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A Sensational New Business
T hat— A lmost OQvernight—Can

Sweep You ro Riches

This iz among the hesd peblic apnoencementa of what 3 undonbiedly the most amaring mooey-

making opportunity ever offered to the teaders of this—or any other—magarine.

It tells how

ooy mnbitions, levelhesded man can establish—practically overnight—a remarkable mew kind
ol businese that can pay a steady met cmsh profic of 40,00 a day—a business that offers uns
Huseed opportunity—a business thar is destined to make mamy men independently wealthy.

HERE. briefly, are the “high-apets™
of this thrilling new busness
thar will ereate “fortunes”™ for those
with the vision and Enn::ig]:il: o et in

on the ground fear now:

An witeely new prodwoct with a

I'Il'l'l.l'lr_.l| staple demsand and big
HEpi-I bagness, yet one that has all
of the appeal of & nevelry.

2 H:q!:ihn [P I'uilquu-lc;l-nmq can-

vapsing or selling, You si ¥
mamnifectuee.  Stoses will ssli nﬂu
entire output.

Eﬁ'udm:u FA000 & day met
prodit, sllng yous entire out-
put at wholesale.

4 A protected prodicey andd a pra-
tected process,. Only owr licen-
wota can make o sefl, | Yo
are p:a!:q:ud against cuttheoar peioe
coifprliiins.

5 Pays steadily; no leam seasons.

ﬁ Big TH‘I:H“.I o he mads in
smnallest town or lorgest city.

7 Absalrtely no experience needed
o be succesaful.

Eﬂn expeaaive squipment
needed. ¥Your whele invesement °
will ke less than pous frsl week's
potentizl income.

This is truch: not ficrion—{act; ner
theory. To the best of our kaowledge,
no other business in America offers
onetenth  the -appnrtl.m.irl'.-' for pmﬁl;
and independence,

Vision Turned to Reality

A few months ago, this amazing

) mnnr:g,r-making pq'ladl..lr."l: was nothing

more than a dresm—the vision of s

inventor, Mr. R, H. MNewin of
Chicago,

Today, the Mewite-Petzper pracess
[T :I'E:.iI:[:.r with every derail p:-r.fmed
'—mmp]EtE with tested plans of opera-
tion worked out—all necessary equip-

ment rr:m:[].r to turn over to those who
are prepared to develop this new “geld
mine.”

No Selling—No Canvassing

Do not confuse this new produec
with anything you have ever heard of
before. It 15 not a potato chip, mot
candy, not a cheese chip, oot a paste

proparation, not a popooen—but a
natural product that comes from the

sky, from the ground, and from the
air, It is naoc like n:l'qn;ﬁing you gver
saw of heard of, or imagined,
simple trsh abour it is sceanger than
vour wildest dream. And you can be
the first wo .r.upp]:,- this great demand,
selling your entire output at wholesale
o stores.

S100.00 a Week, Net, to Siart

According te accurare Egures, the vesy
iR tha firit aperajzon should proe
duce a mer cash profic of sr Leasr E100.00
a week, HNipce it 6 possible to make $40.00
& day, vou can see that @ weald take cnly
wwo and a half days of full operarion oo
make 3 proft of 10000, This, we figure
no b & etiineem. e wold not he fntee-
ested in licensing men who could noc make
at leair thag misch ewery werk,  Then, ai
demand increases, otber men can be pur ce
work Inr pou and yom can dauble, tnple,
or guadruple your weekly profic as soeady
repeat bosiness  develops.

No Expensive Equipment

Oodinerily a E::l;luﬁlﬂﬂn FTY Hp as this
would  reguire o purchase of capensive
B FIE, But our :nl.nd:rlmin; -
e E:.: Been s simplified that we can for
mish you with everyching yom meed, igarg
afd meking a |.~n.-|'5,-| the weey fisst day—all
for an myestment of less than FURREGD,

Na Experience Needed

Abeolotely mo evperience i mequited ta
r|uir|:5|.' bréome wuccaisful o chds tllrl.".ll'.a
and fascinaring new buasiness. "We tell youa

ta  start- —how  to establesdi pourscll

gaickly—tipw #e aperete the bosiness the
very day you are ready to go. " furntih
all Filg=a e 1Y B, #pElsing sid tquipmm'r.
Any men with ordingry mcelligence ard 2
real desire to sucdeed df boeand et make
EEanEp.

Small Town or Big City

Anocher feature thar makes thizs business
mlike Eny ceher 13 thae it can ke n-F-rlild
anywhere. [No marer where you live—in
the smallest tnwn nr the largeas n'.f:r\—_:,lw
ran establish youmelf pracically over might
and wmiart enjoying an independens income
G OfcE. rurs the fur\-rF.ln.‘ facis, ra
an readily see that chis is nor & business
fze the fdmed tar wha i saricfied @
make & bare living, bam for che wide-
wiske, aggrekxive  go-getter who wants o
e his eoegy amd emthustias pioduce the
predtext  poomible nesglts ¢ shorrest
possible rimse.

Facts Sent Free

Ta all mwch men, we request permission
te mmail an unesugl amd complets preaensa-
mon.  After you hawe read the amazing
facts arul Hpures En chis presencation. then
you can Jdecide whether e nce en dndeial
anvestment of less than §1%0.00 is oo mudh
ta ask for n:rrrlp'lrlll Puiiness that can v
back that invesoment in the firsr Towr days
af ;lp-r-rim. ard them omtimue to par as
i B SI3I.00 & week et prodit far
vimgle squipment operation, and w@p woas
J“*-F-!" @i o4 1I'Irll.l.l.'ll'lrl wn'lk are profis to
those mem who Bave the abilitg to coganies
amuf direct osher men.

Act Quickly

There 48 B e o lose. Teday thia
prommaitian i new, Lemornoe it will be
a liccle older—next week a lile older still.

get the faces withpizt a moment™y amlay,
In's che newcomers in any encerprise of
thus semt- the “grous] floer cprratom’ ==
who always reap the richess rewards.

There i3 no cowpan oo this page. We
da net want to hear Erom cocpon clippere,
If yeas don't mgree thar ehis d8 westh &
letcer—or a telegram—you ame pot the man
for the husdinews.

Lo writr o wine tnrh:f—uir‘hm.ﬂ' the
sli st oo of cbligition—and ger the
:_n nT?lléun that can maka yeu anndiprnide g
er life.

54 West Ihinois St
CHICA G ILLIMNOIS

Whetw writfng to adverfizors please wondion Pepuler Mechaiics



2A POPULAR MECHANICS ADVERTISING SECTION

TAKE PICTURES ‘round Home or Workshop

MAKES PICTURES LIKE THIS

EASY FOR ANYONE TO TAKE

FREE—write far
@n intaresting naw
baoklat an INDOOR
pictura-taking

MAsk your drugmist or camera dealer about this magic new picture-staking lamp. Better still,
get some lamps and learn how they make rndssr pictures as easy to take as snapshots in

sunlight. Now only 15 cents. General Electric Company, Nela Park, Cleveland, Ohio.

GENERAL @ ELECTRIC

MAZDA PHOTOFLASH LAMPS

When writing o adecrtisers please menfion FPopular Mackaniog




Popular Mechaniecs Magazine

200 E. Ontario Street, Chicago, U. 5. A.

H. . WINDSOR, Founder H. H. WINDSOR, Jr., Editor and Publisher
Losdon: Blessageries Hacheste, Parin: Fladheme 8 Cie, Melbowrne : Gerdon & Gouch
3 La Balle Sauvage, e Flll, E.C. 4 111 Ruoe Reaumur 300513 Linde Callias S,
Vol. 60 November, 1933 No. 5

Special Features

Flying Photographers .. ... ... . . .. ... ... . . ... ...............  6G58
Counterfeitersof Early Man ... .................oococciiiiii........ BB6
Tricks of the Battery “Gvps™ . ... . .. ... ... ................... 674
Where the West Is Still Wild 690
Between the Halves Eh:}wmanship....... I . -
You Mustn't Eat That! .. e . . 706
Traffic Cops of the Sea .. e T14
Making Planes Easy on the Ears S ... 722

Advertising Commumication—longer range of micre radie l.:thll:'ll-
i blnuaue maving sign ran by maotor . N wave 1Eeary L .. 721
iE -writing at ElgE altitude with Trozen AR TEr gri:.nuns—m_a_ ui' oat hulls TEG
hir-m B iy
[} logyv—flrica birthplace of mn-ﬂt:rrl ma11 i T4 milk purified by eleciricliy . X .. 6
ci=——pas keeps fresh 1o starage | g Jud tank ke milk I:-ut'tl.e advertizes -l T
Ty, . o Discase—new tlhear ErETiA &k CAlS -.ll . LT
“EBrhy prock mids scouis and raiders ... ... ... L) .Il:'.rlng—hun.l:l.n.g' Tost jew:E and purses o sidE e, . EOh
£un o THTF Cob ¢uarcy morar e Ty *’—L—f—m Afier i
iﬂmlrﬂr—h{h te gpol an Eaturn held meteor's rmpact . V11 a ru'.:.—:rn: e waterproal in chesnical bhath . .7a7
utomchiles, Accessories Farm
bucglar alarms broasdeast sstematically 713 g_;lrlcurnm irrlgation plan succesaful on .7
direciion slgnal liphis JTom pgear=shilt knob .. G0 rofary TUMEr prepares SOl or digs gEch T
drain plu EE: Eai!-‘m:Eet 'l'a.t".'l' e ddd wind-drrven electric plant runs egquipment |
Gar GUEREN DF Tadlie 1 BOES L) Floweis—car Lana M_aﬁf%mmﬁn%mmg [
Antomobiles, Apparatus—motor test and tuning units Fareat Fires—ranger calTies pump on back to ﬁj:hl: L7
now simplibed .. .. .. . . . il Farista—home irc WoIEE ... ... ... .....dL]
[Eite) ERAETIE Frops—albinags, grown in dye baiha . .. . hLi&
t triued by now ool Ty F llrﬂﬁtﬁjﬂ_mhﬂ_f.unﬂ;ﬁ_&ths:[lw;
ap wiljusiter for spark plug e iriiaciiaci.a....PdB8 Furnitwr Alest, Cops o carly Armerican 7349
Auntamaba Tires inld
tire EEIEIII:!I '-.-lll-mu] dr:lhhhg E05 expasel, pr
worn, warnish for L . 73l rehning, tEr et 5 mought L 53
.ﬂ.'l.':la11l:-11—1-1p:r|.ul Il:'ht:l- lrn:i'l.rilu -|:-|I-:_n; o BlenkT and Hammuer
k| pombimed with A1l L
Boats and Boating power, can wra:'l-: Building ... ... . 67
A Nty #ppeT Bag [ Ewd | NI T34 T35
Eﬁ?uﬂaﬂl pable :ne:l:t af . 733 antinE=—ueal-s r|. take largest In fortydour years. .71
n'rEr TIH] weasels bualt oo O, &, 1o year ... ... .....:148 neuwlation—>bright coating rellects heat rays il
bl CESER RAt N BLrCRMdinampg L. ... TEERw—CITElE guide alse Bty band=aw . . . L J0
E-:.I:!!I I, new uscs dor N T3 LBy Contalner—and Selector, Nas alde fAstener T1
Eu1ldmg—p:ﬂlal arr Blower jllﬁntu 5|l-rﬂ] I:|I.1|'II:I Ing time . . HEZ awn sprnkler—iurned nto ||ng|:=:! folentakn Tl
walelsm er=—metal-coated weed ke shesr copper ik Level Fendelum—pives guick reading
Cipgaret I:[g;lur:rE_ temIcal [N gives Nkt withoot flame. 731 ulghtnlnnrﬁr{mrll.l niture OF, aftects Nazard ol DLeiltg
Cleaner—for froits and wegetables 141 siTmc 1M
[Continued on Page 4]
ISSUED MONTHLY SURSCRIPTION SINGLE COPY, 25 CENTS
[n Unived Scates and its pessesstons, per year, postpald . . . = - . g2 50
To all cehier counsries in the Fostal Unbom - . . . a . a = N ¥, M)
Al subscriptions ase discontinwed ar expiraion, Pleaws examine date pricted on your wrapper,
Tarsiral iop Bevvaiedl Tlams Makler Srpt, 15, 1000, of 0l Figl (0o gl Chicagen, Dllacle, ender A8 of Sl=reh ord, 15780
Emiarsd ns Foecnd Ubee Mutisr ad ths Fesl O Deparimand, Conada,
Published mamibly by FOPULAR MECIEANICS O Capyright, 7003, by Popelar Mschanis Oo. Copselghe ln Ausiralia. Topyeight i Tonne.

Riscent changes in postal regulations make it neceseary that subacribers adwise us immediately of changes in address to
climinate delay and sadditional expense la dellwery of magazines



[4]

[Contents—Continued]

thl.nur:nﬁ:—d-br.trlr_ set speeds work
Medicine—""dead"” animals revived w|-1|ll artificial heart
Micreacape—Iinboratory, 1"“{[ set up under
M inerals—geologic map of % shows wealth of
Motorcycles—wheel chainge at high speed . .
Mature—aenecgy in sun, wind and sea for future man
Masy, Eritish—history of, enacted on glant ll;r;f”-g
Painting—first cont on wood gives little protection
Photo-Electric Cell—stops elevator at floar level .
Phoi.graply—"Hashless" fash lamp without :Iarz
Pipe Organ—"voice'"" builder has exzcting work .
Radi actical Wllﬂllﬁﬂ! -
Radia, Apparatus

programs with viseal efects

Weston set tester exrremely fexible
Radia, Batterbs—thumbtacks as termisal markers. .
Raiia, Brm:ll::ll:lrl.g:—:.tuhun covera world at turm af

wwitch
Radin, Receivers

analyeer for, tests tubis

battery set for bicycles -

peie-tuhe, all-wave, for 'h-rmnner:-

shadow meter for closs tuning

television defects easlly detected ...
Radis, Tubs-—you can walk on thess |
Railroad

motorcycle runs electric drill ... ..

golarium bailt in rear of new &ratn

train, high-apeed, beakes are a problem .. ...
R..h:q—hﬁlf-ﬂfnh for eeeth m:'hl: it clean @asser
Razor Blades—aold, used in cutting tocl .
Ribbon—stes]l, made into chain by robot |
Fubber—many new ases for . .
Salvage—go ‘Lutine’™ is laro
S.wimltzlunm-—quurtlrh\huhr ander water possible if you

prepara .
Ta.mlIﬂM_v—Jmpmed methods of mounting
Toirsis==one-room home in #uta trailer
Trafig=—aute wheel indichies depth of water aver rosd
Train—toy, electric monorail .
Tube—paste, rell-up key for .
Typewriter—with cain slot for 11'|-I|:||J|: use’ .
Venear—waid inlaying made easier with new
W agon—coaster. boy's, ballocn-tired has hand hrlh:: .
Water—phaoti cell in tester checks hardness
Window=—guard locks for apsn L
Waod—materials to replace luu:ht .
Warld—hbeceming warmer as ice BEe ¢Il-{|a

SEE

g EEEEEE EE

CERERE B OEE

EEEEEE

,_
=

EEEEEEEEEEEEE =

AMATEUR MECHANICS
Anvil—evlinder block served a8 ‘e -
Agquarium=—novel, indivectly leghted e
ﬁmﬂmlc 114
EMHE%H ways of BulViBg ToLBIEs

Autamaobiles, Eepaining

checking loss al compression in mater .

extra il light in emergencies .
Amtomobiles, Tires—device for carrying estra spare
.|'|.'r|ar_l,'—u. table 1ap '
Eatterics—alorage, chargﬂ] n1.-||.-n.|g]1'|. im car
Beading Tools—hamemsede, far |:|.1I:1:|r.|: smmall rrl-:ll-l]1ﬂ|z!!

F—pRLLLINE QUICkDy .

kbsimdin first aid for ald Boaks e e e
ar 1 5 al. 'rurtu::.l
an_view hn mngr;nh |:|-|

bl e==siTengthenin na l il
oML _candy_pail 7O

ermanently connocbed EG .'-l'-' M ouiler. 749
A i kel . i h'd
Em.l.zr-l{::,r Toal—Fram carling ron .. .. R k]

wphoard—daeT, Ras no OOEer TET

L TTE

— it
REE

EEEE

el
763
]
K]
THT
.1 5%

drawer, i to bBeld Gle felders . TER
geCrEt ?Eiwﬁr; ECE faor L]
D.ili.ﬂ?t]j orks adus URLMERT GIL . .. hg
Dag Tether—a never-tasngle . LT

L
]

T Ttz

Fargst Fireg—shovel used ta check .. TG0
Furniture

lop-cabin desk set and Iq-mrr .. 751

lish, how 1o m h:: i iici-:-.-.100

Garhage Cani=—mov BT — | |

Girease-Cup Ca agk clas 1 iraighten 776
RETRITE r 1ar
TS
best weather for nighe hunein T62
duck Bhnd, :muuﬁa ed ... 700
Troning Hoard—Tran halder 35 Mol e toe el 750
I1:uw—]’i1:a.l1.'l Ark and animals made on .. ..._.ib&
sntifyving in dar . L. pi-F]
Laditer ol Sach s sifle =7 i
LiJ'_TI'E'-—_dEEUiI:: solution for coloring ITE
agarine Haskets—twas unuswal N
iner—ratary ash mitter for sand and cEment i
TIREINE
haollow mills for making small machine screws . 77
imitation motors for_airplanes ki
L il r iE anegd animals ki
. T
aimting
iklelin
il
tighténing bristles in brush 754
Photography
how ro shiain brilllant negatives . .. 771
 obRaining quick prints from negatives AL
Plctare Frammea
hidder hanger far .. Th2
mage austprmf ... ThA
3 1 T
g ;1
3 i
oStage—welg hing Jetters wil B T
R-II:HF_'.I'II'I.H:. far I|.11.|:|:1:|. wark ]

T

-]

Lui;JziLh_uu_mm 165
siliety wwall ehimble (o T4
Tape—Fricticn, Boller 1o loo-CIeam cantainor ik
Toya— Hodlto Rex, B apring-fraven bockbng Brobcho, 787

ik
e Mes wrialiure made mouseprool by wse of. . TEL
W ood—Chin sirips, Denk Over & solering irom . 3
SHOPF MOTES
. . 784

Aluminum-—satin finlsh on
Automobiles, Repairing
chr-whig] jﬂh‘n gh]%n!kj with balt
truing up worn cylinders

Buckei—apouts. quickly formed improwve . .
A kar

: for
raimn eeping small an from entecing
Drills—pin. altering chuck to prevent hreakage of
'-r H‘hﬂ':h Fhlr"l'l-'lﬂhﬁi{-ﬁﬂ reduces breakage |
troplating=—with d, zinc and cadmium
Ernrr Wheels—dressed with hacksaw blades .
Flre Barrels—skhect-mnetal covers [ogy
Firs=—roots of young, cut for tramsplanting
Hammers—rpersonal handles for
HuLHmIﬂpl:.nﬁ _Il..g’ kelps lH. ﬂnll:rl.ﬁ ]
Jars—earthen, handles from wire and short syick
wark
TS

g
Mlea 1 hong-goiar a6 |
E|Eu—u1.ur.n ||1:|.1h Eamtmﬁ | ococdc.ocors-
Quarter Roupdi—large, molding o L

nortable for shop

Iumd safety hrake for ... . . .
shding Hoor cover dumps HEgns loads .. ... ... ..
Wi mproviael lor nngle sioc
"i'ila.'nm:' Flag—gas pipe protects ... ...




POPULAR MECHANICS ADVERTISING SECTION

| know All Three_

FROM THE BOTTOM UP!”

A CERTIFIED INTERVIEW WITH ROBERT RICE, GAS

“T've learmed plenty about automohiles on this job.

EYOU SAW a hondred cars a

day and “'got ovt and got un-
der"" ax often ns Bob Rice—vou"d
know "'all three"" low-priced cars
pretty well,

Bob Rice's present Plymouth
15 his third. Its rigid=-X double=
dropframe was one thing thatsold
him. Heat-resisting valve inserts
that let you o 30,000 miles with-
out valve grinding was another.

PLYMOUTH SIX

SAFETY-STEEL BODY -

FLOATING POWER -

But the biggest thing, perhaps,
was an accident. Two cars crash-
ed — and hoth of them hit Rice
in his Plymouth. His ear wont
completely over— but neither he
nor Mrs. Hice were seratched.
Youwecan"t sell him nn}ltl‘linﬁ but
a safety-steel hody after thael
With Floating Power engine
monnti ngs, :nfe-l].' = steel Body
and hydraolic brakes, Plymouth

HYDRAULIC

STATION MAMAGER, 59 ALGER AVE., DETREOQIT, MICH,

BRAKES

o that's why [ Bought one. . . my Dird Plysionrh. "

is a really modern automobile.

““Look at all three'' low-priced
cirs — gompare them —and buy
as soundly as Bob Rice did.
Senmdard models priced from $45 0
510y De Luoxe models, ™95 o E5U5,

All prices E. 0, B, fnctory, Detroit, apd
subjeet e0 ehande without notles,

AND UP F.O0, FACTORY, DI TROIT

When writing o adverlizers pleasze et o Pomilar Mechanics
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“I Saved Six
Orders And Made

Weeks Pay
in One Day’

\ Thanks To This
%  Pocket Volume!

'-'-I never made more
than 545 a week. I knew
I cught to make more.
But I was ignorant—un=
trained—didn’t really
know how to sell. I was
commencing to despair
of ever learning by ex-
pericnce. It wasn't until
one day, when I was
resding & certain magazine, that I ever
knewr there was any other way to learm.

What I read gripped my mmagination. I wrote to
find out mere about the sensational traimng men-
tioned, and the .Ell:l.‘l.u'lug new Free book, * The KE:.I'
to Master Salesmanship,” which was promised.
When the book arrived, however, it had a com-
panion—a tiny pocket volume called ““Mistakes
Commeonly MMade in Salling.™

Do you know, that little book was alive with ideas
for mel Just one page tipped me off to o bod mistakes 1 woa
making Moreover, it showed me how to save & leaal iz
recent prodpecti—turn them into sales, although I thought
my chances were gone. In one doy, just calling on thoss six
ald, sup 1y e prospecks, 1 got every one of them
—and made $90—two ordinary weeks' payl

You bet I enrolled for the full course of troining after that!
Toxlay [ &m making $4200 a year more than 1 did then,
I've lost my envy of the “born' saleamaon; this training
rmache & sissbEaslul aaléaman aist of me, as it c&n out of agiv-
pne with ordinary broios and education.

M my first five years

Two Books FREE! [T--¢
Whether you sro plugglng along unsieessdslly T ALESMANSIEF

a4 & salinan, or are down in the o In s noue P
||IIE lol, Bemdl (m Ehe poupom tolday fr your Fros - i
coples of these two woendeeil sska  Hen wh
oy many men, Whs rogd Lhse beaks, have galnoes
EnnEntel nEs the big- pay ranks of sucessiul | -

mdimimen, through this ensy form of trolnles, B
Mo tost: oo obllpailon. At Bowl |
R i i
MATIOMAL SALESMEN'S TRAINING
ANSOHCIATION
Lo Dept. 5-186, X1 W, Elm 5¢., CHICAGD, ILL.
L e e — ———
Matkoa al Saledmen's Trafning Asisciation
Dwpe, 5106, 21 W, Elm 8t,, Chicags, 1, I

Without chligaclon te me, plense send mip * MBstake Cammanly |
Rladdn fin Bidllng, " e will AR Tl oy Lo Maatir Salesmanship™
and fwll detalls of your turl-:huu pervice feafares, Ioeluding youar |
FREE Employment Service.

1| " | honoae0000009 5000000 00000000 0 DO000000A0000000C mae
Address ., . .......
Clky...

J AEE, o e DETUDRREAR, L ieei i iic i

e e o e e e e a7 Wttt |
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Learn at
Home

Lo en expert

wregtler.  Learn ok

o Tha g bk
Barns,

AT W OOprF .

H“'I:! EURNS SCHOOL. 3378

Go To College

Every H‘I‘J[- id job demands callege-grade training. If
yau can't gut-::remd:ut eollege, we ean give you by home

nud].r ﬂlgl:-gradr. vocational training intheimportant
branches buziness and industre, Write TODAY for full
information, stating kind of work preferred. Mo obligation

American School, Dopt. C-§36, Drexs! at 58 St., Chicage

FHOT B,
Courtaey Blde,. imaha, Meb

AT HOME vou can lesrn by sur moders and
original sRtem ol inB o lon &6 sy parked 1 e Wa el
Repairing Trede o? bomeas good or beitar than ac
& wheap. Youcan sum maoney whils leaming aed 8-
pures well paying poslten or sam in butiness alier
:ﬂlllpll.":lﬂ. wiig counes o [nstruelion. wwich

are miwayd In demand and srn irem
1=n o §75 per weak, For paticulass apply io the

‘Wisconsin lvﬂl“l of 'l'l'll-lh
534 . Muses St., M

E NG INEERING
and ARCHITECTU RE

IMTERESIVE PRAGTICAL T‘P’H"Eﬂ. ‘EWHII‘ ru r|il lr|rll|
H-'l:h.lur. oal, Berocioral. A E n

-n.-J n;"'... omil xwm.  WrHa [or .
FINLAY EHGIHEERJHG Cﬂl.-l-l'-ﬂl
#aid Irun--. a.-._ Hanass CHy, Was

o wm%% )
Free 56 s

B30040 a yonr and up
mﬂmhuﬁul. Flager Prist Opammcar ok Gooms.
T gims, &L ewall srse. Wriks lor con-
Lrh--l.-ll I regerit dad dealls
MOT ks &#pk 1n bivs usdss 1T pears al oge.

L] OF ARPLIED BCIENCE

Limrsiure will

Ba bim Eim,
™ chinwms, .

GOTTPOSITIONS

%105 Tir S200 MONTH
E TRy, Mall Clerk {  $Immisrant Insp
AP, O Laharor sRcamAlreas

¢ R Carrler (i Awlinsr

f  18pecinl Axent { ITelephone Gpr,
-F '|I'_!u5|:u|:n::=n:|u:c'|:ur { U 5 Border
L

Py hall Cacrler Tatrol
PR LY LTHICK
IhIatron
JTFOSTMAETER

yChmafear
"Watchman
‘-F'LIIIH1 ]'.d.ll-:irl'.'l'
JREanks

Gaverpmeni Jobs mar "x."
epperiunicis, wie. ALL EENT FHEE.

Whew wreiling o adeertigery pledagss mealion Poptilar Mechanios
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TA

Accountancy Home-Study

made interesting and practical
thru problem method

‘ .?"DLTlmuwuwella:wcdu
that Accountancy fits many
men for positions that pa

three and five and ten thousan

dollars & year—gives many other
men unusual opporTunity 1o starc

a profitable growing business of

their owi.

You probably realize also thae
—becanse of the new state and
federal legislation—the account-
ing profession faces now and for
the next few vears the greatest
opportunity it has ever had,

The only question i 5=—just how
practical is it for ye# to train your-
self adequately in Accountancy
thmughl}:umn study?

And the answer lies in the
LaSalle Problem Method.

For this modern plan of train-
ing not only makes Accountancy
study at home thoroughly prac-
tical but makes it interesting as
well.

And here's how:
You Learn by Dofug

Suppose it were youl privilege every day
to s io conference with the awd
wouar codt pany or the head ofa successful
sccounting firm. Soppose every day he
were s lay before vou in spstemaric order
thiz various problems e s compalled to
solve, and were 1o explain o you the
prjn{:gl:; by which he solvesthem. Sop-
pose that one by one you were 1o work
those Smhlms aut—renrning to him
every day for counsel and assisance—

Granted that qﬁvilrfe,surzlr ur md-
vancement would be faster by far than
thar of the man who 1s compelled to
pick up his knowledge by study of theory
alone.

Under the LaSalle Problem Method
you puarse, o sl m:-:m‘s:d- nd purposes,
thatidentical plan. You advance by solv-
ing problems.

Oinly—instead of having ot r Com-
mand the counsel of a :Eu':h: mrjdunl
—one pccountant—you have back of you
thie organized experience of the lorgest

Silver Anniversary

1pol-1937

itor of

LaSALLE EXTENSION UNIVERSITY, Dept

Please send me, feee of all cost or obligaton, ¥
book, “Accountancy, the Profession That P
prodession of accounmncy and your training |

Name...cia0s

Address. . .
Pasition. ..

+BEALEEddLESE LaEddLESd EEATERAT R T E

When writing fo adverfiscrs please meontion Pepular Wechoarics

Busi ness fraining institutionin the waorld,
thclu:hl;:riuu' vehndingsolscoresofable
lfmuﬂilﬂﬁg!pﬂil[i.ﬂ!. the actual prio-
cederenithe most successiul accounranis.
Thus=—instcad of fumbling and blen-
!!Erjn:—'_l-'uu are coached in the solv-
ing of the very problems you must face
1 the higher aecounting positicns or in
A #coounting practice of youfd own, Se
y step, vou work them ouwt Eqr youarse
=—until, &1 the end of vour triining, you
have the kind of ability and experience
for which business is willing and glad
to pay real muma,:—]u:t as it was glad
o pay these men,

Five Men Who Tested and
Proved It for You

Por instance, there was the man who
sarted Accpumniancy training with us in
Lo LG, After a short period of siedy, he
peok a positen as bookkeeper fora vear,
aad then became acoountsnt for a [ea
ing guromaobile manefacorer—with twis
bookkeepers under him, Today he is
wditor of one of the foremost banks in
a8 stadg and hia salary i3 3235 percent
larger than when he Eraiming.

He writes, " My fraimimg i1 the best fn-
pettmend ['p¢ eper wrady, sloirdig o cash
vaile PRy fudo five figeres”"

And the voung clerk, carning 79 a
month eleven years agpo und now getting
many fimes that as ;m-:ql puditor fof
an outstanding, nation-wide organizs-
rimin. ‘ﬂi"!:lgln six months after bo began
ouf [Eaiping, he was ¢arning $123 a

Send for
This Book

sIdames and addresses given on request.

month and within four years, he was
varning S50,

Daﬁnu wonder that hclwrl'tc:. “Fhile
Lafa eﬂimmﬂfﬂﬁwhﬁrsm
e e f Srom personal experience
that they are troe.”
Or et us tell you about two meo—ono
g stenographer and the ocher o remil
clerk—nadther of whom Enew fioce ¢ han
the !i!‘l:l])]!l‘l: elements of bookkeeping.

ne i3 now the comperolier mqf :hﬁ]
other the pssistant compiroller of a [arge
Clibpany.

“LaSalle tramiemg i Higher Avcawn-
famey,"" wreite hoth, “reas e derbordant
factor o owr rapend climb,"

And if you are thinking about the
C. P. A, degrec and 4 public accounting
Iu.l:.in:s:l your own, rexd abowc che
pharmacist who was MTE_LJ:E[‘-‘E{!: wigk
l:lmrliﬂll'llﬂﬂ whena Eregistrar
secared his encollmont for Accountancy
training. Eight months later he left the
drug siore o ke & bookkeeping job
ot 520 g week—[esz money buot [arger
a mu-ni:r.Thrc:runh&crh: sl
the C.FPAG examination and a year later
ilﬁ he Wi ﬂrnlru_: £ 5,400 8 VeRE. N::-g.u'

& has his own highly suecessful public

accoupting Grm for which he says, "My

il ; been largely res
sonndlle,”

One-Tenth of AIIC. P, A’s
Avre LaSalle Trained

If you want still more proof, remember
thar 1,200C, P. A s—ap imarely one-
tenth of all those in the Unitesd Smres
who have ever passed the di It ex-
amineeion for this coveted degrer—are
LaSalle trained.

And knowing these faces, ask vourself
if there can be any further quesiion abouat
the practi cability of this tmainiog for yvou
—ask rather if the feal question 15 mog
ahoatthe size of your own ambition and
the quality of your determination.

For Accountaneyis no magic wand for
the lazy orche fearful or the guirter—ir
nﬂ?ﬂ.‘: success ooly to the alert adult who
has the couragete faceth T}fpcu and the

ill e carry on till the job is done,

™
1§ that individual, the coupan
below, filled utand matled, will bring

vou free the information that can open
up to you the fumere of which you have
d]:ﬁm:d.—lb:i.i.in' and ioceme and sucs
Cess,

_Is_ie oot wonh getting chat informa-
[£a s

&g yoars of service to

LaSalle Extension Univercity evrseosomenter

This oOne

WFCH

AR ..

e T | T

85D-B1J5

-850
=

b r
T i

s EE L EEE EE
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WANT A CAREER IN

b= L R PHOTOGRAPHY?
Lsnany  [Wkar lll::_u:- JFM -1.54.1: IJhu:r .th-LF'- Big opportunltbs:. Laktn guickly

f 1| L “H"”., FFi.'I'r..I PRI '_I_: Pl r';'l:'[" | 23 vears' eaperienoe training meen
SIFCRTY - HAECTRITE I'J-Fl'i'l'r'l' By Hermon  ELAFTRGEY - SCOmOT mnd wommen for suceessful eareers

in Phowgraphy {commercial,
Know Electricity as Experts Frmnbal weicgance & o
Know It—and Getan Expert's Pay!

Fersoonl attendance or Home
Hosovery hos bogun! The months abed &re chareed with sgnifl-

Brudy. Freo bookleg, Meds do
Suceerd 40 Flaofegraphy.

NEW YORK INSTITUTE OF

ﬁmﬁumtlnn What will you do io get the jumn- oo the PHOTOGRAPHY
other W . -
Thousands of mmen Lave ussd 18 Weat 33 5e, (Dept. 490 New York Cioy

WRITE
T#LF |F=t| fh |INL¥§iE:t NOW

Lot Us Trmin 'inu]'ur. Real Job:. ACTIVE MER
[-—=1% i ES—wanted is the Ratlwap ond Fur Field

Y Healibdul, intereaiing; fruvel or wiay mear homo, O
||:|:|||||,i.|:l:|u||| of o few wieks' homs scudy, you an stars
in = pomiicn paying up fo EL40 pnr month, plas sE-

The Croft Library of | &\ RE
Practical Electricity

The Ciodd '|d|"-r{_ o 8 cemplds slesbrim] eduestar. It i (ourded on preciwe—on
20 yrarm ol s4irfa beye s prrensean work sa [ o sctaslly dere. b s mmmed drom
pever b3 sover wiih b kind of leed-lssdsd M=ts ysu wani Wrrisn == thar ik
Exmeer s encilly underwinmd B, ver & s, & iharough; ihml & s ik dadly gukls
of 5 Gighly paid sleririceal ‘Workors mad sasitesrs.  Lrall dell Feu U Lkl |

n reed i0 hrawr mboul meslors, @eESraters, BFTRAEEre MLl ohh, Crimsfor e TR
.ﬁru“. F ol bomerds, .Il.-|l||I.-||--u r_;d' I.--—|-iI.-|.|.lIn..I 'l::..h -l:r,r I.-l' -I-Irr:f u::ilr: nﬂ'-'r:' b! =I'":|"|I"'I:|‘_W hn';ra‘:c;;g!ﬂ :BHFU?L:"G-EE
wiring dor lichi andl powsre=wirisg ol Sobibed bolldbnes—arelsre rices” Sl s o . 4 !
resjeiremsees—Adlumnlsackn Iy s srery phass—iks mist lnpreved meikeds ol lig talkey a@F refunded s Bicdle}

|ll—r=.|.'|r\.| arel Inmp effesis, ebs—bow 1o do 5 sampais . Brom asibmanlng b, |...
[T =

Frew  onkles, l'nulm- -.Iﬁlﬂ 'I"I.I.-'Hﬁ
IRETITUTE, Biw, 291, Belsla, M. ¥

No money down — easy payments E i
il
|

Fill i sod mail Uss exupen atiscbed wad we will seed T-uu Ihll ‘erilre sl ol =ves ol

ures [ ben dops’ Freo Emninwilea. We iske sll Vb rhlke—puy sl the ahsarass.
Yoan nmurm m chemsiln=wrwe par oolbiag anies Jru deeide 1o kesp bhe Becks
Then FLEY ia fen deys sad fhe balimce ak the mio of 3200 & poptk.  Bapd ibe coupon
hl.'m arrd e f ke baodks foe yaoesdl.

BIG ROYALTIES

1 Id by Music Pablishen u.nd.'.l'ill:rﬁrl-ﬂ-uru Prodioers. Fros book-

rFREE EXAMINATION COUPON R TR T Ll
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LEARN AUTOS

el If wo mreiee
f It Iy, F. W. TAMIOLYH,
15 Ricgs Dicg., Hamas - B AL

IN LOS ANGELES

ALSO DIESEL ENGINES """".,,
BACTICAL shep teninire b loreesd Towds Balowd in West,  Fiast sguipmepk— FEEL
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RAILWAY POSTAL CLERKS MEH—BBYS

MAIL CARRIERS — POSTOFFICE CLERKS 18 to 45
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THE WORLD IS MOVING'

THESE DAYS IT TAKES A SPRINTER TO KEEP UF

* CRASH ... there goes a tradition.

* BANG... it's the end of a regime.

* BOOM... another fallacy passes.

You can't stand still today!
Things are happening. Old
ways are losing out. New methods are ¢

And this applies to you—and your jo

What are you doing about it—just standing still 7

Wake up, get in action! Equip yourself teday—in
spare time=—"for the sprint that leads to success—
to security —to a better job=—=to more money!

The race is on. Many of your competitars ‘they
may be close friends, toe, but they're ea rﬁvﬁt'mm pet-
itors, don't forget) are in serious training—they're
devoting every possible moment to the mastery of
International Correspondence Schoals Courses,. This
is real training—it's not for slow-pokes Elm.'l quitte rsl
Only men who mean businessina fast-mnvrhg world
need apply. The coupon is your apptlﬁatmn blank.

i -

“The Universal Unizerrity” EQX 5678-G, SCRANTONMN, PENMA.
Without cost or obligation, please send me a copy of your booklet, *“Who Wins *
and Why,” and full particulars about the subject fefore which I have marked X:
TECHRICAL AND IMDUSTRIAL COURSES
1 Arrchibeei O Telegraph Englnesse [l Flumkdeg [ Bueam Fitting [0 Air Brakes [ Trais Ciperation
O Archiveciural Dienlismas [ Telephoan Waork Fleati [ Ventilation Highowmy rimg
1 MI Ea tlrrlltl.n.l Mechnnial Enginees Abeot Meeal "il. urker h Pharmucy
u!fl illworking Machani IPrafismas Ll Heam Enginesr Conl Mining Enginser
I:.'nnmrinr amd Bullder Ll Sdnckiniat O Toclemaglcar O Hipeam Elesirie Enginssr [ Mawignzion
O Berueiaral Dirplisssan O Paiternmaker O Civil Esgimeer O Iesilicrimakies
O Bxruciaral Eiliets [J Pipehitar [0 Tinsmith Burveying anl blnppesg E Taztile DFrerseer ar Supl.
E Fleciric 'Pnrln.l [} Brulgn Enginrnr Endrigrenzinn Codtnn Al nnednrierig
Flaatriral Eogaeer L Birbdgn pnil Badding Foreman O B B Locomatives IJ Wealen Mpnuiwturing
[ Elsstele Lighting [ Uias Edgisss [0 Deesel Eogices [ RB. B Sectiog Imuun [0 Ageseultiges [ Fruit Crowing
elding. Eleciric aznd Gea Avmtion Engi O E, i BEndge nod Buoilding [ Pouléry Farming Hardio
Hhop Blusprinis Ul Awtomaobila Alecdhanks Foremnn LI Mariss Engloser
¥ BURINESS TRAIMING COURSES
O Nusisess MMansesment 0 Croat Aecountant L Musiness Carr Benien O Raflway Blail Clerk
Ol Office Manapmmonk 0O C. Fs Aeowsiilant Letlering Show Cards  [J Sigoa E hoal Bubipects
[ Indowtrial Manageank |-| Hl.ru'l.i.n.-pul ; Bimnngpmphy aml Typing || h Achoal Subjecin
L] Persomned Mazagnment 'E" L Coonplets Cemomercal e 'reparatory
O Tratlla Managemsng D HD'lﬂl-lh O Frew:zh O Civil servies D IIII-HIH'HIH.I [ U nrbaspnbg
[ Accountancy 0 Sxleamanship [0 Advertising [ Madl Caccier 0 Lumb=r Deales
Name... Tk btk SRR [T T BN G Tl ~Addrerr., gt el
L . 1.1 | " SR -1 1 1o 1., . SO
I woid pedlda i6 Canoada, semd fAiE seagan 18 Ihe TRfevRaiisnal Qo espomdensd Behpala Canadics, Limidfed, Alsddreal, Danada
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Sciemce f=cii B
ing a man's body may be bought for sixty cemtn at
a shop. But the ol part of you @ the
iniie, creative powet withib=— makis YOU &
living, wital being. .
By the proper wie of thia ereative, aleepeng loece
within yoil €an ATE LIFE
and MASTER THE CONDITIONS WHICH
E[_.lllltﬂ'l._]‘m‘!l"ﬂﬂ. The Rosicrocians have ahown
thowssnds of uldngmmnndmuhuwlnuu
this infinite power. Learn to dicect the imner
processes of your minxl.

This Free Book Explains
The Rosdiorucians will pend the SINCERE
SEEKER a (ree copy of the new book, “The
Wisdom al the Sages,'" which tells how yon may
become a student of these age-old traths, Address
a Ietter (mot @ posteard of curiosity) to

Friar J. G. X,

ROSICRUCIAN BROTHERHOOD

SAN JOSE. CALIFORNIA

Read onr monthly magasine, “The Rosi=
crucinn [gest." ot your Fublic Likrory.

Be a DENTICIAN

= Learm &t homeé 8o make Crowns, Plates,
H-rldp-unrﬁ:, ote.; for Dantists. Foaey
practicol way to learn mechanical dentintey
at hame in spare time,  Full equip-
ment of tools amd moterisls in-
cluded with course FREE. Low
tultlnn, Fagy teema, Weite far FRFE

J' DOOE aboist this mnnzv-mulnn:pﬁw-
| Temalom I8 oot affectod by * machloe

[ ! = g
MeCarrle Schaol of Machanical Dentistry
AT M. Heasd Si. I:u-aL BT P‘l’lllldﬂllﬂui_._.-...

With New Patented .
“High Pressure Carburetor” =

Amaging new LACO Atomizing ‘tﬂ:ﬂ! oli-hizrnes| .ﬂﬂu-lll."'
gefs B30o more hest from cheapes Hl:lu o revolutianary
new = High FrsiEn :uluurmnr' — %] tented im=
wnvm metha| of Ziviee n richer, H'Illwﬁ.l'\-'hl.l'l' miELErn]

smarkable fuef sconomy anel terriboally low price makes
L& ope of the mosi wileyv-used oil burners. About
HALF il pricem, Ovar 36,0 1B 1

T kIt In y ] lthout risk.
Eﬂﬂus L R R - Taa

oF modern LACE, low-ooab oll heat. SEND TODAY
L'E-iﬂ FREE BOOESR!

Wonderful Selling Opportunity!

If BG600 a msonih Inbieesia vom, aet gqulek FREE burmer
*.IH-r Hmﬂa you oud. Yo'l find LACO has moak poowgriol

ul:vjﬂﬂ In the Indwsiry. Enpslest to sell and
I:rull-.'l.l :zﬂ. meipls pEnl mipes.  FBacked By Z5-wEaF ERsFRBEipn
l:'.:"|-|.|.'l.'l:|l lnprove sisigne,  Very lowish prices alinExlly
ndveritsed.  Attroetive sales |Stermfare.  Fullest Esotory
conperation, WEHITE NOWIE

LAED OIL BURNER CO., 1113 Unian Street, Grizweld, lowa

BOYS! Here’s
Fun Galore

z- l Here they come! Around a
'p turn and down the home
. : streteh to cross the finish
line with a last furious burst of speed!

_'!l’l'.'ll.l wnnt thimgs that will “ GO —thines v ean Fss
with—asoalers, pismhmoldles, small actos with motoroyele
ongines, wind wagons, ete.—Whether an spinning wheols or
glistening runness—fnat jee yochts, =ki=, toboggnns, hobe
almls, maotar driven =leds ||.r|.rI. BIAOW :mﬂdntr-r!

Yo air-amslnedecd l_u.l:.:-l ""J“:I' glicler=s apd mode] pirplones.
Turn wouar bock word into o regulsr amussment par
with all these thrillers—ferris wheels, raller consters, merrys

ge-round swings, ote,

How fascinmting to imitate the big engineer= and make
=meall water wlhaels, _]'nllﬁ drivers, aerial eablewnys and other
I:Ju-nT that **work.

When at eamp of on the water you need plenty of ideas
far pew waye of having fun. Here are dozena sich as water
bieveles, push boals, water coasting toboggons, woter
BAInRE, el

On ralny days and other times when working in your
haime shop woa hove the hardest time Anding Interssting
things to make, Here are any aumber such a= eleotrio looo-
maodives, motion picture comeras, wood tarning lnthes, e,

Allin this great

Boy Mechanic Library

YES—ACTUALLY
4000 Worth While Things to Make and Do

Crol"E ey t.henmahoﬁw ut'munbu-ﬂheth.l ihey have,
Bs= the boy |m your rivond- b0 moke che otkigs wonder
whiern yail get &l
Gt Eho theill urh-l.ﬂnp: “made It Yourself. ™
Everything b pictured aut nnd made &asy,

4 Big Volumes—Books 1, 2, 3 and 4.
Each GComplete inm Itself.

Eaeh ook measuria T 5 10 x 145 Inchin |5 skee, has b6 i,
=] H;:n.lll.m-ﬂr Wlgatrnted and  confaios ﬂ-]lpn.l:lﬂl:l:illl!l].‘ml..'lil'l.l'l.l
articles.

gingle vnlome are 82 each.  Plese disignate by nEmheas
'-IE‘I:H:III ;I}!::l-l'lnl:. [f the anting st 18 ordensd ol coe oo, Eha
price i.

WL bes ent to any adilress postpalil when remliianss aseom=
Eilﬁl‘:ﬂ apdir, or paroel pest OO0, anywhera in tha 1. B,

lmpdy pay poatEnns price phus exirs postage when dellvensd,

POPULAR MECHANICS PRESS
200 E. Ontario St. Room 1133 Chicago, Il

Whan wriling to adeeriisers please mentfon Popaler Mechanics




POPULAR MECHANICS ADVERTISING SECTION

OPPORTUNITI ES

are many .

for the Radio -

Trained Man~

Dion't spend your life slaving away bn some dull, hopeless joki f:lﬁn'“l: I:--: Hll:ﬂh‘l e
i me ahiow voeu how 1o ger sowr startds Redio

WEr r mmane €T a weelk,

=ihe nstest-growing. Mggest money-making game on sarik,

JOBS LEADING to SALARIES of $50 aWeek and Up _,r

Prepare for jabha ms Desigmer, Inepectar and Tesior—as Hadis Salesmam and in Service T .

and Inetslbation "-"«"tl-rt—ll
less Oersnonr om s 5h
DREDS of GFFORTLU. |T|E o i pesl futare dn Badiod

TEN WEEKS of SHOP TRAINING

Pay Your Tuition After Graduation

frﬂ:-l:lr or Fanager of & broadcasing Stetian—ias YWirca
lame, or Ia Talkiag 'Soure or Seund Work—HLUMN-

YWe don't teach by book stody. We traln
eguipment — on scores of modera Radeo

pimrt im thin preat {isld,
SIEETY you e a pracoicel mrainlag in 10 weslks.

od o @ great outhy of Redia, Televislon and Sound
cuivers, hugs Brosdoastime equipmant, the vory lxiest
and mewest Tealevision apparmcus, Talking Pictere and Sound Beproduetien e guipusent, Gl o
tloe ll'-ll.liﬂl'lrnt &t You don’t mesd advaneed cducatson oF previous oxperiesce. We give you—
RIG IM THE COYHNE SHOPS—the actual pracics ind experience you'll peed far your
And bacauan we owt oot sl uselsss theary and only give thatwhich is mecs

TELEVISION ara TALKING PICT URES

And Television iz already here! Soon there'll be a demand for THOUSANDS of TELE-

VISION EXPERTS! The man who learns Television now can have a

eat fotore in

this great new field. Get in on the ground-floor of this amazing new Radio developmentl
Come to COYNE and learn Television on the very latest, newest T&lewamn equipment.

Talh:nﬁqﬁctura and Fublic Addresa Systems offer opportunities to
ere ia a great new Radio field Esﬂst beginning to
ond Work at CO

wonderful oppoertunities! Learn Radio
and Sound Reproduction equipment.

PAY for YOUR TRAINING
After You Graduate

Here is an offer that has never been made
before. ['ll take vou here in my shops and
give yoo this training and '}i‘ pay your tuition
after you have graduated. Twomonths after you
complete my coorse you make your first payvment
and then yoo bave ten months to complete yoar
Eajfments. There are no strings to this offer. 1

now & lot of honest fellows baven™t got a lot of
money these davs, bat still want to prepare them-
gelves fora real jobso they won't have to worry
gbout hard times or lay offs

I've got enough confidence in theae fellowa
and in my training to give them the training the
need an fm:.r me back after they bave their
training. If you who read this advertisement are
mnllf_ interested in your foture here is the chance
of alifetime. Mail the eoupon today and I'll give
you all the facta.

ALL PRACTICAL WORK
At COYNE in Chicage

H.LI_. ACTUAL, PRACTICAL WORK. You bolld radia
peta, inatalland service them. Younctaally operate great Brosd-
ennting equipment. Yoo construet Televipion Receiving

and actually transmic your own Television programs over

[—

the Trained Radio
row! Prepare NOW for thesa
Eon m:l:ual Talking Plctura

our modern Television equipment. Yoo worlk on renl Tolk-
Ing Pictura machines and Sound eqoipment. Yo iskrs Wire-
less Operating on metun]l Code Practics apparatus. We don’t
wasta thmeon uaslass theory, Wa glve youo the practical tredin-
ing you’ll need=in 19 short, pleasant weeks.

MANY EARN WHILE LEARNING

Yoo get Free Employment Service for Life. Awnd don't let
lack of :nl:!rle;r stop you. Many of oar atedents moke ol of &
geoad part of thele Tl\r'.lun.- AX[ENSE wh:l-utﬁ-n‘lng' tir pehool and i
ushonld nead this help fust write toms, Coyne is 3 yeats old!
i@ Training fa tnlt-n-r]'mp'rnvnn beyond sl deubt, Yoo can
find cat ev ET'Uhini absolately free. Just meil coupon for

I“I hllfﬂ BRADIO DIVISION Founded 1899
COYNE ELECTRICAL SCHOOL
500 5. Paulina Strect, Dept. 83-3H, Chicago, Il

Mail Coupon Today for All the Facts

F--- T i - -
Radie Divition, Coyne Electrical School

Dienr Me, Lawla:
Bend me your Bl Frow Radin Boclk, nndoll de‘bu.iluilﬂ' FOEiE
Bpecial 0fer. including your™ Fay AlterGradoate"offer.

Nﬂm --------------------------- ETIEERRET YT

ﬂddr’!‘“ll1ui-r+ llllllllll b FdEFEFEFEIARESIsnEm

ead EiddFERE

When wwriting to advertisers please

meation Popular Hochanics
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LEARN in CALIFORNIA

TEI.EVISION RADIO
TALKING PICTURES

ELECTRICITY roomani boacs

il & few weaks, Radia & i b el oer  ejislents  are
w ey mdeeiere, T alkine h...r." arm Hrl-lnll'!h:l livmg o oees
hruq'hL i T8 mad |||r-JI-|-|||:- b Qb Miven, -.rlkhll“':w I:-:" ::“ 'llurl'r":'-

h-:.l. 'I.'IHH-I..-. ia -u-lm =il .b-l'mkh l.r'-—Ih
nvll st lwic g Tead L i =)

ridly sl afeds & piobdai [ ;:: [T -r|l:r|- ez, BRI yru mew phori el
ﬂ::' B, hiar l"n"rrr\-rﬂl- s ‘nd!"m i e et “:rp:;g' "ﬁ “'“-'.lll'
:I.ulr-.g' T i Ea Lo Arpcien srd leern thees fas r’_ e N :“""’I pry—

ez Las Angeles
BUT=YOLU MUST BE TRAINED Scnd for Free Book
Tirwra &iv rll- b=fier. The worst of fle depaee

Wi -i|| el che [acililion

in oEry oeands al rerw johs wil eall dar Ligr  Feerbslio
‘IP:-'-1H|-:=I1 M:L'H Wil you ks :ud{r u..-...:.u.-.. E v .,..- ':.I Pimal ':n..r"i
LI.II'F Teairesl manm wine nl& ..-“ :"-u al -|rI-.
wmye will. Teks 1Esk 5k ms & g l.",]
:uu:r = mesred. .I.I |;|;v1|: E

NATIONAL

RAPIO ¢ELECTRICAL
SCHOOL for Ang

nl-|?|- PRER-11, 4006 Flpueraa S
Bend Book andl Tall details of Courses.
NAME. ., ...

ADIVREES, |

in g domand, Cammercial Plhatogranhy
almn paya big money. Learn gquicklhyat kamne

[ w s dnane e, Mg erpedlenie BeCeminy.
L, » dewtlny Foenmwy Tree ook, O pporisnaraes
Et- w in Wodern Phomgrapiv lﬂﬂtﬁﬁm

PFhotegraghy, Dept. 1358
H:u:u.

m’ Boke money taking ectures. Photographs

WANTED — Ambitious Men an.t;i 'l_lll"nmun

exrenr AGCOUNTANTS

EXPERT
EARN MORE—Get Rid of Money Worries

Trained Accoontants command resporsidfe positions I::_bﬂ. kg Isi-
comes. Changed business conditions have epormously incrensed
the demand. A new, "mwdﬂmﬂ"ﬁmu:-'ﬂmﬁﬁﬂ
Accountaney. Lessons prepared ond teaching supe someaf
America’s loremost accountants, We train yoa thoroughly in spare
time at home for important executive accounting positions wnd
o quahfﬂ{-:-rc . P, A Examgs, Bockkeeping experipnee not nec
E4BATY- ooat—enmy terma. Send for Faee BooR-=TODAY.
Mo Lerrer Necessagry, Mail this ad with yous name apd nddress.

Hutiszal Schooll of Commeree, 816 So. Clark St Chicage. Dept. =2

HowTo SecureA
overnmenﬂ’osihon

lthﬂ.Ii.ﬂll.‘ikH..!l ma, hard tea? Traln S
I:h- futura] Inercosed

ulu.rm:. utmup wark, lmvel. wes] pay, Chpn B cled-

zens 15 to 6. Let me o becomo & Hallway

Postal Clerk, Fost QMo k. Cley Mall Carrier. B
ural Corrler—or belp ol @8 im0 any other "'f‘_
Gnvernmeent oh I was p Begretary 1Hx-

u wank.
amler of Oivil ks
v helges] thuuvauu-l.;l} 35-page bock Yout

¥ dZ-nigo tezlln o

Now FREE ;0 ohs — sl bow 1 ean
help you. Send conpo for yoar copy T TODATY,
A. R. Patersan, Civil wiem Expart,
PATTERSON SCHOO ht: Wiznor itidg., Rechester, M. Y.
Pleasin semid me 'u‘.ll:h.-m.l.l:- obligation, your fres book “How to Beoure n
Cavernmsnl Poaleion,

i‘ma Edd VEEELEIEEEEN A EEEERRT YRR ERAT R PP OrF RS s b b LA ESSda i

WO, . caan e

rRS4EB G nEEEsdAd LENEANAAFE RS

FPOPULAR MECHANICS ADVERTISING SECTION

Books on Many Practical
Subjects

MMechanles Pross apecislises |n anl;rlq: the ootstanding

PQEMHH on iy sablecia,
will revise the [t aecordingly.
ARMATURE 'I'I'IHI] ING lnd

Blotor Rrg
AUTDO EM "I'Et.l:lllltllﬂ

Dipke's.  New 16th Editinn

Covers  Latest  Imprave-

MmEntE. . ... 5680
AUTOD HINKS

far {h'rm |Hm|mun.‘¥i"|'|;

AUTOD Fallﬂ'l G AND
HIJ‘ i
BIII:I!I Hnu“:

How to bs 51
BI.IJ[ llIH'I' HE IHG

Butlding Tradis. . .. ... 5135
BOAT BUILDING

Al echanics book. ..., .. 53.00
EODKKEEPING
'E'AIHIS ete Course, Singhs
Diouhln KEEEY. , . $3-50

BOY MECHANIC
Fameae 4 Vol LIhree,
A1MHE T'hings to Make. ﬂ."
BUILT=-IN FURNITUR
Coinplile lmfl'uuill:rm..ﬂ‘-.-'l-l

CALCULATOR

Ropp's Mathematicsl, , $1.00
CARPENTRY

1inmd book of 336 Kinks. §1.59
CHALK TALK

Howto. . .........e.:5100

CHEMICAL MAGIC
Fun amd Edfucslicn. . .. §1.00
CGHEVROLET SiX
Lump]zlu Bk
e 1522 MMndel 5200
I:EI-HI:HI'I'I
173 'i"-'“l-!-'H of Telsg, . .. %100
DAMCIMN
Mo-dem Naliroom. . ... 5300
DOG TRAINING
For Home, Stace and
Boving Pletares, ., . 5159
ELECTROPLATING
Modern FProctioe. .. ... 52,00
FARMER'S BODK
of 561 Kinks amil Book
for Farmers” Wives. . 5100
FORD Vi
Execllent book. . ..
FROG INDUSTRY
Hew book on prodil

making In,, . ...-..., 52.00

II.IHH ITURE MAHKING

Muffuﬂ-‘l..'.' rODoOO0aC
GLA

War [ 1 ] ]
Hl:Hll l!Fi [ 2]

Fractioal Hook of, .. .. . 5358
INVENTIOMN

Fopular History of

AMErean. . ..ca.... 5000

LATHE WDORK (METAL)
nod Drifling ged Thaead

CtEInE s v v veenna o KB
LGC DﬂﬂT'l'il'l
Mcslirn Prrsenger
]_.1|:|'|_n|:r|l|,|'|l|.|1 Model Bhows
Evary Part.... .... .51.00
Lo Eﬂ.ll"’-
How to Bubld, o ou.u.. 5250
MAGIC
:uu Hew Tricks for Am=
THE I'l.l"l"llt'.‘-'!" s B100
MA
il :E-u-ll;r far Ehe Prac-
el Man. ... saaes - §1.50

Ad New books of BsElL ADEERC, we

MECHANICAL DRAWING

Practleal Cousss kn. - $1,08
MONEY MAKING
Formualaa {00 , , ., . 54.08

DCEAM LINER
Eurona, LIEhngraphlo Model,
T Every [Fart. . . . 5LA9
DUTDOOR OFPFDR=
TUNITIES
for AMakles & Living. .. 5200
GUTDOOR SPORTS
for Al Year ‘Hoand
New Edlidon. .., ., 5200
PAINTING
Hemae err |'.1'1:|;|;m.c||] 52,00
PAPER MAG
by HDIIII‘JII-“ vai i eeeaa . 52,00
PLUMEBING
oM Minie Farda Tor
Every Hamsowner, . . 5150
POULTRY
Broadlng and A asgge-
PROSPECTOR'S HAND
BEOOH A

Practical AMethods. . .. $5.00
A DI

Amateara Handbook, . $1.00
RADID SERVICING
Huw l-u indke money

ntrﬂ IGEHATIEH
SERVICE
Mlfpund (A0 Makes), . 5508
REWINDING SMALL
MOTODRE
Fractlonal H, ..., ... 52.50
ROCH CARDENS
Hew il Wisers i
Bukl .........., . &
EHIF MODEL BMAKI Hﬂ
By noof the Beas, |, | $1.00
SHOP NOTES
& Vole of 30 Valu-

b FImkE, 0y 0000 5EE0
SLIDE RULE
owTo uBeE. ... .as LTS
STAMP ALEUM (Moderm:
12 0{H} ¥oerietlE., . ..., $1.50

STEEL SQUARE
Pooket Bk, Prictioal. $1.00
STORAGE BATTERIES
I:"-I-rl'l -urh1 Il-llillllul

TEI-.EE-"- E HAI'I.I MG

TOYS
Emy to Make, ., . ... 544
Uiy Followea
o
SR STES ST P N ]
WALL DECORATION
iIneerior) Mewest

Methods. ...l
II.I:lIHﬂ ENCYCLO=
PEDIA

All Methods. .. ...... 56500

WHITTLING
Thahrood, . coaass.s. FLA5
WIRING

Houss (Mew Book) - . . 5150
WwWooD TURNING

Cpursh kn Practical - . _ . $1.58
WooODWORKING SHOP

MotorTriven {3 vols.) 51.08
lw:“.‘.HT WHIRLWIND

- |
”ér.'.ﬁﬂﬂ'm Fart. .. $1.09

B'IH}]{E sent{} 0.D. H]l]'WIIEI'E inU.S.

