenty,

Movies of all sorts
of headlight condi-
tions revealed some
_-|_:|'||'.E-ui||§_';' I';|_|'I-L lvere-
tofore unknown, For
instance, glare isn't
caused mainly from
the supposed fact that
certain cars have lights
that are excessively bright, hut from the
rreat inequalities of brightnezs of different
headlights. Lamps which have been in use
for a vear, or even less, may give only
from ofie-fourth to one-tenth as much
light as when new. All of which leads to
this atriking new discovery, that, if the
driver with weak headlights meets the
driver with strong ones, nothing can pro-
tect the former {rom a certain amount of

‘Top., Left, Part of Maodel Highway; Right.

A Wictim of Glariag Lights; Belew, Thig

Chirl Stepped I:crl:l;Lt a Gar e Kescue o
Inten

G 1338

On the other hand,
tace the

glare.
a motorist can
fullest imtensity ol the
Brightest lights and st
see the road clearly if his
own are adinsted 0 4% o
ilTuminate the fore-
Q’I'IIIIIII'!. [:Iw ’.i-,:’hh- [ NTEE]
Feracl i i -Z|-."::_;'.|| af |||-:'
other fellow’s,

Here's an urgent warn-
it b0 all motorists—bhby
all means have vour
headlights checked at
least once a month, A sad fact revealed
by the experts’ research b= that about six-
iv=3ix per cent of the headlights now used
are out of adjustinent,

Is itpossible to eliminate glarve entirely #
May be so, but hardly with prezent-day
erquipment, it was found. When vour car
15 in miotion along an average road, the
lamp beams are not standing still, but are
continually in motion, fashing up and

Tl
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down along the roadway
ahead so that, at distances
of 200 feet or less, the di-
rect rays of your lights ire-
gquently hit an appreach-
ing driver full in the cves
—not always to blind him,
but sufficiently to destroy
his fnll vision for a second
or 80, And it takes only a
second to crash,

Friction and tension ef-
fects of different tvpes of
road material on tires at
varions speeds were stud-
e, The night driver may

avoid much danger. they
found, if he is careful to
notice the material on a
roidl surface, especially on
the shoulders, where soft
dirt or gravel makes it im-
possible for the tires to
“rrab’” and hold,

It iz of vital importance
that air pressure in all tires
he checked regularly and
made to conform to tire
manufacturers” recommen-
dations, When vour tires
scream going around a
curve, it means they are
insuificiently inflated—
have them checked at once.
Insufficient infation results
in bad wear and deterioratiog
side walls=—and, far
aafety, causes vo
Fo into a dag
A Dlow

Top, Testing Wearing Quality of Tipe:
Centir, his of Appredaching Ao
Do Hor, Expose Parked Car; Below,
ing Elcency of Brake
—_—

=
J'|I
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POPULAR MECHANICS

front or rear wheel, is
worse than having the en-
tire wheel 1all off. When
driving along strange
roads at night, watch out
for sharp edges and rocks
along the road's shoulder
—opne of them may plerce
your tire and send von
crashing through a fence
or into another car, Many
serious accidents oceur
from this cause, inchul-
img a great number of
those listed in accident
statistics as “ran off road-

way.” To mimimize the
hazard of a blowouwt, no
tire should ever be used
after the rubber tread has
been so0 worn that the.
fabric is exposed. More-
over, the alinement of the
front wheels should be
checked whenever tires
show evidence of exces-
SIVe wear.

At least forty per cent
of the brakes wsed in an-
tomohiles today are out
of adjustment or faulty
in some respect. A stop-
ping distance of thirty-
live feet trom twenty

s miles an hour may be required reasonably
of pazssenger cars with four-wheesl brakes,
Additional tests for proper equalization
are also desirable, officials emphasize, if
vol wizh absolute brake safety.
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Of particular interest to manufacturers CAMERAMAN ON TOP OF PLANE
are the new discoveries about how strong SWNAPS THRILL PICTURES
a car should be in order to be reasonably
death=proof in case of a serious acciudent.
First of all, the experts found shatter-
proof glass absolutely essential. Then, the
car body should offer passengers a maxi-
mum of protection. The top undoubtedly
15 the most vulnerahle part of the body.
In many cases it simply will not stand the
strain of having the car turn over,

If vou don't want to gamble with death,
alwayvs exercise extra caution while driv-
ing at night, the government experts ad-
vize. Here are some “don’ts” that mav
save vour life some time when you're
specding along the open road in pitch
darkness: Don't po over thirty miles an
hour when attempting to pass a motion-
lesz car while facing its headlights—you
can't possibly know what the driver may
suddenly decide to do.

Don't try to pass on a hill or a curve—
even at night when vou can't see any head-
lights coming; their beams may be inter-
cepted by some ohject.

Don't go fast over a wooden bridee—
vou never know until it's too late whether
a couple of its boards may be loose.

Don't ever speed over the top of a hill—
the other fellow’s lights may not he visi-
hle, and yvou can't tell which side of the
road he's on; he may be trying to pass
another car,

Don't park on a dark road without
plainly visible lights on vour car.

Daon't let your windshield stav dirty—
one of the most dangerous interferences
to vision is the refraction of light on a
smeared windshield glass,

And last, don’t forget to have your car
checked regularly, nor to do your share in

1king things safe for the other fellow,

- - ¥
} OREDOM FOUND TO BE@&E%E el . A S
GF IHDUSTRIAL DIEABILITY Top, Taking OF: Center, Photographer 1 & LA oAwE

= ] ' on Gty IBI:-tI:I:m. IGriﬂdinf:r ﬂ;;l TW

Boredom cawvses industrial workers in
ngland to lose more time from their jobs Strapped on top of an airplane, the cam-
than all the recognized industrial diseases eraman goes for a ride that results in some
ut together, according to a government  unusual pictures. Novel photos that give
. This is attributed to the mechani- observers the feeling of being in the air
of industry. The vague nervous themselves are taken, while it is easy to
itics which have increased greatly  follow the leaps of parachute jumpers., He
ent vears are really due to ennui on wsually  returns with something worth
art of the machine hand, it is thought, while from these death-defying ventures.

oA 7' octome, ‘
'.n.bqv 4 a&l {’?'}f
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Flaar ]'_iRp That Ia Easlly Converied to Table Light
vimoving One or More of Ita Sedtions

JOINTED FLOOR LAMP CHANGES
INTO A TABELE LAMP

Three hights in one are contained In a
jointed electric floor lamp combined with
an ash tray, When the entire light is as-
sembled, it constitutes a reading lamp for
the floor with a handy ash tray or glass
container. By removing one zection and
the trayv, the hxture is transformed into a
table lamp, and by taking out three sec-
tions and attaching the top to the base, it
iz converted into a dressing-table light.

L.
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TEST HOME MOVIE COMEBINES
$A.FET'E’ AND LOW COST

I'ractical and so
safe that a child
can operate 1t, a
home movie pro-
jector has been
produced to sell
helow %5, The en-

i i.# [ tire mechanizm iz
_ﬁl attachu.c‘] to a
rl-"n- -2y WAL bt

9,5 gﬁLq,ﬁﬂp L2eel, ,

(U8 g Larnd
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frame stamped from sheet steel, One fea-
ture is, the omission of teeth from the
crank, eliminating the principal cavse of
film tepring. The light housing of steel is
shaped to the contours of a sixty-watt
lamp and is covered with a light wire
sereen to dissipate heat from the light.
This jprevents burng in handling the ma-
ching. Standard inside frosted lamps are
used' and the projector throws its own
screen, Shutter troubles are eliminated by
simplified timing. A two-piece lens fo-
cused for “hig-andience” films, or pictures
a few inches square,

| Pl
E HUMIDIFIER LIKE A VASE
I'I{ PERATES AT LOW COST

Kesembling a beautiful vase that will fit
in with luxurious furmishings, a portable
electric humidifier has been produced for
the home, office or apartment. The body
haz a black eryvstallized finish, and the
hase and grill are chromiumplated. The
apparatig, which 15 thirteen and one-hali
inches high by eleven and one-half inches
in diameter, bas a motorized fan for cir-
culating the vaporized air. It operates at
unusually low cost, being rated at 660
watts with an efh- '#i%.lf, ':,'l'.'.'-':'
ciency of elose to '
10 per cent. The
capacity of nine
gquarts is sufficient
for nine howurs, A
floating chamher
permits only a small
amount of water to
be boiled at a time.
When the device is i .
cmptied, the coerrent is automatically l:'ul::,?_i
off. A snap of the switch puts the humidi- ™,
fier back into operation after it has heen .
filled with water, The operation is almost ;
instantaneous, since there is no waiting
for a larpe body of water to heat.

SIX-THOUSANDTHS-INCH "MIST"
EPS VEGETAELES FRESH

. b
ib% ?ed from a metal hall, jets of water 3
only six-thousandths of an inch in diam-
eter are thrown on vegpetables 1n 2 mist &)
to preserve their freshness. The “mist™ o,
spraver is for the especial use of grocers %

d vegetahle anE fruit !Illfl.'l'kﬁ @ ==
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w [LL a twenty-gange

shotgun be all right
for ducks, rabbits and
pheasanta? Which waould
you buy, a double-harrel
or a pumpgun for gener-
al hunting ¥ T want a gun
for all around hunting,
Shall I buy a twelve-
gauge repeater, full
choke?

These are just a few of
the guestions hunters
face when they buy a gun,
Many times a sportsman,
oneé of the army of 7,000,-
000 hunters in the United
States, is anxious to find
the answer to that ever-
lasting question : what is
the all-around shotgun
that will take care of all
kinds of upland-game and
waterfowl hunting? 1If,
generally speaking, he
knows that the twenty-
gauge will do the same
work at thirtv-five vards as the twelve-
gaunge at forty-five, and the ten at ffty-
fve, he haz something on which to build
a decizion,

Remembering that we are trving to find
the nearest thing to a general-purpose
gun, let us see how the twentv-gauge and
the twelve compare, Checking on the aver-
age killing circle at twentv-five vards, it
is found that a twelve-gauge full-choke,

How to CHOO Ea S

Y/
OTG

Above, Two Oood Double-
Barrel Guns for Dovwes;
O Ia a Twenty-Gauge
Lightweight Weapon with
T'l"ﬂﬂ E ht Inch Bar-
erent Choke,
the Dth:r Is an Oipen-
Bored Twelve-Gauge
Left, the Repeating
azing Shotpun, One of the
Mpst Popular Types of
Gune Used by Hunters
lor AL Kinds ol Shooting :
Thiz Gun Il Plrhl:u]l'r
Liked By Thoas
Water Fowl When Fl.tt
with Th'ﬂ:[' -Inch Barrala,
Choke

with three drams of
ounces of shot,

powder and 154
give: a seventeen-inch
killing circle. The twenty-gauge full-choke
with 7§ ounce of shot gives us a twenty-
inch circle. Score one for the twenty, be-
caunse it gives a slightly larger spread due
to higher velocity., However, the twelve-

range, if loaded in correct proportions,
will throw more shot, put more pellets ina
thirty-inch circle at forty vards and there-

763
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fore kill game more effectively than the
twenty-gauge.  After all is said and
done, it’s the numher of shot pellets that

reach the target which tells the story. : s

Thiz little table tells the gun buyer the T 4
whole story at a glance. T

LS
Full Pellets Mo in 30-Tn S

Gauge Choke Toaad in Laad Clreleat 40 %d

12 L] 135 oz M 7 34 a82

i6 5% Ior No 7 g 224

20 TE%.  Toor No.7 262 183

It must be apparent that as the shooter #agw:r, the H;ﬁ_r;u
begins to reach out with 115:-1_ 511nt.l_'- the e Doable
twelve-gauge continues to give lam a arrel Twelve-Gauge

. SRR with Twenty-Eight ar

splendid killing pattern, whereas the twen-  Thirty-Inch” Barrels
tv-gauge and the sixteen, too, with their ko e

lighter loads, are unreliable. Moreover, h"
the smaller gauges will not handle larze-
size shot like the twelve-gauge. And
the larger shot will carry farther and
kill at greater range,

The run buver should keep in mind
that the twelve-gauge wall give
him reliahility, good patterns and
killing spreads at fHfty vards,
where the twenty-gange will not
ilo it bevond forty, Both gpuns
will kill hevond those ranges of
course, But the point is, they are
not certain at greater distances,

Therefore the twelve-gauge
should be chosen for what sports-

men call “general purposes,” For  Double-Barre]l Open-Besed Twelve, Single-Barrel Five-Shot Auto-
E pUEp matic, and Twelve-Tauge ERe HI:E;’ with Open Choke—»All Good
g

upland field shooting requiring Gung for Umasd Game Shootin
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quick work and fairly close shots in get-
ting at game like quail, snipe, woodcock,
E‘rl'_']u:;.ﬂl E‘Ei.'_‘._, aiiE  Call trust [III,,": 1'.'.'\'_"5[}'.
With heavy loads lifting it into the six-
teen-gauge clasg, it will do some dandy
wark on ducks over decoys,

Now comes the other ques-
tions of chokes and how many
shots to the gun. Apparently
thousands of hunters are still
unfamiliar with the choke of
a wun bharrel and its relation
to patterns, Briefly, punmak-
ers have found that they must
taper a barrel from breech to
muzzle to compress the shot
charge and get a certain num-
her of shot in a killing circle.
In other words the
muzzle of a gun is con-
stricted or choked to
jam the shot together
when they leave the bar-
rel, Generally gpeaking

Abave, Prairie-Chicken
Hunters Choose the Dou-
ble Guns for Upland Care
ShthnE: at Left, the
Twenty-Gauge, and at
Right, the Twelve-Gakige,
Eoh Well Adapted to the
Purpose

How Far to Lead a Bird Is Something That Each

Hunter Has to Learn from Experience

MECHANICS

a so-called “full choke™
or seventy-five per-cent choke, a modified
i3 about sixty per cent and an improved
cylinder to get a spread pattern is around

is about seventy

fifty per cent. These percentages mean
that this part of the charge goes in a
thirtv-itich circle at forty vards.

I't follows that the tighter the choke,
the hetter the pattern at long range. Also
the more open the choke the wider the
pattern on hoth close and long shots, If
a sportsman buys a full-choke gun that
puts ninety-five per cent of 279 pellets
a thirty-inch eircle at twentv-five yards
and goes out to shoot rabbits, he need not
blame the gun if he misses a close shot or
else hlows a rabhit to pieces due to the
fact that the shot charge is traveling in a
small congested mass.

With facts abouot the superiority of the
twelve-gauge in mind, and how the choke
of a pun affects s pattern at closge and
long-range shots, the hunter is ready to
step up to the gun counter and pick the
pearest thing to an all-around gun for
rabbit hunting on the farm or a long-
range shot at a chicken hawk.

This all around gun should be a double-
barrel, twelve-gauge weapon weighing
around seven and one-half pounds with

{Continued o page 121A)
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This “Dry-Flo” Tank CarQuickly Loads Itself

handled in tank cars. The new car looks
like the conventional tank and both are
unleaded from the bottom. In the dry-
How car, however, are three compartments
through which pass an  electric-driven
drag-chain conveyor. The motor that op-
erates the convevor is located in the dome
of the car, Loading and unloading is ac-
complished by turning on the motor, the
material being carried to of from the com-
partments by the convevor without the
aifd of labar. Time and cost of placing the

Diry Materials Are Loaded and Unloaded Jusy Like Liguids by This Tank Car; Left. Loading by Means of
Flexible Pipe: Drawing Shows Motor in Deome and Arrangement of Gears and Endless Chains

Crranular commoditics, ke dry cement,
sulphur, soda ash, and the like, can be
handled in a new tvpe freight car in the
same way as gasoline and other Auids are

dry materials in sacks, barrcls and boxes
are eliminated, resulting in an approxi-
mate saving of $200 on a sixty-five-ton
load, Unloading is done in two hoors.

"GOOD MIXER" WRITES BEETTER
b H__S'T:I THAN OPPOSITE TYPE

the “good mixer” is apt to be a better ]:11:11‘=;b$_
man than the solitary individual. Prod.
June Downey contrasted the handwriting
—TWeTTysfive “extraverts,” correspomnd-
ing the to the good-mixer type, with that
of as many “introverts,” the opposite 1_1.'ij
Ceraded by impartial judges, the rood mi

Bad

b
er scored higher than the introvert. The
judges pointed out that the writing of
the good mixer generally is symmetrical
bold and flowing, while the introvert’s is
cramped and perhaps back-slanted, "'\_{:

MODEL OF FAMED LIGHTHOUSE
D MADE OF PLASTIC WOOD

Fashioned of plastic wood, the famous
Fire Island lighthouse has heen repro-
duced in model § Millions of passen-

O Lunty
MMM‘J"M

e,

™ or left New
Comparison of handwriting reveals l]lzul“:;u...__mm: a land

gers on ocean liners have been protected
by this lighthouse as their ships entered
York harbor, and it has be-
nark for thousands of regular
travelers. The model is carved entirely
from plastic wood. Four pounds of ma-
terial were used in producing the model,
which is nine by ten inches by six high.

—

Fashioned from Plastic Wood, This Model Resembles
in Every Detail the Fire Island Lighthouse
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% STRANGE CROSS L
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distinct species, and even
betwesn sgparate Fenera
—something declared im-

possible by many oppo-
nents of evolution—ire
prowing in a special gar-
; den at Cornell University,

The most outstanding
example is a hyhrid he-
tween radish and cal-
bage. The plants, al-
thougrh botanically relat-
ed, are separate genera
and are as far apart as
plants as are domestic
cattle and the American

buffalo. Bji‘m é

REVOLVING SIGN IS
¥ -

ATTRACTION TO

MOTORISTS Ly
.
Eight feet in diameter,
acircular sign on the e e o % e S .
' L= ] W em (ST RIES v
1"gh""?':"' r."'E':"""'''-1''':":I"|--—1|f!l-ﬂ-'|"-':L_.r_ the Wictim Was I‘Irl.I:.'.|t:!:'i':I. In thee Ir;n:Fir::ntwnr O PR
and Est 3 lin-
rado, mystifics LI_'M: motorist as it slowly COLONIAL “IRON MAIDEN" KEEPT
1'?"-"]1"33, presenting four MessaFes o1 as IN PRISON CELLAR
many segpments. The sign operates by wa-
Yer power, which iz brought down in a The “Iron Maiden,” an ancient instru-
ifty-foot hose ment of torture, =|.|I::I1r:ubl1 still among the

relics of Movamensing prison in Philadel-
phiz, rests in the cellar and has not been
naed, according 1o the records, since early
in the mincteenth century., The grim fip-
ure, with i3 knotted iron thongs, capable
of inficting horrible torture, tightly in-
cased its victim and, in old days, hung sus-
pended high an ”Il."' prason wall whl;'ﬂ: b=
public came to jecr. Prisoners referred to
'hl.l-u [ron Maiden as “the Old Crow.”

rom @ spring on

the hillside above,
E;fhtn: is a fall of
en feet, and one-
@mlf imch of water
iz used, From the
Jtrose, the water en-
ters o !:Iil:-lL' which
feeds it on the re-
verse side of the
sign. An old wag- | \,I.:}
““ il abafat | S3XLCOHOL SEEN AS AUTO FUEL /Y7
]1n~¢ feet six I
inches in diameter, with a three-inch tire, EE!H order to dispose of the surplus crops i
:|=. the basis of the sign. Twentyv-three-<of figs and potatoes, Turkey is considering
large tomato cang are attached to the amixing twenty to thirty per cent of alco-
wheel behind the sirn at repular intervals =3hol with the gasoline sold in that country.
close to the outer edge. The pipe is so = Ahout ninety-nine-proof alcohol is said to
placed that the stream falls on a can at the S be necessary for successful mixture with
f}:drt center, causing the 51511 to revolve Spasoline, and the government hopes to

onvert the epoess into mutWﬂ :ﬁ




Control Boards at Which Technical Operators Make Adjustments That ARect the Diferences in Speech
Voleme, Diuw te Varlous Types of Voics, Thos Insuring Bewer Receptios

T was a futuristic telephone conversa-
tion. Grace P. Kclly, chief operator of

the transatlantic switchboard at New
York, was speaking from vesterday into
tomorrow—talking with Sydney, Austra-
lia. The voice iram the other side of the
world was coming through by way of two
systems of land telephones and twao trans-
ocean  broadeasts, yvet as clearly as af
phoned from the next hlock,

“Maybe vou would like to have a tey at
the long lines ¥

There was no mavhbe about it. T was de-
lighted, Five minutes Iater [ waz in the
thick of a c¢hat with W. F. Dobzon of the
British post office telephone svstem. It was
3:30 pom, in New York and 8:30 in Lon-
don. Mr, Dobson explained that he had
just finished supper and was then basking
hefore his fireplace. Honolulu next told of
the vagarics of tropical weather, of the
experience of resting in the shade while
witching a snowstorm rage on a far dis-
tant mountainton,

Next was a far-castern city. The voice

L

that greeted me said, “Good morning, how
are vou this afternoon®” explaining that
it was just coming worktime in that me-
tropoliz, where the clock is twelve hours
ahead of New York., And so I had talked
from nine¢ in the morning until 8:30 at
might on 19277 miles of telephone chan-
nel. Tt was a new chapter from “Alice in
Wonderland,”

Compared with radio, overseas tele-
phoning is a swaddbng infant, The first
commercial transatlantic telephone chan-
nel was opened on January 7, 1927, be-
tween the metropolitan districts of New
York and London on a one-way eircuit.
By March, standard two-way service was
available between the world’s two greatest
cities, Today the overseas hookup includes
cleven co-operating systems with a total of
J2 829000 telephones or ahout ninetyv-two
per cent of the total in service throughout
the waorld,

The United States’ patronage of the
overscas service has also increpsed about
twelvefold during the five-year tryout—



1288

CHARLES MORROW WILSON

from a vear-around average of
seven calls a day in 192¥ to about
eighty-eight a day during 1931 and
the first quarter of 1932, The vol-
ume of transatlantic messages for
the yvear 1931 showed an increase
of twenty-one per cent over that
of 1930,

What about the actual uses,
the present and probable impor-
tance, of trans-ocean telephony?
Record files provide some inter-
esting sidelights on long-line util-
ity. Address tabs indicate that the
‘America- Europe calls are divided
about ffty-fifty between business
and personal messages; whereas
the South American, Hawaiian
and Far East calls run about sev-
enty per cent business and thirty
per cent personal. Normally the L:lll:t:ﬂ
States sends out about fifty-two per cent

of her transatlantic callz and takes in for- %?ﬂ”'ﬁﬁuinngﬁ{ﬂﬁuﬁ;ﬂ e e
ty-cight. Rates on all systems are close- bl -l ‘l;;‘;f‘i;ﬁ;:“" Com.
Iy standardized and have been consiztent-
Iy lowered in keeping with the times, New
York to London, a matter of 3460 miles,
Cn=lE :5_’.:1 for a standard three-minute ¢all,

#At This Swirchboard a Bpeclally Trained Grow atars Handle All Calls Between FPoints in North
America and Europe, Saut ca, Bermuda and the Far East

i
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Arrial YView Showing Soutlh Americas Antennpm in
Foreground and Eurcpean in Background

whereas New York to Sydney or Adelaide,
18,0 miiles, costs 533, The service is about
cqually good. Tf anvthing, distance iz apt
to sl -."|:'||'il:\-.'_

Overseas patronage follows the trails
of high Anance. Any ripple or lead that
touches the PFUrsE atrines of 1he 1'.'|:-||-:] i
franzocein wires into a
pell-mell rush of business, Anvy quick rise
in transatlantic telephoning s recognized
R A - o II.'LI'.IIi'||E{': II:- '|'|'|.I";'.Il'.| TEE SN 5 |_r:| II-
Nanee,

President Hoover §2 3
patron of the tele-
phone. In January of 1929 he greeted the
king and queen of Belgmm by telephone
"The White House is calling,”
has become familiar parlance at long-line
terminals the world over., During the Far
Eazt war, secretary Strmson had a corn-
plete get of averseas extensions put in the
siaie lfl_']'l'll'l.':ll'll‘. offices o that various
staff could listen inm oand
enter notes on telephone diplomacies.