Just ehesk Che hiades Po wont, write pour nome and odiress befor,

nnd moll the sdvectimment. It (A yoar order

ank, Whin [sc-
pElee and Tew cefmbs poataph,

HAME. ccssasssssamnarrernsnsrrredsdbRsaaarurrennadterre=did

g

R Tl L T PR PR

ASAPS. .. uvirnnsnr e ran s EEEEE S ssssEEmEmmTTEERERAEEEEE
Maf to Pepalar Mechandcs Fraei,
Hoom NI—EM Esat Oniarie Bt., Chicaga; 1L
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All over the coun-
try, men are going
back to work---

As the pick-up
gains speed, new
men ready-trained
to the job will be
needed.

Desirable Job

“Have thken o with
Amertean Hridge Coo
Camheiilge, P& i
Elralde gopl ok sy of
nopess G0 elther oo

RTads. nr mu-uﬂuuﬁr.'l
Ennn.’ I'I. A, LEIE,
l'itlnﬂlLI:l'Etl...

Chief Draftsman

¥ helped me srourm
Enulun-n with Westersi
Igee & Aeedd T, Blilg
- i, Jn!l. ﬂl"lmltﬁ
e apporiun
ta bocoma CHiot Drfte.
m:u: within -uq short
ime.""=—{lerald .
||.||;||J|tr- l"hh.l;:n nL

Imiportant Work

@

“Tave anturs] pos=itinn
84 1ornfeamine deslgnless
Elevators anmpleEte—
uice & berge hill o nil,
bt I van hohl it with
Euur help. " —Clare e

Cirlscr, A, Lok, Mo,

“A&m enlecing DimiEing
risnm of Hinw=Knox
Company, Plitskbisgsh,
with every chanod for
ndvanrement.  hMoney
SpEnt [OF JOWT COLFSD
wich bisil Invesitment |1
rver ki, —Arthur F.

Haxom, Hrownsville, Fo. i

Likes Joh

"I'hlnl: '.l'-:-1.|.l|:||.' Bl plong
Eﬂ s TrRr
wit r:I||I.r\-|||.1. HEien|
PFroducts o 1 1ike my
work  vEFY  mieh. —
FPatof Pagmbtin, Leebroit,
Blich.

“Tickled Pink"

“Have obiained

thon wiih Elsetric Cons
Tm“:lr_h & !'I-.Iimu.himrur\-
nE Cé avelnnid

Ok, 34 Draliamasn nod
Deslgner. I"m juse
“tlokled plak.” *—Ilraul
Awent, Tormnto, Ohlo.

YOU CAN DO AS WELL

13A

“A Job for Every Man”

HE PRESIDENT has heen authorized to spend Billions n.F dallars

to put men to work—to asaure hetter than “living wages.” A job
for every man!” is the plan. Naturally, the better-trained men will get I;.ha:
better-paid jobs.

Among the first put on the payroll i3 the Dreaftaman, beeanze evory
{"l'lj.l;[l:'l.l_‘:l_‘-l"il"lj.l;l [rul.hlli:Ll'Lilril'l;.:, and eonstrmetion jl.'rlr atarts on the Dirnfteman rrs
table. His drawings and blueprinta bosa thousands of men on the joks,
That's why the Draftsman is right in line {for good pay, steady work,
rapid advancement.

The Best-Paid Positions in Industry
Are Open to Draftsmen

Thouannds af well-ppid Enginesrs, Architects, Faslory Superintendents, ond Executives
storted as Denftamen.  Every Draftsman e in line for promotion to sinilor positione,
Anil betwean the Diralthang tabla and the Fan"lH'-'lle- :ll"ul! these are zcorer of affraciive
erellpaid jobs. So by begioming vour Drrafting traioing now, vou nat only assuee yousrse
a gl joby oo, but al=o pob vourself an lioe Tor steady ads Ancement,

Dirafting opims i by the fine of work you ke beaf—Engineering, Building, Mana-
[ncturing, ete.—pives you the foundetion tesining necssary [or advencement
success—koopa you in touch with the men whoe coptrol Adring and promsolion,

Your Training Decides Your Pay

You can't got the trained man's job or pay withdut Erat getting the trained man's traimin
Your rate of poy is based directly upon your training.  Trofning wilf proctically dorrbis

ol carning power—enable you to esen 33 o B0 and wp per doy more than the clerk ar
fu boror gata,  Start pew to train for the pay yoo want to gel.

Let us send you, without obligation, booklets explain-
ing complete educational and employment service:

BHL: L Lh
'r||.|_- '|_Ir|||. rr-.!. nf rhl- Humr

Tept. (G-836, Drexel Ave. at 88th Se., Chicago, Tllinols
You may send me, without oblipntion, the boskiots doseribod helow:
B‘u:!innlnn: Drafting Lesson showing you how easily and quickly you can learn

Draftane &8 homs. This tryoul may show vou the way bo shecess,
rﬂlud:rﬂ- and aduates whom you can 1l wpin or phone,
'nmﬁtr:d. Iy investing spare time io mane mnking home training,
“Sglective Employment Service,” discribing bow we have helped bhupdreds al
students nod grodusates oash in on I:illﬂr troining by eecuring good joba.

They hava

L P S S SR R . R

Addresa. (... ..... B VAt i A s At o o o O s BB
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CHEMISTRY

Complete, practical  bome-study
ourses  prepaced some of tha
best-known chemists in this countrey,
fncluding Avies Roopss, BS., M5,
FhDi—Heml of D ment of In-

dustrial C st Frate

Imesitute; L, M. Tovsias

Ph.D.—Formerly Chief

Chemist, Wilsom & o, Now
. Vice a_prr-aﬂr'nt, T it
Chemical and {Onganic

roducts o Brapiey
My StooGcmTon, HB.S.=—=
Head of the Depart=
mest  of  Motallurgy
Lehigh Ueivemity, an
Owes L. Serws, Ph.D
—Professor of .:’mpli-u!.
Chembsiry, Unbversitr
of Penesylvania,

Mail Conpen for Free Bookled

INTERERMATIONEGL

CHEMISTRY

Avievlatad with the Infersatisnal Carrespendence Scheals
WEtheut Hox &:g]l-ﬂr Scrantom, Pannm.
UL rast Lentdom, g
of TOuE hﬂu:llr-ﬂdl.:d;' mufllu I;I:: Pliagy dend s Toll detalls
Analytienl Ches s Indeutrind bk m kv
Chamicil Ehnlnln{iﬂ 9 B-Lrl 'l.‘.-l:llmlI|I:|'h":|I l]'::'rll
Pharmuey

T T o] O ———

Y MAKIMG

: Nichols
Cartoom Instrocior of Chkagn Academy of Fies Arla
Art Director for Assordatid Fdilems' MNewspaper Syndisiia
Creator @d—Tha Adventures of Preier Ten ithe Raftle impl=—
dmsk Bupgosin — Canoonisy of the Alr'—Iladlo Comles, e,
THIG PORTFOLID CONT&INS—Twe Lessans—Husdrads of
Illr:'u_i'ral'—lna_lrh\'tu '.:MI Wy Srerefe—How to Draw Funsy Pa-
] mic fi— [Eirie=—=eta, H
TR nm.”ﬂr"'w HI]Er. o OW and WHERE ta
Send §2,00, Curency or Money Ovder, To Studio of
MICK NICHOLS  Dept. 34 157 Esst Erie 5¢,, Chiesgo, I,
LeEan¥ the fundimentnl peineipbes of al] clectrieal
Wik T g sohood on ol a3 :ha:u.un.ntrf..a.p;w Lhisss
principles  unidis direction of competent |[nEtruo-
EOmH arse enmplete In ome acheol yepr. Modern

E}-'-t- Gp-to-ilite matheds, home-like purroand|ess,
lsturs are slways welcome, In nt# the school

¥ua pian to pttenid, Cs 00 Ieoest,

m BLIS ELECTRICAL
SCHOOL

12 Takema Ave. Wazhington, D. C.

i

Improves Handwriting

In 3 Hours
AMlarveloas Inventinm,  Coffeols poor writies in foew dave, Amnz]
Feailld midranbesd, Mo fallures.  Positive proof and compl
Une mislkesd FREE. Writs qibckly. oo i Pma o
C. ). OEFMENT, Dept. 34, SE Louls, Mo,

MAILFOR FREE INFORMATION

BE nrﬂnn b]lﬁ Bedford Ave., ]:Et. PM-14

fooklyn, Mew Yoerk City, M. Y.

O Refrigeration O Ol Burner
O Auto Mechanic
sTcRHAonoEl AddrenT i et

O Electrical 0 Welding

00 Radio and Television Mechanic

O Machine Shop

O Heating, Ventilating and Air Con-
JLHK]

00 Architectural-Mechanical Diralr.

O Aviation Mechanic

POPULAR MECHANICS ADVERTISING SECTION

Sovereign
of the Seas

FINEST SHIP MODEL PROJECT
EVER PUBLISHED

_ OU will be justly

- proud in displayin

this ornate model o

dll the “Sovercign' on

your mantel, a lasting

% : token of your erafts-
N manship in model

Tl making.

s An entirely new and

) EuEifLi]:lmfﬂﬁs of making
molded hull decora-
tiona faithfully repro-
y- duess the elnborate carv-
L e g with whicl dhe originnl
ship was embellished. By
this means the buikling of
the model hns been brought
within the rangs of the
wrernge ornftsman’s ability.
A DE LUXE, 80 page book, richly illustrated, printed
in eolar on finted paper gives eomplete festructions nnd
detailed drawkees for buikling this " Museam Type™ maodel,
The reader is never left in doubt as to the sze or shape

of nny part,
Price §1, postpald.

POPULAR MECHANICS PRESS
Roam 1133 200 E. Ontario St. Chicago

BUILD A BOAT FOR
NEXT SEASON'S ENJOYMENT

F yon are o boating enthusinet vou have long feld the
I need of noreally good book on boating; one that woubd

cxplain in somprehensive, s biy-atep form all the dedaila
af bonting, hest-buildin Jﬁr i
It i Tor the mmategr

i bont-maintennnes,
wikder apd small bost owner that

Popular Mechanics

BOAT BOOK

waa writbon, Here nre bants that
are Feadiy wordh diibding amd ac
tharaughly explained that arp
amuelenr  eraflsman  con build
them apell.  The designs includs
both inbeards and outboards,
faat bonis, safe boats, sailisg
beats and kand-propoller craft,

Read Up On Boating
Information Of
Every Kind

Bemides bont building information, Lhere in ererpiidng
pou twant fo Ewow aboot the operstion, equipment, oare,
repair and maintenanes of boate.  This ineludes seamnn-
ship, boating senae, novigation, rale of the road, bandling
giling eraft, povernment regulation of motor boata, knots,
wtorm signala, useful boat kinks of varkous kinds, gloasary
of lering, » Bl

150 Fapges (Severn] In Colori—Profusely [Hios=
rateal, Large Xlze (75 10 L) Clok, Préce §3.00.

BPAT Eml:pli::l upoE recedpt af priee or by parcel
posr G Oc Dy aayvwhere In tha U, 8, &

POPULAR MECHANICS PRESS

Room 1133 200 E. Cntario SE Chicego, I,

Whest writing fo adverlisers please mention Populor Mechonics
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“The Kaikonal Maelis 1emilbobs
il Bed [k 8 e hin do Eiibke s
an 0 #ver masls i gad
Gl 0 aim bin cles i
himinrmi bt juyarll, wilwie @ o
gemikle dar om ta mahke IFem 90
1o T8 o wesk. Bervie work haa
treramad leviis peapds, whs m
narmaal teess Wil -'::I!' B RAW
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Gl

Runs Successial
Radic Business|

I win A memles ol e frm oof
Boslh Urapsd Bagm & LppSsnm
L, which roms @ yery sascsssiul
basrysa,  The peraler pari of my
sarceas | owe ia M. M. [, Wirkour
wedr irsinire, [ sopld peyer Bawve

o wasovesiul le [Doedbe™

J AL VATGHE,
Lirmsd Hedio & App. Lo,
#1007 B, Cirsed Hled.,

B, iy

Does Radie Work
In Spare Time

"1 & peraline w129 more dnrm,
Thies nlghts n wesh Itdal &
Raslii chosn, ip 5 b aiber plabis [
miake wrvpa sadls il rarsa sl
rapires my grativede te B
Yoeur irniping Ll ]
mbon pums i Fnsh i8 spears

El'l'l'“l' NHERE,
H . E Haw pla,
Pl vipapesta, Il

will train youp
athome |

POPULAR MECHANICS ADVERTISING SECTION

SPECIAL Radio Equipment
® for Broad Practical Experience
Given Without Extra Charge

r‘.!rl poumse 15 not all iheory.
11 nt;'m'lr Foli Baw la use Eny
[Taat]] ':-dl'-:“l'r"lﬂ Ior soeeori ek
papermeais bieldine sevuiis which

I o are d=saiisfied

Free Book
Telis How

with  your present b, If
you &re struggling slong in
vt wieh ltche oF moe pross
Wik of prayvihing  Dstter
han n sklnny pey envelo

—clin the coapon SO Lhisirads Irmparianl pros usd W
Gk my bag FREE Bank an b ol - it
the npportuniiles o Hodi. Mail cﬂuﬂ“r M reral Electri, bl B T A Wie
Fesil how qulekly vou cnn £ e L e ?{*a"r- "I-'I-ﬂ-"‘-ll 'ﬂm
et At T 1) Yol spare : Py, =eibetor imbing il hereg
Hme to be & Radio Expert—whnt gond fobs my gradnates i L S radleg, sy prasckal,

: ;

have besn gotilng—resl jobs with roal Tutares,
Many Radio Experts Make
540, 560, 575 a Week

In [#== than 15 yenrs the Radio Indosiry has grown
from o fow meillioes e hoedeeds of mblliane of dofiprs 0
hapslness 3 year,  Oved 3000000 ol Binve been orented by
this prowth, and thoussnds more will be creacsd by i
enntinned development. Alany men &md Foling e with
Lhe Highe pralnisg—eho kind of trafping 1 glve youa through
e B Lo meetho=l—hinve sl dnlo Hodlo oo two and
three tlmes their Tormer & i

et Ready Mow for -lih Like These

BiFsidlopstlng statloiis s englpeers. operators. stniion
mn e pnid ; up b 85,000 o yvear, Manplaeturers
coniinanl sEnplny [estera, Inspeclors, Boremen, sngi-
ek, servics men, buyers, for Jobs paying ap to 57,500 6
venr,  Radlo r::;mrul!ncm o shlps enjoy e, see the world,
with board and lndging feea, wnld ol gomd
Diealers wnd  joblwers employ  pervice men it
Duyers, manasers, and up o F100 & week, My ook

28 MONEY

MAKING HINTS F REE

AEall the eaupomn, T'0 semil you onn eapy of
my valuahbe Si-page Heforeonce Dook 2% Teted
Ways to Make Exita doney.” T do i bo prove
thai trabnlng i ensy 1o undemsiand and we—
that | & prectical—thal 06 3 gl of oo eer-making
knfnrmatien hi frm theatart. This bobk shows
vl how 9 da 28 Railk jJobka somisam 18 @very
neighborhood —tells you how o these libie

":.' Fou abaut these asl many other interesting. Radio Hunilreds of By 2tudimes kave e &5, §10, £16 0
dutes, B Apmee Lhmes wihile lsrsing, mrOwe Dn Fours
aelf thet you can do 1§ foo,  Mall cougsi,

Many Make §5, $10, $15 a Week
Extra in Spare Time Almost at Once

The day you encoll with mee. T send gou Ensdrietons,
which v shouabl mascer quickly, for dolng 25 Hadlio
Julsd enemmng n imusk overy nelghborhonsil, for spare time
momry. Theoughowt rodar tralibng | deind yoie InfarEn=
Ehon an prvieing H'l-lll.tllll' ke wefx, | plve you The
E:lurlﬂ aiid hlmd that bove made $2H o 81000 o year

ir M. H. I. men In cthoir spar timse 1y cowrsc B
famais a8 tho Cogiree that pays for ftsell.

Telavwizion, Short Wave, Publia
Address Systems Included

There's |'||1r|l' mity bof wody I Badic. Tis futiprs is cerinin.
Tekvlsden, slemi wiss, piddie sdgirs ppseme, pelipe Jad
matkimichils Ride, adriall Hodie—wmy eeerp branek whip-

. X
rrair med inprovesssis are Ekkg plaes, Hieer 06 res
Tabare fer (Sssmsds Gl rhea fary whe rrally hreer
Hadir=mea with X. B 1. cra g, Clel Vae Lemminz ihab
UpanE Las meed b goeel pay and i,

You Get a Money-Back Agreement

I awi s fule dbal W, R | cap Eimia you satisfieterly that @
w0 &qes in wiilieg 1o H"-mril rrery pEmant ol Foar telies 00
yau k% A sished wild mp lessors ol [esirosikes Sare
e i el

FREE td-page Book of Facts

§
Oiell poor svpy baday, 1% Tress Ba any amblisns fellesr aes LB :
E'\_-Hl wd. [ =0 paii ale Lths = Tapii wn 35 - Nadia: skal m H

sues whil oflers mha b ke 1l mim Somp and bz P H
sl ihe slighiest shligaiion. ACT KW i
1

1

'

P

i

i

1

J.E. SMITH, Presidoat
Mational Badio Institute, Depr. 350
Washington, .

Muar Mr. 3mith: T ®ant ko take advastage

ol vier Apecinl Ofer.  Beod e yoir twa
hoeks, "ES Tested Wave o #ake Extro

T _-I"!jjli:ﬂ" aml “Fich Bewnrds I Readle
J. E. SMITH, President ||r|.n:JI::TII|I|II|!|I|:I'|'.LI'.;:I‘:“‘-1 ORI, e A e

Natlonal Hodio Institute, Dept, 3MP
Washington, D. C. S e

Wihen wrifing te adverfisers plegse mepfion Populfer Wecharics
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Play the Hawaiian Guitar

like the Hawaiians/

FAMOUS NATIVE HAWAIIAN INSTRUCTORS
bEeh vod bo play this fascdnati nginstroment OMNLY

4 MOTIONS =N previcus musical knowledgs
needed. OUTE 52 EASY LESSONS tepch vou
ez onchanting musie Vo bearover the radio.

GIVEN i vt toned
=g § on
HAWAIIAN GUITAR,

laying oucfic
WRITEAT ONCE for attrac-| P :
Live alfer and easy terms. and carrying

eang.
FIRST HAWAIIAN CONSERVATORY OF MUSIC, Ina,
D Flosr, Weobasrih Didg. Dept, 250 Now York, M. Ts

Approecd by New ¥ork Siate Board of Regenis

THI-STATE COLLEGE

DEGREE IM & YEARS

High School

B2 Degree in Civil, Ebeetrical,
Mechnicnl, Chemical, Asronmitis
cal Engiceering, Thosr whoe lack
high schood may meoke up work,
Lavw eosts, Stoacdenta Troan all over the
world. Feo avhlblc ng the Waorld's Fair,
a0eh ¥ rifs For catalog

¥ear 411% College Avarue, Angela, Ind.

Learn Public
Speaking

At heome—In spare Lime—20 minuwten nodagy.
Lhrarcams | simgs-Jright aln -n.’ Faai el ediaw,
imersasa Frar emlsry, |$!m. 1 ahill® o pear
pibars by alfariiva & '1'-'! ile r ]
h-u-l:lll.. s de Hork hmhr- il Wprdr.

DRATH AMERICAN TNETITUTE. Duent.
Edlfll. Michigan Sverun, Chicses, IE’&F‘

Course In
Two Years! =

Enginaaring

You Want to Earn Big Money!

And voo will rest e garisfed uinless Fou earmn wtedy
promatien, Butare vou prepared for the job ahead of you?
Iha you measure up io the standard that insures sgocess?
Fof a maee fespoisille positbon a faigly good education ia
necessary. Lo write o senstble business letter, too prepane
eelimates, to fure cosl and Lo compule nberesl, yoo
muat have @ eerialn amoant of preparation. Al this you
must b= able o da before voum will caen promolion,

Many business houses hire no men whose general koowl-
cdge {8 not equal ta o kigh schoal coorse. Wiy lI CALSE
e bigsness refuses Eo biurden |U|-|| 1.I\.|I|| i WwWho afe
barred Trom promction by the lack of elementary education.

Can You Qualify for a Btllcr Posilion 7 b

We have i r\-'l.ln wh

LEﬂHH WATCHMAKING a0 F NCRAVING
EY OUR PROFIT-SHARING PLAN

OUR GRADUATES SUCCEED

{mn of war Tows sptudentssturisd in 2 very sl wig— s de
kng ooer EHLWE & year, Anoiberin Wi onan, ever §1AELD

"'a.d—

i give yoll i om-

FWD YEATE, FIVIDE ihie fiewt yenr, Doy o night chases, Call oF write for FEEE BOGOK,
v all the esae 'hl:..l'ls that farm the foamdation of |'-r:|q:||-c:.ll Chicage Seheol of Watelmaking, Depl. 8384, 155 N, Clak 5., CHICAEL
e

::Inluu:::. ::1|--||“;:- :-I- In .:I-:-?: -I;:m1|.|:|;; II llu Ill q..I-:I-.::lull:-I: '\nlr:-l;:-'l.n;l:‘l I:Il:-l: T BECOME A LIGHTNING
TRICK CARTOONIST'

bt make up vour mind Lo it and you will seon eve Che e
requirements fhat weill Imug vou puccess and big money. r i
Zared §1.00 for Lasgh Produring Program of &5 Trick Divaw.

YO CAN Dk IT.
| Erags wiilh Instractions, Csislegaf Chalk Telk Sappliss Fres,

Let Us Send You These Booklets BALDA AT SERVICE. CE. Dept. 1, Dshikosh. Wis;

Liar of Loeal Srudenrs aimd Gradentes whos ] CHE nﬂuHLE HUOKKEEP I HG il'l 12’ [ot: B
1 by ENTRY lessons

ol upan ar phone. Learn hoow they have
Jr esling spare lime in money-m |-a|l|ﬁ hom trxini

“Selective Employment Service,” describing bow we Eor retited gupert, (pan. keep and cions heoks. Easly mastared,
have helped hundreds of advaescsd students and gradeates $16 pars entire colres, Small sy paymnis,
cish in on their training by securing good jobs, THE FRATEE METHOD, 44A Wayne Place, Nutley, N. J.

SEND FOR
Lat usn show you how to get on the road to suecess. FREEBOOK
Write play for informartion. [t costs you only o Eafn Bl Mansy—Man Needed Everywlbers. Thiz

shm. L nm.thu. Biigdivg eiilly learned N day oFf evenlag

ar=s|nns.  Practical, individisal I-nln!”r. sy Rerens,  WHLE
N OW for dree cataleg P anda Lal ool @ffer. Address
NEW TOAK SCHOOL OF MICaswiCal DINT . NISW, Suel Siemd. WEW VORX C3TT

Uirester oppartunitiess now in sdvertising.
Liarn |l\b||[l_,' sl qulekly In sparn fime
Fracibenl work. Mo text bookA. L=
Imhed pelool Tow iulfion—Easy e,
Srad for Pree Swdind off dnirmading @ aformalons,

Fage-Davis Scheel af Advertising
Dept. ]!ﬂ_IEUI Mich. Ave., Chicaps

Inventions Wanted
Patented or Unpatented

anufackarers pow showing  inoressesd h]'blﬂﬂ L]
soand, peactical inventions.  For information, write

Chartered Institute of American Inventors-

EXf Barrister Muliding Washingtan, In L.
“IFprlds Lu:w:ri’.rrpmmrlmw Trpmiars”

When sweitiae fo advertiscrs please mention Popular Mechanics

Depe. H-530, Drenel Ave. il: 58th 5t Chicago

Send me, withoot obdgatios, feemation om the subjsct
checked amid Bow ¥

B Archit ect
fin
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ENGINEERS

. . . say these 30
Leacling Radio

Manufacturers
. . to their 4ﬂ,ﬂ'ﬂﬂ
DISTRIBUTORS
and DEALERS

throughouwt United States
- and Canada

AMERICAN BOSCH
AMERICAN TELEVISION
ARCTURUS TUBES
BALKEIT = BRUNSWICK
CAPEHART
CLOUGH-BRENGLE CO.
CROSLEY # CLARION
DAYRAD * DeFORE3T
ECHOFHOMNE
FADA « CREBE « HOWARD
HAMMERLUMND
KENMEDY » KOLSTER * LYRIC
MAJESTIC = PHILCO
SANGAMO ELECTRIC
SENTINEL +« SHELDON
EILYER-MARSHALL
STEWART RADIOD
STEWART-WARMER
STROMBERG-CARLSOM
UNIVERSAL MICRCPHONE
ZENITH
L]

The nead bzr men. PEOPEALY smined, iv ang
af thi Badia ledusiiv's moic prablera, tsday.

Im k=ct, the wery fuiee of ik Bodio lndumy
li depandenian ibe induiiry hosing ovailable,
at all times, o8 sdogusic supply o FECE
EALY tigingd man 10 dedrall and dérvee—
Bl Gnly the giapmanday highly gamplitatid
Badia and L'egl1anic dquipmanl — bl (b 5100
wl fomplisied Tduipmess ghan el g
beosghi aui by tha Indupiny, Iram ima 6 1imd-

The sbora 30 maonulocisren resling 1k
They know than undar pech cigumElanies, Ao
arédinary Fadia Trolnng v golag o6 giss 1him
the #ppe ol “imined™ mas they 2o QOaly &
Troining ik i rirbd-up-io-theoncnng, @
proprily pregaeed, hinhly prociical, ol pigps
wrly jupervized, willl onewar their puwpess,

Radia and Televhion leailiuie kama.waisipg
bai swccckifally wet thxir cveey emae, Thary
why Whisd mansfecturen mmcommand BT L
Timisirg, &l anly b8 el ows man overp-
iy — sl bl e whi WAl b gel Same.
whigid in Aodie

L 'l"h_l: mrssagde approred By the abhove
thivir Radio Manifaci urprs.

Copyright 1583 by K.T. la

LET THESE ENGINEERS RIGHT
FROM THE HEART OF THE BIG
RADIO INDUSTRY Frmin-

g{i:.ai-ﬁuntﬁfur

174

GOOD PAY RADIO WORK

Te the man who wanis to make $35 10 575 a
week and mare—Here's a Messege for Toul

“The ereat Radia [adus Iry, Faday ==
mare Lhan ever belars =i an the leak-
aul far PROPERLY trained men ba fll
fts mere peipondible jobi. These are
e bedterspaping jobs fn Radle ...
jfokswhichgive steadywork stgoodpay,
#r & sEarter; and &n early advancement
ta rhill batter-paying jobrar o future.””

HERE, THEN, ISREAL OPPORTUNITY

But 1o gualify For theie better-paying jabs,
men must be PROPERLY "irdened" =—they
must know the tkeary al Radie, a5 well a5
the practical side, and be ihli o leach
olber men same of the things ihey kmow.
The Radie Indusiry, itself, has na ii=se lo
train these mens. That's why the Radio & Tele-
vision Institate, of Chicego, is doing the job.
Yau'll bz trained at home = in your rpare
time==gaiily and gquickly, and at a coat af
gnly & lgw cants @ day, And as you are
lawght ts “earm a4t you lgern® =R, T. I
Trasning need cat you nathing.

R.T.1. TRAINING IS "'SHOP TRAINING"
FOR THE HOME

I# comes to you right from the Radio fadustry
==right gut af the Factories where Radia geiz
and cther vacwum -tubg devices are made. Ik
was plasned and prepared Fer yauby bigradic
grginecrs IM these factories, moest of shoms
are tha Chie inzers of these great Radie
plants, dond MO these same engineers are
actually superviting B, T. L Training. Which
medini that traimed the B.T.L way, you'll be
trained a8 the Badio Industry wanis you
trained == juit a4 the Radio Industry. itzelf,
would train you if it was daing the job.

Yeu learm by doimg, of cownie, because that's
the Shop "Way of traching, Bub yow alie lsarm
the theory of Radis — withaut which you
can't hops to go fer, or maks much manay,
i ki greal induibry,

ELECTRONICS—S0UND PICTURES
P. A. SYSTEMS—PHOTO CELLS—
TELEVISION—all included

Radic service s E'u:tlht starting pedint Im B.T.L
Traiming, Frem there we take you up threugh
the very lateit developments in Radig, and

them on lnlo the new and larger Feld of
El¢ctronics—Seund Pietures, Public Addreis
Systems, Photo Colls, and Television. This
leature slone makes BT, . the aulstanding
hame training in Radia.

YOU GET “QUICK RESULTS"

C.E Head, 431 Third Se., Alewandris, Ll.‘l
Bayiz: “Made my first mosey 17 dayr after
slarirag yoor traraimg=cleared £14,05,

Frank E. Klemanm, Lisle, Il writes: * Dowbled
my pay In less than six manihs,™

Harry L. Stark, Fr “Wayne, Ind., writen
“ifew making three timed a3 moch meney a2
I wai making whies | started your Braining.”*

Sa, if you wani to get sut of a small pay, na-
future job, and inte good pay, big-luture
work — gef infoe Radis. Bub leb these big
engingers dirgel your training,

MAIL COUPON FOR
FREE BOOK

Let me tell you mare
about this 4mazing.
ly gasy Shop-Type

ame-traimnimg,
and more aboul the
wonderful opperuni-
tics for the R.T. L
TRAIMED man in this
—the warld's Fastest
growing industry, Everyithing is fully 2xalain-
ed in my big, new baaklet ... “RADID'S
FUTURE, AND YOURS.” Send teday for
your copy. The baak s lreg,

Ray [, Emith, Presidant,
Rail# and Televialon lanilivie, Chicego

P O i i s
Bay D, Sailk, Pragidiar,

RALSD and TELEVERICH FHSTITUTE, IR.T.LL

30 Lowrenen diwe., Depr. 8, Checoga, i,
Wiikaui ob daian of any kisd pleass fend me a
ropyr of ' Rodio's Febture osd Yaun." | om isigps
wimid in pawd bims lrmiaing and bd appetesibio
you pay auai in tha grooi Bzld of Rodie lor fhg
ELL Traingd was,

Home. coanrarnrene e v nes s n e 8a 88 84 54 e mm =

i o o

Aldrk® .o snsasress s ne s s e wma

' . 13w B rorvamci..a
A O e e

1
1
1
1
#
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PRGFITE $160 to $300 Monthly —WITHOUT INVESTMENT

AUTOMATIC
IR SERVICE

ARC WELDER

§-HOUR BATTERY
CHARGING

I"atvaershopabore
L2 H‘:Ium

ol ay
su- :ﬁ:“mh

Razor

Invention " One Blade Sharp

for Thousands of Shaves

Talslly diTeremt T
1e
=il da e

Fhid Tlevemarls -.I.

DeHAVEHN H.l.II:II' Ci.
101 Weodland Swarlan, Dhila

00 will protect your loved ones
ﬂh Old Line Life Insurance

Mow, on & epee il limiied alfer, 1 n monih buve
Hllll]urll LEGAL ]I.I‘"CHJI.'UH [ Insaramse with
full rask and loan wilies God extended Eeamnce
e Driviliges.  Hacked by aoome i B2 (KWL IHED in
o nemrin.  Nore dban SHLEOON has bees pail i
polioy hnl.lr\-r\g Wrila eday for full partic
mnid spesimen policy. Mo agene will
POSTAL LIFE INSURAMTCE CORMPANY
E11 Fifth Ave,, Dept, 322 Mew Vork

Hlf.’h Puwered Teleacupe

prilas 'll'|l|| Lll-rmlﬂ .r = |.- [ET !I.H- e
EROWNSCOPE MFG. CO.
2iE Fifth Ave. Dept. 24 Mow York, N.Y.

[y = I M TSR

Hilde, Hllllﬂn.—-\. Slulliplen, 1dwidm. Dow wark ol sosily
aciape ¥ & fop, Slilbkoo dollar capsciy. Blspds isd

s, TE ll.mllnu-o-d..:.--.rh. ﬁ E

FREE TRIAL
—SEND NO MONEY—

T I"JI' v hd eddiees

'| B, drl ahd

- 1 hrd I duy :

Back, THOLELN T UF ST IAFIED DRERE W '
B Apmeta’ Poriguesiiimn ULATOE MACHIME COMPaNY,

GALC
IMifred P 0. Bax T0EE, Dspt. 34, CHIGAGD, |[LLIFD

= NAVY SUPPLY
Bargaims—irmy EF\m: Foexdi, Fiie-
:r-:u.l loches, Ehr.'tl ez, Send 10 for
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| SIMPLE PLANS FOR EUILDIHG

FURNITURE

IN YOUR HOME WORKSHOP

We have detailed Blueprints for Bookoases, Foot Stocls,

Tabl

Write for Complete
Listof OQur 380
BLUEPRINTS

BOAT BUILDING
BN 56 =0 1'I- I.I!l Baal, lo&ag,
(- mamn
EN E33==|h= :I! lu Baak, wigh-
bane Eype.
SN EIl & E12—Building & 16-

. Casss, cedar planking cov-
el wiih canvas 12 priega).
BN 785-770 nel.—""Roamer,' n
16-T.  oatbeand erdser  §d

prkneal,
"FUPHH Ingle == "*"HisH&.™ &

. Family swibeard or in-
board rumsbout {0 peinesi.
ELECTRICAL

8N 522 — Bimpls Swunihine fre
Lamp, twin carbom pan e

tﬁ’
&N BFQ—EIIHHE Soldering ron
& Elestric Henter. completd
| comslriclion detsils,

SN NS —3Z o 22-volt Trems-
Tarmer, wer ta build anid has
variety of uses,

METAL WoRK

SN 56X & SN 383 — MWowslty
Weathervanes, threo atiractiee
designs (2 prims).

BN 78 — Hafd-wrought D oo fF
H ardware, lock sels amil

84 T8 - Wrought-irn Floor
Lamp @nd 'I'nlr bent lrom,
wimul tahle 1

EN 70— 'l'ruuql'rt--lrulr Hall
Lamp, can also e alapied to
oiher uses with slight changes.

Bleegrind Dapariment 1133,

90 Easxt nafarie Bi;

Mama

Cily & Slata..........

es, Bhelves, Magnzine Basks—ilmost wn
nitare. This iH bt & few of the 380 IMopu

Bluepriniy you can seledt Tram,
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POPULAR MECHAMICE MAGAFINE,
Chizapo.
e plote

1
Het of 3E
. I'eg which plesso =end me Eluspeint

Sread & Mo., .. ..o..ooo.ao

piees of fur-
r Mechanlcs

Al Blusprints listed on  ihis
page 5o each, af & blusprinks
for $008. Two or more prings
on ame praject de nob sell dor
fhe price of one print.  Sesd
FOUF aréer on ceEpon below,

WOnODwWao K
BN FM—Revalving Book Stand,
haz sguars 1 gnd turned

ﬂ:ulmu.l
50 — Colonlal Grandiaihas
l:-ll:r! B M, G im high., foar-

EN El!r--ﬂrrnp beanf, Phival-ton
Tabild, molded fop,  treale

Trge

BN BlE—Cut-0uf Wead Figures.
Be-in. sock. clild's oal rack
af yarn hafder.

BN 528 — Phyle Coanssls Tahle,
intolves fluting anil reeding.

BN 55—Small Drum Table. an-
tlgue peprodlieton, ream]
Airnn,

TOYS
SM 555—Fightisg Saiurlans Toy,
prehlstorks flgures mao v o g8
wheels revolve,
5N 582—Windmill & Harse Tay,
haorra palboje as mill gigrns,
£ 300—Crazy-clown Tey. flcare

ilasm |II.\.|:|II-\.I|| Tk,
SN "lﬂﬁﬂ—ﬂi'llllﬂi Tov. mr
whienls Feinlve E..I.I.H" mokes.

MISCELLANEDUS

SN SR — Haw te Make Bkis,
bk evpes anid foll detalil=.

BN Ti3—Hame Bhaating Gallery,
bhas morlng fargeis

%M 778 = Rumninp=EBoard O on
Hax, bkeepe el comfortsblbe
while tosarime.

Ml —Eazaar and Fakr
Haathe, colorful ped arbstlc
haseribnd Chat hielp sales
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RiIGHT an IN YOUR EHOF WITH THIS NEW
SIMPLIE ED ARE 'WELDEA

Eiare g payi=g ||u.|lc|nl— ol wour |

own,  Usususlly biw TH IEL

T
Frofins will éfaily pay for it

30 DAYS

. . | AT-DUR=-RISK
::::;-hm-: to buy belore infatson | sm HnHTH I_T

| Thoumeds ! ahops BR .lm by [ Gas 1 126 Amp.
money with Mehar: ssshing i o6 the

many profitable jobs and eonstructica [0 Elesetrla 0 200 Amp.
it lrim zou handls, Chesk iba

"“ o .| neerested an, teag out sl O Balied O 0 Ao s

O 400 A,

HEII.H'I' IMH Box M-113, Trey, 0.
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Give me your measure and
'l PROVE You Can Have

a BOdy Iike Mine!HﬂTE No other

"LL pive vou PROOF in 7 daya that T can Ph}'&iﬂ.ﬂl Instructor
turn vou, too, into o man of might and in the World has

musele.  Let me prove that 1 ean put layers
of smooth, supple, powerful muscles ol over your ever DAREID make
such an offer!

Y Y, i

If you are underweight I'll add the pounds

where thoy are needed and, if vou are fab in any

ppots, U skow you hoew to pare down 4o Bghting trim,

Aol with the big musecles amd powerful, evenly-leveloped §

bendy that iny medthod 8o guickly gives I:'n-'l.ll.h. 11l al2a pive

yau thraugh-and-theough health—hezlth that digs down

trita ywour syvstem and banishes soch thines s= comstipntion, The 97-Ih. weakling who became
twice hidder of the titler **The
m!.rfq""u.“ua'rl"ur_ffnlryﬂrl:lﬂ'hq:n.f
Man™—imei i opeR=comEebis

tiorr in dthe only pnotiorucd o

it e dinriacd corntesta hold digr=

ing the post I3 years,

pimpEles, sRin blodehes apd the hosdesd-and-ome ofher
ailments that rob you of the good times apd the good
thinge of Bl

Here's All You Do! ’

Just jot down wyour nama and addecsa an the sowpan
Beelone, mnal it &0 me—and I'll ==nd you, abaoluiely free, a
eapy  af my noew boak, “Everlasting Health and
Siremgth.” It revenls the secrets that chonged me from
a WF-poand, Iat-chested weakling ints o husky Tellow wha
win the titke of “The World's Most Per-
fectly Developed Man' pgoinst nll com-
oral Amd it shows how 1 epn build you into
ab “Atlas Champion' the same easy way,

1 hoven't any we for weaehts or pulleys
Elhok mny skroin vour heart and ather vital
organs, 1 don't dose yoa or dootor o,
Dynamilc-Tension is all 1 need.  It's the
muturnl, tesled mothod for doveloping real
men ingide and owt.  Ie distributes adaded
pounds of peweriul musoles over your body,
weeta pidd of surglus fat, and glw-.q vtk the
vitality, streopth snd pep thot win yoa the
pelmirntion of every woinan and tho respect
of any man,

\

. L xl
Gamble a Stamp—To Prove [ Can
Make YDU a New Man!

{"u.:nhlr: a :!u.m mAlliez the couwpon far o freo

iy e mEmy ook, b 'E'w ui:* tn mfth i S!r-ll'l':ﬂ.ﬂ.'l:l'l. |
1¢L 4 youl ol about my special deI'LIrI'LIt ~Tension method,
and whni It haos done to make revLisebed T ol 0F FiiE
down apecimins, [t ghows yoi, from actual photos. how L
bave developed my puplls to the same peeioelly BElpnoed
ummn1nm nf Emy awn phiyalgie, by my own secret methods.
il.ll- my ayutem did for me. nnd thess Bandreds of otbhee,
tor youl ton.  TRan't Eeep on belog enly 26 or 60 pec

ﬂ'l‘-'l-lli lri Bk man pow can bel Find owt what T eam s for yoa.

Whern shall T el your copy of “"Everlascdng Healch
aid Streageh™ P Write powr nsme aod sddress plainky uul1.'h|:

cowpomn, aml madl It today. CHARLES ATLAS, DReqL.
LR Enst 23rd Btrect, MNew Yark Cicy.

CHARLES
ATLAS
As Ha ls
Todmy.

CHARLES ATLAS, pept, g-11, -
133 Ease Fird Streoi, New York City.

I want the prool thot your #ranem of Dy-
Bamic-Tenalon will make 5 New Man of
ms—rive me p bmdthy, hisky Beouly amd big

musele development. fend me your free
- S Everlasting Health aosd Steesgrh.””

Whew writing to advertisers wioose mentieon Poprlar Meclhonics
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¥ 23 Million Car
Owners Need You

T]Hq will be the preatest yoear in ['||-1.-n:rl:.' for GOOD auto-
mobile mechnnics, men who keow thelr “stufi” and can
earreck any aatoe faule,

Over 23 millon ear owners will need wark dones and will
have the money te pay for it, Complets overhauling joba will
be commaon,  It's up Eo you toe know all sars, be able to Gx
anything that eomses up.  If you ean do thls vou'll get o
fnncy price for your work and make more money than voy ve
made in years,  These & big Auite Hooks which we offer to
s feen for r":l:I'I.Ir|I||||.||||,| tell you everything you pesd to
know nnd do it in soch & way that you can eosily understand
it. The jffy index lets you put your Bnger right om the
jnlermation wou wanl immeslintely without long resding or
!I;.lld}'. Don't miss this opportanity.

These Six Big Auto
Books Include Prac-
tically Every Known
Aute Fact—

Wiring, Diagrams
Equipmt;ﬂ Charts, etc.

Avintion motors. free wheeling,
sy Bplarn-mnimily, authoarid BEncofs,
motoreyeles il fully covered, De
luxe flexe bioding. 2700 pages,
nvier 1806 Nlostrations, make this
i largeEn anil BisSE Rl $fo-
clopedin ever pabllistml.

Amazing Offer

There are oo strings to this offer whatever, These & books will
all he sent o vou for free gxamlnation | poug seml the eonpon
below, Take wa days b ook them over n11|f1-.| declids whether or
nivt ywouw wont to keep them. Then GF %I\.III &re Eallsfix], send only
iﬂ.ﬁﬂ anil then §5.00 pee montlh @il the ppecial priee of only
24, B s paddl

There B oo further obligation.  IF vou send oow we will Inelude,
withaut o peniny of #xirn cost, & year's meslsFhin In the '|I'I1E'|'II:'.'H'I.
Technbea] SRecbety which |¢I||I|I|-n-| ¥oi to free eorsulintion privileges
with 13E experls an soy difflewlE setomobdle jok.

SEND NO MONEY

American Technical Society

Dieezel at 58th Strcer, Depr. ASLY

Chicmeo, Ilinois

T w0 Inok atthe §i hlg Aato Books If vou 2esd them for free exnmls

natinn. I pm io Ql:.;.' anly the few cenis dellvery clearges goles |

dleelibe ts hecp the heaks In whibeh ense 1 owill send £2400 in oo days

&nd E5.00 per month until the tobtal price of cnly 52480 1s |:ﬂ.1'r

mlﬂ:ﬂﬁtﬁ:}:rﬁ'uu: Iree & pear's membership 1o the A msticin Teohnl-
il .

EmployeraName. . . ... .......

Emplorer's Addrms .. oo iceisisimonasernnmnnnes

When wriflng please mentfion Papular Weockanies
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‘kﬁ AVIATION Offers

o f ~w the Better Pay Joks

@ LINCOLN Treined Men

Come to LINCOLN

Where you are certain of getting 4 v, |
thie proper training o squip yois
for the big pay jobs in aviation.

GOVERNMENT APPROVED SCHODOL
Unezcelled eguipmene, Traiping by Goverm=
ment Licenssd lescroctors, Inclading blind
Aying. oross country, scrobatles, master
mechanics, alrplane and engioe course, |

I8 the time o start tradning. Exceptbonal op-
portunities in both Central and South America
a8 well a8 o U, 5. Aviatkon courses gaught In
wither English or Spanish, Write! Stmin
FOUF afe.

LINCOLMN AIRPLANE & FLYING SCHOOL
206C Aircraft Bldg.; Linceln, Nebraska

Put Frnfesmnul SNAP into your

nl‘ln IH E Why ba stiff, swkeard]

mmatsariah, wh::n it ia
waay o learn to danee sorrectly, Beautiiully,
teehnieally, by this remsrkable new a-leniifo
Lo —The Thaneeogrnph-—In 10 ensy less
poiat Bend only $1.8Y for comnplete course.
& day trinl. Monoy back I not satifed -
FREE with afler— Faseinating BosklotCap-
tuse the Llvieag Glamoirof YVoier Onen Pamfson-
aliey,' Mark X for ocoumse desined,

O Ballrsom [0 Tange 0O Tapand Clag

DAMCEDCRAPH DAMCE ART, Ine.
555 Sutter St San Francisco, Calif.

RADIO ENGINEERING

RCA lastitutes affers a combined course of high
rtandard imhunml all phascs of Radio. Prae=
tigal |l'l|'II'HE with Tnm:l.Plrrl cquipment at MNew
and C 1cagi wchaols.  Also JF:u:]l:r\a eovardes and
Home Study Courses ander new  Na obligation™ plan,
lastrated 'I-_'lh!nl o= regacit.

RCA INSTITUTES, INC. Dapt. PC-11

§ Variek St Now York 1154 Merchandise Mart, Chicage
1 htﬂlnlmlﬂd Standard ln ;‘tilu Tralming Since 1_5““1

for MORE PAY learn From

RAFTING ==

NEER
OET READY FOR PROSPERITY. Be ready for BIO
Pay. I will trakn

A your home by mall en Peaetcal

Toenfting until 135 POSITION, or prepare you for BRET-

TERI'AY o tha Job you have, Al tosls il deawing table sent 6t
ofiee U you eeroll pow. WRITE FOR FREE BOOE,

ENGINEER DOEE, 1351 Lawraencs Ave., Div. 18, Chicage

T

7 TO !
"‘[ﬁ,.“ﬂ'.’i}i'x:‘.‘. ‘L“Lﬁ."_?ﬂ.h‘ BELLT Eove e < z 85

.5--1 Bl i d Babiram Jor Jrap sl
RAYE BURNS SCHOOL, nlpt.“—ﬂ. BOX 2184, Cleveland, Dhio
anid brmmrlu-.rnrn-lc-nl: We help wou secure o positlom.
Eamy ta lonrm, "\n.n-ﬂ fog FJ.E.E.E C"L'.I.'.'LL( H.r
BT, LORJIS, M,

DON'T COPY — LEARN TO ORIGINATE
LEARN WATCHMAKING

T Ultro=
- modera
+ Pinno
.i-' Ju: L-lul:hl. Mote of ear, Easy ropid

mail,

lranons for u.cﬁ:lll: heginmers, Aleo Bell-inatruc-
thon ayatem for advanesd pianists. Learn 358
Dinma Styles, 976 Joer Breaks, hundreds of
Trick Endinge. Hot Rhyihma, Boek, Stomp
and Dirt Effecta: Symphomie and Wieled
Harmeony in Inteat Radic and Hecord Style,
Write for Free Booklet.

WIGEER FMAND SCHOM., 1528 W. Risms 3L, Len Mapedes, Calil,
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LOOK How I
SeaED 727180
“r AUTQ So-le
OV

] 'li"ﬂﬁ ALWM"!.
Py iMG MG AUTO
LLG, .. UHTIL |
HhﬁHI:I oF .-I".IJTﬂ
o AT .

e a s RIGHT ﬂlrFIFﬁEﬂ-TH"IJL'LDTIH,Eﬁ.
FITLELE, LIKE HEW.. THI W THE Tap asp
H—‘J-:-HH-'JT 50 LA5F, 1T was Fys™

LA > 7
(8

a- ian = g I * I | B r__.
T c/ve w AW JTO plﬁg y W:
ICuts Car Costs

O leak? Cuts in tires? Save money. AUTO So-Lo

Fix these, and dozens of mends worn running boards,
other things with AUTO 2o0-  floor mats, pedal pads, seats,
Lol ]'..!-'-11.:.I'*~'|' ]I:'t :--'..llrr'-'|I it radintor hose, wiring, =bons o |||'-
on. Anvone can do it. Looks ©te. Baves x!il"ll_-_‘-.l-_llll ind up-
likerubk S keep. GUARANTEED, Absolute
ke rubhbetr [Jl|1T_‘g.. ]:'lu:- Iclu',_.rh PR R i i e e g
TTHEM ﬂﬂ‘ifﬂ‘THECﬂETDFl. H.'E'h' 0V lrll. ||. gt Al - = .

HOT waATER BOT FikED 2.”'1'.”']‘;] Enl i.-.‘i|-c| L=,
LEATHER JACKR Ml.'u TR TntE.I-.q:ﬁ,

::tmgra:. FREE ' % /ades o PoPULAR MECHANICS

:III| fred b1 of everyvday wem for AT N S S S e S — En-m
e L I||| I_ pnythingd «f rmbhber, I

|| ¥, Or —Ealishes, foe bags, SO-L0O WORKS, Depe, PAE
I |' l' '\-l'ul l.l.l':';'ll. e What él“-' (&1 Lincinmaei, e

L2 =1 [ | ] il FLEEN Eip B 5 - P
%II -r| i CASTL Tor Ao Wi &L o I . s I,_:hl:':l 'm'_,' I'I"'“”, |” !"._.::I',i
If vol want o A&ve mopey, adk foo Toer A LT T A=y, 11 5= L Warks
Al I|| =i 1 Wil For the Mo bae e RS (e el ] II| [ TiEw (e I om
Ot Hordwore, Aaro Acosssary, Clonem b Cenpdve |.'| HEE '|."'\-i H.]

aF G ozl B ST WARLY oaf F1.000 10 BL0UH]

Iapalers, wrilte: "'ll-]I Warks, Clarmnnkl

I BRI .. - ¢ sccseccscdibbaadibinnnunn

L L T
= o Clty ned]l BEREE.. , .. i v oo vvonocaasn
o7 i6aaE. W

When writing to advertsers please mention Popular Mechanics
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FREE LESSONS

GET
INTO

CIRCLE

START TO I“'L:M‘r \\'EIW I-'IHST DM"—-
Free Easy Lessons—a Year to Pay

The moment you play the Xylorimba, you'll agree
that Happy Days Are Here Again, Life is fuller,
richer, mare interesting. Xvlorimbizta have fun st home,
make a“hit™" at parties, join orchestras, play radie engage-
ments, make big money at ledge mectings, Moest spectacular
of instruments, vet esséesd fo fday, Mo titesome practice or
botherspme exercises. You actually play the very ficst day,

Send for Big Free Book o et e e races: "t

soai or chllpaticn —retom the coupan ialay.

- — — —— ——

J. C. Deagan, Inc., Gept, Ba%8, 1770 Berleau Ave., I:I'Hl.l-:-
Bend me, witlwul oldigstion, Tull daialls of Free Trial oifer aod ey -parmant

plan an the Deapan E¥ierimbs,

America’s Ploneer Television
Training Institution.
WEXAL i the QONLY ;
- g einkion i6 |
thes poumiTy =
a trising in
£ r'l'l.llﬂﬂ
Laaarr jelpvision st
WAL, & @governe

ment lioannad

vigzml  Troad-

sintion,  Big op-
poriu=aly 1 ik
phiead,  Perfected

homne Leleviaiom
worim will suddanly
sppear an the .
murhel om Lhe
MEXT BIG BII'Y ["":f"
FE WAVE,. Got yamr
tridhing sdw ab tha ooly folevissss siakiom
in thn =wiz=s where you can gei experionea
while progmams are  Beoosdeas LEmrn
apermis the frmnemibiter; stwdie teckninuag
meadrnl rom operstinon many aiher jnhs
k¥ metually dodsss che feal thing [os 1he real
smperianca that rousis 1 when you ged p
ﬁéhnr paya reall pnmes

sigh teainiag qualsfes Tor opesatora licooss
i{radin t=lephone ist class) You must have &
]l(‘":"l'l“ 0 ap=rkte 6 raidle or cdevision sation.

a8 lezulers prolice that New lerision

mvaiem of b mating will requize thousnnda of
tramamitroms wni relay arstiora,  lere’s oppoes
tunity [e# thoroighly  cerained  lelrvisian
nirana asd exporia,
Wiale For free folder "Pierurea oo the Aie™ Juse
mg= and mail coupan HOWE

— — =7 ar i
T Pl
Firae Mutional Televisian, Ine.
3022 Power & Light Bildy., ma O

ty, Mos
Witheiit oklipalam. ll-rl\] e pewipal FIEE Ilestrsied Foldsr ™ Pt ores on, Ele L™
telliar aleml ew ocpparieniies s debrvisen. 1 am 17 w6, of olidern,

tesahi-

ADVERTISING SECTION

STUDY AT HOME

We guide you step by step—furmish all text
material, including fourteen-volume Law
brary. mnlnggbr:pan:d by leading law nmﬁ:s—*

gors and grven :.r members of the o
of LL.B. conferred. %}e .
cur valuable &4-page “Law Guide™ and

dence™ books free. Send for them NI‘JM

LaSalle Extemsion Unmiversity, Dept. 1164-L, Chicago

PHOTO-ENGRAVING 't

Hi -
Low cost, Eiﬂ" tEI'I-T"f'u

AT HOME
We Furnish w «uscei we suieria e

T I.n,.' lirge pholc sagmiTIng CAEHTL GO wilh lumpe, s
wnill Eredn. Whie §o \lfl!mﬁlﬂﬂ!h.ﬂjrﬂmﬂ'ﬂlllﬂ
n.’ piFiog iodrpezdesl bueoses wikth Ee e
o ar werk far cohars 08 o By sadary, ]'-lh:rl.n: r|.|:|.|'lnllrl
Ereiled appoertunilies tedir Lhan any olber I.urt;.l' Every
piciurs in ko v af Papalar H'ﬂ‘h-l-lﬂ':l-'l"l-lll-l'l'l-'l'l'ﬂ?;
prarsds WE ey PR Bafn ol Betsd whils lraruap Wt

& coppar Atk 1ojLedap lor dor tew llesbmied cabalag which wusn segraied o6
grsk w8 picturs | sguipmeat o o8 we farpiak Tou will ol b oligesed in sy
mes B by LD inches|=ay by wrilng.

el dar §05 20 Azrers al Prois B - Begl. 11134 erers, Misssari

Learn to Dance _

You can learn il the modern dances—the [atest
Tango atepa, the ew Fox Trots, dreamy Waltoes,
snnet Collegiars Svep, and mnul.l:r Fnepty Bieqs "
a1 hosne, asally aol quickly. New ghart method
mioes ﬂﬂﬂl ns Bl ke ne #-:I!vr_-.
TER#E i T -
m-.,l I..l"w| il ml‘ A4 Himtrs
ranky N1 05 pheem.
r-ltnlrl el BLOS, plon pines wp arrtTel Blaser
ecd dulickizd.  Cwtslog Fres.

Firanklin Pub. Co., 800 Mo. Clark St Dlth.H... G-HnnlE

F Get B B Magic at once. A wonder-
R ful hocterd Mg t—all how o hold,
mlm amd hamlle rifes; become & crack

Thi princlple of compoessed sir sctlon that mods

l-'he Llenlu.ml.u. Single Shok world famous bas besn appdied
L0 25 abat agtometic Aring, Learn ol about Taoatdh el
SEND NOw!

Mo mushs or

Ben|amin Seser Singls Shar reaw 5500
moimaakl. Desjamin Automasiic 25 Shol
new B O0 sascs WRITE ior ageaial
INTRODUCTORY GFFER.
BEMJAMIN AIR RIFLE CO.
648 B, Broasdwsy St, Lowls, Ma.

BLIILE DUTCH WINDMILLS
a1, h--||u||r---- vt BLOE PRIN Pmr«lmm----:-ﬂ" high)

13 Lachibouss $r" boch ELIW,  Pedlares s - e
menis for oo ook guie -tll\.rlhlmrlcl minklise cirl [mich labo ibr

Iﬁ.ltl'l'

[almad ieh. 3% b 3 der ELOD

....h.;.:lui‘liu i'e‘un?""i‘. i ool e
X - Milwavh e 5

c ASH for OLD GOLD, Teeth, Watches,

eby. 10075 b v Hlll.lllrﬂnu paaractid of

shipmack checrioly  felwis Infoimiien free. Thiv s

silbgbi pperaled by puble spdiila] c@iems Lo belp hup odilain pisih, Licspsad kg 11, &L

LGorrmrerml Blember of Thbags dserivilen of Cammers. Esiablisbad 1598

CACN CLTE BMELTING & ILEFINING Uik, 5851 Mallers Hldc o Uhirses.

BUEH&TEIN*EI FIBRE L[MB
ithiing to yoar stam

g, e, nidt, Npht. E j’

F-hTIIIr"II'.-!- Drace for all de-

nre s
o, BUCH
§10 3rd R, S,

Witk TRON replacement
g.ru ot sensailoml saving,

haigands of Hema  for
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Classified Advertisements

WORLDS BEST WANT AD MEDILM

Advertisements in this section, 3% cents per word, each insertion, minimum 10 wards, payable in advance
Te be nserted under proper clasalfcation in December EBsue, copy should be in our office October 18th

ADVERTISING AGEMCIES

AUTOMOBILE SUFPPLIES

LEATRY Adverilslng gulckly at baing New
pasy praciieal plan. Mo fesl EBools.  Enker-
celing hooklel Tree.  Page-Davis Scisol
Advertlelng, 3601 Michigas, Depl.  JHJE
Lhiragn, . -

ALVEIRTIEE: §15 reaches o 000.840 Sun-
day mewspaper readers with 24 ward i,
Mewspaipie aml magnzloe  pate-gulde, Tres
Chirgpn Umlon Agency, 20 YWest Jscksan,
Chiragn

ADLVEETI®E In rursl  wesliibes. Lista
feed, Meyer Agency, 1268 Mariford, B Leuls,
Allaprerl

T FREE—[ew 1055 Adrerilsers Rate Giuolde,

NICKEL Mging outtts, ronnect 1o your
battery. Mo lanks e, Usieandi Lo e,
§0.00 prepeld  Oenmetal Co., Ave J, De-
ratur. 1L

ALUTOMOBILE SERVICE EQUIPMENT

DEMON=TIEATOTILS, Caimpireasas, Bisal
Gaindk, HB-houf bBattery cheFRer—are welder,
fluasrantesd. Trial and terms, Fim's Egidp-
il Exchasge, Hox M-113. Trop. (Mlo.

CAlL Ouners amd repalrmen: use our soe-
poaaful, #lmpke, Eneupensive molkad for siop-
ping excesslve ol ransumpsion, Full lsstros-
[ TITT . A

44 pages.  Inclwiles ETETSENIng. Lowest Tatss, ! Iikngelitetier Carage, Flain,
. M. Dmmoen Adwvertbebig Agemsy, 140 M, Wlsrensin.
1 . ik :
i ——— MOTORCYCLES, DICYCLES AND
FOR ADVERTISERS SUPFLIES
ADVERTISING—31 Wards, 25 mapazine, MOTORCTCLES $25 Up, Terms, Thre=
thres monihs 526 Inch  Alaplay, thres aleplanes.  los  Eleis,

montha §5.00, Lepwrswlalia,

fornia
INCH IMsplar. €0
wirrdd, 00 lowe NowE[R[Ers,
Servlee. Mlowlbom, Tewn, -
O WORDE In 35 weshly pewdpapers $120.
Geoonlall, BET Ells, San FFrancisco,
ADVENTISERS: Send for our spacial ofs

Malling Buream,

--II'TI.;I'I: new, F2.50,
il Midweil

A

Jer. _Frazier, ey, Bogle, Cllmies, 5. Y.
"-'| Wk Momihly-weekly osuibinaction
EII-I 83, Mepazing free.  Damell.  Jacksos,
e,

ADVERTIEE: 2§ Woarnls In 25D ue:::l:nuerl
¥19.  Llris Tree.  Sdeertlsing Besviee Hu-
gy, A8 Dresdl, Chisngo.