The standard length of a trans-ocean tel-
ephone call is three minutes with extra
The
longest on record was a business call from
MNew Yark to Paris which lasted 1100 min-

ant to throw {he

particularly en-

fhusastne OV ETECIS

I Brassels

members of his

LIIiJ:H_'l:: ].l\,.l'.' L'..LL'I.: ..L':Il.ail.all:l.ill :.IIi]Ii,:IlI._'_

Transmitting Set and Part of Syseem of Conductors
Caonnecting It 1o the Antenna
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utes in length but the personal calls stay
closely within the three-minute limit,
Linquistically speaking, the long lines
give unchallangeable proof that English is
becoming the one commercial language of
the world. All overseas terminals are now
equipped with English-speaking staffs and
LEnglish is the undisputed key language ot
all long lines. Added to thiz, American
telephony terms are coming to hold sway
in virtually every language. A ‘hello girl”
for example, is a hella girl anywhere in
the world, But most of the {oreign staffs
know English after the Oxiord catechism.

© L(ifr J
PLOW WITH EOTARY CUTTEES
RUN EBY DIESEL ENGINE

Rotary cutters and a Diesel engine are
features of a power tiller that iz easily
operated by one man, The twelve plow
bodiez are of cast steel with removable
forgped-stee]l shares attached by solt iron
bolts which shear vnder excessive strain,
The cast-steel rings to which the shares
are attached rotate in opposite directions
at variahle rates of speed but constant in
ratio with the forward speed. The speed
of the plowshares is alwavs greater than
forward speed, thus permitting thorough
pulverization. Bchind the rotary plow, a
furrower, disk harrow, ditcher or grader
can be drawn. J'he Diesel motor 1= intend-
ed to give a iu!i!)ﬂml output without ztrain
and develops. LAY horsepower. The fuel iz
pumped directly into the cylinder under
pressure sufficient to -u_::nmiz-r: it at once.

L

~ Gk
Plow with Rotery Cotters o Pulverize Soil;
Tiller Iy Operated by a Disgael™ i

.
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W

M system. circulating city water helps to cool
e i , a
o m—— o Michiznr

T
ESH
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Officer Drilling Marines 1000 Ml Away by Come
inands Spoken into Hadio Mike
EADIO ORDERS DRILL MARINES é
THOUSAND MILES AWAY

Marinez 1,000 miles away executed diffi-
cult manedvers ordered by Capt, L. L,
Gover as he sat befere a microphthe in
the Lpg—mrhitary drill by remote control,
Captain Gover delivered his commands
from his desk in Washington and a regi-
ment of marines at the Great Lakes train-
ing station obeved,

HOME COOLED EY CITY WATER
AND ICING SYSTEM /34 ﬂ} 23

Operated in connection with an wing

me, reducing the o
& Ry per tent.  The wa
is circulated in awtomobile radiators
through which air iz Wlown, A 500-gallon
tank, useid for ice melting, holds 2000
pounids of ice partly submerged in water.
The equipment consists of two cooling
coila, one for city water and the other for
ice water, a cold-water pump, an air filler
and a fan for blowing the cooled air
through the ducts to the rooms. Awnings
and blinds shield windows from the sun,
resulting in a saving of 148 pounds of ice
per hour. Cooling for thirty hot days re-
quires about 156 pounds of 1::} per hgur.
At

NeEes=ary 1oe by
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FDLDIN'G &Ntﬂ‘IUR HAS F]R isintegration of qtnn{: is hn:'m:-ﬁi: ad, for it
AND QUICK ERI \ 5 one of the things that breaks down solid
JI rock into soil fit for farms and forests. But
o the works/of man the bacteria, some of
‘L thém the identical ones that are helpiul in
L™ he soil, often make havoc. A new type of
bacterium has been discovered during the
researches ander the direction of Profes-
sor Paine. This species is able to live on
certain sulphur compounds that naturally
oocur i some kinds of stone, leaving sul-
phur deposits on the surface. It is consid-
cred probable that many of the deposits
hitherto Mamed on sulphur-dioxide gas iE_
the air arejtraceable to these bacteria,
/508 )
"0/ GUARD LETS AIR INTO AUTO
BUT KEEPS OUT THIEF

A strong metal guard that slips over t13§}
glass in any coupe or sedan and locks i
place, but cannot be removed from the =
outside, made its appearance on the mar-
ket recently, The guard is made of a strong
material, finished in dark bronze. It 5l
on the edge of the window, needs no tools

[ to mstall, but can he taken off any tim:é
ani stored in the side pocket of the ¢

3 It keeps the car cool by allowing a current
of air, will not rattle when in place an

Crots Rod at Top Hangn at an Angls, Helpiag to Fm“& cannot get out of order. The guard ex-

Ancharp dnte the Bottom oo pands or folds as soon as the window is
- | i
Instead of the stock or crosspiece at the E 2 !i;ﬂ:: 'HL ;i L L_'g ,'3_1:.‘-' al
tap, a new ship’s anchor has a metal rod 7 G - '| |
that can be removed. This feature gives 5 L St R -

it the advantage of folding, In addition, g il A
the metal rod, which fitz into a slotted key

at the head of the anchor when in use, »
hangs at an angle so that it serves to
throw the anchor claws over and into the =
sand or mud. This results in a quicker and
firmer grip. A ten-pounid folding anchor—
will serve the same purpose as a thirty-%
pound anchor of the conventional tyvpe,
according to the inventor. -

" STONES ATTACKED BY GERMS _
m '|I:'I Stones, no less than men, animals and.<

¥ A plants, are attacked by germs, And these== ' ‘:;'
. ~ & 5 3 5 o T2 TR S
e Imnm_‘ I."I.! onaets {‘_ﬁ“ CANSE Serous ".IE"“'?I'!",I ? Metal Guoard “like Latticework Heecs Thieves Out Lioe—
- ilding materials. 5o states Prof, 5, G, uts Window Is Ope
Jo building t 1s. So states P 5 O Auto Window Is Dpened
= f'"'Pamc of the ITmperial {_n]_eg| Fe, L.andon, ———
T Hevi W WhTR o Other holamsis as d] Dial telephones have reduced the num-

weHRa his own researches, Professor F.:um:‘E her of tr']{:'phnm* operators by more than

! E lﬂa\m ted out that pnmar:lg.r_}hl-‘ J.a:t:r:a]& 3|ut3}ne ausand,
I
W oy oo fj‘-lo L-

. .
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“Pay-As-You-Play” Lightsdor Ou% Sports g

Ileminated Tennis Courts: Right, Box Which
Turms on the Lights When Coin Is Inserted
A device lor regulating the hghting of
public recreational centers, and especially
far putting the use of lights for illaminat
1 such places at night on a pay-as-vou-
lay hasis, has been invented n Loz An- |
geles, It consists of an automatic time |
switeh designed to turn the hights on upar

the mserfion of 4 coin and o tarn them

ofl aiter a predetermined period. The com 2

closes the electrical eireuit, and there s, a\ | i
il Enegrcd 8 falor Mirh eontrole 1hee trin il niLE F 1
; L, . - ; » ! b : £
IT1EF |Il- | 1 I-"| 15 &S0 3N J{UTOMaric. réd H‘H‘ il L3 Fla s il

Leht which Fmives advance watiniie of i - s g £
l-h||11.11rr off of the iMlumination, Hw in- figa iy
efttion iz intetded for wse on municipal  ghimmer of pearls, and wlen mised with -;?

!ﬂ:L_'chrru11|d:, for lighting tennis courts,  two colors, produces a finish similar fo
baschall diamonds and bowling greens, mother of pearl, The zeales are removed % =
,f:a -"IF'E_IZJ by o chemical treatment i'.n_4| thi H|r:a_l=‘--
PAINT LIKE “MOTHER OF PEARL" cont substance 15 brought into colloadal
MADE FROM FISH SCALES solution which may be incorporated in va- 1":‘.'_;“"-'

ricus lacguers, Fish silver consists of fine

Fish silver, a paint pigment made from  transparent crystals which have a high
fish seales, which is said to produce an power o r|'|]L'c'ti1||1, atdd does notl praduce
ppalescent hnish when ased in the manu-  a metallic luster o hide the undercoat, buat
facture of lacquers and decorative paints,  covers it with a shimmering haze, It has
has !.u:url.:]I.,'-'t'lugn'liirlm The prod-  been wsed effectively on everything d‘mm

uct gives an effect l:ul:np.{rahl-_ to the straw hats to automobiles. M
O/;,(n _J-ﬂ/nua.ﬂ U, o, g
= Cai
?M M . M. M{ oy LLW""V?——
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Aerial Camera to Snap Imrisible Mﬂﬂﬂtﬂin

FLAKME WILL TAKRE
POSITION MAGAIN M ETIFF
ESTEALY W IND AT AN

LTATUDE OF | FEET
ABOYVE SWhLAI Ny DEL

e e ——
f 'R.Hr--".""'ﬂ_-"'-ﬁ'i.' o [
Bl

| HIGH-PRESSURE
"H'IH'I?% PHOTOG=

| mméa'::mf.

1| WEATMER MAP SHOWING ALMOST |DEAL CONDIT

RABLE PICTUMRE . THE H '
e ?"‘PE -ﬁfarm THE SKY OF

M'l.h‘..-l"- OF D HA

derial Photographers Are Able ta Take Pictures of Mountains T Cannot Even See, with a Camera Which
Uses o Filter to Admit Only the Invisible Infen-Hed Bays of Light
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Eolling Hosse Whizh Is Pulled cver Highways
Eed en Ball Bearings Which Always

REVOLVING HOUSE IN CYLINDER
ROLLS OVER HIGHWAYS

Two German athletes are making their
home ifT T ToMTE howse that is transport-
ed with them as they travel about the
country, The dwelling is in the form of a
eylinder with eclosed ends and a door in
the middle section, Tt is ftted with a bed
resting on ball bearings so it alwavs re-
mains in an upright position. The resi-
dence is drawn by a horse or donkey.

DIRECTION SENSE OF BIRDS
IS5 REALLY VISION

The mystery of how migrating birds find
their way unerringly to their destination
will probably be dispelled by further ficld
obzervations, it is predicted by Prof. C. .
I"atten, of the University of Sheficld, IRe-
péated observalions kareronvimced Pro-
fessor_Eatten that birds are not guided hy
anyv special sense, hut that they find thei
vy by watching their surroundings and

-

5058 an ‘eye brain’,” he said.

fo IMeniis 1:1d13¢r|11|1m111a.“ It seems un-
reasonable to brush aside the tdea that
migrants may obtain guidance by taking
stock of landmarks. Furthermore, the
sense of hearing can play a part. The
wash of the waves is a reminder to hug

E'ﬁl—tlm Fuide !Imzcri prime impurtanc:

'hg' a Demkey: It Contains a
emainsg Upright

v profiting from experience, “Birds p-l}i--‘-;;‘
“Their sensedd
v of vision is extraordinarily acute and 1:'“""--3

MECHANICS

Courses of great rivers
are followed by overland
migrants. In thick weath-
er the hirds often go
astray, and, arriving at
unaccustomed haunts, are
classified as rare and ac-
cidental vagrants. When
the gloom deepens, the
voyagers become sorely
handicapped, while a
dense and prolonged fog
will put an effective brake
on continuation of the
migration,”

Bt 4 80—
ONCEETE PUMPE
IN PIFPE DIREET
TO THE FOEMS

Concrete can now h
canveyed in pipelines d
rect from the mixer to the forms by uti-
lizing a special pump which maoves th;ﬁ

materinl 500 fect horizontally or sevent
{w feet vertically at a rate of Gfteen 1o
twenty cubic yards per hour. The pump s
of the piston type, is portable and is driven
by a gasoline ar ¢lectric mator, Five-inch
pipe is used, and it is claimed the mixture
can be moved through such a line all dak
long without clogzing. In tests, the pump
has been stopped for more than hall an
hour, after which the mixture in the lim:ﬁ
was moved as frecly as beiore, and ha:
handled 125 cubic vards of mixed concrel

i héﬁwwém %
; 5
]
o 1 i
{ = g * {
| "'I_"I o e 3 o
LY

piri: Cancrete thr

'P'ip:'l.l:b: Diirect o ll'll: Farms
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Rollimg Heuse Whizh Ts Pulled over Huhwan bﬂ a Dan
Bed Emaina

on Ball Bearings Which A

REVOLVING HOUSE IN CYLINDER
ROLLE OVER HIGHWAYS

Two German athletes are making their
home {TT Foiimrhouse that iz transport-
ed with them as they travel abowt the
country, The dwelling i3 in the form of &
cylinder with clozed ends and a door in
the middle seetion, It iz fitted with 2 bed
resting on ball bearings so it always re-
mains in an upright position. The resi-
dence is drawn by a horse or donkey,

DIRECTION SEMSE OF BIRDS
IS REALLY VISION

The mystery of how migrating hirds find
their way unerringly to their destination
will probably be dispelled by further field
observations, it is predicted by Prof, C. .
atten, of the University of Sheficld, Re-
peated observaliops—have—convinced Pro-
I'L‘ﬁ-:lr,l"..-ﬂ't'l:fff that birds are not guided by
any wpecial sense, but that they find thei
xay by w 1t-|:!1|11-'-' their -:111-rnunr|mg:-', and™
i profitinge fr-um expericno.
sess an ‘eve brain,” he sad., “Their sens

of vision iz extraordinarily acute and b
o Means mdlunmumnnsg It seems uﬂ.-
reasonable to brush aside the idea that

nigrants may obtain guidance by taking

stock of landmarks, Furthermore, the

sense of hearing can play a part. The
wash of the waves is a reminder to hug

a‘it—thﬂ J;mdt: ling of prime importance,

“Birds pn-a-%‘"

Courses of great rivers
are followed by overland
migrants. In thick weath-
er the birds often go
astray, and, arriving at
unaccwstomed haunts, are
classified as rare and ac-
cidental vagrants. When
the gloom deepens, the
voyagers hecome sorely
handicapped, while a
denze and prolonged fog
will put an effective brake
G cnntinuatinn of the
|'|1|Lh|.1t::ll'|=

JEEEI-CJE.'II"I'IERE’I'E PUMPE
IN PIPE DIRECT
TO THE FORMS

Concrete can now b
conveyed in pipelines d
rect from l;hr: mixer to the forms by wuti-

lizing a special pump which moves th:

Il. Contains a
ght

material 500 feet horizontally or sevent
two feet vertically at a rate of fifteen to
twenty cubic vards per hour, The pump is
of the piston type, i3 portahle and is driven
by a pasoline or electric motor. Five-inch
pipe i3 used, and it i5 claimed the mixture
can be moved through such a line all dak
long without clogging. In tests, the pump
has heen stopped for more than half an.,
hour, after which the mixture in the ]im_s'
was moved as freely as belore, and ha%“
handled 125 cubic vards of mixed concret

“in one and a hall howrs 2
p dﬂm*d“:’“l‘ =2

iaw I:!-Irm to the Forms

Pumping ﬂ-un’l:rvutu through Pi

LRI
f@:&m It Gouge L1
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Voice from Sky Has Loud Speaker§ in Wl .

£ Mew York Times

Top, Adrplang with Twa Loud '3:1r.-.1!1:-:r5
Mounted on Wing ; Right. Broadcasting frem
Bhip to the Groumd

By mounting two lond speakers
on the airplane wing in |'|l-n1 of
the propeller, where '1l.'!'1.1l1d*- will
not be distorted, a German "II‘.-EI'.I—
tor has a-ul;.u.l:dl.d n l.]r.'nl.1l.r]:||:|1|, a
method of talking from a height
of from 600 fo 2000 feet. The
vice 15 distinetly heard by people
below within a radius af more
than a gquarter of a mile. The
speakers are operated separately,
ofe hLiTlg used for long- range
transmission, while the other is

fr:ur hrn;l.ﬂ-:'mng the range. .ﬁ

S

"DRY AIR ABSORES MORE
SOUND THAN MOIST

Sound & absorbed more readily
]}1. dry air than by moist and
more sound is taken up by warm than by  are of great interest in radio broadeasting
LUM air. These facts have been ascer-  hecawse it is important that the abzorp-

T tained by th\f: bureau of standards, They llu-1| be kept cmtgj.\:.ul.

§_: [/rm FTWL,-”’ -"L{J; J'q’b At fﬁmwm

Tj-tw‘ 3
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H. J. SHEPSTONE

HOUGH the fur

trade is, perhaps,
the oldest in the world,
it 15 as versatile and as
full of life and romance
today as ever it was,
Indeed, never in its
history was the de-
mand for all kinds of
pelts, both in the raw
state and made up, so
great.

Moreover, scores of
animals whose pelts
were regarded a few
years apo as of little
or no value are now
being ruthlessly hunt-
ed. Even the humble
rablvt has been pressed into service as
a dress fur, Experts declare that the
waorld's output of fur today must reach
att annual value of not less than half a
billion dollars.

The hest skinag still come from Can-
ada, and the supply would appear to be
inexhaustible. It was the existence there
of the prized crmine and sable that led
to the formation of the Hudson’s Bay
company. It was in Canada, too, that
the idea of breeding the rarer and more
prized animals for their pelts, such as the
silver fox, had its birth, and today all
kil'll’h-!. (rr i|1'|51'||:1f:¢.—F|:-:-c:_'~: :_lf My :.']ll_'-;_'i:_':.'l
the skunk, mink, marten, raccoon, and
other ercatures—are being reared like
pedigreed stock solely for their pelts,

The greater majority of the sking, how-
ever, are still obtained from the wilds by
the lanely trapper, who every winter
faces extreme cold, terrible spowstorms
and innumerahle dangers in his quest for
the more prized fur.

The modern furrier can take the bet-
ter-class hare and rabbit pelts and con-

Top {6 Fasfmen Kalak s : ] a i R b

; vert them into a really beautiful imita-

Thy Little El}lu'irrel and the Big Polar Bear Both Own ; i ;
ur Coars Thet Are Valusble tion of the seal, ermine, fox or lynx.

KR



Abeve, an Alaskan Trappér and Part of His Season's
Catch; Righs, Fur 1!'|'I:r.1|.' with Bilver-Fox Callar

When rablat skine lirst ::|_||I'.J-e'il;r|,'r1 Hpon { e
market, it was thowght that they woeuld
remain as the poor man’'s fur, bot the
imitation is now so excellent that it has
become the fur of the well-to-do, Ralbat
and hare ]||"|I- -:-1|'|;:-1:-.' SW AT all ather
skins.. Theyv are being nzed by the furriers
of America and Europe in ever-inereasing
guantities. America uses teprky TR
of them a year and England 80,000,004,
After passing through the dyve works
they come oul, not as rabhbit sking, hut as
cony segl or =ome other fancidnl name
Mot one woman in a hundred purchasing
a Farment made of these skinsg believes she
15 buying rablit skins, It regoires an ex-
pert almost to detect the difference, Rah
bit should have a deep fur; but that means
nothing, for the dresser’s evening machine
can cut it to.a stub. The dye can be told,
as a rule, from the color of the underszkin.
and the troe nature of the fur is indicated
Ly the “catty hek™ of the sheen, Although
rablbit skins, so dyed and treated, poszses:

fair wearing quabities; their hister does not

G CAAR K r.;u-if e
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2 r&__lb:[g,ta_l_,ﬂ_[_u ves on the j:pt:s. of the Andes, in Chile,
o at an clevation of 12,000 to 19000 fect.
i ' Mr. Chaprtan determined to visit the
native home of the chinchilla, secure a
tumber of living specimens, transport them
to California and rear them, Everyone as-
sured him the feat was impossible, All
previous attempts to bring the creatures
alive out of South America, or to rear
them in captivity, had failed., Mr. Chap-
man overcame the difficulty by bringing
the valuable creatures very slowly down
the mountains, thus acclimatizing them
eradually,. He kept them two vears at
11,000 feet, giving them the utmost care
and providing every requisite. The next
stagre was 9000 feet, where a yvear's stop
was made; then other long halts, succes-
sively lower, until, after nearly six vears,

he was ready to sail with the

original dozen for a land of

far different clime and a res

veraed season,

This was the supreme test.
Throughout the B000-mile
voyage from Iquigoe, Chile,
to Los Angeles, a matter of
forty davs, the animals were
kept on deck in a sereened

®ape. It boasted of eight
":-'.1:11:11':11.: COmpartments, 111
the center of which was a
container filled with 100

|
e =

TYast, Nevertheless the rabbit
skin as a dress for has come
stay,

Maore and more, however,
he tridde is looking to the
ur farmer for the more
tized pelts. Of the many

kinds of animals which are
dng artificially reared, the
0¥, becanze of the high val-

e of it pelt, 15 the most fa-
vored. Fox farms are founid

stor only m Canada, and the
'mited States but in Nor-
‘3_1.&}'. Sweden, Japan, and a
start has alzo heen made in England, One
of the first animals to be farmed for the
sake of its fur was the skunk. Tt yields a
beantiful, thick, hlack and white fur coat
that is very durahle and capable of stand-
ing much hard wear. Though a popular
fur today, for years the public would not
buy a skunk as skunk. It had to be given
gome fake name such az black sable to
get it across to the trade.

No fur farm probably has incited more
interest among naturalists than M. T
Chapman's chinchilla farss on the out-
skirts of Los Angelen, How this creature
was sated from threatened extinction and

cessiully reared in captivity is on: af
he latest romances of the animal world, }'th Three Animals Supply Much al the World's Fur;

- 2 N : = . 8 Tame Raccoom: Center, a Champion Eabbit:
The chinchilla iz a burrowing animal and i Below, Product of a Fax Farm

) efrantrmnl T&Mma.-—-? (i Lduarth S olawd,
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pounds of ice. The cage was curtained all
around with canvas and this was kept
moist by a liberal sprinkling with water.
While passing through the tropics, how-
ever, the chinchillas, irom irigid heights,
had hterally to be packed in ice,

The wvaluable creatwures which had de-
manded the expenditure of 20 much time
and money, were housed in a large screened
building, well ventilated, divided into pens
which ran partly underground. They soon
settled down to their now guarters, and,
to the delight of their owner, their off-
apring waxed gquite sturdy, so that Mr.
Chapman now has between 2,000 and 3,000
chinchillas on hia farm, One pair of babies
will normally produce 126 pairs in six
vears. Their food hill is not a great item,
three chinchillas consuming less than a
chicken. A genuine chinchilla coat or
wrap is quite a rare garment, and one sold
in New York recently realized S30.000,

Sheep serve to provide the following
furs: Afghan lamb, American broadtail,
American wombat, Astrachan, Bagdad
lamb, Caracul, China lamb, ete,

Goats: blue Japanese wolf, China bear,
kid, leopard kid, ete.

Dogs: Belgian lynx, black Poiret fox,
Chinese dogskin, Manchurian black fox,
Manchurian wolf, Manchurian dogskin.

Cats: Black cat, cat, domestic cat,
Genet, house cat.

The horse gives us the Russian pony.

Here is a list of some of the trade names
for furs made from domesticated animals:

Rahbhit, or Belgian hare, American seal,
Australian cony, Australian seal, Chinchil-
la rabbit, all the cony furs, French sable,
French seal, several kinds of imitation
seal, Mu nutria, twin beaver, etc.

BELL HEARD FOR THIRTY MILES
INAUDIELE TO RINGER

The largest bell of its kind in t f'lllrti?;{]g,
hung over 400 feet ahove the street and
udible over a radius of thirty miles, hag
been installed in Philadelphin. The con-
trol apparatus £6r this gigantic bell, by
vhich it astomatically strikes the hours
nd halfhours, as well as the apparatus
or rezulating its tolling, lies eighty feet
w ostreet level, and the operator at this
pth and isolation cannot hear the hell
is difficul IIaEJiJl:t:u overcome by in-
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Tower of a Philadelphia Building Which Houses a
Swinging Bell Welghtng Hu:?_l.r Twenty Tons

stalling & microphone in the bell tower :
which is connected with an amphber in
the control room, The continnouws strik-
ing of this huge bell presented unusual
problems in vibration set up in the build-
ing itzeli, which might be disastrous and
annoving. The hell itself weighs 38,040
pounds, but the total weight carried by the
four stecl columns thar support it and th ;
voke and motors is 165000 pound:, Be-
tween these columns and the steel frame
of the bhuilding on which they rest is a
geven-cighth-inch pad of insulation con-
sisting of alternate layers of lead, asbestos
and steel, incased in copper sheathing. As
the vibrations pass from one layer to the
other, thev are steadilv deadened, with the
result that the bell is completely cut off
from the building so far as wvibration is
concerned, The tower iz equipped with a
specially built hghtning protector,
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Tifz Huge Wheel, Propelled by Horsts Walklng an the Inside,

Will Provide Power on Farm

HORSES IN BIG “SQUIRREL CAGE"
RUN FAEM MACHINERY

Power for all farm purposes can be sup-
plied by the horse or mule if a machine
that can be built hy the farmer, 15 used.
This machine consists of a large wheel, re-
sembling a squirrel cage, into which from
one to six horses are placed. As the horses
walk, they turn the wheel, supplying pow-
er hy helt to farm machinery. Only one
moving part and two hearings result in
saving much, power lost by the tread
and sweep, with their complicated gears,
Threshing, grinding, baling, corn shelling,
pumping and turning a buzz saw are but a
few things that can be done by means of
thig new application of horsepower.

PACIFIC OCEAN NOT BIG ENOUGH
7. TO HOLD THE MOON

There is no foundation for the widely
accepted theory that the Pacific ocean ba-
ain was the birthplace of the moon. This
is the conclusion of Id, Arthur Neuherg, o
WD s spent miich
time calculaging the total volume of the
Pacific ocean basin as compared with the
moon, to determine whether the earth
ould have “calved” the moon out of the

E"Tduﬁt in some remote geological period.

;

He estimates the Pacific basin at 167,000,-
000 cubic miles and the moon at 5.240,000,-
000 cubic miles, Thus the basin i3 more
than thirty times too small to have sup-
plied all the material needed to make the

ME the Pacific, Atlantic and
g ‘ M

LTl

Ty

CHANILS

Indian oceans, and all the seas

~hiad been scooped out to make the
moon, there still would not have
been enough material,. Herr Nen-
berg believes that the carth and
moon were shot off together from
the sun as a single egg-shaped
miass, which subsequently sepa-
rated into g larger body, the earth,
ani a smaller, the moon.

@E/ - e
L RIC MAP FLASHES
LIGHTS TO SHOW
RADIO STATIONS

Delavs in waiting for station
announcements, to discover the
location of a station to which
vour radio is tuned, are avoided
by using an electric map which shows the
reographical position of a station as soon
as the dial is turned to its wavelength.
The map is fitted with tiny electric lights
representing cities, and these flash when-
ever the radio receiver 15 tuned to broad-
casting stations located there, thus ena-
bling the listener to determine at a glance
the place from which a program 13 coming,

ial Is Turned 1o Wavelength of Eadio Station,
Map Shows Tis Lachtiosn

II'IL'\- III
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Left, the Old Bhi

Its Fidfty Years of Passenger Service;

Gold dust that filtered into cracks for
a half-century is being removed by ship-
vard workers who are “mining” the old
wooden steamer “Hymboldt” For fity
vears, the vessel :ngu'pmrm"hetwaen
Alaska and Seattle, Wash, In that time,
careless pasgengers returning from the
gold felds lost flakes of gold dust that
were dropped or swept into deck crevices.

ek __%-_ L
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Old Ship Mined for Gold Dust Lost in in Qr ff:fs
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“Huembolde" Which Brought Thoussands of Miners Out of the Alaskan Gold Fiolds in
Right, Prying Up Deck in Huont for Gold Dust

The timbers are expected to yield te‘\\q%\

times the commercizl value of the hull,
since it i3 estimated that more than lﬂﬂ
pounds of gpold dust awaits the treaszure
hunters. One hiding place in particular is
sought as the workers rip apart the ship’s
timbers, An absconding purser is known
to have deposited part of the gold dust
from the safe in some part of the vessel.

PLUG WITH HALF DOZEN FUSES
CONTAINS MICA WINDOW

Six fuses are contained in one plug that
greatly simplifies replacement if a fuse
blows out.

When this happens, it is only
necessary to turn
a control in the
center of the plug
te bring another
fuse mto action.

plug is a mica

vieals the smudge
when a fuze blows,
o there s alwavs
visible proof that
thiz fmze, and not

At the edge of the
i t

| a4 £55-
' {r%

some other part of the wiring svstem is
defective, thus eliminating trouble and
saving the time of the householder,

SIGN LIGHTED BY SPARK PLUGS
FLASHES AS MOTOR RUNS (7% /

signs on the sides of a motor truck I'[.a-z-h
on and off as the engine runs, the gas he-
ing lighted by the same spark with which
cach cylinder is fired. Each plug is con-

-nected to one letter in the sign so that

window which ref_j these fAash on in perfect sequence. Small

fitteasers are used to make the connec-
tion betwen plugs and letters. The neon
tuubes are HI]EFEELTEI‘.L_]J". the Jﬂltmg uj the

#70

Connected to the spark plugs, 11ﬂr_|-:1"'---
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The Penniless IMMIGRANT

o
o)
1x vears ago.” The “West- il

T was a March da:: fifty,

phalia” pulled in to New York and disembarked its ’y’-
motley load of steerage immigrants who, thanks to a rate
war, had paid only £11.50 for their passage from Hamburg
to New York.

Down the gangplank walked a wide-eved, broad-shoul-
dered Serbian lad of fifteen. He wore a red Turkish fez;
he knew of no single person
in this great land of oppor-
tunity except of Benjamin
Franklin and Abraham Lin-
coln. And his total capital was
Ave cents, His name was
Michael Pupin.

Immigrant officials ques-
tioned him. It was ridiculous
to think he could land. He

i
L

had neither iriends, money, nor prospects; “Because I wanted to grow up in the
he would have to he sent hack, land of Franklin and Lincoln,” the Doy

“Why did you come to America ¥ a kind-  answered, And then he told his new-
Iy official asked through an interpreter. iound friend how these two great Ameri-
7RG



who became a great

INVENTOR

cans had been the magnet of in-
spiration that had drawn him here,

The wise and fatherly official
slipped him through: with such
men for heroes, mavbe this nmi-
grant boy would amount to some-
thing after all.

Within an hour he
had spent his entire
capital of five cents
on a fake prune pie.
And an hour later he
fought with an over-
grown newshoy who
matde fun of his red fez; and when a po-
licethan went to arrest the boy who could
speak no word of Englizh, the other news-
bovs interceded and he was let off. There
was fair play in this land of Franklin and
Lincoln,

By noon the following day he had found
a job on a Delaware farm through the im-
migration bureau. What an incredible,
unbelievable twentv-four howrs it had
been; but evervthing about this hoy had
been—and was to be—incredible and un-
helievahle!

He had been born in a little Serbian vil-
lage of Idvor on the plains of the Banat,

in what at that time was a part of the Auyg-
tro-Hungarian empire. His father was a
farmer, but the maost important person in
this Tittle peazant village, And his mother
was one of those rave and beanriful s0uls
who 2o often are the maingpring that zend
men into high places in the great world.

When he was thirteen, he was sent away
to Prague to school, and here, a vear later,
he received word that his father was dead,
He wanted to hoarry home and help, bnt
his mother insisted that he stay in school
But there was very hlittle money now. And
one dav he saw on a magazine cover the
announcement of a bargain steerage rate
to America,

Immediately he 20ld hiz books and watch
and extra clothes, and with a ligtle bundle
of linen, and the red fez, he hurried to
Hamburg and boarded the “Westphalia.”
He had no money for g blanket or a mat-
treas, and on these cold, raw spring nights
he would huddle on the lee of the smoke-
stack to keep warm,

Swiltly the years swung by after he

[Continuwed to pape 12Z0)
TBY
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Oil Furnace Built Like Electric Refrigerator

Down-draft combustion,
siuch as i1s employed in
Iarge power plants, has
heen adapted to the heat-
ing of private homes im an
ail furnace s unwsual in |
Appearance as it is in prin-
¢iple. This furnace, pro- |

rezembles the reinigerator
biaialt by the same company
since the burner and con-
trols are housed in & com-

b ot i ol ey B
L

o

X
=l 1
e

ward i a [ine spray, ignitcd by
electric-arc electrodes, and kept
burning some distance below the
burner nozzle by air from above
which also cools the nozzle and
electrodes, The main air stream
irom below mects the hurning oil
vapor from abov e, and swirls into
a diffused flame which “mush-
rooms,” sweeping the gases up
along the hot reiractory-lined
wialls of the combustion chamher,
over the top, down again through

partment in the top. This —
plan permits the down-
draft, counterflow combus-
tion widely used in power boilers. The
heating plant is contained in one compact
unit, thus simplifving installation, sinee it
can be earried through any basement door,
Beneath the black and chromiom exterior
are the boiler, burner and controls, all de-
signed for operation as a co-ordinated unit.
Qil enters at the top, is projected down-

Ol Furnigce Built in Compact Unit; ANl Controls and the Bermer Are in a
Compartment in the Teop, Thua Makisg Dews-Draft Combustion Peaslble

the boiler tubes, and out to the chimney
at the bottom, having given up most of
the heat. Inm this manner, the length of
the combustion path is nearly twice the
length of the combustion chamber, insur-
ing complete burning of the oil where it
will do the most good. The furnace iz
heavily insulated as 5 also the control
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compartment from the combus-
tion chamber, The cover and air
duct of the control section take
care of the smell, and acoustical
corrections in the cover effective-
Iy silence the noise of operation.
The unit may be applied directly
to steam-hcating plants, to hot-
water system by adding a water
circulator to provide prompt re-
sponse to the thermal control,
and to warm-air svstems through
addition of a special air condition-
er. Incorporated in the design is
a water coil to furnish vear round
hot water without attention,

Gl
ELECTRIC EYE MEASURES
LIGHT FOR CAMERA

Helping to make hetter pictures
by quickly determining the cor-
rect exposire, a new meter ems-
hodyving the photo-electric cell, or
electric eye, measures the light
for photographers. The brighit-
ness of any scene is translated in-
to proper apertures and shutter
timings by a mechanical calcula-
tor after the intensity has been
measured, Then the camera 15 set
to correspond to markings on the
calculator. The exposure meter iz
nseful for both still and motion-

Free Rallaon, Carry-
ing Radie Equipment,
\'Ji!:l.il:l'l Tranamita a
Recard of Tempera-
tures and Atmeapheric
Pressures Encountered

r Lid EL‘L.P?’L:L'
J

FREE BALLOON SENDS BEPG}‘JTE

i'uil:tl.n"l'.‘ work, ﬁ ?:? r,-"lj =

OF WEATHER EY RADIO

In exploring the upper atmosphere, the
weather burean is now using free halloons
CATTY 0 equaipment which antomat-
ically transmits reports of temperatures
and atmospheric pressures encountered as
the balloon ascends. A photo-electric cell,
or eclectric eye, translates thermometer
and barometer readings into radio signals
which are received on the ground. E_B ‘j’f{j

» Determining the Correct Exposure for Camera by
h

andy Metr, Shown st Bottem IEIEF ey ar!r: « ught and IJFJ 52

Means of

EHEET;S{&)F ZINC STOP A}lﬁ CTE

In A na shects
fight grasshoppers. Trendhes arc dug '1.m'l.
the sheets are placed as high curhs, form-
ing a trap, Before grasshoppers develop q..ﬂuﬂ

=

RS

w'mga- and as they cross the fields, they
find it difficult to traverse the trenches,
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have found that as much as eighty or ‘5 @

ninety per cent of coal can be converted =
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Shaving Mirror Containing Its Own Elgctric Light
behind a Sectien af Opague Glass

SHAVING MIRROERE WITH A LIGHT
ON ADJUSTABLE SUPPORT

Shaving is made eazier with a large mir-
ror designed particularly for thiz purpose
and equipped with its own electric light.
The light is set behind a section of opaque
rlazs at the bottom of the circular mirror
s0 the face is clearly illuminated without
shadows, The mirror and Light are mount-
ed on a standard adjostable in height.

e =

CHEMISTS CHANGE COAL TO OIL
q AND OTHER SOLUBLES

I'v.n- University of Washington chen-

inte oil and other soluble products, thus
offering a pozsible source of gasoline and
oil. Fourteen kinds of coal were tested,

|1“‘ﬂlﬁ!-?’t ‘!? 1‘\__;1
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HEELING LGEDMGTI‘UE‘:-;-‘?
RUNS AT HALF COST h.

Fuel consumption is reduced ffty per
cent in a British locomaotive equipped witl
devices for coasting, or free wheeling
Wear and tear on the engine also are con
5'1:1{'!1?1h1:-’ less. Total fuel and lubricatin
casts are sand to he about three cents pe
mile for a new electric railear operating
on one of the most difficult routes of the
London and Northeastern railway. Of the
:.Lf.;l'tt h‘::m‘-rﬂ-n—n.l-ﬂ-,q'ﬂrl'rlrn'r{"h '-ﬂ:w. the ef-

gine free-wheels four. During the coast

FREE

Apg periods, the engine is stopped, Unlike

A\

3

the best grades giving the highest oil o)
vields, hut even with inferior hignites one™=

bln'r-ul of the product was converted to oil.
n Germany, where coal is more plentiful

iha:n petroleum, gasoline is already made &

from the solid fuel by the hydrogenation
process, but the present low cost of ;:elm-
um in this countrv makes the application -

f sugh wuc? h seem remote

3

the ordinary steam engine, thiz locomotive
does not require daily cleaning, but only
undergoes an inspection once a fortnights
On the level, the engine makes sixty miles
per hour, and on a gradient, twenty,

TESTER FINDS MOTOR TROUBLE
‘Il.i j_l.AHD HELPS TUNE UP

Trouble im an antomaohile engine can he
found quickly and accurately by using a
fiew testing instrument. In addition, it is
possible to tune the motor to factory
standards, to accurately adjust dual car-
huretors and to synchronize dual and
twin-ignition distributor points, The check
up can be done in Afteen minutes, the in-
sprument indicating the condition of dis-
tributor points, distributor, coil, condenser,
spark plugs, cahles, spark timing, wvalve
timing, magneto, carburetor adjustment,
intake leaks, cvhinder-head gaskets, valve
tappets, valve springs, piston rings, fuel
pumps and vacoum pumps. The instru-
ment consistz of tubes which are applied
to various parts of the motor and dials
that indicate the condition of each part.

“Applied o Vital Para of & Motor, Thia Instrument
Ma bl

MHagnpais of Tr
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IN DISGUI Ey:

Secrets of the
Master Spies

APOLEQN received an

Alsatian smuggler who
had been recommended for
his service as "all brain and
po heart.” The emperor saw
a stoop-shouldered middle-
aged man, whose uninspiring
face beneath iron-gray hair,
hore an apathetic expression,
In a flat, toneless voice, he
anmounced :

“Your Majesty, I am Schul-
meister,”

“You won't de!™ Napoleon
exclaimed and, turning his
hack, he left the room. Re-
turning presently, he found in
the same room, another man;

erect, hawk-eved, a deter- i
mined face topped with flam- . y:
ing red hair. v The Art of Disguise, 3 Practloed
131 hd x ™ ithe ¢ in the Movies, Is of Little Help
Who are you: thec em- 10 Spies; Below, Scene from the

Life of Famaous Bpy Whe Was

perar snapped, a Female Impersonatar

“Your Majesty, T am still
Schulmeister.” Thus began the amaz-
; ing career of Napoleon's

._,_,.1?"'"' .x‘r@fr% 2 great spy, who won bat-
. e L1 T ] tles and crowns for the
: “Man of Destiny,” often
by his consummate ahil-
ity to disguise himzelf,
ke 1 Schulmeister could, at

.’ﬁy will, 20 alter the expres-

s aion of his face, his bear- '
ing. his voice, his entire
appearance, that he wvir-
tually became an-
other person.

The art of dis-
guise has been, and
atill is, important to
those daring souls
—spies and crimi-
nals and detectives
—who live double

Tl
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Boer, and German Secrer Agest Disgulsed as Austra-
lian Army Captain

lives, always fearing to be recognized.
After Schulmeister, probably the most
efficient spy in recent times, came Sticher,
the “bloodhound,” whose secret agents
honevcombed France before the Prussian
invasion in 1870, To account for his trav-
els over France, he adopted the disguise
of a peddler. Later he disguised himself
ag a butler, and waited upon Jules Favre,

MECHANICS

Detective in False Whiskers and Anoiher Disguised as
Scrubwoman, Who Captured Anarchists in St Pat-
rick's Cathedral Several Years Ago

French negotiator of the peace treaty with
Bismarck.

Probably the most remarkable suceess
in disguise that has been recorded, is that -
of the Chevalier d'Eon. Complexion, eves,
voice and figure all suggested a woman,
and this peculiarity he utilized, hecoming
probably history's best female imperson-
ator. Louis XV of France sent him to St
Petershurg to pose as the nicce of a
French merchant. He wore silks and sat-
ins, ¢ar-rings, & back ribbon about his
white throat, and powdered his long, soft
hair. He not only passed as a woman but
men raved over him, He became a belle.
He was s0 successiul, that enemies tried
to kill him. To their amazement, the deli-
cate yvoung woman rvevealed herself a
strong swordsman,

Lafavette Baker, who became chief of
Lincoln's seeret service i the Civil War,
worked a daring trick when he took with
him on a spying expedition to Richmond,
a big camera. He counted on the Confed-
erates believing that no spy wounld carry a
thing that was notoriously forhidden, so
he must be as he claimed, an itinerant
photographer and a harmless fool in the
bargain, -

But for him, and for all spies, the risk
was terrific. The verv disguise that, if it
worked, would save his life, wounld, if it
failed, hand him over to a firing squad.
When the American army officer, Nathan
Hale, dressed as a schoolmaster to enter
the British lines, he signed his own death
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warrant. f=o did the British Major Andre
when hefthrew over the shoulders of his
British Yniform coat, an American army

The reason why the famous
r Wonain

POPULAR MECHANICS
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thanked the waitress for everything she
brought him. He spoke perfect German,
but, he was too polite, She had him ar-
rested, A firing squad ended his politeness,

While it lasted,

Hari, was
ras that she
t disguise
CT ApPEear-

too dis-

spy, Ma
caught,
could n
hersell,
ance wa
tinctive,

One wduld think
that by ndw the un-
derwaorld would be
on puard lagainst
peddlers and rag-
pickersi—hboth fa-
vorite disghises of
secret apentk, Dut
that old trick\cozt a
famous gangster
his life early this
summer. Hearing

perhaps the clever-
est disguise of pre-
War espionage was
that of the butter-
fiy hunter. An in-
nocent old chap, he
fitted about with
hiz net, his speci-
men case and his
sketching outht;
catching new spe-
cies with naive de-
light, sticking them
upon cards, then
drawing them, with
every marking com-
plete, Sometimes he
flitted near fortifi-

where he was hid-
ing in Albany, tu'l:i
New York detec
tives reconnaitered earefully, for the man
was known as a killer. One got himself
up as a peddler, gomng from house to
house, climbing steps, ringing bells, sizing
up whoever answered,

On the porch of the suspected house,
sat several people, including one who re-
sembled the criminal, The peddler mount-
ed the steps, offering his wares, He looked
closely, signaled imperceptibly., A passing
house painter, in overalls, carrving pot and
brushes, turned in at the walk, The gang-
ster sprung to his feet and reached back.
Flame spurted from his pistol, He leaped
from the porch. One detective fell, wound-
ed, but as he fell, from hia painter’s over-
alls he drew his pistal, and hred onee kill-
ing the Fangster,

Baden-Powell, founder of the Boy
Scouts, when spying in Germany, red-
dened his face, and carried a bottle of
hrandv, whose contents he sprinkled over
his ragged clothes, when he saw a police-
man approaching. Then he waved the bot-
tle, staggered drunkenly, and offered the
policeman a drink, Great forethought and
presence of mind the apy needs to keep
from betraving himseli by some lintle
thing. For instance, the French spy in
Germany, dispuised as a German, who

-
= i

Diawing of Fort Made by a Spy Disguleed sz a But-
terfly Hunter

cations, gun posi-
tiong, camps—of
which every detail
was recorded, according 1o a secret code,
in the scalloped, dotted markings of the
butterflies he sketched., Baden-Powell was
one of many who wused that trick.

Having found some identity that will
not arouse suspicion, the spy's next prob-
lem is to change his appearance to prevent
what he alwave dreads—recognition, He
must disguise himself, but not as the actor
disguiscs himself, Most of Lon Chanev's
tricks would be useless to a spy. The spy's
make-up must pass for nature in glaring
daylight, must not melt or rub off, must
even stick through violent exercise—and
last for days, even for weeks, Little chance
for wigs and false whiskers, none for the
high lights and shadows in grease paint
on which actors rely.

One of the most characteristic human
features 15, of cotirce, the mouth, It can
be changed by vsing a set of falzse teeth
such as any dentist can make, to it over
the real teeth alio by putting pads inside
cheeks or lips. The spy can change the
shape of his nose, too, though not by the
nose publy or injected wax of the stage.
Nose putty shows and wax melts, The spy
must stuff up his nostrils wads of cotton,
in such manner that he can still hreathe,
He can also stain his face, neck and hands,
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and an American agent, covering former
President Calles of Mexico, is said to have
used iodine and dirt. Hands are impor-
tant, and a spy about to impersonate a la-
borer or peasant, has been known to do
weeks of hard labor to acquire callonses
and dirty, broken finger nails,

An artist at digpuise was Inspector
Calchas of the Paris Surete, Intentionally
he stuffed himseli, became fat and puffv.
He cultivated a dull, stupid look. “No one
fears a fat man,” he wond sav, laughing.
Assigned to a case, he would dizappear in-
to the underworld of Paris, leaving no
trace. A month or two later, he would re-
appear, with his man. Somehow, he had
wormed himself into the criminal’s confi-
dence, posing as a crook among srooks.
He used to scrape acguaintance with
crooks on trains, get them into card
games, win their money, then offer to take
their loot instead. One of his favorite
ruses was to run a lictle shop as receiver
of stolen goods.

Probably the most striking use of dis-
guise in the history of detective work in
New York, was in the 5t. Patrick’s Cathe-
dral bomhb plot. Anarchists, [. W, W.'s and
German spics were causing almost a reign
of terror with explozions in public build-
ings, factories and ships. At twilight,
March 2, 1915, people passed in and out of
the great place of worship. Sightseers

POPULAR MECHANICS

drifted along the aisles, worshippers knelt
reverently,

Of a sudden, they were thrown into con-
fusion by a swift movment of figures in
the hali light, a scuffle, blows. They saw
a serubwoman fing herself onto two dark
men, and seize a packape one was about
to set down. A tall bearded man in a
frockeoat forsook his devotions to aid the
scrubwoman, From all sides came run-
ning men in varied garb, They surround-
ed the two dark men and hurried them
through the frightened crowd to the street.

The tall man had been Detective Ser-
geant George Barnitz, wearing false beard
and frockcoat. The scrubwoman had been
Detective Walsh., They, and the rest vere
members of the bomb squad, headed by
Inspector Thomas J. Tunney. They had
nipped in the bud a plot of anarchists to
explode a bomb in the cathedral—then the
largest religious edifice in the States,

One of the squad, Detective Polignani,
had disguized himself as an Italian immi-
grant of radical leanings, and ingratiated
himself with the anarchists. He had ac-
companied them to the cathedral, where
the others waited, disguized, so as not to
arcuse suspicion until they were ready to
pounce, And that was not until the exact
moment when the anarzchists had ignited
the bomb—just before it exploded. That
“serubwoman”™ leaped just in time,

PICTURES RISE UP FROM PAGES

o kur ;4 OF CHILDREN'S BOOK

‘?

I

[ Thaade

,ﬁif?’i:;ij .4;;.

n

l"L |.|.'lll.1j L This |:|I.||.|r|.l-:-| Hook Rigg or Fold Autc

It Is Opehed r me T==and 111:nmwmt

IMustrations that rise out of the pages
are contained in one children’s hook, the
pictures coming automatically in position,
VWwhen the book is opened to a certain
pare, the illustration moves to an erect
position to  provide height, width and
depth, thus piving the child a better per-
spective, This movement is accomplished
biv the elever uge of folded pictures, such
as have been used in folding valentines
with their p.?tr figures.
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ING OF FORESTS GROWS
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*try now total 1900000 acres, and of this

area 155,000 acres were planted last year.
dTIu: forest service reports this i3 an in-
=4 cregse of about 16,000 acres over refores-
_d'__‘__ﬂ:utiun for 1930. Industrial organizations,

Artificially reforested lands in thiz coun-

ratlroad, lumber

nted 21,000 acres,

P

neluding water-power,
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Left, Viewing Highway &i through a Shutter Momentarily Opened to Determine Type with Best Visibilivg:
Right, Bome of the Signs Tested: Mote the Scrambled Letters

In an effort to determine what color,
shape and size of highway signs offer best
visthility, the federal bureau of standards
and the bureau of public roads have fin-
ished a series of tests. In them, an in-
instrument known as a tachistoscope was
tised, the persons tested viewing signs of
various colors and shapes through a shuot-
ter momentarily opened, then describing

J what had been seen. The signs were pre-

sented to view in the noonday sun and in

ol cvening shadows at distance of from ffty

g0 200 fect, and the shutter was opened
&= during intervals of from two-tenths of a
e Sttond to a full second. Signs read m the

* s

shortest intervals by the most people will
be considered the best, but since every
person viewed every sign under varying
conditions, it will be a long time befare all
the results can be tabulated, Tt was found,
however, that many tvpes of signs be-
lieved most readable often fail completely.
Black and white signs, for instance, show
well on dull davs but are useless against
glaring lights. Other signs could not be
read by color-blind persons, thus eliminat-
ing combinations of red and preen. In
generil, tests indicated the best combina-
tion is a diamond or octagonal vellow
backrround with black letters.