ADVERTIEE 51 Magaminei, 3 monika,
tR.08 inrh L=t spesbal affers, free, Fiand
Kirg Ca., Iex €721 Wlhningion, Lielawars,

BUSINESS SCRVIGE
DKl .l.".'l ANME Chamers: Toes
fopimd,  Chas 1. Guyer, D01
Wllmingfon, Idel,

MAILING LIETS

pmall: Fris
blarket BE.,

WATIOXNAL Majling ls2x far Isdividusl,
prafessional  and  Bmsiness  fiome.  Llcher,
AT Schurs Avenue, [New s,

LATEST Lists, every descrintiom, meason-
alle prices, Porfecto, 312 Jeforsen, Allen-

iown. Fresa. —

MALL: Ohpder ||||:r!r.|u—f|lrr|.1'|e. n|n|n|I 200
nerees BL00.  Hender, 2851 Dougliss Siseet,
Hmeklivn, M, Y.

INFORMATIDN

ANY Infermtation. 30 csli, and gy IHoff
man, A58 Halem, 'Illulh_,_j.'ll;l_

[NFORMATION Any subjert 31,0860, Hew
Yuel mealll

ug &ildresa $3.80 monthly. Cans
flifential service for personal  end Boslness
mptters. llaving servire. Assbeiran Tbosziness

Fapvles Do, 70 Aladlsen Ave, Mew York

INFORMATION Any subjeef 23 [eolit).
Mldweat Hervlee, Aloiullsn, Jewnm,

AUTOMOBILES

ATTOMURILE Raring lisak, Haow to build
dim el mewrs cbamplonshlp  racers. fasl
mal cars,  Mew, 10 chapiers, 157 §iluskrs-
Bl drark mreearils. winsmlsg deivers. mniesd
mules,  EpeEed, “Cpari,”™  balanee—Posinild
BlLon,  Jiey Kums, Dept. B, Madlsaoslile,
Clnelnmaci, Olifo

A.C. AUTD GENERATORS

AT ATTD Ginaralor
d#mator  Indn  ]11d-rnlL.
ALK, EEneTaior

Cromrert Faid gwen-
Filawall, depemclakln
Diriwen iy fan belt oeo oear,

Adaptalle Tor poblic oddeess, Folio:, and
hiome, ramp o Secd lkghting, Sleple ins
structiogs with famplete drawings. Only §1.
Aulopuiier, 408-0 Bo. Heyne, Chicapo.

E..‘:u. Engines  for

mla, gruingea, 10 Lo $35 Delterbes, Frassed,
forks, crlinders, bLelie. erankrases, handle
beirs, tasha, ehalng, 31,50, Whiole fig ale-
plenes. bays” mutomehlles. mosoreyeles. §1.00
pp. Coarasies] pebubly bleyeles 0150, Als-

tor  bdeyele FA0.00,  IMke tirex #do.  Sawn
vr  dellars  af Denlnger  Pries  Cobter,
Lirhipaler, N, for calelomee,

Brmd 20
Chepnra] heuza n 17, 8, A

BETTER Propellers, Hirlews, BLG0; Hene-
derenn,  §5.938; Fords, 3099, il:l.lll:.. FL
MWorih. Texai. .

BUILEF 3 Fosb mesdel Junkerd Flvlag

Wing, Compleda kit $1.00 |:ll:l-.=||ll.|-:| ]Fll-:l-u.u.
Company, 7iL Wenomak, Cak Fasg, 10

DON"T Buy anythlang ancll weii url. I.'Ilr1.I
LOES avbaiion malerial colaloewe. Prices are
lower. Hemd ee ikls diios oday, Karl
fort, A0k W, Toplar. York, I

IFi‘i-IJ .ﬂ.lrrllrlﬂ 135 amd up. Cautaleg 1.
Fix¥ral Egulimenl, Deprpark. (Mala,

BOATE, DUTBODARD MOTORE. ETC.

BOATR!! Besmd 10g for fell Isformallen
hew o own boat of your own, skving twos
hlrds pegular bulldéry eal, Crifaerd, fun-
abapiits, launches, gutboard speedsiers, sall
amed]l roaw.  Broonks Boat Ce, Ine,, Dt W20,
Raginasm, :'.llrh

11 FiMIT Salibrat—3Xlcth chass. l.-:lrnn[-lta
plans.  Rudidep, Oedobee, 85, Fren oot
Baxliding ealalog, ltudder, 13 Murrer Strest;
New York.

CARTOOMNING

AMATEITR Carloom|ste: |l sour work,
Wrile Hmilh's Bervice, PO, Wengiches,
Washingioe.

CHALK TALKS

CUT Delivery expesse.  Investlzato ""Thies

Whenl rellreryr Hicpple®  Hee desrripbios
page 76, Bepiember, 1033, Popular Me-
chankes, Wrile Clark Cycde Company, 7127
M. Clark 8t Chieago, IO o

T AOTORCYCLES—DErest to you at_ mocks
hiltoin wholeasle prices, Hebokle, mealbested
anid ranteed Indiens, Harlevs., #be.  ®enil

T doday for “Harpilm HPwlbetkn 10,"" Cran-
dalll Hicks Co, 781 Commomwealibh Lvoooe,
Fictan, Mags. R

HENDERRON, Ewedlslor, Harley, Isgllan,
uped] mari=, alloy plstons, catalogus and wings
Pin Q0. TEallak, Ea0 N, 1230h, Ki. Leufis. Als

MOTORCYCLE Bargalng, Bewest prices,
hirgile shiel for glamp. motsmorcls ares-
s les,  larpest  line  in Amwerica. lmwest
mriced.  Lafgeil metireyeld sall oanler baias
s the Tlaited Siptes.  Hochester  Farley
IMavbdson Corstratbosm, 129 Wesd BAlals BL,
Bnchilaf, N, Y

BEEPATR Whk gosd used parcts. save 13
or more, stele parts nedded, o s J, B
[hahil, 5E4] Archer Ave.. 'rllr'::\-:l-. 1L
NI Qe For flnstrated used Motarcrele
sr.  Lerge sloch Barriina,  Indlan
:|" Fla.  Artedaorles, Indisn Motorcycle Sales,
LTI HELR M

||||?' GUALANTEED Used Flarlep-Darids
song.  Frleed redueed Z5% eo G0%. Hend dc
for new  bualletin, Knoih's. 2523 Fend du
Lao Ave., Milwsukee, Wi

BATTERIES

EDNT=0N Siegage balteries for powes and
|!|FT|||"|E gFeieme,  nibdekebd,  aEn-corneeive,
Flve year woconditioml moterieed puarantbec.

15 wear 1fe.  Froed (lleasaced  licerali
Flanls, gpemcralses, e, Hee Jay Hattery
Company, &2 Slepllng  Avenue, Tonkess,

mew Yook

AVIATION

PEOPELLERS Fur heats, slede and planes.
Blurprivds far drive be b sblackal & Hag-
leg-Tdaviidson medord, Tha J.ILS, I"repaiier,
Licice, Fa, 1

ABRMY Al Corps plves one veae free fle-
ing mourse, S50 Baues  ssle Hring, salacy
whike learsleg.  Bend 20 for Informatlan
bochlet delllnge hew te qealifly and applr
Feileral Equlpmest, ]lfn&h

MEX Wanted for ppod poalilany &i alr-
plaza mechenles eni pllsta alfler Laking mec-
easary  iradning  dn povernment  mpproged
schiosl. We quallfy yro dor gossd positioms
paring $1°4.08 L 50006, Linraln Flylng

HSeanl. 261 Alreraft  DBulldieg.  Lincoln,
Maliruska,

LALUGEH Frodusing peograss, 1.0, ¢Cat-
alog free.  Hakla, The Cartcanlst, DOshkosh,
Wisrnnsin.

BODKS AND PERIODICALS

[H-HARE And unssius]l Books alsp pew
boaka and magapines ot bargeln prices. Froeoe
vatalogus. kil boiks hinsight el exchangedl,
T. Mauritzen. 400 liryson Bdg., Les Ans
Eules, UaliL

PROFESEINAL Cargar, Depression groafl.
Worldwide instrecilon. Semlsery,  Sauth
WWhitley, Ini.

RADID SETS AND SUPFLIES

BINEET,  All-Wore recelvess Fartory
prices.  Free edlalbeg. Funn-lnn' Hadly Labg,,
i - BT Screef, Drosklyn, M, T,

EHOLT Wave acls, kila, |un'p|j|:-_|_ Whala-
pabe ratming i Federal Toligraph, Drear-
park, Cinciesail, Ohdo,

BENEATIONAL “Pocked radlo,"

FEATT
Catalogue. 108, Xell Tuaker, Bhamokin. Pa.

FICTURES AND POSTCARDE

-~ - - - -  —,—— o
40 YIEWA 0f the Warld's Fafr 25e {ealn],
Miihresl Sepvies, Moulton, Jows,

MAGIC TRICKS, BOOKS AND
JOKER MOVELTIES

BIVETIFYING Oreck éroes wood pzles
Pral weiie Friends, Sample 28, four for $1.00
postpald O wr.ﬁ"nnur. Hd‘nt:. MY,

T RARGATNI  Mew Tarbell
Erletal,

LA, (MEver Tuylur,

AMAZE And mystite] Fool veur friends
WS magle.  Illustratod cafabig free.  Lyls
li'w.rl_lfiulluu A-f, Drallas, Tex.

:I'l'l.i;i |i‘: -:|,||||.1.||
JETLL

TRICK Catalogue, illusteaged, I|||:. Daks
Mapheal, Dept. 548, Oshksak, Wlse
EPHINE, Magicians' muerpzing, .'Iﬁ-_- Targa

IMlzabraged -"l.lllng nr magle, 23 Holden,
FE TR O T HI. . "|"

AL “"]ll" Catmlog 2

1
Thept, I, Jerser 1.‘I|::.' JI""“' o B“Eh'

MAGAID Caralogue,

'-\umln-rrul hrorkngl
cardirick, 10 Binger,

GLE, Hanrogk, Wler,

GAMEE. ENTERTAIMMENTS AND FLAYE

PLAYSA, Operelian, mucleal eomedies anil
minsceels, comedy amd talking sedas, hlack-
Fuce skits, vaodivllle srts, monologs, dlalegcs,
pecbiations, jurenile plavs and weflgh, mmasbral
read|mers,  enferielnmants, make-un  pocds,
rlllIII:lE' mee T R, |Iqlr|]l||:r|:| & Co., €313
Ea, Webaah, Depl. 11, Chlegps,
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FOR BOYS AND GBIRLE

EARN {hrisimas money—UOeder G0 sets
Christmas Il'-ll-l. Hall 1dc epch.  WWEen sulil
putirn 100, keeping $2.00, SUNkholes Seal
o, thpl.. d"1]'!.| BLEnuklyn, New ok

NOVELTIES, CURIODE ETO.

MARVELOUS Grarily defylng bell ond
werdal  Nyer, aime  Bpaalding Nowitis,
G0 Evergreen, Chlcago,

ETAMP COLLECTING

COMMEMIRATIVES, Fifty different from
mll over the weell, including filfteen from the
Tledted Suites for eniy 25% or 26 diferest
Unite] =tabes unised costsemoraiives  in-
eliding  Polly  Plicher,  Seagulcentennial,

re Clark, acropuunies, Yorktown. elo,.
for EL00.  Abgre orly o appliemols fof our
foar prrlend apprevali. Hpeelil lErn-:mn] liar-

Ehln st for roval buyers an
sl Hramp , 4T3 Liberiy .|J.'I|I|II:I|.

Ealtim afd.

ECALLUE Alrmall ar=] Eriangbe, Buastiiul
Teuguiy ““Nykng heese™ alrmall and scarre
Gueiemala irlangles [smallest in tha werlill
am inclnled In our kg peckel of 60 JdlTer-
ent  stamps  from  Abooltes. Grend  Liban,
Veswzoele, Tritksh ard Freneh Calanles. eto
All for S0 te approvel applicants.  Blg Bl
Justratid [lsta frew with eweh order.  WWrlie
todart Mystle Slamp oo, LDepd. B3, Casi-
i, New Yeslk.

BOARCE Belglum alrmall. riet b

gochal altsinm, g|l|'|.|.-l'rl:|:ll'|: dl:lrl.ﬂ' pllIr.llll'.f".hlll‘:l."I
Lo amid millimeser II:'-Ill' Iqu:u E:f‘“ |llm|:l|
from  Alelea, Asla, Ainerlea,
lbl. ."'I-:- Giermany ar .a.un:rjl I All for o fn

ag@llcaiti.  Olesdels  BLempen,
I.HII LInlJrn Glendale. Calif. B
“HARGAIN Fenny appravals,  Deller grade
l-lil:i- dnunt, Refesenes cisenblal. Cleo O.
WWrlehd, Gioranda, M. W

200 ATBMAILS hing, el 10 Monkar,
1553 Jonex, Cleclenitl. Ohio.

ONE Cest mpprocals, many ibausands dif-
1I'l.:|nh I, Grourge, E. Alain, FT, Wayno

aml.

o |: J:lLFPEJ:I-:HT'ﬁntr'-il_.-.'-hr:r-ﬁ-mﬁ

l.l?' D]i!l.nl.l. The Orald
E!Gl.l.'-u: f'll L] i Figuerea, Loi Ane
goles, Calif, o

URITED Sate Bale—7 differait lnlm

oodls, Cal.  §2E7

u{-i qu.utlrJun:l ]

W, dind =L

RI! q«H’-—-H[I[l ﬁ-u:l:l mine mix 10, Appror-
alls.  Fqevens Slampe, Walden, N, T,

FItEY Wundreds of seis asd saluable “alr
maklzs & serlous colleciors 1had  appreciate
baliar apprevals, dmligr ouf starcllng doohls
Ui EI.I.I1 that Bardzemaly rewanls eoiry
er, lEargeln Hieinp  Hervles, Oenard,
Aallfarnia,

50 IrlFFP'ﬁH'u‘F'[I_E_IIJE}:u arplieants
for hargils pensr |.1:||.}r|:r|:lll. padle, 1914

e, lesllascagsl 4,

foF  §1.00. Llst
'l.-:ll-f'i:'n'n. Blammmy, ].I[I I

THE kly bhalloos Might stamps in ihe
workl are the commemsratives of FProfessar
Pletaed's [Rmoos Light lmie the stralesphera.
Fow ralleriors hate onee Wo will rood 1§
wagalher with r-:unq]:tu st (0 valoea) of Thens
martk's begpllfe] Viking rhipz and 12 New-
feupdlaml and Canada &l fop 102 03 &ppeoral
applicapts,  Glsluy Samp Company, 270-
Al Nve., Dept. G0, New Yerk, 00

BEAIRCE Ercland 1.'I'il.nlI|:| gl B4 -|]I.1'I'l'l.1n|:
oihers frem Kespa. Latakle. Nerth Bom
Tanganylke, Frenoh and 15eicksh I:ﬂlulll:-n,.
i, are Inelwded in sur blx packet seml frea
te appiorkl applitanty sending L0e [0 eoTeP
malling expenses, § Stamp Co, 37-1
Masau BL., New TYark.

|ron I.rnl:ll'l:—u rommplele seld Fase all
Bomllh Amerlea eneelops slamns 10c to serl-
ous eolbectors.  Elax O, Oxnand, Calif,

FOUH Coafederais !Inl:l—rmrhnl. A,
Bie,  Appeovali, Lo 35 Wesi Finb,
Daytom, (il

YOUT Cam sace dollars vearly husing lampa.
gupplies from the League.  Wrlie to-day fae
“Fria Membershds Man, " The Blabio Laaroe,

M, Kiseo, K.

niG l‘n:het FI.I.III]E:! fros 'llll'h L apfireT-
ls. Foslige 3e slged Hlamp Co, A=
waukes, Wis

180 MINGER 4c WHh penny apprevali,

rlam Hiampro, Biver Porest, il

ILHIIE"EH..'I.TEEI Albumy  Bolding 49400
Mamps lrlurur.'ll ﬂlinnti "'D: RBwasm
Btamps, Gi5 Ik, Miw qch

UXITED ﬂ-l:il:u—?l dlTerent 200, .ﬂ.
Eravals, Anthony Destcher, ].;u: 1T, :H:-u.-n
sag Cliy;, Mo,

90 DIFF. 1. 8.—I15 Commemorative Kamn-
sus Byrcharge, efc, b appridkl enplicants
fie, Slamp SBop, 500 Eolland Bidg, 5L
Lassls, Nl - .

A ENAI—I0D Different forelgn enid &
diferent [F. 8, stamps. including $1 valus,
far anlr 23 Fres wilh each order, our
pamphlel LEllag “Hoar Toe Make A Slamp
Uelleeilan  Properly,”  Legeiher  with  oue
prico Heks of albims, suppliei and Lundreds
of bargales Im seis, packefs. ebe,  Qieei
Chr Hamp O, Teom 34, &0 Haee #i,
Llmelnngtl. Al

THTAMES, 190 ANl diferent, , Postagn bz,
Listy frue, . BL. Gpmiker Stamp Co.,

TGILAVEVAIND Siflere, Remiles of eo- -n-u-
leetbsiz and spprovels, damaged rare slamm
18 for 0 cents, Gasger, DEEP Wast ET
ledllanapalis. Ind

25,800 0N Appresals Yo up, Prmlwﬂ-u L)
ll:ll‘h,. =5 dpaln, IJ Oeeere, I3 Dril. Col., 23
loumanla, 23 Czecho,, octagon set Thessaly
misplele 13 Kelgwin Blaiipoa, Yineland,
Hew Jersey. o

GIVEN Freel Complee set of G, whih

feescinullmg asssefiment  IlabLl. Imla.
H -\HI:ILIIIL Inini, Andorra. 205 adifesent
10e, Ta serloed feeelpn approvel applicents
only. Palisades, Nideely, 3d

URITELY Stales gamps on appreval, BEFs
i Hidep Ca, Callawsy, Nebr

E‘H‘-..'l.l.:!_‘l.—ﬂp-ull.l 104 dafferent &0 D6

e Mo lee JEat, Cartler Hugmp Osine
!-.m;r P. O Bux 37, Deiorisier Statises,
Busfreal, Canida,

RARGATIN: 140 'I,:l B, l0e; G0B, i

Dox 457, Mewark, N, T

EANZIRAR! Packel quur freakish |I:|r:|r|:
from Samzibar, Indere, Algeris, alay
Rioted, Vielsels, Coldenast, Nigerle, TEritlsh
Colonies. Spsamerieans, Dot delarf Don't
walt, Thic whoopkng pzckel Trew for Oe

IHI:. Liray #tampro, Depd. PO,
1A, — - - -

CANATA=50 Varlerlea U0e, G0 sorlebles
Ses B Newfoundland 12, 50 varielles ¥
Henid reference for apprevals Bbrlilsh Colonles
anly, Westminsior Stamp Company, S0,
Landan, Cenadi :

FREETTT Thres Speln alrmails.  Postage
Jo.  Hodsgeri, #LF Foiusth, Baycicy, Midi

PENNYT ﬁ?plﬁ-rlli-.. .00 Hiplan, 4Cango,
Filﬂ.l_ Libasr Alan 15,00 aviraglng

Mhiladelio Hmhlngu. Hanileaion. W, Va,

FHREE Listl—=uaperh geed commemerativa
biorhke. MAluert Dutzen, 0136 Sherldan, D
Lradt, s, i

AMAZING Freo offer! Scarce Biam ales
mall: caomplets et Azertalian: pleturesnuo
patket MoFth Teane, Conga. Eiblaplis, #0e.]
vriryihing, with approvals. #c postace! M id-
u_nnJ.‘_ELJmpm. Mibwosd Sietlon, Hrooklym,
w1 ork.

G DIFFERENT, $14,00 catalogus, 956 16
bargain approval l}-pl]mma Timeurdy, e
A8, Hobelen,

E.'I.]l"'q. l."l:lstt.. BEAITIfIE, i, mlbam | HHI ’.EI

2EIL
Al=

povdl Bmki—alckel packols, E'Il.lluu.
Vet STdk Hirect, Beooklyn, I

N UNITED | H-':ll:-H.. -HImI:I:lH11I:IrI1.I
bhania., ote, b Appmvals, Teonie

Michlram
TR (Rica—Tarsd aealn.  Famine set
1o to 1 to eppeoval hiivess Ge. Alio 58 olber
var, China 18, DPacific, Dox 5382, Glendale,
Callfornki o
1000 DIFFERENT. To approtel applicants,
Brienly efiife.  Wale Htamp Company,. S518
Hih Awenue Fouth. Mimsmeapolls, Minn.
TEIRLA ®make, bwo other briencles, In
mt Ol stamps, e CEowder Company,
erllli Haltimore, Bid,

PATAGE ﬂl-nllw—ﬂ difforent .ﬂ.iﬁ
Harmakd

elamps  ben cemis Bgen,
North Thakola,

T FEEE Album vede | ﬁguh.r_ﬂl_
taimera,  Tonka gnmhr (.. 113 PI:;:

Ave.. Mllmneapill T

LA=TS, ﬂ.pp-mla!:. and Z0 diferent Mexs
fen Ge. Kllkos, Angila, Ind,

CONFEDERATE Sta=mn snd 20 diiferent
Enquth #2p Eo appraval epplleaets s-lrulln
li=a,  (MLéferdines  plegsn)  Laurence
Heyman, Chaffes, Mo

BOY Smoub stz Albam, GO0 5T, alampa,
hinges, edc. $1 or list free. A, BL. AlLoody,
X3 M. K. Rd, M. Veron, X, F,
TRIANGLES, 1% THifferest 2
Onken, 10 TRIN #4., Ereoklyn, N.
UNDELIEYVADLLE  Yalues — Go I'Irln.ﬂ":l
EH-I'E'.!. appeials  &nil  deslealle  preimiuim.
lapla ley #tpmp Oo, 2822 Ho. Llth Sc.,
Alsumauth, T

'I!EI'JD INFFERENT Hll.I.l'lI hingsi, ol

Tor $1.00, MieKea, 10424 lw:mu., Horanton,
Pennsylvanla.

—
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REET TOne mpnm Amerlia

P, Hand, 1117 Fb,_ﬂ[l At., !"IJIIIII!EJEII
rg."['.ndl'"l., i DiEferent, rafslogue owmp
.00, ard |:l|:|.l|:l.|:ur i0g, NMotman Shuliz,

naJ
EEE umur pathel o onn cenl appousal
|Il|1|:l Harlan. %107 3, Magshfeld Ave,
g, TIEneds.
dl'LI.'-.'l'I‘ﬂ.'l- E‘Illrluurllil'm [!'l!lhi-li'llﬂ.ull.lhﬂ.ll.
seomnts,  Fox U4, Missespolls, Binn,
TUNITED Eates ||:||=1IE|—$I. :jT li.'l:tﬁ
nihess to B al npplicasia sen refer-
pimrtly "H” 10e. Driste, #5420 S7th,
Broaklyn. X,

EL&UH'H” Mew Gulnes Blied of Tera-
Mlen alrmall. also smallest sdamp, Zanzlbar,
Biam nirmall, wie, En womder mackes 40 dif-
ferent ptamps from 23 dleatant counirbes, Ide
[}uu Eurl;l‘.::l-p.:l Bargeln Co, Dom 20, Staltien

Ll'.l'.'ﬁ-IIL- apprasal.  Mefer-
D, . Walton, Efﬂ '|:'|~l|:|hll'l-. Cumbsrlind,
Ma

LLANGULAK Costn Hlea, Marlenwerder,
Afghanistan, Corea, g Auarck, Barbnis,
renada, Allessieln, and gemolne Daden—
anly B2 i those requesting ouf famo@s aps
prorkla  Viking Siemp Co., Sheepshead sy
=twtlon, TErook :m. v,
TR Led  &Eal pareval.
Fuber, 4515 H-l;ln.i B, : .I.lllnnu'utllll__."-lllmrl
T FELE[ Uorgeous packst Ineluding Spans
B alreit. :mngu shil ulmu. -m-.. tn

roval @ Lge.
FI'.I.Iﬂ N.IFIH H‘JIJ“'I. Flllﬂﬂ“ Tﬂ
||||'|l|r.||!l....
Lamed.

FHREE~—FIve Slam to appmva

Harnarnl Kershi. Middls Hiver. Ma

THHRHEE Heautlfal trisngles ' e
E,  Tripeaw Purk. {Calif.
FIXE Approvsls IJDIII:I.
Waret=: 1 i‘irlnthr H'El.l'ﬂl.'lt 111,
h}}'}'ﬂ.ﬁ hll:ll hl ﬂ I I.ﬁl-l"I:IIll.d I'III:I:'I
H-a r_||' -u ring Elr-
l.glll- BT'"U:- laspd only
Dr: "in npnmrﬂl |.EI.II||I Paramicung
Blamp Cn.. 4713 ]'I aF, T

108 smms. Feuador, Xicaragua, Bomalla,
ole., I8 renta.  Lufbery, 213 Ploe, Midde-
towm, Conm

'I'F'IIDT.-'EBAI.-E' Larae catalog to serious
e I8¢ melling chor
1] ".".' 42nd, Wew York O

TWr Feaullhel OQreek ke Iﬂ.l] Ge with
appravals,  Arrew Biamp Co,  PlainSeld,
Now Jerser.

ILLUETRATEDR  TI. ILst
large canplita 11, &, 'nrl-:! 1kaL
i |Bhaps, 381" 1fark Bow, I .

dn DIFFERENT . B pata

ge 10¢ with
emeral approvali,  Hulson Co, Plabntald,
pr Tprmey,

UNITED States stamps—13 different with
peleelist 1de. Heldenborg, Barnds, Mich,
# DIFFEREXT e, Big 0% apprive
als, Covert Slamp. 0 State. lLochester, Em'l!'.
1800 BTAME Minges 102; 000, Eﬁc. il-
usirmied st gfaing hlr:l.lu Tren,  Approv-
als, Harvey Teeple, Decatur. Ind
EDLL'EI:TDRSI Far euhlnnlnn stamps,
Mugrrated  poclcards with 2800 esllestar,
Agk Amariran bookle 162, Ileglitre Erbaeg-
ladees, 51 TMazsire Furead, Parls, Frabes,

AAMNAIOTH Mystéry paskel of fare glampe
for omly 1% 40 serlous aporeval appllzamis,
plio valueble Fros miums with every po-
bertlan Il'l-vmrll'l:l ur stammns are Letcer and
et wervles 4 different. Fale-play  Blamp
Bervlee, 1215 Brorolng Klvd.. L-:u Angelas,
Callfornla,

13 GO0 Mired  forelgn  stamps. 5S¢
Sterdon, Fast-Lyme. Cann.

OXLY 5& 33 DIiferent glampas Iesluding
fragee  Lakvlan Erlangelar airmall  stemns,
10 alrmail. 12 Uniled Htates i(early Lasues,
romicemoreiives. el a 10 1_':.“5;, A=
pruvals and  (Wustrabed priceliss sent  wiil
each order. Curhan Stamp Company, Glous
rester. Mlas.

CANADA Conderemcs 3 values Trin with 50

pelee Fe:
B Hlanloy

d|Terest Canpds or dlrl'mlu plrmalls,
eliter pecked 1502 hn 256 Lista fris.
Apeckalit 500 AT ez 1I.Iﬂl diff. THa; 200

diff, §2.00; approval salestban whih each grs
dar,  Vigorls Slamp Company, London 4,
i“annids,

BCOAHCE Zeppelin and telangbe. Famoas
Feais Zeppalin stamp el bagul el Lith-
usnta mbrmal] crlengla) glio bBLE packet of LE
Alfferenl stisgs fnelinding Azerbheijan  (eak,

wales 2081, Eplrus. ].'lhl:I'I:IIL ola, Jud LIz~
treteid lafs—mll for G apgraial “:111!-
sunlat! Waorld-W Iﬂu Fﬂ.]rup Box G,
Camden, New Yor

LRITED d;!.l:li-!l, L L] I:I]I!I!'u:l'tﬂ. 'II]t' Sk dif-

feeenl Cana Haynes, 11538, Toleds,
il
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UXITED 2tates sfainps on Eppeoval. Tar-
mer, Rox 1ADE, Banantondo, Tes,

OLDEST Ln|1e|| =imles H- -r|,|.r.|.'l:|.r|||||rl.1.|'|'h
plamp fred Lo appmoial buyers, D'oslaze ex-
ire  State =lze of collection, ladus, BL
Fetenbure, Florfida,

CASI sid for preaniela  ARY ‘Ef““—"—
Provesedl Clesring House, Xewark,

'I[Iﬁ DIFFEREXT Far thls Ad and 3o is

prosal mpplirasis.  Evamslon Hamp Bhig,
il.]:.' Noaves. Evenstom, 111

BUPKRD  Approvals net prices,  Stamgg
1 oo % calilogue. 1% 0. Beals, 1T0 A Tr
mond 5., lenslen, Maes,

i PAGE Tlustrated afhum—g00 ifferent
stemmps,  Aporeval applivants. jlenlhu:l, Ikex
L2149, Clevilend,

WHOLESALKE—Catalogues fres am-

plleatiie.  Enigled Biamp Codpany, nLis,
Lrnadla

507 MFFELENT Ztamps eataleging
F1. 00 anly 10 o :IIINU"J] FT [T E i[l l]l][l
iferant siammg prirea renging from Ya

up. All slimis pusfanteed genulng asd fine
=

pilerllan of . revanues &1 16 and i
Adlilress . 4. Stein, Dept. 1321, TdG0 Mo
Beeley Awe,, Thicags,

% IFMIFF, 15l Calanies sl olisca Loe
Friech, a6I Fulton Strect, Brooklon, N Y.

FREE! 11, AL 3%, 50, §1.00 {pslage dies
Irat, 45rl. wilh packed of 40 others, for e,
with apgprovils. - Preieclists friwe. Tatham
Blamges, (D125 Springfeld. Mas,

TURKETY, Hemullfel pietsrials, 25 diter-

enl onlyF e n-rnl applizents. K

Hex HTurlth-: rl..n.[!« e .
FREE! Hrrluorlmnl T hmudiful | e

ptamps. 3. 5, 18 franta: former feee calue §i1

Fer approvel apnlleasis
Eirne_(boh. Bwitzerld

FREE Walermark Jcticiar,  Atwood, S04
Bledltllan Ave, DBirminghum,

Ala.
HARE COIRS

Eugiess Belisla, Lii-

OLTY Money wenieid. Tio know that
fulsn vilTectaes pey up e 10606 for errtain
1. ' -:'rnh-'l' |.JII'H'J Mgl prembiuins Tor  glE
Pl fokns? all Kloals. SHesd de for
large redn |'r|||'|||lr fa¥ mepn much pmft o
v, NumEBmeile Co.,. Dept. B, Fr. Warth,

R,

I i) e ALARD.  EHOL
Grienles, 1630 Washington, Desmer, Cala,

GEXTUINE Forelgn 27 sies ableir oml
atalog 1, Geo Dest, Cedar Bapids, Lowa.

) 3 PIECES £1.00, 20 different faeelzs
dnloe and bargsls sl 362, 0 snebent lLomam
i e Temanosolnshop, BEpriaghield,
Blapszachuerids,

TP Te $1508 vacds for rertalsn Tidlas head

ernles.  Mened dlme fop Dsp of (hegs wamted,
Cole-Shag, I Hpeiogfeld,

ITWITETr RBraies white cent anid ‘hl.r:lln
selline price Jst 10a  Arey, Elaxr 663, Muskes
Ere, Tkl

BR{WMAN Ooln, 1800 e, nold 9%:-: Jarn,
13 Seiver and 1 Dole soln e Celiformla
souv. golil, §% amd $1% size Bie, Kolm-X-
Lhange, 1"¥-15%-8, Dearborn, Chleago.

ILARE Undted States, forclgn eolns. wer
meilele. Carglogue Doe, Mengells, Cobsenln
Eorings, {slorada

GET Trefit and niea=ure On eafleciing ald
oodne.  Benid 10 for large Mlastrated <ola
citlaleg. Yo'l L gdellghed wiih 1§ Sendd
far 1t right now., I Max dehl. XNumbs-
meailsn, Melsl Bllg, Ivigl. P, Foarl Waoeth,
Tin, Tareest Nare Cain FPlrm i ihe U S,

TUNITEDY =Htales. Large rent. Ewo-rent
hronze,  three-cent niekel aml berpokn e,
25¢.  Thirteen Jdates large  cocis, §1,00,
Geopge I CoMin, Augusts, Maine

1 T 3300 Fack medd for ol eolme.
Mamp verr thlmable  Kesp &l old meney

ar<d st 10g.

et pected,  Bed 10 fenla for il!lu|trl.|l|l.
coin value book., 4z Guarantesd nriees.
Wa huy and #il. Cole Ezxchange, Box 5,
L Hey, X, ¥,

T BIFFERENT Colni, 11 bllla asd cata-
g, 2%, Creamer's. 1112 Somereet, Baltl-
mere. Vaevlaed

CALTFORNLA Rold guarer slze. 2Te; 8%
flme, Nir: do piece and catalogue, 10 Mor-
man Fhulig, Selt Lake ah

CAMERAE AND PHOTO FINISHING
PFREE! @kar new bulletln?! Telling you

hiow ri ke Eeney wlth wilr ceisrmma ams
how in decelop and print your own pirtures.
Thauzand: opre deriving pubaiasilal i
Is thie plimsant manner,  Zend for owour fres

torr and find_out how., Cemtral Ceinera o
230 Fauth eh Ave, Depd. EPM- llﬂ-.
Chicago, 11

10 BEATUTIFUL Oloss reprints 230, Films
develapxd. 2 puarenteed piknlE cf ik DEgas
ilve aml enlerEenient toupon. e Sumimers
hnto Servben, T'rdoneilie, Mo

Z7A

1,200 FOR Oeiginel  pholaplay  story.
Clur sales dhpartmesd soll uningun subhor's
izt stary for  ebove minount. e sevise

ropnFlghd ansd millundt 40 stinlios sturbes Tur

TUHOTOREILA I Wikl flmis ImsiTOe- tlking plesupes. 1Being loesied In the hearc
tlona EL09.  Bemples Dlie.  Kech's Siwdio, | of methn piclure indusiry we know presbue-
Callbmn. ol o ) Itbuht:ml.tllmnms.l ;th[uhrdculih F;:—
FILMS Ireveloped Br per rall; peinks e wuiklel, nlurr'l!_ renario Ipany.. i
ench.  Ask for specinl barzain list.  Boanoke i‘l":'i"ﬁ’ I"""l;__-w}"'“"““ asdl  Bberea Wlila,
_IFt'Ilull:l_'ki‘JnT"h:lnn' Compasy, 161 Hell Ave, LLE habotnt C
TEfEE, b .
MOUNTED Gef *‘“r'r'"":’%‘&"i-‘ &—AM:E;:- TELEGRAFHY
ln:.la?:'ul w:u!n'll i L = " BADIO And Alare lrlr:rluhrtlmh 1
TYOTT Farorite kounk pirtures enbarzel, | oetied,  Bicher Rl | Grimpans 3801
aler 5a7, e, Three for aparier. cedn meghml,  Pleber  Eliclile  Company, 2800
Wenit besy mepntlres Ullm) bley,  Address | SiTerside Avemoe, Clereland, Gl
e it g 0. Enlarzing Dega. 0, BUSINESE OPPORTUNITIES
I‘-L!.'r:l-'lh- Frum your mamera Instead of ex- rmsrrs:c Indusivies  offer  Inddnslrioes

ik o course feaches Fim La
|;rl||||l for magieines, Dewspapers,
Tremendaus demanid,  Fam good
Froee ok, 1'ni-
I Wil

RS
Tl |l|
adiorilsers.
maney Whenetoe Yoil JE6e.
rersal  Photoeraphers, Depl. 104,
Fied Be., MNeiw Tirk.

MAKE Money  En m||:r|.-phr Learm
nuickly at hmne.  Spare or foll $lme Nes
nkam, Xoihleg Hke . Experlence someces-
sary, Adnerican Schogd of Phaogrephy, Deepk.
UL, AR Michdgan Avenue. Chicaps,

HAYVE Yom & camera? YWrilie far free
aninples of aif bl magazlne, sheeing how
1 aeake hetter plelures and emrn Bues,
Amerbean Pludogeaphiy, 1]':|- Cemera Eloese.

Hosben, 07, Mass .

20 BREPRINTS Fe. Flims decolmed fan
prints sk Aegeilve 25, HEirudlaed, 4118
fverhlill, Chirago

THIAL Offer. Dereloplng roll 30, prinols
ae saeh. Beistlful 10-insds eslergesitent 35
¥ onng Al-

P'hedn Herrbes, 400 Dieriba BL,
Lany, M. Y.

MOTION PICTURES AWD EOUND
EQUIFMENT

1EA5S Bargain healquarters will save roz
pier GE on & Lfgind mew 10D M. eapecElr
Rierart-Warner 16 mm, meliom plelgre G-
¢ra, four spesid Loeledine slow molion. lonr
gunning apeod, dlbreed slghd feder, wkih was
terprecl case. Earh camera is Brard sew ard
pukrentesid. Price $2375%  Onder yours on &
maner hpck basla, Trapenf MMann Adm, 180 4,
reveralhle, free dereloplng. $2.00, 1ass Dar-
Filngram Mo, 211 08 mealy,  Eluindeedls of
atlier bargslns. Wrile o Value Healnquar-
feri, Bail Cumers Cempany, 170 W, Madi-
sl SE_ hlea=a 101

DEVRT Used 16mm automatie movle tam-
ira 10" F1E#5E Haml dvlven s le faiveia
BB Alost complele slock 1Ginm and $amm
Min, Jésim &0 gobor  dFlven  peojoclar
S1LER 100" Band driven projecior #4005
Fréo mevles eentel 1libeaey.  Silent, soemd.
WrHe e mtalog,  Mogull Fres, [9644-1
Thsatom Road, New York Cloy.

HEXTIF 1d¢ For skmnle FpE.
Moevies Magazime, Cantim, Ohia,

FEATUNES—21, 80 Teel: o33 peels die
nles _{.mlugu Lisfs 2. Hoffmon Flim Serve
Iee. Mroed, Albasy, N, T,
1M PILM Sgerificed;—100 feet Chapdin-
Felis-Gang=Mirkey Mouse $200. New Idimnin
projeclers 38, Art Nhm 19v Toof,  Thog-
eamil oot reels d0me Alm FLD0.  Exeelsior
Flime, Clrelsnatl, his, o .

THIAE 'HI.-lu,p: Blg ealalogiin |:I'||||I|'| Ml
amd] iwa UEnd” 4tles.  Eastin Flims, Ikpt,
& (Relesburg. TiL

COMBINATION 16MA movle famifa a6
preaertor 5060 Baoy lering, (Bher Lar-
Ealms] Klder, Ikepk, -1, weleen, Mass

FHEE 1433, Kmm bareain lafts. ATt
sitple Z0¢, Hoing Alovles, ISox 33, Easton,
Jennaylvarla,

I'H:II.?'-ﬁI"'-'.\L Morle cameras—Lawest prices

. A an inovbd fimeris amd prejoclors s

I.II makes, Hupsy Hchick, 418 W. Washing-
ion, Fort Wayne, Tml,

WESTERXE MG Fedt I-I . Jaridy F‘II.IM.
FEE Wagrana, Lakesood, (Mhlo.

LEATLS Metben pirture theatrs business.
Cetalig. Theeilre Insibiete, Eliokes, M. ¥,
LATE Sillent GSeess flmsa  Llfs  Enter-
priee Films, 828 Chestost. Tagerstrem. Ml

Fersomal

TARGATNS, Tard theaire  prodeciors,
soueddhenls.  ierniables, amplifsri,  Borns,
Cutaloe mailal, 50,5, Corp., 1608 IErcad-

mar. New Yaork,
WORLD™S  Oreatest " Paalon Plag™ 18
MAL tnewh O reels. Henl or porchase. Write

Memenway Film Co, 37 Chureh  Biewit,
Fosloes, Xlasd,

n sogmrtunily bo lart @ hiielnesd of
|:I||:-I:|I m manfaurlng art goels, norel-
Eire, mouvenlrs, hehilzo grldes, b, |8 I¥lass
tex and marble Fraliatben.  3r maferin] makrs
S artlelea,  JTtobber sssulids fornished Por
speed  productien.  Small Ievesiment brings
Il meliFns. Yoo &re Jusl Ion ilme for che
Mg Xmas seaspn now slariioe.  Enferestics
booklel  meallnd  feee.  Plastex  Indusirles,
!.l]l.-rlé. A, 1085 Washington Aveese, New

aTk.

LENEN 3arbleizing: with mar snomw whits
Ligiibd  Mapkle tmpesithis. Beuaivd on
anyihing or Eurml Inba molls.  KesemBlig
sulbshed marh Hamlpsry @oors for all uses.

rmulaz for cellubsdd, rubtsrite and plastls
medils,  Celiulold lasts apdedsinely, produces
highest phomay finkah, Wor poreltbes, plogues,
vie.  Diline brings Dlustrated liesacums, Iuli=
berlge,  Marblolzed samples, Cowedl  Enstl-
tule, frayling. Abeh.

SIS Anil shsenrds, !:.I!rlt ihem  Four-
gilf with DefLid pillicraa. 1 edmifide 4 €hild
ran do 1€, Jwsl drare padern oand S in
Wrlte Tors feee samples.  John Rahn, AZLZ0
HMeva_Awe,, Chisspn

“TMANL Oriler and Jleht manufackering hus-

Imess. Wa loan machinery that menufectares
80 niwewssdcy af sl ITe Can B ogerated
frem home or emall offiee Br mall,  BStera-
ture. lEsts. ete, Turnbshed. @600 87N0
cgah peguifed fer paw materisl. 210 Flag-
Iran_Hlde.. Urhana, 1L

ROUNEY Makler oppertumities, hi-monthlis.,
8 paped. & mondbs, L0e. Home Industyles.
TevEnglea, Wahr,

TMAKE | Maney at home, Expericnoe, capls

1l ymmerwssary,  Hlusimated  booklel  fren
Dept. D, Egerd, 1 E. 43 Si.. New Vel
NEW Prasduri.  Exclusive lermltory, Qie-

jaila amd pample Ve Taclfe-Nackesal, Hex
#iE, Elatlon H, IMortland, Orepon.
TTINCORIGBATE Your basiness.  Delawams
Taws. Aleny advaniaged, Low mal,  Wrlla
lolay. Froe advisory serviee,  Corporagion
Fiseal Compary, Ine., Wllmington, Ll
SKUNKE For sabe. IHg mancy ralilng
akinkd, [af me ellreck s, ghly ex-
perlereed  Peter Flemsine, Chillen, Wis,
CAEH Iocemo dally sesilvering mirmes ot
bame.  Replating autolight rellerlors, tahle-
ware, el UDutlle Turmished. Welte Sprinkls,
latir, 127, Maslan, T,
LET Tla ahird 0w how Eo mabee moner amd
Eep ot awn Badr Send for our feee Book
an B i Al msney bn pholography. Ne
experiencs niveesary,  Canpbral Camera On,

220 Eouth Wabash Ave, Dept. ITPA-110,
Uhilrage, T, .
EAllN Up to 337 weckly or more

ETow-
Imx mushreams En cellar ar !mu Tluebrmieil
Ikl frisg, Asmerican Madhrmm Indusiclei,
Ltil., Dept. 142, Tomonio, Onk
_ PUOFITH Qubck, emermouss no salleliing.
Men. women, get farfs. Medrthor Co, Desk
5, Burte, :'|I|,u1|.. -
MANTFACTIRE=Rell %oy orn bever-
mErs. eriTacis, randbes, ssaps. perfumes. eie.
Free Baaklel, Truway Lableealeries, 0E23 W,
Trard, Chlzago.

A POUND OF coffes free fo ELEFY  PUEe
temer, Thigens of aother epecfi]  bargalig,
Giel delaiis, Write prw!  Kennedy Tes amd
Coffee Co., Kokord, Ind —

RANTL: Teealers '—Colemarn's  lista  bring
home the heeon.  Compiled from original or-
derd.  Deseriptlee  eirculer IEH Colemen's
Letter Serviee, Smithborg, M, ¥, .

T NEWHEPAFER Clippings pay,  Inciroctisns
15 Chogilall, #5357 ElEs, Sen Fran:isia

ETART A boslness of roue uu.'. 1keraing
w eatmerbpllen  represcmlative for CPipubas
Mechanles.,” Mo capltal required.  Liberal
ruiminbasbsas.  Alont bosrge, Wrile for de-
talls. ¥, D Angerman, Clreuleilon Mana-
R_Ii"l;. 200 Exil Onfario Simest, Ioom 410,
Uhirmgo




28A
MEXN==Clean wp quick. Full or pard tEme.
Haturns |un'lntm|. Yauf aran  pessmanaent
bics e s, ng rlsk offer ]."LIEII-III Pre-
notinn Hllhrlﬂ. EHH C-iH-Iﬂ'I' 1,
MOXEY From 1t m nall-
aklng, 'I'i":'lult_l_'l.ﬁ_'i W. Ind. Elkhgert, lnll.

LIGUIL Marhle—Aeyone ean make  Ap-

'ntluu with brush or molded! Tublierlasils
maldal  Ligubil Alerhle, Compoeltion floar-

Ing. . Wl money makl these, [articulars
. Baphl Hervles, Fibwardavillas, TIL

MAIle rder husizeis 18 Four opporionliy.

Blw began  small. noew  earn thowsands
yiarly. X persenal rontael,  Boilbsis tﬂ
portunities. Hove Ead over 30 years expes

pmce whE hielp you  Eaeeesl, e for
valuahla noma frea, 1L Iieenlser,

bimakBets.
257 Bouth 2lal, Phbladelghl
OWN Yosr own | cadl eleaning basls

mirai, making wm H'?llil'l per week,  IRLE
wis profits ballding your ews  husiness
quichly with Prenfer marhinn  Nowsap pel-

unllfic method cleinlee leer oolls. No e
Furbrrm- necessary, (aly B350 pequlred
Tenlent terma, Prenier Coo, Deps. 19

E} ¥ LaBSalle. Chisigs.
hY uslne=ss plans, each [Eiue, fhat

el cam wie  Alagazine 4 momihs 250 wilh
pedinlem  Duzzell Co, Edisca Perk, Gol=s

e,  loss,

OFPOITUNITY Sockers, dimp brings 1t
af H0 klgh-prads Tessale, with detabls of
new leeiginalp guick artion money- making
businmas lavout. Proffs? Amazing! Hearry.
Frank L. Chies, P-00, Duclington. M. 1,

HUCCEED With sunr ewm produrts, Make-
1l them, Formealas. processes.  Anslvileal
m_rrl:?‘ ﬁ'ﬂ'"u er-utu: free, B Thazly

LT L

MME  Iiringe Timely Tips
pisre-fre  dollar-petding | 3ess,
teTprkses . AJUaELif
then Fuiranlesd.
:I':l.IJIJEnE {ahiEs,

AUNTHLY Eehemer,
rincs winnkng schemes.  Hubseriber Teparts
10,008 from nnr arother  §25,0600  Tren
three. Try il Tuar, $i, Speclal; six months

mly Do

'IJAHH Tn dralmed eobs oll,  Tnstructlons
Bbe.  Internsilenal Mrlnr:r. Cinolemati,

OWE Prefilabile Htthe shop—growing JHn-
TEan buglness, Siard with very Lncke Capital
Infermatien free,  Wrlls Busliess Buresu,
A0 _archer, Chimgo

H"]"%' PFROFIT Manufactaring  householl

esliles, Particulers free. Thameun, 108

Plirgren, Ehicae
TREMENDOUE Prollts, Delicious cheese

thips lormuola.  Imformatben stimp.  Itelph
Hereoks, BI37, Arkanaw, Wia,

magazina;
paehipting, -
lrfings  thres,  #ailsfac-

Bruese, Pulillsher.

T AilGance, Tiin,

MARKE TogpF &wsm Indlan harh semedles
anid =eldl them. Blg predis, 'l-'t-e ﬂ'l:lﬂl:l' roals,
Barks, M, 41 whsHeaale 400 ]'pl.pl-
Bk recipa Book ll.':ll.l. rltu indlian 1l
Rurilens, IS4 . Wells, Cliengn,

]
—I—
WPE] IJHI.. ThCamest ]

CHARTERS:
fafm. l:'l:llunlll Ehl.rl-:r Ca, Wikaleg-

Iren
fon, Ikl
SELl: Ibr mall. Hooks, noveliles,  1Rar-
gafisl  Large  proflts,  Pasficulars  free.
H. Elfm, 525 B Dearbarn, Chleaan.
ik oEr owm pmoiducks.  Empisy azents
oursell,  Toblel  artiebes, stap, <ILFAcla
‘s furnish erersibing.  Valuable bBoak fres.
Matbsnal Seclentifie Labigatorbes, 1850 1.
Jirmof, Tichmond, Ya,
Mall Order drug etore, Led us e=moly
your drug sbem wands. Informatbon given;
sinmp  appreciated,  Kleguan Drug  Hlare,

Thiemariile, Wis.
MAKE Producls your vatin] Formu-
tas. Catalog fresl” Cirlnsbead Laboratary,

}.H-#.I.fd.ll:lllﬁ!- Tllknala.

CHEMICAL Expest wll ‘I'l:l'nilh IHII]II
|'|l] LLETIUE TTE TN -I“-EI "I'lr-
W, L 1.-"|:III1I:I|.TL|'.I| o Gor nl d.ml..
Brrasune. N,

BHIG lﬂ.ﬂnﬂ' il hame pleting eule parks,
mefleciare. mirmrs, ceaedallors hy pew melhs
od; um-:r:lﬂﬂ- unnecessary.  Uwidils furmisbed,

Cauninetal Ain, B Diécatie, TIL
HIART LII.1.|i livslosin enywhers, Erery-
thing furndsked, Moo casmagsbng, .
AL#Y] Bromidwar. Mew York.
ARTIFICIAL Thin  sanilary  flearing,
Inatructions tovering woad of ceineni flosring
e dnch thigk, Nreprosd, &1 @alops, oo i,
ibrnamentel ensilng, conerele plaster pamler-
imacha  desspatbons, gasden fernllane, staliis
ary. Bexlbla melds, E:_hltll:ulln ard idustra-
tho=a fpes. Chels, Blabler, Elmant, N, T,

CHEMISTRY

EXTERIMENTEILSE—Ein  #ciemes Cluby,
Big monthly megazine  Apparaios awaedsil
dindl 2 for stemlimship now | Scignoecrall,
F-00F Itermarnd. Chlcago,

TTENBEAICALS, Latseatory  lasivare

.:|:u1 l:'il.l.'lﬂ C1*. Blologleal Su

o Ave,, Jtochesler, N, ¥,

L-'rlﬁ-'l'llL-.’. pirhmininrs” Handbosk, Eun-

ila of experiments, dlluscrated. G0e nost-

|.l.|]|r Exjer bl Tell 1 Chermleal

ratalogue 190, General Coamboal Coo, Hoad-
ing. 1*enna.

am]

JOIN,  American Amaleur Chemisis =o-
ey, Parkeulaza, Jogrngl e  Lansing,
Mizhigan

FORMULAS AND THADE SECRETS

MERCANTILE Colleion buglness apelle
Bnasncia] appartankly, Cele Assecintes, Tower,
Byracase, 3

ll'.-'l.l'.l'aT“i'IZI EHI'ILlTrI: mwantid, Frperieces

necessdry.  Comlrgci—deialls, e posioge.
HLEll Entérarlam, 1320 ﬂI.INI.. Tlian |a,
lana,
EHAIJF,HHE!T I'Btl;_l!l'!' at E.III-I‘ITI'E' Hucmﬂm-

E- i ulars oh. nedagd pRny,

88, Charbes, 1L :

BIG Mosey mm.i muﬂumm Cellar,
Il'IIlr I:lJer. Huppll ummuu.
il:kﬂ. 4a1-FG
"‘i 'I":Ilg thrl'\@
DARGAINS—Pabnt spray cuffit, pesoline
#nglig dricn, Termz—Erial.  Welmbck Palnl
Spray Exrhange, Eox M-1135, Trop. Ohls

EXMYLEDGE I& power: Boareildie afs
martunities.  ‘Teshniral, mechaniral  bonki,
farmulis, m-l:.'-umhdn_r Bilean, eaialsnies—
valualila Enformation, Magazines al reducid

riees.  Femd dime. Menhebian Co, F51 W,
Mankatian 16lel,, Taledn, @hls

LEARN Acuint collerting, Good fncoma,

Iek resulis.  Imderesiine Loklet free Ma-

onikl Collectard  Assodistion, Mewark, Ohio,

MAKE Artlfeis] mashla, esbocful gloc
Hies, mo polishing: Tedksr wnranny., Sovel-
tles, takletaps, beokesds, flioes, whelilstic,
Haril, inespensive. lreproof. enamels wooil.
Boeret cémemd metkods.  Amesing  samples
3¢, Jokm A, Pavn, $43 Grande Vista Avenus,
Las .ill-!-]l-.i. Callr.

FREE Hools mall grler bisslseas  Slamp
approviated. Dolgen  Herald, 34 Liberty
Bireet. Rrooklym, M. V.

PROFITABLE Mapalamiuflag 4 #nay with
Millers foremesd formulas for meklng latest
advertlzed  speelaltied  all  lsed  Iecluding
plastle mebber Eded  spread. Frml] Erafex,
drybrite wox, shilme sily. jewelmist, hallezee
mothpali, skestor, purlior megio dish wash,

theese :-tnl%I tilg desl boitle fasars. Mo ma-
ehiinery. wimL pmall, I"refils great.
Liiberature  fres, 1ller, Cheslsd, L1707

FPMB, Tampa, Fla,

PROVEX And tested fermulss for ony
nPepirilion Sesleed  [alverlny  Fofmulars,
220 N Oechard ¥5, Madison, Wie

PRHOFITABLE  Slarket  for  inesgsnaive
|1||I.t whirh permanentiy silverpluies  zine,
\FaRd, EOppeE, ebe.  Permuls 7 fﬂ

Hew York

Laboratordes, 126 San Buildizg,
“TANALYSIS Insures rorrert Tarmulis foP

Cley,

fazt melling artbcles,  Manufacloring infor-
meition  Assoclaied Chemlsis, Welio Indlans
aplis, T,

WATERFIEOGF Formula Iﬁl-" Ul inally
106 Gmarantesd. Nell Tasker., Shamcn,
Jrennaxlranla, I
ANY Furnoula fhres dlise o =oned b
Tended. gy Lahoraiories, Tampa. Fla
Tar :r};ﬁu Wilh your oun products. diooe=
aell 1 :F Formulai, précsdasee Aralytioal

:||:-rrl-:u. ‘oricula catalog free. 01k Thosly
Co, Washingres, In. U,

SCHEESE Chips”—Oenulng formula, Fae-

1y made, '-1-" J. Lynch, 119-A0 North Fifth,
Bprlagfleld, T "
I"|[!|rEI:I].'|.T.I-.. Cashl_ Make snd sell
¥-n1h & Forsala, Stallon X, ;ftrl
ork.

17 FORMULAS For maklng anil-fresse
windshiell defenater  Nugas boede, gl
ete., all F1.00, 4'.-I|Irll|l.1l Hesearch Lboca-
Baries, Crgind X.

H-I.H'F'.-—Eﬁ'll. :I1-I.1|l'.l1l.“:l' known  pramlucti,
10 do §5 80 a vear bn jusi & small husi-
nese Blectro-Thermo Werks, eoria, 1,

GUARANTEED Formulas—Trads seerls

=Expoert analyals,  Catalsgua free.  Indus-
Arlal Inatfiwte, A-11. Newtom, Mass.

TPORMULAR, Huslness plans.  Literatues
Triv. Belfem d0ld N :H.'Il liw, Clifrapa

TESTED Formulas Neweil—gusirastend
Catalog  frew, Grinsdead Laborazory, Ed-
windsrille. RN

FORAMULAS, Prectlea] mlans, ga
Jr:-;H" ABl-Koller, 231 Hambitom ;.!m:lb:ln..
B .

POPULAR MECHANICS ADVERTISING SECTION

MAKE Tour gun products, Emplaoy agents
vaurelf. Tadlet mrilales. ID.II.. mrml-:. Wi
furnleli Ilﬂ'lhlﬁﬁ Fiilmakl
Hational I.lhu:rl.iul:lul. ]Fﬁl.lw.
Brawil. Tkhmond., Va.

FORMULAS, Al kinds. Ouarasieed Cal-
Ing Prew,  Femile, 51, Paekel 1L

FOHEMOST Fresulii—Ambentie. pracil-
cabile. excimslve.  Inespensice. Haccmalal
imaraladirery u:ﬁﬂ-vr'lrh'- uaknig thesi. AL
lines leweluding lotesi adverdlesd specialbio,
Llroratesre freg,  ATlLer, I:hﬂ.lll.. 1765 FIPAL,

umpa, Flo

AGENTE WANTED

BEVOLUTIONARY—an yoo carry a slove
in wgur pechal f sl Bsiicehiold necess]
For the first Elme nn elecirls Beali=g unit
wemlod Bn vaesum, CGlies yed & mwaximum of
st with mindmum of ensl. AEents oslalds
of meteapolilan sreas wanted  Domedinbely.
U'nite priced a4 2 56, 1,50 and $0. 08 Lirgs
tarriteey  epen on  Intemluctory  oroTesltion,
To limidling depariment sLofed niow &IeTils=
ingr and selllmg 1hess units. Cam bodl, mas-
wagd, ool or vagocige only dslBE |'|.'|'l F1ii
PEFeE, ANF current. kny exela.  Semd money
orler & alanipi. The ol rrrﬂhll.lrlﬂ' 1|:||.ur|
'lrI]L be used to gppoled apenis. Communbosie

Vaeuiin rie Corporgtion, Uniled
.ﬂ.l‘tlll:l Bulkding, Deirodt, SiEzhi

A BEMXENTION, gEhing L= ik =
sarchmiet Chrlstmag erecllsag folders in l!l'-l'li
varlely of slzes In maltl-volors with brigbt
pilver metallle oFects, ech with covelops.
Elﬂ'kuﬂ in l “Ikpak GilfR llox.™ opene ke @

profdl, sells for EL.0—oocls
Fau $-l|:|_ rJlu ot anrn Tor samples a=d fell
artl=ukira,  Wiltham .ﬂ.rl: Piih,, T Wiler
48, Tksefon,

Lo N:U.I"I'I.‘ in l| FL'I'I'-FT IIIII.' TTakt-
25 Mo flintk oF IIIII:I.-I'IL miakes 0t
lHghe¥ Wo wind ran hilow 1l- nl‘l- Tetalla
e Hample wnid seles wlan 250 New Arethe

Haw Alethod

of Company, Ihek FM-11.
Iblde. . 1Ermilferd, Fa.

CATE nm:m needed Inm abl ferriterles by

pul ep supr slgni.  XNo experlenege. [}
E‘\e fmll. rite for I:l||'||. Allan Blgm
4 Halsted, Chieago.

H.H[‘E ..!.n-! wainea wisted to dlsiritube in-
trduclery parkams Por large  manufeeloroer
howsehold produris and supply reular cue-
tomers.  Nlust lie sartisfded 1o make F37.00
wirrh al alarl. X g limen
'I-'|'“rl1& J.%-_m Mills, 2972 mouth, Cin-

Ll
l']!ﬂ'I"l.'I- Medalllans. Send for latest eats
alague,  Flumdreds of sur pewest  deslyns,
Pheto noveliles.  Lowest prices. Quick seevs
I, Rledslilon Novelly Co, Inc, 208 oewerd,
Hew Vork, N, Y.
||.-"¢t=EI S e Retalla abe. Coati pin
W& i 3 ity yisE
:II:II:I a dogen.  Bample 10z, MNew lﬂllﬁni
Treakt TPAIRT- ]l. Rradfesd, P
P TEREE Proty it Yo
Ing: eo cTepeeatbon: ¢ho Etter than al-
ralsl! gremlest winler = I“' it Slllng sla=
tians, garaces; blg profits.  Andifreezs Ciu,
L. ]':iulI Ainn, .
WEW Marvelous electrle bulh, {wis bifly
in hald quunl.ll'lrll'l_v prodeced: ahaped |lics
4 mushroom; gives I'IIl.I.l.Iﬂ.IJ:!I:l:I of 200 wakk
Iamig Ve used enly L0D wall eurrent H.lIiI.L'II'I
nl;'cl‘ Ial H:I'_ Hells E'Iw S-I:I. dl.m}I: L
B for asspla and deta :. ?L
GE]..'_.!, Masterlite Co., 110 Eo
T FRER Ner catslopun hEﬁJInﬂ. Waorl s
Yowest prires,  Fren  delivery, New  stybs
Erialin ks, rup-menders, meor  bledes;
o, Pajr Mol g, Bomaryllla, Hi&
IMITATION e lhﬂrﬂ—d.l.nl.ﬂnﬂ-
proiluck; me freeeing: mads at bome :I.u FH
minttia} solldlfies milk Deio Jellebois  deas
sart; 8 dish smmples 1o with “Maks Money
at Fosie'™ splaka of roncemirates mnd labels
l:r'lﬂﬂ]llll Cu,, B, Teaul, Mi
1D BARAAINA D mdl poLlang, 1ol=
fetrirs, hgenta—imderanll stome, Fros cabs
glogue. Johbers, G00-5 8, Crawlord, Chicegn
T Bl Money for you. E-tu sell. prieting
wuts, Trem I.'"u: mllrI e 'l"-hul'. m;lnli:r
AR DFD:'\H-IL m U . ohea piale
mrza fren, #l-'ﬂﬂl-lll'-l. 1] ﬂlfml Arg-
s, T-urum Put,_
TEELLE Like hot cl.lﬂ Wiz praflts. Every
woman Buys,  New o smpflaioed, Purf'nrnrl
thathes  lastimgly, when 'I'I'I:I'.I:I.I.I:I.l. Bunset
Latsratesles, Lynheook, 5, T,
C AGEXNTB-=—=Ap=clhing new In Eulln
shop (e, Write for partioulars.  I0-Tet
Produsts, A05F Woadland Arwn., Philedelphis,
Pennarivanda,
MONEY Eerned st hemo. Mo cazrassing
g enie, vikiys Soyfioe
§
dlen, Haet ) "




POPULAR MECHANICS ADVERTISING SECTION

EQMETHING New, clecirle bulb allack.
ment perfomes bome. TPueides air. Desdrors
meoklng  oidors.,  Attrmctive package, CQuick
seller.  Hample 900, '|-'r1rH-HE Alfg.  Ca,
172 Court St., Brosklmn, M. Y.