FAMOUS BELUE OF OLD EGYFT
I8 REPRODUCED @
b ai

Ancient Egvpt's famous blue no longe
is a secret of the dead, for medern chen
ists have analvzed and reproduced it. An
exhaopstive study ulted in discovery of
its constituenge”and in its artificial pro-
duction, Diker studies of pigments showed
thev werg” almost exclusively of mineral
oririn ghd were laid on a prepared sur-
face frpdm a water suspension containing
some ticky substance, probably glue. In

‘? work{ in old Egypt, chemizts have given
invalpable aid, syrayving frail objects with

a ecelluloid solution to stiffen them for
handling, separating corraded  ohjects,
soaking wooden articles in hot paraffin to
prevent splitting or warping, and doing
other services that have resuolted in the
permanent preservation of many priceless
antiquities. In much of his work, the chem-
ist used simple apparatus and simple meth-
ods to et amazing results, frequently re-
vealing the secrefs of arts onece considered
lost in the tombs of the Egvptians,

€ Our Burean of Information will an-
swer all gquestions regarding articles ap-
pearing in this magazine.



Rlghe, Four-EpEg
Cosker with S.andl:
Glags Timer: the
Handle Is Detach-

ible mnsd Cooker Is
Made of Alumisus !
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Partable Electrie Air Conditlon-
er That YWanhea, Cealzs gnd Huo-
midifies 1,000 Cubic Feer of Air
Every Ten Minuwtes: Righe,
Traosparent Cellaphane Mending
Tiesuie for Papors and Documsnts

Abhave, Pedgssal Gas RKanpe with T‘||'||'.'5

{'-'.-n.'n:-zlhl im E.:.:c. Making It Eaay o

I:.. cann Floor under Stove: Tt Is Finzihed

in a Variety of Colors; Right, Chest of

I:I'nwr:ra af T |.;|_n|‘II||-' ahapa, |:|E';.|"hl T

t Fit in Corpers, Thus Saving Space in
Siall Apdrtent
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OF DOING

Lefi; Elsctric Mixeriy
with Motor Concealed
im Cover: It Whips Y
Contents to Lreamy \
Consistency in_Short
Time: Below, Light
amd Compact Kitchken
rrtdin for Campers; It
Is of Aluminum #fd
Has Bemovable Ham-
bl

Abowve, Handy Desk [or Children That

Contains a Blackbesrd Which Can He

Lited from the Froot and Placed inm a

Rack in the Rear When MNat in Use; |
Simple in Arrangement, It Enables Ju-

venides Alwavs to Have a Hlackbeard

Close st Hamd swith All the Advaniages u

of n Dk |

-

Rubber-Cueshioned Hreeling Pad on
o Wooden Frame Mounted on Eell-
era Which Makes the Task of Scrub-
hirg of Floors Easier

Washable Envelopes for the Prmissva-

| tion of Food in Refrigeratess; They Are

Made of Cellophane and Are Moisture,
Oresss and Dder-Froaf

7T



HUM .« A

HIS casily con-
structed tester,
or oscillograph,

MIZROR WHEEL

.TROUBLES

in either a receiving or transmit-
ting power-supply unit,

The complete agzembly 15 shown
in the photos and diagram, Fig, 1,
The rotating mircor, detailed in
Fig., 2, i5s made from a picce of
standard 134-in. hexagonal brass
rod 114 in, long. Two copper end
pieces hold the mirrors in place.
The mirrors may he cut from a
piece of silvered glags, and a thin
piecce of blotting paper should he
placdd between the mirrore and
the wheel to allow
for expansion. If
; preferred, the 3ix-

sidled wheel may be
madde from polished
stainless steel. By
using a larger lamp,

makes receiver hom,
a.c. noise and pow-
er-pack troubles
visible on a screen
and may be built by
any experimenter or
radic-seryvice man at

SPEAKER
LIHAT

ngmmu_ wp-pnm good results are
FRAME Fig. 3 possible with pol-
_____ h,a-a-'nu"um Pty ishicd stainless steel
“s COLLAE surfaces as mirrors.
_ BEABING If square stock is
BRACKER

casier to obtain it
will serve equally
well for the rotating
element if run at
higher speed. The

the low cost of less WIEWIMG SCREEH==

than §10,
The completed

; oy e,
tester consists of an . k]

' ' - ;_ r . e
antomohbile light i b 1l 3
bulb, two standard ot N
lenses, an old mag- .
netic epeaker unit, a
small motor and a £

simply constructed
six-sided mirrar,
The auto lamp is
housed in a metal
box to which a tube is fastened to provide
a mounting for an adjustable lens holder.
This simple assembly, when properly con-
nected, will show the wave form of an al-
ternating current with sufficient accuracy
for most practical purposes. The visible
wave, or oscillogram, will help the radio
experimenter to quickly diagnose trouble
Ta8

F
LAIRRDR J:LAHF ? REQUISED

KD, WATRR DR

WIRROR WHEEL=—= i ._% wRROR
Figs. | ;?E HOTL: WhHEATING [EAM PR

aupporting bracket

and collar for hold-
MUST STRIKE

ARGVT ANIS OF MIFROR WHEEL




By R. E. CRAIG

ing the mirror shaft in position are
detailed in Fig. 3. The collar may
be cut from steel or brass tubing,

The xibrating mirror movement is
shown in Fig, 4. A magnetic speaker
unit, or headphone, together with a
permanent magnet, can be assembled
at low cost. A Baldwin unit was used
in the model ilMustrated. However,
almost any tvpe of unit will answer. The
forked iron, or steel wire, assembly which
rests on the vibrating mirror axle and
transmits vibrations from the speaker
unit to the round vibrating shaft, is fas-
tened to the speaker diaphragm with a
drop of solder. Solder was :11_511- nsed to
hold the vibrating mirror frame to ils
axle shaft. The l-in. piece of iron wire
which is shown riveted at one end to the
mirror reller forms a counterbalance, It
may be soldered instead of riveted if pre-
ferred and the length should be adjusted
to balance the unit. The entire surface
of the mirror except for a tiny center
spot, not over Y in in diameter, is lac-
quered dead black. Another method that
may be more convenient, would he 1o
solder a small silver rivet to the mirror
roller. The face of the silver rivet would
be polished 2o as to reflect the light to
the rotating mirrors, or it may he made
coftcave to act as a focusing mirror, thus
mncreasing the light intensity on the ro-
tating mirrors,

The sheet-metal housing for the light
hulb is detailed in Fig. 5; by loosening
screw lock A the bulb may he freely
moved up and down until the hest posi-
tion is found. The nut B secures the en-
tire light-supporting member rigidly in
the housing. By loosening it, the position
of the lamp may be chanped as required,
The movable supporting screw which
carries locknut B was made from a picce
of i-in. outside diameter brass tuhing
with 1g-in. wall, The lamp-supporting
rod C is 24 in. in diameter. All other parts
of the assembly, including the spring con-

{Continusd 10 page 128A)
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Electrolytic B-Eliminator Is Easy to Build

trolvtic condensgers. These condensers are
of the dry electrolvtic type; the holes in
the metal strip are made just large enough
to pass the mounting screw and a large
nut on the under side holds the condenser
in position. The metal containers form
the negative side and are in direct con-
tact with the metal strip. The insulated
terminals of the condensers extend below
the strip.

The binding posts and resistor units,
that make up the voltage divider, are
mounted on a strip of bakelite.

Four of mother’s one-quart fruit jars
are required for the electrolytic rectifier.
Aluminum and lead sheet for the elecs
trodes may he obtained from any hardware
store. The aluminum should be the purest
obtainable and at least 34 in. thick. Lead
sheet of the same thickness is used, and
four strips of each metal, 114 in. wide and
f in. long, are required, A l-in. right-angle
bend is made at the end of each strip and
terminal mounting holes drlled. Four
bakelite mounting strips, 34 by 1% by 235
in,, are now cut and drilled to zpace the
electrodes about L2 in, apart. DBrass ma-
chine screws may be used for the terminals,
The terminal mounting strips are narrow
enough to provide plenty of vent space at
the top of each jar, which is very necessary.
The electrolyte

L s —= B PICRT, i 1) nEKELITTE
i ey H# TERRMIFAL
1 [ . .'-:I-E:;'_I E
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This inexpensive
Beeliminator re-
quires no high-volt-
age transformer or
rectifier tube and

F =dnl 0 HETAL 5TRIP

solution i3 made by
dissolving 1 1b. of

(Continued to page 134A)

has sufficient oiit-

put to operate a
three or four-tube receiver. The total cost
15 less than 25 and most any experimenter
will have practically all of the materials
on hand. The beginner will find this hook-
up interesting and instructive as it in-
volves the principles of an clectrolyvtic rec-
tifier, a filter and a voltage divider.

The wood base, Fig, 1, may be made of
ordinary box wood, which can be given a
mahogany or walnut stain if desired. The
metal strip which forms the grounded, or
negative, side of the filter unit is drilled
to mount the two inverted 10-mid. elec-

-

-



Bell Transformer for
Filament Supply

Those who have tried
to use a bell-ringing
transformer for heating
the filaments of tyvpe-227
tubes, for small one or
two-tube a.c. receivers,
have usually given up the
idea because of the trans-
former Ht&ting, This may
be overcome by placing
the transformer in thin
motor oil—Darrell Ward,
Montgomery, Ala.

Operating A.C. Midget
in Automobile

The small unit mount-
ed under the cowl of the
Dauto enables the owner ) . ;
to operate ]1_5_:1 hnn?: mid-  Al-Elctric Beceiver for Farm |E:i:;'m?t?l:;wmg Front and Rear Views of
el a.c. receiver in the
§ car. No B-batteries or ignition-system An All-Electric Set for Farm Plants
qﬁupprﬂssms are required. The same idea
may be apphed to boats or airplanes, as
M this power converter supplies 110-volt 60-
sg=Cycle ae. from any 6-volt storage battery.
=~ It is said to furnish sufficient current to
operate a.c. mideet sets emploving up -2
igrht tuhes. It will alsa operate any '11;\:"
= electrical appliance rated from 40 to
‘watts. A portable public-address systen
may be plugged in at the car battery fo
Y advertising purposes, pignics, etc, By

i ¢

It is no longer necessary to make trips
to town and miss favorite programs, ow-
ing to battery trowbles, if a 32-volt farm-
plant supply is available, This 32-velt all-
electric receiver is especially designed for
use with such plants, It is connected to
ahe usual antenna and ground and plugged

any 32-valt d.c. light or power socket.
Of advanced design, it employs two pen-
tode and four screen-grid tubes. A large
dvnamic speaker provides good tone and
plenty of volume. The various parts indi-
cated in the rear-view photo are as fol-
ylows: 1, local and distance switch; 2,9, 10

111 ' 2 %
and 11 are tube, coil and condenser shields
3, -|lr<l.|-..l'.t' 4, Sup;ﬂv lead; 5 and 6, anten-
na and ground: 7, pcntm‘le output tubes;
7, andio coupling coil; 12, condenser bank
and 13 15 the B-battery eliminator,

o

Saving Odd Lengths of Wire

. Odd lengths of wire of all sorts should
be coiled neatly and placed in a box.
serews, nuts and washers should also be
sorted and kept in labeled jars,

M Y e Vi me ek A

[ For further information on any radio
construction article write to the radio de--

partment; this service is free. J
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Five-Tube All- Wave Receiver at Low Cost

LAMPCORD
fF"'";T'm .-JII WIRE

WIRES SOLDERED

Fie.5 |

@@@@@DD&EIHMMME

£3% 00V GNOL 0% Lf.:’ CABLE DETAILS

be found uwseful in some cases for elimi-
nating r.f, noises from the line. Tt consists
of 300 turns of No, 30 d.c.c. wire wound
ot a Y-in, spool. The electralytic con-
denser may be a 3-section 24-mfd. unit
or three separate 8-mid. units. The two
J0-henry chokes are inexpensive 73-mil,
types connected in series, The voltage di-
vider can be a standard 20,000-o0hm wire-
wound unit with a varizble tap for the 180
volts; this is by-passed with a 1-mfd. con-
denser. The 180-volt tap should he ad-
justed afrer the set is in operation,

The power unit is assembled on a wood-
en base and the back and front panels are
also made of wood as shown in Fig, 5. The
metal cover may be made of sheet metal
and should have a number of ventilating
holes drilled in each side. Binding posts
are brought out at front for the home-
made cable connector detailed ahove,

The writer has obtained highly satisfac-

tory results with

u-urn ulul'b, alvll-'-n-,
'| |'

this all-wave receiv-
Er: maximum re-
sults, however, de-
pend on location,
the skill of the op-
erator and close at-

CABLE 3 7
TEEMIHA_E» lgman EMDS

tention to details,
A complete materi-
al list and enlarged

diagrams are avail-

AND BASE
CHALSSES FOR POWER PeCK

——

able for those who

PART II

The power pack for the receiver de-
seribed in the October issue is quite sim-
ple and most of the parts will be found in
the average radio experimenter’s junk box.
It the builder has a good B-eliminator on
hand it may be possible to alter it slightly
s0 as to conform to the specifications given
in Figs. 6 and 7. The power transformer
used should have about 3530 volts each side
of the high-voltage center tap, a F-volt
winding for the filament of the 280 rectifier
tube and two 2%-volt windings to supply
the tube flaments in the recciver as indi-

‘cated at Y and X.
The No. 3 r.i. choke is optional but will

3 =

-
-
=
=]
LINE FILTER 1-SECTION L Fis.000
DFTUIMAL ELEETROLYTIE] . T F oS,
COmMpEHSER | 1MFD
Fla, 4
i OF 3 SIHGLE %
UHITS G
Fia 7 {1

wish them. The line filter shown in Fig. 7
is not ahsolutely necessary but is advised
where line interference is encountered.
The r.f, chokez No. 4 consist of 100 turns
of No. 24 duc.e. wire wound on 1-in. forms.
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Ahove, Polishing Speaker or BMicrophone
Plug to Prevent Moises Caused by Faulty
Elecerical Contact; This May #Alss Be
Applied to Tube Prongs: Below, Bignal

ighet for Ewperimental Apparatus: &
2a-VWalt Lamp May Be Supplisd from
One of the Tube Filament Transbormers
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Portable Public-Ad-
tress Syavemn  Shaw-
img Control Section
Below amd Lowad-
Spezker Uaig Ahowve

Compact Portable Public-Address System

Although weighing only 29 1h,, and com-
plete in a single case, this portable ampli-
fier will serve from 300 to 1,000 people. It
is also adaptable for'larger crowds with
the addition of auxiliary speakers. The
microphone will pick up either voice or
dance music and a special mput connec-
tion iz provided for plugging in radio or
phonograph. The carrving case is divided
into two equal sections which are connect-
ed with polarized plugs,

Glass Vials for Choke Coils

Small glass vials make excellent forms
for winding r.i, choke coils. The cork or
metal secrew cap may be fastened to the
chassis to serve as a mounting. The end
turns can he held in place with friction
tape or narrow metal bands. Larger coils
may be wound on test tubes.

Making Old Sets Tune Sharper

Oider receivers of the tuned r.f. type
tune hroadly for two main reaszons. First,
they usually have large inductance coils, or
r.[. transflormers, which serve as loops or
wave pick-up in these davs of powerful
broadeast signals, Therefore, the signal
cnergy reaching the receiver circit 15 not
limited to that picked up by the antenna
and ground system. The second reason for
broad tuning lies in the fact that the older
r.f. circuits emploved a potentiometer fo
cantrolling oscillation.  This method
shifting the grid return between the ne

:n:uhhh:! mlhnup-r:!mrge.

T%mIE{?HﬂHIES

tive and positive filament leads not only
broadens tuning but also calls for heavy
plate current. The simplest means for
avoiding the first cause is shielding to re-
duce the inductive pick-up, The receiver
cabinet may be lined with tin foil, shel-
lacked in place and connected by a wire
to ground. Care should be taken that the
foil does not touch the set parts or bare
wiring. Copper or aluminum partitions
between the r.f transformers and tuning
condensers will also help. The second con-
sideration is to eliminate the potentiome-
ter. This is disconnected and the grid re-
turn, that went to the movable contact
arm, is connected to negative Alament in-
stead. By regulating the r.f. plate voltage
it is easy to control oscillation, a 200 to
A00000-ahkm  volume-contral clarosiat in
the r.f, plate supply giving gpood volume
control aside from the advantage gained
by the remaoval of the potentiometer,

Antenna Built in Sun Visor

This combination auto-aerial and sun
visor not only simplifies the car-antenna
groblem but al:o provides a means of pro-
tecting the passengers’ eves from glare.
A ball-and-socket joint enables the op-
erator to adjust the visor to the various
positions shown. Uswvally sold in pairs,
these units may be connected to double

Visor Antenna Protects Eyea frem Sus and Pleks Up
Radio Signals

the antenna pick-up and are zaid to give
ximum efficiency.
P e AR
f[Blueprints covering radio construction
articles im past 1ssues can be ohtaimed for
25 cents each: material lists are always

&
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B ﬂ' B HARDY

LIKE a passenger carrier of the fu-

ture, this little aero-trolley speeds
along the wires at a breath-taking rate,
for it is amply powered, and the graceful
streamlining reduces air resistance to a
T i .

Its construction is comparatively sim=-
ple, the only special erpuipment being a
toy motor of low voltage, a transformer
for use with the howse-lighting corrent,
some sheet brass, copper wire and pul-
leys and couplingz from a standard toy
hilding set. It is suspended from the
trolley to obtain perfect balance, and am-
ple clearance is allowed for the %-in. four-
bladed propeller, between trolley wires and
supporting posts, The top and bottom
pieces of the car are made of white pine,
fastened at the ends to the nose aned tail
blocks, and are carefully streamlined. Sheet
aluminum is used for the sides. Before the

plates are installed, however, eut awav a
section from the bottom, as indicated, for
inspection of motor,

Before cutting the sides, make paper
patterns to get a neat fit. The portholes
are made with an improvised punch. The
motor hangs from the ceiling. A slot iz
cut in the rear of the body to receive the

03
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sheet-metal tail. To assure getting this
slot in alinement, cut it before the wood 15
streamlined, Likewise, the pilot hole for
the propeller-shaft bearing should be lo-
cated and drilled in the nose block before
it i5 streamlined. A simple universal joint
between the shaft and motor can be made
from & picce of rubber tubing, slipped over
two eollars, cemented with ambroid or
model-airplane cement and bound with
wire, Before doing this, file a few grooves
lengthwise on the collars. Two short or
one long bearing of brass tuhing can be
used in the nose block, and a thrust wash-
er, or betier, a model airplane hall-thrust
bearing, should be used where indicated.
The propeller is fastened to the shaft by
tmeans of a set collar with two small holes
drilled for wire brads to be thrust into the
wood hub, the whaole assembly being well
cemernted, It is important to have the pro-
peller shait alined as carefully as possible
with the armature shaft, even though a
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pood aniversal joint 15 provided. The trol-
ley assemhbly is next, Parallel copper wires
Aars Lqd 1-‘||'I'-\.'|: tin III\.'! vy

& .
sheet-hrass hangers

suspended from crossarms along a fence
or on post: set -up For the purpose, and
even curves are easily made 1f o 4-ft. or
5_;7!.'.':_I:| el i s i- '.|-|'l'|. the |I:|:|',:':'.'- -Ill'i!Z'.-_'
spaced about 18 in. apart, and lengths of
brass or galvanized sheet iron wsed -
stead of wire to hold the curve, On the
straight lengths, the trolley wires should
be supported about every 24 or 3 in. and
fairly heavy copper wire used, The wheels
are located to have a 2-in. wheelhase on 2
wooden Mock, Ordinary grooved pullevs
irom a toy construction set will serve the
purpose. The couplings and propeller
shaft, as well as collars and bearings, can
also be found in a construction zet. Be
sure that the ends of the round-head
serews nzed for trollevewheel axles do not
touch in the wood chassis, causing a short
circuit., The brass brackets supporting the
car will have to be cut with a chisel or a
hackeaw, for a mich heavier stock should
he wsed than can be cut with a pair of
shears.

For a finish, leave the aluminum side
platez untouched except for polishing, but
the wood portions of the car should be
painted a French gray: the propeller is
finished in mahogany stain, and given two
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coats of shellac. Do not use any motor of
the same voltage as the city light current,
because the uninsulated trolley wires are
easily shorted throogh carelesspness and
would likely blow out fuses in the house
or garage, not to mention the danger of a
severe shock., By using a transformer, the
power circuit will be perfectly safe at small
voltares,

Hose on OQil-Drum Faucet Aids
in Filling Auto Tank

Automobile owners, who keep their Fas-
oline in large cans from which the fluid is
drained into another and then is poured
into the car tank, will find it more con-
venient to attach an old water hose of the
rirht lenigth to reach the car, on the faucet
of the storage tank. This makes it easy to
fll the car tank without spilling the paso-
line. The storage tank, of course, should
be elevated above the level of the car—
Claude E. Johnson, Romance, Arlk,

Screen on Stovepipe Damper Keeps
Sparks from Flying

Attached to
an ordinary
stovepipe
damper as il-

DAMPER -

SLREEM — lustrated, a
FPE'TE.PF.II- ? F.EI'\'."I.'!I'.I-H':-'iI.'E
A a = "
¥ disk will keep
RIVETS 'I" 1

sparks from
pasaing up the
chimney. The
wire is riveted
toa strap-iron
hoop and then fastened to the shaft at
right angles to the damper so that, when
the latter is opened, the screen cloges the
pipe. The screen will not interfere with
the draft if kept free of soot,

Wetting Coal in the Cellar

A depression, 3 in, deep and 3 ft. square,
in the floor of vour coal bin, provides a
good place for wetting coal without hav-
ing the water run overthe floor. The sides
and bottom of the depreszsion are made
water-tight with concrete. Water is saved
in this way by using it until it has all been
absorbed by the coal
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Roller Bkating with a Bicycle Mator

Turisity H.l.]b: an Hour Attained on Roller Skated b
Using Froni-Whee| of Motcr Bike

Here's a new sport in roller skating with
a motorized bicyele wheel, The outfit con-
sists of the front wheel, fork and handle-
bars of a bicycle, with a motor attached
as shown., A speed of 20 miles an hoor
certainly is thrilling on roller skates —E.
Paul du Pont, Monchanin, Del.