]'I:flﬂ."l-h".'El.rT I"]IH:IJI'EI rr-:u |:I'“IH.1- frain
marafacturers.  Hix Frl:ll'lh. -t'-'lI:-' s llera.
Alss ILoosevell ilh-:l.'tll ng speciulties. Henk-
rer Moveld _I_ Teraver, Pa.

_ﬂ_u-EE'i‘s. IFstribulees.  Beidr il ped

L waier boitles ohenlele, Al Irill-
'ﬂ'.‘lfl_‘ .;:1|| preste, dnstant Bedt.  Wenderfol
demonstratlen.  Blp prefiie. Uniled Flasils
fon Halie .o 101 Chumber of Commeces,
Huffalo. M. ;!

FHEE Taohief deecrbbes BT plass for mak-
Ing E20-£100 weskly, In home er affiee, hugi-
e of veur own Ele Co., 204 Grand &t
New '!turl:.

FLL Teersanal EI:I-:IumnI earilal 36 for

.25, yaur fi G0e. B ¢ bBox wiih T
t.mri pﬂ!iutl-lm I:-i:;-?:,I 17T ALk ﬁ,
‘Buston, Aluss, __

NEW Fininlesz ster]l Freech [y suller,
Enay gales, 1Slg  profits, Sempls Z0e
Hox RBE, Lancaster, 1%enna.

AGEXTHA: Make B0 Tmn“]nr olear-
er, pellsh, shampoa, ranills, tonke lazitive,
Bpal TEMOVEY, fAe.  Toor name on labale,
Fres sample, RHetanlanl Cheinkesl, Depi.
'E-113,_Itayion, Qhbo.

THE Warid's estesf money making gprog-
ealtbos, maklng speehllng glisn Bame plates.
s lams. llml.lf'nl mmgple 1B usLFsled
bonklet salled froe. B, Palmer, 51%, Woos-
fer, ibhila

MAKE
underwear. deesses,

More maney w=elling shiegs, tles,
hoslery, ralnmoals, liath-
eErgald, sveilirs, rmovermlls, unlforms,  Oaifit
free.  Nhnrod  Company.  Department 8,
4922-10 Lineods Avenus, Chledis
AGEXTS Wanted—House fo House—3Men
amd women s sell ibe weell®s best can opsn-
er. Bells for S0e.  Oood profle,.  Wenderful
alimonatFates, Very (osl, sdafe Rasple gaib-
I Endorses by Giganl lll:llmhmlu and
ailliern Prisellla.  Lasis o lMeckmos.  Rila-
ghrar Co, GIFE Miwhurg At Chiragn,
DOURLE-EYED Bell-thseidlsg  needls
packages, zlze I FO. Hlind peomls  chread
them, hll.:]lllllll far Filling slght, ndckcary
for k. Fample. partirulars J.I:lr.'
'l.l.'m ﬂgt-nb:h Vasmdalle, TIL R
TAAKE U ElZ. l]'] wiekly I-ﬂl.l.li] L2114
atbrartion {‘E’lﬂlmﬂ gift aseorfmenis, Mm
ar wamen hath find nulck sales. o man
s If veu wrlie, Drexell Prodesia Coecp.,
§11 Kent Ave, Bmeklyn, N, ¥,

WANTED: Agenls fofp | p'ru-lrIn apeclalties,
fincd Chrisimas  sellers. :I'Inn terris

tarbes,  Wrlte Amerlean EDE ally 1
K. Washingten. Huniingbom, Ind

AIAKE £50.00 Week| Sell elecirlo change-
ahile |L:n.| Beer and stock signi, de. Skme
[l.lu H'Iﬂ. H8, Lowy, § West Dmadwar

‘ﬂ.-l. L-]'.‘-El:l With zour own producis. Mafe-
zell Formulks, Tieieissi, analytieal
'"rrbrn. l'n'rlnlll: ml;llu: free. 13, Thaziy
Co., Washinpton, 1IN O

MAKE Money. Collest 84, keep £3. Twa

. galek pelllag dellar por momil “herd Vsee™
1ile lcles,  Wrlie ihe Fldslity 3lotuoel
L_Assnciellan, Aockfond, 11, .

“FREE " Apacialobe'"h, Ttanld  eelbees,
farge proflis, 1ic covers malling.  loveniors,
E:1071k, New York.

TEURE Fiee Xmas sellers.  Callloemia Esbi

ymedl Bemils, Keorkout, We rompesitbsn.
Missiom, T8 W, IFlro, Las Aneeles, Calif,

ELECTROPLATING—S|lverware.  Faucefs,
nutomobdle paris.  Every home, pasage, Toi-
Emirant Bas buslness dor yom. Large profits,
Inatrurthons  free. Chemonlalbe  Company,
BlosmBeld, . I.

AGQENTE—HRKant-Lus-1-Klly fits

en or

“nrﬂ InlurInru agained Inss of favorlia
[T E w Tor tuwo Klips  Sale giar-
antiel, ants Lu-'l:l: Kl Ceupany. 1"1igz-

burgh, Fa.

CHEISTAMAS Cards—E1  card  assorlisent
#elle fase &f Ol poebi 2% pimed 2590 for
gamyle: partirulars fresl New Englend Art,
Narth Ahingron, A,

REPLATE Trassy worn-of batk fixiores.
refeckors, apoons, ferhe, ebe,, with puee &il-
veT, U-Kam-1late polish. 8 cunce Eallle §0.
nﬂn- uu.lmmiga. qul-r!rm”u.n ]|:1|_.|.un£‘n-td.

Hen warded. . , - .
Campany, ]"‘:|3|I]I|'Il-'l||h‘ll:| an-late

METALLIC Liguid: &olders, re alrs, met-
ol. womd, plass, whilsae heat, rmenions
prafte.  Rismgple of fress.  Beslever,

AT AL Trviee Purk, Chleags,

CARH Trcome daily reslliering mirmees st
Kk, erngﬂ-l:frmlflllﬂl. E{:ﬂrﬂur& tahile-
WATE, & uendshe Eale, inkke,
Plater, 158, Marin, ind‘. e T

ADEXTH., Emash po prices, Hantes calfor
1%z I, & e venblla 8%e; F1.00 slze fonls
Tle; ramar hlades 5 for Blacd 100 alleks chews
fng e 13 Chrlaimas ewrds. 21 im0 Dok,
T 130 ather bargains, Experieses sonecs
Wrils Carnatlon Ca, I, Bi Loals

FEARTF.
AlEssnued.
FLA Y RINT Hnn-n—liul.l.lu Fourselt |
Lalels  fussisbed, G009 Whirl-

wind moner-makers! 1lu1:lﬂtm1 Frl.'-l nf-
frr, Tho=ai Mantfscurleg Compeny; 1ne
dlanapolds, Ind

i Sfoney applyles gold bnltlaly an gu-
Eomealifles. Emslesi ihing fodey. Mo experi-
cree nendied, Fres samples.  “'Talen,”™ 10Ed
Washingten, Ikeston, imss.

T AGENTE—Upgariunily &0 make Ill:lrlﬂ'.
baolt containing E7 |umul‘u] 'huun lnl..
boane af offieal fend  for
f;ﬂ]_‘]_ﬂ. Ellia Co, 214 ﬂ-:l'l.l:-ﬂ !I:..

FHEE Literature idescribin MOneEy -
making pleni, Belforl, d04% F. Eealer,
Chirarn

MAKE Your own prodocis. Em BEenks
woueself, Talklet J.rl.llél:l i, -q:l:prl:r’tl. We
farnish  everyihine, aluable E [fres,
Nitlondl  Selenulfl® Laborswieiis, 1860

hmnnd, Ve,

AUEXNTE: Plainping Risss on poselel-Rey
nrulesions, In rhech with your sama,
mldress, 250, Stumplog suifls. Emblem
-:ll-l:l chidi-febda, maine plates, Hart MIE,

'n, J03 Tmgraw S, freoklzn, N, Y

ENDUINE ceahl Mties for slore wimlois,
P.'l.:ll:' applied.  Free samoles. Liberal offer

entfal  agentd.  Merallks  Lelter Coo,
il Chirags,

“AHT Mkl |rJI-|—I.-'|u il Tiena,
Clreulars fernlshed Fu'.rlmuu.

LR West
'F'!rn B ingeled. Callf.

HELL Men's neckwear—woesderful  prop-
dltlon.  Astar M. 30 East Z6ih, N, T,
AGENTS—Clerer invention! Iekspean
makes ey i g founlals pen, Fgil affles
geller; bl proflt. demand increasing every-
whiri, n__]-h'n;u::lu ierriieey efernd, Bomple
friss. farul © Tribune 1Ndfr..
New Tork, N ¥, oot

FROFITARBLE HMHome baslsess. Legril-
gi N g:n:m{m 1111:mr|.ul Pehlishars,
Pl Qtrradway, foewr Tork,
"‘-u'l.l"'a “Hlates, I1IJ|||bIr plates, &Lgnd, ole,
hani enermved, msliy gold wikh lacgs prl:ll]l.
Hratl Bras.. 'l‘-]nl:hmu. Mass. .
ih™ In vach tewn io piste auln part
refbeetory, baibmom fiztures, elnish I:-:lll.
Hilrrars, ehendelfers; by o method.  Xo
capital &f d-:n-rl.-rrlu requlresl  Blmpla plam
af mamulacisring at home etsrts you dn III';I‘
paneF-miking boslness,  Ouddll | Tussiehed,
Frisg peetleulars  amd T.'CII:ITI. Oum  Melal
Ca., Are. W Decatur. 1

HIOH-ERADE EALEEMEM WANTED

TEOX'T Bo a job hunter—siart weour oon
ity hypineed on o eapilal: ns hard tlmes,
no lay-olfs, aleays your own bossd humdsds
prerage 6,000 sniual Sales yeir afler Fear)
we supply stocks, equipmesl of eridll, poms
215 hoie necessities: melling eEpeTlence cme
nel:'ﬂ:anr. waniderful  @gpectunity QG oun

leasget. dlenifed. '|i|r|:|ﬂl:|.l:lle tusiness backed

v 17,008, ik worbl-while Ipdere s P eors-

||:‘-Il- Informidion write Hawlelgh Co, Depl
L0 -FPM, Fresprt, 1

BHOE Aanolaciures waris salesmen, BIg
par erery day., Guaranteed quallty, Low dl-

prices. Mo experlence nesded.  Beles
outit Fres, Wrile Consolidabed Shos  Bye-
[1278 Ippewa Falls, Wise

ETRANGE 'E‘.'h_mlml EQONEE CiEanz  cari
Mk magle. Banishes auio-wishing droilgerr.
Hrﬂl; an :||'h'L Hample -u.l.l.ﬂl. Friss, Hriskem
Hox 1441, _Akrom, O

I-.['L'D'. L'B_"fl.-lr n-rll.'-l.nl: tFriems, el

unru. Eamleard, !E Zeld, Ohin,
BE Tedeponlent, (6n veiir Bislnesss ¢E-
pFrirmoe UTmECEIEACY. n]llu: 18 003 acvl=
d-:nl:ﬂ deach, #5350 aecldied: $95 zlck woekly
Esenedit L0i80 Fearly. Ofher amounts Dre=
parilanate.  Quaeantes] sieedy seneaal ins
L, 58,00k deprlted fnaurance depars-
menk:.  Unlrerse]l  Polley, 7T10=4 Lefeiart
Blde,, Newark, M. J,

A BUEREINEAR Of yeur own, No camrass-

{Q'l:.".ll.-uli'““u' :IrLElI'u', Wm & pniunlEl |'|E|:ﬂ|‘_
af peribeulars,  Othems will be after

Ehii, #a acd quickly., Techmecraft, TH Klng-

glon Bi, Bosion, Mass -

BALESMAN=—=Tanrld by rﬂ:ﬂhh.ﬂuhlr ohl
hand operated  tecking, stmpling  machlne;
liTee reperil Bemslneds? @aid by all Inllllltrlln.
Iecdmairial selling sxperience.  Xpivtly rome-
migeion.  Credlt regsla.  Hoall eherge o
pamjile dimonatralor,  Send compleie dnfor-
matlon. pheopraph, fest letter. Dhoialls 1or-
nlalicd dkssse selocled, The Twrgess Com-
pany, Inc., Peaver Falls, Penna,

20A

MILOMETER {ear-Shift bell wih =
chamiral change il reminder ineide sells
mmpibele §1.00. Balkesmen mike I00% profil.
Uil jomeler Hales Comgeraiion, Saint  Faul,
Mnne=sLi.

HONA-FIDE! Senspilonel !
F80-5210 weekly, Triplex Trad
Ko inwestmest plams, Hepeats, Bonug,, Ad
guick, Fres outli, . Moerchanbs & Traders,
214 Alalden Lans, New Yoar

T NHA RUBIER E-tl.l:nnl HI]!IHF fesl Hods
Eon. Itew 161-1%, Bprisgield, I

REW Unigue plan—iren  tesilng  display
enhilnet cnables gpau oontrol Sashlighd batiery
pred] famp hijeliesd Your terrllory. DBig praotls.

New! FEurn
¢ Silmulabors.

Chisspo  Battery  [roduocts, I701-A  Boulh
ark, Chiragn.
COLLECTING Orilinery ephs £rom

ur friemds for us will pay yeu rl-durnil!l'.

tm'l-hl. lie l!rﬂllb peErviea.  Crlmming, IT41
REreek, Long Talamd N, W,

te EVERY I"m"!u' Cr amaElng new low

cost proteciiom.  $2,000 mazbmum  Desslie

Tun sales dully pay B89 weekly. Pres sell-

g owtfil.  Ealesmen bhurryl  Liecoln ALd

M-15b Beith Wells, (Bl
UNIGUE Pln,  Entire conbrol consiroe-

tive serviee retall merchamis.  Highly
?I!_rul'll:lhll.. Fully protestnl F. E, Heppa,
_Elillrl.l!l, hlich,

NERE'S An uwemiusl eppestunlty Lo meke

2300 menthly cEces. ‘ultl.-:lulilr knewm line
work  unbforme.  eoverells,  jeckeds, :
shiris, raps. Advestising mnmll.‘-hm]. Ex-
ery bmziness l DH-IHIL LiE free.  Welile
Master Ca, . TEI. 1.I:mler I,
DIFI'H.[I.I:['T‘DTI:I:' Ttepresent mlnuhrlunr
pill Late® sl -pemling bamlogs 15t breathes
ireat  demanstrater,  Lowest prices, 40075
ft. Cood repeater.  Exelwslve 1.-:rr||:ur:..
HH13 '[I-n'l. Harrl=sn, Chiragn,
IL.\,F‘IH.AGI'T]'II'quhmm- Hepeesenl nrlgs
fral  Tkamil-Tes manufecturers.  New  Jowed
prives. 3 fast sellers. 3 eolor dbapliy casdi
Haeple, partbeulara feec. Mand-Tex, 443 85,
Tpartorn. Chiragn, s
OEAPEATIGAR—A Winp 1ypes, Excluslvc

rlghie. RHg wel demand frem now on, oo
Eleed,  Orapesugar, Lil, Burbank, Calif

BALESMEN- LI-[H'i'II.[lI:["TI:IJI:B. Mew auki
Uire palch: mparasdesd 16006 miles, He=
pales Blowouts permanenily. Bells gamees.

pas slarkena, L[hre Rileames's prad
g Up o 9007% to dealers, Fase poll-
er.  Ewrlusive terrifory.  Eronomy  Hubhber,

680 Burkkan®l, Deyion, Ohls,
FINANCIAL Indegendense and inmoime P

Mife tbrough conslenl, ecer-increasing repeal

commlssbons witheur call baeke.  The husd

il made el By Lho depression.  Buslses

and profeszional mem buy on slght.  A00T

Inftkal peafit. Comigseseslth-F Co,. 508 5,
sl . Chiragn.

HEAND New guaraniesd hy=lnesz Ballding
plan for sl retallers.  Bweeplng eounlry.
Inexpensive.  Salesmen cfvanfing up, F
exlling sutfy frew, #tEmulators, Ine, 4301

rengwogid, LR,

“.B..l.ifr_'eiii..:ll-‘ —;m Iii:_I'.E.I:ll ’!ﬂil.-rﬂ L& alarad
net yoo L EFETR abems, ki
AR5, BR01-TE] Sheffeld Ave, Chicsgs, B

EE!JH!Ml or homes—Scissars sherpen-
ers, Eus  Ilghiees, razae  Dlades, mapirin,
Ereath gum. chewling loxetive. ndhesive Lape,
El:lllil:l. handiarchiels, pellahbng cloihe, shoe
wew,  many  athere.  Attrmetkre  dlaplaya,
tlt.lnli-r feep.  Bupeeba Ca., 5-341, mlEl-
Hinre,

NEW Hpeclally—Felle avery business and
prefesshomal man.  Four 315 sales dslly iy

LBE:_I'IHN e Fw;' té-irud 4920 In.Pl:hnl'll
Eanths, riee, P, Armairoeg, Preils
gdent, Dept. AL Asbile, Al

PENKY Fach, eny slze! Mom-ternishahle
windaow slgm letbess. 20 proft?  Fres
wofking squipment. Samples. Herord hreak-
E‘I}EI offer. Ailas Blpn Weeks, T84l Halavresd,
Hilis 158

MAKE Alore meneyx Laklog onders-—=Shirts.
ties. umsdsrwesr. dresses. boslery, relneomils,

awialers, leatherroals, eoieralle, pants,  Wrile
D Lmarael l:uurpm'.r Depd. G, 4822.23 Linmals

Avi, Chleagn. o
GIVE Peofits=—TTH 1a 2170 weekly, 100 800
purchboard firm acmounres mew no InTests

menl ples.  Feksoh dlariag, FH&S, 40926
Tarenewanl, Chicazs,
HELP WAKTED

IF Tuou wa=t 3 wonderf
make §10 @ daF opsroilng 1 X

il
!lﬁlllwi:tlﬂt

Eanre”! nur pame  Immediately.
Frand-new  fdea. No IEal oF cEzsrlencn
el Wrlile guick for detaills. Aliert
Aifls, 30TE Mommouth nilneatl, Qihis,

CARTE Gatbering weeds, rosds, bark, De-
1T:II: l:Ijl:u'_ Ieernatbenal Agency, -9, Clo-
¢lsmagy,



J0A

WANTED Parinera for hiking frip 12
Oegile Amelea.  Woenderfu] inewy making
pasxlixlity, Health, fresdom. Mo invesfmenk,

Complete Informatbon 8¢ Lalenges. b Wagnar,

s, Tronlen, N, J

MODERX Teplimating mashined  cdeedlar
B I W, Enkglt, Sencea Falls, K. t!l:'

BTENCIL Uuplll"ul:ﬂr-—\.'l.ﬂ.:ruﬂql tan make
‘ﬂrl.l.‘:lili.'ﬂ'l fre,  lkepld Servieq, Edwards-
wilim, KEL

ENUCATIONAL AND INETRUCTION

RUDEBER STAMPS

WANTED—Non-boye. ame 13-30, qialify
for sfepdy Pelere goverssent joba, FL0G-5200
mionih.  Pald varations, Cemmon edusslion,
Valualle [plersariosm feee.  Wrlle, Iosbrie-
LEer Blareau, 101, i Louls, Mo

""HEAL Jths tpen—Anin mechanbs  cam
£0% for 270 per week, Lagrn In a fiv waeka,
Wrkie far big free book mnil 1sltion rates
MrSweeney's, [heps, 18-11, Cleveland, Ohla,

$141.00 MONTEL  IMundreds afiec-deprei-
glon  pevernment  Jobi,  Pertleolass  feee
Frankllm  Institute, Depk. W1, BRochesber.
New Yook,

IFEATH! Then what! PFoanid uﬂllli‘lul..IE 0]

i bilomca |lleminating tha gpresd Beyomed. Pros-

peclos e, Hariel, YWhlidier Bled, Loa Ane
gelea, Calif,

“THE Fersonal Libegly Cosrsi —A clever
combinatlen of mirih, Informetlon and in-
wiree lan Ter qulckly orercoeming fear, heah-
fulness and physkeel rompleses Im men. Mo
dru:-ll B gvmmna«lies, Full partlkeulics [ree,

sealed,  Flarry J. Gardener, Dax 687, Sia-
Bon 0, Tas Angeles, Callf,
U, &5 @OVERNMEXT Posltlons. $1704d-

B1000 and up & year, [oL gur exparl (Eoroer
Ervernment examiner] pregare: you for o po-
abilan In the reilway mell aereice, sural ezr-
rier, post ofice. pestoms and other branches,
Wrkle teday for fees boalilet. Ihept, S, FPuote
Lirsony Schonl, Tochester, M, Y,

TWE Can qualify voa faF aecfel sarkloa asd
eolentifle Envestignbors rareer ntermatiomal
Eeerei Beevles Insditubo, PM-5], Hoboken,
N Joraey,

BHORT STORIES

SHORT Siorfer roclied, frpewriiien, mors
Ketal  Wrike for detalli. Huessh  Seevles,
DBox P-10L3, Marrisburg, Penna.

NAME, Address. 2 Ilnes 25e;
24, Hemmp Waorke, .J.||||||I'r| b, N

T HED-BEULEKENR, 2 Liknes 30e: 8 Mlned doe.
Fehliere. #41 Formam. Lat r-ml:. Wis.

WAMBE, Address, 2 fines £30, O Qlnes 396
MNewman, Bloser, Mo,

3 lines

TYPEWRITERS AND SUPFPLIES

£1.00—210.99, Tadlass
1617 live, 3t, Louls, o

TYPEWNRITERS
$1.00, Kidghra,

GUMMED LAEELS

L0 MNAME, Adideess,  husleses,
Midwest Serviee. Moulion, Iowa

ELECTRICAL REFRIGERATION

HOW Much d% you knew aboot relilpers
atlend Any ooe interested im mefrigeration
sbeslil hawve sel of our blue prians shufing
up-ta~date dnstallatlon: in marhsts,
bremesles, cool-WLler sysipms,
el kng :|r|d hemling unila, sl
taxt wililk prinis. Send for elreolar T
graaiive frigeraliom, Gl Flosr,
Wells_Blilg., Uhicage. 1L

ASHEMBLE Your owm electric Tefrigeralar
Ealt En your present Beo box, pams, lnsonoce
tioma for home mechanics. Seals, shafts, pre-
clalon  grownd for amatsur of  professlong]
mechanics, $2,30,  Write Schaler Wefrigers-
cinn Supplies, GIT Jeeksom Ave., Jorser CHly,
Mew Jeraer.

1o,

I
bl 3

PHINTING. MULTIGRAPHING AND
MIMEOGRAFPHING

160 LETTERHEADNR, Envelapes, llFlhaads
&%, . Cireolars:. folders.  YWare, Bax 237,
Forl Madison, Jeaa,

10 ‘L'["['I'I..'I.("'I"I."E Fouslness eards SL.00.
Tam Bikakis, 700 M. 'T'rn_'r_ hirsgio.

XA BEALE, Y, Zaloca: 100—3 D

(—die.  Krag, G100 ol I3LI|I |I‘||-I.A.III|E|'I|.I..

]!l SINEES Carily, §1.00 per 1,000, 2Rz
2gits, white Vellum stock, black nk. Semil
ciah with aeder. XNo osts of Bordere,  Cub
_'I:I:I! Presfocts, 1 34h Ave.. Xew York

168 CARDE $1.4%  Ledterheads, hllE-
Ferwdls, simtemenis 3208, SE{4 Hurom, Chl-
TR,

EXQUISITE] an0
Betrerhiesds B B
| I Ind

C-COANL Letierkends E1.T5 Bams

Xeargrarureimhossed
prapalill,  Bamples.  Solll-

|:|]E' free.  Delmer, BET-F XNk HRocal. In-
lanapallis,

REDUCED Trices, statlonery, clrculars,
ehiccks, lodscs=leal LEmders, rullpg Commer-

glal Press, Datavla, (Hala,
PRINTING OUTFITE AND SUPPLIES

TOBACCO
CICHEE, Old, mild chewkng of smoking or
elpareili burley, 5 pounds of elther, only
Tio. Forsers Uslon, depfiedd, Ky,

CTHEAFPER After alll lll;nlrllp.rh p;u“r.ﬂ-
el  Mrlabler. milder. mellores smoking of
Tleh eipe chaaldng, dve paunds E108, TEver-
alda lanch, 100, Colfagerreve. Tenn

FRAZDARE AND ELADES

RAZORE Elades=%Wall kniren branils—Fin-
st quality af  bargain  prices.  Inguicies
spllelded from fhe ﬁullbln; Qrada, Waliup Elads
Lompany, Mewark, N, J.

RAZOR Bledss baned sharp, 1o ﬂl.-!l'l.
T'etter Welterguist, Ieckford, TH,

T GILLETTE Lost 1'||.1¢'n|: rlzhiz, A0 Swedish
Bliig wlae]l hRadas (18 new. obd Gillelle Famaed ]
AN Audostrops; Gems: $1.00.  Iefumdds guar-
apdend.  Amerlein Praducls Cosmgasy, 3%
Epat 471k, Chiragn,

EAFETY Itazor bimdes shampened Al
mgkid, Le #ach plus OF patege.  Write for
free. malling bag. Chirage Zhargening Co.,
1247 - Zhik 8., Ded Nalnes, Towi.

LEATHER

FOPULAR MECHANICS ADVERTISING SECTION

II-.".F?-.

Pezch |.11r| nickere]l  flabarmes,
hiedj.  EDAS Fisharinen's {alim-
lI=|r H] dirder I.n-1-|:r -:ra'l 14 willl be pent
Yl TtM later. H, 0, Fare, Box H 5ia,,
Hpringfield, Mnse. NHA. 00

HIFLE Talestope iL.‘."I'lIJ 105t 102 ﬁ

night, Seneca :.I'I:. M.

GUXSMITHE ‘?Hnt:—lnu ing. tnr.n-rE:.
checkerles, 20 (eola,} Inlesmationmal Ageney,
Cineinnotl

ANTIQUES, WAR RELICS AND
INDIAN GOODS

WORLE War melle. Just relensed by war

departinegl.  AlaFlin dlrerefl machine gine g
new, byt pendered unservlesabdes By 1. 5
peremment, Lo mmul{ wilh law, Flne far
i o dubifoonm elghd 25 |Es. 1*ries
7.5, Bend $1.80 with order.  balises
LI, Ly efpries, Flale Oupids. 47 War-
fmSL, Mew Vork.

INDIAR Walire. antlque frearms.  den

r.'u::lm..w\'_nl:l.lu: 1oe. N, Casler O, Flk-
s 11,

TN AN Thelbes. Deadwork, Coins. Carios.
Celalogue and arrow, o Versom Lemley,
Horthbranch, Kans.

BEND %= For (o2 mew st Indlan reibe,
antbque Arearms. F. B Ellls, Wobstes Craves,
Missnurd,

MUSIG AND MUSICGAL INSTRUMENTS

BONOWRITERS—3end poems, melodlies—
G et [t :-I:F'|||1I gt low fee Higerlor Hoag

Bizding, 211 Hops Ave, P'sssabe, N 5.
MU= '.u||||r|.|.-|-||| B words,  Wonderiul

propesition.  IRsuer Eres., Oshkosh, Wils.

MUSIC Composed, reviied st small os&t.

& Itondemanskl, Grolon, Cenn.

BONG Foems soliclted A differant progss—
#itlei, Rirkard Breaghlen, Blouz  Falls,
Fauth 1akola.

TVIILIN Makine Free plan. For partie-
ular: write Eodell 3usie Heuzs, Norsich,
Cannfesl =yl

EN0 Pocms sel to muide. VWrlls for |||'|l—
angraph  peeerdlag Eerse DNros. 210
fHlice, =& Louls, 8o o -

KEYHGALD Musio lessom fres, ¥err rasy.
Mlowdrn Alusde School, L231F Qeeleld, Kinsas
Lhy, Mo

AMLAKE Aloeey WrlIRE songs for falElmg

plifures, redis. @i, Fros bookled by Amer-
Jra"s Torcemeef oMnposer.  Blan Twecker. 1610
Firnacdkeay, MNenw Vil

BUOXGPOEM Wrlisre—"Neal' appartunl-

. PFartirulars [ow,  Bosgeerviee. Dot 9.
darrsille, bk

SERONUVWIEITINGES  Gosl reney Leing
Eiada fromi pongs theooph Lalking pEetuces,
Tadin, phonogpraph. music publishers. ™' HIE™
wrlterds  revles, arrisgs, compade  musie Gy
your lyries, Irrice o your mugle,  We submik

po etudios and other merkeis. Freo reasding.
Hend for beoklat, o Uniwrsal Song Serviee.

LEATHERUREAFTAMEN=<TWrklé for [res

PRRIXT Your sum rands,
culars, adverilzimg. ele. Have money. Fuasy
rulea fornlshed. Priot for others: big prof-
1. Junior press, $5.00; Job presses, #11:
wrieer, £040, Wrhe for free ratalog s full

rmatlon. Kelsey Co., T-11, Mepliles,
I. unne el

TEETr 'T'h:ln batgaing,  pn TlrE"ns. % Enclose
plamp. Tex 15 Cambrldge, 3ass
TRETD Prwai ||lr|..:l!nlI What alze da wouj

wantt  Semd  sta r|-'|:- reply.  Exehanga,
Trel, 48D E, ".r;ln ||lr|-c'|!r|,,I Cunn.

f'il"l CIAL: 1:In|:| dopen gampe pins E1.04
Tl.ll.' timerEera $2,00 warth for £1.00. Reml
ar our mew 19sis Fres. h:erilhlng in print-
ers’ mupplles.  Fraok's, 3154 Werrison 8,
Chisapn, 1L

] I:'IJ NTING Ouifits—Peesses, Lypo sugpelles,
t waellbes. FBend ©amp for  catalag,
k uﬂfl Press, Tork, Penma.

DUPLICATORSE AND DEYICES

DUTLICATING Machine: $1LHF 0 B35,
Retarey sfenell, elay congeitben. gelatim #im,
Mnst commlele [lme in America. Photo-Litho
folder Trea.  PHisburgh Typewifer Sspply,
Bulte 67T, Flttiburrh, Pa

stailonery. clr-

071 Niever IELdE., Tallywiosl, Calif

SOAGAY ILITERS—1"rofesslonial plan.  Fad-
ward  Medden, 1017 Tapforth, Syracass,
Ham Yark,

EUXGHW RITERS! 'oems. melodles. As-
Aounding propesiilen. Hibd-eler, LI, ZLod
Keystons, Chiraga

[FID=FLEX H#ind: fof carbnets, aml spo-

ophanes eliminate vour reed tmoubdes.  Wrlia

fnstruction sheet amd price 1st of lewiker. i &
ks, ete.  Address Dept M. WIMEr & | Dreneiiie dad o o erd 1203 1 Av.,
Comguny, 18 Choshy 51, Chirago. 1L “HONG Weltern Bemil I'nF‘a:u-r o = r

HOME WORKSHOPS AND SUPPLIES | 505 AErerment’ Aftfinter Male Printess,
1::1'-'. Brrap wod Isin Chinese puzzbes. [nﬁf;::jq;gtﬂ:ﬂ‘;rimﬂilﬂ "JI'::'-[“;‘[:;;,I": plan.
Aniialag mnw]r aedl  proflialde sales plam . P
e, W, Fehlherg, 208 B, Fowerth, Lacnsis, r LATEST Somg hics FEAAE P “'*u
Wiseansin aralogus free,  ereg nlilrllmlr.; Cir, X0

Alljwe, ¥t Lanis, 3o ~
FIELD BLASSES, TELESCOFES AND BONG Ports, write Bequols Bengriiers
HICROSCOPES Horelee, Sherinisn Beanid, Lesd Aageles, Calif,

rall, B OFPICERS" Primatie nerlscope, FATENT ATTORNEYS

HAi highest qualily arrcsEgabicr H Qimd N
systems cosk Rovernmend 67 clesmed; Te- FATEXTH: Bend for free hook, “Hor Lo
raniliLlsi =85 50 peatpald.  Flee salee | OWain 8 Fatent.” and “Reeord of Tneens
Beqthier emse dnelud 15% Epleceope r gama pEeit™ Dank., {Conswlt us abhul hew En pm-
Rhigh qualityr A%mm.. lengih 2070 postpeld teclk your fdmy, [Referred pavments.  Vieoe
£7.90, Fisla, 47 Warren Si., MNew York

GUNS, FISHING TACKLE AND
SPOATING GOODE

3 POWER Priem riflo scepn.  Chanoe of
Ifetima,  Deprevel molel.  Nothlszr Lefer
nt any price. Only 77 lemg, Gradosted ale-
vitlom windage, ete. 95 vard fiell.  Sala
femther emen.  Cgef Timlfed =lates government
b Clelng at T LR Tl dallie.
Diidaiicler Coo, Dept, 200F 15, Eblmira, New
York

4. Evens & Co; 9010 Vieter Thldg, Wash-
ingten. [e i,

A XEW Deal For Inventers. Pelent si-
tirrdy, developsiant énglseer, asd Qlve ga
serrire combilred: Averape sliorner’s charrs
BEb 0By scarches $5.00; trmdo-marks $35.86:
copsrights $6,00, 1 8 I.'Fll-rl.t-n. Prtent Abs
torney - Enginesr, Thegz. 1900, 108 W. 4%md
HI o e Tark Ty,

TINVENTORE May now market practical
nisw Lbead Beffore patentlng. For Infofmalbe,
wrlte  Chirbereal I||I|I||I|-I a54 larrisfar
Tullding, Washington, L,




POPULAR MECHANICS ADVERTISING SECTION

PATEXTS—Pruper -sievlee for moanifac=
furers aml ||-|._-.‘||1I.-|1Etl inventers.  Estalslkbihed
1AbG, Preliminary alviee feee.  Ieasonabln
charges, Limsull Chandiee & Chenillee. 1%at-
el Allorneys, 08 F Sieeel, Washinglen,
Ik L.

PATEN T2—Himall  bileds wimy  have  laeee
ermmervial pesslullliles.  Wrlle |Tlﬂ-tl|5|-1'l|:l'
fer Indormstion i baw 10 procesd sml *lReds
prdl of Imientlan™ feem.  Docdars mre danger-
ous im pabent mattées.  Clarenre A, 4O liclen,

Adams Beellding, Waihington, Ik 5

PATEXTSE—Write for  free  Informaijon,
How 1o {Hitsln & Faterd mnil Hecord of Ln-
i e A i

i, ET | "]
lml:m 4 28 A Wenlweril Ibulliding, Mew York)
H% Earle FBuililing, Washinglos,

P.ITE"\'IH ]nnrurl:hll'll "l'ldl'-F “I eial-
Tish Your Rights™ amd I'-aﬂl. ‘Evlilemce af
Cogeerdion™ —eeml [ris! rasier, Albwles
411" ISeen I'tutlﬂlrl.f, Washimg-

& Mamniel,
fan. I 1,

FATEXTR Procorod;

iredde macki reglse

teselpreliminary adeber furnlsbed withsut
R TER '|:-|qu;||.-|. and  Torm  for albselasing
iden fres. ng l. MeCathran. 709a la-

fernal b=nal 1=I-:I .o Wmshington, 11, .

PATENTH: Brunpt persenal servies ot
Bkl oast.  IEsinds Efurrh. Putept Lawrer,
unn B &1, Washington, 13,

ESTABLISHED 186k Mik B Blevens
Campany.  Pree booklel,  Fatenmis,  Trae
marks, Copyrlehizs,  Offces:  Monsdneck
Elﬂ-l:i:. Chleaps: dl-__!n!'rl.l.‘-lﬂ Seeurity Bullding,
' . .

PATENTS,

Tmklet free.  Highest refirs
fprii. Best resuls  Prosylsses sssured
Weizan E. Colemen, FPatent Lawyer. 124
Minth Ei., Washingion, T, it

MANTFACTUHENRS Everrwhars perll new
Imvemilons Eo Gmproce Dhelr predict Llst of
wunbid Lmnm.luut.i semi rrITE on ﬂi:umr'll-l e
car legal form for remfiding pesaf af Gnwen-
Lhaii, E:'. fhie W, T. Cireene. $44 lerrbiler
l.I-uIJUInu. Washington, I, O

1A

METAT, Artbeles develeped oand mamulace
fumeil.  Aledel making.  Heasonable  grles
amd Mred claas workinanihip, W, F. Meper
Conpany, Hediord, Indlana.

SURVEYING INETRUMENTE

PATENTS FOR BALE

MANUFPACTURENLE Wapling  prefiahle
Ententlons, semd stwmp for lisc B30 selected
||1|.1,-nl.|a||l. Chertered Institube, 505 IRarrla-
ter Bullding, Washinglen, 10 €. .

OUTHIGIT Or royalty.  Extenslon price
fzg hediler. Roy Huolehinge. J3677% = i
Arn,, Sam Dieps, Calld
T ATTENTION  Menufacierers
ahle clothes hanger. Marked for milllomns.
Johi . Lilzddser, 1006 Jefereon  Avesase,
Droskin, N. Y,

WINDETORM §at refainer (melal etamp-
Ingz.} r&jl FPiekler. 1265 E. 146, Cleve-

XOVELTY Clpareite dL'I]:-II'I.IEI: of merlL,
Wilth sales ability, Le I, Coneoy, Eox 41
Tresammule, Callf, —

INTYENTORME: “Makleg Inventlons Pas™
our Fl-pege illusErated beok, niailal upan
frlpl of O pictope. Ceetrent Toal Crome-
parr, Dept, 8, Chocbonatl, O8he,

Ipeompak=

IR =8 Gears gnd model pupplies.  Send
for DI!"IHLI:":'I , The IFlerce Modzl Warke. Tin-
are, .

IGNITER Tatest ksued, ether nabents

peniling.  No skhocds, no burns,  Commercial
Beldd, o6, 308008 TDiiyers En eoanlrey.  WIE-
Mam, Thargecly, Collége TMaint, Xew

WELDING AND EOLDERING

CINYERTON'S  Gobde'* salualile  Infor-
matian frée.  Frank Ledermann, Ileglitereal
Attarnes- Enghneer, 220 Tereadway, New York,

WHAT To bnenl, LISt af wanted inven-
LI 'IE':I'|1. l'r\elrj an rHrun;LI llitl aur !gri?'!l
fn recafding proaf af lsrestion. ]

m']'"r ._-.--'n... E.'lE Barrister  Halliling,
'l.l.'uh.lﬂﬂun .0,

L. F. BANT[HILTEL, 302-13 Vleiar Lulid-
fng. Waskimgian. [k €. Lanv osc,  Book
enil Inlermatios oo

INVENTIONS WANTED

WWELDING Generagof baegaling whikauk en-
glnes ol law '|'irln-h Alan nther Eencralors
anil fEaEE, erizleal Surplus o, [88S
Milwanien Are Chiragn.

IEMONATEATORS, Eledtrle arz weldars,
Moneg-saving prices. Uend by e gaveris
ment, Trial sl terma puarantesds abarl
Welders, 1oz A-11%3%, Tror. Ol

HEATING AND VENTILATION

CHIMXEY Trouhles correciol uss  afdil-
pate beiolvias oo downilealt ventilators: alio

mrmerks ﬂnl;llal;h;n. h.lllllr.l\.. Bepra, Bsnnerles,
eigrm wanted. Stanler Tull. furierics. e p-:rnu Literature. MAe-
IR E E.I;;;Lu;.]ln.'l."_l."mlag. Chevelassd, (huin ruTate i, “'u-rl.; 3354 Millweukes Ave.,
INVENTIONE Wonted—Tatentol, unllﬂ-' Chilrago
B uu b A i pancor. aine, MODELS AND MODEL SUPPLIES
MODEL  Aakers  lathe: riirutars for
FOR INYENTORG dime,  Degay AMadel Works, Sluncie, Ind
ATENTH=—5mall {dess moy have large RATEWAY  Modiel supplles—Track, slg-
mﬁq"._-.a] panasiliilltics. Write dmmidllazely nals, Benmstfres, care,  List 14w Croean
for dnformation an how to procced and “~lkec- | BRablway Models, Greenwlch, Conz

nf lswention™ form, Tlelaya are (dineer:
s dn palidl maitees.  Clareses A, O IRrken,
LEY Adums Bullding, Washington, I O
PATYXRT Your Ineentbeiic  Senil for free
Bk, “Hird Lo Obtsln o Petent,” amil *Hee-

erd of Lnventlon™ blamk, Consult us @boed
st 1 mmt e :I.-'.'Ien. l:lxdm-nm;_ll |kn:.-
FLTESES Erans &

ior Dide., "|"- n-lllnitl:rﬂ. I, L

HELFFL I,. I=formation rrq' 1IL'.-rI'II:|:|rI wind-
Ing T realize of new Sileas whibsut palenting
delay amd expense. For garticidses, wrile
Charterind Instbtoie, 532 DIarrister Tinitding,
MWarhingten, n, ¢

Hr'l I: Yooy Lidig wllh 4 pletere Belfare po-
tual tomsirurtben. Sare rosl papeneie pals
Liernd, Eiods Your lerenilen mede §0 ook
ns llh|;|||g|| pletopragthind, VWElte  Creseeni
Engracing Company. Kalomezos, Mich,

100,00 CASH And 19% roaliy for so-
Jetion i “EReoerie 10ferential Problem ™
Diptadls on  request,  FProechsben  Jeslrummeng
Cic . JEEweesdde, Crlif. . N o

T Inventors: We are In the market ie
purchuse 2 @goid pabent, prefecahly kn
allosceblle  peeessnry  line. WL parchass
oulrlght ©oF o5 TeYa Baiii. Pureliaiing
Apemd, 241 Fronl 8, New Verk, B, ¥,

JH1.:I1'.I':L'I‘ Yomr idea. Flie p'ru-nt af ron-

NEW Maidel ""Baby® steam plamt 1'|I'\EI] |'I-:I'
ghmbol.  Engloe 3% x %™ Cannlog
Anfon Qtahabiny, 218 1|"r|r: i, Teabmrpr, M J.

LARGEST Assorbment of muoded =|1rn'|l11lu
gl himt gvessorkss I8 the world,  ESsnd 1oe

eomplele calabor,  Baolley  Company. 15105
(tafie Awé  Ihreaklrn, M. 3
'!"'ﬁ.‘['E‘s'IS. Lo re=t, Il-wl: anil l=farmes

L. F. Ihn:ll:ﬂuh 2420 Viemor

l||II-1In::r. Washington, I,

MOELS—Y oor idoas I:IE:EII:IrI!I:l fobe pres-
ileal weskl=g medele 50 years” sueesshal
experienme; ihgueands of satisfed pustomers,
venlentiol seevlee guireniced  Dlank refer-

qured, Beed 3e paitage for SE-page Book—
“Making  Invesdlons 1"ar.™  Cresrent Tool
Cadiinany. Thent. V. Clesknnell. Ohin

COMPLETE Fliiings—Sorereien of Seas
gl ether pwsSela, Gol our sew El-page cal-
sl 130 postpald. AL J. Flshee. 1802-1
Etewaly Are. Haval Oak, S[Esh.

BEET Ealertien of trangits and levels fin
tlie Unlted Hiates. E'.'\ur Eneteument rebufls
in aur ewn Fadary.  Fully guerentecd.  Salil
sabjeel o peiul I::‘.IlL EIIF lerln: LT l]r-
glreil. ®ave by orderimg Eefore pri 1 wil=
vanee, Ak fer latest 155t M-T10. Warren-
Knight 1}9" Alalepe of Breeling Tramslis
axel Levels, 136 N, 13k B, Phladelphia,
[l.m-l_lrhul:

MACHINERY

NEW 16Tz08" Carroll serew ewliing bench
tafhe §78.00. 12% Hender shaper $7500, Mo,
i Haald eyblesder grimder §A00.00. AJL sizes
prl types of mmachire tosds, Beml Tor cotalog.
Teroed  to Built.  Ckneinnatl  Aachinerr &
Sapply Co,, 5 Weed 2l BL, Cleelnnatl,
TTREARGATNS, Diussnsfrators, electelc oro
wabiligse, guarenbecd. 2F devs frlal and Eerms,
Alen chromlum nlatess, ¥Wrilie Hen"s Equips
meni, Tiex M-1104, Trey, Ohlo.

LBITILIY Yoeur esn hollow spleddla, Thmken
bearing  wond-tarming  latha,  Hawe W&?;
Weiles Clemilng AfE. Coo, Dept. 1-4113,
iumwwa, Jowe

ENGINES, MOTORE AND DYHAMOS

GOVYERNDOERER Comtgal suto englnes—sla-
Lloeary of poriable uses, New bip discount,
Mo rmgh dewm.  Candes-Embl GQovernor Co.,

215 Morth Las Anpeeles BR, Tas Angoles,
LABRGE Hiork mators, pmrmlurs. e
0T, lnnl. hlpmwers, pumps. =0 Cly Eleo-

tike, 1706 Orarsd Arenue, Ohi
ﬁ || T AT Ceonled gasoline engless for
midgel rars. bLoats. power, et Mew, gFoar-
anteed FI00E gach, W K, w, 118 wali &9
erile e penereiors £8.00. Kelth 3. Seidon-
slirker, T 01 Tked 258, Twin Beldges, Monk,
£ HORSE Aturh.il:lln In|:|1|:IH £1.55,
horae  regeizion, 1]
0. Ereege. 'I.H I'_I.IEm:InI L'I'IIIIEI:-.
HERULLT Blabors anid EEIIII'I:II:I:-T! %
M. Whe, 1987 Wiagara 3t,, Ruffala, N !'-
3 HONAE ahsrnatlng mobors . BLGD. Jﬁ
horse #12.7% Genepators aml molers &1 ha
rice. Eleenplral Surplus Co.,
m A, Chilmagm,

FARMS AND FARM LANDS

111 ACHER 21800— Couws, hars
B youmng ifock, machlpsry Included
aml waler. valuable wowd, Fruit,
R, villape; mew G-ropm house, remnlng on-
der, Basmmnmend barn, Beg heese, Only 5300,
pooil Lermez.  1*lefure pgE. 18 bBle new free
rl.l:lnﬁ_ HI:hH.II: Agessy, h-P Faush Ave,

ey,

']'I[i'. e Desl —oenl fartis aee o |'."Iu.'i|:|-

er anid Fenie bower in Alispssoba, Karkh 1a-
lenu., Mleatana, Ldaloo, Washlsglsn aml (e
pome A small dnvesiment st anprecesenbed
bair prloes beday will fnenezee a: normel €ons
ditlens return. Wrikte fer Tree book and low
homsespehers” raies, B, O, Leody, Dol 457,
fireat Morthern Ballway, 8t Paal. Mine

Horurily pranred, Murl
Aleittana, lidaho, Washs

15835 MlUwau-

04, grupd,
il w=ail
il Tt

LLA et R R
Deketn, Minsesils,
ington, Chregnn farme.  Dargain prices. emsy

verimi.  Deseriptioe lileratiee, iinpastial ad-
vlre,  Menblon siage, J. W, Flaw, 110 Narth-
prn TPaclfiz Rollway, Ht. Pasl, Minn

$5 LFOWS, §3 Monihly, 20 peres in A0i-
soerl (karks, §10%  Flsll=g, honting, Craps
nimg, Higbbard, 2018 Grosesan Bldg., Kais
gas 07Ity, Kansas. o

MICHIGAS State lamle £1.60 acre  List
25e. Tex Buresy, Majestle IEldg.. Dobreit,

EUPER Fast 30% ““Hlorsset™ sl “Falan™

melre ldes hulle, B I, R "zHQ™ gasoline
moiar, minietere lEnltlon cutfis for mi=bel
laits., Catalug M eoln,  Loulrel, ¥ Ale-
Donpugh 8t Braoklrn, K. Y.

WE Make worklmg medels Tar Inventors
anl G experlhiental werll anil carry @ fome
plete glock of hras gears amd meodel supe

cipLtios In guf Dermisent file for §nventbosm, s,  Semd fee rolalesr. The Pheeoe Model
lJnn dallar. Americen Soclely of Inventors, :E'ﬁ;llu. Ti=ley Fark, 111,
milding, Fifals, M, ¥,
GET Yoer sun patemi=i legal blanks, mem- MANUFACTURING
Lﬂl :Insl:mﬂju.nl §1. Cutilng Eons, Camp-
alif. MAWUFACTURING, Models, diis, siampe
TNTENTOR'S TUnlversal Edweslar: man- Ings, brasswork. maulds for casilnes, Ful-
tafns 60 mechaniral movemesis: G0 per- | CaniEing.  Cleeslar  fees,  Hauma hleisl

piliial satkeas ! bEtkidlon on prociclng asd
“IHDE patents nnd selecling nn  attommes,

URgELa :I'||'¢I filase  Eeliw }:l-l. [l guibl=
rald in E. . ddlidress Albert Eo Driekrich,
CI2E Quray Bldg., Weahingtos, In. C.

Epeclulties, Hangss Clir, Mo

INVENTIONS Marmfactared in any quan-
ey ab bow esel Eumplu.-ps dles, models,
. Eslimates and free cataben,  Crescosl
Tl Ca, Dept. X, I:ilmlrlrl.il:l kala.

TAXIDERMY

TAXIDERMY Eupnlirs—ikmlily artificlal
ere=, leeih, grmulbne Josms EBeadforme. Tools,
nriderbals, ele.  Erenrthing for the I"wr'l'
alee Bashdersilad. Hesd fop G4-peoe ratologus
—fres.  Jonas Dmos,, 1049 DEnodway, Dans

vor, Cole

ELECTRICAL EXPERIMENTS

ERICATIONAL, Entestaining, FElecirical
Taboraiery experimental kils, sixtesn vilu-
abilip ploces, §46.50, Beven ploce kics, ELTT.
Henid drivem n.o. penermters, $le. Micre-
pleed, 4le, Desetophons kKlcs, §1.74, Ete
Insiracilons wiih all.  MNe fove (Weslern
Eleririe, Kelloge, Bimmborg-Carleon sahage
1l|u:lpmr1'r|.:l. Jewell mefers,  Bargabn Bslle-
Ve, stemp.  Englesivieg Fervice Company,
AT4E A Bireel, Lineoin, Nebr



32A

TATTODING DUTFITS FREE!! 1001 poultry book=—with thres
weurs wariean.'” oldizl-lhast moliry Sig-
TATTENING ﬂu|_|1|:| Bl .|'||:|l tataloEuE. nal, ..I:l:- Ehlrm's Bobzeeiptions, Belllliver,
Quaranten) Temover. '.'I.p.l_g._q. L 1 Californla.
fmam, DeirslL.
]T-'L'I"'J"lfllill."-li:i gh;lﬂls. n'rr-ui'.'lnj.r fres l:'ul..‘.T RAEBITS
;Iulﬁll ;::::Il'zmi.in:r:ll-um" SR AILVER Fox rabblfz: Emormons proflts,
. - ]:_r\-1||u.lllun 10z, Hiekoey-Drell, Glenbaeulab,
W | =oansdn. -
OLD S0LD WANTED RAISE Habblts for os.  WWe supply siock
CABH Par gold teeth, wubehes, deweiry, | 503 bof what seu ralse,  Cat 'I"'F or slamp.
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Who else wants to "Fa
learn to play

at home without a teacher, in 14 the
usual time and 14 the usual cost?

VER 600,000 men, women and children have learned to
=5 mehool of
That's & record of which we're mighty proud!
A record that proves, better than any words, how Hharaugh,

play their favorite instruments the T
Music way.

how easy, how maodern this famous method is

Just I_hnﬂ;! You ean quickly learn to play any
instrument—directly from the notes—and at an
average cost of only a few cents o day.

You study in your own home—iyou =~1n1p'l1.' can't

£ WEONE, First you are told what to do. Then a
picture shows vou how to do it. Then vou do it

yourself and kear it. .
un—Popularity
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timees mre amtil youw
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Ly Enme
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THE LANDON SCHOOL
1438 Mational Bidg., Cleveland, O,

BE A POULTRY EXPERT
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J-|Ir||||.n.|: poalirymmn. Koow how fo gwl Lhe imaskiniis profis from in-
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| M % This Is Your lncreaeYour
Last Chance (|| Earning Power
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A FREE BOOK about

'ATENTS

and TRADEMARKS

W

or Inventors

Small Ideas May Have Large Com-

mercial Possibilities . . . Delays
Are Dangerous in Patent Matters

The FREE BiH L ghowin here was prépafed [or inventars, e
show them axactly whnt steps they miust fakie Eo sedul PATENT.
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FREE Record of Invention Blank
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Booklet Free Highest References

P AT E N T Prompiness Assured Best Results
Send drawing or model.

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

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

Bank-Recommended Atmm{n.'.;ﬁ published by Rand-McMally & Co., Chicago, Ill.; The
Baggott & FRyall Directory of Guarantesd Attormeys, published Lpgi D:I.r-q-chnl Corporation,
Boston, Maoss; Flugel's Low List, published by Legol Directory Puhbli u... Bt I'..l:ll:l:ll. Mo ; Amer=
iean La El:: ‘Annusl, publiabed in Cleveland, Ohin; Bankers Service Legal Directory, “FJhHutdb:r
Bankers Coo., Boaton, Mosa.; Evre's Law List. 9 Park Fln.et.. H'ﬂr "Iﬂrh:

Diirectory, Dhmahs, Mebrasks, and the Natiopal Directory of Attorneys, H.l.lhmnn-.. Hmr!lnd..

Victor Bullding, 724 Minth Street, N, W,
WATSON E COLEMAN, iixchinaronb.c

don’t WORRY

Why put op with yeara
of needless discomfort amd
worry T Try a Brooks Auto-
matie Alr Cashion. This
marvelousappliance permits
the opening to closa, yet
holds rupturs securely, com-
fortably—day and night.
Thousands report amazingresults. Light, neat-fitting.
Mo hard pads, metal girdls or parts to chafe or gouge.
Fatented in U. 5. and 13 foreipn countries, Try ona
10 DAYS WITHOUT A FPENNY'S RISK. You'll be
d-allg:l:'l,ml- Frea book on Ii‘.uptnm and convincing faots
mailed postpaid in plain sealed envelopa. Address

BROOKS COMPANY, 526-) State St, Marshall, Mich.

DEZE

“rl'l:l ‘I:-H!lr._l_ r FREE BQOK

AN A PATENT

and IIGI:IIII 'l'lF INVENTIOMN-—ar

Hld Drawing or Madal of yeur Invention
or Examination.

FRONFTHESS ARBURED WITH BEST RESIALTS

MILLER & MILLER
REGISTERED PATENT ATTORNEYS

1618 Wanlworth Bidg., D Mew Yark Tt
280 EARMLE BLDG. e Dot A WASHINGTON, D. Gh.'

Plsas miiid o i'!l“ﬂ' Fras Rk, = How o Odylim & Faieal,™ sod pour © Record
al lnvinlaa lern

L A A S

H
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wha derive I.nr:: 8% probts
kpow amd Beed cerlain
INVENTORS ;:rn.'p'le bist wital facts be-

'ore applying for I'ut-:rnl:-l.
Chur book Pofend-Sense glves thoso facts; sent free.  Write
LACEY & LACEY, 635 F Steeef N, W, Diegl. 5, Waikinglon, [0 ©, Fatab 1363,

PATENTS —TRADE-MARKS

Terms reasonable. Personal attention.

Send model ar drawing for FREE advice,
Book "HOW TOGET YOUR PATENT" sent an requeit,

L:F.RAMDOLPH; formerly RANDOLPH & CO.
Registered Patent Lawver
303 Victor Building WASHINGTON; D. C.

FATEHTE"—THADE MAHHS ractive o Yound and (0 Alike 1s the interscing
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DON'T LOSE TIME

Send for Big FREE BOOK

Little Ideas May Have Big
Commercial Possibilities

Al Dither Sioes Act gt ONCE—nnd protect vour lles.  To geb t':hf bene-
FOR 2 TIRES JdDEALERS fits of your invention, _{"El’.ll.l_lﬂ'l‘. anly have te INVENT
TARE TiaE MRl B WANTED it, you have to PATENT it. Many men spend yeirs
S NG ALY §1.00 DEMOSIT —aksack g perfecting an invention, only to fod that some one clse
et darad. W sboo — balsnss L. OO DL Dadust thinking along the same liosg has nlrendy recsived &
ALL TUBES HIARD NEW - GUARAMTEED patent oo the ides  Diolays of only & few may be
Tirem uiling #n give 13 menihs’ srvice meolseed si hald priss, vitally important,
YORK TIRE & RUEBER CO., Dept. T
355.50 Cottage Greve Avi. Chicsgo. 115, Mail the Coupon fer

TechmicAL eLectricity | FREE Book Teday
Elecbiisl terhnbtiaas meded Twerdy weak coree= | File your application for a patent o
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LINCOLN ENGINEERING SCHODL getting your patent NOW, MAIL
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35 Years of Service
Wi coenfing our prooliss to
potents aod trocde-
marks, In oug 35

w.' TH THES E years of patent prae-

e we |I_'|'\-'I.' HIRGCRE= 1
INGENIOUS MODELS vt et |

1 | wo ean refes, It 8 n |
Yau learn aboirt parta of Inirleotes mechanisms, Everyane 4 o
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ibin In the mechanical Neld. [ W nshington atteroney

Models pow Feady are ns 1h-.5 L. a.l}"'nteini.

HEeo has no brapches,

Wright “Whidwind® Alrplans Englns, Oesan Liner L

“Iu!r-pl" rapantiantle Teeeanl Molder oodl Modern Typs Roasannble charges. |
Passsnger Locamative, Speady and Fowerful, Dieferresd payments. |
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eral of Inwentbon I5lan Thia |
form. when properly Allsd oat,
nay he of value 14 Fou 6 evl-
dempee shculd the scesslen bes
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VICTOR J.EVANS & CO.

Esrablished 1898 =
REGISTERED PATENT ATTORNEYS

i
VICTOR J. EVANS & CO.
Main Offices G00L Victor Bldg., Washingten, D. C. |
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Rupture No Longer |
Spoils My Fung,

“Now that T am rid of my it
rupture and do not wear a .
truss, I enjoy dancing again.
Many strenuous activities are
pleasures, because I am not
handicapped in any way. My
work is no longer a task—I
enjoy it. No one would ever
believe 1 was crippled by
rupture.”

This is the way people
write us after cidding them-
selves of rupture by usin
STUART'S ADHESI
FLAPA{]-PADS.

i'l‘a-'l‘l'll'lﬂil H!ﬂ"
nrnlu||:.,|

'ﬁ"ﬂr”"-; e ,iﬁ?_
Paly

BecﬂmeunENGINEER

Bave time and R DRAFTSMAN
Hio

training, ELEC. IN SHORTER TIME
TRICAL, MECHANICAL, CIVIL, ARCHI-
TECTURAL. {Oppoartorithes b5 partly earn lEving
pEperdiE,  Complete Junbor Course In 0 mostha,
.8, Course 3 vears (27 meos.). -?atmjt-:l.r
E-FAGE "BLUE BOOK"—maillsl FREE,

CHICACGD TECH COLLEGE
Dept. P<TE, 11¥ East 26tk Si., Chicage, 1.