Barrel-Hoop Signal for Fishing
through Ice

Tied to the end of your line, a light bar-
rel hoop will serve as an emergency sig-
nal when fshing through the ice. The
hoop is placed across the center of the
hole and will gize as indicated by the dot-
tedd limes when a hsh pulls on the line,

i WCE =

dignal BMade from  Barrel H-ﬂl:qE Gives Warning of

Catchh When Fishing through Ice
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w Hh Chemical Experiments

RON, zine, aluminum, charcoal, as well as many
other substances, will burn as vigorously in
oxyvzen as will a piece of paper in ordinary air,
To perform these and many other fascinating
experiments, oxyvgen may be made by allowing
water to drip into sodium peroxide contained in
a flask as shown below. Cover the worktable
with a sheet of asbestos paper to keep sparks
from spoiling the Anizsh, and vou are ready to set
up the simple oxygen gencrator. Poor 3 or 4 ta-

BON FROM AUTO MOTORS | blespoonfuls of sodium peroxide in the dry flazk.
e it Y g - Do not allow water to get into the can of sodiom
e ; peroxide. Whenever this chemical comes in con-
tact with moisture it liberates oxvegen and be-
comes unfit for further experiments. According-
lv, the container in which it is stored should he
kept sealed and away from moisture. The flask
will get warm from the chemical action and
should therefore be immersed in a pan of water,
This will prevent the lye solution which will be
formed in the flask from getting on the table or
clothes if the glass should he aceidentally broken.
If a two-hole rubber stapper is handy, it should

E-'I"r'l.'.'FM SETS I‘II?E Tl-’
HEATED WO CHAR-
COAL E 15 SIMILARLY :
USED T REMOVE CAR- I 1

7

Water iin Funnel A& Drops oo Sodium Pers
AR E:l]l-d.t mHFluﬂt C: lhlrhﬁall j; I’.‘-nr.:ldl:u-]#d h{
MEATED STEEL RETIEH EYEENL ndiscked thioug

WOOL BUBKS Tube D to Inverted Bottle E

SULPHUR-DIOKIDE

s 15 REED 1N
Al SORAE MECHANICAL
| REFRRGERATORS

[BURING SULPRUR PRODUCES]
SULPHUR-TNORIDE GAS |

= SULPHLUR-DIOXIOE
" | GAS I WATER,

TURRME BLUE LI M| 27
i

[ PN OF WATER]
!IZDL: LS FLASE

g0a
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wDazzlingllBights

BURMING MAGNESILM |
RIBBOM GIVES BRILL-|]

IANT WHITE LIGHT
DX YGEM

be uzed to hold the glass tubes in the flask. An
ordinary cork may be used if it is bored with two
holes. A piece of brass tube filed sharp on one
end makes a first-class cork drill, A funnel is
connected to a short length of glass tubing in-
serted into the stopper with a piece of soft-rulber
tubing. A hose clamp controls the flow of water
from the funnel into the flask, Two short pieces
of glass tubing should be bent to an L-shape for
these experiments. The bending of glass is easy
if care is taken to heat the entire length of the
portion to be bent. This may be done by attach-
ing a “fishtail” to an ordinary Bunsen burner. If
an alcohol burner is used, the glass must be
moved back and forth in the flame to heat about
3 in, of the tubing. While the glass is being heat-
ed preparatory to bending, it should he rotated
s0 that it is heated evenly all around. If this is
not done, the glags may collapse when
it is bent, The ends of all glass tubing
should be heated in a flame until they
start to melt and the sharp cdges be-
come rounded. Unless this is done,
tubing and stoppers will be cut when
the tubes are insert-

ed, Moisten the glass :-?E 1__:,'-._, E:

BLRSTS IHTO FLAME

[GLOWING SPLIN TEE—I [

and the stopper with
water and insert the

tubing with a rotat- _'h:-.....': -g‘
ing motion. -

Wide-mouthed bat- AL o AN

tles or milk boteles
may be used to col-

SHARE BRASS TUSBE

USED TO DiiLL

HOLES THROUGH
CORK

HESTEMG SLLURINLIM
POWDER |

a9
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lect the oxygen. Fill the hottles with wa-
ter and cover each with a piece of glass,
then quickly invert and plunge the cov-
ered mouth of the bottle under the sur-
face of the water. The cover glass may
then be removed, Open the hose clamp
and allow a few drops of water to pass in-
to the flask. Only a very small amount of
water should be allowed to enter at one
time, Insert the delivery tube into one of
the mverted hottles and al-
low the gas to bubble in,
thus replacing the water, As
soon a3 the bottle s full,
cover it with a piece of glass |
and put another bottle over

the gas-delivery tube. Re- |

WOALE £ LT
¢ T ADMIT TURES

peat this until
five or six bot-
tles of oxvgen
have been col-
lected, As long
as the mouth of
the bottle and the cover glass are wet, the
gas will not escape,

The simplest test for oxvgen is to ignite
a splinter over a burner, and after it has
taken fire, blow out the flame and quickly
insert the glowing splinter into a bottle of
oxvgen. The splinter will be relit and will
burn vigorously. A piece of steel wool
held with a pair of plicrs and heated in a
burner until it glows will burn with daz-
zling brilliance when inserted into the
oxygen. A small piece of sulphur, held in
a long-handled spoon whose howl has been
Bent at right angles to the handle, may be

MECHANICS

safely set on fire with a burner and then
inserted in a bottle of oxygen. The sul-
phur will burn with great intensity and a
beauntiful colored Aame. Do this part of
the experiment at a window so that the
dizagreeable and irri-
tating gases will he
carried away. The
odors which come off
are sulphur dioxide,

LSED T IMMERSE CHEM- et -
ICALS INTO BOFTLE OF g
O Y GEN

i

FOR, CHEMBCAL

FLAT:IROH STAKD
EXPERIMENTS

a compound which is formed
by the combination of sul-
phur with oxygen. This gas
is frequently used in me-
chanical refrigerators. The
water contained in the bot-
tom of the oxygen bhottle
will absorb a portion of this
gas, thus forming solphurous acid. To
teat for the acid, dip 2 strip of blue litmus
paper it the water, The acid will turn the
paper red,

A piece of magnesinm ribbon will read-
ilv burm in the air. This soft metal in pow-
dered form 15 used to make photographic
fashlights. If a picee of magnesium rib-
bon is set on fire in the flame of a burner
while held with a pair of long-handled
pliers, it will burst into a dazzling brilliant
white flame when immersed in a bottle of
oxvgen. Do this experiment in a dark
room and note the.intensity of the illumi-
nation, Alumimum powder may be burned
in oxygen with great brilliance if it is first
heatéd im a spoon over a burner until it
hecomes quite hot, Iron powder and fine-
ly divided zine dust will also burn just as
easily and effectively in oxvgen as paper,
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wood and other inflammable subsiances
burn in air.

An intercsting way to show the efficien-
cy of oxygen in causing combustion is to
powder a small amount of wood charcoal,
place it in a metal-can lid and heat it over
a burner until a few of the particles start
to glow red. Turn out the burner and
point the delivery tube from the oxyren
generator at the hot charceal in the pan.
Squeeze the hose clamp and allow some
water to flow onto the zsodium peroxide.
The charcoal will burn viporously with a
great shower of sparks. This is the prin-
ciple used in removing carbon from the
cvlinders of auntomobile motors, a stream
of oxygen from a tank being directed into
the cylinder of the car through the spark-
plug hole and the carbon iz then burned
away m exactly the same manner as it
was in this experiment, The lve solution
left in the oxyvgen generator mayv be bot-
tled and labeled “Poison Sodivm Hydrox-
ide.” It will come in handy for other ex-
periments in chemistry. If a stream of
oxyvgen from the generator is directed into
a tall open-mouthed can which has a Y¥4-in.
laver of finely powdered wood charcoal on
the bottom, the oxygen and carbon will
mix to form a dust-laden gas which is ex-
plosive, If one end of a long-wood splinter
is set on fire and cautiously brought to
‘the mouth of the can, a small explosion
will result, Of course, iIn doing this, keep
your face away from the top of the can,
Many flourmill and other mduastrial-plant
explosions have resulted when a spark
irom a belt or an electrical switch set off
an explosive mixture of Ane dust and air,

i

Hose Improves Bucket Handles

A short section of an old garden hase
slipped over the bail of 2 bucket makes a
comfortable grip that will not cut into the
hands, It al=o prevents the annoying clank,

Several lavers

of friction

tape first are
I wrapped
around the

“handle in or-

der to keep

the hose from
slipping ahout
on the bail
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Utilizing Idle Space of Garage

Counterbalanced Ladder Permita Use of Garage Antic
without Sacrificing Bpace for Staitway

By covering the joists of your garage
with fooring and providing a trapdoor
equipped with a counterbalanced ladder as
shown, considerable storage space can be
obtained. The counterbalance should be
heavy enough to keep the ladder against
the ceiling when not in use,

Magnets Used to Hold Small Tools

Several magnets, taken from an old
model-T Ford magnete and hung on a
wall or the back of a workbench, will be
found useful for holding small tools, Nails
driven underneath and above the top, and
on both sidez of the magnets, will keep
them securely in place~—DMartin G. Win-
terton, Ferndale, Wash.

Making Temporary Tracing Paper

Paper can be made temporarily trans-
parent for tracing purposes by wetting it
with benzine. The tracing is done while
the paper is wet. After the benzine evap-
orates, the paper returns to its original
EPEI.I'.I'L'I.E'H‘EE-E, '




B1Z POPULAR

Device for Replacing Lamps in Sign

RUBBER E-I:IEEEI}
WIRE CLIP

Improvised from am Iron Fod, F‘ife and Fittings, This
Device Helps Heplace Lamps in Electric Signs

Here is a device that will be found handy
for replacing lamps in an electric sign. It
consists of a length of -in. pipe, with
hardwood plugs driven inte each end and
drilled to take bearing: for a U-in. iron
rod. The lower end of the pipe is fitted
with a cap, also drilled for the rod, while
the upper end is Atted with an elbow. Two
bevel gears, taken from an old speedom-
eter shaft, are contamed nside of the el-
bow, one end of which 15 plugged and
fitted with a bearing for a short rod, which
holds a spring-wire clip, bent and covered
with rubber tubing to grip the lamps. A
crank formed an the lower end of the rod
completes the job,

Old-Iron Finish on Wood

An imitation old-iron finish can easily
be applied to small chests and picture
frames by stippling on a paste made of 1
part flake graphite and 4 parts orange
gshellac. Put the graphite into a small jar
and slowly stir in the shellac until a thick
paste is formed. This will stay moist for
several weeks if tightly covered to exclude
the air. It iz better to construct the arti-
cle from rough lumber, payving no atten-
tion to =sanding, as the roughness of the
material makes a suitable key for the paste,
If wallhoard i3 used, do not prepare the
surface, but apply the paste as you would

MECHANICS

over wood, Stipple a M-in, coat of paste
on the object with a stiff brush, covering
all joints and cracks. When  this is done
allow the paste to dry for at least three
days and then sand the surface lightly
with medivm sandpaper to remove all the
small, sharp projections. When complet-
ed, polish with a soft cloth or erumpled
newspapers to bring oot the graphite and
give the article a polished metallic finish,
To give the pieces an antique effect, use
a thin mix of rost-colored oil paint, such
a3 Baden brown, being careful to get the
color into all the small indentations, When
this is finished, lightly wipe off the paint
irom the high spots and allow to drv, after
which another polishing with a cloth or
newspaper and a thin coat of white shel-
lac will give the article an appearance that
cannot be distinguished from real rusted
iron that has been roughly polished —W,
M. Anderson, Jr., Oakland, Calif.

Goggle Case Attached to Instrument
Board of Car

Screwed to the instrument board of your
car, a spectacle case provides a safe place
for carrying goggles and assures them he-
ing at hand when needed, The casze can be
attached by means of one of the scrows
that hold the board in place, or, if this is
not possible, it is a simple matter to drill
a hole and fasten the case with a small
stovebolt,—Frank W, Harman, Los An-
geles, Calif.

Driving Goggles May Be Kept fn a Cxte Screwed 1o
. tﬁ In:.tru;mt E-:Ilrd af the Car



CTUAL demonstrations have
shown that a 33 per cent saving
can be made on fuel bills through
proper insulation and protection.
One of the biggest items in win-
ter protection is the use of storm
sash. The dead-air space thus ere-
ated is a perfect non-conductor of
heat or cold. The construction of
the sash itself is a fairly simple

matter, the frames being made

from straight lengths of 1%-in.
stock joined with
suitable mortize-
and-tenon joints,
and rabbeted all
around for single
or double-strength
glass. Care must be
taken to get a per-
fectly fitting sash,

The bevel on the
lower crosspiece
can be made after
the whole frame is
azsembled, as shown
in Fig, 3. The usual
manner of installa-
tion is shown in the
photographs, the regulation sash hinge be-
.Lll ing fitted at the top, with hooks and eyes
/ at the bottom. Small metal ventilators can
be easily fitted from galvanized stock, as
shown in Fig. 2, or the sash can be worked
with casement rods, as in Fig, 4

Figs. 5 and 6 show an effective method
of weather-stripping doors. Brass or gal-
vanized stock, 14 by 144 in, in size, is used

Bl
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for the =ill strip. A length of
copper or palvanized stock 13
bent to the proper U-shape for
the door hook, htting into the
rabbet, which should be cut in
neatly to the exact
depth required.

If your basement
is cold and damp, it
is advisable to com-
pletely cover the
furnace and hot-air
pipes with corrmgat-
el ashestos paper,
as shown in Fig. 7.

HEW COLLAR-
ai‘ oA,
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as shown in Fig. 9. Forced air cir-

WIORL HE 1250 RREM.
|- .'-.

P culation in warm-air furnaces is
by no means a new idea, but is
worthy of consideration again be-
cause of its effectiveness, A good
example of a tvpical installation i3
shown in Fig, 10, This utilizes a
truck-fan hub, the hub proper be-
ing uzed above the furnace while
the fan brackets take specially
made blades, as shown.
These blades, four in
number, are mounted at
thesame angleas the orig-
inal fan blades, and have
a slightly convex surface
amounting to about % i,
in the 4-in, width, The
automobile disk wheel
serves as a bearing hang-
er for the whole unit
and iz held in place
with metal straps,
as shown in Fig. 11,
Fig. 12 gives a de-
tailed view of the
fan hub and shows
a new collar which
must be made and
drilled to fit the

A three-layer cover-
ing of this material
should be applied
for best results,
stagpering the joints. The paper
may be pasted on with asbestos
cement of simply held in place
with wire loops. Bends in the
piping can be accurately fitted by
taking the dimensions as shown
in Fig. B and cutting the paper ac-
cordingly., The 134 in. of extra
stock will just allow the paper to
make a neat butt joint,

Storm sash and weather strip-
ping are often ineffective for their
purpase when the window frames have
bheen poorly constructed,. Where the out-
gide casing is nailed directly over the sid-
ing instexd of to the blind casing, the tri-
angular openings made by the back of the
casing and the sidewall often furnish & di-
rect air passage to the inside of the house,
Such air passages should be plugged with
oakum, topping off with a fnal laver of
putty colored to match the painted trim,

original fan bracket, The driving wheel
atop the furnace can be almost anything
go long as it approximates a 1 to B ratio
with the motor. In case von find that a
flat helt elips off this wheel, get a wheel to
accommodate a V-belt. Notice how a
spring tensioner has been used to take up
the belt slack and eliminate vibration. One
or more fan blades should be filed down
to prevent undue strain on the shaft,
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Decorating Your Glassware with Sheet Lead

Glass beverage sets can be made highly
attractive by means of zheet-lead orpa-

ments glued on with iron cement. The
lead wsed should be g in, thick and aiter
it is cut out, both sides are polished with
a small brass-wire brush, When the fipures
have been cemented in place, shading lines
can readily be scribed in with a sharp toaol,
made from a phonograph needle securely
inserted in a wooden handle, If the con-
tainer is a bottle, cut off a cork to Ot and
screw it to a wood block rounded off and
covered with lead, as shown in the lower
part of the drawing, When pressed around
the wood, the resulting seams in the lead
may be flled with solder and smoothed.

Fountain Brush for Coloring Photos

The following method will be found
useful for water-coloring photos: Place a
short piece of a cigaret-lighter wick in
the small opening at the end of an ordi-
nary eve dropper. Fill it with the color

You Can Enhance Ordinary
Tumblors, Pitchers and Batiles
with Sheet-Lead Oroaments,
Which Are Cemented On with
Iram Cement Obtalnoble at Any
Five-and-Ten-Lent Store

and wse it as a fountain brush. The fre-
gquent dipping of a brush is thus eliminat-
ed and the work 1= done more guickly.

License Plate Causes Overheating

The front license plate on most cars is
halted to the tie-rod between the fenders,
and stops
some of the
air circulation
through the
radiator. By
hending the
plate out
about 3 in, as
shown, air for
cooling the
engine will
have freer access, yvet the plate will be
plainly visible,

WhRNAN YL
e

A rubber hath sponge is effective for
removing dust and lint from a felt hat.
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Cirealation of Air in Clothes Elnmc.ﬂ.uurm by In-

stalling a Register in the Ceiling

Register in Closet Ceiling Assures
Air Circulation

Installed in the ceiling of a closet, an
old heat register permits a circulation of
fresh air from the attic into the closet, and
prevents it from becoming musty, A reg-
ister fitted with shutters iz best for this
purpose as the air can then be controlled
by opening or closing them.—Bert Schu-
mann, Denver, Colo.

Fipe Lever on Hammer Head
Saves the Handle

Toavoid
hreaking or
splitting a
hammer han-
dle, when pull-
ing nailg, slip
a length of
pipe over the
head, so it can
be used as a
lever, After o

I"‘h By
& S - L ]

S
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wedge is placed under the lever, both
hands are used, one on the lever and the
other on the handle, to pull the nail. This
method is especially useful in the case of
tusty spikes which require considerable
force to remove them.

Electric Lamp Filled with Chemical
Makes Fire Extinguisher

Fire extinguishers can he made hy fill-
ing burned-out electric lamps with carbon
tetrachloride. To do this, immerse the
lamp in Hot water to soften the wax that
holds the metal cap in place, and remove
it to expose the tip of the lamp. After the
cap has been removed, submerge the tip
in the carbon tetrachloride and break it
off with a pair of phers. The vacuum in
the lamp will partly All it with the chem-
ical, after which a drop of hot gealing wax
will close the tip, The lamp should be
wrapped in a cloth to prevent possible
breakage of glass from injuring the hands,
Several lamps treated in this way and kept
in conveniently located racks, can be
thrown into a fire, and when broken, the
carbon tetrachloride fumes will smother
it. Another method is to mix sodigm car-
bonate, 5 1b., with fine sand or dry earth,
L4 bu, and keep it handy for OGre emers
gencies. When thrown on a fire this mix-
ture will smother flames quicker than
sand alone,

Breaking In New Shoes with Aid
of Golf Ball

When the
top of o new
shoe presscs
on the foot, it
can be easily
gstretched by
foreing a golf
ball, or any
gimilar ball,
down into the shoe. If this 15 done at
night, the shoe will usually be found to
fit more comfortably the next morning—

G. C. Douglas, Charlotte, N, C.

Q[Clogged fuel lines on cars can be
cleaned by holding the nozzle of a tire
pump against the open end of the pipe and
puimping vigorously,
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Correct Method of Sk
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inning Small Game
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CALED PELT
On STRETCHER

o8

With this tool, made from an umbrella
rib as in Fig. 1, an amateur can remove
pelts as expertly as the "old timer.” A cut
is made just below the paws on the hind
legs as in Fig. 2. Loosen the skin slightly,
insert the tool where the ecut is to be
made, as shown by the dotted line, Inzegt
the knife point in the slot, and cut. Then
work the hide loose from the flesh, around
the tail bone, and remove the latter. This
is essential for mink, raccoon, skunk, wea-
ael, fox, wolf, ete., but not for muskrat or
opossim, Then insert the tool at the root
of the tail and cut as m Fig. 3. Work
around the bone and put a small round
stick between the bone and the skin, By
puszhing the stick, the hide can be pulled
loose. Next pull the fur down over the
belly to the front legs. Beach wnder the
bones and peel them to the paws and cut
completely around these. Then work the
pelt down to the ears. Use your knife
again and sever both as close to the skull
as possille, Another pull and the skin 1s
to the eyves, Cut the membranes, after
which the fur can be pulled off. When this
has been done it is slipped on a stretcher
as in Fig. 4. With the exception of the
raceoon, fur of small animals should be
removed this way. Bear, beaver and rae-
coofl sking are the only ones that should
be handled open, Put the pelts, flesh side
out, on stretchers, being sure that the
belly is on one side and the back on the
other, and hang in a coal, dry place to
cure. Do not put any tanner, salt, cte., on
the skins for this lessens their value, Sus-
pend each fur with the tail down., The

— F‘g‘ﬂ'é—

— THREE METHODS OF
= == s STHETCHIMNG

PELTS ===

i i
[i | | 1l it
{ ll J _'_| l'_'_ "-.—“'-i;- ?-_-.'.'-'l-"'_l

open method of skinning differs from the
cased method, in that a slit is made down
the belly to the tip of the jaw as in Fig. 5,
The fur is then pecled off and stretched,
flesh side out, upon some smooth, flat sur-
tace as in Fig, 6.—Geo. J. Thiessen, Fre-
mont, Ohio,

[ Before writing on a glossy-finish photo-
graph with ink, sprinkle talcum powder
on the picture and shake it off. The ink
will then adhere and will not have the
tendency to draw up in spots,
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Tongue-and-Grocve Boards Pressed into Place to Maks
Tlght Parch Floor

A Helpful Hint in Applying
Tongue-and-Groove Stock

When foorimg a porch, nail the hrst
board in place, then measure off the width
of five more boards and nail the sixth
board in about 5 in, Then At the boards
together as shown in the drawing and
press them down into place, which assures
a tight floor. Tongue-and-groove ziding
may be put on in the same way—Joseph
Minarovich, Berwyn, I11.

Trimming Borders of Photos

When trimming the borders of photos,
an electric lamp, mounted on the side of a
table under the trimmer, will illuminate
the portion of the paper that projects over
the edge of
the cutter,
making it eas-
ier to get the
edgpes parallel
with those of
the. picture.
An ordinary
porcelain
socket is
acrewed to the
apron of the
table to hold
the lamp—
Leonard
Mitchell, San
Francisco,
California.

MECHANICS

Making Etchings on Celluloid

Here is a simple method of etching on
celluloid, The material is placed in a
wooden frame resembling an ordinary
picture frame, The subject, from which
the etching is to be made, is next put in
the frame and then backed with a wooden
block, which holds the picture tightly in
place, The outline of the picture is
scratched in the celluloid with a sharp
blade or seriber, after which it 15 removed
and fastened to a piece of sheet aluminum
to facilitate handling during the printing
process. Melted soap makes a good ad-
hesive for this purpose. When printing,
cellulaid is inked and wiped clean, leaving
ink only in the etched portions, The pa-
per on which the prints are to be made is
first soaked in water and then laid over
the celluloid. An old hand wringer serves
as a good press for this purpose. Power
presses or wringers should not be uzed,
a5 they feed too rapidly.

Keeping Outdoor Thermometer Free
from Ice and Snow

Outdoor e
thermometers e
that are likelv
to become
covered with
slect and
snow, which
tend to make
them inaccu-
rate, can be
protected with
a celluloid
shield, Rollit
to form a cvl-
inder and tack
it to the wall,
Then suspend
the thermometer inside from a small block
through which a nail has been driven and
hent to form a hoolk,

WODOTES
BLOCK <

i
THERMOHETER 42
r

CELLuILOAY -

CETar et By

I"—

Hot Water Removes Tar from Fenders

Accumulations of tar under anto fend-
ers can easily be removed with hot water.
Pour it slowly on the top of the fender,
and as the heat softens the encrusted ac-
cumulation, it ¢an be scraped off with a
putty knife,
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FIREPLAC

IF vou have to go outside to bring in the

fireplace wood, you will appreciate the
simple log earrier shown in the photo-
graph and in Fig. 1. How it i3 used 15
quite apparent from the sketches, If vou
like to keep a pot of tea or coffee warm
beside the open hearth, the handy trivet
shown in Fig. 2 is made from #%-
in. square brass or iron stock. No-
tice, in Fig. 3, that the major por-
tion of the joints are pinned to-
gether, the ends of the pins heing
riveted flush, although welding is
simpler if you have the facilities.
Quick work can be made of the
one-lap joint by using
four or five blades in the
hacksaw frame instead of
one, The inner scrolls are
from Y4-in. flat stock and
can be fastened by weld-
ing or riveting. Vary the
dimensions as gFiven in
Fig. 5 for the turned-
down points in front, if
vou contemplate using
these to hook the trivet
over the edpe of a fire
basket,

Anattractive holder for
logs is shown in Fig, 7.
In fashioning this, you

5
Er
] |

aixl(i =0

——.—-"'"

will first make the four legs
from 4 by 1l-in. flat iron,
enlarging the pattern shown
in Iig. 6 to get the proper shape.
Use a ¥z-in. drill where indicated
to accommodate M-in. rivels or
machine screws, I'n the assembly,
a strip of angle ivron is fitted at
cach end, as shown in Trig. B, with
one edge turned over at right an-
gles to take the machine screw or
rivet fastening. The side sirips
are of 33 by Fw-in. stock, aboit
18 in. long; the center support is
of the same stock as the legs. Fit
a bottom of sheet metal or light
wooid to complete the assembly.
Plain round-head rivets are the
easiest to At on this job, but if
vou like the more attractive pyra-

R ——

1w
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You can easily make your own container,
Fige, 12 and 13, buy the matches in bulk, and
be far ahead, both as regards the attractive-
ness of the match box and the cost of vour
fire sticks. The box itseli is readily made
from composition board, holding the sections
together with cloth tape and covering with
colorful wallpaper, eloth or paint, Silhouettes
and cut-out pictures lend additional snap.
The legs may be simply round wooden pegs,
brightly lacquered, or the more ornate metal
scralls held in place with

Z SOUARE
STOLK

Fe=WELD

mid type, you can make
them up from a bar of Y-
in. square stock, The stock
should first be tapped for the Lg-in.
machine screws; then the pyramid
can he formed and the required sec-
tion of metal cut off. In fitting, the
screw is drawn up tightly, cut off
flush with the pyramid head and then
tapped lightly with a hammer to bring
it to a neat pealk,

The making of andirons, Figs. 9, 10
and 11, demands somewhat heavier
equipment since these are invariably
true forging jobs from heavy stock.
The simple pattern shown can be eas-
ily made up if vou have the proper
facilities; otherwise it is hest left
alone. For the U-legs and the log ex-
tension, Tg-in. square stock i used,
the free end of the last-named piece
being welded to the front upright, as
shown i Fig. % This zet looks ezpe-
cially attractive if done in Swedish
iron, hammered, buarned and then
briskly polished with steel wool to a
high luster. The pyramid head at the

small serews, as shown in
Fig. 12. Naturally, the
same general congtrue-
tion can be applied to
square or rectangular
boxes and in smaller sizes
to accommodate the av-
erage match-stick length.