New Jobs for Technical Men
l:'.“lnlr man th-l; are prepared will shere im the
utw opmnings created by the NHA

ke 1 - l'| I piildic -l-nrln mregenam in ke ficlda of hasldi

Stacks ﬂ-f EWOTN Eﬂ'ﬂ.ﬂlr'&-t IHFﬂIH.l.TI{III piliv, avistion, engineering, -utm“:'ruﬂl:-rlm ||1I:¢.u.
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¥ ) eontalning ioformmates shaot the Dvalie Aexis

Plapan-Fade cling to the body without siraps, buckles or ROAD TO A =hieh will quelifty yon imsediatoly Tor positions

springs.  Easy to apply—economical and comforiable, in thess Balds,
Convinee yoursell by actually testing Plapae al aur expesEe. EIG FAT Jua . FEEDEEIEH‘J DRAKE & CO.
Mo, Michigan Ave. Chitago

Sanil coupon  iods ay, ‘

Tesl of Factor **PLAPAD™ ——
| Find aut your ability, Bend name, age, occapation and address

FREE / 4
! for Free Voentions] Art Test.

—=———MAaIL COUPDN BEL_DF*W‘E?E—-__! Federal Schools, Inc.., 1115 Frdwal Schasis Bldg,, Minneapolis, Minn.
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l T-“‘ Htuart Bldg., St. Lowis, Mo, I | Advarulaing :..t nre = . |I...".m e [eati;

| poond me FREE Trial Plapao and 45-page book on el R D el
Ruptare. Mo charge for this now o Lter, |

ARTISTS MAKE MONEY

Lrimiig . Wnis oy fr frap -.-gl-
m“l'lll BCHODOL OF LETTiRiNG
2eAE W, Grand Bawd. Deirei. Mikch.
TP rm:rs

EN INEE I GnEr.:.REEIH
TWO YEARS

F.E. Degres in two Fesrs In Eleetrical, Civik Chemleal or B
Enginearing, Strong faculiy: modern labomtories. Laicibed
In Electrical Mol af West, Preparatary doparment for

PUAGENTS 45 $549an Hour,

snils Fips, taxm, holm in oy eotton, wood or
mantlyr—I M VISITLY, w
3 masched perfecily. Seandm 1

it osedle or
g, wrahing,
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— L ST PVRT WkYRE IMBLLMA THE PERFECT MFG., Inc.
| Dept, L-744, Madison Road Cimcimmani, 0.

EASY WAY TO A
MﬁHEMOHEYIHR DIO THORDARSON
Up to &3 an hour easy in a short time. New train- ELECTRIC MFG. CO.

ing method and service equipment offer starts vou

earning quickly. Details of no-cost plan sent FREE. Write Transformers of All Types for the
Radic Tmmng Association of America Experimenter, Set Builder or Amateur.
Dept. PM11,4513 Ravenswood Ave,, Chicago, lllinais 500 W. Huron 5t. Chicago

FProtection e — |
TEAR GAS 05iess Forma to.cant Load Soldlers, Indiane, Teap-
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NEW YORK
ELECTRICAL
SCHOOL

Opportunities
for Men of All Ages!

Ewery phase of all hranehes of Proc-
tical Electricity taught by Actual
Pructice in America's Foremost In-
sgtitution of Trude Training.

Special Course in l
Automotive Technigue

Day and Evening Seaslons Open All Vear.
Write for FREE Booklets.

‘Visitors Welcome.

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

Snacind pularity) iedrm friemcde; n miee
aaft job with big pay, and n chance for fifms

mmd wF Mo, thnk B8 #od 6 *Efiae dreome,

Loarn to play & Nuescher Sax, and these things will all he yours,
Eaay, 100} feqisiren wo apecial falesif. Many, knawing wodliimg
abaut masic, master seoles fraf hour, join s band fn @0 ooy
You cas. Bt only with a Bosacher Sax, Trum;:l. Trambone In |
Fapid progress sassured, See your focol Buescher Dealer today |
arwrite direct for catalog. Mention instrument. Hoay foermis Big=-
#er opporiunitiss mow § aver befores Send foday.

BUESCHER :orz53

BOYS -here’s fun with
Chemistry/

Onl ot CHEMORAFT Janior snd
£ I’ BurpFise ypour Friesds with magic
tul BEperismanis with this dand
oy dunior chamistry salht. It's londs
By = : f enn bave with p large CUHLEM=
L - CRAFT Owtlit,
b R — Cirealar aa O B W CRAFT Clawical
| == obe Senl Frea
) THE PORTER CHEMICAL COMPANY

cloih, poiiF colored linwida from a
Elnsa ol n water, You ean do
ill thnse pnd many mors wonder-
4 - whour Chamicsl Sckenes, Besd 10
cenba wnd get wours right wway;
1t will intEsl oo oo to i fon yon

e

chemiesl psumial make ink, dys
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A uf fan, asd sbows you usedul lais
28] 1 Washington 5t., Hagerstown » Marvland
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No oxE can yet say how far-reaching will be the
effect of radio on modern living and business—
but every ome ir agreed the industry ir still in its
infancy . . . that ity possibilities are prlimited!

This is why the wisest counselors are advising
Young men to acquire the fundamentals of radio
+ « « to prepare themselves for the opportunities
ahead. The future is exceedingly bright.

Thousands are finding exactly what they need
in the International Correspofidence Schoals’ Radio
Course. So can you! Prepared by experts, and fre-
quently revised by them, this course has the en-
thusiastic approval of the industry.

There s a consistent demand for radio me-
chanics, assemblers, testers, inspectors, draftsmen,
service men, installers and salesmen: alss, for
operators and ateendants on board ship and at
commercial radio stations, government police sta-
tions and aviation stations, The field of oppor-
tunity is unlimited. Let us send you complete
information — absolutely free. Use the coupon,
Mlail it today — Radio beckons voeu.

INTERNATIONAL CORRESFONDENCE SCHODLS

“The [Fniversal Uwiversity'”
BOX 56790, SCEANTON, PEMNMA,

Without cost o obligation, please secd me a copy of
vaiie hooklet, “Whe Wins and Why,” and full Tsrtbeu-
lars about the subject defore which T have marked X:

O RADIO OFERATIMNG
O RADI SERVICING
O ELECTRICAL ENGINEER

Elestriz Wirlng Machinit
Elactriz Lighting Gas Engines
Welding. Elt:!ru and Gas Diiesnl Engines
Telepraph Engincar Aviatien Enplnes
Telephens Werk Civil Enginesr
Maehrnical Enginser Refrigeration
Mechanizsl Dralixman

B "

BT dEmL ..ot et e st e et

I gou redide §n Cadods, sed ihis seapad fa The Jalernas
Nangl Qarrespondeney Bchoale Panedien, Limdted, Monireal,
g,

Wihen teriting to advertisers please mention Popular Mechanics
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ENNZDIL AMALES EXPERTS A5

|"__ E—
|
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NOT EVEN SPECIAL COSTLY RACING OIL HAS
ENABLED A CAR TO GO SO FAR SO FAST!

Ab Jenking uses regular
Pennzoil —the same oil you
ean buy anywhere for your
car—and averages a split sec-
ond under 2 miles a minute
for 3,000 milea, Breaks all offi-
cial world’s records from 200
miles and up! i

3 Tirmes Concentrated

Think of il Through the famous
Peanzoil Double Befining proccess,
Tough Film Pennzoll 133 timea can-
ceriraled. The non-lubricating ele-
ments, which form such a large per-
centage of ordinary oils, are drawn
aff—and discarded!

PRJ‘LETIEM.L-? every major world QFFICIAL AAA TIME
spieed record has been made by wﬂﬂl_ﬂ's HEWHES
using speclal racing oils——even for
afiort Faces, Ea_expcns were amaxed Distance H::d I.::d
when Ab Jenkina . . . #5f0g regular m.p.h. moph.
Passenger-car Pennzodl . . . broke W0 miles 118 113,58
cwery official world s record from Bl kilo. 119.98  123.99
ZH) to 3,000 miles, Eo0 miles 11934 1.0 I
“No passenger-car oil could pos- :'m :.II.I:::. i:it ll'::g_':]f
.'ii.|J]'_l|I' stand the [.H'.'I.CI_'” sard EXTls. .'..“:Mﬂ kil 11608 132 30
But Jenkins replied that Pennz- L0 miles 11LET 117.04
ofl's Tough Film would do it, i asy 3,000 kils. 11300  116.64
atl eould. And what'a TaEe, ]1.':||.Iu'1|:| I':ur; E‘”m 11315 117.98
; \ ] ila. 1ix.07 11747
wzecl II. Iighl ofl (S.AE. 30—the 3 hours 130.64 12408
same oil you can buy for your carl b hours 117.12 12277
Thae rest ia history . . . o car . . 12 hours 11283 115 |
mer il . 5 o ever before . L, had gone 24 hours 113.5 117.8
=0 far so fast, World's records fell

like rain, in this greatest speed testc
of all times, In all, 66 major and
minor records were broken.

SCMAHNY , To0. And snves you
up to 129 on gasoline alone.

N Pennzoil holds records for

4 WORLD'S RECORDS FALL!

M

Lsing the proper grade of Pennz-
oil exclusively, you will cut repair
hilla from 30 to 6055, Furthermaore,
Pennzoil by eliminating engine drag
saves you dp to 129 en gasoline
alone, Get genuine Pennzodl today
fromm any Bonded Pennzoil Dealer.

THE PENNZOIL COMPANY

R & Frecarive Offces: 08l Cite, Pa.,
F Los Angeles, Calif.— Britishs
American Ol Co., Lid.—Sale Diss

1 s e bl

tributoss 16 Onrarsa gad Queber, Canada.

Bertnerv-S3ealen Camsnee apedable i

masey derritaries. Dotk canr and dulé Peeazol

4T BOLD URDERK BOND fo gudand you from

subpdisder, W eoeber Prenrfpenta Grads Crusle
I Astn. Peemd Na, 2.

BE SURE TO USE A PENNZOIL LUBRICANT FOR EVERY PART OF YOUR CAR

When writing o advertisers plecse montion Popular Mechanlss
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Horsepower Wins!

1“ HEN man Tirsf mnstalled dn ¢ghgine in horsepower, the Englishman’s entry,

a boat and began striving Tor high
speed on water, he started an argument.
It all has to do with weight per horse-
power and whether a good, hittle boat can
compete with a good, big boat. Not until
Ciar Wood drove “Miss America X" 1o a
victory over Hubert Scott-Paine of Eng-
land in the 1933 Harmsworth Trophy race
has there been an opportunity Lo compare
the performance of two such craft,

On the one hand was Wood's boat,
thirty-cight feet long and weighing 17,000
pounds. It was driven by four engines
capable of 6,800 horsepower, plus extra
power produced by improved supercharg-
ers, On the other, Scott-Paine's racer was
only twenty-four and one-half feet long,
weighed but 3,360 pounds and was driven
by a single engine of 1375 horsepower.
Literally, the Harmsworth event resolved
itsell into a contest between a giant and
a midget.

From the standpoint of weight per

THIRTY=EIGHT FEET 6 INCHES '

i

| 6800 HORSEPOWER—, G

L_ e .,E..., RS
| _

=

e i

Couriesy Detmll WNewe

Cﬂlr‘q:u":-u.lr: Fhato of “'Miss
America X and “Miss
Britain TII®™ {n Aciion
Bhiows Haorscpower, Length
aitd Heam:; Note How the
Semaller Craft 1= Designed
o Hedigeg Wind and W ases
Resistance as Compared fo
Large Exposed Section of

“NMiss America’

Miss
Britain III,” had the edge. In addition,
her wetted surface was only sixty square
feet, compared to “Miss America’s” 130
sqquare feet. The wetted surface is that
part of the boat's bottom which remains
in contact with the water at high speed.
Thus, “Mizz Britain™ offered less than hali
the resistance to the water that “Miss
America” did, so that the Scott-Paine cn-
gine had lesz work to do per hortepower
than Wood's four engines,

Representing a radical departure from
accepted speed-boat dezigns, “Aiss Brt-
ain™ was almost a pure hydroplane, built
for the most part of metal, Every art of
the streamlining expert had been used in
the Englich eraft so that air flowed over
her as easily as the water slipped beneath
her hull. Driver, mechanic, engine and all
machinery were concealed behind stream-
lined cowling. Apparently, nothing had
been overlooked in the attempt to make
her the fastest craft in the world,

641]
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Giant Plane of “Miss Amesica” Consistp of Four Powerlul Engines Tlml: Produce 5,800 Horsepower Plus an
Additional Amount Obtained by Slight Changes Since 1932 Note How the Stacks fre Slanted

In comparison, “Miss America” had an  since Wood won the trophy for the frst
open cockpit, exposing Wood, hiz me- time in 1920, Scott-Paine crossed the fin-
chanic, the four great engines and exhaust  ish line just twenty-two seconds behind
stacks to the drag of the air at high speeds ¥ Wond after 4 spectacelar fgive in which
The resistance of the American crait must  he turned on all the power of his one en-
have been four to five times that of the gine. Several times “Miss Britain" leaped
British entry. clear of the water as her speed reached

Omn paper, “Miss Britain” appeared to better than 100 miles per hour on the
have a small advantage, but on
the two thirty-fve-mile laps nec-
essary to win the Harmsworth
Trophy, “Miss America” roared
around the course to casy victory,
her mighty engines never being
called upon for all their power.
Gar Wood took the lead at the
start of the Arst race, leading the
British challenger by more than
three miles as he started the third
lap. Then he slowed down his
motors slightly, but never was in
danger of being overtaken., His
average speed for the thirty-five
statute miles was 82498 miles per L f ;
hour and his fastest lap was 88.052 'Illj '
miles per hour, X _J

: " was mueh
But t.h:e FCEDI!IL e L Diriver and Mechanic of *Miszs Britain'™™ Shown in Streamlined
closer, i1 faet, it was the closest Cumpartment as They Tested Racer near Detroit




straightaway, and it seemed that
she wonld gverturn an one or two
occasions. Scott-Paine made his
fastest lap on the last, averaging
87.215 statute miles per hour,
while Wood's fastest run was on
the third, driven at 89.339,

The weight-per-horsepower ar-
gument probably will go on in-
definitely, but Scott-Paine seems
to believe that horsepower is the
deciding factor because he has
anmounced that his hoat will have
two motors instead of one when

q' he races Gar Wood in 1934,

N
n.__'c_\__fURFﬁCED EDADS(;N{ U. 8§ i
NEAR MILLIONTH MILE

"'"--... Al the present rate of construc-
WYsoion, the United States will soon
have L0000 miles of surfaced
highwavs. At the end of 1932, ac-
cording to Owen B. Augspurger,
]Jr:qE: mobile Club

of New York, there were approx-
‘glm |L-:.T_E'5_IEI'IIF'T'I!'H!H=. of surfaced

roads E.l.1|t.1hlr_ for motor travel

Of these about 275000 were state e
‘;Tl)highwﬂ}' systems. In the entire
country there are a total of 3,040,-
miles of roads of which 360,000 are on
state systems and the rest are county or
local roads, The state syvstems include
A0 miles of interstate roads covered
by the federal aid provisions.

y

MAGNIFIER FOR THE SLIDE RULE
PREVENTS EYE E‘.TRAIN,EJIF 33

To prevent eve strain in using a slide
rule, a magnifier which can be easily at-

Py

magnifying power of : 'Lliuut:;_ o diameters:
It virtually dou- ﬁ‘j

bles the size of the
rule and slides eas-
ilv from one scale
to another. It is
applied to the role
like a postage
mp merely by
wetting the hot-
tom and pressing

it against th rule. —
<L ,lf edy ‘fg
vy T

n
-~

© count rv's national debt,

Clds7
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Japanese Mothor s
ing a Tub as Peram-
bulater to Carry Her

e - L Four Children

S K %

S kv

-

- TUB SERVES A5 PERAMBULATOR

FOR JAPANESE CHILDREN

Women natives of Oshima island, about
100 miles from Tokyo, learn when children
=10 carry water on their heads because the
island is volcanic and water must be borne
for nve miles or more. Some of the women
become so skilled at this task that they can
carry a big tub of water instead of the
usual jug, and thev usze this skill in trans-

tached ta the calculator is now available, ™ porting other burdens, as shown by the

It 15 in the form of a sliding lens with a~2" ™ .1!.4.:1111]:.1!11.1n|.,
- :mn:nthn:r out for a walk with her four chil-

photograph-—a J LpATese

iren ridings in Thn: f1zh,

RF(B%If DRSE THAN DROUGHT

Hirbash e

Rabbits in Australii tansEtamape esti-

fmated at between SR0,000,000 and $150,000 -

0 annually, a sum comparable to the
They not only
destroy crops but eat the native herbage,
anci cause loss of water in dams by their

hurrowing. The damage is offset to some

t*.*v:lvr_m.I by txpuEts of FJ!':. and 1:111:;:;1:.51,1:
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sixty-five instead of Afty-
eight and that the apge at
which it will be difficult

to get new jobs will be
fifty-two, instead of forty-
five., Men and women, as
evidenced by the student
hadies at Harvard and at
Vassar, are taller than
their ancestors. Holding
the key to the under-
standing of the nuirition-

al processes in plant and
animal life, chemistry
promises to make thn:-rntr
stronger, according to
Professor Sherman. He
points out that the food.—-
chemist is learning what =

tions, to feed into the-2
hody in order that it may

be helped to maintain a*
maore constantly optimal
chemical environmaent™
withinn, The food I;I:n_mmt g
has feason to annmpnte
that such chemical im-_5,
provement of the internal ~—
environment may be fa-"
vorable to thosze dE\'-l‘:]uIl}a .

ments of mind and spirit *

HMaovel Craft Shown im Bhip's Pool Near End of Bace; When Wind Failed, 1 H roy e
the Contestants Were F':II.'II:I!'ﬂ te Use Oars; Winner Gets One of the Boats \':."11][“'1 ﬂI'IE', i SEIII'I:'I'I? Wiy, |'
linked with the hipher -

ONE-MAN YACHT RACE IN POOL  health of the body. The “pillars” on which a;_

AROARD OCEAN LINE this improved Ilelah:]} is expected to be
hased are: quantitative study of the en-
something novel in agquatic contes¥s wags ergy relations, the protein chemistry of

ﬂla&:fd in the swimming pool of :he_rf;) K~:u?n-riq.in.n, the mineral elements, the vita-

life will be extended from seventy to sev-  richer and more efficient throughout. In 1.
entv-seven vears, that man will be at the  the chemistry of the nuotrition process, i:.&
Imlght of his p:}wers m I'ns I:hﬂS-Eﬂ work at-  Professor Shermnu gays, the rat m'geL e

Nty VI IV L
xR AN ) W D At

things, and in what rela- =

IJ‘ “Santa Rosa” at New York when one- mins, the inter-relationships between the
-4 man yachts raced. The contestants were  different nutritional factors and the prin-
4 _supplied with small boatlike crait fitted  ciple that in the chemistry of nutrition the
1:"“.'.__. ‘l.‘.'il']l a 5H.i.| :].!'.Il:i E..!I AT, ‘tl:H: Iuttr:r fl.:i'l' L&542 1|'||;i|1|;||['|;! COonecern i5 {:5:—1:11ti31|}' 1:|'_||: |1|_1t1'i-
3 oo the absence of a breecze, tional reactions of the living body as a [
% :_: : whaole, In I:J':'Ptrimi_‘l'lt_ti- witiI! rats, 'th I]m:s
~J = | SEVEN-YEAR ADDITIO ‘E&JFE been found that, staruuglmth‘ conditions
S .- IS FOOD IE 'S*GO already normal, the quality of life proc- i
Yooyt f l% esses may be improved and the average L
;*; & Seven motyg véars of lite 15 the length of healthy life may be significantly 4
- held out to mankind by the food chemist. tended by so adjusting the relative pro- =
¥ In a report to the Ywmerican Chemical so- ‘portion of everyday foods as to enrich the 'f'," E_
-, ciety, Prot, H. C, Sherman, of Culum'l}_i tfietary in certain of its chemical factops— ';_::'L
.3 University, holds that the—exjectatin of  Not only is life made longer, but it is made i
=
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Fack for "r'F rozen
Bars Which Fits
Ice-Cream Cabinet

eral ia very closely like the human, 2o that
the upplicmiml to :]1111]-:':111:1 i5s well within

the realm of probability. i
g o b 17 4

N

AUTOMATIC ::Hu‘rip FOR FLYERS
SUCCESSFUL IN TESTS, | » ¢

Sueccessiul tests of an autr:m:th"c para-
chute were conducted recently at the Vi-
enna airport, Two flexible sprinpscanse
the "chute to open automatically ten me-
ters from the take-off point. This quick
opening is made possible by rolling the
parachute instead of folding it. On top
of the 'chute are the springs, fixed cross-
wise and rolled up with the cloth, Guide
lines are inserted in the middle in a spe-
cial manner to prevent tangling. By pull-
ing a zipper, the wearer ejects the para-
chute, the springs forcing the “chute to
unroll. Packed in a two-part case, the _ !
parachute has an outer wrapper which is !

attached to the airplane by a string. When  pACK FOR FROZEN CONFECTIONS

T!1r: wearer leaps, I:'hl: outer wrapper 15 FITS ICE-CREAM CABINET

ripped off and the "chute begine to open

after leaving the danger zone where tan- Fitting in the space in an ice-cream cahb-
gling with the plane would be pns'iihlr: inct wsually occupied by the ice-cream o

¢ 2 ¢ ean, a four-tier circular rack keeps frozen
“STRAW HAT" FITTED ON ank*l bars and other confections cool and in

PROTECTS THE COVER order, and at the same time gives easy ac-
cess to them. The rack consists of four

Slip-on book covers made of a material deep travs held one above the other by |
similar to that used for some types of  metal strips joined at the top to form a )
straw hats are not only durable, but at- handle. By lifting the rack, any tray is
tractive and inexpensive. The woven exposed to view., The holder is finished in
straw, of different colors, is arranged to white enamel,
form a pattern, and fabric binds the edges /3 /0

to make the connectimg hink between back E ORM LI'.IIGE. CHANMNEL TO BAY

gand front covers. j AND SAVES CONGRESS MONEY

o —r b

= =3 During a recent tropical storm on the
. y castern coast, water from the Atlantic

ocean ripped a channel to Synepuxent
bay. For more than twenty vears, the cit-
izens of Ocean City, Md, had petitioned
congress-to-open such a channel and at
the last sessiom, an appropriation was
voted for that purpose. Engincers had
planned a waterway ten feet deep and 200
feet wide, but the storm did even hetter, °
breaking a channel fifteen feet deep and
200 vards wide and doing the work sev-
cral weeks before the man-made channel -
was to have been started, While the storm
did $1.000,000 damage at that point, the *

b immaed 1 ; ich i i
Beook Cover Made of Wowin Straw in Contrasting Cal- 1 ate bm Eﬁti Whl"'h it hrnughl e
ors I Mot enly Dueably but Attractive placed at double that amount. |'
, C ChAcilcga Y knt =
2 {_ If‘ . LA ; LL c LE: L_.L - f

: i [ ,J"( 4
L}3 Mﬂpﬁih{lﬁ JL—.:.!.d ? _\'_1;. }.;Lrt:v-m : -E'I,fl,'ﬁ'__.-

-lul:r!
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Sharper Sandpaper Made by
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“Electrocoating’

| ¥

_.-|n.-.-. -l.----___---_.-. = ——k -a
i 3 f 1
L yth

355 L. 3 ad
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ELECTROME

SO WO -

Tap, Right,

Paper; Center,

tom, Right,

c
. £ ‘E Cutting qualities of sandpaper and em-
) . ery cloth prepared by a new method are

% said to be increased fifty per cent as a re-

~ — sult of setting the abrasive grains on edge,

Static electricity 15 wsed n the process,
which is called "tlEftmfr:lur.ing.M The ab-
rasive particles are fed into the coating
machine on a belt which runs parallel to
another belt on whose under side is the
backing paper moist with glue. When an

Haw Abrazive Grains Ace Draws
Up by Powgrful BElegtroda to Glue-Suslaced
Arrangement W herehy Grains
Jump frem One Roll to Anocther;
Lcle, Microscapls Wiew ol Stpal Filings Lying
on Edge to Give Better Cuttlng Swurface: Bot-
How Grains Lay Flat When Abra-
sive Paper 'Was Prepared by O1d Method

Bottom,

electrostatic field of 30,000 or more volts is
applied, the abrasive grains are atiracted
50 that they stand on end, then are drawn
up to the upper belt where they stick in
the glue. Thus, the particles embed them-
selves to produce a cutting surface ofs-
maximum 5111r1'|-11e:.:-. literally standmg o1y
edge, There' is no piling up of grains .:'!I..
one spot, each particle standing alone an
producing a layver only one grain thick., -

i

FIVE-HUNDRED MILE RACE FUEL
SET AT FORTY-FIVE GALLONS

When drivers in the 1934 Indianapolis
Speedway classic roar away from the start-
i line, they will face the prospect of rac-
ing 300 miles on only forty-five gallons ot
rasoline, That limitation has been im-
posed on contestants by the rules commit-
tec in an effort to bring about the produc-
tion of improved engines that will run
fast with a curtailed use of fuel. Under
the 1E111imtim1, the car which finishes in

Efﬂ

a- .
B

il

fnext vear's race must average as rood o
better than eleven miles per gallon for th
500 miles. This will require not only the
__building of efficient power plants, but .
skilliul maneuvering and careful driving if
the winner expects to maintain his miles,
age average while trying to beat the speeg
of 104 miles per hour established in the .
last two events. In one five-car factory ~
team entered in the 1933 classic, the hest
casoline mileage was 11.7 miles per gallon, &
Most of the racing cars fall far below thats
|;|1;|_II'I-:, some getting only five or six miles,

[
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S
CLIMATE OF TREES -
ATTRACTS INSECTS 3
TO FﬂLIﬂGEI 3, iy, o
Whether or not mk:.l.l .
pests will infest a certain E
species of tree depends
not only on their liking )
for its foliage or frait but \
also on the kind of cli- A
mate it offers, For troes -
mieke httle “climates™ of { -
their own within their -
leafy shells, different in i
humidity and temperi-
ture from the general at- .
mosphere and from the
climate of other trees, R
Dr, H, H, Darby—of-the )
Fartol Research founda- o e o W e B e o aouting Head "
tion, has abserved a dif- -~%
1r:rr'n.l:'{= in the preferences of the Mexican EIG ELEPHANT HEAD MOUMNTED
fruit’ Hy mm Mexico during the hot seazon, AS EASILY AS SMALL FOX
The insects take shelter under the thick , . .
foliage of mango trees, and avoid the more -1"[““"““_-"5 the giant !1"-‘1"1 of an '~'|I'~'EJ|lEl|'rl
n[H,..H and airier/ crowns of the sweet limes, 15 accomplished as casily as preparing the
L‘_ﬁ-f = b s |f ul ]w;ﬂu! |:;If the _r"LfErlc.'u]u 1:1{:, t]u]r 511;_5.1!::51 _!.;:}_:_l.nv
At wiills _ antmaal, save tor the length ot time. Lx-
MDDEL OF COLLEGE BUILDING perts in a New York studio recently were .
SHOWS EACH STONE, 5 ahle to compare these tasks as they |
Each stone in a historic college build; mounted game brought back by N. E.
at Mount Morris, T, has been reproduced Boomhauer, of Los Angeles, and Mr. and
in modetform by a resident of that town, Mrs, W. A, Flinn, of Greenwich, Conn,
who spent 260 hours constructing his  The head of the elephant was many times
cardboard reproduction of the structure. the zize of that of the tiny fox, hut both
"I"]'||~r n|'ig’i!'|ﬁ|_ stryuctuyre i:, ,|'_|,F :;nnr[ﬁl.:”]{g :I.I'HI. WL '|||“.|'1'|'|'|t‘."l:.| ill i ]I‘I-L"llll'l'.L' MAanner.
each “stone” 1o the model 15 of cardboard. ————
“CRAZIEST HIGHWAY IN WORLD"
TURNED INTO MOTOR ROAD :}
Once known to international mc-l:cnrnJ[a B
as the “crazicst highway in the world,” S
the 365-mile stretch hetween Shanghai -
and MNanking, China, has been convertedd
into an excellent motor route. On the ~
first run over the new highway, two Amer-
ican automabiles established a new record g

LCardbeard
Each SBtone in the Structure

Model of an 0Old College Building with

eproduced
Nearly 1,30 panes of glass are also repro-
duced, using cellophane for the purpiﬁc.

for the streteh, being the Grst motor ve-
hicles to travel from Shanghai to Nankin
entirely under their own power. Even
though the highway was opened formally
soon afterward, it still was under con-

struction at many points when the tw (?

Plymouths made their run. Consequently

the cars trawht]u narrow streets of
Chineze villages Where an ﬂutnmnlz}lf'nu—

er belore had been seen:
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Capt. Francesco Taraboetto of the “Rex," Congratulating Come, Luigi Risso, Chief Enginesr and Authes of
Thes Areicle; Right, the “Rex" in Blid-Atlapiic During Her Run

By COMMANDER LUIGI RISS50
Chief Enginer e "Rex"

HE “Rex" today is king in fact and

name, She has carried her passengers
and crew across the Atlantic faster thamn
any merchant ship in history, and has
thereby won for herseli the applause of
the world, Four days, thirteen hours and
fiftv-eight minutes out of Gibraltar, the
“Rex™ dashed across the Anishing line at
Ambrose Light with three transatlantic
records after her name.

All those tense hours [ was the com-
mander of her engines and the men whao
groomed them, Our epochal trip really be-
gan at Genoa, for there it was that the
officers received the first intimation that
we were to put the “Rex” to the speed
test. Oor orders were to "make the ship
do her best without taking chances.”

The “Rex" was ready. She iz always

“ready, We had no special preparations to

make, no additional crew toire, no extra
equipment to install. We had tended her
well since she came down the ways, and
she was wasting for her chance to win the

-

::'E;-.-.:[ed prize. I shall never forget that
Friday at dusk when the “Rex” stood off
the Rock of Gibraltar, poised for the start,
We had made the run from Villefranche
at 2872 knots, a good speed as ships go.
but not fast enough for the “Rex.” It
was a practice trip to prepare her for the
real trial,

When Capt. Francesco Tarabotto gave
the signal to go, the “Rex’s” whistle thun-
dered adieu, my men opened the valves,
the steam rushed into the turbines, the
propellers swished and the “Rex™ began
to slip through the gate of the Mediter-
ranean with no indication to her passen-
rers or to most of the crew that she was
about to show her heels.

I was in constant communication with
the bridge, and Captain Tarabotto was in
radio communication with government of-
ficials in Italy. We watched her tempera-
ture as if she were a sick patient. Her
take-off and arrival were necessarily slow.
You cannot push a 51.00-ton ship too
fast at the beginning. She has too many
vital parts which might expand too quick-
Iy uld':r the terrific heat and then crack to

" oo 38
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A Page Pointing Out to Passengers on the “"Rex™ Her Hoursby:Hour Paosition on the Becord-Smashing Dash
derias the Atlantic; Small Flags Bhow Position Accarding to Moon

bits like brittle glass., And likewise, at the
end of the journey, you must let the en-
gines cool off slowly. So we closely at-
tended the many thermometers which in-
dicate the temperature of her “lungs,” her
“heart,” and the great furnaces which fire
her with life. Slowly, slowly, slowly we

built up her speed, one knot at a time.
And with her usual response, she bound-
ed ahead on the ocean track. At twenty-
five knots she was still lukewarm. At
twenty-nine knots she was at a fine tem-
perature and her whirring wheels settled
down to a song that remained unbroken

G
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Liner Burns $50,000 in Oil on Record Run

FREVIOUS RECORD AUN OF THE BREMEM ;
AMBRAOSE LIGHTEHIR Ta cHERROURG .
2199 MILES: d DAYS, JUNE 39
1S HOURS:15 MINWUTES | :
AVERAGE 'SPEED ; 3 —
e
“EURDPA CHERBOURG TO LHEH:
AMBROSE LIGHTSHIP, JUlY 3,15351 BOURC
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The "Rex" Burned Mearly 5000 Tons of Oil in Mntl&

Her Recosd, and the Fuel Bill Was $50,000: the
Extra Speed MWecessary to Break e

Record Cost About $20,000
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Faster Ships Draw Europe Closer to America
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In the Past Sixty Years Liners Hawve Doubled Their Average Speed and in Less Than a Century Ten Days
Have Been Cut OH the Time for Crossing the Atlantic Ocean
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for four and one-half davs. At last
the “Rex™ was off like a grey-
hound down the track with 3,000
miles of watery desert ahead. The
engine room blazed with light.
The brass faces, the graphs, the
telephone lines, the telepraph sip-
nalz, the bella—all kept us con-
stantly m towch with what was
going on. The men are highly
disciplined and knew their duties
well. Nothing was left to chance,
The steel floor of the engine room
was as steady as Gibraltar.

At times the sea grew rough

:mill piant waves banged = F-'“ﬁ""::"m - :‘s_f:.::,gw“"_;r-;:““
against the bulbous bow, F MUl g ey Y IR
= " Riado il b 1

The spray would fly over
the rails, the “Rex™ would
dip, hut she always rose
again to plow through
the next waves, Time aft-
er time she shook them
off. The fogp became
soupy and the fog horn
went at full blast, bat we
went on full speed ahead. At twentv-nine
knots, the vibration of the hull was re-
tduced to a barely perceptible tremhble, and
from the decks it appeared to the passen-
gers that the “Rex™ had taken on wings,

Four bronze propellers, each twenty feet
in diameter, thrashed the water at 210 rev-
olutions per minute, throwing off a wake
that was white for more than a mile, Three
days out we gave her full rein. She flashed
her heels and spurted ahead to make 2061
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knots hour after hour,
until she had made 736
miles in a twenty-four-
hour stretch, the greatest
distance ever covered in
that time by an ocean
liner. And not a whisper
of protest from her! We
did not push her any
more. The old record
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Taop, Ofcers af “Hex™ at Englae Controls: Below, the
“"Rex" Bahiting a Sikter Ship at Sea

was shattered. In three successive days,
through rough seas and foggy weather,
the “Rex"” piled up daily records of 716,
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ﬂ"".m'u!?jﬁ:|'|11'|L'.-'-T'-'_‘:-1:|'.n:~rti'..'|*|:-. No
merchant shap had ever sailed so
fast before,

n '|'.ll'|.:‘.'ii‘|ll-\. |1'F|I-:- wiee had aver-
aged twentv-six knots, which i3
conziderably below the “Rexs"
top speedd,
essentially like those of automo-
hiles. Your car may operate most
effictently at thirty-five miles per

4 ..j:-*;-"_j =

A ship’s engines are

e

hour but vou can, of course, drive up to

seventy miles per hour. Likewise, the
“Rex" operates most efficiently at twenty-
81X to twenty-seven knots.

One reason transatlantic racing is not a
frequent indulgence of shipping interests
is the high cost. The price of a few extra
knots Mmay scem o he an exiravagance,
but actually it 15 not, The "Rex™ saved
full dav in her record crossing. ¥ ou must
remember that we were driving a ship dis-
placing 51,000 tons, and that her power
plant alone weizghs about 6,00 tons. In
addition to propelling the ship, we must
supply power for countless kitchen devices,
pumps, motors, air-conditioning plants, re-
frigerators, elevators and telephones. We
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Two Wiews af the Engine Foom, and Some
ef the EMals and Cantrols

have about 1,100 passengers toac-

commeadate and besides, there are

ahout W in the crew.

At her regular speed of twenty-
g1% knots, the “Eex™ burns about
630 tons of oil datly. But at twen-
tv-tiine knots, the oil cushes into
the at the rate of 1,100
tons daily, Henece, the cost of
thres exira kiots 15 48 tons of
oil per dav, or $4.500. For four
and one-half days the cost of three knots
is 320,250, The cost of oil to run the ship
at twentv-nine knots for four and ones=
half days is abour 230,00, OFf course, the
cost of this fuel is distributed over a great
many mems of iIncome.

THraces

It is difficult to imagine how fast an ex- "

press ship burns oil,. At twenty-nine knots,
the “Rex" consumes 1,500 pounds of oil
per minute, or forty-five tons per hour,
The capacity of her tanks is 12,000 tons,
which iz enourh to drive her back and
forth across the ocean in about nine days
without refueling,

The record of the “Rex" drives home
the lesson that future ship designers must
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drive their hotses at hetter than
twenty miles an hour., Each rider
covercd a division of from 100 to

1500 miles, working the horses in

relavs of about thirty miles. Dur-
ing the centire operation of the
pony express, the riders covered

600,000 miles with the loss of only
letter. The mail bags held an
averapge o1 twenly pounds and
cach rider carried twa,
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GRAIN DESIGNS APPLIED
WITH TRANSFER PAPERS

can now be applied to
an unattractive orain
the prece the appearance
natural grain of a4 more
wood, This 15 accom-
means of transfer pa-
pers imitating the designs of va-
rious kinds of wood and marble.

L hecagm s
wond with
o give
ol the
beautiful
plished by

Small Piang loe Beginpera Which “Playa'™ ﬂuulpuﬂj Lighted

Motes When Heys Are Press

MINIATURE BABY GRAND PIANO
PLAYS LIGHTED NOTES

Electrically lighted notes on a four-
octave stalf are plaved by a miniature
haby grand piano made to aid children
and Dbeginners: to co-ordinate a dehnite
note on the instrument with its proper po-
sition on the musical staff. A smapll trans-
former operates where the piano harp
would normally he, and lights a small bulh
in the staff corresponding to the kev
pressed. It is plugged into an ordinary
light socket and then 15 ready to “play.”

PONY EXPRESS TOOK TEN DAYS

y | M ! FOR TWO THOUSAND MILES
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When the pony express of pioneer davs
was operated on its first long trip, nearly
2000 miles, the riders required ten days to
transport the mail across the dangerous
country west of the Missouri, Tm 18539, the
last railroad station west was St Joe,
while only Salt Lake City lay between that
point and San Francisco. The remainder
was g wilderness filled with hostile In-
dians. The riders were carefully picked
for pgreat strength, bravery and light
weirht. Some sections of the ronte were
5Q darig-f:mus that gt: mail carriers had, to
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The surface is frst painted with
an undercoat resemhbling in color
the wood to be copied. After deving, the
surface iz dampened with water and the
paper 15 laid face down on it. The back of
the paper i3 soaked with water for about
four minutes and then rubbed with a
brush to eliminate wrinkles and press the
design into the wood, In this manner the
stains imitating the grain are transferred
to the wood. Each paper can be used
three times or more, After it has thor-
oughly dried, a coat of varnish is applied

Transfer Paper Used to Impart Artificlal Grain De-
gigne to Warions Kinds of Waoed or Marble

to the wood. The paper can be obtained

in large sheets for covering wall surfaces,

or in smaller ones for furniture,
{
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Self-Designing Paint

Examples of the Iotricate Patterns Made by a Self-Designing Paine Which
Be Used on Hard Surfaces I

Patternz which an artist might have
'-—dif'ﬁcu]t:.' in reproducing by hand are cre-

Jated by the most inexperienced craftaman
“with a seli-designing paint. When applied

to a smooth suriace, the paint, after about
twenty minutes, gradually breaks up mto
attractive patterns resembling frost on a
windowpane. The paint s applied with a
brush, wsing a one-way stroke. The heav-
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Like Porcelain or on Wood

et the application, the coarser the pat-
tern, Only one coat is necessary and the
paint is dry in four hours. Hard materials
like porcefain, glass, bakelite or glazed
tile require no preliminary  preparation
but porous materials like wood, leather,
cloth and painted or varmizshed surfaces
need special sealers which are allowed to
idry for a few hours before painting,

EASY-STARTING DIESEL ENGIMNE
EEGULATES COMPRESSION

Hard starting, one of the difficulties
ustally associated with Diesel engines be-
cause of the exceedingly high compres-
sion, is reported to have been overcome in
a Desel motor mventaed in H._gt-::_lr:].lia,._']:hj&
engine ciiiploys a device to lower the com-
pression by allowing a quantity of air to
eacape into a special container, Then, with
the aid of a small amount of paseline and
the u:q:un-p::jmm.l spatk from a detachable
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magneto, the engine is started by crank-
ing. Sufficient speed iz developed to en-
able it to reach normal revolutions after
which 1t functions as an ordinary Ddesel
enrine, Thizs engine i3 water-cooled, de-
velops 650 revolutions per minute, and is
rated at fifteen horsepower. The running
cost for fuel and lubrication is eight cents
per hour, h:l.spd on Australian fuel costs,

| Fresh vegetables kept in warm tempera-
tures lose more of their sweetness than
thosze L}'[.rt in a caol place.
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"?Bﬁbv Guns Aid in Trammg Arnlleri/ Officers

gymnastics required m,...,\
effect an adjustment on

his target, but actually .
hre for cffect as well,
This last has never bheen
possible heretofore ex-
cept on the battlefiel
due to ammuonition limi-
tations, Firing procedur
for the midgets is the
same as for the French
seventy-five millimeter
runs, The explogion of
the hlank cartridge pro-
pels the projectile over a
trajectory one-hundredth
that of the big pun. Seat- ™
ing the projectile in th

gun harrel for a particn-

lar shat is regulated by
inzerting a cvlinder, or
“spacer,” in the barr
extension. By using spac-

&

\ — crs of different 1|:.:|'|r::;t\].'_|'E )
o A Tlillesvimen Firing Mindature "Cannon™ Which Simulate the Action of Big ] 1] HET
— Guns; They Are Made by Atsaching Tubes 1o Sawed-Off Rifles ian} Iﬂ esired density o
b8 loading and consequent

Bip war problems are being solved in 2 muzzle velocity can be assured. This en+

miniature way by the United States army  ables the projector to be quickly conve
with the aid of baby guns, The guns are  ed to fire over a trajectory one-hundredth
sawed-off target rifles to which one-inch  that of any standard gun. Another simp
tubes are attached. They fire a small steel  arrangement enables four puns to be cali-
ball bearing propelled by a blank cartridge  brated, an essential for accurate practicBeg
and permit teaching the technigqone of fir-  Sweeps and barrages can be shot and the
ing without wasting the ammunition nec-  projectiles are visible in flight. It cos
esgary for big guns, for with the baby  four-fifths of a cent to fire a baby hattery
guns an officer can not only “prove” his  as compared with seventy-two dollars for
firing data and practice all the mental four shells for the real seventy-fives.
STAND FOR COLLAPSIBLE TUBE

ks HOLDS IT UPRIGHT

1 -'r'l
Shaving cream, tooth paste and other
materials contained in collapsible tubes
arec held wpright where they are always
handy to reach by using a supporting
stand which serews to the top after the
cap has been removed, The tube can then
be set on the stand in an inverted posi-
tion. When picked up, a sleeve valve in
the stand slides back to expose an opening
through which the paste can be squeczed.
When set down, the valve closes, due to
l:]'m wr:tght of thL tyhe uml its contents,

Srand |.1'|d quﬁri'nr Cellapsible Tube: Nn-t: Cpening in
hich Closes When Mot in Use
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Ionorail Train Shown a1 Lefv Side of Elcvated Track Leaving Toy Station;
Eleciric Train on Fleor at Uppér Ladt 18 Mot a Part of the Momosail Syaiem

-.:JTGY ELECTRIC MONORAIL TRAIN

HINTS OF FUTURE TRAVEL

Believed to be an indication of the form
which future means of transportation will
take, a tov monorail train 15 being offered
to the American public. By elevating the
single rail on which the streamlined cars
are suspended by means of two wheels,
the makers attempt to improve upon the
present elevated-railway systems. The toy

Anocther Station Is at Eipht:

monoriail reguires little space, which would
result in relieving traffic congestion of to-
day, if the gvatem were adopted as the
answer to metropolitan  transportation
problems. The rail 15 supported by stand=
ards, Made of cast aluminum, the toy cars
are slightly more than fifteen inches long.
The interior is illuminated and the motors
operate on six or twelve volts, alternating
or direct current. Toy stations are avail-
ahle for setting up beside the track.

HAMMER AND DRILL COMEBINED
IN COMPACT TOOL /)

Several tools in one compact ume =0
amall it can be carried in a pocket are con-
tained m an mstrument which at first
glance resembles nothing but a hammer
with a metal handle, By removing the
hammer head and inserting a drill, the
tool is quickly converted into a little drill
which iz turned by a handle on the side.
Several other tools are contained in the
hollow handle, including a screwdriver
and scraper, each fitting into the end of
the handle when the head is removed.

A simple magnetic instrument devel-
oped by the General Electric company
measures lightning currents, )
f- ; L" l.U ."ll - I:
]
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Hammer with Metal Handle Which Contains a Drill
and a Number of Other Hapdy Tools

L LL,LLH

a]
el

M

=

‘L{ L"'L'a.



i

Lefe, Flve-Liens Camera: Right.
Finished Photo:  Bataen, Sdngle
Eaposure of Area In Which More

Than [0.000,.00 FPecple Live
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 Army Alr Daepa

By JULIAN LEGGETT

HOOTING 10,000,000 people at one
time is impossible for the most deadly
engine of war but comparatively easy for
a five-lens camera, actually five cameras
i one, so constructed that highly accu-
rate photographs can be made from an
airplane flving thousands of feet high.
One example of its efficiency is a pho-
tograph of New York city and vicinity, in
which some 10000000 people live. This
spapehot was made from a United States
army plane cruising 26,300 feet above the

: o v -

-E_;ﬂj
.

city in a temperature of Oity-one degrees
below zero.

Military experts point out that such a
camera is of great importance because
only one photograph may be sufficient to
accomplish the same end that meant hours
of dangerous flying and scores of snap-
shots in the day of the single-lens camera.
Aerial photography, from the commercial
angle, actually has been revolutionized by
this new camera. For the Arst time in his-
tory, it is possible to photograph an entire

o I
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MASSACHUSETTS =— FIRST

STATE COMPLETELY

COVERED BY AERIAL
PHOTOGRAPHY
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Left, Drawing aof Photogeaphie Plane (o Actiom: Right, How
Photegrapher Operates the Camera: Oxygen Masks Freguently
Are Ueed en Account of High Altitudes

etate m only a few howrs, In the Aving time ol
r1.1.-rr~.|_l-1'-|u;|- hvonurz anid f|11'|_1' minures, the stopie
of Massachusetts was completely covered Dy
cameramen of the Institute of Geographical Ex-
ploration, Harvard University, in planes at 15,060
feet alutude, nearly three miles ap. Eight hon-
dred composite photographs were taken, repre-
senting an area -of 8.039 square miles, the largest
ever photographed. This material i5 heing wszed
in the preparation of the most eomplete, accurate
amd up-to-date map of the earth’d surface that
has ever becn drawn,

Twenty students of the institute accampanied
Weld Arnold and Licut, James F, Phillips on the
mapping flight# in groups of four on each fight,
Licutenant Phillips acted as pilot, laving s
course yan -:|'.'||i'.'|i|,r:-.' cofimercial map on which
he had charted morth and south fight lines
twelve miles apart. Starting the first day {irom
Boston, the plane procecded to the western edge
af the siate and flew fram norih to sowth, baclk
and forth alone the Aight lines, faking photo-

659
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Fop anid Tattam Phales, Cogriesy Tnaklieis af
Grugreplib=al Eaplemllan, Harvand Tnlvesily

Top, Phote of Boston and Cambridge; Note Harvard
Stodiuny (the Whire Owval); Right, End View of Cam-
era; Bowtomi. Phote Alang Atlsptic Coast

graphs at the rate of one cach minute. Ap-
proximately ffteen miles of the state was
recorded each time the camera snapped.
It was obvious to the men in charge of
thie work that there was need for an up-
to-date map of many sections as new
riads, town boundaries, reservoirs and
ponds did not appear on existing maps.
The photographs are suitable for forestry
work, engineering projects, construction
work of various sorts, city planning, as
well as for map-making., The scale is
about one to M0, which would present
Maszsachusetts as g photorraph  thirty-
three feet long by twentv-two feet wide,
However, the phatographs do not repre-
sent a continuous maosaie, due to the fact
that -at 13,000 fect the center lens of the
camera takes direct perpendicular pic-
tares of a sirip two amd one<halt males
wide, while the side lenses take a diagonal
strip about six miles wide on either side,
like the wings of a Maltese cross. In map
work, the direct photographs can be picced
together in strips two and one-hali miles
witle, separated by seven-mile strips, which
can be filled in from the wing photographs.
The five-lens eamera is the further de-

MECHANICS
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velopment of the tri-lens camera widely
known by military authorities as the Bag-
lev, invented by Maj. James W. Bagley
some sixtesn years ago, The latest cam-
erd is the result of fifteen vears of guarded
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Right, Stack of Photos Made ta
Add In Mapping Masanehisgiis )
Bulaw, Drawing to Illustrate How
Fhorographs Are Made as the
Camera lame Flies Up and
Drawn the State

research and experimen-

tal work by United States
army air corps at Wright
ficld, Ohio, in conjunc-
tion with the corps of en-
gincers, Experts say the
camera is the most accarate instrument
ever built and at the same fime, simple and

= practically fool-proof.

Nine months were required in con-
structing this camera, which iz a product
of the Fairchilds Aerial Camera corpora-
tion, The Work iz delicate, since the five
lenses must be as nearly identical as pos-  emploved in the work
sible. Dwing to the altitude at which pie-  recently carried out in
tures are made, oxvgen frequentlyis used  Massachuosetts, about
to miintain eficient performance of the seven times as long a
men in the plane. period would have

If a single-lens aerial camera, such as  been required to com=
was used during the World War, bad been  plete the joh,
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fﬁ '-"_'_'_-.‘_.’—h-_tr s : i Transvaal mow is the first
% {1 8 AAALEAAL 28| gold producer of the

world but that in five to
ten years her rate of pro-
duction will fall off. Sci-
entists are making rapid
propress in developing
more refined methods of
obtaining gold from
sources which are rela-
tively, but ho one can

predict the extent to D
which their efforts willf

connterbalanee the natu- «
ral, dwindling in yield-in

NEW BUILDINGS DRIED FASTER
BY GAS AND AIR BLOWER

Reduction of time between the comple=-
tion of a new building and its occupancy
is accomplished by means of an artificial
drying machine. Natural drying is slow,
resulting in the loss of many dave while
the moisture leaves the walls and the mor-
tar sets, 2o that the practice of leaving

42 . e 0 ||
new building unoccupied for that perioc

has been quite costly. The new process
uses dry air for driving out the moisture
and carbonic-acid gas for setting the mor=-
tar more rapidly. A single machine driel
out a building in abhout three to four days.
The heating station for the drying appa-
ratus 15 located outside the build-
ing. Hot air, containing carbonic
acid, 15 forced into the building
by means of ventilator pipes. Al
rooms are closed tightly, of

course, resulting in a rising pres-

53
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stire as the hot air enters. Heavy b

evaporation of water 1z effected -
by circulating the heated air. 'i'h% o £

process is said to kill off germs
which might cause dry rot. i

BEETTER GOLD REFINING
llnﬂ SOUGHT BY SCIENCE
al

L

Better methods of gold extrac-
tion from inferior deposits are be-
ing developed as scientists see
to offset reduced production 1:;
the precious metal. Dr. Frank D.

~ Adams, of Canada, points cvut ti:la

Thees Gas-Alr Blower Planis Showns In Use, Drying Out Interies of New
Building ; This Method Reduces Delay Before Structure Is Occupi

Power for Electric Drill Used in Rallroad Construction Is Supplied
by ‘This Motercycle Equipped to Operate an Track
L e ——en - 2P i E:.-E ‘
= il |

South Africa, In naturg,
o eold 15 found almost ms"--
eryvwhere, even in sea wa-

ter. The geologist looks for gold primarily

in igneons rocks. Gold generally oceurs i@
connection with igneous rocks, When lig-

uid rock material cools, gold comes up as %S
vapor and condenses in the igneous upper
lavers, according to Doctor Adams. . =

MOTORCYCLE ON RAILWAY JOB =
1% RUNS ELECTRIC DRILL -4

Lo
As an aid in constructing an extension:
of the Piccadilly tube in England, a mo-

storcycle drives the electric drill used ing\

ayving the rails. The eyvcle is equipped for
operation on the track, moving along as_
the rails are put down. Its motor pm-§
vides power for the drill. .\__5‘
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FLYERS CAN ‘BELINK" | F

OR 'STARE' WITH

98.00 .f'w_-jfuu.rhj
ol 5

LATEST LIGHTS

| &

Pilotis can now "'I}]“'J[:"'
or “stare” at the ground
by manipulating the lat-
est signal lights for air-
craft, The spotliphts are
of about 150,000 candle-
power and were devel-
oped by the Westing-
'|||||;--5_' fi]-:;l;ler" 5’4:145 -."Ll;-h-
ufgcturing company for
use particularly in sea-
planes, When they stare,
they are looking for ob-
jects along shore bt
when theyv blink they
want to talk with some-
one. The narrow-beam,

dual-purpose lights are
rated at twelve volts and
can be used for signaling
at distances up to five
miles and as a searchlight
at distances vp to 300
vards, The light can be
mounted on a base in
either side of the cockpt,
but is kept stored in a

{'.'I']I'I:'Irlﬁ.!l'l'l'l.ll:!'lt W h cnm not

H l = * Aute Teatler Which Expands bnte & Small Home Accommodati Four Per-
in use. The s lg“:ﬂ mng SONS; @ ]'[Ltl:hgl:l!tlt and Ice Box Are Built into the 'Ll“rgr.

shutter iz mounted di-

rectly on the front of the unit and is op-
crated by a hand trigper capable of blink-
ing the light at high speed for code work.

2\
" GOLD SOAKS UP WATER VAPOR
7 AND GIVES OFF HEAT ,
i

= When expozed to water, gold ,f:m{hml'l'-'
2 produoces heat. This fact has heen deter-
mined by Prof, Frederick Barry and El-
éllmt P. Barrett of Columbia University,
A picceof miassive gold exposed fo water

« vapor at room temperatures gradually
"'Hg'ni_ off heat for seven hours, The inves-
tigntors zaid heat would be generated in-
definitely by the gold but in graduoally de-
creasing amounts. By weighing they found

- that the gold absorbed water, but they do
not believe this fact alone env:pLuﬂu the
phcnnmcnnrz Using & mass of gald to

Jgenerate power would not be very prac-

tical, however, h
3 ud l'fl-

-
W
]
| '
- |

[ ) =

ONE-ROOM HOME FOR TOURISTS
IN AUTOMOBILE TRAILER

Accommodations for four persons are
contained in an anto trailer which actually
is a one-room home on wheels. It has an
all-steel body which can be unfolded in
the rain without getting anything wet and
the beds, which telescope each other when
the trailer is on the road, are each full
width for two people when the “home” is
expanded. In the folded position, there is
ample room for luggage underneath and
in lockers built over the wheels. A kitch-
enette and ice box are part of the equip-
ment and these are accessible from inside
or ontside,

f( The burean of printing and engraving
saves the tiny dots of paper resulting from
perforating postage stamps and sells them
to paper manufacturers.

I
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“Baby” Tenck Aids Army Scouts and Raiders

If.lr AVESL |.1I. E-LU1.1.1.[I'.I|':[, TLLU!'II]-.il":."‘-E.]'IEL W I.'.II.1-{
patrols and quick raids in open country,
on roads and often across the fields, It
also may be used for carrving radio or fGeld
telephone equipment and for stringing
wire, The cost per mile for fuel and tires
is said to be less than one-half cent.

Weighing only 1050
pounds, yet capable of
going forty miles on a
pallon of gasoline at a
fast pace, a midret truck
with a pick-up body is be-
ing tested for use of the
United States army. The

vehicle is built low
\%tn the ground, there-
3 fore is inconsapicu-
—_— ous, It can be taken
apart by its four-

man crew and lifted

around like portag-

ing a canoe, The

truck iz intended

Taop, i B T
i Midget Feuek:” Cen

ter, Light Gun hr Dtlﬂ:'r
.Fnrm_l-‘r uipment May
O acroas Counm-
try; Bottom, Crew
Shows Light Weight of
Truck by Liftsg It

AUTO WHEEL INDICATES DEFPTH
12 G | OF WATER OVER ROAD
- r b

Some roads in Texas which are likely
to be flooded by rising streams are now
equipped with auto-wheel water gauges,

!

I E:' DEPTH
ﬂ-'i'l-_l? ROAD

l]1. af

Auto-Wheal Water l.'.'-mu Whick Shows
9 Wnltrm'nr Hnnd H I: Fl.a
Y L }L.ﬁ A

nﬂu?t':xl"t ri-.-_h_.f_,l

Lfa.-ﬂ

The wheels are mounted beside the road
and indicate to the motorist the depth of
water to be forded. The markers are
mounted on iron pipes so placed that the
hottom of the tire comes on the level of
the lowest portion of the road across a
flat, thus indicating the submergence at

the lowest point ahead although the high- #
way adjacent to the marker may be still #*

albove walef.

TREE FOOD IN CARTRIDGE FORM

(250 INCREASES FRUIT CROP

Paper cartridges containing tree food =

L

ad

-

are now being used to keep ornamental 5
trees and plantz healthy and to aid fruit ™

trees when the crop is light. The car-
tridges, containing organic and imorganic

-

materials, are placed n a circle around the
base of the tree about three inches below :

the surface, A small amount of water.

poured over them immediately starts AC- =

tion. The cartridges hold intact all mate-.
rials un:il dissolved, then the liquid tree
fum ]J.jh:[:l_l to the r|u ts through the

LJ &



perforated side walls, a
small amount at a tune &0
there is no forced growth,
There is no root damage
bhecause the chemical ac-
tion which takes place in
fertilizers is gone through
within the cartridge. The
scaled containers also
prevent leaching away of
materials, which often
oceurs when loose ferti-
lizers are used,
—tf ]
ELECTRIC SET FOR
MANICURING
SPEEDS WORK

Speeding up the process
of cleaning, cutting, shap-
ing and polishing linger-
nails, an clectric revolv- .
ing tool with several — ' " I T Wy
attachments has been By Tuming Suich, Opifar Saiabishes Ratla Conmictions betwen G-
produced in Germany ag

an aid to the niBnicurist, Cleaning, bufing RADIO STATION COVERS WORLD

or polishing brushes may be inserted in AT TURN OF SWITCH
the device gquickly and operated by an ) . ]
electric motor, eliminating much labor, How the German wireless station at

Naven reaches it 1o the ends af the ecarth
was-demonstrated at the recent exhibition
at Berlin. At the turn of a switch, radio
connections were  established with the
world's leading cities, with steamships
amd with a Zeppelin, fyving miles away.
.- Y "-l; _|'_':-' 7

FIRST COAT OF PAINT ON WDI:ID!"

GIVES LITTLE PROTECTION

In protecting wood against weathering,
the first coat of paint i1s almost useless.
The general assumption that second ﬂl\%‘“
third coats of paint were for appearance
and durability only iz shown to be incor-_*
rect from tests conducted at the l'“ur{“-r.'“b
Products laboratory at “-hu]n:-m:_Wiﬁ_
From these exper iments it was Tound t ]11&‘{%
the major portion of protection offered
by paint comes from second and further
coats, There are two general types of
primers on the market, aluminum and
granular white-pigment paints. Asa prim-

i er alone, aluminum appeared to be less ef-
1'&-. | fective than white paints, but 1t seemed to
F M {u —_— | Basily wigh  SCTVE a5 @ bhetter base for further coats of
P ' - W 4
o meT_'f'.:i'fr'.c ot ABA AR paint to make a [rnﬁtci.tnt cov I.r-'.r
R |

; 3 7 . -
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N a large American mu-
seum is a display case
that never fails to arouse
interest, Crude stone in-
struments, stranpe metallic
tools, and marvelously
wrought Aztee images lie
gide by side. Here, appar-
cntly, is the cream of the T
entire collection. Yet the
saccompanving placard, in-
stead of piving the history of the exhibat,
cotitaing the single word “Fakes,” Not
one item in the case is Fennine,

Clever swindlers have been manufactir-
ing worthless forgeries of antigques ever
since they hrst learned that an object dat-
ing back to an early civilization may have
a market value of hundreds or thouzands
of dollars. Musewms are rarely fooled
these days, but untrained private collectors
pay a small fortune every vear for fraud-
ulent pieces. Everything that a collector

L

=

- Pnim:ing: Dut Genuvine Pieces of Obsidian Used in Take Aztec Mask;
Below, Positivn of Body and Oroaments Tell Archieclogists MMore Than
D the Bones Thisnelve

might buy, from the gold ornaments of
the Incas to the carved stone bowls oi
early Indian tribes, receives the attention
of the archzological fakers,

#

h'u-.'.f‘ _:'q' »y v“-—r-'h

Not long agpo Arthur Woadward, of the I

Loz Angeles museum, was offered an an-
cient clay bowl of unique design, inlaid
with a band of silver, Muscums all over
the world would have been eager to oh-
tain such a bowl, - if it were geauine. But
the first glance showed the expert that the
metal inlay, instead of being silver,-had

t':[\l"'l 54
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Taop, Artec Partery Classified
as Fakes; Below, the Makers
of These Froudulent Relics
Gave Themselves Away by
Usitig Too Much Imagination

heen eut irom a tin can. That branded the
whale piece as a fake. A rare Indian war
shield, cut open, proved to consizgt of com-
mercial beaver board covered with buffalo
hide from an old bed, Close examination
of an inscription cut on a grooved stone
used by an early tribe to straighten arrow
shafts showed that the inscription had
been scratched on recently,

Scores of frandulent Indian tomahawks
of inferior metal, cast from molds, are on
the market. Machine-made Navajo jews
clry of silver and turquoise is hard to tell
from the gennine hand-made article. Cheap
blue turquaise, botled in oil, takes on the
green color of stones that have been worn
for generations, Replicas of stone war
clubs made for Hollywood motion-picture
sets sometimes turn up in the hands of
western curio dealers as genuine picces of
ancient workmanship.