How to Locate Leak
in Hidden Pipe

Here is a pood methad
for locating leaks in air,
steam or water pipes that
are concealed, Fill the
pipe with water until it
overflows, Then close all
of the valves and allow
it to stand long enough
for the water to leak out
down to the break, after
which the pipe is again
flled with water as rap-
idly as possible. Tt 1z im-
portant that the exact ca-
pacity of the container
psed for this purpose be
known, in order to deter-
mine the number of gal-
loms of water used to All
the pipe flush with the
top. Square the inside
diameter of the pipe in
inches and multiply by
A854, dividing this result
into the number of cubic
inches of water poured
into the pipe, which is
found by multiplving the

base of the upright can be burned into number of gallons by 231, the number of

place quite readily while the iron is hot. cubic inches in a gallon, The gquotient i3
Price, az applied to the colorful giant the distance to the leak in inches.—W, F.
matches, i largely a matter of a fancy box,  Schaphorst, Newark, N. [.
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Attachment Converts Fruit Juicer into Mixer

FULLEY —===

DIL FHILL =

CLIATAR -ROD 5
GRE&CKETS

COLLAR =

BRASE BHATT

Thiz Homemade Attachment for Your Eleceric Froit
Juicer Will Bawve Time When Mixing Beverages of
Beacing Lighkt Batters

If vou have one of the well-known types
of fruit juicers, it is an easy matter to
convert it into a mixer. A clamp made
from cigar-box wood holds the mixer in
place, the center piece being cut to fit in
the slot in the side of the juicer. The sup-
porting arms are two curtain-rod brack-
ets, braced in the center and bolted to the
clamp. Babbitted nuts, soldered to the

ends of the brackets, provide bearings for
the mixer shaft, which may be either brass
rod or tubing. Two pulleys are used, one
on the end of the mixer shaft and the oth-
er slotted to fit over the pin in the end of
the juicer shaft. A small collar, soldered
to the shaft under the lower hearing, takes
care of the end thrust in the mixer, The
pulleys are connected with a round belt.

A Portable Duck Blind

Here is a portable duck blind that can
he towed out and anchored in the center
of a body of water. Tt consists of two 13-
ft. lengths of 2 by 4=in, stock and one end-

B8 This Duck Blind Is Readily Towed
N e and Anchored Where Needed
-'}.,.r T

-

piece long enough to make a frame to
straddle vour boat. The frame iz drilled at
G-in, intervals for the insertion of willow
branches, or weeds and reeds to imitate
the surrounding vegetation, The boat can
be pished out at the open end of the frame
to retrieve the ducks—James DMarek,
Oconto, Wis,

Barrel Hoops Are Useful in Transport
of Christmas Trees

When moving voung fir or spruce trees
for the purpose of wsing them for Christ-
mgs trees, the branches should not be tied
as this often damages them. If harrel
hoops are shipped from the bottom ap over
the branches they will be held firmly and
consequently there will be less danger of
breaking them off—=Joseph Mimarovich,
Berwyn, IlL
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Non-Focusing Movie
Lens for Portraits

Non-focusing type
lenses on movie cameras
may be used for taking
portraits or titling by in-
serting a spacer washer
between the lens and the
camera. A plain washer
should he used on the
type of lens which screws
in, while the type held by
EWO SCrews requires a
washer on each secrew he-
tween the camera and the
lens mounting. The thick-

Aveeactive Buili-Up Bases for Maodal Wark Are Meatly Finished with Matbd-

ing Carefully Mitered at the Carners

Inexpensive Bases for Your Models

Modelmakers will find the following
method handy for making attractive bases
for their models, First, a suitable picce of
waod is squared and then molding is
screwed to the edges, carefully mitering
and gluing the corners. The screws are
dreiven into the 111-::|_|.|:|ir.|g at an nng]c from
the bottom of the work, as shown in the
lower left-hand detail. After the base has
been sanded and finished, it has the ap-
peEarance of one that waz carved from one
solid prece. The drawing also shows how
a piece of rippled glass can be used to re-
semble water, part of it_being cut out to
enable the ship to be attached,

Sheet-Metal Guard on Ax Handle

To prevent excessive wear on the han-
dle near the eve of the ax, bend a piece
of

it as shown, and
fasten it with
wooitd screws,
The holes for
the serews
should be
staggered on
ecach side to
prevent split-
ting of the
handle,

sheet metal over

[ Clogged files can he cleaned by seruh-
bing them with washing soda, and rinsing
in & solution of nitric acid, 1 part, and wa-
ter, & parts.

ness of the spacers on a
I-in, focus lens should be
as follows: At § ft., 017
in.; at 3 fr., 028 in., and at 18 in., 056 in.
Thicknesses of spacers for other distances
may be caleulated by dividing the focus
of the leng in inches by the distance to the
object in inches, This method can be used
on focusing models for distances clozer
than those marked on the scale by setting
the lens at 100 ft. and proceeding as before.

Rubber Band Helps to Hold Crack
Cover Snugly

The usual
method of ty-
ing a cord
around a cloth
COveEr om A
crock, 15 un-
handy ii the
cover 15 to be
removed fre-
quently. A
rubher hand
tied to the ends of the cord eliminates the
necessity of tving and untving ik, and also
makes the cover fit more anugly.

Refrigerator Keeps Cereals Crisp

Placed between the wall and the con-
densing coils on top of a reirigerator,
packages of cereals and crackers can be
kept crisp indefinitely. The temperature
of 120% to 175% radiated by these coils
keeps the contents dry and prevents mois-
ture from being absorhed —C. C. Douglas,
Charlotte, M. C.
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Steel for Springs and Tools

Old hacksaw blades, clock and watch
springs and safety-razor blades offer ma-
terial for making various flat aprings, The
material 15 Arst annealed and then bent to
the desired shape, after which it is again
tempercd, This may be done by heating
the spring to a bright cherry-red and then
plunging it into a vessel of cold water, in
which it i3 moved about vigorously, In
order to make the spring tough, the ten-
per is drawn, which is done by covering
the piece with lubricating oil, and then
irniting it. The character of the resulting
spring will depend upon how long it takes
the oil to burn off. If a spring turns out
to be too soft or too hard, it can be an-
nealed again and the tempering process
repeated.  Fine tempered tools may be
made from old files, Unless the pieces are
small, however, they should be made up
with an anvil and forge,

Bracket Holding Memorandum Paper
Is Screwed to Wall

Here's a simple holder for keeping a roll
of memorandum paper In a convenient
position on the wall, It is made of Vi-in.
wood and the top is Htted with two pieces
of strap iron wnder which the paper is
placed, while holes are drilled through the
supporting brackets to take a pencil and
a pin that is slipped through the roll,

r||.||...m-"|“ _II
Ll .Il.

Holder, Screwed to Wall, Accommodates Roll of Paper
Which Sirvis lor Joetting Dewn Memesasnda

Partable Rack Provides Safe Method of Transperting
Wacuwum Bottles In Car

Rack Prevents Breakage of Vacuum
Bottles in Car

In order to provide a convenient meth-
od for carrving vacuum bottles in my car
without danger of breaking them, I built
a portable rack and placed it in the car as
zhown. The ends and sides are made from
1 by 4-in, wood, while the back is of Y4-in.
material. A strip of inner tube, stretched
across the open front, holds the bottles,
and allows their removal, A small cleat 15
nailed to the floorboards of the car at the
bottom of the rack, to keep it from slip-
ping. When not in wse, the rack may be

lifted out.—Adolph Ruhland, Philadelphia,

Firing Order of Motor Determined
with Corks

The firing order of an auto engine can
he determined by removing the spark
plugs and ingerting corks in the holes and
then cranking the engine slowly, The
corks will pop out as each piston comes
up on the compression stroke, at the end
of which the cvlinder hres,

Wood V-Elocks Hold Polished Pipe
in Vise

Wood V-hlocks, faced with leather, will
be found handy for clamping polished
pipe amd other round objects in a wvise
without marring them., The leather will
last a long time and is easily cleaned with
a moderate application of gasoline,




“}’FTH just a few common tools, ma-

terials that cost little, and average
patience, vou can constroct this accurate
reproduction of the famouns old “Sover-
eign of the Seas" the most beaotiful war-
ship that the world has ever known.

For the hull you will Arst need six
boards, or lifts, of clear white pine, each
36 by 6 by 34 in. in size. Boards that are
not exactly 3§ in. thick are unsuitable.
Make sure also, that the boards are thor-
oughly dry and iree from gum and knots,
which later might cause warping and split-
ting, Smooth cach of the hoard sides with
No. (0 sandpaper and then bevel off one
end of each at a 377 angle to the horizon-
tal surface, as in Figs. 1 and 2. The next
step 15 to make patterns for cutting the
lifta to shape. Figs, 6 and 7 give the lift
lines. Im making up the lift plan, rule off
the paper in 1%-in. squares and draw in
the lift lines carefully; or, hetter still, get
a set of blueprints that carry the lift lines
in full size, enabling vou to trace them as
in Fir, 1. Cut six steips of tracing papet

g24

By HAROLD T. BODKIN

Chaster Prasident o the Shily Model Chh
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PART I—SHAPING THE HULL

ar tough tissue paper, each 30 in. long and
6 in. wide. Fold the strips down their
lengths so that, when thus doubled, each
hecomes 3 in. wide, One at & time, line up
the fold of eaxch sheet with the center line
on the plan of lifts, but unfold the paper
so that only one-half of it covers the Lift
lines, Bepinning with lift line Na, 1, trace
each one on the paper, one line to a sheet,
This done, fold each paper again as in
Fig. 4, and trace a duplicate line on the
second half, to get a complete svmmetrical
pattern. The result provides you with six
full-width drawings of the lifis. On the
underside of each sheet, cover the lines
with soft-crayon shading to cnable easy
transfer of these lines to the lifts, which
method is preferable to the use of carbon
paper,

Then, one at a time, line up the aft end
of each template squarely with the bev-
eled ends of the respective lifts. The shad-
¢d side of the paper should make contact
with the longest side of the board’s sur-
face, the bevel being on the underside,

di



Now, tack down the paper smoothly on
the board and, with a lead pencil, trace
over the lift lines as in Fig, 5. When the
template is removed, duplicate lines will
appear on the board. If these are broken
or too light, trace directly over them with
a soft black pencil, so that the outline will
sfamd out clearlv. With a bandsaw or a
kevhole saw, cut out the lifte on the aut-
side of the pencil lines, Do not cut any
closer to them than ¥e in., as the lines
st remain on cach board, Save the waste
stock from the boards; it can be used fof
the upper works. Next, draw a pencil cen-
ter line down the long top side of each
lift, and an adjoining center line on each
beveled end. On cach center line, locate
the point at which station line No. 11 will
Cross.

Draw this station line across the tops
of all the lifts, continuing it down the
edges of each board. This is the midship
point of the hull, the marks enabling you
to properly line uup the lifts when gluing.
Now, take lifts Nos. 3, 4 and 5: on the
center line of each, measure 4% in. for-
ward and 8 in, aft of station line No. 11,
On the latter line, measure 114 in. out

from the center line toward each side.
Connect these points to form a penciled
rectangle as shown in Fig. 10, and saw
this part out in order to lighten the hull
block.

Gluing the lifts together is next. You
will need waterproof casein glue for this
job, to assure strength and permanency,
It is obtainable in package form as a dry
powder, being sold at nearlv all hardware
stores. Full directions for mixing this
glue are printed on each package. Follow
these instructions earefully so that the
mixture will have a smooth, creamy con-
sistency, after which it is ready to apply.

&825
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Cover the entire top surface of lifit No. 3,
and the bottom of lift No, 4, with a thin,
smooth coating of the glue, applying it
with a brush, as in Fig. 12, Line up the
sguare aft ends so that the bevels become
one, and press liit No: 4 down on top of
lift No. 3, glued zides topether. Make sure
that you aline the fore and ait center lines,
and that station line No, 11 on each edge
of both pieces also lines up. With wooden
clamps, or in a vige as shown in Fig. B,
squeeze out the excess glue between the
lifts and let them stand clamped together
for about 10 minutes, so that the glue will
partly set. After this, remove the clamps
and glue lift No. 5 on top of hft No. 4,
alining the lengthwise center line and sta-
tion line No, 11. The beveled end projects
bevond the aft end of lift No, 4, to pro-
vide for the curve cut in the stern later,
If done as directed, the cut-out rectangles
through each piece will also be lined up.
Very carefully, so that none of the lifts
will elide out of position, clamp the three
together as tightly as you can and set
aside to dry for at least 24 hours before
removing the clamps. Fallow the same
method and glue lift No. 1, the lowest in
the hull, to the underside of lift No. 2
After clamping, put the lifts in a warm,
dry room, where the wood will absorb the

[—
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least moisture from the air. While the
others are drying, 1&1::11& the junctures of
station lines Nos, 1 to 22 along the center
line on the top side of l!ft Na, 6. Through
cach point, draw lines across the lift and
down each side. After the two sets of lifts
have dried, mix fresh casein glue and glue
the top of lift No. Z to the bottom of lift
No. 3. Aline these as vou did the separate
lifts, clamp until the glue partly sets, and
then glue the bottom of Lit No. & down
upon lift No. 5. This compietes the rough
hull block, which youw=showld ler dry 24
hours r.‘-l' longer, Fhit*bikveled-ait end of
lift Mo, 5 should e qlﬂii andrfiled in a
smooth carve tha Mine T-I"IE' bevels of lifts
Mo, 4 il 15

Mow e il migvdee. the hody templates
as in WS 18 e I Cut 17 squares of
14-in. Di*Woed; 43 in. long and 334 in
wide  PHe Wilés, numbered 1 to 22, repre-
senit thé@finished cross sections of the hull
al each of the station lines of correspond-
ing numbers. One by one, line up a long
edge o1 each wooden square with the cen-
ter line and, with a carbon paper between
the drawing and woaod, trace a single
curved station line on each piece. Saw
reasonably close to the line on the left-
hand side of templates 1 to 12, and to the

LEFT , Wooh CLAMPE

CHANICS

RWGHT, REUGH SHAPING
=7 OF CENTLA SECTION 0§ HULL

, = T 18 Ao e
‘:-" 2] _i | *1 ¥p=ary #57g
AFT PART OF LIFT TEMPLATES |
, | i SOUARLS e
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side curved edge of station-line template
No, 1.

Holding the top edgz of the latter flush
and level with the top ot the lift No. 6,
and the long edge exactly at right angles
to the same surface, press the piece against
"~ the hull at station line No, 1, which you
>/ have already marked on the lift. Now,
move the template each way for about ¥4
i, on each side of the station line, keep-
ing-the square edge of the template ver-
4 tical at all times. When you lift the tem-

plate, a crayvon smear will show at each
e high point on the hull block. With the
(Vi e B spokeshave, remove the crayon

. o e smears only, Then apain press the
templates against the hull, mov-
ing it fore and aft as before to
produce more crayon smcars and
shave these off, Repeat these al-
i ternative steps until this section
[ Y ‘LH 58 ETATION LIMES FORWARD OF of the hull 15 near 1t5 finished

’Tﬂ{?ﬁﬂ” o @ s shape. The inside point of the
Eri-s— M, & B I5F : template curve should almost
\ | i 32sdiryl totich the bottom center line of

thebully, The same method is fol-
ldwigd an-carving all the hull sec-
tinns, swhichishould be done in
conseecutive order, how._to stern.
Woheénskorkiaron tnedeoad mid-
ship sections, you camamse the
block plane. agin Biz: 9. 0or.a chis-
el to help cub away the sfock. Be
sure to take it easy, Lon't make
unsightly gouges that yoc will
have to fill in later. After rovgh-
ing down one side with the tools,

3 PUYWOOD

TuIs EQGE OF TERSLATE
=} MLET BE KEPT MEFTICAL
TO ASELEE CORRLET
CLAVATLIRT OF EEUILL

- - 1

Ea

::_ |-.I-.:u

L A

right-hand side of the lines on templates
13 to 22. Carefully finish down to the
lines with coarse and fine sandpaper. You
will now note that only one template is
required for station lines 9, 10, 11 and 12,
and one for station lines 13, 14 and 15
After these templates have been cut, vou
may begin carving. You will need a sharp
spokeshave, a small block plane and pos-
sibly a 1-in. carpenters’ chisel; also, a soft
red or black wax cravon. A block is
serewed to the top of lift No, 6 to hold the
hull in a vise, enabling you to do the carv-
ing with ease. Draw a pencil center line
over the hottom side of the hull and then
rub a thick coating of the crayon on the in-
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turn the hutl and rongh down the
opposite side m the same wayv,
Finish all sections to the exact
template curves with Nos, 1, 0 and
00 sandpaper,

'El ASSEMEBL™ OF HULL
AHD CIPFIR- WORKES

The upper works are next. 17s- :
it the |,'-;|'|:|_.-1' |E-:|'||'1 1|. lil'l-:lil.'l :"‘\-;IEI. I.:l, -.;_-_-_-_::‘- S m..ﬂ-:_HLlu._ — .-:
cut a sublift from "|-:.-|11. thick AT — —
Board or plyw ood, Cut off the N —— '!“'_ :
point square across, about 5 in, L, . ——— . |:i.‘.-“L. T
aft of the bow end. Two 34-in. e feBEE D GO0

lifts are needed for the forecastle I

atgd hve more o 1|'_-." same thick- \\:\L\
Wasie Lot T

ness for the after decks.
atock from the hull lidts mavy be

used. Follew the dimensions for s SR S TR N
- . - - o - L.
the Upper works as CIvEn 1n l";;. . - “' At : oY HALF-DELH HATLH

T

21, eakting each litr to shape hefore pll ar

rlued topether. For better effect, cirown

‘ . . : . B - g TERFO SRS & RADLE

each deck, from the dimensions given fot ; FEED TO MG HUEL

the edees, to abont e 1o, higher at ther i
i

= not given on the

I

e e

centerd, e crown

2o ars A = oEs Y welea Fima the rem- 4L1L CECKE CROWHEDS
drawing. _j'._|,|-:|__ ih 1.|_|_-:'|-... trom ||I-."l.l.lll e R
ter fo the sides, step off points abiont e in, . 4 ABOVE EDGES

apart. Then, mark pencil lines through
the points, straight fore and aft. Lay a
Hexille straightedge along cach deck line
and, with an old hacksaw blade or puriy
knife, seore V-shaped cuta along the full .
length of each deck line, as in Fig. 18, Cat | e ey . PAMALLEL LINES FORE
thie hali-deck hatch steps as shown in g, : by

17. The spar deck iz made of Ha-in, wood,
fitted and lined, 1t shodld also be erowned,
Do et glue thiz deck in place now; only
make it to At in place as in Fig, 19, Then,
glire the completed upper works down on
top of the hull, When dry, go over the

fContinaed be page 144D
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ﬂrﬁlﬁ_-wjl't Apachment on Vacuem Cleaner Loosens
irt Accumulations in Cracks of Old Floors

Wire on Vacuum Cleaner Removes
Dirt from Floor Cracles

Cracks in an old foor can he scraped
clean with a length of 12-gauge aspring
wire, attached to a vacuum-cleaner handle
by means of two metal guides, and ex-
tending through another guide on the
suction nozzle. The end of the wire is
sphit, as indicated in the detail, so that it
will clean the dirt from the cracks when
either pushing or pulling the cleaner, Coil
gprings hold the wire above the floor when
not pressed down by the operator,

Causes and Remedies for Sparking
of Electric Motors

When a brush in an electric motor is
away from its dead-center position a snap-
py blue-white spark and a variation of the
speed are noticeable, The remedy Tfor this
15 to shift the position of the brush holder
to the right or left until the sparking is
eliminated. If the brushes have been re-
placed with a grade other than that orig-
indlly provided by the manufacturer, it
may cauise serious sparking and may re-
sult in short-circuiting the coils. When
only one brush gives o.” vicious blue-white
gparks, there are two causes, the most
commaon being an overload, and the other,
in case the machine has just been re-
paited, 15 a reversed interpole wingdd

POPULAR MECHANICS

Under such conditions, shut the motor
down immediately and have a competent
repair man check it up. Sparking of red-
dizh eolor is caused by dirt on the com-
mutator. A flm of oil or grease comhbined
with dust from the air and from the
brushes is a conductor of such high re-
sistance that the heat produced is suffi-
cient to ignite the particles. In such cases,
the commutator will be a dirty muddy
color and should be cleaned with a piece
of very fine sandpaper held against the
commutator while running the motor.
Never use emery cloth as the metal con-
tained in it i3 likely to short the commu-
tator., Uneven spacing of the brushes
around the commutator will cause spark-
ing at the brush that is out of line. When
brushes of the copper-carbon type have
worn down so that the copper top is the
only part that is contacting, they should
be replaced. Always replace a brush, if
the copper connector on it is the least hit
loose, as this condition will cause jumpy
operation of the motor.

Guide-Line Stencils for Showecards

Where a number of showeards of 11113=
lar sizes have about the same amount of
lettering, a simple stenecil will help in ob-
taining uniformity, eliminating the need
of measuring each individual card. A set
of stencils for cards wsed vertically or
horizontally makes quite a variation possi-
ble, and it i3 evident that considerable
time can be saved in this way,

S2t of Paper Besscils for Spacing Lettera on Show-
cards Saves Waorkes's Time
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A Few Simple Repairs on Home Plumbing

Liower Leflt, Leaking Fuller Faucets Repdingd
by Eeplacing the Bubber Fullér Ball with a
| n.‘iilrl:w One of the Same Size, Center Laft,
| When Using a Suction Cup on Lavatary of
Baith, Pliug the DverHaw Openlng with @ L1}
Bag. Top Lefi Test a Bepaired Faucet by
]"|.-|:ir:u Yaur Lifis over the l::l:.-l:lli.-m amd
Drowing In Yaour Breath with the Handle
Turned Off. Mo Leakage Should Be Noticed
Tep Eight, a Leak at the Cap MNut Can He ""“""'-l-—‘
Swopped by Hemoving the Mor and Wrapping -
the Thresdzs of the Stem with Fime Thread, [ —
Center Hight, Shghtly Wearn Seate an I came

pression Faucets Smootbed by Finieg a Small {| Gl

Metal Dizk to the End of a Screwdriver amil | =1: |
Tusrnlng arousd on the Seat with Flae Alra- | r'l“-'l“:;tn ]

sive. Lower Righs, Bection of Compression | 5"'“:_':—__._{,__’ ||

Faipgat, Bhowing the St Which Sometimes
Becomes Rowghened as That the Digk Washer
Cannot Close the Openmg. Mest Repairs Are |
Mnady by Remowag the Hrads Screw and Eo-

placing the Washer

-n'J.'\-“"LI-':'-;T'

N [ - &DL
HAHDLL T b LM BALL
WaTLLEE ghvE
¥ - FLOaT
ap SRy PIRL

Test for Flush Tank Leaks
by Haising the Float Rod,
1f Sound Contlnues, the
Intake Walve Heeds Ho-
wicigE:,  Remdve SEreows,
EE_ and Take Onr Valwe
zx in Lower Sketch, Hes
place Washers & and B

2l F:::nzs-rml."li.'.] I ]';_:1H;: [ —— e
Baibleg of Float hao 4 e e e R T G R S S
Causes. Valve to Shut D, S S L S T

Bend the Fod Downward
as im Center Sketch.  Tf
Water Still Eacapss. Ex- Water |5 Individual Lines Can Beé Shur OF by
aml=e Flush Ball WWhich e Freezing the Pipe with Chipped Ice and Balt,
Maw Have o Be Replaced —— Main Sewer Opened By Menns of Cahle Twisted
s Shown in Upper Sketch MAR SUWLEH LIKE with & Crank

e
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Bamboo Fole Split at One End Heolds

Bponge Sor
Washing Windews

Window Washer Improvised from
Bamboo Pole and Sponge

A practical window washer can be quick-
1y improvised from a bamboo pole, a wire
ring and a sponge. Split the amaller end
of the pole into three parts and drive a
short brad or screw through the end of
each. Slip the ring over the pole and place
the sponge between the forks. The diam-
eter of the ring should be a little larger
than that of the pole so that when the
ring is pushed toward the end of the pole,
the sponge will be held securely. To keep
water from running down the handle, a
rubber disk may be slipped over the pole
below the sponpge.—G. E. Hendrickson,
Argyle, Wis,

Piece of Rubber under Hoeod Clip
Silences Rattle

Sponge rub-
ber placed be-
tweet an auto
hood and the
fastener that
holds it down,
is effective for
stopping rat-
tles that come
from this
source, By
applyving two
coats of rub-
ber cement to

MECHANICS

the hood, just under the fastener, and also
to the rubber, it can be held permanently
in place as shown,

Soldering with a Lead Pencil

For small soldering jobs, you can effec-
tively use an automatic lead pencil. Wire
the metallic part of the pencil to the nega-
tive pole of a G-volt storage battery, and
connect the positive pole to the work to
be soldered, Then, touching the point of
the lead to the spot you wish to solder
and then drawing it away slowly, will cre-
ate a tiny arc, Use hard lead in the pencil,
which ghould have a handle of bakelite or
other heat-proof material—Charles Al
Younger, Somerville, N, I.