Top, Cannonball Believed to
< Be 300 Yeara Oll; Below,
Faur Stone Implements Which
Fuzzle Bcientists; Left, a
Fraudalent Stope Btatiae

Tourists and collectors should beware
of some of the “penuine” Indizn arrow-
heads that are for sale in Colorado and
other western states, for with a Little prac-
tice a man today can make flint and ob-
sidian arrowheads and knives as expertly
as could the Indians themselves, Many of
the colored arrowheads on the market
were chipped from awtomohile tail-light
glass and from tinted medicine bottles.
The microscope can usually separate the
false from the genuine.

“Deon't buy anvthing until you have
thoroughly studied wvour held,” is Mr.
Woodward's advice to collectors, “In cases
of doubt, consult an expert on your sub-
ject. A collector might welcome a chance
to buy an ancient Aztec statue, but he
would think twice after he learned that
such picces have been imitated almost
more than anything else. Counterfeiting

57
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these picces 18 such an old art that von

might say some of the forgperies are truly
atitigqintes themselves, '
"mome time ago a few priceless speci
tens of g crade |-|5:_|"]-1'.'.';|1'u |"'|-|-'\'-"-':'-'. 5L
posed to have been dug from prehistoric
graves in Colombia, were imported to the
United States. Then moare shipments were
made, until nearly every musenm and col-
lector in the country was well supplied.
Still the rare pottery arrived, finally being
placed on szale by department stores at
twenty-five cents an item. South Ameri-
can archeologists eventually found that
the blackware was being made by two
brothers in a little factory. Now that ar-
chazologists know their subject better they
are not apt to he fooled so easily.
“Uninformed eoin collectors are now
paying as much as a dollar a bead for
what 15 supposed to be true Indian wam-

MECHANICS

pum, If they knew the history of
wampum they would realize that
the chance to buy genuine beads
s rare, More than a dozen tyvpes of
shells and by ails y

difan tribes as money, gt the true

wiere used by In-

shell wampum was used only by
Imitating true
watpum in glass-and wood began
sovoearly that the Doteh eolonisis
passed a law prohibiting the coun-
terfeiting of wampum in 1630,

“If you own a Washington peacs

ciast-coast tribes,

Top, Isspectine O0d4
Indiam Skull: Below,
Lieft to Bight, Fake
Azrec Relic and Feaud-
ulent Tabler, and An-
thesnivde Iadian Status

and friendship medal issued in 178% it may
or may not be an original. Hundreds of
medals were frandulently struck off from
the original die after it had passed out of
the possession of the government. Ap-
proximately two million copies of the fa-
mous January 4, 1800, issue of the Ulster
County, N. Y., Gazette, are in the hands of
collectors, but not everyone is aware that
the only copy that is known to be of the
original issue is now in the Congressional
library. The others were reprinted on the
same press at subsegquent anniversaries."”
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More dangerousz than the fakes offered
divect to musewms are fravdulent antigues
“planted” in the ground. One fake relic,
buried, might lead archeologizts to wrong
conclusions if they failed to detect it.

Years aro the scientific world was tem-
porarily set on its ear by the discovery of
numerous inscribed baked-clay caskets m
Flichigan,” says M, IR, Hirrington of the
Louthwest museum in Los Angeles. The
inscriptions resembled ancient Assyrian
svitbols, Proof of a lingual conitection

Anclent Flutes Made from Bones,

and Fake Lava Figure; Right,

Laying Bare an Ancient Imdian
Grave

between the old world and the new would
have been tremendously important. Sl
archmxologists were unable to discover any
traces of the tribe that had left theze won-
derful casketz, Final proof that the whaole
thing was & hoax resulted when an assay
was made of some strange copper instria-
ments that were found with the caskets.
The metal was exactly the same grade and
purity as ordinarv commercial copper.”
To ruard againzt such hoaxes, archeaol-
ogists prefer to conduct their own exca-
vatiner instead of ;:urci:m.ci:n'hr tmplements
¥

L 4
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ane relics dug up by amateur
era” and others. Under the provizions of
a federal law no one except members oi
an accredited institution are now allowed
to carry on archmological exploration on

‘pot hunt-

public lands. Inexperienced diggers are
apt to destrov more than they save,

Even when scientists dig in  virgin
ground they muwst poard azainst the dif-
ferent “cultures” getting mixed up. In
digging through the successive lavers of
an ancient camp =ite, archeologists were
puzzled to find an engraved bone flute in a
laver of material that contained relics of a
people too primitive to have performed
such fine work. After a carcinl mvestiga-
tion it was found that the flute had been
dislodged irom its original position on the
wall of the shaft near the surface and had
fallen to the bottom of the hole,
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Top, Keoh on Gear=5hily Lewer May Be Turned to
Operate Direction Signal. at Bottom

AUTO-DIRECTION SIGNAL LIGHTS
FROM GEAR-SHIFT KNOE

Indicating the direction in which the
anto is to turn, a signal mounted at the
rear of the car is operated by a twist of
the thumb on the gear-shift knoh. An
electrical wire runs from the knob and
connects in the lighting circuit. The direc-
tion indicator is a double lamp with one
arrow poeinting to the left
and the other to the right.
A pilot light on the knob
shows the driver which
way the arrow i3 pointing.
The signal is visible in the
dav time as well as at
night, and can be clearly
seent for a distance of 100
yards to the rear,

f[Those wishing further
information on anything
deseribed in our editorial
pages can obtain it by ad-
dressing Burean of Infor-
mation; please inclose re-
turn postage.
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LIGHTNING HAZARD IS AFFECTED
12 B'f NATURE OF GROUND
L‘_ .

Not UTL'I'1. the height of a I:rml:hm: or of s
a tree, but also the nature of the ground
on which it rests, is of prime importaned )
o 1t determining whether it will be struclo )
wlw lightning, This i3 the contention of f,
Bgviet sgientistavho ]'ur:-lnr-:. out that l11
o resistance of the air s infAnenced hy I:]1 ;J;_
radioactivity of the rocks below i, mnfw :
radicactive materials give off r"{rllatlm'l;-:”- 2
which increases the ionization and con- ==l
i
:r
power line were damaged by lightning, the “‘ :
geophysicist was able to present a graphic -t
3 picture showing the parallelism between h;ﬁ

1 E

7

=

1#:

, ductivity of the air. From the fn:qurur:\r %
- with w hich the supports of an L"l.LL‘tl'I.qul.].
3
:*_ the number of iightni_ng flashes f::Tr_'L'I:i.np:_'Eg
" the pround, the electrical conduetivity of
the air, and the distribution of radicactive
rocks beneath the szurface. These rl}{'ks
"1. - P
lie sometimes at depths of 100 feet or mor

Jbut their radiation scems to be :fftttn&%x-_
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WHEEL CHANGE AT HIGH SPEED
STUNT OF MOTORCYCLISTS

Changing the wheel on the sidecar of
their matorceyele at high speed is the stunt
with which a German army exhibition
team thrills spectators, The motorcyele
rider tilts his machine until the sidecar is
lifted clear of the ground, keeping the ve-
hicle moving rapidly while the sidecar pas-
senger quickly changes the wheel, The
stunt was a feature of military mancuvers
of the Gorman army at Kasszel,

L]
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Chbrgy Whee! on Side
car a3 Motorcycle Mavwis
at High ﬁ]u.'l:l!
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Big Power Hammer Can IWrec‘ﬁxa Buﬁdmg

"'."I,-n,'is_:'lli'l:_' .q,'ll'il |ll-||||-:'|- 1'-,:‘:|| |.":'|'|'|.'-_|-||,' of
delivering twenty blows per mmute {rom
a heteht of five or ten a traveling
power hammer can now he wsed with a
convertible power shovel or éxcivator, 1t

i
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This 3,000-Pound Hammier Can Bo Attached
14 & Convertihle Power Shevel

can be used with almost as great freedom
a: a hand hammer and will even demaolish
a small building. It has also been applied
to breaking up reinforced conerete paving,
breaking ice or frozen earth erust, wreck-
ing fences, walls and parapets, breaking
castings in scrap vards and shale or sand-
stone which otherwise wounld have re-
quired blasting, The hammer can also be
emploved for tamping and driving short
piles or fence posts and for puzhing, pull-
ing or turning large rocks fo bring them
into position for hammering, The hammer
head has a removable face so that any de-
sired shape can be inserted for the partic-
ular work required. It is operated on an
excavater with a planetary clutch and the
striking force can be augmented by a pull
on the hauling line at the beginning of the
drop, giving the tool greater effectiveness
for 1ts size than a simple gravity imple-
ment like a pile driver. The hammer head
is rigidly attached to an eight-foot tubular
handle hinged to the boom end. The joint
is free and flexible so that blows may he
struck in rapid soecession without undue
strain on this member which iz caught he-
fore the hammer strikes the ground, with
the stick of bhandle in approximate aline-

L)
.r
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In thiz respect the

ment with the boom.
operation s similar to that employed by a

person wielding a hand hammer. It can

he attached to the same hoom accommo-
dating other implements so that no boom ‘
-;.hdl:lgh are required in attaching it.

A {1 ] iII-1" !
EUILDIHG LOT GROWS IN BIZE
AS RESULT OF QUAKE

Even an earthgquake does some good. A
man living in the area affected by the Cal-
ifornia earthguake of last spring measured
his building lot afterward and found to ™
hiz pleasant surprise that it was one and -~
one-hali feet longer than before it was }
shaken, One; prl:n-:m:l.'[ street in Los ﬁn-
peles had s width between curhs wid-
ened =% 19 eight inches, while eleven-inch ¥ ‘i -..,_h
cracks wyre opened in side streets. These
n" 1 L!un"u l]-CEu]’TL[l in a sandy

3 . &
t' D Water aVELem In some Croess affects, In Yy R
spite of the “:e.l:r::til:hiugr" little damage 2
ws done 1o houzes in this area, - 3 2
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MECHANICS

minutes, By adding the
respiration of oxygen, the
time might be extended
to ten or hiteen minutes.
This use of oxygen was
emploved by the Japanese
Ipring SWimmers in pre-
p;l.rinﬂ tar the last Olym-
pic Fames. According to

Doctor Irving, death
comes quickly to sub-
merged mammals because
they struggle,
2l
GUN ON TRUCK CAE
GUARDS FLEET

Old-time cavalry men
regard with amazement
the new “ilying squad-

ron” of th_':[:;’.'ﬂ*:‘_:,’l?_h-’ca"
aley of Th mited States
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: ol 1?7 Let l.t work for You wm =
4
Moving Electele & Enn.ul.tm of & Cabinet l::|:h:|'|.‘t:||.1'|.1|.'|gI a Light and Trans-
o parent Rib n "i'-"h.:l:l:l 53 Run on Spools by & Small Motor
i | : :
i CONTINUQUS MOVING SIGN EUN torized equipment,
_g: BY AN ELECTRIC MOTOR
Motion and illumination are combined
. in a small electric sizn suitable for window
P.-) or counter display, The message is printed
~—— on a satin ribbon, six feet long, which
™ winds about several spools inside the case.
o 2Ribhons can be changed quickly and offer
_r' space for twenty ordinary words., The
Sd ribbon is moved past the open window of

the sign by a small motor, and two clec-
tric lights inside the case illuminate the
front and also the ribbon and its message.
The entire unit 15 contamned in a bakelite
case and is inexpensive to operate.

QUARTER-HOUE UNDER WATER
[1“ iyF"E'I'SEIELE IF YOU PREFAERE

| If vou know how, it is possible to stay
under water for ten to Afteen minutes.
This assertion 15 made by Ps. Laurence
Irving, associate professor {:_f_p]w*-'.ml.ng].
-m The Univ ersity of Toronte—If respira-

—tion were tcmpm’qn[} arrested,

he period over which any one

muld hold hiz breath would be

Shtut forty-fve seconds, Tf forced

r-LrL

:‘._'. eep breathing were indulged in
', opefore the attempt, that period
hed
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army. Horses have heen
almost replaced by horse-
power in the latest mo-
Pack animals have
been supplemented by fast trucks, raiding
parties by armed scout cars and messen-
gers by short-wave radio onthts. Even a
seventv-five millimeter field piece haz heen
mounted on a truck. The twentv-onc
trucks in the squadron tow specially de-
signed trailers, each carrving eight horses,
with eight men, equipment and provisions
for eight days in each truck. One feature
15 a tnple machine gun mounted on the
cabs of certain trucks in the line to pro-

tect the conyvoy from aerial attack,
A .
L !
) Cativoy Truck Has Machire
L ey Gun ﬁﬂunud an Cab for

Protection against Arack
on Matar Flest
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Aviation has taken a lezzon from the
railroad industry, and now uses a turn-
table to rotate ships on the loading apron
at airports. One such table has heen in-
stalled at the Columbus, Ohio, airport. Tt

does not accommodate the entire plane,

pe Lk
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Plane Turntable Rotates

——_—

[reat u|||_'n£I one iierlEIIJ.’; wheel, the other

wheel moving about the table as an axis.
Instend of requiring 200 {eet or more for
turning, a ship can now he moved about
in a space limited to its own wingspread.
The turntable i3 a circular metal plate,
four feet in diameter, embedded on rollers

the concrete surface of the loading
apron. Hinged on the circular plate is a
rectangular slab, the stopping block, which
can be raised or lowered. A jackknife
strut fitting holes in the stopping block
amd the table base holds the block in an
upright position when the turntahle is in
use. A ship taxies up a guide line until
one wheel rests on the base and against
the Taiscd block. The jurn is I.h-:nfade by

j

Ao il :,- Py [_I:_ L’L L4
p on

Own Axis

"y
[==

Turntable for Airplanes Which Ro-
taten Ship on One Wheel; Diagram
Shows Space Saved by Its LUee

“running” the motor, the
driving impulze swinging
the table arcund, the wheel
resting on it turning also
while the other rolls around
on the stationary concrete,
Thus turns of any degree
are practicable, and when
the turn iz finished, a rope
attached to the jackknife
strut is jerked, causing the strut to
break in the center and pull loose from
its sockets. The stopping block falls of
it own weipht and the ship is then ready
to move off the ecircular base.
Cld/d
DEAD SEA YIELDING TREASURE
OF EROMINE AND POTASH

Immense quantities of potash and hro-
mine are to be recovered from the Dead
sea by a company fgrmed for that purpose
which Wégan operation: more than twao
vears ago, The waters of the Jordan river
deposit about 40,000 tons of potash there
each year, the source of both the potash
and bromime being the hot springs of
Cralilee, /It is estimated 30,000 vears were
required to prodoce the Dead sea salts in
their prezent state of concentration in the
brine. The consumption of bromine from
thrs area 15 mereasing and 15 heing nsed
not only in the preparation of chemical
‘ompounds and dves, but also in the man-
ufacture of antiknock moter fuel
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If your battery man
tells you the battery is
“shot™ or has a “dead
cell” and that you have
to buy a new battery—
buy a good one, 111adt‘"
and zold by a retailerd®
who is reliable. e ol

Every nmnufncturcr’
and sales organization of
the better grades of bat-*
teries publishes a n_r_-:"
ommendation chart”
show the correct type and -!‘
size of battery for your#
car. Ask to see this chirt==
before buying. Also bear ©
in mind that f a radio, *
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By JAY WILLEFF
ILLIONS of dollars are taken from

motorists * annuwally for batteries—
vet few know what they are buying. This
lack of knowledge may cost you vour life.

Suppose, for example, you were speed-
ing through the night, when suddenly
yvour lights flared up and went out—

Or driving over a dangerous railroad
erossing, when, with no warning, your en-
gine went dead—

In a hurry to go some place, but your
car wouldn't start.

*Your battery i3 dead and has to be
charged,” you may be told, - This is often
the case, but thousands of times it is only
dirty connections, which, if properly
674 T = T i
i N L R
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All Batteries uqr %hngtiwrﬁ hmﬁ:hm Pmnl'

extra tail-lamp, hot-water heater with c[er_-- 8
tric fan, or other accessories, which usze :_..
electrical power, have been added to your
car, that vou should, in fairness to your-

self, buy the largest battery that will fit,

There are many ways to “gyp” a bat- &
tery that are not noticed by the average™
purchaser. A battery with short plates g
may look like one with full-size plates on S‘
the outside, vet have a large space under .
the plates at the hottom. Some manufac- '
turers use cases with ribs on the inside so0
a leszer number or thinner plates hll the ?
cell. A few use both ribs and a large
space at the hm.t-n-m, with the result the L
h"l.l'tf:r:.rjm;{}' appear “full size” and yet has"~

"? 28 .'h-‘”" b B RG-S
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BATTERY —

How Caomiort, Joy and Ewen Life Iiself
May Depend on the Black Baitery HBox
umder Your Car

very little active material inside. Manw
cheap batteries have silica or fine white
samd mixed with the materizls in the
plates. Gvp manufacturers often cast the
connecting links so they are hollowed out
on the underside to save lead and =till look
full size,

Rebuilt batteries are one of the worst
detriments to the industey, and the better
houses destroy their “trade-ins” so they
cannot be rebuilt. The casze of a “rebuilt”
15 usually spraved with & rubberlike pamt
which makes it look like new. So serious
15 the “Kebuilt Battery Racket”™ that cer-
tain states have already made it unlawinl
to sell a rebuilt battery without labeling
it as such.

Cne practice of some gyp service sta-
tions is to put the battery on charge with
the connections reversed, The result 15 a
ruined batterv, When vou return, vou are
informed that the battery would not take
a full charge and is worn out. They will
put it on the testing machine and prove
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it to you. If thiz battery is opened you
will find the chocolate-brown positive
plates have taken on a lead-gray color, and
the gray negatives a brown color on the
outside, where they have changed duoe to
the reverse charging.

Many an automohile owner has bought
a new battery becaise he had confidence
in a service-station man who was clever
enough to be crooked without being
caught., An unscrupulous service man can
ruin your battery with yvou watching him
and not be caught! Enough “iron filings”
can be held under the fnger naill and
sprung into the cell, when removing the
vent caps, to shorten its life. White vine-
gar can be added instead of water and
vour battery will be dead in g fow days. A
hvdrometer with a hard-rubber tip can be
forced down so as to split the separators
when the battery is being tested or Glled.

Good distilled water costs money and is
quite an expenze item with a good service
station, Look around and see il there are

675
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any extra reserve pottles or empties to in-
dicate they are really using distilled water,
Be careful of the place with a faucet la-
beled “distilled water™ piped through a
partition, The water may come from a
tank filled directly from the city mains,
Water may be good drinking water but
poison to a battery because the minerals
are added each time the battery is filled
and accomulate until they are strong
enough to kill the battery. Dizgtilled water
has a flat taste.

When vou keep your car in a public ga-
rage, mark it in some wayv for identifica-
tion. Many an owner has bought a new
battery which was again sold to someone
clse. The new one is removed at night and
a used one that will last a while substi-
tuted. When it does fail, it is 50 dirty the
OWNEer never suspects it 1s not s battery
and, after a little sputtering, he will buy
4 TIEW O,

With millions of dollars being spent
each vear for batteries, it is no wonder
that there are gyp dealers a-plenty to take
money from the uninformed or careless
motorist. And by their treacherous deal-
ing they supply a product which is in
many cases a menace to life itself. But it
is fortunate that with a little care the hat-

POPULAR MECHANICS

Where Life Itzedf May Hinge on the Care and Atten-
tion Yoo Have Givesn Your Batresy

tery crook can be detected and the honest
battery supplier dealt with.

To protect vourself, some jdea of what
a battery is and why it is good or bad is
NEeCessary.,

No automobile storage battery stores
electricity. What it stores is chemical en-
ergy. So a battery merely undergoes a
chemical change whenever it is charged or
discharged. And the ability of any bat-
tery to render long and satisfactory serv-
ice is determined by the quantity and
purity of the aetive materials, the right
balance or proportion of one chemical to
anocther, and the care with which the bat-
tery is put together.,

Of the many parts that make up a hat-
tery, it is not possible to say that one is
more important than another. However,
the plates are generally thought of as be-
ing the most vital parts. These are closely
followed in importance by the separators
—thin sheets of wood or rubber which
keep the battery plates from touching.
The plates are lead, welded to connecting
straps to form what the trade calls “ele-
ments,” Then these negative and positive
clements are brought topether—separa-
tors keeping the plates from touching—
and this assembly forms the active work-
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ing part of a hattery cell. The whole group . ié r

is immersed in diluted sulphuric acid in a Y ':"‘ '

rubber jar. Three such grotips connected e
in zeries, make up the typical automobile '

storage battery. With these facts in mind, remember

When the gyp sets out to build a bat-  that a good battery built by a reputable
tery down to a price, he renerally cuts ymanufacturer will give dependable service
down on the amount of material that he pif it receives a little care. But all the care
puts into the plates, Instead of using pure ~din the world will never make a gyp bat-
lead and antimony in the grid, any Dlil'--.'.'_'J;er_-.- a dependable or economical source

ectap material will do, But in use a pe- 3 pf electricity,

culiar thing happens. Chemical reactions - /24 3

take place between the lead and antimony o AMﬁﬂﬁfﬁ GAS PREVENTS RUST
and the foreign matter that is present. In = WHEN BOILER IS IDLE

other words the battery wears itsclf outy_ .

internally. Gridz weaken and break down, - Rusting of steam boilers during a pe-
active material falls from the grids, and in  “riod of shutdown may he prevented by Tl‘lll:
shart order the battery is “shot.” Suse of ammonia gas. When the boiler is
Of course, the worse the battery thee>emptied of water, it is blown dry with air
wilder will be the elaims made for it. So  as completely as possible and then flled
when in the market for a battery it is well Jwith ammonia gas from a pressure con-
to keep in mind that “heavy duty” and Stainer. The ammonia reacts with the re-
cimilar terms mean little. In fact, even < maining water in the Doiler to form rust-
the number of plates mean little because Sproof surfaces. The mixture is easily re-
the plates can be made of any desired size—Jmaoved by flushing the boiler with water.

and filled with any kind of active material. “The process was discovered in Germany.
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and rear, To replace the cover in
the trunk, the sides are loosened,
the rope pulled to draw the sides
up on top, and the crank turned,
winding up the cover, Then the
metal frame is lowered into the
trunk at the rear of the car, Rais-
ing or lowering the cover may be
done in one minute by even a child,

HURRICANE WATCH SAVES
LIVES AND PROPERTY

. .
= Many lives have been saved by

the hurricane watch maintained
by the Pan American Airways in

.,:.||c arci ol the Caribbean sea dore

| =fng the past season. Combination

I'-\_-
1

mcteorologists and radio opera-
tors at isolated stations in the
West Indies, Central and South
America have passed along to the
L'nited States weather burean ad-
vance warnings of seven storms

!
/' Jof hurricane force, There are
“thirty-five of these stations on
- twenty=four-hour watch, in addi-

lion to the twenty to thirty air

liners which are equipped to re-
ceive and send the latest reports
by radio. Established primarily
a5 heacon stations and weather
gtiides, these stations that make
up the hurricane wateh have
taken on the added duty of pro-
tecting shipping and thousands of
homes. From June to October,
these stations file weather reports
to the central station at Miami or
to a plane every thirty minutes.

Three Yiews Showing How Cover fof Aotomobile Is Loosened,
Pulled 1o Resr and Packed inta & Small Trook

AUTO COVER FOLDS INTO TRUNK
AT REAR OF CAR o

L

Complete protection for the antomaobile
when a garage is not available is provided
by a cover that folds into a trunk whemr
not in use, The cover is mounted on a
roller operated by a hand crank. To cover
the car, a metal frame is raised and a roper
attached to the cover is pulled toward the
front of the auto, unwinding the covert
The zides of the cover then are pulled

At Miami, reports are ftted into
the weather map and the result is
turned over to the United States
weather bureau for re-transmission. Last
year, a hurricane was watched for several
days before it swung around to strike the
sothern coast of Cuba. 5o accurately
were its movements and velocity tabulated
that thirty-six hours before it struck, a
message was broadeast: “The storm is
going to hit Monday morning about ten
o'clock.” The inhabitants, warned, were
able to move hack to sheltered hills and
take their belongings with them. Many
livez and much property was saved as a

down and fastened at the bottom, front res{u{'t ufl/thc warning,
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Four<Whetled Steamn Roller with Vertical Bailer Desigoed for PFH!IHE D-:-'.l.-'.n 511.'-:-]1 Embankinerits:
Wheel Presses Diown Itz Bhare of Ground So

FOUR-WHEELED STEAM ROLLER
USED ON STEEP GRADES

Rolling the steep sides of a reservoir
oembankment in England prezented a prole-
lem to workmen because the usual multi-
tubular type of beiler could not be em-
ploved since the incline caused great fluc-

_ tnations in the water level in the boiler.
Finally a huge roller w:é._s designed with a
vertical boiler which supplied steam at a
warking pressure of 275 pounds per square
inch. The roller has four wide wheels,

, each of which presses down its share of
¥ proond surface, It has two speeds, two
and four milez per hour, either forward

0Or In reverse,
W,
Lr_ Il'l ._.’-{‘r'.__.l-".]

ATOMIC DIVINING ROD FINDS OIL
FAR BENEATH SURFACE

By measuring minute quantities of s
near the gurface, an atomic divining rod
indicates the presence of oil. Marsh gas,
or methane, as well as other hydrocarbon
gases, are always found wherever there 15
‘s wnil. Since these pases are light, they pen-
etrate through the rocks in very small
amounts and rise fairlvy cloze to the sur-
face, On applying the gas-detector to a
depth of about three feet, traces of the
pases are found, the inventors say, and
further digging reveals oil. The rod does
not make it possible to determine the
amount of oil but allows the determina-
tion of the extent of the ol area. The new
method represents a great economy over
the horing methaod, as even the most eff-
cient California companies average no
more than one oil pocket for every ten
hﬂrmgﬁ TEI-IE"_QJI divining rl::-d was pro-

: _ _J"'} '-'ta'l..'-"'ﬂ fﬂ" “f'j_:.
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duced by two Soviet scientists, who sought
to measure exceedingly snmli qm:nn”t"ﬁ-
of gas which, they believed, should escape
when the nucleus of an atom was disin-

.A‘i

L5

ﬂ
- - L L J
tegrated. First tried in the regions of x
Crozny and Baku, the rod worked so sat- "-3_ X
isfactorily that further researches were oo, =
carried on to develop the mstrument. Pk
G

INDOOR BASEBALL GAME USES
FULL-SIZE BALL AND BAT

Indoor baseball can now be played safe-
Iv in the living room, using a rubber ball
of regulation size and a standard bat. The
hall is fastened to a metal rod which is at-
tached through a spring to a baseboart
containing the diamond. When the ball

. —. is struck, it bends

Hien P .
a”' ¥ "?jbﬂ over into the dia-
Ty ’ |

-~

-

o,

NS

mond to make
home run, foul or
aother play,accord-
ing to the skill of
the hatter. Fol-
lowing each pla
miniature wooden
men are placed T
their respectiv
pozitions. Fro
two to eighte
plavers can partig-
ipate in the game,
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Racmg Boats Are Streamlin lee Airplane

by

Italy is rapidly acquiring world
speed records, both on the water
and in the air. An Italian sea-
plane holds the air record for
speed and an Italian liner, the
“"Rex," recently smashed the rec-
ord for an Atlantic crossing. Now
the country is turning its atten-
tion to the designing of faster
speadboats, apparently with the
intention of trying for more hon-
org, The accompanying picture
shows a race between two stream-
lined creations of Ttalian design,
each modeled somewhat after a
seaplane. An airplane maotor
drives an air propeller in ecach in-
stance and the sleek bodies are
supported on pontoons similar to
those used on seaplanes, thus de-
creasing both wind and water re-
sistance rﬂ}.t full speed.

C f D0

RIVER SENDS A WARNING 3
IS

OF FLOOD BEY RADIO

Any sudden change in the leve
of the Pitt river is forecast for th
residents of Bieber, Calif, tw
days befare it oecurs, Thrstream.
broadcasting its own level auto
matically by radio. The radio sys-
tem of obtaining water-level re
ports was developed and installed .
by a California state engineer and =

come when distant residents of a~
river valley can be warned of im-
pending floods in plenty of time to
save life and property. One of

the radio level recorders has been
installed on the Pitt river, two
days’ flow from where the auto-
matic transmitter is located, Th ‘s
transmitter consists of a hﬂttﬁr_‘.’%
operated set of less than one-watt
power, broadcasting on a fre® )
quency of 2464 kilocyeles. The
transmitter is clock-controlled
and, since the clock mechanism is
run by weights, it will operate for
weeks at a time without attention.
A gauge float broadeasts the ex-

- through its use the time maf:%

;' Streamlined Raclng Boats of Ttallan Design Powered with Adr-
=1 plame Motors Which Drive Air Propellers tt,:nl:u[ its :hang{: in pusntmn Thus
b | _
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a listener™ nileg a ity ~4r
known mmtervals hears a
radio reading of the river
level in units, tenths and
hundredths of feet. 11 the
level were 8351 feet, for
instance, the signal would
be transmitted by eight
buzzes, pause, five huzzes,
pause, and one buzz. The
apparatus has already
proved its worth by tell-
ing farmers of sudden
drops in the river level,
enabling them to irmgate
thousands of acres he-
fore the drop has time to
reach them.

GAS PUMP RINGS
UP SALE WHILE
FUEL FLOWS .

Shiing Has Now

Az it delivers fuel into
thi I

the customer’s automao-

bile tank, a new gasoline pump registers
the amount of the purchaze. The price
per gallon 18 shown on a card at the top
of the pump, while two slots below show
the amount of gasoline delivered and the
amount due. Each customer may see at a
glance how much he owes, the price of
each gallon being added to the pump’s
register as the gasoline flows,

:

Become a Summer Sport in Michigan, with Straw Taking
lace of Snow on the Slide and Landing Place

STRAW TAEKES PLACE OF SNOW
FOR SKI JUMPERS

Michigan ski jumpers conceived the
idea of holding a summer ski meet and
then happened to think that the snow for
the slide was lacking. That did not stop
them, however, for they found that straw
could be used as a substitute and covered
the slide and landing place with it. Those
. who have tried the straw slide report that
excellent results are possible.

N
FARMDRED CAR HAS GUN TURRET

mobile mowhts a one-pound, rapid-fire gun
on a turret] It has a machine-gun battery
on each side and is equipped with bullet-
=pigof tires] From a military standpoint,
e feature\of the car iz double steering,
the conventional contral at the front and

car can be |driven backward in reverse

Motortst Waitches 'While Ga.l Pump ERecords  Sale
Five Gallons of Fuel and the F'r".'r q

JJ«J. Lt A }L{_, Lo
r‘l"'“

® ,rear at moreithan forty miles per hour or
“i:rnr ward at nip:rre than seventy-five miles

o osecond moonted in the rear. Thos, the -

e AND BULLET-PROOF TIRES;. (205

?ﬁ-rn_f.ted secretly for use by the Pu_mml__l’L
"i" ¥y l'_rl'.lm'I:l'l.t AT {"'lj::']'lt Lomn ﬂrmﬂr{"‘l‘l autao-
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per hour, T]1-:'n: are four forward speeds, ,"‘"'-"}
;Q\I Xperts say tHIt car Is suitable mot only -
lor wgr 'IJul: 3]51;! l.l.'r check insurrections,
l.-"{"' L"’ll.r"t-r'c- Eﬂ" J‘{_.—'-_
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But the intravenots injectiof]of two or
three milliliters of a two-per-cént solution
of the new antidote per kilogram of hody
weight is effective in caving rabbits having
received orally three times the lethal dose
of hydrocyanic acid. Rabhits gassed to a
point from which recovery was impossible
without treatment were revived by the so-
dium tetrathionate solution.

CiHas
TAKE-ABOUT ELECTRIC SANDER

I5 FAST AND EASY TO USE

Balanced to a point that assures easy
operation at minimum effort, a new porta-
ble sanding machine produces excellent
work, regardless of the operator's experi-
ence, The machine weighs only hOfteen
pounds, making it easy to carry about

from one job to another, It gives a emooth,

flat finish. A standard three by twentv-

four-inch belt, an mexpensive size, is used

by the sander.

Air passages around the

field and a

turbine-type fan keep the de-

vice cool under almost any condition. Belt
changes may be made quickly, The one-
half horsepower universal motor operates
from light sockets on direct or alternat-
g current. Use of the zander 15 not lim=
ited to wood, because the tool merely puts
the abrasive to work., By using the cor-
rect abrasive belt, almost any material can
e surfaced. Felt and canvas belts can be
supplicd for special work.

PP B %

Cozl Ts MWeow Being Delivered inm Paper Cartons 1o
Eliminate Dirt and Showeling in Handling

CUEBE COAL IN PAPER PACKAGES:‘-
ELIMINATES DIRT

Coal wrapped in paper packages of con-
venient size to toss into the furnace is
now bheing sold to climinate the dirt, dust
and shoveling in handling the fuel. This
coal is molded into cubes under pressure
and it is elaimed that in package form ™
the cubes do not fall apart like loose coal,
therchy rele asmg the heat and gases grad-"

cually and giving more usahle heat.

-
o

ANTIDOTE FOR DEADLY PDISDHS-S‘
|\ 3|| EFFECTIVE ON RABBITS ¥

Belicved to be more effective than anv
other means of counteracting the effcctay
of carbon monexide and cyanide poizon-
ing, a new antidote has been tested suc-
- cessfully on rabbits. It will be used in
further experiments to determine whether”
« ™ human beings respond in similar manner,

J:,,'_."* The antidote iz a solution of sodiam tetra—
thionate. A dose of three ta four mill-
erams of a hydrocyanic-acid solution pes
kilogram of body “ﬁlght 13 fatal tﬂ# rah_
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Banding Machine Shown In Use; It Is Easily Pactab
and Plugs into Wall Socket
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Mnderﬂ'ﬂutﬂ Rides in “Cradle” of Rubber

.. '_"
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ol
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-I'||I'1Jut ﬁ-hnm Héw the Adtdmabile Manufacturer Ts Pra
ing Shows Maat of the Spoea ar Wihich Rublber

Few drivers realize that the modern au-
tomobile is literally eradled in rubber, al-
though they may notice the absence of
engine vibration and road shocks and the
silent operation of the whole car. The
practice of mounting the engine on rub-
ber has been gaining ground steadily in
the automotive industry, so much so that
it is no longer new. From time to time,
manufacturers have found it possible to
substitute rubber for some wooden or
metal part, making the substitution so
quietly that the public probably never
knew it. In a recent checkop, the maker
of one of the light autos, the Plvimouth,
found that rubber is being vsed at more
than sixty spots in the latest models, ex-
clusive of tire and tube. And the end 1s
not vet in sight becanse the industry’s re-
search laboratories are always trying out
rubber at a new point m the antomaobile,
One unusual vse of rubber is in the front
axle-spring bumpers, replacing the metal
tvpe. Throughout the Plymouth, rubber
serves as a buffer, eliminating all metal-
to-metal contacts and redocing the num-
ber of “squeak” s=ources. When it was
decided to “float” the engine on rubhber,

duscing Quicter Cars with the Add of Rubber; Draw-

Is Used; Ewven Spring Shackles Are Rubber

engineers faced the problem of finding a
sibstitute for the metal fuel lines, which
would break under constant vibration.
There again, rubber was called into serv-
ice, a5 material for fexible lines. Some
automobiles contain more than forty
pounds of rubber, besides tires and tubes,

PAINT MIXER WITH HAND CRANK
REPLACES STICK IN PAIL ¢ /2 4 ¢

Replacing the inefficiency of the “stick-
in=a-pail” method, a paint mixer with a
hand crank can be attached quickly to
any three and one-half gallon or five-gal-
loi pail. One hand
holds the “grip-
handle” while the
other turns the
crank, causing the
paddle to revolve
as many as 100
times per minute
without losing the
technique of mix-
ingr with a stick, The device 1s said to pro-
duce a periect mix without the drudgery

of the F :n?:ud, i‘r-ﬁ‘ (E'
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Top to Bottom, Left, Theeo Stages in Artificial Respi-

ration as Applied by Ambulance Driver in Emergency

Case: This E.Ilgea.trhtnl. Is Intended to Foarce the Lungs

and Heart o Perform Normally; Tep. Elght, E'Lrti: of

© Drawings Ilustrates Revival of Patient Who Had

Swallowed a Large D-a:lz gl Poison; Quick Treatment
at the Hospital Saved Hiz Life
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death from one of the many common
causes of accident, you have zix chances
out of ten of being brought back to life?

Do vou know that heart failore need
not be fatal? That death from drowning
may not necessarily be irrevocable? That
electric shock may render vou only tem-
porarily lifeless, if proper restoratives are
applied without delay?

Almost uncanny are the means by which
emergency surgeons cheat death. A few
cubic centimeters of a mysterious blue
dye, injected into the veins, restores hife
to poisoned men. Minute electric currents
thrill through heart tissues to reawaken
vital processes. Tilting teeter-boards, run
by electric motors, force the stopped pulse
to resume its work., Mechanical lungs
breathe for the drowned. Skilliul mechan-
ical fingers fish deadly objects from the
lungs or stomach. The flickering Aame of
life is rekindled by quick injections of ad-
renalin, shot into the heart itseli.

A man lay dying from a chronic heart
disease, He asked his physician if only he
could keep him alive until his son had
time to reach him—he must tell him an
important secret,

With a long, slender gold needle, the




BLUE DYE IMJECTED
INTD

VEINS

Top. Rlght, Applyving Artificial Res Lru.hn:rl. and Dxyge
tim of Asphyxiation; Borwom, Giving Oxygen to i{al

doctor pierced the right auricle of the
dying man's heart, Through this needle
flowed almost imperceptible impulses from
an electrical generator, causing the mus-
cles to contract and set the heart beating
again about seventy times per minute,
Thus, the patient was kept alive until he
had talked to his son. This case was the
maore remarkable beécavse the heart was

n to Yic-
Wictam

wasted from disease. When the
heart 15 sound, this electric “pace-
maker” permanently restores the
dead to life,

More than a hundred men to-
day are living testimonizls to the
power of this ingtriament. [
Albert 5. Hyman determined to
make an apparatus that would
supply regular impulses to the
heart when 8 had stopped beat-
ing, Engineers built a amall gen-
crator producing forty to 120 clec-
trical mmpulzes per monute. The
current 15 led down through the
meedle, which is forced Dbetween
the patient’s ribs, into the stopped
heart. Current passing from the
needle's tip, through the heart and
back through a metallic sheath,
gives the twinge that starts heart
muscles working again, Six ouwt
of ten people dead from heart failure, re-
vive, provided they are treated within a
period of ten minutes,

Whole batteries of microscopes are be-
ing turned on the mysteries of sudden
death, In test tube and retort are evolv-
ing new chemical compounds that have
miraculous powers over living organizms,
The work of emergency treatment is pro-

i
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gressing rapidly on many fronts, In a lab-
oratory at the University of California, Dr.
Matilda Brooks, research biologist, svs-
tematically poisoned rabhits and rats with
cvanide. Others she asphyxiated with car-
hon monoxide. Then she injected small
gquantities of methylene blue, a substance
long used as a commercial dyestuff, but
little known in medical science, Tmmedi-
ately the apparently lifeless creatures he-
came conscious and rapidly returned to
normal condition, The results of these ex-
periments led Doctor Brooks to recoms-
mend that the restorative be tried on hu-
man heings,

The opportunity came soon. Cuthbert
Reiveley, twenty-four-vear-old medical
student, drank Afteen grains of potassium
cyanide in half a glass of water. Just be-
fore he became unconscious, he told

IW]
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triends what he had done.
| They rushed him to the

emergency hospital,
where Dr. R, J. Millzner
prepared fifty cubic cen-
timeters of the blue dve
and injected it into the
young man’s veins, Mi-
raculously life began to

came back and ten minutes later the pa-
tient was able to sit up and tell friends of
hiz censations.

Daoctor Brooks explained that eyanide
and carbon monoxide poison the body
cells and prevent them from absorhing
life-giving oxygen from the blood. Car-
hon monoxide joins with the red corpus-
cles, forming a compound that renders the
blood cell inert. In some unknown man-
ner, methylene hlue drives out the poison
and restores the corpuscles to life again.

Sodium thiosulphate, a drug previously
used in treatment of ringworm and to re-
duce blood pressure, seems to have simi-
lar power. Last year, Dr. A. Buzzo, of
Buenos Aires, saved four people frem
death by the use of this drug,

Another device for reviving the dead is
a mechanical teeter-board to which the
patient is strapped and slowly teetered up
and down, heels over head, and back, re-
storing pulse action and forcing the lungs
to work bellows-fashion

Strangely enough, many of the emer-
gencies which endanger human life are
the result of swallowing some foreign
bodv. If the object punctures the delicate
walls of lungs or stomach, death 15 almost




POPULAR MECHANICS

sure to follow, Treatment of such cases
iz made possible by instruments which en-
ahle the surgeon to look directly into the
stomach or lungz, and manipulate tinv
steel fingers to prasp the foreipn hody.

A seventeen-yvear-old girl recently swal-

Left, Domanstrating
MNew Tourniquen for
Checlkdng Flow of Blood®
from Imjured Armi;-
Eight, Using ""Fireman's
Lift"™ ia Earr:.ri.n g
Drowned Ferson L

"

lowed a tin whistle, which lodged in the,
right bronchial tube, Every time she drew™
#a breath, the whisfle blew—loudly enoughe
to bé heard in the next room. Her parents;
hurried her to the receiving hospitals
where police surgeons placed sher hefore®s
an X-ray screen. On the F{Iuwiﬂg'grl:&n‘f
surface of a fluoroscope, they .saw the—
whistle in the bronchial. A doctor painted
her throat and vocal chords with a local
anmsthetic,. Then he took his lLroncho-
scope—a long, slender, nickeled tube, at
the top end of which tiny mirrors reflect-
ed an intensely powerful beam of light
down the middle. Peering down this tiny,
tube, he saw the whistle gleaming. Down
the tuhe went a wiry instrument, tipped
with zpring claws which opened up as the
doctor pressed a handle. Spreading tight--
Iy against the inside of the whistle, the_

%
i -
3

1_.
o

claws held it firmly while the doctor can-
tiously withdrew it, ever so gently, 50 as
not to injure delicate tizsues.

In another case, an eleven-yvear-old hoy
swallowed a brass tack almost an inch
long. X-rays showed it had reached the
lower lobe of the lungs—a critical posi-
tion, Again the bronchoscope crept down
the throat. Tiny claws seized the point of
the tack, turned it into the tube where it
could do no harm, and removed i, So fre-
quently are safety pins swallowed, that
there are special instruments made to
reasp an open pin, hook over its branches,
and force it to close, when a pistol-grip is °
squeezed by the surgeon.

The doctor who performs this type of
work at the Georgia Street Receiving Hos-
pital in Los Angeles has an extensive col-
lection of articles he has removed from the
stomach and lungs, They include bones,
false teeth, pins, necdles, tacks, nails, coins,
and even a knife two and one-hali inches
long, with opened blade. A five-year-old
child had swallowed it.

Futting into practice the latest life-sav-
(Continued to page 130A)

= é-. Y -r,h



GE3 POPULAR MECHANICS

of the dirigible base, the
Zeppelin company, with
which Dr. Hugo Eckener
15 affiliated, will place in
service two preatairships.
An eighty-hour schedule
between Friedrichshafen,
Germany, and Rio de
Janeiro will be used on
the westhound crossing,
with a ninetv-five-hour
schedule going east,

(;IILS}H-TU'EE LIGHTS
DIRECT TRAFFIC

Rediced operating
costs and increased visi-
bility are two advantages
claimed for a new neon
traffic-control light. The

) ':!E ek ™ . signal device has .fnur
_,_?&' & faces, one for each direc-

. flerme tion at the street inter-

| section, Electrie current
costs are said to he re-
W F LUFOCIC duced by more than sev-

H-:-d.-i:'-] of Village Church Helps to Demonstrate How Cenductors te Ground  ppty ner cent, while lam
Protect the Structure agafnst Artificial Bole of Lightning e - p
replacements are almost

PROTECTION FROM FIRE TAUGHT  climinated, the radiant-gas tubes doing

WITH MINIATURE VILLAGE g the work of nine or ten bulbs. Instead of
. the white light colored by interposing a

Hundreds of working models were uﬁmﬂq‘.‘._.;.lc.red lens in front of it, the new signal
m a Berlin, Germany,eshibitron to helpog has a set of originally colored neon tubes.
“teach five prevention to the public, A min-%= Copfusion is decreased in that the signal
iature village, struck by an artificial bolt™ chows only one color at a time, instead of
of lightning, illustrated the value of adessS, the ped- amber-green comhbination. The
I]ttah! protection from lightning. Ger- signal is said to be as effective in daylight
many’s huge fire losses each year were im= <3a¢ at night, o S JfﬂrTﬂu
pressed upon visitors by large charts. rgim ;'

TRANSOCEANIC ZEPPELIN BASE
el2 ¢(. TO BE BUILT IN BRAZIL

Construction of a base for year-round .
Leppelin service  between Europe and
South America has been authorized by the .~
Brazilian government. Close to 51,000,000
will be spent on hangars, gas tanks, a
lighting system and roads to the base. The
povernment also ig building a large cen-
tral airport for land and seaplanes in prep-
aration for the transocean air-mail servicés
of the German Lufthansa and the French

Aeropostale company, which probhably will Meori-Tuba TraMe Slgnal Has O nM Eum.-u'l St
be :mugur.:te-ﬂ in 1934, Upon completion / Each Direction, Reducing

J et Yook ?[r’ﬁf?;.:& E—"vtmﬁ”f ]HE{.HLJ cfm:

O - 4 .
i ﬂmf,f..r,&;{.r . [ a.
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“Elect;riﬁ Eye” Stops Elevator at Floor Levg:l

Photo-electric cells contraol
the fastest passenger elevators
in the world, those in the E.C AL
building of Rockefeller Center in
New York City. In testing the
cars, officials traveled at a rate
of 1400 feet per minute, gpomg
irom the first floor to the sixty-
fifth in thirty-seven and one-
tenth seconds. Yet, the elevator
stopped exactly level at any de-
sired floor, due to the ac-
tion of two little photo
cells, or “electric eves”
that ride each car up and
down the B30 feet of ele-
vator shaft. The applica-
tion of the apparatus, m- "~
stalled by the Westing-
house Electric and Man- == :
ufacIrmE T ompany, 15 b |
simple. A small automol L /¢
bile headlight bulb is
mounted on a controd 1
panel at the side of the 0
car. An “up” controlling

Drawings Show How
“Eleetric Eve”™ Stops,
levator BExacely at

Flogr Level.

WMAMES FASTEMED TO
ELEWATOR SHAFT

|
Sl
CAR AT FLOOR LEVEL ==
inches on the opposite side, the “down”
photo cell 15 mounted. When the light's
rays fall upon the up cell, the car moves
- * upward, when they illuminate the down
ELECTRIC EYES o :
AND LIGHT BULB cell, the ecar descends, Metal vanes fas-
MOUNTED OH CAR ROOF tened to the wall of the shaft control the
elevator in stopping by allowing, as the

_BOTH UP &ND_DOWN
ELECTRIC EYES DARK —
CAR REMAINS STATIOMARY

FLOOR LEVEL == m === - =

T car slows down, the light's rays to fall up-

CAR BELIW FLOOR LEVEL e B on only one of the photo tubes at a time
'un—:;mmmur:rﬁj ""?["‘?" and by intercepting the rays when the car
ELECTRIC EYE reaches the correct Aoor level, This con-

LIGHT RAYS FALL UPOM LE—CONTROLLING trol alzo serves the purpose of keeping the

“ELECTRIC EYE = CAR MOVES UPWARD elevator at floor level as the car is heing

DOWH — EDRTROLLING ]L'I'E.Iﬂt‘dl with passéngers. In tall buildings,

ELECTRIC £¥E 2 there is the p1'4_:|hlem of t:r?hh: stretch, the

CAR ABOVE FLOOR LT.\'ELG ; :': d r_'I::'l.'aIl:ur soNietimes t!rnppu?-; from one to
FLOOA LEVEL=me= = = = b | P S two inches under the weight of twelve

LIEMT RAAYS FALL UPQM persons. But the clectric eve solves this

DOWN—CONTROLLING ELECTRIC EYE

v i s CAT CTECpI -
e bty proem by Keeping the car creeping up

ward slightly as the passengers enter.
Then as the passengers leave, the control
cell 15 mounted three inches from, and on counteracts the tendency of the car to
a horizontal line with, the light bulb, Three rise as the elastic cable shortens,
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(}1."]' on the western plains one
= might a group of mounted men
cautiously rode up to a barbed-wire
fenee, After a whispered conversation
one of them snipped the strands, Half
an hour later a herd of cattle was be-
ing driven through the gap into the
open country.

The same night, & few hundred miles
away, three desperadoes pounced on

QRIGINAL ADPDITION Fikal
BRAND APPLARANL L
it
K
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THE “PIGPEN A BRAMND
BEUSTLLR: HAVEW'T BEEM
BBLE TO wWORK OVER

the buildingz of a mining company
and blew open a stronghox packed
with bullion. Shooting their way
through the crowd of aroused miners,
they fled into the hills. Instead of being
parts of a wild-west novel or a motion-pic-
ture thriller, these events are taken from
current police records. The fact is that
parte of the west are just as wild as they

A

Fheto Couriesy Awie Club of Bouthern Califormila

Above, Highway Policeman with Shotgun Attached 19

Motereyele; Below, How Rustlers Change Brands

were i1 the dayvs of the “Apache Kid"” and
Wild Bil" Hickok, Men still go armed
habitually. Cattle rustlers, “two-gun' men,
and outlaw bands are still active. Only a
few months ago peace officers caught a



COne Woman Mine Qwner Showing Exactly How She Pro-
tects Her Fropecty from Claim Jumpers

group of rustlers who had raided several
herds,

Rustlers look for cattle with a brand
easy to change. For instance, rustlers
moved into a territory where "0 bar K"
cattle ranged and regiztered "D eross K"
as their own brand. They stole “O bar K
cattle, straightened one side of the “0" to
make a “I" and ran a vertical line

through the bar, changing it to a
Fasnch pick
branding symbaols hard to work over.
[1n case of doubt an animal 5 slaugh-
||_'|'{'|E. ]II!.\_' ':‘_IiljI I:II';LIII'.I '.\--:III'|'.':- '||'|_| ]II;|E||
I¥ on the under side of the hide and
recent additiens to the marks are eas-
ily detected,

Deputies 11 the cattle country are
also coping with a new problem these
dave, ITnstead of working over brands,
rustlers load cattle into frucks, trans-
port them to a deserted area;, and
slaughter them for the ment, but off-
cers can usually track the rustlers
down., Range law requires that hides
of slanghtered cattle be spread on a
fence so that all comers may observe
the brand. Instead, rustlers bury the
hides, Deputies go straizht to a cattle
thieves' rendezvous by watching the buz-
zards and tracing truck-tire tracks.

Desert men keep track of their friends
and mark the coming and going of stran-
gers by watching trail signs. Little things
in the road are read Indian fashion, Every
one knows the different tire marks left by

LTSS, awners [ry o
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their neighbors’ cars. Deputies read foot-
prints and recognize the tracks of differ-
ent horses in the same way.

Justice in the desert often moves slower
than 1t does m the cities, Because the
country is sparsely settled, a murdered
man may lie unfound for days. Neighbors
may know little about him except his
name. If no clues are found the deputics
adopt a policy of watchful waiting, Months
may go by, But eventually a
letter may arrive for the man
at the local post office or a
stranger may inquire about
him. Any lead into hiz back
history is a starting point from
which the deputies work for-
ward until they reconstruct the
action of the crime.

Mining holdupe are not as
comman as in the past. Guards
protect the mines and ship-
ments. In the last century, in
one community where the bad
men almost outnumbered the
good ones, the owners of a sil-
ver mine were robbed repeatedly. Finally
the highwaymen were outwitted. Every
night the output of the mill was melted
and added to a ball of silver. From a few
pounds it grew to weigh nearly half a ton.
Eventually it was shipped in a heavy
freighting wagon., The highwaymen, un-
able to carry the heavy ball up into the
hills, let the shipment through.

Thirst is a terrible, constant threat on
the desert, Newcomers hardly realize that
to go without water for a day often means
death. Because scores of people are lost
in the and regions every vear, life-saving

b
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Left, Officers on Patrel

Dty in Desert: Below,

Federal Officer an Bar-

der Watching for Smug-

ters, and & Liguor Stll

ound dm the Degcre
Hills

is part of every
desert deputy's
job. Tourists
misjudge dis-
& tances inclear air

and start off on

hikes from which
Auntomobile campers

cLUB OF SO.CAL

return.

they fail to
run out of gasoline or break down far

from water, Even seasoned prospectors,
trained in desert lore and accustomed to
the heat, sometimes go astray,

“The hot dry air evaporates the mois-
ture out of a person in a few hours,” ex-
plains an officer at an outpost near Death
Vallev in California, “but an overdose of
water in the desert is just as bad as none.
When a call comes in to the station that
a man is lost, I drive to the region where
he was last seen and find a high spot. Then
I carefully rake every acre in sight with
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bhinoculars, You ean cover
evervihing inside a five or
six-mile circle with plasses
in less than an howr, saving
as much as a day’s search.
[f yvou are looking for an
sutomohile VO AN SOme-
times see it ten miles away.”

lespdes an cmergency
canteen of water, most des-
ert mon carey 4 can of to-
matoes, One sip of tomato
juice seems to be as effecs
tive asa pint of water in
fighting off thirst. Prospec-

Abeve, Deputies 5till Use Horses to Pairal Hilly Couns
try; Below, Tear Gaa for Stopping Brawls

(- j J6& ,fj

tors drink the juice and empty the pulp
mtar a hat to fecd their barros, Lacking
such aids, desert-trained men roll 5 small
pebible around in their mouths to keep
their tonTuEes [Eoin :-1'-.':_'{|||1;[_

Stvles in firearms change slowlv on the
desert. The single-action frontier-model
revolver that was first wsed in 1871 is still
popular todav, But the two-gun man of
fiction who blazes away with both hands
is rare, Nor do you oiten find killers who
keep score of their victories by cutting
notches on the butt of a “shoobme iron,”

In addition to two revelvers, deputies
are rarcly without a sawed-off shioteun or
a rifle, Not long aro an officer furnished
proof of the superiority of a rifle over 7

{Continued to page 12243
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Small enough to be stowed into a zip-
per bag no larger than a suitcase, inflatable
hoats are available to the sportsman. Only
a few seconds are required to unpack the
fabric boat and a minute or two to inflate
it with a hand pump, One, two, four or
seven persons may ride in the craft, which
comes in the four sizes, Each boat has
two compartments, each of which will sup-
port the maximum load if the other is
punctured, In addition to the oars, which

‘AR MECHANICS

] Top, Lefr, Collapsible
¥ Boat Packed into Zip-
E“- Eng 'lnp. Right,
aat in ::; Baottom,
Freparing to Inflate
the Fabrle Crale

are sectional, and the pump, a re-
pair kit i5 carried in a pocket in-
sile the boat and tears and punc-
tures may be repaired quickly, even while
the eraft is in the water, The boats are
shaped somewhat like conventional row-
boats, the prow shghtly raised to reduce
resistance to the water. Becawse of their
unusual width, it is difficult to capsize the
boats. Fabric seats extend across the hoat,
in position for easy rowing. Three-ply
walerproof fabric i3 used in constructing
the craft, the pieces being joined with ce-
]'l'll:‘ﬂt':“'l'.], 'wat::rprunf SO S,

ERAKES FOR HIGH-SPEED TRAIN

o\ L3 CHaLﬁNGE ;{J Em
One of the Ci which

builders of the Union Pacific system’s 110-

pense and incurring costly delavs., But if

the rate of retardation is not modified to

compensate for the increased speed, espe-
cially where slow and fast trains run on
the same track, there is more danger of

mile-an-hour train had to solve was that
of brakes. Without brakes to stop 1t rap-
idly apd safely, there could be no train.
The distance in which the engincer must
511::{' cannot be changed without changing

a,uu

‘rgh-..__lh spacing of
ga o
¥ L6

:gnﬂs al. pr::nhtl:ttwe ET

collisions at high speed. To maintain the
old stopping distance made necessary the
invention of a brake of extraordinary flex-
ihility and responsiveness, The New Yaork
Air Brake company zolved the problem,

oducing brakes weighing only one-third
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as much as those now required on
the standard railroad sleeping car.
Stopping the speeding train with-
out jarring the passcngers is ac-
complished by auntomatic devices
that apply gradual and successive
air pressure. The engineer merely
turns on the air, A “decelerome-
ter” does this job efficiently, ap-
plying the heaviest pressure at
high speed and then relieving it
as the train slows down,, r ,_1~
TIRE ON WHEEL REPAIRED
WITHOUT DEFLATING

Cuts, blisters and sand pockets
can be repaired in a tive without
removing it from the wheel and
without deflating. A new vulean-
izer does the job, The heater plate contain-
ing an electric element is placed over the
cut and held there by a strap. Pressure is
applied with a large C-clamp. After the
clamp has been tightened, a cord from the
plate i3 plugeed into the nearest electric
socket and the current turned on, De-
pemding upon the thickness of the tire, the
current 15 leit on ag perhaps thirty min-
utes. Cooling requires ten minutes and
then the vuleanizer is removed, An auto-
matic thermostat in the heater keeps the
temperatire from rising above 2065 de-
grees, leaving the repair man free to do
other work., Raw gum rubber is used to
fill the cut betore the vuleanizer is applied,

ol
[

T

Vulcanizer Zhown Applied to Tire on Wheel; N
f t Tire Has Not Been Defiated |
I
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Growing Flower Bulbs in Paper Cartons for Shipping smd Selling;

Mate Prawgstive Collar around Center One

CARTONS FOR GROWING BULBS
MAKE HANDLING EASY

Lilics of the wvalley and other similar -~
bulh flowerz are now Dbeing shipped and
sald in round paper cartons which protect
the growing flowers in transit. The waxed
containers are large enough for the ex-
tensive root system and the cover has
three holes throogh which the bulbs pro-
trude and six smaller ones for watering
and aeration, The roots rest in moss in-
atead of earth and there iz a collar fitting
ahout the top of cach round carton to pro-
tect the plant in shipment. By shipping in

this manncr it 15 possible for the Aower o3

lover to obtain such blooms for the mid-
winter months since they are grown like
any other house plant.

FROGS GROWN IN DYE SOLUTION

(2. 7L BECOME ALEINOS

Frogs grown in permanent dve baths
do not become colored. Tnstead they turn
out to be albinos, lacking color even in
their eves, This paradoxical result wias ohw
tained in a long series of experiments by
an investigator for the Carnegie Institu-
tion who used very dilate solutions of
certain dyves, placing frog eges and tad-
The irogs
hatching from eggs were normally pig-
mented when they hatched, but soon lost
all color. The tadpoles similarly lost color
but, did retain their eve pigme
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1’5& ‘;mHsleurwed ylg'lectnc—

ity, a deep, :hr:r:r.lf/r:nlhr had
fc-rmed bt in the steam-pastenr-
ized bc-tlln, the collar was black
and giving off the odor of putre-
faction. Electrically pasteurized
milk is said to retain so fullv the
flavor of raw milk that experts
cannot distinguish between the
two., The process is entirely anto-
miatic, from the push of a button
to the moment when the purified
milk pours into bottles. A ther-
mally actuated electric coil anto-
matically changes the resistance
in the field of the milk-pump's mo-
tor, while the heat of the milk in
the pasteurizer rdns this clectric
coil. If the milk in the machine
gets too hot, the coil lessens re-
sistance, speeds the motor and the
pump, passing the fluid through

*Ebectric Chait™ for Pasteurizing Milk Is Shown .ﬁ.hm;:;
Right, Comparing Sleiy-Day-01d Milk

MILK PURIFIED BEY ELECTRICITY
IN LATEST FASTEURIZER

Speeding up and improving pasteuriza-
tion methods, an eleciric machine desirovs
bacteria in milk in nincteen seconds, com-
pared to the thirtv-minute steam process.
Only the milk's natural lactic-acid bacteria
are spared, since they thrive on heat, re-
sulting in the fluid keeping sweet for phe-
nomenal periods. Also, when the milk
sours, it sours naturally, forming a fine,
rich, creamy curd. Two bottles o
each two months' ald, were compared. In

milk,

ir

the pasteurizer at a faster rate. In the
nineteen seconds that it takes the milk to
elimb up a column to the small “death
chamber” where electricity is shot through
-i_t, the fluid is purifed.

‘ﬂDI‘U’ERE HUNT LOST JEWELRY
AND PURSES AS SIDE LINE

Az a change from raising wrecked ships
from the bottom of the ocean, divers fre-
quently are called upon to hunt jewelry
and purses dropped into the sea by, vis-
itors at beach resorts, On onc occasion, a
diamond-mounted wrist watch was found
by a diver three days after it had been

| Lkwwj (M

-

dropped from the end of a pier. In this

-caze, the search was confined to a small
"arca, Itis when the diver has to hunt for

a lost article over a comparatively wide
area that the art of knowing how comes
in, For instance, when articles are lost
from a vacht, the swinging of the veszszel
at anchor probably will entail a search
over an area of many square vards, Such
a search 1s carried oot iIn a2 methodical

-

¥ B e ot
= -



. 'LE} s "_ % r
. POPULAR MECHANICS 69

way, First. a weighted rope is
lowered at the spot where the ar-
ticle is belicved to have bheen
dropped. The diver goes down
heside this rope. At the hottom
of the rope, he attaches another
rope which he holds in his hand,
Then the diver hunts i a cirele
around the weighted rope, gradu-
ally paying out the “distancc”
rope until he has covered a wide
area. If the article is not found,
the weighted rope is moved and
the search continued. In looking
for large ohjects, the diver goes
down on o weighted prating, a
sort of cradle on which he lies
face down. The grating s then
towed slowly by the hoat contain-
ing the diver’s air pump. Qiten,
artificial light is used.

PENDULUM LEVEL GIVES
QUICK READING

(29 o

Considerable timé in taking
readings on slope or grades may
be saved by the vse of a pendu-
lum level. The insirument, which
will do all that any carpenter’s
level will do, gives perpendicolar
and horizontal readings, On one
side of the face, the graduations
are in degrees of the circle. On the re-
verse side, the reading mayv be taken in
slope or inches to the foot. The numerals
are inches in slope to a given foot and any
desired slope from onc-fourth inch to the
foot to twelve inches to the foot or forty-
five-degree slope mav be determined eas-
ilv. It mav be used with a tripod and
cross  head “as a builder’s level, piving
either slope or grade instantly and aceu-
rately. In a machine shop, the instrument
will provide an accurate cross head for a
lathe, saving time of skilled workers, Con-

.

)

Simple Pendulum Level Ernables Contractors and Weorks
men to Make Quick, Accurate Feadings

tractors, airplane bmilders and pipe-line
weelilors are others for whom the level higs

T o
Weterafi T Hi '!:Irﬁlnn E-"I';n::." Is 3hown Preparing “Voice™ [or
Instrument; He Has Been on the Job Bixty-Three Years

e?
£
.’

BUILDER OF PIPE-ORGAN “VOICE" ™ |~

HAS EXACTING TASK ¢

In the intricate construction of a great
pipe organ, the “voice” builder has one of
the most exacting tasks in the industrw:
tuning the pipes by groups and thin as a
whole. One of Londor's vaoice builders,
John Randlee-tae worked at the same
hench for sixtv-three vears, during which
time he has helped 1o produce some of the
mighticst pipe organs in the world, Few
people realize the enormous work entailesd
in the making of a pipe organ. These in-
stroments vary in size, a large modern or-
wan having from A0 to 6000 pipes, more
than 100 miles of eable and wire and cost-
il"lH from S30.008 to 300000, Besiudes its
hundreds of pipes, the modern theater or-
gan has devices for reproducing every
known effect, including thunder, fire hells,
breaking glasgs, the ripple of suri, the whir

been designed, } 5 / of airplane motors and scores of others,
% e | - - ff
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TRIDIROXN battles on the Pa-
cific coast are now supple-
mented by the mass teamwork of
the thotzands i the cheering sec-
tions to form hugre living pictures
moving in rhythm to inspiring
I0NnEs, Here's a '::|'|:-'i|.'.'|]
afternoon of between=the-halves
entertainment at the Loz Angeles
CHympic stadium,

University of Southern Cali-
fornia is playing, lct ws say, St
Mary's. The gladiators have re
tired to quarters for arnicg, aspi-
rin, and the solemn admonitions
of Head Man Jones and wily Slip
As one man, the vast
audience rizes to stretch, to burst
into relieved chatter, to condemn or praise
respective champions., That's the cue for
the entre-act curtain,

Down from the stand pouwrs the Trojan
hand. Resplendent wunder the zun, it
marches on the feld with stirring rhythms,
then circles, wheels, forms, re-forms, Then
through the tunnel in which the athletes
vanished but a moment before, a strange
procession wends, At its head the wooden
horse of Trov, invariable signal for a loyval
outburst, Next a Roman chariot, mule-
drawn, lashed by a clownish Ben Hur,
MNow, perhaps, a squad of militia, drag-

g % o
LII.II\.hI.

Madigan,

698

Lglt, the Sguthern Calli-
fornia Chariot: Below,
Stanford Indian Shak-
ing Hands with Tropan
Warrier

ging a grotesque feld artillery piece that,
wheeled into position, fires colored bal-
loons at goal posta which amazingly col-

lapse, The crowd 15 all attention now,
waiting for the headline act. All eyves
swing fo the Trojan rooting section where,
tier on tier, 3it 2,400 youthful actors,
white-shirted, hatless, Suddenly the band
stills, the tumult dies away.

Down in one corner of the great white
rectangle a tiny stab of Aaming color ap-
pears, develops into a polden streak,
climbing, twisting. An invizible artist. of
Garp;:mtlfm proportions, 15 drawing a pic-




SHOW.

Top, Students with Thelr Colored Cards Ready to Paint a Human Picture;
Below, a Seodent Tribate to the Late Knute Fockne

ture on that human canvas. Solids appear
as the moving finger writes and the giant
cravon descends to a ripple of applause,
then the murmuor rises to rapid crescendo
and sustained approval and dies away.
But wait!

The band blares forth “The Bells of St
Mary's." Instantly, magically, the great

hronze bell forms in the
rooting section and be-
g£ins to sway a measured
arc, To every four heats
of the masic the swinge 18
complete, Ding-dong,
l'|"||:.:-|f_|'-1|5.;!
surprised, delighted by
the novelty, the great
crowid responds in a mag-
nificent burst of leather-lunged pandemo-
nium, Timing this applause to an artistic
nicety, the tolling bell halts, then vanizhes
like your shadow when the sun goes un-
der a cloud. Presto change! The slate is
wiped clean!
“How do they do it#" puzzle amazed
vigitors., Tell them the entire stunt was

L
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Above, a Cleas-Up of th
Cards Heady 1o Pr

ents with Their Colored
t Diesagn at Right

arranged without a le rehearsal and
voil invoke more tha olite incredulity.
But it i3 a fact and here’s the behind-the-
stage arrangement,

Three days before the game, the “Yell
King,” his gag-men, artist staff and tech-
nical advisers hold gonference. They de-
cidde what stunts to stage, the designs
and color details. On
Thursday they meet again,
Before them this time is a
large rectangular board. Tt
iz forty inches one warv,
sixty inches the other, line-
ctossed and eriss-crossed
to mark 2,400 identical
squares cach numbered,
from one to 2,400. It stands
apainst the wall like a mo-
tion-picture screen. The artists submit
their sketches on magic-lantern slides.
Theze are projected and traced on the big
hoard. Technicians carefully record the
number of every square along which the
outlines and solids fall. Friday these num-
bers emerge from the printers as “Instruc-
tion Cards.” Saturday afternoon the root-
ing section files into its seats with the
general crowd, There i3 no pre-arrange-
ment. On the inside back of each seat is
a little pocket containing a number of
vati-colored cardboards, approximately
one foot square. With them is the printer’s
instruction sheet, In a blank space there-
on, the student carefully writes the num-
ber of the seat he occupies, then rapidly

MECHANICS

scans “Stunt No. 17 to
see if that numeral ap-
pears. If it does not, he
has nothing to worry
about for the first act,
Supposze, however, that
Seat 727 is called for in
the first stunt. The occu-
pant then reads the de-
tailed instructions, A red
card is wanted initially,
he notes; then a vellow,
next a hlue or gold, as

the case may be. The cards are arranged
on the lap in order. As the cue for Stunt
One is given, Seat No, 727 pavs close at-
tention to the “Yell King,” who, over a
loud-speaker microphone, audible only to
members of the section, is giving the ac-
tors their first dea of the picture about
o be presented.

“At the command,” says the leader, “all
up. And make it snappy! Be sure and
wait for the *down’ zignal. On second up
the colors change, first blue, then the gold.
All ready ? Here we ol Action!™

In the animated drawings, heavy re-
sponsibility falls on the starting number
designated. The man holding the second
number is usually in the next row above,
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perhaps one man to the
left or ripght.. Listening
for the microphone cue,
hiz eves are glued on the
man just abead, When
this chap raizes his card
square from lap to chest,
the second student must
follow suit only a split
second later. Thus a rip-
ple of movement runs
rhvthmically up and
down, across and around
the huge board,

More and more, the

trend s to animated cartoons
The Trojan 1% shown scalping the
Stanford Indian. The wonden
horse with strangely Aving hecls
15 4 favorite, Ratlroad trainms bave
beerim ]"lr-:jc‘lur'ﬂ!, with spinning
wheels and celanging bell. and zo
has an ocean liner plowing
through the waves,

The latest advances have heen
made throdgh the synchronizing
. of musgic, All movement is con-
trolled by the beat or periodical accentu-
ations. Thus slow music is best adapted
for the purpose. Because of mild climatic
conditions, these animated entertainments
have originated largely in Southern Cali-
formia where coats, nmhrellas and other
articles mayv be dispensed with. This form
of hetween-halves entertainment, how-
ever, i1 practiced generally at all Pacific

a3 A P 1
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Alove, Etadent Rooters Encooraging the Tro-
jan Warrtors; Leeft, University of California
Btudents Fay Tribute fto Coach Jones: Below,
the Stanford Indian Formed hE One of the Sta-
dent Keoting Sections at a Football Game

encounters and by all

t gridiron
schoal bodies., eq it takes real showman-
ship to put over. : : -

coast

dl Namesz and addreszes of manufacturers
and dealers in articles deseribed n this
magazine will be furnizhed by our Bureau
of Information upon receipt of a stamped,
self-addressed envelope,
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Here Is Probably the World's Largest Milk Bodtle; Its Size Is
Demonstrated by Comparison with Height of the Workman

GIANT TANK LIKE MILK BOTTLE
ADVERTISES DAIRY

Shaped like a milk bottle, a 12,000-quart
water tank has been constructed in Mis-
souri for use in advertising a dairy, The
piant steel “bottle” is electrically welded
and stands sixteen feet seven inches higrh.

Q | ?-.i a} COLDER HIGH OVER EQUATOR

v L Yo ?’I.-" » )

'r"l.-"'....;

CLMMJMM_

M&M dl.'Jr.
- Foven ey,

THAN AT NORTH POLE

That the air high over the equator 13
eolder than that over the North Pole is
the assertion of Dr, |, Bjerknes, Norwe-
Fla :IIILLIL"I.'ZII‘LI']UE.EI":-I: Tazed on information

reending small halloons far -
to the :itr.'tm:-u]u_u:. When the thin air at
fifteen to twenty miles above the carth
causes the balloons to explode, the record-
ing instruments which thev carry float
down on parachutes. Temperature, hu-
midity and pressure are

.
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AN A

l|| ¥i |:'_'. :

LAy

u"i "*f:i””ifwﬂcﬁ

i 7 heights twice that attained by
Professor Piceard, who ascended
{ ten miles into the upper air, While
“ | some of the instruments support-
ed by parachutes are lost, about
minety per cent reach the earth
safely to aid science in its study of
cyclones, exploration of the strat-
osphere and weather forecasting.
AT
CIRCLE GUIDE ON JIGSAW
ALS0O FITE BANDSAW

With a new attachment for jig
ar bandsaw, it now is possible to
cut true circles or sepments of cir-
cles quickly. It consists of a bar
made of T-iron extending to the
right of the saw table and held
horizontally by an upright bar
from the floor. A metal frame re-
sembling the framework of a kite
15 fastencd to the T-bar by a
clamping block and a sharp spur
at the point of this frame nearest
to the saw hlade iz pushed into
the wood to be sawed, The frame
i5 moved along the rod until the
spur, which acts as the center
point of the proposed circle, is as
many inches from the saw blade
as the radiug of the circle is to be,
Then the frame is tightened
against the T-bar at the block, and the
circle is made by revolving the piece of
wood on the spur, the saw cutting a true
circle as the wood revolves on the spur
pivat, Two to sixteen-inch diameter cir-

cles cag be ]ltng_]hlui
Lty LA
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Attachment for Jig or Bandsaw Epables Operator to
roduce Perféct Ciccles in Wood
ilif'lzhw S
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Photos Show Warlous Steps

o Miw Art of Convertiig

Flain Glaps Batsles inta Dex
crative Glasses and Vases

By inding mew wses
{for old bottles, a inir-
rormanyfscturer of
Hoellywood, Calif., has
baslt vp o |nl’|l-|‘..'|||'|-e_'
business. At hrst, old
[_'i'n_:_'l':' ale botiles were
turned into heverage
pickle jars were
converted fnto hod
and water hot-
tles into fish bowls,
Thett & way was found

transiorm plain

sels,

Vilses

2 ® hite_glasses, *which

had been fazshioned from hottles, into dec-

= orative containers of frosted glass with

monograms, Now an engraver is emploved
o develop novel effects. For some pre-
tentious beverage sets, gold and silver arc
liguidized and the solution haked on the
glagz, Colored designs are painted on and
then fired for permanency, while signa-
tures and porteaits are affixed to the
gplasses. When the manufacturer started
the new art, a steel instrument was used
to Ale off the neck of the bottle to convert
it mte a glass. Now, a high-speed spin-
ning wheel 15 nsed for quick work., One
of the most popular methods 12 the water-
and-o0il process. The hottle is filled with
cald water to the height where it is ta he
cut and a string saturated in oil is wrapped
aronpnd the neck at thiz same pomt. The

string is highted and permitted to burn.

F¥ gl

Fi : 3 L
,...ﬂ '-—'E'__" r _._ ¥ gL"i. {h-‘\-ﬂl -

| e el
on Nﬁw Use& fnr Old Bottles
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The expansion of the
cold water coming m
contact with the hot
line of glazs snaps the
bottle i two preces at
the contact point, Aft-
or the neck of the hot
~I|-c.-|:-.|-.~'.-:|r'1'.15n-r--u_uh
g edpes are Fround, bev-

eled on bath sides and
put through a smoothing operation. Final=
lv, the glass is finished off on a pumice-
stone wheel for polishing and buffed on a
feelt 1.1.]1:;1:] |'

GJ(S HéLPS KEEF APPLES FRESH
FOR LENGTHY STORAGE

Placed in a gas storage room, apples
are kept fresh over longer periods by he-

ing forced to breathe, or draw in moisture

glowly. The length of time during which
apples may he stored has been almost
doubled by the new process, Advanced
methods for freezing fish and meat also
have been discovered, mcreasing the time
that chilled meat will remain in good con-
dition. Pork, chilled by this process, has

been stared (o seventeen weeks and then o
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Button on Radio Control to Sot
Motion the Apparztus for Openlng Doors

Driver Tosches

,L_el-u'.'. n wood consumption.
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u]u ning the door, The receiver also is af-
111' the additional impulse transmit-

e | ||*-' the lights of the car, causing lights
in the garage and on the {1r:1.1:wu to be

switched on, + IE,.;_;?MLL-J’

AT s To REPLACE WOOD
SOUGHT TO SAVE FORESTS

F i
”|"-s.-|-i||1'l1't}‘ of a world timber shortage
t5 leading scientists to carry out intensive
into the best wave of cutting
In this manner,
| the experts hope to conserve the wood
wasupply for its more important uses. The
situation has stimulated the “plastic” in-

dustry, which produces teacups, electrical
Tinstruments, radio parts, automobile steer-
'ain-.: wheels, silent gears and many other
\articles from a number of chemical mate-
<'rials, treated with certain resins. Almost
~anvthing made out of wood can be imitat-

LI"\-" H I'||

Sed closely by using resing obtained {rom
phenol with formaldehyde, mixed with an
Sequal quantity of wood meal by special

rprocesses,  Annually the LInited States

’"'n-ju-aﬁs about 25,000,000,000 cubic feet of tim-

her, while the annual growth is only one-

GARAGE DOOR OPENED BEY RADIO -—'fuurth that amownt, At this rate, it 1s ab-

OPERATING IN AUTO

Garage doors may be opened without
the owner getting out of his automobile
by means of a radio recently placed on the
market. In addition, the radio is capable
of selecting the proper door to open for a
particular car i a double or even larger
garage and of flooding the driveway and
rarage with light at night, All this is done
on a secret signal code known to the auto
of two main

owner, The unit consists
partz, a transmitter mstalled in the car
and a receiver located in the garage. A

timer elamped back of the instrument pan-
el, a spark-plug unit bolted to the irame
of the car and a transmitting antenna
bencath the car make up the transmitter.
Automatic sending of the coded signal,
which 15 a combination of dots and dashes,
is controlled by the timer. Power is de-
rived from the auto storage battery, The
recerver o the garage 15 connected to a
receiving antenna consisting of a wire
buried in the driveway., When the car
owner pulls a button on the dash, the re-
ceiving set picks up the resulting signal

N -

1. ious that the world supply of timber will
-kUm'l begin to fall short of the demand.

x

#GUARD LOCKS OPEN WINDOW
R SAFE vENTILa;rmM
c Y47

V. Ry

attic |1'|-

without the use

nails, screws of
tools, a new lock
for open windows
permits ventila-
tion of the home
in safety, The lock
has nothing to wet
out of order and
is fastencd on a
window in a few
secands, It con-
sists of a single metal strap with means of
attaching to upper and lower sashes so
that the window cannot be opened wider
than the length of the lock. The device is
a means of preventing children from fall-
ing out of windows and also keeps bur-
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" ATTACK ON GERM THEORY

\‘h\ OF ILLNESE SPREADS I!,r 7. 3 hr
FEevolt ﬂgainﬁt the ‘thL‘UI’}'h“'Iilt

erms cause all disease is spread-
ing as the result of 2 movenient
begun in England. More than
2000 physicians in that country
» have formed aJiealth league based |
on the new rhh‘n'giﬂ-’thut germs |
;m'e incidental to the later stages |
of the dizease and that such 'L 3
urges as cancer and consump- | ' §
tioh can be checked hefore the E
danger stage is reached. The lead-
er of the research department is
Prof, O, A, Bewall, London 2ciei-
étist‘.‘ﬂ"lm has submitted himsclito——

various operations and inoculations in the
o3 hunt for proof sufficient to tear down the

""c-\‘a old theory.

GOLD IN CENTURY-OLD WERECK
LURES SEA EEPLDRERSF-; e i

Gold carpo valued at $10,000.000 is 1|.1llr'- :
ing explorers of the ocean floor in a new
salvage expedition in the North sea, The
cargo is that of the English ship “Lutine,”
which was wrecked a century ago, Un-
usual equipment has been devised Dby a
Dutch engineer, F. Beckers, to reach the
vessel, Which is belicved fo e beneath
fifteen feet of water and forty feet of sand.
Salvape operations have been started near
the Isle of Terschelling.

FAY

Strange-Looki Apparatus at Wark on Sabvape of Qold-Carrying Viedsol
Whi.:f S.iEElju the Martlh Sea Mare thas 100 Years Ago

i ‘?‘f -

Motorist Looks on
While Mechanic
Checks Engine
with Amalyzing
Equipmont

MOTOR TEST AND TUNING UNITS
CHECK AUTO ACCURATELY

Simplified so that the auto owner may
see for himself, test units for quickly
checking the condition of the engine and
ignition system and for tuning up the mao-
tor are available to the service man. Since
all test devices, such as meters and Fauges,

are plainly marked, the
carowner can understaned
easily each move in the
process of checking the
motor, Inaddition to be=
ing made rapidly, the
tests are accurate and
pogitive, reproducing ac-
tual car-operating per-
formance. Among the
features of the tune-up
unit are battery load test,
starter load test, compres-
sion reading, ignition
check-up, comparison
method test of cnil, con-
idenser examination and
tests of ignition cable,
spark plugs, renerator,
ammeter, lights, wiring
amd vacuum,
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141]“'.!:' JONES walked into a
restaurant and a waitress ap-

poared, pad and '|||,'||-:_'.:] 1':::5||_'.'_

“Bring me tomato juice, haked
white |_|-C|.'|I crea el
carrots and mashed potatoes,” he
nrdlered,

"Anvihing to drink?™

“Yes. Aglass of milk; and '

have soame fce i M

hean misiffins,

cream fater.
The waitress looked at him with
mingled alerm and astonishmient,

“Pardon me! she faltered, “hit
wouldn’t von rather have coffec

!.II.-".-e'.'1l=. |'|'|- :'ﬂ;”-\'._ .|II-e| |'|i-e- OF ROime-
thing else for dessere?”’

"';,".'1._-, P

“WWell, vou know, s dangerous
to eat ish and milk or ice cream
together.”

But science has found no evi-
dence that hsh or other sea food should
not be eaten with milk or milk prepara-
tions. It's just one of those foolish food
ideas that vou encounter every day, a gen-
uine “fish story.” Perhaps the superstition
arose from the discovery that both milk
and sea foods spoil easily. Doubtless many
cases of illness, following the eating of
fish and milk, eould be traced to the in-
fected condition of one of them, the other
food plaving no part in the trouble,

i1
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Food experts at the department of agri-
culture, at hospitals and elsewhere, are
busy exploding food myths of all kinds.
Most of the false beliefs can be traced to
some ancient superstition, or to some ill-
ness that was believed to have come from
a food or a food combination when it
really WS caused by 'r.nn:lr:thlnp; tlst

Banands for- a Inug" time wefe handi-
capped by a rumor that they were difficult
to digest, notwithstanding the fact that
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monkeys of all ages thrive up-
on them. Iood experts sub-
jected the banana to thorough
tests, and decided it really is a
highly nourishing food. It now
is. recommended for ehildren
who are suffering from diges-
tive trouhles,

Food myths at one time kept
people from eating potatocs
and tomatoes, hoth memhbers
of the nightshade family of
plants. The potato was regard-
ed as a curiosity until whole-

N

Ne—1 ;

sale failure of grain crops broaght it to
the front as a low-priced fond, The to-
mato had a similar carcer, It served az an
ornamental plant before it became an ac-
ceptable food.. The potato and tomatoe are
good examples of foods that have proved
to he less dangerous than was generally
thought. Physicians now recommend that
infants be given tomato juice because of
its. healthiul properties—a far cry from
the time when the tomato plant wasz a gar-
den ornament, regarded as polsonous,
Cheese has been condemned as difficult
to digest and as a2 canse of constipation or
dangerous if eaten in sizable quantities.
Yet numerons experiments have proved
that cheeze, particularly the milder types,
is almost wholly digestible, some nincty
per cent of its nitrogenous material re-
maining in the body. This is 3 better rec-
ord than most popular foods can claim.
Aild cheese can be eaten in gquantity over
long periods of time without producing
iigestive or other trouble, it has been
shown. Cooks and housewives are finding
. that it makes an excellent substitute for
Top, Bananas, Once Victims of a Food Myth, Are  meats because it containg desirable fats

Meow Hecommended as Nowurishing Food for Children: R - ; :
Below, Saepling Olives and proteins, An ounce of Cheddar checse

=
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Above, Cheesse, Onge Condemned, Now Known as
Whelesome Food; Right, Inspecting Fish Shipment

enuals, approximately, a glass of milk, one
eger or two ounces of meat. As for digest-
ihility, mo practical difference has been
found between fresh or unripe cheese and
that which has aged.

Another popular food myvth eoncerns
milk and fruits, particularly cherries, which
have a high acid content. Many persons
helieve that, because the fruit juice cur-
dles the milk, the combination is unfit to
cat. Any false ideas ahbout the digestibility
of curdled milk can be dispelled at once
by recalling that vaw milk has to curdle in
the stomach before it can be digested.

Moldy food has been the cause of much
doubt in almost evervone's mind. To eat,
or not to cat, seems to be the question
when mold is present. Happily, what med-
ical men call pathogenic fungi—those
maolds which cause such discases as ath-
lete’s foot—do not occur on foods; and

the food molds do not attack the homan

body, with a few possible exceptions, One
of these exceptions is a tyvpe of red mold
which grows on bread. Reports of re-

POPULAR MECHANICS

search work with lung discases say thar
this mold will grow in lung tissue, where
its progress is extremely difficult to stop;
and will produce illness resembling tuber-
culosis. However, food authorities con-
sider that most other food molds, such as
thase appearing on jellies or cheese, are
not dangerous enocugh to
cauge worry. It is good prac-
tice to discard the moldy part
of the food in question, and
to use the rest.

Some people believe that
“artificial” honey often is sold
ift jars, cans and glasses, Oth-
ers think factories can turn
out comb honey. But the busy

bee still holds exclusive manufacturing
rights to honey and the comb. No scien-
tist has learned how to convert the nectar
from flowers into a food that is among the
most easily digested. or to manufacture
endless rows of six-sided beeswax cells as
pertectly and cheaply as a bee can, The
artificial honey is natural heney that has
been removed from the beeswax comb by
extracting machines,

Honey is the only common food that is
absorbed directly into the blood without
going through complicated digestive proc-
esses, It is predigested by the bee, so that
it can be assimilated by the human body
in a half hour or s0, Honev producers tell
of cases where severe digestive trouhles
have been reduced with the assistance of
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a diet that incladed honey
instead of sugar. But to
some persons, honey is no
hetter than a poison hecause
some diFestive sVstems cans
not handle honey, Similarly,
some persons cannot eat
strawherries or other foods,

Food experts have devot-
il much cffort to the study
of fruit containers, and par-
ticularly to the problem of
keeping fruit in metal cans
after the cans have been
opened. They have exploded
the myth that fond should
e removed from metal cans
as soon as opened. In nine

Above, Testing Food Samples in Governmsent i-i'l'lﬂ_l-'i-
tery ;. Below, Pouring Food from Metal Can inte Dish
ot Mot Prevent Spoilage. as Once Thought

cages out of ten, the food would retain
its* purity Jonger if left in the can. The
fastidious housewife who hurries to domp
the remaining peaches, or corn, or heets,
into a “clean™ dish really is increasing the
contamination of the food., For the typi-
cal metal can is far more germ-iree than
the average home-washed dish. This is be-
canse the sterlizing processes emploved
by cannerics is more cffective than every-
day dishwashing,

As for metal poisoning, repeated experi-
ments have failed to reveal even the sas-
picion of danger from metal or metal com-
pounds that may have dissolved in canned
iood. Fish, corn and various ather foods
come In cans that have been Lucqguered on
the ingide. This precaution has been taken
to prevent discoloration of the food, and
not to offeet possible metal poisoning.
Some foods placed in wunlacquered cans
become discolored, but it 35 only their ap-
pearance and not their purity that bhas
heen affected,

Probably a great many foolish ideas

[Continued to pape 134080
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> Wind-Tunnel Tests Aid in Streamlining Boat

i

Qg LI*‘ L'. o)

Wind-tunnel |""\-.|"l| O enTs with myoded

"“’-—-—...M_ are 1|l_|:|:|g conducted in Germany

with a view to streamlining vessels in such
a manner as to greatly decresse wind and
water resistance, and thus increase speed.
As a result of the tests, it is hoped the
hest method of streamlining will be found,
particularly for decreasing air resistance
which constitutes a large factor in a bulk
as big as an ocean liner. In making the
ecxperiments, model liners are exposed to
the action of the current in a wind tunnel
and careful records are kept of the results
for the various designs.

1'?.. RUBBER SERVES MANY NEEDS

el

OF INDUSTRIAL WORLD

Offering great resistance to corrosion,
abrasion and shock, rubber is solving
many problems for the industrial world,
Discovery of a process for vuleanizing
rubber integrally with many commaon met-
als has almost revolutionized engincering

practices. Por instance, vuleanized rubber

ﬂ&mfaﬁ G.

Testing Moxlel of a
Liner in n Wind
Tunnel to 'D-:l:-:'rllrl"
thie Higt Method o
E”I.ﬂl-l-l-l.l.l;'

being used [or limng tank cars n
which are transported hydrochloric acid,
ifty=per-cent sulphurie acid, phosphoric
acid, nickel-plating solations and others.
The rubber lining resists the corrosive ef-
fects of these acids, increasing the life of
the car. As it iz now poszible to valeanize
ecither hard or soft rubber arownd the hoil-
ing point of water, equipment of large size
and irrepular shape can be lined with rub-
ber after it has been placed in permanent
position, It s common knowledge that
because of its Freat resistance to abrasion,
the modern tire tread will resist wear on
hard-suriaced roads better than the hard-
est steel. lTaking advantage ol this prop-
erty, tubber coatingzs or linings are now
heing used extensiv I'Ix i machinery, such
as screens, sand and gravel chutes, centrif-
ngal fans and blowers, and mills
designed for grinding or mixing abrasive
materials such as sand, gravel or concrete.
When wet with water, vuleanized rubber
has a surprisingly low-irictional resistance
against metal, therefore lending itself to

now 15

I:-1'|'|II_',I
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use a5 bearings for shafts operat-
ing with water lubrication. The
“rutless” hearing 15 usecd exten-
gively for propeller shafts in the
marine industry. The automotive
industry, of course, 15 constantly
increasing its use of rubber to im-
prove the modern antomaohile,

AIR-CONDITIONING UNIT
FITS IN WINDOW _ .4

Serving a single :'n:l|:'.~1'11|“"|"|f1£I office,
a new air-conditioning unit fis
into the window., Among its ad-
VANlafes over sone roonl mmits 13
the fact that it starts with fresh,
outside air, which is fltered, hu-
midified, warmed and eirculated.
The equipment withdraws smoke
from the room, helps to eliminate
noise from the owtside, prevents
dust [rom eéntering and corrects
the humidity, Included in the
health window, as the wnit is
called, s a water tank with a ca-
pacity of one and one-hall gal-
lons of water, A red light warns
when the water is low, A vapor-
tzer is turned off automatically az
the water level reaches the dan-

ger point, At the back of the unit is 2  HOUSE CIRCLED BY REDWOODS

@ Infproations] News Pholo
%‘“ ory Homss-in Califernia 'Bullt 'nll1hln & MNatural Clrcle of
Glant Redwoad Trees

glass wool flter that catches dust and pol- 18 TWO STORIES HIGH
len. This part may be cleaned by holding _ )
it under the fancet once a week, A revers- One of several curious homes i the

ible eleetric fan pulls air in from the out-  Redwoods Mill valley of California is a
side or pulls smoke-laden air from the two-story house constructed within a cir-
room. Screened louvers for direct ventila-  ¢le of giamt redwoods. It happened that
tion may be gpen ..| n“ ﬁ l,; I ﬂ“ - llhn. trees prew in such a fashion that there
I-P p"' Jwas just room to baild the dwelling inside
b i
~_ the circle and today the trees tower above
e home on all sides.

-

- HUGE WHITE SPOT ON SﬂTURH q q
_'-~ HELD METEOR'S IMPACT ([ 2
ek
telieved to have resulted from a colli-
waion with a meteor, a hage white spot has
Dech discovered on the planet Saturn. The
J spot appears to be about the size of the
carth, nearly 800 miles across. As seen
fron the earth, the spot resembles a3 clowd
i'HI dust in the atmosphere surrounding
J"'-LI urn. Such a clowd might have heen

= shiradnced by the fall of a huge meteor or
Al"“’“'—'" "" Window Keeps Air Conditioned in Office '} v . voleanic Lrup;!tm insid Lim planet.
] =} Sl

: Diegwn From the Dustside 1
iLL‘L";,e-L w4 Colfe N PRI
" 70 Jee *1; QI_J)U“LLL-::L e § G lvewenung
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Tiny Laboratory Set Up under a Microscope

Lefr, Kesearch Warker Teses In-

visgthle Matter in_Laboratory un-

der Microscope; Right; Tiny Taol

Compared under icroscope  to
Eya of a Needle

Zteps in Fashioning Minute
Glaza Toaols far Wark in Tiny Laboratary

Abowr, Seme of the

* 3
Left, Small Tostrements Ald Tets wander Bleros
scope; Top, Fip’h:. Distillation A WCATHE | B'-I’E-:im-
Haow It Looks Whef Beady for Use in the Micro-

seopic Laboratory
. -
'_'..I ] _‘l'._, L % | " ‘]r . . . l ™ .' ) i
- 3 . 1 ;
B ., - -
-
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MICROSCOPIC TOOLS AID TEST
OF INVISIELE MATTER

Microscopic tools, so small that the eye
of a needle appears large in comparison
are used in a tiny laboratory for testing
single particles of matter too minute to he |
studied by any other method and which
cannat he concentrated into larger guan-
tities. The work 15 carnied on by means
of an instrument called the micro-manip-
ulator, which, with a series of micrometer

adjustments, makes it possible 1o nperma‘“"ﬁ
under the microscope various tools of very =
mintite sizge. The manipulator consista of %
two pillars at either side of the microscope ;
in which the tools are clamped and on 3

which the micrometer adjnstments ard
mounted. The success or failure of such
investigations depends in large measures
upon the construction of suitable tools,
which must be practically built anew for
ecach test. The invisible particles are han-
dled by small hooks similar in shape to a
buttonhook. These hooks are made from
glass and measure about one-thousandt

T

Borglar-fAlarm Sign Which Tella Palice Car Is Stolen;
i It Is Exposed When Starter Is Pressed

BURGLAE ALAEM FOR THE AUTO
TELLS POLICE IT IS STOLEN

Stolen ¢ars broadeast their own mes-
sages for help to the police if equipped
with an automatic burglar alarm which
thie thieves set off unwittingly., The alarm

of an inch across the opening, Small plat- = has the appearance of a license plate and

inum heating elements aid in fashioning
these hooks under the microscope in a
manner similar to that which a glass blow-
er would use on a larger scale. There is
also a tiny distillation apparatus for dis-
tilling material too small for the eve to see,
For high-temperature work, minute heat-
ing elements: made from platinum and
tungsten flaments are nsed, as well as a
very small oxvhydrogen flame. With theze
instruments, investigations ‘may* be com-
ducted on a micro ‘scale at temperatures
higher than can be handled ordinarily in
the repular wayv, These tests constitnte
practically an entire laboratory set-up un=-
der the microscope and with certain limi-
tations, almost any operation which can
be conducted dn the laboratory bench on
a particle the size of a hickory nut can he
duplicated on a particle tao small for the
eve to see in the microscopic laboratory,
Colloidal materials may be studied in this
manner, including rubber, milk, gelz and’
suspensions of various kinds, to determine
the nature of the individual components
of the solution. Probably the greatest ap-
plication is the study and identification of
impurities in commercial products. The
Iahoratory is being used by research work-
ers of the Eastman Kndl,'ik company.,
iy

sible to trug a shatt m
Dlclcstn f % ¥

“is attached to both the front and rear of
the car. It is connected to the starter and
will flip the plate over if an attempt is
made to start the car while the device is
operating.  VWhen the plate 15 turned over,
it displays a “Help, Police” sign. Another
button near the steering wheel will do the
same if the driver presses it in the midst
of a holdup.

AUTO CRANKSHAFT MADE TRUE

C[25C ITH EIII:{PLE TOOL

Only one man is
required to oper-
ate a simple tool
for truing auto-
mabile crankshaits
which can be fit-
ted to any make of
car, By removing
the oil pan and
disconnecting the
connecting rods,
the device, circu-
lar in shape and
with a hollow, adjustable center, hts di-
rectly on the crankszhaft. By tightening
the knife and revolving the toaol, it is pos-
very shart time.

) Viac

va o cCJ.{
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1 THEN the 5.5, Titanic plowed into a

riant icebery and sank in 1912, car-
rving more than 1,500 persons to the bot-
tomy of the Morth Atlantic’ a shocked
wiorld demanded protection againat recur-
rence of guch dizasters, That not a single
ship has been ozt under sinlar ¢ireum-
stances since that day is proof enough
that the governments of the world heard
and heeded that demand.

Where the cold Labrader current meets
the warm Guli Stream, at the southeast-
erft edge of the Grand Banks of New-
foundland, is one of the most perilous
areas on eatth, Fog overhangs the region
forty per cent of the winter season and
fully half the summer. Severe gales lash
the waters, And until a few vears ago,
shipmasters always had the fear that
across their bows might loom a huge ice-
herg, so close that a collision would be
unavoidable,

Yet, through these dangerous waters
runs the busiest trade route in the world,
and on the Banks is one of the most fa-
mous fshing prounds. That passenger
liners and fishing vessels needed protec-
tion had long been coneeded. but nothing
was done until the Titanic disaster,

Immediately, the United States navy

#14 - i
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COPS

Not a single ship has been
lost through collision with
an iceberg since the patrol
WS Enmrgumted twently
years ago

e T s - o as =

“Spectir” of Bea with
w istance to,Pro

Coast-Guard tter in the

sent two crum:& min t‘;g ice area for
guard duty wuntllf the last icebergs disap-
peated {from the ship lanes in late June of
1912, Next vear, two United States coast-
ruard cutters patrolled the region, and
that fall, the International Derclict De-
struction, [ce Ohzervation and Ice Patrol
Service was organized, with the United
States undertaking its management and
with Belgpium, Canada, Denmark, France,
Germany, Great Britain, Ttaly, The Neth-
erlands, Norway and Sweden sharing the
exXpense,

To the United States coast puard was
assigned the patrol duties. In Febroary of
each vear, one vessel goes to Newfound-
land to investigate ice conditions, in prep-
aration for the regular patrol by two large
cutters, A third vessel is designated as

W [




Lach cutter ig 230 feet long and
I'nrl_'-'-1'.'.'r> feet in breadih, a small
chip compired to the giant bergs
on which it keepsan eve from the
niarent |11|,'_',' enter the :-'11:|l§.li!'|;_"
% lanes until they melt to the size
' of a large Library desk. Small as
they. are, these cutlers arve capa-
ble of withstanding the heavy seas
of the North Atlantic. Thev are
driven by electricity at gpeecds
aronnd sixteen Tinots,

Tap, Lackaist B.'.‘l:l'.l:rll: tha Heoslean
for Iccherge from Bridge of tha
“"Maodoc' ; Left, Map Shaowing Clus
terg of Beérps 'and Their. Posttion:
Bottam, Officera and Crew Watching
[echery s It E;.:I'IA.':_'.' rifes Smith

Caurtesy of U, 8. Comst Guand

“stand-by™ for uze in emergency. The two Complete radio equipment is carried for
large cutiers on patrol after the iceberge: communication with shore and with ships
start south from Greenland remain at sea  flving the fags of all nations. When two
for two weeks, alternating on the patrol.  days out of Boston, headed for the ice

13



Cougdrsy of 78 Censl Guand
Top, High Explesive Fails to Damnge Big Berpg; Lefe
Close-Up  of Glant “Specter'; Right, the '"General
Greene'’ on Duty te Make Sciemtific Sty of Morthern
Waters: Hottom, the “Mojave” on Patrol
fields, a "How do you do"” message goes to
the Canadian land stations at Cape Race
and at Chebucto Head, near Halifax, to
the French station near 5t Pierre and to
the United States naval stations at Bar
Harbor, Me,, and Chatham, Mass, These
stations answer immediately, assuring co-
operation.

At six o'clock each morning during the
patraol, the first ce broadenst goes out:
“Patrol veszsel near two berps;: latitude 42
degrees, 30 minutes; longitude 48 degrees,
30 minutes ; get amd drift 180 degrees, five-
tenths of a knot per hour; fogey, smooth
gea.” Added to that will be the position of
perhaps twenty other icehergs, The set
and drift data enable ship navigators to
know that the two bhergz, which are the
two southermmost, are coming south at
the speed given, Queries flood the cutter
throughout the day,

POPULAR MECHANICS

“Where is the southernmost ice ¥ asks
one pasienger liner, “L am in a dense fog
in latitude 47 degrees, 10 minutes, longi-
tude 49 degrees, thirty-five minutes; what
is my best course to clear the jce?’ an-
other ship radios,

These requests are answered promptly.

Actually, the patrol cutter is the traffic
policeman of the North Atlantic. On the
steamer lane between Europe and Amer-
ica, liners, cargo carriers and tramps pass
constantly, just as traffic passes on a busy
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il
citv street, On what s known as
the “westhound tracks™ are ships
coming from Europe, and on the
Yeasthound tracks"” sixty miles
south, are the vessels going to Eu-
rope. Ships off the tracks are re-
ported for vielations of the roles,
becanse a vessel off the track is
just as dangerous as an iceberg.
Boulevard speeds arem effect 5o
that fast liners' “step on it”
through all kinds of weather. The-
ctitter stands as a traflic officer on
the avenue of the sca. If the ice
threatens Mockade, the cutter sets
the “stop" sign and turns the traf-

fic into a detour to the
south, Like a good traffic
pfficer, the cutter answers
all queztions about the
conditton of the “road”
and will help a ship in

trouble, On one day, the cutter may hear

Top, Memarial Services for Wictims of “Titanic'™ Disas-

ter; Left, Taking Temperature of the 3ea in Vicinity of

Berp; Baotam, “Bridge” 1::|.IEI| of I¢eberg ns Sighted
fi oidac”™

rom the

erv morning at 1 a. m. from Arlington for
rehroadeast at 6 a. m. to large vessels and
at # a.m, to smaller ones,

From report2 received from vessels re-
garding position, direction of course,
specd, water temperature and ice reports,
the cutter plots three charts to determine
location of the “cold wall,”
that line of demarcation
between the Labrador cur-
rent and the Gulf Stream.
This line is the danger line
ecause icehergs thet are
perils th?shipping seldom
cross it. "A berg of large
size uswally will disappear
within a week after cross-
ing the line,

Upon gighting an ice-
herg, the cutter approaches
close enough to make pho-
tographs and szsketches from two sides.

irom as many as thirtv-eight vessels, alf» Length, breadth and height above the wa-

within close range. This does not account -

ter are recorded. From these figures, the |

L4
iy,

for all the ships passing, for many do "‘:'t:. total mass can be ronghly gauged because ™

replv to the fce broadeasts.
The cutter receivgs press dispatches evs
'_“ .!"- i@ # g d

ol Fl | ;_J' L]

-about one-ecighth of an iceberg is exposed.

{Continned. ta page 1284)
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LAWN SPRINKLEE IS TURNED
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[ ]
males are taken, mhdhcrd has grown in

INTO LIGHTED FQUNTAIN size. According to the treaty under which
S—the United States government assumed
Scontrol of the Pribilof herd, both Japan

GBprinkler Equipped with Electrie Bulbs Becomes 1lu-
miihted Fountain for Might Use

For night use, an electric lawn sprinkler
iz equipped with a light. In addition to
providing  illumination for moving the
hase, the light converts the sprinkler into
a luminous fountain that adds a touch of
heauty to the grounds, The device throws
a spray twenty fect high and covers a
thirtyv-foot area, It may be attached to
any garden-hose connection. A three-way
ground-plug base is supplied for the elec-
tric-light connection.

SEAL- EKIN TAEE SETS RECO
R

/2.3 TO% FORTE RN AR I
'=L"11|1H|Ill]1|-1' recoffd, the largest take

of fur =eals from the Pritlof 1slands herd

for forty-four vears was reported for this
_‘J'I

rd season.,  The take totaled 54,550 sking
- compared with 49,336 last year. When the

f United States bureau of fisheries took

: ?} over supervision of the seal herd in 1910,
3 it numhbered only 133,000 animals, Since
1 that time, the annual take has increased
- almost without interruption and at the
i « same time the herd hag increased to about
ot 3 K100 animals. More than 500,008 seals 3

have been
but since n.nh the s-urp[ua three-year-old

y J ..L'LL.-:Lu w'

ey )
R L-_LuuLLu U ahuts ?% c.

wall 8

¥ walls.
5 nailed along the edge of studs or rafters,

nd

killed in the herd since 1910, '—‘

gl Canada are entitled to fifteen per cent
'*_n[ the skins taken,

= BRIGHT COATING ON INSULATION

WﬁEAT RAYS
[ I'II'L1.L" tll aluminum surface

E=Tor reflecting heat rays, a light-weight in-
o 8

sulation material is declared to be forty
per cent more efficient than other forms

= ot insnlation, The material s lexible and

Teasy to bt around corners or pipes. It has
-a heavy seal of vapor-proof compound,

preventing moisture from entering throngh
The insulation needs only to be

_requiring no sawing, or notching. The
“material is said to reflect sixty to eighty
per cent of the radiant heat rays, just as
any brigpht surface refleces hght rave, It is
-produced in rolls of convenient size for
easy handling,

BALL
2Ja L

Equipped with balloon tires for in-
creased riding comiort, a boy’s coaster
wagon has a disk-type brake controlled
by a hand lever., The frame or chassis is
covered with a pressed-metal body. Pull-
ing or pushing the handle propels the ve-
hicle, Gears may be disengaged for coast-
ing, The tires are single-tube pneumatics,
carrving approximately a ten-pound pres-

stire for rhe ZHLI of %t or
:I-"

LA
Lateas Coaster

ON-TIRED BOY'S COASTER
HAS HAND BRAKE

e Young Diriver a
,f 5 Ride: Nntiﬂu: Baalau.mﬁ'l;iru:
; = It Is Essily Prope
) ey

—

4
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Advanced Methods of
Mounting Game Make the
Bird or Amimmsal M ore Late-
like: Treatment of Book
Ends Is Unwsual

Advanced methods: of mounting birds,
animals and fish have been introduced to
make them more lifelike, mereasing their
appeal to the nature lover and craftsman.
In past years, taxidermy meant the mcre
“stuffing” of game., The tkin was removed
from the animal and flled with sawduse,
straw or similar material. The taxidermist
of today molds an artificial bady for his
specimen,  carefully reproducing  every
musele and contour, The skin, after being
preserved properly, is then applied to this
i
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Game Mounted to Resemble

body, resulting in a mounted specimen

that is more natural than that produced ™

atural Life

by old methods. Too, whereas in previons ¢ /7

yvears laxidermy was largely confined to
the mounting of game specimens, it now
offers the home shop worker an intercst-
ing hobby in the manufacture of decora-
tive and useful articles for the den or
hunting lodge, Attractive bookends, lamps,
ash travs, clocks, mirrors, cigar lighters
and other articles may be made by the
skillful worker.
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T—ENERGY IN SUN, wmn AHD S
AMPLE FOR FUTURE MAN

Ample energy for the future use of man
is contained in the sunshine, wind, tides
and ocean heat, savs Dr. Arthur B, Lamb
of Harvard University. Each year the

nishes fifty per cent, with the remainder
coming from odl, wood, gaz and the labor
of domestic animalz. Should all natural
resources be removed or exhausted, there
are other sources of energy available. The
annual solar energy to the earth totals al-
most forty-two times the energy of all the

worlt—mTes 17,2000, ﬂ”ﬂ’l‘l’!‘l’l‘l‘] “kilogram-
calovies or as much r}icrm as mirht be
derived from 2,700 ﬂ[})ﬂ'ﬂm tons of coal. If
natural resources were cul off, it would
take the labor of 1Y,000,000,003 men to fur-
nish the same enéregy. However, only sev-
enteen per cr'n»'f of the energy used each
year is actur human jenergy. f‘nal Eur—
W
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worlds reserves in the form of coal, oil
and gas. If all the light energy that falls
on Boston's fortv-three square miles could
be converted into power, the output would
surpass the total present output of power
in the United States. Similarly, the heat
of the earth would yvield millions of times

: as much energy as all prezent 5:::111'{'&5.
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Musirating Easy Wood Inlaving
with Frepared Pieces of Pliable

Mo one necds to be a trained craftsman
to produce wood inlavs of excellent grade
it a new, pliable veneer is wsed, Called
Intarsia_wood, this vencer comes in slices
one-eighty- E'nft__ﬁ inch thick, mounted on
plue-faced muglin to insure durability,
strength and safety from damage in han-
dling. It is so pliable that it can be rolled
around a pencil without splitting. The
shects lend themselves to any design, cut
with sharp seizszors or razor without splin-
tering or the edges hecoming jagged. The
veneer comes in all the familiar woods,
walnut, mahogany, bird's-eve and curly
maple, liquid amber, lacewoad, aspen, oak
and others. To apply the wood, the crafts-
man dampens the glue-coated muslin and
presses the piece into place. After all the
pieces are assembled into their places, the
entire design is covercd and pressed with
a hot iron to soften the remaining glue so
that it will s0ak inta the pores. Upon cool-
ing, the glue makes a hard, permanent
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jointg between the wood and the ohject
decorated. Then the design is sanded
lightly and coated with shellac or varnish,

Complete instructions are supplied with »

the Intarsia wood,
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COLD-DRIVEN RIVETS END HEEH':

HEATING AND CATCHING

> (155
= '{n e 1.1 o follow the pieturesque profes- ¢

sion of catching red-hot rivets on lofty

perches may soon dizappear from among

steel workers, Cold-driven rivets instepd
of heated ones make the seals on a giant
LI Iwidm built for a Phi j -
Tany. 1he ordinary practice has been to
heat the rivets amd ]'.nmmd the ]:u:-mr into a
second head after it is placed in a hole
through two pieces of steel. On cooling,
sich a rivet contracts, drawing the plates
together, Tt is now found that cold rivets
with small heads can be hammered into

jtzylnu tightly L:Juuzh to md};ﬁ' zeal,
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LONGER RANGE OF MICRO RADIO
UPSETS WAVE THEORY

Y125 S

Communication by micrao- radln WaAVes
K 3bevond the limits of sight tend to upset

e the theory that these waves would travel

0 only as far as could be seen in a straight
" line, In tests between his vacht, “Electra,”

“eand an experimental station ninety-four
“2 miles inland, Guglielmo Marconi, of Ttaly,

n sent messages by radiophoneé and radio-
*'14:1-.=gr:|ph. This distance is three times the
,r111g|: "L'rt'am{*rl in previous tests, Over a
distance of 161 miles, faint code meszages
were picked up on the yacht, despite two
4 Intervening mountains, indicating that the
micro waves were not hindered by opaque
obstacles, Marcont's tests were conducted
w011 a wavelength of sixty centimeters with
§ 4 _phew micro-wave transmitter and receiv-
Yor using twentv-five watts of power. En-
gineers have believed that micro waves
wwould travel only as far as the eve could
Asee from the top of a high building or
cemountain, sixty miles at the most, On
\_}HHE]I a short wavelength, transmission is
gimilar to that in which a searchlight or
other form of light heam may be used, the
tiny waves being cloge to the light spee-
trum and traveling in much the same man-
ner, save that they are mvizible,

ROLL-UP KEY FOR PASTE TUEBE
10 IS MONEY - SA‘;’E$I ‘.-" 5

. “ULAS, "wn.u g’mnnt\

by making it pos-

<ible to extract all
F-I

the contents, a kev
that fits any col-
lapsible tuhe has
“" heen produced for
the purpose of
1n|1:t|g the tube
—Sup from the end.
= A3 the paste or
cream 15 nsed, the
skey 18 turned to
Zaroll the tube even-
—lv. The key slides
o the bottom
edre from the side,
Coriving a Arm grip.
o ‘iter the contents

have heen extraPted, the key is removed

:1|1_:] fitted om a nm'.'I,tuLZ:
Claw. /|y
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Tower and ThreeBlade Propeller of Wind:-Power Plant;
Elade Unit Has Epeed Oovermor

WIND-DRIVEN ELECTRIC PLANT
RUNS FAEM EQUIPMENT

Electric current for operation of farm
equipment may be generated by a wind-
driven plant now on the market. A three-
blade propeller, made of metal and having
a diameter of sixteen feet, is used. Heavy-
duty storage batteries supply current from
five to eight davs when the wind fails.
Rate of charging the batteries may be reg-
wlated by meanz of a governor that causes
the propeller to turn away from the wind
when the windmill's speed becomes too
rreat, Ina storm, the blades turn so that
only the edges are affected. The governor,
generator, gear case and main bearings
are mmclosed in a weather-proof hood, Gal-
vanized steel towers support the propeller
at a height to catch the wind., The plant
isfavailable in thirty-two or 110-volt sizes,
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_"" AR-SPLITTING notse has been char-

acteristic of heavier-than-air craft

g § ' - v
| since the first crude ship took off on its
amazing flight. It has dogged the foot-
) steps of manufacturers and puzzled scien-
s tists, m addition to fnrhtening away per-
! haps thousands of prospective passengers

""l‘-.g from established air lines,

Until recently, there was no answer 1o
the objection, “airplanes are too noisy.”
Even the most arc-minded admitted that
roaring motors, sereeching propellers and
whistling wires were not conducive to
" comfortable travel, due to the fact that
noise affects the ears in a wayv that pro-

:.:; iduces, in many persons, sensations akin to
J= sra=sickness,

- Attempts to !:.le: the noise _prnh]rm
- have been made in many countries, both
— T

= for military and commercial airerait. Some

- progress has heen made in the commer-
cial field, which now boast: one type of
transport ghip that is only slightly noisier
than the average train, so far as the pas-
sengers nsde the calmn are concerned.
In the military field, the United States
army air corps has produced silencing

—miethods and devices (hal permit a single-
carined ship to Jy at 8000 feet without
heing heard on the groumd. This altitude
varies, of course, with the atmospheric
codiditions,
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Top, & Clu:-r:-llg View af the
Siﬁj.'lv-ﬂﬁ-ﬂrud hip Which tha
United Stases .ﬁ.rmr Air Carps
Has Egquipped with Silencing
Devleea: Naote the Top and Bal-
iem Camouflaging: Righe, Lock-
ing 1.'I1m1.|l:]1 orthrop senEEr
Cabin under Construction

The principal sources of noise, in order
of importance, are the propeller, the ex-
hausts, engine clatter and l'._"i-rr:.-'., TFhe notse
energy of any one is so great that even
large reductions in that energy rezult in

‘ III-



Easy on t

what appears to be only a small reduction
it the noise heard,

The task has been far from casyv. Sound
intensity is measured by a unit called the
“Iel” which is based on nofse-volume va-
riations too large for practical use. There-
fore, ome-tenth of that unit is considered
a proper means of measuring loudness,
since it is the lowest inerement of change
in loudness that the averagpe ear can de-

Top, Warkiog on HI,E-:!l-.‘iu-Hl] Soarik-

rop Transport Ship, Which Is AllL

Metal and Will Be Used in Trans-

continental pond Western Alr Paszens=
b4 Edluil_‘l_l

tect. This practical unit is
the decibel.
a3 found in a very deep cave
o sotmd-proot laboratary,
zero, while: 120 .]:--':Iu-:l-
represent actually painful sound. The rus

Absolote quiet,

= MCOea=ureid as

tle of leaves in a gentle hreeze 15 rated at
teft decibels, compared to noise in the
older transport airplanes, with a rating of
I:"'I OT TNGTe I.!I.'l."-.lll_'l'\-'_

Doubling the sound enerpy does not
double the loudness sensation. Thiz i
fortunate, for if musical instrument
makes o noise of pechaps seventy decibels,

then the noise of an orchestra would be

Iafies

unfortunate, however, in
silencing the airplane, becpuse il two en-
gines in a trangport ship make 2 noise of
103 decibels and one i3 shut off, the plane
will roar at a noise level of 100 decibels,
It can be scen, therefore, that a reduction
of two or three decibels in the noise of a
plane is really an accomplishment.

It might seem that reductions in deci-
bels are so small compared to the redue-
tions in noise energy required that resualts
are not worth the effort, but thev are of
rreat value for military purposes. This is
due to the fact that noise energy varices in-

2 o By
dealening, It 11
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'||"I'.-'~I.'E_'.' fo the sOuare of
the distance from the "-‘1
noise source. That is, if -
anairplane could be heard ol
ten miles away, a reduc-
tion of only six decibels
would result in its noise {
lieing andible only five i
miles distant.

In secking to reduce the noise of its
planes, the air corps hag directed itz ef-
forts at the propeller and exhausts as the
worst offenders, It has been found that
the tip speed of the propeller is the con-
trolling noise factor, although the thick-
ness, width and pitch are contributing ele-
ments. Therefore, the reduction at the
propeller takes the form of gearing, so
that the blade moves at the minimum
practical tip speed, as well as in use of
thin, wide blades.

Extensive tests have brought a muffler
for the exhaunsts that is far from perfect,
vet reduces the loudness considerably.
With geared propeller and exhaost mut-
fler, the air corps has been able to reduce
the test plane's noise by twenty decibels,
which means elimination of nmety-mine
per cent of the total sound energy of the
ship in operation. Thus, the “silent™ fight-
ing plane may skim through the clouds
without revealing its loecation to the en-
emy on the ground. By camouflaging the
bottom of this ehip to match colors in the
sky and the top to resemble colors on the

Leflt, Bullding & Transport Cabin
Aloog Latest Spund-Froohng Lines;
HNote Liberal Wie of Idfulatipng Ma-
terials: Boitom, MNew Curtiss Con-
dor, Quoiet Air Liner

groond, 1ts builders have come close to
making the craft invisible, as well as un-
usually quiet.

In the commercial field, the Sperry Gy-
TOSCOPE COMpany, in conjunction with sev-
eral transport-ship and engine manufac-
turers, has conducted extensive research
mto sound-proofing in general, sound-
deadening materials and methods of elim-
inating ohjectionable noises in airplanes.
Experts have applied sensitive instruments
to every part of the air trangport and have
suprested chanpes here and there. Most
of these suggestions are incorporated into
a rebuilt Curtiss Condor that 15 rated at
eightv-five decibelz in the cabin, or slight-
Iy more than in a subway train, This air
liner was the Arst in which passengers
could actually talk without raising their
voices t0 any great extent.

Further improvements are found in the
latest Curtiss-Wright Condor, which re-
cently - was placed in service on two major
air routes, In thiz ship, which has a rat-
ing of seventy-five decibels, it is possible
to carry on conversations i ordinary
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Iying Moise Detectors to Pans of Pagsenger
attam. Range of Sound in Terms of Decib
udilsility to Threaheld of Feeling

Tep. A
I'.‘I:Ei.n;
fram Threshold of

tones. Its cabin is free from vibration and
it is so quict that riding in it causes no
discomfort.