MNon-Slip Feet for Camera Tripod

When a camera tripod cannot be se-
curely set on sandy soil, the illustrated
anchoring disks will be found handy. They
arc cut from
plywood and | . : |
several nails '
arec driven 1n
each, while a
small hole
drilled in the
center takes
the tripod leg.
Piuszhed into
the ground,
they prevent,
the tripod
from slipping
in any direc-
tion. The nails
should project
2 or 3 inches,

Paint Makes Putty Adhere

Before puttying windows, coat the edge
of the glass and the frame with a good
grade of outdoor paint and apply the pul-
ty while the paint is tacky. It acts as a
baze to which the putty will adhere more
firmly 2o that it is less likely to crack and
come off,

[ Cellophane from a cigaret package, tied
over the opening in a gasoline tank, will
prevent loss of fuel if the cap is lost.



POPULAR MECHANICS

Slow-5peed Pulleys Made
from Plywood

Utilizing scrap picces
of plywood, pullevs of al-
most any size or thick-
ness are easily made.
First determine the diam-
cter of the pulley needed
and cut out a number of
disks to make up the de-
sired thickness, Coat the
sides of the disks with
waterproof glue amd haolt
or nail them together,
then drll the center of
the pulley to fit itz shaft,
Such a pulley 15 satisfac-
tory for slow speeds, but
it may be necessary o
true it up for high speeds,
This can be done by draw-
ing the edge of a sharp
chisel or wood rasp across
the sides while the pulley is heing turned
at a good speed. The chisel must, of
course, be steadied on a rest. Pulleys of
this kind are not likelv to burst at high
speeds.—IL. W, Dickerson, Charles City, Ia,

Slicer Improvised from Ordinary
Kitchen Knife

Working on the principle of a slaw cut-
ter, this fruit and vegetable slicer is easily
improviged from a knife and a small
board, Two cleats, slotted at both ends to
take the knife Dlade, are screwed on op-
posite sides of a square hole cut in the
center of the board. The slicer is espe-
cially handy for making potato chips.—
AL E. Swal, Los Angeles, Calif,

Eelfe Held in 3lotted Cleats Nailed to Board Makes
Zood Paotato Slicer

B33

Hlack Walnuts Hulled with Car Wheel Rorating in V-Shaped Tiough, or by
Driving Them through Haole in a Box

Auto Wheel Hulls Walnuts

Hulling black walnuts is easily accoms
phished without staming the hands by us-
ing one rear wheel of your car. Jack up
the wheel and place a V-shaped trough,
about 8 im. hagh, unider it 50 that there
will be a clearance of about 1 in. Put
the car in high and pour the walnuta in
the trough m front of the wheel, which
will pull them through and tear off the
hualls, A hand method of hulling 15 shown
in the circular detail. In the emd of a box,
drill & hole just large enough for the
hulled nuts to pass through, Lay an un-
hulled nut over the hole and hit it with a
hammer. This forces the nut through the
hole and leaves the hulls on the outside,
the meats bemng gathered m a receptacle
placed in the box, as showmn.,

An Emergency Pipe Wrench

An ordinary monkey wrench may he
used swecessfully for pipe Otting, or for
handling other round work, by simply
placing a coarse f(le between the jaws of
the wrench and the ohject to he turned.
It is necessary, however, to place the file
in the wrench in such a position that the
pull will have a tendency to wedge it
tightly between the jaws and the object.
—A. H. Vance Harshaw, Wis.
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Fubber Mat an Step and Sirap Hinge on Back Increase
Safety of Eumble Seat

Two Safety Kinks for Rumble Seats

Placed under the fender step, a small
rubber mat helps to keep the foot from
slipping when entering a rumble geat and
also protects the paint against scratching.
If a strap hinge is screwed to the back of
the seat and to the rear deck, it will pre-
vent the seat from closing when using the
back as a rest for entering or leaving. The
hinge can be purchased or made from flat
iron, the construction being detailed in
the inset.

An Easy Way to Letter Models

Lettering on a small model, usually a
job for an artist, can be mechanically ex-
ecuted by making impressions in the paint-
ed surface of the mode]l with printers’
type. The depressions are then filled with
a contrasting color which is sanded down
when dry. Obrain from your neighbor-
hood printer capital letters and a few
spacers in the size of type required and in
the face most suitable for the model. Bind
the individual tvpe tightly together so
that the face of each will bear equally on
the surface to be lettered. Moisten the
surface and press the type firmly into the
soft paint so that it leaves a clear and uni-
form impressioa. After the body coat of
paint has dried, earefully A1l in the de-
pressions with a paint of a contrasting

POPULAR MECHANICS

color with a toothpick, preferably in two
applications, the last one being above the
[evel of the surface, When the lettering 1s
dry, the excess paint i3 smoothed down
with fine sandpaper held on the end of a
stick so that the paint on the body of the
model will not be injured. Rub the letter-
ing with a flat piece of felt and a paste
made of rottenstone and oil antil it is per-
fectly smooth and flush with the surface.
Though primarily adapted for flat sur-
faces, a gently curved surface can be let-
tered in the same way if due care is taken
when binding the tvpe together, It is a
good wea to work out the steps of this
process hefore lettering the maodel, as a
little practice is necessary to get a uniform
impression~—Albert W, Eidman, Cleve-
land, Ohio,

Hinged Weather Strip on Door
Keeps Out Cold Air

Automatic in action, this weather strip
seals the space between the bottom of the
door and the threshold, One side of the
strip is lined with rubber, which extends
below its edge to make contact with the
threshold when the door is closed, A com-
pression spring, placed between the door
and the weather strip, throws the latter
ot and holds it above the floor when the
door is open. An arm, at the end of the
strip, comes in contact with the casing

Hinged Westher Steln Automatically Seals Space Be-
e ::-nm cor asd Theeshold

and pushes the strip down when the door
is closed—B, B, Rogers, Chotean; Mont.
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PART 1
e
"'l"']][.':! metal-turning lathe, the o=

iront and reat views of which
are shown in the photos above, has a ca-
pacity of diameters up to 432 in. and a
faxzimum  distance hetweon  centers of
ahout 3% in. The tools required to build
it are a hacksaw, breastdrill, Gleg, clamps
and a few drills, taps and dies.

Agzemble the legs and feet of the hed,
shown in Fig, 1, and then assemble these
to the top angles, with the whole in an in-
verted position on a good flat suriace,
Clamp together and drill the bolt holes
through the three pieces at one time, baolt-
ing before removing the clamps. Have the
holes & snug fit for the holts, This pro-
cedure will insure the hed top heing true
and flat. The cone pulley and a chuck, of

- t Only &

hy Build This Lathe, the Headstock Iiseli Be-
o i Wad for Tuln:::la: and  Dilling  Qvher
Hris

Few Hand Tools Are MNesded 1o

about Yi-in. capacity, can be purchased
from the stores selling the small popular
wonidlworking machines and accessories,
[f you build the headstock shown in Fig.
2, it will be well to buy one of the small
polishing-head spindlez that are already
threaded with the special theead to fit the
chuck, together with a collar to fit. The
apindle is cut off to the required length,
Be sure that the spindle hole iz parallel to
the bottom surface, and ream it to ft the
spindle without shake, The washers shown
should be of brass if the head is steel, and
steel if the head is bronze. They may he
left off until you can turn them up your-
self after completing the machine, Making

837
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deive 15 shown m [F
||-_|'_||-_-. sizes o abtain the

The motor

the head of bronze wives the hest
The headstock
miay b made of s old bea |'i|2_:._' of
suitable proportions, blocking it
up to the required height and fit-
tiitg any available chuck to it,
can be made up specially from

1] 1 [
' peee Ol cold-

212 by 214

spindie Bearing:

L |
it

¥ Ja-1m
!'l-“l."l '-ll':-l. Aan --:| ]ll-]l' or Cuap
chonld he |||'|--_i|!|_-|' on the Lo Ly

oil the spindle. Bolt the complet-

cd hepdstock to the left end of
the bed with a 34-in. bolg, 1% in,

long, and a washer, and line it up

the

with  thi :‘-!-!III:II' paraliel to
bed slot, A eood method of check-
ing this alinement i5 indicated in
Fig, 4. A straight rod, about &4
i1, i diameter
clamped in the chuck so that it
ecceniricily when
A square,
s that

amd 10 in, long, is

itfoes ol show
the spindle is revalved,
standing on the hed,

it tomches the rod,

15 50l
and the
tance from the square edpe to the

hedd --||-! s 1||-.'.'|_--|||-li 111 ---"-|'|':'||
places along its length. The aline-
ment 15 true when thess measure-
the =ame when taken at any '|||:||'-.-,
rood plan to put in-a couple of

to maimtain this setting,

Sct up the lathe with the countershaft
and motor. A pencral arrangement of the

i, O, together with the

right speeds.
I

should be at least % hp. Pual-

E
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TAILSTOLK
DETAILS

levs and countershaft are
of the type used on small
woodworking machines,
and will cost about $3.75.
Vo-shaped rubber helis
are the beszt, as they will
not canze loss of oW er
through slippage. The
tailstock, in Fig. 5, is first built up com-
plete, but the spindle hole is not drilled
until later. The dowel sizes are not gFiven
i any of the drawings, as these can be
made to swit materials at hand. To hore
the tailstock, place it aon the machine, with
the stod nut just tight enough to prevent
shake and still permit sliding forward on-
to the drill. A temporary screw feed is
rigged up to slide the tailstock forward hy
clamping a piece, with a long acrew in it
to the bed end with the screw end push-
ing against the tailstock. Thread the spin-
dle hole from the front, vsing the larger
bore as a guide for the tap to keep the
threads in line. After the spindle iz fitted,
lock two nuts on the back as a temporary
handle, or fit on a handwheel, and bore
the hole in the front end of the apindle,
The taper is reamed with a ¥-in. drill or
reamer ground to the required angle,
The shde rest is shown in Fig. 3. The
angular faces of the parts composing the
dovetail slides are beveled with a file and
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SECTIONAL VIEW
OF TAILSTOCK

should be smooth and flat. All the slide-
rest serew and dowel holes can be deilled,
using the lathe and tailstock as a drll-
presz, The outside beveled pieces are at-
tached to the undersides of the respective
plates, and these, with the gibs and adjust-
g screws in place, are uscid as gaunges for
the mating inner parts. The sides of the
inner dovetail parts are filed parallel,
which is determined when these pieces
will shidle throngh the gange with the same
feel all the way. Blue paint will aid, vsed
in the manner of itting hearings, The as-
sembly of the lower zhie 15 completed
first, and the inner dovetail part of the
upper, or croas, slide is fastened on at 907,
using a square to set it amd omitting the
dowels at this time, Complete the upper-
slide asgembly, and, as in the case of the
tailstock, the handwheels can be tempo-
rarily omitted by locking two nuts as a
substitute, until the wheels can be turned
up on the completed lathe.
[Continaed to page 14ZA)
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Rubber Washers Spaced Ewmly on Gasaline-Pump Hose
Protecy It aganst Wear

Gasoline-Pump Hose Protected
with Rubber Washers

Tight-htting rubber washers placed over
the pasoline-pump hose are nsed by a
chain of western hiling stations to keep i
from wearing or becoming soiled from
contact with oily concrete around the
pumps. The washers are spaced on the
hose so they keep it off the concrete, no
matter in what position the hose 12 held.—

Joseph D, Mountain, Los Angeles, Calif.

Self-Gripping Sling for Carrying
Heavy Plates

Handling of heavy plates in the shop is
simplified by using this self-gripping sling.
It consists of a bar supporting two lengths
of chainm on the end of which specially
made grippers
are attached.
Each gripper
has a serrated,
tempereid-
steel tongue,
which allows
the plate to be
readily insert-
ed, but prips it
securely when
the plate 15
pulled down.
The weight of
the plate is

| = Mo

oo —3

wL;F_'ﬁ.-
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uszpally sufficient to keep it in place so
that the holder can be carried on a sling,
of by hand. To make this holder adaptable
to various sizes of work, several holes are
drilled at cach end of the bar. This per-
mits adjustment of the chains, each one
of which is attached to the bar by means
of a clevis. Another clevis, centered he-
tween these holes, enables one to slip the
holder on a shing hook,

Boring Bars from Tool Bits

Good boring bars for a lathe can be
cheaply made from the unusged ends of
high-speed tool bits, Select the piece yon
wish to use for the bar and drill a hele
near the end at the angle required to re-
ceive the bit. Drill the hole just large
enough 30 that the four sharp edges of
the bit will bite tightly when driven the
degired distance. The spaces between the
bit and the hole are filled with solder.
This boring bar will be found superior to
a forged tool steel or drill-rod bar, and is
an asset to any mechanic's tool kit.

C-Clamps Speed Tire Mounting

When mount-
Ingr a tire on a
drop-center
rim, a C-=clamp
will he found
wnseful for
sfueezing one
gide of the tire
so that it slips
freely into the
center of the |
rim, This meth-
oi of mounting
i5 especially
helpful with new tires, or with tires of the
larger sizes,

Fitting Connecting-Rod Bearings

Ii connecting-rod hearings are adjusted
before taking an engine down for the in-
stallation of new pistons, rings or piston
ping, well-fitting bearings are assured.
After heing ftted, they are taken off, with
shims attached, and laid away until the job
is completed. In this way, there is no
chance of the new parts binding and
throwing off the fitting of the bearings.
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An Adjustable Generator Tester for Garages

RECESS FOR
EMD OF SHAFT

Here is a penerator-test bench that en-
ables vou to test varous makes guickly,
The carrage, which holds the generator to
be tested, 15 a hardwood block that shides
between anglesiron guides hiolted to the
hench, The generator iz fastened to the
block by means of a clamp consisting of a
flat-irom bar and two rods, which are
threaded for wingnuts, Two pieces of bar
iren are screwed across the bottom of the
block and extend under the guides to hold
the carrviage down. A length of flat iron,
with a nut welded in its center, is welded

IROMN HOLDE CARRIAGE

Do 1IN PLAGCE

Lo
o .
WELDEL %Uf NGLE- RGN GUIDE

across the guides at the back of the ecar-
riage, as indicated, to accommaodate a
serew rodd, which allows adjustment of the
carriage, one end of the rod being bent to
form a crank. Pins driven through holes
drilled in the rod on hoth sides of the
plate hold the assembly together.

Support Holds Work While Parting
It in Lathe

A jig for supporting work while parting
it in a lathe, can be made from a piece of
steel drilled st ane end to receive the end
of the worl, while the other is tapered for
insertion into the tailstock. When using
the support, the parting tool can be fed
into the work faster without gouging it or
breaking the toaol,

—_—
[ Larpe holes can be drilled in metal fast-
er and easier by first using a emall drill
and then reaming the hole with a larper
o,

Jig for Bupporting End cf Work While It Is Being
Fartid in Lathe
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Revolving Bins Hold Small Parts

Pivoted ander

Shelt, This Re-

volving Bin [or

Zmall Parts Uti-

Lizes Waste Spaci
5 Shaop

¥
i
-

Small parts kept in a revolving bin, piv-
pted wnder the bench top or a sheli as
shown, are quickly accessible and take up
little space. The bin consists of o wooden
disk with a sheet-metal rim nailed arowund
the edge, A wooden hub is provided
the center, and the bin partitioned as de-
sired, The hub and bottom are drilled for
a bolt with which the hin 15 held in place.

Pliers Converted inte Tool for Driving
Small Brads in Model Work

An ordinary pair of pliers can be con-
verted into a tool for driving small brads
on model work where hammering is like-

F———

gt 1 L | ]
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| SLREW LTS
e |[ FILED
i FLAT

Maching Screws Fitted with Muts and Soldered to Jaws
af Pligrs Prowide Tool for Diriving Brads

POPULAR MECHANICS

Iy to damage it. File the ends of the plier
jaws flat, then run nuts on two machine
screws to grip the jaws as shown, after
which they are soldered o place. If braz-
ing facilities are available, only one nut
need e brazed to each jaw. In use, the
brad is placed in position, the screws ad-
justed to straddle the work and brad, and
the handles squeezed together,

Pistons Expanded to Fit Snugly

Auto-engine pistong of the invar-strat
type may be expanded to fit the cylinder
snugly, when they become worn, in a sim-
ple manner. FPlace a strong support under
each of the exposed parts of the strats in
tuin, and then center-punch them rather
heavily at cach of these points. The point-
el end of the punch expandds the metal in
the strut and forces the sides of the piston
outward, thus increasing its diameter.

Rubber Suction Cup Picks Up
Draftsman's Triangles

When inking a drawing, a suction cup
can he used for lifting the triangle with-
out danger of
smearing the
ink. Ashort
handle 15 at-
tached to the
cup. Besides
regular tri-

angles, the |7 AT 'j_,,..-.,,‘ .
French curve L el
can also be i -
handled in the - o
SATILE Wiy, o

=

Easy Method of Changing Water
in Goldfish Bowls

Diealers who display goldfish in bowls
will find the following method of keeping
them supplied with iresh water handy.
The bowls are arranged on a rack designed
something like a stairs, with one bowl on
each step. The arrangement is such that
the water is run into the top bowl in a
amall stream from a faucet extending over
its edge. A system of siphons of small size
carries the water from one bowl to the
other. The last, or lowest siphon leads in-
to a drain,
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lr1"-'EH,‘_'~'- double-burner blast furnace, which
will quickly melt 10 ga 15-1bh. charges
of aluminum, brass or any alloy of which
the melting point is under 20007 Fahr
can be built at very low cost. Tt can also
be nsed for making ;|'|||:-_'.:'=_ for heat-treat-
ing, annealing, caschardening and many
other metallurgical operations,. The re-
fractory lining is built to dimensions i
side of a sheet-metal can, which serves to
protect the lining and gives added strength
to the completed furnace. A S-gal. oilean,
with its top cnt away and two holes drilled
and reamed to admit 3-in. pipe nipples,
wis wsed, The hurner holes were drilled
i|| "'|'E'”':'i|-" :-'--']1_-:- |:-|- |||1 Car al '|||:-i||1-- .i-'-g.:
in, from the bottom. Heat-resisting lining
iz built up from ganister, which is a mix-
ture consisting of egual parts of Are clay
and pulverized fire brick moistencd with
water and worked to the consistency of
heavy plaster. Seraps of fire brick are used
as fller, which furpizshes added strength
anid saves considerable time, The hottom
of the can should be covered to a depth of
1 in. with ganister packed down firmly hy
ramming with a stick, Four pieces of fire
brick, each 4% in. long and 3% in. wide,
are next pressed firmly into the bottom
laver of ganister as shown. Another picce
of brick is set in the center to sypport the

R G /i
last Furnace

. EALUMINUM: - .

9
1

botiem of a crucilile, The space hetween (%

the supporting bricks is packed with gan-

ister until its level is within 1 in. oi the

top of the bricks. o
Two lengths of 34-in. gas pipe are in-

serted through the burner holes to exten

to the center of the furnace, forming hurn-

eroinlet holes. The pipe 15 removed after

the ganister wall has partly dried, leaving

two openings for the burners. A sheect-

metal form 8 in, in diameter is now sct in

the can and centered. Small chips of fire 'ﬁ;

L@ T B4

ATy



B4 POPULAR MECHANICS

brick and ganister may bhe
used to support the ean in
the exact center of the out-
gide shell, This can should
be smooth and free from
dents to facilitate its remow-
al after the fire wall has set.
The space between the can
and the shell 15 now packed
with ganister and pieces of
fire brick. In order to give
N added rigidity and perma-

nence to the lining, old hack-
saw hlades or other similar

material may be used as rib-
% bing to reinforce the wall
Eight or ten such stays, in-
r;q serted upright and centrally
in the lining, will pive rreat
strength without heing
detrimental to the re-
fractory value of the
lining. When the wall
s set sufficiently to
support its weight, in
about 12 hrs., remove
ithe inner shell and the ™
Mi-in. pipes, and allow
the assembly to dry in
the air for two or three
_ dlays.
© ~The burncrs are hoilt

from 34-in. pipe and fit- (,_,

tings. The air blast may

- I!_- ﬁ
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he furnished by a vacuum cleaner. Con-
nections from the burners to the air and
ras supplics are made with 54-in, garden
hose, which fits snugly over 3-in. gas
pipe. The wooden adapters for connecting
the vacuum cleaner to the air line are
turned irom bardwood, The
hose of the cleaner is used
Lo contiect the L‘Rh!lﬂﬁt.
which normally opens into
the bag, with the air line.
When the connections have
been completed and the gas
feeds have been tested for
leaks, a final 1,|_1'_1_.'1rl|;:' sl lid
be carried out by lighting
the furnace and allowing it
to operate at Tow heat with-
out & crucithle, charge or
cover for 15 or 20 min, To
light the furnace, ignite a
piece of paper and drop it
inside of the furnace. While
the paper is still burning and
with the vacuum cleaner
turned off, open the gas jet.
Allow the gas to burn for
half an hour or longer
without a blast in order
to dry out the fire wall.
The vacuum cleaner
may then be started and
the hot blast used to
complete the drying. At
this point it will be nec-
ezsary to regulate the
gras until a whirl of in-
tense lame 15 established
insitde of the furnace.
Turn the gas as low as
is possible to maintain

pood combustion. The



POPULAR MECHANICS

845

==Td §&5 LIN
ETEW f""'"- GAS LINE

HFF‘lEG-

1
DRk, T FIT 0
WADULIM =
HOBE i

|

o e~
= —1.-

e
L

_|.|.|.|.'l_
g’nmt FOR PIFE MIPPLE

DRILLER FLUGS TO FIT
\'.I.I:LII.?H I'_LEAHE'H H:-EE

A e —

ends of the burners should not extend in-
side of the lining as the intense heat would
melt them, Change their position shightly
amd watch for the long tongues of almost
colorless blue flame which will be seen
when combustion 1s best. To shut off the
furnace, always discontinue the hlast be-
fore shutting off the gas in order to pre-
vent a “pop-hack.” Some cracks are cers
tain to be found after the wall has been
dried out, which are flled with a putty
made of fire elay and water,

A pair of tongs of the kind illustrated
should be constructed for inserting and
removing erucibles, They should be con-
structed so that it will be posgible to pour
from the crucible into molds while 1t 15
held in the tongs to avoid spilling molten
metal. As a precaution, it iz a good idea
to wear thick-soled shoes when metal is
poured. The work should be done on dry
sand and the elevation of the ground in
the room used for pouring should be zo
adjusted that any spilled metal will not
flow against wood or other inflammable
furnishingzs. A small shallow hole in the
pround s convenient for dumping excess
quantities of molten metal. The pig thus

Sneckal Pair of Tongs
Heeded to Pour Mol-
tenn Metal from Crusi-

ble inta Mokl

R l'.ﬂhNFI'_TE_I:l
"t T0 EXHALST

cast can he removed after it has cooled to
he remelted when necded. Metal should
never be allowed to freeze in the crucible.

To melt metal in the furnace light the
gas and start the blast; insert the charged
erucible with the tongs, cover the furnace
with an asbestos board or other fireproof
lidd and allow the charge to melt, Inspec-
tion of the charge may be made by lifting
the lid with a pair of tongs and observing
the contents of the crucible through col-
ored glasses, In melting metals a small
handful of borax should be poured on the
molten metal as a flux to dissolve any ox-
iles which are formed. The scum or dross,
which will come to the top, may then be
akimmed off before the molds are poured,

The strap-iron stand shown may be con-
structed to clevate the furnace to any de-
sired level, Crucibles made from graphite
are ideal for most work although their cost
and the dificulty of ohtaining them some-
times make their uze prohibitive for most
experimenters and home-shop workers, A
erucible may be constructed by fitting a
malleable-iron pipe cap to a pipe nipple of
suitable size. Tt 15 important that the pipe
cap used in the construction of these cru-
cibles he of malleable fron, otherwize

{Contknaied 10 page 13240
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Miter Joints Can Be Cut Accurately
with a Handsaw

Running a Smeooth-Cutting Handsaw Between Butting
Ends of Joints Eliminate Sllght Erros

Here's a little trick for making a per-
fect butt or mitered joint with a handsaw.
Simply clamp the parts to the waorkbench,
after the approximate miter has heen cut,
butting the ends tightly together. Run-
ting the saw blade between the ends will
cut the cdees exactly parallel correcting
any slight error made when the joint was
first cut.

Holding Odd-Shaped Forms of Type
in Place for Printing

Small print shops that are not equipped
to reproduce a job that has tvpe in circles
or diagonally, can make the reproduction

POPULAR MECHANICS

az follows: Set the letters or design in

the desired arrangement in an ordinary

make-up galley and pour hot linotype met-

al around the base of the design, after

which it can be locked up on the jobber.
=Floyd Sutton, Versailles, Mo,

How to Determine Diameter of Wire
without Calipers

The diameter of small wire can readily
be determined without calipers or a mi-
crometer, Wind the wire around a piece of
rond of any size, keeping the windings close
together, and count the number of turns
in 1 in, of the winding. This number di-
vided into 1 will give vou the thickness of
the wire 1in decimal form.

An Improved Cotter Key

To mmprove an ordinary cotter key, cat
off one ead a little more than fMush with
the nut or shaft in which it 15 used, Then
bend the other leg over to almost touch
the shorter
one as shown,
and spring it
out a little
When the kev
iz pushed
through the
hole, the
looped end springs out, securely locking
the key so it will not come out until the
loop is pressed together, This also permits
easier insertion of the key if it i3 used re-
peatedly.,

350 BLUEPRINTS

Model ships and airplanes, toys, smoking
sets, tables and many pieces of household
furniture besides numerous other prac-
tical projects.
of prints will be sent to anyone upon re-
ceipt of 6c to cover mailing costs.
of prints are 25¢ each, six for 31, or a col-
lection of thirty-five for $5 postpaid.

for Home Craftsmen

A sample and complete list

Prices

Address Blueprint Dept.
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Camera Tripod Improved with Tilting Head

This tilting head for an ordinary cam-
- era tripod is casily made and is adjustable
to almost any angle. Two pieces of Na. 20
or 24-gauge shect metal are cut to the
shape shown, and the edges are bent over
at right angles as indicated by the dotted
lines. To do this, take a block of wood,
1¥Ha by 174 by 334 in., and place it square-
Iy across the smaller piece, 8o that the
bending lines are just visible at either
edge. Clamp the assembly in a vise, being

|  end and center-punched
[ ta hold it securely, while
the other cnd serews into
the bottom af the cam-
cria, A nut, soldered over
{ the hole on the underside
of the top of the head,
. [ keeps the screw from fall-
ing oot when the camera
is removed, A piece of
felt or chamois is glued
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careful that the center line of the metal
remains at right angles to the longer axis
of the block, With a hammer bend down
both wings of the piece squarely on the
sitles of the block., Then cut out two rec-
tanfular picces of the sheet metal and
tack one to each side of the black, and
bend the other piece over it in the same
manner as the first, When hent in this
way, the edges of the lower part will bt
neatly hetween the edges of the upper part
without binding. The two pieces compos-
ing the head are pivoted together by means
of a carriage bolt and wingnut, a tubing
spacer being used to prevent the sideés
from pulling together when clamped. The
shoulder of the bolt is filed off, and a fac
15 alzo Gled oo the head to take a drop of
salder, which keeps the bolt from turning.
The camera is attached to the head by
means of a thumbscrew, which can be
made by filing off the center threads of a
Nao, 34=20 bolt, leaving a few threads at
each end. A wingnut is screwed on one

to the top of the head to
prevent 1t from marring
the camera, while a hale drilled in the hot-
tom of the head enables attachment to the
tripoid, —L., C, Pelticr, Delphos, Ohio,

Ball Keeps Studs from Loosening

To keep studs and machine screws from
working loose on machinery that is suh-
jected to considerable vibration, recess the
hottom end of the stud or screw with a
center drilll Then, with a backsaw, cuat
twa dg-in, slots crosswise of the same end,
Before driving the stud, drop a steel ball,
slightly smaller than the diameter of the
stud, into the hole, When the stud is driv-
en in, the ball will expand the recessed
end tightly against the sides of the hole,
which will hold the stud securely. On
screws of less than 34 in. diameter, the
saw slots can be omitted —Eobert 5, Alex-
ander, Providence, R, T.

[ Soapstone pencils can be sharpened on
a rasp attached to the bench,
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Wise Jig Holds Flat Work at Convenient Angle fog
Hemaving Bures ar Flling Bewels

Holding Work at an Angle in Vise

A jig made from a piece of steel, cut to
the shape and dimensions shown in the
lower left-hand detail, will he useful for
holding flat work at an angle in a vise.
One leg is made long enough to just clear
the horizontal shide of the vise, which pre-
vents the jip from falling out when it is
loosened. A piece of iron, of triangular
shape, placed between the work and the
sliding jaw of the vise, clamps the work
apamst the ng when the vise s tightensd.
—Walter Wells, Newark, N. J.

Spring Head Cushion Adds Comfort
to Garage Creeper

By mounting a narrow, padded head-
rest on two coil springs taken from a dis-
carded automobile cushion, and fastening

Springs ander the Head Cuashion
Creeper

Improve Garage

MECHANICS

them to the ends of a creeper, a greater
degree of comfiort is assured, as it holds
the head at a more natural angle and pre-
vents cramping the neck, Such a head-
rest has been found especially advantage=
ous when the worker is compelled to re-
cline upon the creeper for a considerable
lenpth of time,

How to Assemble Ball Bearings

Before pressing a ball bearing on a shaft,
clean both parts thoroughly and measure
the shaft diameter for the proper clear-
ance for a force it of the bearing. 11 the
shaft is maore than 0013 in. over the bear-
ing-hole size, it should be reduced to the
proper diameter, otherwise the extra force
required to assemble it will expand the in-
ner hushing and cramp the balls in the
races. It 15 good practice, when reducing
a shaft in a lathe, to file a short “lead,” or
start, on the front end of the bearing por-
tion so that the diameter will be sufficient-
Iv under the hole size to allow the shaft
to enter. The lead assures that the bear-
ing face will be at right angles to the shaft
ofn assembly and should oot exceod one-
eighth of the bearing surface.—Robert
Alexander, Providence, B, L.

Copper Coil Preheats Gas Mixture
in Blowtorch

To over-
comethetend-
ency of a blow-
torch to cool
on a cold,
windy day,
coil an 18-in,
length of cop=
per tubing as
shown in the
detail. Ke-
move the hurper from the toreh and at-
tach the tubing to the tank so that the
coil is dircetly in front of the burner to
encircle the flame, In this way, the flame
preheats the mixture of gas in the coil,
insuring a hot torch at all times.—Lud.
Larson, Moline, 1.

#lHard spots and corners on iron cast-
ings will quickly dull a new file; so it is
advisable to po over them a few times with
an old file before using the new one,
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MAGA ZINFE RACIH Bio
and TABLE - - -

by Donald A Price o

THIE magazine rack and table repre-

sents an attempt to utilize the decora-
tive possibilities of contrasting woods fin-
ished in their natural colors. Walnut and
white birch are the two wooids selected.
Walnut shoild be used for the dark por-
tions of the design. The rack was built
and finished first. The height of the table
is about 26 in., which is higher than the
usual end table. However, this gives a bet-
ter elevation to a reading lamp placed on
it and also allows better access to reading
matter placed in the rack when seated n
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a chair, If work iz started with a 1able as
the only objective, the construction might
be zimplified by omitting the handle, No.
6, and attaching the center posts, No. 5,
directly to the top with a cross bracket.
While the construction may be carried
through by hand methods, it will he great-
ly facilitated by using a motorized circular
saw and router attachment, If a special
routing machine iz not available, this work
can casily be done on the lathe with the
aid of the sanding table to support the

work and the tailstock to feed it The side
panelz, No. 1, may be made up first. When
purchasing material for thiz be sure to se=-
lect a five-ply panel, 3% in. thick, with wal-
nut veneer on one side and with a second
layer of lirch, The walnut veneer i3 to be
cut away in bands 1Ma in, wide, exposing
the lighter birch underneath. Sawcuts are
made at each side of these bands, with
the saw projecting above the table just
enough to cut throogh the walnut veneer.
The sides are best handled by cutting and

b49
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carefully squaring up two pieces, 13 by
141 in. in size, with the grain running
lengthwise, Shide the ends against the rip
fence to locate the cuts, working both
panels at the same time., As the cuts are
svmmetrical about the center line, it will
be seen that four cuts can be made with
each setting of the fence. If a molding at-
tachment for use on the saw is available,
the flat-end cutters mav then be used to
clean wp the bottom of the slot. In the
absence of a molding attachment, saweuts
can be made to cut ont the veneer in this
slot, and the bottom trued up with a hand

routing plane. A dado head could also be
nsed to do the slotting, following up with
the hand router and sandpaper. After the
slots have been eut, the step pattern on the
edges may be cul out on a jigsaw and
smocthed up with a hle.

The corner and center posts should now
be made up as shown in the detail of pieces
Nos, 4 and 5. The 3-in. mortises for the
side panels are cut in piece No. 4 with a
router bit. It should he carciully noted
that these mortises should be cut in oppo-
site edpes of the pieces for two of the four
posts, making two rights and two lefts. A
Li-in, groove is cut in the lower end of
the legs for the ornaments, No, 9. The
handle, piece No. 6, is not detailed, heing
mercly a picce of 34 by 114 by 13"Ma-in,
stock with a ¥4 by 5-in, cutout in the cen-
ter. The holes for the upper dowels should
e drilled frst in the emds as in the last
detail. The piece is laid alongside a guide
fence, A, clamped on the boring table to
locate the hole and square it up. Then the
corresponding  hole in the centerpost is
bored, butting its end arainst the fence to
locate the haole, An additional hlack, B, 15
clamped to the table square with the hor-
ing bit to hack up the work, The boring
operations just dezeribed are repeated with
the fence moved to the left to change the
3-in, dimension to 14-in. in order to bore
the holes for the lower dowels. By care-
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fully following this system of working, all
marking out is obviated and the dowels
will register perfectly when the paris are
assembled. When the dowel holes are
bored, a ¥ by 34 by 3-in. piece, No. 7, is
ghied on the top edge of the handle, ex-
actly in the center.

After the remaining parts have been
made up according to the details, the as-
sembly may be started by gliing in the
ornaments, Nos. 9 1) and 1. Then the
side panels, Nos. 1 and 4, are assembled
with glie and allowed to zet. The two
sides are connected with the crosseails,
No. 8, and the bottom, No. 3, is glued and
bradded in place. Then the center panel.
MNos. 5 6, and 2 15 glued up, being

careful to fit it so that the posts, |

No. 5, will just slip into their slots E'D” WG BIT 4’[@‘ RORING

in the crossrail, No, & The fin- ': FE'H ﬂ?ﬁfﬁ#gfég /" TABLE
ished center panel iz fastened to |ﬁ|:|:|q LOWER B ?
the rest of the assembly with 154- / -

in. No, 8 wood screws from the CLAMPS 4 A

inside of the crossrail. The edge

of the table top may be treated in A '.

alternate ways to carry out the e

— ——

effect of contrasting waoods, about
which idea the whole piece of fur-
niture is designed. If the center
core of the panel is sound and of a light  dlc so that the top will e held on securely
color, you can trim off the outer layers of  without any shake. The piece should he
veneer 44 in. from the edge to expose the  finished without staining by first applving
corewood. A hetter method is to run a  a coat of filler-in oil, carefully rubbing
¥ by "ig-in. birch strip around the edge  this off after drving a few minutes until
of the paneling, mitering it at the corners. it appears dull. The oil in this will darken
To lay out the mortises and handhole in  the bireh or lighter parts to a pleasing
the top, lay it face down on the bench and  straw color, just enough to take away the
set the rack wpside down and properly  raw appearance of the unfinished wood,
centered. Then scribe around pieces Nos.  After the filler has dried thoroughly, sev-
11 and ¥ to locate these holes, The clamps, cral coats of white shellac, rubbed to a
Nao. 13, should be & snug it over the han-  dull finish, will complete the job,

Setup for Boring DH:-zratmn to Have Dowsl Hoeles Registerad Por-
When Parts Are Assembied

Dirt Kept Out of Mechanic's Eyes
with Celluloid

In order to keep dirt and grease from
dropping into his eves and face while lv-
ing on his back under a car, a mechanic
maide a celluloid hood to fit over his head.
The cellaloid 15 rolled into 2 half evlinder
as shown, and is tied with a string at each
end to hold i€ in shape.

2 R 0% T - N . .
srim < arelh By [ White Tead, thinned to zuitable consist-

ency with lard oil, makes a good lubricant
amd Grease for I-'“'EE-.

Cellulpid Heood Protects Mechanbc's Face from Diet
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A Handy Bench Oiler for Saws

With This Device Dne Can Quickly Qil Both Sides of
a Saw 1o Protece e fraen Fuss

Pulling your saw through this oiler
coats both sides of the blade. The oiler
consists of two pieces, a base and an up-
right, the former being bolted in a con-
vemient place on the workbench, and the
latter slotted and lined with felt, which is
glied on. The top of the slot 15 cut at an
angle to cnable quick insertion of the saw.

Clip Prevents Loss of Wrench

Riveted to a
wrench, a
spring clip in-
BUres aFamskits
loss when car-
ried in the pock-
el. This ig espe-
cially handy for
mechanics who have to carry several small
wrenches, such as those used on tappets
and distributors.

Zinec-Plating without Electricity

An efficient zine dip-plating solution is
made by dissolving ordinary Ive, 1 1b, in
water, I qt. While this solution is hoiling,
add a quantity of zinc dust and continue
the heating until no more zine will dis-
solve, The excess zinc may then be re-
moved by allowing the mixture to settle,
and pounng off the clear solution, Well
cleaned articles made {rom copper or hrass
achuire a uniform gray plate of zine when
dipped in this solution while hot. Articles
made from iron or steel may he zine-plat-
ed if they are bOrat copperplated by im-
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mersing them in a solution made by dis-
solving copper sulphate, 114 oz, in water,
1 gal., to which has been added 1 oz, of
sulphuric acid. Without touching the cop-
perplated work, rinse it in clear water and
immerse it in the hot-zine bath. Iron and
stee]l must be freed from grease by wash-
ing in gasoline or by immersing in a
strong, hot lye solution betore plating is
attempted, If the work is acaly or rusty, it
should be pickled for 5 minutes in a bath
made by cautiously adding sulphuric acid,
L4 Ib, to water, 1 gal. All solutions must
be used in containers which are not at-
tacked by the chemicals, Enameled pans
are satisfactory for this purpose. ZLine-
plated articles made from copper can be
piven an imitation bronze Anish by heat-
ing them in an oil bath to about 273% F,
The work should be watched for the de-
velopment of a suitable color. In heating
oil, great care should be taken 1o avoid
fire. An clectric hotplate is soitahle,

An Adjustable Hook to Support
Long Work

Suspended from the rafters or ceiling,
this adjustable hook, which consists of a
heavy compression spring and an iron rod,
will be found handy by blacksmiths and
shopmen for supporting one end of long
work while heating or drilling it, An eve
iz bent on one end of the spring for at-
tachment to a chain or rod suspended
overhead. A large hook is bent on the end
of & rod to hold thé work, while a smaller
hook is bent on the other end so that it
can be pushed inside of the spring and
hooked over a coil of the spring in order
to obtain adjuztment for holding the work
at the most convenient height.

Held fer Dilling or
dijustable Hook

End of Leng Werk Convenlesel
Hearing by Means of an
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Guides for Centering of Keyway
Cutters Save Time

Considerable time can be saved in set-
ting up small shaiting in a milling machine
for catting Wooadruff-kev slots, by making
up a number of guides for centering of the
cutter, To make the guides, mill a Mg-in,
flat on ome side of several short pleces of
stock of the variouz diameters required.
Then mount the piece in the vise, with
the flat bearing against the sliding jaw,
and sink a kevway deep cnough to serve
as a guide for the cutter, it being assumed,
of course, that the latter has been pre-
viously centered. By keeping these short
picces an hand, it 15 a stmple matter to in-
sert one of the required diameter in the
machine and center the cutter for the reg-
ular work.

Jig Simplifies Accurate Drilling

When a number of holes are to be
drilled in line, where their distance apart
ia equal to the graduations of a zeale, the
illustrated jig will be useful, Two C-clamps
hold the scale on the work above the place

Bcale and Metal Place Aid in Drillisg Straight Line of
cles Equidistantly

where the line of holes is to be drilled,
while a third clamp holds a metal plate,
which has one half of the upper edge bev-
eled, and a guide hole drilled in its center
directly under the position where the bev-
el ends. Inm use, the plate {8 moved an
equal distance along the scale cach time a
hole is drilled.

[ Screwdriver hlades dampened and dipped
in powdered rosin or emery powder will
not readily slip out of the slot in the head
of a screw,

853

il "-‘l e
] Uik aoewie | THHER
" i I',' TUBE

Fiece of Inmer Tube Mailed between Two Boards and
Flated with Handle Makes Floor Squesges

Garage Floors Cleaned with Sgueegee

A 24-in, section of a large inner tuhbe,
folded i hali and naled between two
pieces of 1 by 6-in. stock, makes a good
squeceees for cleanming concrete floors m
garages and basements, The rubber shounld
project about 13 in. beyond the lower
edges of the boards. A scraper or stecl-
briztled brush, attached to the top of the
squecgee, helps to remove caked spots,

Substitutes for Quill in Ink Bottles

A wood screw, or a ball-pointed nih,
sttbatituted for the guills furnished in the
cork of draifting-ink hottles, will be found
handy for All-
ing ruling
pens when the
quill hecomes
incfhcient, By
shaking the
botile beiore
removing the
cork, enough
ink will ad-
here either to
the screw or
to the nib for
one filling of
the pen.
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This Fest Prevents Ehirlp-Edg:b:'l Wark [ram Belng
Jurked fram Operator's Hands While Bufing

Rest for Sharp-Edged Work
on Buffing Wheel

Bolted to the bench in front of a buffing
wheel, and extending up even with the
center of it, the illustrated rest prevents
sharp-edged work from being jerked out
of the operator’'s hands, It consists of two
round metal plates drilled in the center to
receive the bench bolts, while holes drilled
and tapped near the outer edge receive the
ends of a suitable length of iron rod, bent
as shown, As can be seen in the lower de-
tail, the rest is adjustable,

Lock Washer Holds Setscrew Tight

Here 15 a new use for the common lock
washer. Instead of being used under the
head of a bolt, it is placed in the bottom

e of a setscrew
hole to hold
thezcrew tight
and prevent it
from heing
loosened by
vibration, T
the haole in the
shaft is not of
suificient
ilepth to per-
miit the inser-
tion of the
washer, it is a simple matter to drill it a
little deeper,

Siphoning Water from Flooded
Street Excavations

While working on a plumbing job where
it was necessary to excavate a section of
the street and the sidewalk to reach a leak
in the service main from the city water
main to the building, the water ran into
the exeavation so fast that the workmen
could not complete the job. There was no
pumyp available, and as it was impractical
to bail the water out, a long hose, with a
faucet at one end, was obtained and the
iree end inserted into the sewer-trap open-
ing in the cellar. The hose was then filled
with water, and the end with the faucet
submerged inte the flooded ditch, When
the faucet was opened, the water was si-
phoned into the sewer. The fancet was
adjusted so that the water was siphoned
out as fast as it entered the ditch. In cities
where there is a vent for the sewer at the
edge of the sidewalk, the lower end of the
siphon can be placed into it instead of
running the hose to the cellar trap, When
possible, thia method is preferable to a
pump, especially in residential districts
where engine noise is objectionable,

Bhield on Hacksaw Protects Hand

Ta keep vour
knuckles from
being injured
by having a
hacksaw sud-
denly break
through the
work, alip a ree-
tangular piece
of old auto cas-
ing over the
saw handle as
shown, The piece should be of sufficient
size to cover the knuckles completely.

Brass Plating by Dipping

Small iron or steel articles may be given
a thin, durable plate of brass by immers-
ing them in a solution of copper sulphate,
132 oz., and stannous chloride, 134 oz., in
1 gal. of water. When these chemicals
have dissolved, cautiously add sulphuric
acid, 134 oz, Work to be plated must he
thorpughly cleaned. Eemove grease from
the object with gasoline or by immersing
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it in a boiling-hot solution consisting of
1 Ib. of lye in ¥ gal. of water. Scale and
corrosion are removed by immersing it for
3 minutes in a pickling bath made by care-
fully pouring commercial sulphuric acid,
%4 lb., into a gallon of water. Do not pour
the water into the acid. Both pickling and
plating operations should be carried out
in g stoneware or enameled container.
The color of the brass plate may be varied
by increasing or decreasing the amount of
stannows chloride, The less vsed the red-
der will be the plate,

Flash-Lamp Reflector Folds Flat
tor Packing

Folding to a thickness of 34 in., this
flash-lamp reflector is easily slipped inside
of a caze or coat pocket, and is readily set
up. Sheet metal is cot into pieces of the
sizes indicated by the cross-hatched zec-
tion of the drawing, after which they are
hinged together as shown, Pins are sol-
dered to the top and bhottom near the out-
side edges to slip into holes drilled through
the sides to hold the reflector rigid when
unfolded. If aluminum is used, the pins
will have to be riveted, as ordinary solder
will not adhere to this metal. A hole s
cut in the bottom of the reflector to take
a flashlight, which has a keyless socket
goldered in place of the lens and reflectaor,
The socket fts by friction in the holder
and may be held in any position without
danger of coming apart,
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Made of Sheet Metal., This Flash-Lamp ReHector Can
He Folded into Compact Bundle to Facilitate Packing

ing Baoard Helds the
Compass or

Trams
mel Foint When

3 L Extendion om Diriw-
f Drawlng Large Arcs

e “WEDGE

Drawing-Board Extension to Scribe
Large Arcs

For seribing large arcs, the illustrated
extension hoard conveniently holds the
compass or trammel points. The exten-
sion is merely two thin bhoards with a
block nailed between them 2o thev will
straddle the drawing board. The top plece
extends several inches bevond the edge of
the board and may be covered with card-
board., A small wedge inserted between
the drawing board and the lower piece of
the extension holds it in place.

Cutting Grooves Inside of Cylinder
with Power Hacksaw

On a job where it was necessary to cut
several small grooves mside of a cvlinder,
and no tool was available for the work, a
power hacksaw was used succeszfully. The
vise on the saw was turned zo that the
blade would run between the jaws instead
of alongzide of them as in the usual setup,
The cylinder was then clamped in the vise
and trued up with the blade, which was
loosened and placed inside. A piece of
steel, slotted and casehardened and then
clamped temporarily to the bed of the ma-
chine, guided the back of the blade.

flAn acid-proof coating for tanks can be
made by mixing pitch, 75 parts by weight;
plaster of paris, 9 parts; ocher, 9 parts;
beeswax, 15 parts, and litharge, 3 parts.




rﬂ’biﬂ 0

C

r'l"'l | RELE mwers decided on a merger of

their adjacent claims. Then came an
argument as to their individual holdings
in the conzolidated properties, for they
were caleulating their proportionate rights
on the bagis of how much fencing each
claim required. The survevor arbitrated
by pointing out that the three claims,
which were in the form of dissimilar right-
angled triangles, were of exactly the same
area, and thus the owners were entitled to
Iike shares in the new company., Now, the
area of each triangle was 3,360 square feet,
and it makes an interesting problem to
fdiscover their respective dimenstons, for-
ther information being that all sides of
each (base, perpendicular and hypotenuse)

By SI.AM.LD?D?')/ 2 [ mzt,
L teriinm, (;{
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¥

were whole numbers,

' B < iy
the comparative proportions, What were
their dimensions?

DONSTRUCTION estimates of my

friend’s eontemplated bungalow pro-
vide a puzzle, as follows: Estimates of
paperhanger and painter added together
total 51,1%); painter and plumhber, $2,150;
plumber amd electrician, $2,0060; electrician
and carpenter, 3,985 ; carpenter and mason,
F4.600: mason and paperhanger, $1.715
The total represcnts twice what the cot-
tage will cost, since each workman's esti-
mate appears twice.