The Airplane Development corporation,
a subsidiary of the Cord corporation, has

developed an ultra-fast passenger
transport ship that’is zsaid to have
« 4 decibel count of seventy-three,
evenn preater than a3 Pullman car.
Conversation in ordinary tones iz
possible while the plane travels at
cruising speed of 195 miles per hour
or top speed of 225, This ship,
which 15 the result of extensive re-
search, was built under the direc-
tion of Crerard Vualtee, Sound fil-
tera in the heater lines were intro-
duced to eliminate the air-horne
noize of engine explosion and pro-
peller slap, A new tyvpe of engine
mounting helped to reduce vibra-
tion in various parts of the pas-
senger compartment. Everything
for the complete comfort of the
traveler s incorporated into this
new - crakt,
Meanwhile, other transport com-
3 panies are at work on the problem,
trving new insulation materials in
the passenger cabinsg, new geared
propellers and improved mufflers,
ach new passenger ship is a little
less noisy, vet the job is only half finizhed,
manufacturers and sound experts assert
as they continue their effort to produce a
really “silent air liner” one that will offer
the ultimate in travel comfort.
Naot wvet, but perhaps sometime, will
come the transport ship in which you'll
literally be able to hear a pin drop.



olalé, j @L@fu

o B ,t{

726

Rotary Tll

ﬂ.{-n-::.
(e
PUPULAp ME{‘HA‘JI{‘S

P&pares

iﬁlgﬁ;a Ditch

THIS OME CEERATION
INSTEAD OF

THIS = —=—e®= THi 5 J.Hf.lw—-'—-—'-i- THIS

Revolutionary in that it mav be substi-
tuted for a nomber of machines now nsed
in farming, a rotary =oil tiller now on the
market pulverizes and aerates the earth to
a depth of twelve inches, doing the wark
of the plow, disks and tooth harrow.
Sharp-pointed, spring-mounted tines re-
volve through the soil like picks to break
it into very small particles, each sharp
point breaking away a emall amount of
ground instead of shearing it away in
large pieces, The tiller may be adjusted
to produce an extremely fine or a coarse
condition. Only one trip over the farm
prepares the soil for seeding. Attachments
are available for weeding, cultivating,
rilging, mowing, leveling, stationary en-
rine work, eutting forest-fire lines and
ditching, Equipped with forest-fire disks,
the machine penctrates heavy underbrush,
culting a swath twentv-zeven inches wide
at a rate of two miles per hour, A high-
pressure water pump can be attached for
throwing four streams from one-quarter

@ (24

Lefr,

Soil Tiller in Use as Ditch Digger: Top, Right,
Cutaway Wiew of Tiller; Center. Left and Bottom,

How Tiller Daes Work of Three Machioes:
Right, Preparing the Sodl

Cemter,
mch nozzles. In ditching, the tiller iz run
over the ground with the tines set at the
maximum depth of twelve inches. A show-
eler follows to remove the loosened earth.
The operation i& repeated until the desired
depth is reached. In one test, the machine
completed a ditch forty-five feet long and
two and one-half feet deep in forty min-
utes with only one shovel wielder scoop-
ing out the loose earth.

PHOTO CELL IN WATER TESTER
-HECKS ON HARDNESS

Automatically testing the water issuing
from a softening machine, a new instru-
ment equipped with a photo-electric cell
keeps watch on the hardnesz of the water.
When the hardness exceeds a predeter-
mined figure, the device sounds an alarm.
Called the hardimeter, the instrument is
connected to the soft-water supply line.
At intervals, a sample of water passes into
.I.{lﬂh‘.—. cvlinder. A small quantity of chem-
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P
ical is mixed with the
sample. If the water is
zero hard, no changes oc-
cur in the color of tur- J_
bidity of the sample. The

slightest trace of hard-
ness, however, causes a
change. Then a beam of
light is passed through
the cvlinder vontaining
the sample to strike the
photo-electrie cell, which
converts light into elec-
tricity. Thus, by measur-
ing the amount of elec-
tric carrent generated by
the light sensitive cell,
there is a definite meas-
urement of the transpar-
ency of the sample with
itz chemical reagent, If
the water is hard, the
transparency of the sam-
ple is lower and the resulting current is
less, showing on a meter geale. The photo
cell also regulates the water softener so
that it delivers its full capacity without
danger of over-running and losing large
amounts of salt and regenerating water.

RILE
STEEL RIEEON MADE INTO HM‘{‘J
BY ECONOMICAL ROEBOT

Steel ribbon is twisted into chain at the
rate of forty links per minute by a robot
that operates at low cost. Seven opera-
tions are performed by the press, which is
entirely automatic. The machine replaces

} I'Jr !"l “H‘fa'
b o
i iyﬁﬂ i Jx.{fﬁ'—l,

At Right Iz Steel Ribbon Which Passes inte Machice
and Emerges an Chain, Bhown ay Lels

several presses and operators Fm’mtr'l} re—
_qulrn_d to do the same job,

u” _,L ‘leﬂ..fﬂl.—'l.:tz
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Indhrll:tlnl VWater Tanks lor the Use of Rangers in Fighting Forest Fires Are
Eefilled by Carriers When the Supply Becomes Exhausted

RANGER CAERERIES PUMP ON BACK
TO FIGHT FOREST FIRES

Forest rangers in several states and in
some national forestz are equipped with a
portable fire pump and water tank, worn
on the back, The pump has a capacity of
seven gallons of water and is hand-oper-
ated.  An adjustable nozzle permits the
operator to fight fires with a fifty to sixty-
foot stream or a long, coarse sprav. When
the tank s empty, it is refilled by a line
of water carriers.

SKY.WRITING AT HIGH ALTITUDE
DOME WITH FEOZEN SMOKE

Sky-writing at 20000 feet with “frozen”
smoke is the latest advertiging scheme in
England. Iligh-specd planes capable of

by to this height can write at about
twice the speed as at lower levels, and also
virtually all the “bumps"” and cross cur-
rents are lacking which caused the mes-
cape to be smeared before it could be
completed at lower altitudes, The pilots
tour miles up wear electrically heated
guits, but the low temperatures improve
their writing since the smoke is half-
frozen. At night the advertisine is con-
tinwed by means of searchlightz on tall
|J111'|di]1g=1 which project colored patterns
againstthe clouds above.
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Huge Shadnws Enat:t Hlﬁtﬂl“ﬁ? of Brltlsh Navy

Glant Mowving Silhowettes
on A Screem 120 Feet Long
and Thirty-Two Feet High
Fartsied the Background for
Several Hundred Actiors Af-
peacing in a Hl,,i.'l' Pageani

at Oregnwich, AT D=

EI .t'_l'l_s o y—oi=The
ritish Havy; Abowve, the
Projeciar Eecelvipng Tele-
hooe Instructions froam

rodocer While Silhowet-
ting Warships on Sereen by
Means of Models Drawn
along & Railway in Front of
Projecting Apparatus ; Left,
the Projection Hut Below,
Geay For L‘n:'.-.ml-m;z Moise

Efecis

[All FPhitne Copyrighted
by WEILlam - Lraviak
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Moving Silhouettes Thrown on Giant Screen

‘Top, Actors in Front of One of 1.h:|2' Laght
Projectors Fehearsing One of the Silhouctie
Effccts on the Great Screen: Center, Ships
15 Shadow Form Fassing Across the Screen;
Actually the Vessels Woere Tiny Madels
Dieawi HAloiy & Littlo Bailrosd i Frant af
the Projector: Belpw, a Combat Projected
in Shadowgraph on the Screen
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How Big Shadows Were Cast by Tiny Models
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suibike - DEFAILS OF THE RAUARY EOR , , -yl
MELNED FLANE CONTAIMIMNG T WL
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Diagrams Show How the Historic BHritish Ships Were Projected from Medels; MNote the El“tirﬂ.ii: E:.}Im_\l'

Bwetein Which Carried the Models Past the Projector Which in Turn Cast the Heflectlon en the Big Screen;
See alsp How Heles Were Drilled in the Models to Give the Ilesion of “Dancing” Waves
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GENTLE-RAIN IRRIGATION PLAN
SUCCESSFUL ON gm%

e

Having the effect of a gentle rain, an ir-
\;Lg'l.[mn system has been tested success-

ully :I.u.r many farmers in I'rflclug-an

lan is that of D. E, Robey
Srngineer of Michigan State C::l”{:gﬁ

Ly alem |5"l=m1-p-|-e—|:n'ﬂmgm

lisral =

® ordinary pipe hooked to the water sup [5|f1'
and gome lengths of old, leaky fire hose or >
The hose '

bing.

some lines of canvyy
does not permit spray ing trom tho

™

soil and injure tender plantz, Instead, the
‘i water merely seeps through the fabric ifr
= small drops and pradually spreads over
wy— the area to be irrigated. Experiments have
::":Iem.:-n:;tmted that 27,154 gallons of water
will eover an acre of ground with an inch
~ of water in the manner of a gentle ram.
Another advantage of the Robey system
i% t'h-.:.'_l]r: hose can be moved easily from
Qphrc to place on the farm, wherever wa-
ter is available. The cost of canvas tubi ing
& 1% small and the whaole lavout 18 compari-
tively inexpensive. Hose lines may be
placed between rows of plants in the
fields, among trees in orchards and under
bushes in small fruit patches, Water has
been carried successiully through 660 fect
of porous hose to thoroughly irrigate ten
acres of land in some tests,
Cr2af

KEY CONTAINER AND SELECTOR
HAS SLIDE FASTENER

Selecting the
desired key among
several is made
easy with a pocket
holder operated by
a slide fastencer,

»  Pushing up on a
tab shides all the
keys out of the
holder where they
are exposed Lo
view i neat row,
Pulling the tab in
the opposite direc- r

¢ tlom causes the keys to slide into the con-
tainer and pressing the tab against the
holder locks them in that position, One
gide of the holder hﬂ.s a space for cards
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Chemical Cigaret: Lighter Which Ignites Smoke When
Ciparet Is Held against It and Pufed

CHEMICAL IN CIGARET LIGHTER
GIVES HEAT WITHOUT FLAME

Chemical action produces the heat in a
little cigaret lighter which has no flame,
no flints, no batteries, no wheels, no but-
tons and no mechanizm to get out of or-
der. It contains only four parts, a case
consisting of eover and base, and a light-
ing element and fuel cartridge. The ]"tght-
ing element iz on the tip of the fuel cart-
ridge and a chemical wick iz inside it, The
wick 12 saturated with a speeial fuwid
which acts to produce heat when a cigaret
is held against the lighting element and
puffed. The Awid is nsed once a week "mr[
recharging takes less than a minute.

'y

Germany s experimenting with a yir-
nish which 5 applied to worn auto tires
to protect them against heat and wet
weather., The varnish is prepared hy heat-
ing farty oils, such as castor oil with three
to eight per cent of sulphur and the sticky
elastic substance iz applied ta the worn
spots. The lguid anguhTec. imto a1 ruhb-

h[rhke solid whi |.I is F'E'b]:tant tu fr ::-u-n

VARNISH FOR WORN AUTO ‘I‘IRE%
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to Make It More Durable and Weatherproof

METAL-COATED BUILDING PAPER
USED LIKE SHEET COPPER

Some of the durability and protective
qualities of copper are incorporated in a
building paper coated with a thin sheet of
thiz metal. The paper conzists of a double
layer of asphalt in which are imbedded
crossed fibers of sizal. The surfaces of
thiz sheet are covered with a heavy paper
and the thin sheet of copper, made by the
electro-deposit method, iz then bonded to
the paper. The product is flexible and can
be substituied for sheet copper i many
places. It is particularly saited for use as
a Hashing around doeors and windows and
can also be emploved for gutters, eaves
and around chimneys.

"

WORLD IS BECOMING WARMER
11%  AS THE ICE AGE ENDS

Polar conditions are causing the world
to become warmer and drier. Thiz iz the
opinion of Sir Douglas Mawson, pu]:u’ ex-
plnlcr.ﬂllﬁr. C. k. P, Brooks, meteoro-
logical expert, Theyexplain the warming-
up procesg is slow and results in a rize in
average temperature of only two or three
degrees in 1,000 years, This 12 due to the
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MECHANICS

fact that the end of the ice age is nearing.
The ice has left most of Scandinavia and
mast of [eeland, but it still lingers around
Greenland and ecovers the poles. In time
it may all melt and there may be no ice

L]

cven at the poles, as such conditions arc ,

believed to have occurred before. The
present masses of ice at the poles have an
area of 3,500,000 square miles and the
average thickness is about 2000 feet. If

all this ice melted, the level of the oceans

would rise forty or hity feet. The smaller
the amount of ice, the drier the world's
schimates will tend to become hecause ice
is one of the chief causes of storms which
bring rain. If the oceans ever do rise fifty
fect, it is thonght that many larpe and 1m-
portant areas of England and America
would cease to exist,
kD
DRA REGULATOR ON FURNACE
OPERATED BY THEEMOSTAT

i

Fuel is saved and an even fire is main- .

tained by a draft regulator for the furnace
which is operated avtomatically by a i-
metal regulating coil, or thermostat. The
regulator is placed in the flue pipe near
the chimney and the heat irom escaping
hot gases affects the bimetal coil which in
turn operates a rotating shatter, Opening
the shutter permits cold air to enter the
flue pipe and mix with the escaping hot
gases, lowering their temperature and re-
ducing drait. The regulator helps main-
tain coal and coke fires evenly and gives
the proper, drail for gil burners, It also
- =T ] 5 -]

Diaft Hegulatar for the Furnace Flue Pipe Which Is
Opened or Closed by a Thermostat

rediuces fire hazard since It prevents ruin-
away fires and overheating of flue pipes
and chimneys. Tension on the himetal
eoil can be regulated by a set serew to fit
the |'{~;:u]al-'.|r to the particular furnace in
which it is m l.'"|]|t¢.‘|
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Hydrofoils Double Boat Speed in Latest Test

{‘
i i

Left. Showing How Hydredall Is Avtached

to Bopst; Circle, Inventer &t the Wheel;

Eeirnm, Boar Riding High and Almost Dry
oo Hydraotcils

Tested under difficultics because
of choppy water. a small boat
equipped with hydrofoils traveled
at twice the speed ordinarily ob-
tpine:d by its eight-horsepower
outboard motor. Hydrotmlz are
steel planes, one bowed under the
center of the craft and the othet
a T-shaped affair attached at the
rear. The center lifting plane 13 .
about four inches wide and from seven to jens believes that bydrofolls: will mereaze
cight feet in length. As the test started, the speed and comiort of other water craft.
the hull gradually was lifted clear of the
water by the hydrofoils until the boat YALF DISKS FOR RAEKE'S TEETH
glided along like a flving fish at about);, v+ MAKE IT EASY TO CLEAN

twenty-four miles per hour, The maxi—1i/

it E»I':I-E'E(I "."."h.hl]‘lﬂ. the plnnfﬁ iﬁ i\l,_'.{:]'!,_'c LL'E.".":E' -il_ﬂd. l'['El!!]I L.Il'_'l nat CEUH l.l'l.L" lE‘E“:l
miles per hour. Invented and tested by of a rake fitted with half disks instead of
Dr. Osecar Tietiens of Westinghonse Flec-  the usual prongs. Owmg to the broad -
tric ﬁmuhcturmh company, the canstruction of the disks, the leaves are )
p].tm.b drg__c.aﬂeﬂ—h*rﬂmfﬁt'fs -|‘.'{'E'Itl? they not pushed to the w
act in water as an airfoil acts in aif. When apper part of the =

teeth, and such as =2
do eling hetween
the disks can hes
removed easily by
giving the tool a
short backward
stroke, It is also

an excellent im- o
plement for the 3

a certain speed iz reached, the .m'f:JiL or
wing edge, lifts an airplane off the ground.
Similarly, the hvdrofoil lifts the boat clear
of the water, freeing it from the drag of
the water, giving the sonsation of gliding
ar skimming thron the air. In the
choppy river where fhe tests were made,
spectators believed there might be some
difficulty in maneuvaring the hoat. Actu-
ally, there was less grouble in getting it up garden as it pul- j:
on the planes becguse the water slapped verizes and loos- °
the craft up on fhe hydrofoils and the ens the soil more thnmughh- It is made

drive of the Hargm!: kept it there. Dr. T of a]ummum ay cast in FJI.':E'.I:. T
G
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GEasier Ways ~ ~
~ ~ g of Doing It

Top, Cellophane Container
l'n?ﬁ.l[‘uuﬁn Prevents
Tarnishing; Being Trans-
arent, the Container
akes It Easy to Select
Any Piece of Silver at a
ﬂ]ﬂm‘.rl; When Sealed, Al
Adr Is Ezcladed

Abowve, a MNew Convemience for
Home Reading: Electric Lights
in Each Wing of the Chair Give
Abundant Ilomination for Read-
Il'l-ﬁ. Bawing, etc.; There Iz Mo
Glare

Begause Lights Are Buolow
egwel

Above, Space Heater and. I
aet, Du Chamber Burner
Thiae Glves an U Fire and
a Lower Fire: kis Resualts

fAhbove, Comb Cleaner with
Two Brushes That Rotate as

in Variation of Fuel Con-

sumptlon Fram One-Tenth 1o

DOne-Hali Gallom of il per

Huur; the Heater Is Said to

Be Highly Efclent and Un-
usually Quiet

P

Camb Is Drawn betweaen

Them ;| Left, Electric Drler

for Gloves. Handkerchieks,

Haogiery and Other Small Ar-

ticles; It Is a Westinghouss
Produce



Above, Parcalaln Pu Py
Acts ns ThreeWay
Enl:h:?L for Connmecting
Electrical Appliances o
Single-Wall Ogitlet:
Cords Plog In at Sides
or Backbone; Special
Procias Makes Pup Al-
most Unhreakahle

FEight, Nine-Inch Washing
Machine Operated by Turn-
ing Hand Crack: Thera Is
a Detachable Wringer with
Rubber Rollere; WVacuum
Cupa Rotate Like Thase tn
Full-Size Washers

Top, Window Cleaner with Flix-
ible Metal Haodle May Be -
iested eo Any Bize Eliding Win-
dow; One Eide of Cleaning Pad
ks for  ‘Washing and ke for
Dirying; Luft. Betal Ring Clamps
arvund Edpge of Pie Fan o Keep
Jukces from Escaping: Tt Alss

Senls the Crusts Together 4

e

o

Abtove, Mod el Kikchen a=

Arranged by Westinghomse

Electriz and Manwvlacturing

Commpany Seved Tlme: Nota

Arrangement of Elocerle

Stove, Sink. Refrigerator
and Table Space

B |
A
=
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Solarium Built into Rear of Bulletlike Train

MECHANICS

-l

5 .

&

%l Furnished is Ulira-Moders Manoer, Solaclom Ofers Unesuzl Coenfort 1o Travelers: 1t Wil Be 5 Festure of
P the Super-Train "Foing into Service Soon; Hote Exceptional View Aforded by Wide Windows

Cftering comfort and good visibility to
passengers, a4 solarinm, or son compart-

3 ment, will be a feature of the streamlined,
bulletlike train which the Burlington rail-
road will place in scrvice soon, The train
will be light, built of aluminum alloys, and
fast, driven at speeds abhove 100 miles per
hour by a motor. In the solariom at the
rear of the train, the passenger will find

[
s, something entirely different from the con-
. ventional observation coach. Strips of
H_;_:' stainless steel will hold in place a broad
"

expanse of shatter-proof glass, each of the
large windows an aid to visibility. Com-
fortable lounging chairs and soft, indirect
lighting are other features,

CRAYONS MADE OF OAT HULLS

) r'}'q.-"?rti:itﬁ' cravons can now he made from
eat hulls, an agricaltural waste. By treat-
ing furfural, an oily vellow liguid made
irom the hI.IH'F, with various simple chem-

o~

L

! AL g 1"-{1.1'4 ".i.{..u-t

i

Aangd. & awve,

el

el owd -0 ke M-_{I.L | ))

icals, a black substance saitable for cray-

ong has been produced. Tests show suchd -
cTayons are satisfactory in use a3 com- |3
pared with charcoal, and by varying the =3
chemical treatment, crayons of varying =)

hardness and blackness can he obtained. :J.

=4

OLD RAZOR BELADES ARE USED »
IN HANDY CUTTING TOOL

b
Ol razor blades . oy
are used in a 5
handy cutting tonl
which consists of
a handle or adjust-
able holder to re-
ceive the blades
- and a guide for
some tvpes of cut-
ting, The tool can
be used for opening cardboard cartons,
or as a paper cutter, pencil sharpener or

pattern I:ut tter.J E : .: “J' . {1?::
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::; GEOLOGIC MAP -::~Fu S SHOWS
-~ NATION'S MINERAL WEALTH

o |

After fifty vears of lahor, a new geologic
& map of the United States has been come
pleted, forming a hr:lilmll]_'.- colored pic-
; tutre of this continent’s rock-buried treas-
ures,
survey, shows more than 160 units of
—+—=rocks in twenty-three different color pnt-
ttnh The work h.u" been in progress
ce 1879, One map was published.in 1911
ut it was incomplete and has been ot of
jprmt for several vears. One of the -u:]ue:-a*"
obtained chiefly through this survey wor
is that there are promising deposits UF

mountains on the Atlanti: coast,

shr:rylhum inn the Rockies, Black Hills and f ;

ecause it is often mistaken for aluminum, =
Similar clues about possible mineral de- O
posits are indicated on the new map. 4
= (2 M
EASY-TO-OPEN OIL DRAIN PLUG
HAS BALL-SOCEKET VALVE

- Motorists who prefer to change oil in
their cars themselves, but have been de-
terred by thought of erawling under them
to remove oil drain plugs, need no longer
hesitate. A ball-socket valve which re-
places the ordinary plug can be opened
with a rod without even reaching a hand
under the ear itself, This plug is positive
in action, cannot come open accidentally
and is self-cleaning.

=

Ol Draln Plug Containing Ball-Socker Walve Wihich
Eim He Opened withput Crawling under. Car

- Ja. LD

i|_.-|-

This™ &
F 5 3 : o .
metal is rare and its discovery is difficult kY

dmmerscd inoa tub of water without get-
- chemical coating will not be affected by

g plane so that they will shed moisture, thus

The map, the work of the ],rr.'u]nf_fi-.:....: s

Hat, Suit, Shoes and Ewen Hose Bhed This Impra- |
vised Bhower After Chemical Treatment

CLOTH IS MADE WATERFROOF
IN CHEMICAL BATH

Treatment in a new chemical bath con-
verts fabrics into waterproof material so
that men’s soits, women's dresses, hats
and even sheer gilk stockings may be made
to shed water, 5o cfiicient 15 the process
that a velvet dress or a man's suit can be

Not a drop of water is absorbed
A flag with the

ting wet.
by the treated material,

rain. In the aviation industry, the process
will be useful in treating the wings of 2

preventing the formation of ice. Fabries
immersed in the chemieal are said to be
unchanged in phyzical appearance. g
S5 o 3
TYPEWRITER WITH COIN SLOT 5
OFFEEED FOR PUELIC USE :
Equipped with a slot into which the »
user drops a coin, a typewriter for public
convenience has been installed m a Los
Angeles department Fl'{r[ﬂ-;liﬂ tvpewriter
may it used thirty minates inserting a "i‘
t¢11--:cnt coin in the slot. s
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' (i, alive for a limited time, this docs” not et
mean that it can function normdlly be-
ciauge it must be kept under an anesthet-
~ic. The artificial heart conmsists of two 2
riubber pockets which dildte and contract = »
ke the auricle and vefitricle of 3 normal %
heart. It iz attachedto arteries and veins &

ey

3

MWatural Poses Are Basler to Obtaln When Photogra-
plier Uses the Wew “Flashleas™ Flash Lamp

PHOTOFLASH WITHOUT GLARE .
AIDS CAMERAMAN

Giving off only a soft glow, a new pho
tographic flash bulb is an aid to the tam%
eraman becanse his subject is not startled

i, and the pose is better, The bulb 15 coated
. deep blue inside, reducing the brilliancy
of the lash as seen by the subject but hav-
ing little effect on the film, which is sen-
sitive to the peculiar blue light. Photo-
rraphic work ingide churches, court rooms
and other places where vse of the brilliant
white fAash bulb is inadvisable is now pos-
“sible with the new bluc bulh, a product of
.= the Westinghouse Electric and Manufac-
B ~luring company,

&

r

“  "DEAD” ANIMALS ARE EEK’I\TED'%’:
GIWITH ARTIFICIAL HEART 'hs{ \

-

B
L\“ Apparently lifeless animals have hes
. & revived and kept alive for as long as three

< . and one-half hours by means of an arti-

% ficial heart after their own hearts have
been removed. This heart, which is bemng

"irom a battery refulates
% into the apparath:

clArd
= OVER

'-“3‘-:" During the fiscal year ending June 30,
E';‘-UIL‘TI: were 749 steam, motor, sail, unrigged

=
o

o

nd an electric current
i flow of blood

with glass tubes,

«

EVEN HUNDRED VESSELS
BUILT IN U, 8. IN YEAR

‘ r-l__c i."ln.

and yachting wvessels built in American »
shipyards and they aggregated 193313 o
gross tons. Of these, sixty-three vessels §
of 167,586 gross tons were of metal and

the athers of wooden construction.  All
vessels of iive net tons or over are includ-

el in the total. This compares with 898
vessels aggregating 221907 gross tons
built the preceding year.,

GAP ADJUSTER FOR SPARK PLUG
DOES JOB QUICKLY ;

.r
‘{‘?{tslmem of spark-plug gaps is made
easy by a tool with four ganges and a
forked opening for bending the ground
eleetrode in or out. The tool has a han-
dle like a buttonhook, with the forked
opening replacing the hook. The gauges
are riveted to the tool and may be swung

Q_jintﬂ pogition for measuring the gap.

schaTT, maintaims circulation of the hlood

“the effects of stimulating drugs on blood

: pressure of animals and it is hoped the
experiments will be of practical value in

U lempening up Wew ]-:nuwhdlger of the ciunse
«“of death following severe injury or shock.

“tested at. Georgetown Upiverzily medicali

by pumping it through the arteries and
 veing, Tt is being used to learn more about ~—

Top, Tool for Easy Adjustment of Spark-Plug Gap:
9 Closc-Up of the Adjuster :

4 Hali a million square miles of Arabia

remain to be e:s:pl::nre:lf_hj' foreigners.
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Latest Furmture 1ed mericany

b . Left, Floor Lamp
% w'i-.l-. Adjustable

Arm hitpported by
Wooden Peg;
Bigght, Cut-ut

Wood Decorationge | il N
Glised te Furnituce l 'f‘ 1
Eeplage ths Paint- " il sy ==
eil Dresigns - :

Belaw, Floor Lamp

with Twao Haady

Teaya; It Is Modeled

after the Old Candle
Staents

Eod Table Like Hlagck-
amith's Tool Box: Helow,
Mogarine Rack and Siand
with Cabineét for Brering
Baoks s

1ot
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AHAL‘!{EER FOR RADIO EE-:EI{I'ER

TE?TS-T‘ATEET TUBES

L

| iy T
&

~ alyzer for Receiving

Keeping pace with the rapid develop-
rent of radio receivers and tubes, a new
~pnalvzer is ready for the service man, It
Umnalyzes the set and tests resistance and
oltage., The device is simple in opera-
tion, flexible in application and designed
for testing tubes of even more advanced
construction than those now in use. Six
amd seven-pin tubes may be examined.
While the tester is built for direct-cur-
rent operation, it may be adapted to al-
ternating eurrent by the addition of a
copper-oxide rectificr,

AFRICA IS SEEN AS BIRTHPLACE
OF MODEEN TYPE OF MAN

|20l . it

c Africa, and not Asia, was the original
center of humanity, the scientific “Garden
of Eden.” This is the conclusion of Sir
Arfhur Smith Woodward, British author-
ity on ancient T, who pﬂinls to recemnt
skeletal evidence unearthed in Tanganyika
'ﬂ'tErnLury, Adfrica, that a kind of man lived
£L3there very early in the Pleistocene or ice
e pgre who resembled modern man closely.
=0 This is taken as an indication that the
-H-“\“H.'I'EHI'J:].L'FI:I tvpe of man may have appeared
) much earlier in Africa than in Europe or
- Asia. There are four types of mankind

=
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ote Sockets for Testing the Latest Radie Tubes in
<3 This-An 3
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ﬂuuer jaw found in Germany.
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wafrom the human stem, sort of unsuccesse=
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Pl}PULA'R MECHANICS
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which d1upp:nr¢:d hcfun.‘: the rise uf true
men to domination of the earth. One iz
e Piltdown dawn man, discovered i

:J-Lu rland. Another 1s the famouns ape-man

i Java, and contemporary with these is
e Heidelberg man, known only by ong
Most row
1tly discovered iz China’s fossil marf,

of these are regarded as offshoote

ful experiments of nature- as comparcd=
with modern man and his ancestors, Ex-
tinct also is the Neanderthal man whp
was widespread in Evrope at a time tha
is reologically less remote than the open- -
ing chapters of Pleistocene time. 5o ax
million years ago, more or less, there weres
five kinds of men existing iﬂ different
parts of the world., All arose from a com-
mon animal ancestor and one was tless -
.mn.-:] to'evo Ive into ourselves, : F

VEGETABLE cLEaHERi
DOES WORK OF SIX PERSONS

Bunch wvegetables are washed at tha.
rate of one bunch per second in a f1‘1.11
and vegetable cleaner which the 1n1.rl:‘:1'ltu1"‘
claimz will do such work as rapidly as ﬁ-l
persons. It will alse wash and polish tu
matoes, and polish apples, peaches, peps
pers or cantaloupes. The cleaner has beems o
used successfully to wash eggs and tak
the sprouts off potatoes, It will polisht
from twenty-five to forty bushels of to-".
matoes an hour and up to sixty bushels
of apples. Onions can be cleaned at the
rate of seventv-five bushels an hour,

Fruit and ¥

etahle Cleaner W
Yegetah Cleans

jch Washes Buﬂthi

”JTa el
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HILE televisian is stifl “just around

the corner.” two voung Chicago eii-
gineers claim to have ready a perfected
system which combines the auwdible pro-
rrams now broadeast by radio with visual
effects produced in the home, through the
medim of g new method

lation to each other., The operator of the
master projector at the station supplying
the serviee to suhseribers maintains coms-
plete contral of their home projectars at
all times, He can halt them when a printed

[ Cotinued fa e T1EMA]

b . B —. |
of ilm projection and re- || e

mote control, By means of T ||\ O JSeCARER

this radio control through | ._:,—_-;-_"f

existing broapdcasting | S BELAY e TuRE __r.a;.ll
equipment, and on the L g =7y o £y

present broadcast wave- | | FROJECTOR :ﬁ‘f_ﬂjE ] |

lengths, the studio audi- | : (e I”L' Jea - HAF TR

ble program and the hame  |= -E‘_'ﬁ_  Sebankbin]|

visual performances op- [ aAT " Sresesyon — —

erate in perfect timed re-

Complete Heceiving System for Synchropized Scund and Fictures

741



ROADCAST pro-

grams, police calls
and amatears are all
within the range of this
25 to J00-meter begin-
ners set. The cost is
very low and most of
the parts can be sal-
vaged from discarded
receivers. Unlike most
heginners’ sets, that are
usually assembled on a
breadboard, this one

NE-| UBE

that a small magnetic speaker
may be used at a later date.

As the tube is of the heater type
it may be operated, without re-
gard to polarity, with a G-volt
storage battery, or a G-volt trans-
former can be used. instead. Re-
gardlesgs of which methaod vou
choose, no changes are required
in the wiring. However, if a 6-
volt heater transformer is used it
will be necessary to connect a
switch in the 110-volt a.c, supply
line, or the operator can plug the
line in and out of a convenient
wall socket as desired. .

It is a good idea to
wind the plug-in coils
first; three of these
coils are required o
cover the range from 25
to 500 meters. Saitable
coil forme, 1% in. in di-
ameter, are available.
However, these forms
may be made from old
S-prong tube bases and
lengths of bakelite tub-
ing having a M-in. wall,

emplove a sheet-metal panel and base. The tabing fits down over the tube base
The parts are not crowded and space has  where it is held in position with pood
been reserved on the base for an addi-  strong gloe. The wire sizes and turn data
tional tube, and an audio tranzformer, so  are given for each coil in Fig. 1. Owing to

-0 O SO0-WETER. CONL

B TS WIRL (KT,
g

MRS, : ! . | AT
G TORRELENT.CDIL ) & 3 = i H = ~— GTaRT F GRT CEL

L | ; i ' - BTRE OF THM PAPER
£ TURME (SR COL)—+ | ' ] =iy VIR R0 COL
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lack of space the actual number of turns
are not shown on the coils; the lines mere-
Iy indicate the position of each winding
and the start and fnishing ends that ter-
minate in the base prongs.

Small holes arve dralled at the start and
finish of each winding. Starting at the top
of the form, the wire 15 ingected from the
outside and run down through the proper

{Hf' br’éﬂﬂﬂ f’ﬁ" J_

RECEI\)ER

prong where it is clipped off even with the
end. The insulation 15 then scraped from
the end of the wire which is firmly =0l-
dered in the prong before beginning the
winding, The various prongz are easily
identified as shown in the sketches helow
each coil in Fig. 1. Some of the socket
connections, contacted by the plug-in coil
{Comtimed to page 12040
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e % )II’— Thumbtacks Used for Terminal Markers
o Celluloid-covered thumhbtacks make road
i terminal markers for identifving battery
" leads, antenna, ground and phone posts,
e . \ PLATE TERMINAL The tacks are made in various colors and
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Sectional View of the “Metal”™ Sereesn-Grid Tube; In-
sert Photo Shows Tuehes under Test

You Can Walk on These Tubes

Radio recciving tubes that may be
dropped & ft. on a concrete floor, or
walked on, with little risk of damage, have
been recently introdoced in England. A
c¥lindrical copper container, which also
serves as the plate, replaces the uzual glass
envelope, The tubes are smaller than
those in common use and are claimed to
be more wniform and frecr from micro-
phonic noises, The vacuum seal is made
at the lower end with glass through which
the grid and cathode leads are brought out
for connection to the terminals. The plate
terminal 5 connected directly to the cop-
per cylinder which forms the greater part
of the vacuum inclosure. This entire as-
sembly 1s mounted inside a ventilated met-
al shell. These rugged tubes are now he-
immg made in standard English types,

f[Blueprints covering radio construction
articles in past issues can be obtained for
23 cents each; when material lists are not
included in the articles, these are available
without charge on receipt of postage,

may be marked on the top with india ink,
after which, a coating of clear varnish can
be applied. This method of marking has
been found especially useful for experi-
mental layouts of the breadboard type.
These tacks may also be mounted on met-
al or bakelite panels by drilling small holes
that will just admit the pin. The point
may be dipped in shellac before inserting
or 1t may he clinched at the back,

o460

Shadow Meter for Close Tuning

To accurately tune receivers equipped
with antomatic volume control, it is nec-
essary to use some form of visual puide
as the operator cannot depend upon a
change in loudness to set the dial to the
correct position. A slight error will canze
distortion that is quickly noticed by a erit-
ical histener. The Westinghouse shadow
mcter, designed for receivers of this type,
spreads a broad shadow across the meter's
face when the set is not accurately tuned
to the station, as shown n Fig. 1. As the
station is tuned closer the shadow grad-
ually narrows, on the scale, to a mini-
mum width to indicate the sharpest tuning
point. The meter consists of a hight alo-
minum vane and shutter on a moving
coil in @ magnetic field. The shutter inter-
cepts the light ravs of a miniature lamp,
casting a shadow on the translucent dial.

Fic.2

Fie.|

Left, Broad Shadow Indicates Poosly Tened Station;
Hight, Same Btation Froperly Dialed
-
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. C:..n.e Er:l. I1|=r Nation Showing Miss Ellis Tuming ia
One aof Her Favorite Stations

Miniature Battery Set for Bicycles

Mizs Patricia Ellis, of Hollywood, takes
her radio receiver along when she goes for
a spin on her bicyele. These tiny sels, that
may he operated with dry cells and small
I-batteries, ::Fu_ often séen on the beaches
in t?urht camps. The bievcle instal-

is quite ‘simple; the receiver is
Jamped to a board mounted on the han-
dlebar and the batteries are fastened to
he frame in the position usually ococu-
pied by the toolbox., Another suggestion
would be to use a small, wire package car-
spier for both the batteries and the receiver.,

Receiving Television Bignals

While the ear may be fooled into ac-
cepting poor andio amplification as per-
fect, the eve immediately detects uneven
receiver output in television reception.
For televised silhouettes, this lack of uni-
formity is not noticeable, but really good
resistance-coupled  amplification 15 re-
quired for the satisfactory reception of
halitone pictures, Stations located n a
number of the larger cities are now broad-
casting regular television programs that
can be received within a radins of about
100 miles, Experimenters arc invited to
tune i on the broadeasts and send in re-

ports of reception. Signals can be picked.

up, from most of these stations, with a
cathode-ray receiver or a receiver of the
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scanning-dizk tvpe vsing a 60-hole single-

spiral disk running at 1200 revolotions
per minute, In Chicago, kansas City and
Minneapolis, a three-spiral 43-line scan-
ning disk is required, and the speed is W00
Sy

Set Tehter Keeps Pace with New Tubes

Complicated switching systems  are
avoided and extreme Aexibility iz claimed
for this Weston sct tester, or trouble an-
alyzer, now available for radio service men
and experimenters. As more pins con-
tinue to appear on the new tube bases, and
the tendency is to get more elements into
a sitirle tube, many set testers hecome. oh-
solete almost over night. Voltage, current
and resistance readings in a radio set are
obtained with thiz tester by means of a
standard analyzer plug which hrings out
all of the terminals, However, instead of
bringing these terminals to the inside of
a complex instrument, they are brought to
a small rectangular hox carrying a tube
socket and a group of pin jacks., This
tube-selector unit plags in at the top of =%
the instrument, as shown in the photo, andeg
connections maile to the liv
means of small leads fitted with tips fof
the pin jacks. These plug and =
tube-selector nis INEXPEnsive

15,

are snckel

separate
are and ¥
tuhes:

They,

—

'il'l-

Tl.'..'l.”q."l||]-:' for all [?I'l."il'l" types
a5 required,

others will be added

Solective See Teater with Tube Selector Attached: the
Four and Five-Prong Units Are at the Right
-F'H.
may also be vsed to bring any of the old-
er testers up to date. 75:—-

"i.__"-t.
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By
BOE HARTLEY

TI‘IIS little broncho, animated by a light *

spring motor, cuts the most amazing
capers, bucking, galloping and leaping into
the air, And sometimes, in sheer deviltry,
he stands on his nose and just kicks. Hav-
ing the motor, the rest of the job is ex-
tremely simple, being largely a matter for
the jigsaw and soldering iron,

On a sheet of paper marked into M-in,
siquares, lay off the outlines of the various
members, then trace them on wood, pref-
erably white pine, although & harder wood
will make a more substantial job. The
head and tail are cut from 15-in, material,
and the lega and zides of body from Hg-in.
stock. Assembly of the various parts is
illustrated in the drawings. A motor such
as 15 required can be taken from tovs such
as are sold at the ten-cent stores. The
pinion shaft of the motor should be pro-
vided with a crank having a 2-in, throw,
or describing a circle 1 in, in diameter
when making a complete revolution, To

I
\
]
_(_
/

this crank solder a tin disk to serve as a
guard to prevent the connecting rods
from slipping sideways. Note that the
legs are assembled in unit pairs, the hind
ones with two wood cross memhers and

AT
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the fore legs with one.
One connecting rod 1s
[astened to the upper
rear oross memhber with a
staple, and the other
te the base of the neck
with a screw amd elons
gated loop, permitting an up-and
movement, The creeper 15 arrangod so
that it will swing backward, but no farther
forward than the vertical, This causes the
horse to move forward. The hind leps
swing on a Mg-in. rod that fits tightly in
the legs but turns freely in the body, The
fore legs swing on another axis which
turns freely in the body.

Hardwood wheels 134 in. in diameter
turn on axles made from nails. The wheels
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should have rounded treads to offer the
minimum of resistanee. The two sides of
the body are glued to a spacer along the
back, and the tail 15 counterbalanced and
swings free on its axis, bobbing up and
down when the broncho bucks, It is, of
course, important that all parts work free-
Iv to get the maximum performance.

Methods of Obtaining Quick Prints
from Negatives

When you are in a hurry to obtain a
print from & negative without waiting for
it to dry after developing, place it hetween
two sheete of clear cellophane, Before do-
ing this, however, the negative should he
placed n 2 hardener, and care should be
taken that it does not come in contact
with a printing surface that 15 too warm
ar the emulsion may leave the backing.
Another way of getting a print in a short
time is to soak the negative in alcohol, as

it comes from the wash, for abiout 2 min.,
after which it iz dried in circulating air.
Prints mayv also be dred gquickly by soak-
ing them in alecohol for 2 min., and then
burning the aleohol off, The print will be
left drv, but it will not burn. If this meth-
od is used, a print can be made and dried
in about 3 min. This is not advisable for
avetage use because the print does not
have time to be properly fixed or washed,
but where quick proois are needed this
method  will save muoeh  time.
Thompson, Kansas City, Mo.
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Ideas That Will Help to Improve the Home

Electric Clock Permanently Connected
to Wall Outlet

Your electric clock ean be permanently
connected to a wall outlet by running the
cord through the plate of the conduit box,
After & hole has
been drilled
through the plate,
the plug 15 Te-
. moved from the
cord, the latter is
slipped through
the plate and the
bared ends of the
two wires are then
connected to the
terminals of the
receptacle inside
the box, If the
plate is metal, the
hole should be deilled large enough to ac-
commaodate a small bakelite bushing,

This Cupboard Door Has No Ridges
to Collect Dirt

A simplified type of cophoard door,
which iz quite an improvement over the
old-style door with its set-in panels that
collect dirt on the
lower stiles, 1s made
of ¥4 or 34-in. stock.
The edges of the
vertical pieces are
beveled witha plane
to form Mg-in. V-
grooves on the
fromt =ide when
butted together,
Twa celeats mor-
tised Hush with the
rear side of the
door provide the
necessary rigidity.

Sheet-Metal Hood Helps Draft
in Fireplace

For quickly starting a fire in a fireplace,
you can cover the front with a sheet-metal
hood, leaving an 8-in. opening at the bhot-
tom for draft. The hood is Atted at its
lower edge with two iron bars that rest
on bolts 1in the side of the freplace or fre

A

| ¥
- =m=J | K
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Dyaft wnder Fire Increased by Installing a Bheei-
Metal Hood in Frong of Fireplace

box, and at its upper edge with & curved
piece of flat iron, or better, a piece of
spring steel, which 15 pushed wvnder the
top. The hood s removed after the fire
has been started.

Safety Wall Thimble for Stovepipe

Fires that are started in homes by an
overheated stovepipe where it passes
through the wall or ceiling, can be pre-
vented by using a
ventilated wall
thimble of the type
shown, Tt consists
of two short
sheet-metal tobes
riveted or welded
at the ends to a
sheet-metal disk,
with holes in it
s0 that alr can ¢ir
culate between the
tuhes and carry
away excess heat,
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Iron Holder Set Flush with Tnp
of Board Saves Work

When doing a large ironing. the fatigue
caused by constantly lifting the iron from
the board to the holder can be eliminated
if the latter is set Alush with the top of the
ironing board. Cut a hole near one end to
take the holder and then serew o block to
the underside with iron brackets as shown
i the detail, The haole should he cut at
an angle so that the iron can be pushed
onto the holder without twisting the arm
from its natural position.~Harold E, Ben-
son, Denver, Colo,

Rubber Pouring Spout for Oilcans

Pouring oil and Liquids from a can may
he greatly facilitated by the attachment of
a rubber pouring spout. It is made by cut-
ting a rubber band
from an inner tiuhe
so that 1t 15 wide
at one side. When
used, the band 12
snapped aronnd
the nozzle and
handle of the can.
E. Hendrick-
som, Arpyle, Wis,

—I3,

[ Oxyegen and acetylene tanks should nev-
er he dropped or handled roughly, and
should not be stood on emd, onless fas-
tened to prevent them from falling over.

POPULAR MECHANICS

A Camouflaged Duck Blind

Many hours of hard work cutting weeds
and brush with which to make a dock
blind can be eliminated by using old
squares of eanvas camouflaged with paint.
Practically all shades and eolors of a shore
i autumn can be simulated by smearing
the canvaz with different colors of paint.
The duck boat should also receive its share
of coloring, The sides may be painted to

ook like water or marsh-ground reflec-

tions, and over the gockpit, a covering
may be spread and smeared with brown,
green and vellow paint to resemble piles of
marsh hay and driftwood. A blind can be
bt wherever it 15 conventent to set ouwt
decovs, If the shore i3 weedy, a few arm-
fuls of cattails, rushes, or marsh hay, prop-
erly placed, will help the deception. At the
cnd of a dav's shooting, the blind can be
rolled up and stowed away in the boat for
use again the next dav.—Ben C, Robinson,
MNewcomerstown, Ohio,

Weighing Letters with U. 8 Coins

Have vou ever
been in doubt as
to the number of
stamps to put on
a letter? A quick-
lvimprovised scale
can be made by us-
ing five mew U, 5.
COIME; a penny,
nickel, dime, quar-
ter and half dollar.
Place the letter to
be welrhed on one
end of a role thar |55
has a round pen-
cil under its center. Line up the coins as
shown so that the larsest one is even with
the opposite end of the rule. Shghtly ro-
tate the pencil to balance the letter, If, at
the exact points of balance, the pencil is
slightly eloser to the eoins than it is to the
letter, one stamp is sufficient, but if it is
closer to the letter, two stamps are needed.
As these five coing, when new, weigh ex-
actly 1 oz, which is the maximum allow-
ance for one stamp on a first-class letter,
one of approximately 2 oz, can be weighed
v placing a second set of coing directly
over the first, —Ernest E, Smith, Los An-
peles, Calif,
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An Attractive Log-Cabin Desk Set and Lamp

Reminiscent of vaca-
tion days in your log-
cabin camp, this desk set
has a pencil trough, two
fountain-pen holders, and
a miniature log cabin in
which stamps, pins and paper clips
are kept. A small lamp illuminates a
background of pine forest in silhou-
ette, which adds considerably to its
attractiveness, The top surface of the
hase is cut away to form a gradoal
slope, and the cdges are rounded so
that when covered with sand, the sur-
face will be quite realistic in its re-
semblance to the grounds around the
cabin, A semi-circular background, just"'l
behind the cabin, consists of a plywood
frame that holdz a parchment-paper scene
of pine trees, painted with a dark opague ﬁ"
green. A removable roof of thin veneer,
ruled to simulate shingles, makes the in-_ 7
terior of the three-room cabin acceszible,
The zides are built up of matches, cut to®
resemble logs and glued together, after’?!
which an application of. stainwill give |
them the appearance of weathered wood,] ™
The chimney 15 a block of wood, carved
and painted to resemble masonry, After
gluing the cabin to the base, coat the lat-
ter with glue and sprinkle on white sind.%
A Flm' cone placed on thr.. apposite side- .

. BLOCK BF woll CARVED
i ] Fr-lﬂTI'.U LIHE 55E
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the scenc :m{t add to iEs novelty. The p::u-
cil trough is mercly a shallow groove .
made with a round-edge gouge, while the,
pen holders are short sections of a tree =
branch, with the bark left intact. These
are drilled to hold the pens and are fas-
tened with screws or dowels, ki
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Identifying Keys in the Dark

Sefecting Your Keys dn the Dark by Fesling the Nicks

S

Filed in Different Locations

Small nicks filed at different places on a
bhunch of keys that are somewhat similar
in shape will aid greatly in selecting the
right one in the dark, the location of nicks
bheing the means of identifying each key.
Another way is to file one or more nicks
at the same location on the key and use
the number of nicks to Wentify each key.
In either case, vou can quickly select the
right kev by feeling them with the ingers

Arrangement for Carrying an Extra
Spare Tire

On long auto
trips an extra
spare tire can be
carried as shown
in the illustration.
Two pieces of flat
iron are pivoted at
the center with a
halt and are hent
at one end to hook
over the regular
spare and at the other to support the ex-
tra tire. Leather straps around the tires &
the top and bottom hold them together,

Predicting Storms with Homemade
Weather Glasses

Interesting chemical weather glasses,
which change in appearance with changes
in the weather, may be made by anvone

ﬁ-{"ﬁtfu“:r' TEMOVEe
If a mixture consisting of pnta:-':f-ium tii= he hand, and after

trate, ¥4 dr.,, ammonium chloride, ¥ dr
camphor, 2 dr., and denatured alcohol, 2
0%, is placed in a long test tube and the

mouth is covered loosely with a piece of

| denatured alcohol, 6 dr.,

MECHANICS

thin rubber, a heavy sediment in the bhot-
tom of the tube will indicate fair weather,
When the precipitated matter rises to the
top of the tube and the solution becomes
very turhid it indicates the approach of a
storm. Another weather plass, which acts
differently but also changes with the
weather, 15 made by pouring a solution
consisting of potassium nitrate, 38 gr,
camphor, 24% dr., ammoniom chloride, 38

r., distilled water, 9 dr., and 188-proof
into a long rlass
=t tube and covering it loosely,

Checking Loss of Compression
in Auto Motor

Compression losses in an auto motor
may be determined by removing all of the
apark plugs except the one in the cylinder
to be tested, and then cranking the engine
slowly by hand in order to “feel” the com-
pression of the sugpected eyvlinder. 1f there
15 A loss of compression, the source of the
leak may be found by inserting a short
length of rubber tubing into the crankcase
through the fller pipe, making certain
that the lower end does not become closed
with oil. Then, by holding one end of the
tube to your ear while an assistant cranks
the engine, any leakage past the piston
can be clearly heard. If this cannot he
heard, it is safe to assume that compres-
sion is heing lost through one, or perhaps
both, valves.

Grips Made on Your Gun or Casting
Rod with Plastic Compound

"™ A comfortable grip for the hand is eas-
®=ily made on vour gunstock or casting rod

with o E!aqti{: compound fhat adheres

eadily and dries hard. Press some of t11|:.!
plastic around the
odd and then grasp
it in the natural
¥, pressing the
ingers firmly into
he plastic to make
deep impressions,

the plastic has
dried, sand lightly
amnd stain to match
the handle,
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Simple Ways of Solving Motoring Troubles

Have vou ever had the gas siphoned
from wour tank while you were gone?
Use of a bicyvele padlock with a heavy
shackle will usually avoid this troable.
First pet the lock, measure the thickness
of the shackle, and then select a drill just
a trifle larger. Two holes, opposite each
ather, ave drilled in the filler tube so that
when the lock is attached, one side of the
shackle will press firmly against the top of
the cap, which prevents it from being un-
serewed, Of course, the shackle can he
bent up and over the edge of the cap with
a pry bar if the thief is determined, but
such methods are uzually not rezorted to
by those engaged in petty theits of this
kind, and vou may e reasonably ceriain
that vour tank will
not be molested.

Sudden jerks that
Enap towitg ropes
will he absorbed amd
breakage reduced to
g minimum I1f an old
model-T shock ab-
sorber, of the tvpe
shown, i2 attached to
one end of the rope.
Thiz 1z best done by
balting the jaws of
the absorber to the
end links of two
chaing, one of which

1% tied to the end of
the rope and the oth-
er is wrapped around
the rear axle or
bumper of the tow
car. A bolt inserted
through two of the
links and htted with
a large nut holds the
chain in place., A
shiock absorber will
be found better for
this purpose than
single-coil springs,
as the latter are like-
¥ to e broken when a sudden strain is
applied. However, three or four heavy
coil springs attached to steel crosspicces
at each end may he found practical.

I the lower drawing 15 shown a simple
tool for spreading heavy tires so that they
can be readily ingpected inside. The tool
is a piece of flat iron bhent to the shape
shown in the detail, and fitted with two
mietal spools, one of which rotates, Both
are held on studs screwed into tapped
holes i the positions shown.,

When a shatter-proof windzhield of
the tvpe having a sheet of nitro-cellulose
between  two  pieces of glass becomes
cracked, air getting nside ofiten causes
discaloration, which ohstructs vour view.
To prevent this trouble, coat the erack
with collodion as soon as possible after
the break, which seals it,
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Cup on Camera View Finder Helps
Photograph Airplanes

Brass Cup Soldered to Camera Yiew Finder Shades
Eye When Pheotographing Moving Objects

Photographers who experience diffical-
ty in shooting distant views of airplanes
in flight, or other moving objects, by hav-
ing the image lost when sighting through
the view finder, can prevent this trouble
by fitting the view finder with an eye
shade. A small brass cup, about 144 in, in
diameter, 15 soldered to the rear sude, a
square hole being cut in the cup. The
shade keeps sunlight from shining be-
tween the eye and the view finder.

Setting Traps to Catch Mink

Here is a method of setting a trap for
mink that has been [ound highly effective
in the middle and late autumn season,
Take No, 1 size single-spring traps and
start out along a creek or small river
where muskrars have been feeding on
corn shocked along the shores. Places
where you find muskrats are also likely to
be frequented by a colony of mink, as
muskrat meat and rock bass are their fa-
vorite foods during this season. Inspect
. the shares of the stream carefullv, and
wherever vou find a muskrat hole in the
bank with water standing from 1 to 3 in.
deep on the bottom of the entrance, set
the trap. Do not do this, if possible, while
standing on the shore, but wade along the
edge to the entrance of the urrow and
scoop out a level place for the trap to rest
on, Be sure the pan of the trap is not
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maore than an inch or two under the water.
[i necessary, build up the hottom of the
entrance with zand, or set the trap far
back into the hole where the water is of
the proper depth to just conceal the jaws
and pan. Then stake the trap with an 8 or
10-ft. pole, first trimming off all branches
except at the extreme end where the two
main branches should be cut to form a
wide Y, Sharpen the butt end of the pole,
slip the trap-chain ring over it and push
the sharpened end firmly into the mud
just under the surface of the water to
one side of the burrow, Cover the chain
with mud and the set is complete,

Rubber Keeps End of Wood Stake
from Splitting

Three or four thicknesses of old inner
tube tacked to two blocks, will, when
slipped over the
top of a woad
atake, absorb some
of the shock from
the hammer or
sledge and help
prevent the wood
from splitting
while it is being
driven into the
ground, The
length of the inner tube should be folded
over double and the blocks tacked to the
ends so that when the rubber is placed on
the stake the weight of the blocks will
keep it there.

Tightening Bristles in Paint Brush

Small paint
brushes that lose
their bristles can
he temporarily re-
paired by wrap-
ping fine wire
around the bris-
tles close to the
ferrule, This Little
kink is especially
handy if you have
arush job of
painting and the
bristles are loose
in the only brush
available,




By LESLIE H. PHINNEY

’\H I have worked for eizht vears
. i

g =
to know something about the trade,
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but when a {tiend azked me to repair
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the hook shown in 1 14, I., il
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the craft at hand, T was
abont the owtecome,

was completed

rather doubtful
Fortunately the _:.||'-
with cxccllent resualts and
as the erode method wsel was thoroughly
practical, it mav he helpfol to others who
have old books thevy wish to renew.

Take tor example a hook with numer-
ais loose 1:':|l.q.'-C. the :-'l.".'.'i"l'_hr it the 1
mamiig zections broken and the covers
removed, The first step is to mend all
torn leaves with transparent tissue tape.
Loose leaves that are torn at their back
edgres are reinforced and brought to iull-
pare width with strips of light weight
white paper, pasted over the margin, All
pages are then put in orvder and are lined
up at the back and top. The book 13 next
placed hetween two wonden hlocks, so
that the back projects about 4 in. Set
the assembly on a table and weight it
down with a fHatiron or other bheavy ob-

ject.

Cover the projecting back with a
thick flour paste to which liguid glue has
heen added, one teaspoonful of glue to 12
pt. of paste. This s worked well in he-
tween the edges of the leaves and sections,

and rubbed down with a round-edged
picece of wood until all erevices have been
filled. Then set the book away to dry for
24 houars.

Resuming the work, cut two sheets of
hond paper jugt a trifle smaller than the

733
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light rope around them, and the next step
is to cut grooves for cords as in Fig, 3. A

hacksaw will be found handy for this pur-
pose and the grooves should be undercut
so that they resemble an inverted V. Cut

size of the pages. A 2-in, strip of muslin
iz pasted to the edge of these “end sheets,”
Fig. 4, so that the space between them is
about ¥4 in. less than the thickness of the
book. The muslin strip should project
about an inch bevond the paper at each
end, The assembly is then placed over the
sides of the book and the muslin strip is
pasted to the back. When dry, the book
iz clamped between the wooden blocks,
Fig. 2, which are tightened by twisting a

pieces of loozely twisted hempen twine 2
in, longer than the thickness of the book

and glue them in the grooves, See Fig. 5.

Let the pieces of twine project ahout an
inch on each side of the book. When this
glue is nearly dry, lay the book on the
table and tap along the back edges to
slightly round the back. Place it between
the blocks again, so that the back is held
i a rounded position, apply a coat of
paste and rub down with a crumpled
newspaper, When dry, the back will he
permanently rounded.

The extending ends of the muslin strip
are then coated with ploe and doubled
over, a short piece of hard twine having
heen placed at the fold as in Fig, 6 to form
the *head bands.,” The fold should be
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close to the edge of the back. An extra
strip of light cotton flannel or similar
cloth, 2 in. wider than the thickuness of the
book is next glued to the hack, after which
a piece of strong brown manila paper is
plued over the cloth, the paper being 34 .
shorter than the length of, and just as
wide as the thickness of the hoak.
Preparation of the two covers with a
flexible cardboard “hacking ridge” be-
tween them, is done while the book is dryv-
ing. Covers arc cut from heavy cardboard,
unless the old covers are still in good con-
dition, Their size should be a trifle lavger
than that of the pages so that they will
project at the front, top and bottom, but
allowance st be made for a Y§-in, space
between the covers and the backing ridge.
The width of the latter must be equal io
the thickness of the book. Now lay the
covers down with the backing ridge he-
tween them on a piece of hinding ¢loth as
shown in Fig, 7. Binder's cloth for covers
may be purchased from any book
bindery. Buckram cloth is the
most durable. Thin imitation
leather may also be used. Cut the
cloth, allowing ¥4 in. on all sides
for turn-over. Then coat the n-
ner surface of the eloth with glue
or paste and press down the cove
ers and backing ridge, after which
the edges of the clath are careful-
Iy turned over and pressed down
tightly on the inside. Be especial-
Iv careful to avoid wrinkling at
the corners. An old cover will ghow the
proper method of folding here, Round - .
corners are harder to turn than square 13 FAHCY- PAPLA_
ones. After the edges have been folded Cusn
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over and pressed down, and before the

gluoe on the cloth has dried, take two
sheets of heavy paper about the same
thickness as the binding cloth and cut
them to fit inside the covers so that it will
not overlap but will butt against the cloth
as in Fig, B Cut these pieces a trifle un-
dersize as they will enlarge when coated
with paste, which is next done so that
they can be fastened permanently in place.
The purpose of these pieces is to offset
the tendency of the covers to warp o that
the elotli gide will become concave, In
fact, when the paper dries it will shrink
and should cause a slight bow in the op-
posite direction, causing the covers to
tightly hug the volume,

Next lay the book in place on the back
cover as shown, and bring the front cov-
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er over s0 that the backing ridge is in line
agamst the back of the book. Tie a picce
of amooth, hard twine loosely around the
book letting it lie in the Y4-in. space be-
tween the backing ridge and the covers,
as in Figs. 9 and 10. Place the book he-
tween the hlocks again, the edges of the
latter coming just over the cord hut not
resting on the backing ridge, Then squecze
the assembly in a vise or put it under
welghts so that you can get at the hack to
rub it well down against the book. Pres-
sure of the vise or weights will also preas
the twine down forming "backing grooves."”
Straight lengths of 14 or #a-in. wire are
even better than hard twine for this pur-
poze, Keep the assembly under pressure
until the covers are thoroughly drv. Then
remove the book from the blocks, open
the covers and fray out the ends of the
cords that were first glued in grooves cut
in the back, Fig. 11, detail A, and paste
the fraved twine to the end sheets 2o that
none of the strands cross each other, Then
pazte the fannel strip and the end sheets
to the mside of the covers as shown in
detail B of Fig. 11. If you desire, this op-
eration can be done before the previous
job of pressing in the backing grooves,
which makes it possible for both gluing
jobs to dry simultaneously. To prevent
wrinkleg, the end sheets must be ctretehed
toward the front edge of the covers. Also
a sheet of oiled paper ehould be placed be-
tween the end sheets and the hook to pre-
vent the end sheets from eticking to the
pages,

When dry, vou can do the final job of
pasting some fancy paper over the inside
covers and fly leaves as shown in Fig. 11,
detail C, bringing this over the edge of the
hinding cloth. When first opening a book
after 1t has been rebound, or one that is
new, lay the cover flat on a table and hold
the book in a vertical position. Then open
a few leaves from each side and bring
them back gently, By continuing in this
way until the center of the book is reached,
it will be “broken in" properly and will
never have a cracked bacl,

[ Grease or vaseline, rubbed on the hands
hefore starting on a dirty job, will keep
dirt out of the skin pores, and enable the
hands to be cleaned much more easily
after the work is finished.
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A Rotary Ash Sifter to Mix Sand and Cement

To save time in mixing ¢cement for small
jobs around the home and to assure uni-
formity of every omix, I got a used ash
sifter, in fairly good condition, of the type
having a cylindrical screen that revolved
insile a sheet-metal caze. A wooden frame
to hold the sifter was first buailt high
enourh to permit a wash

Coal-Ash Bilter Saves Labor "
|:-:,l Screemin g and Mixing
Band with Cement o One
Dpecation

tub to be slipped under it
as shown in the drawing.
Although the base on
whicl the tub is shown s I -
not essential, it was found !
ecaster to slide a full tub of :
the mix from the base than

to slide it over the ground,

At the end of the sifter,

vou will find an opening to |
drop out clinkers, When k&
used for cement mixing,

stones and pebbles are

thrown off at this point into a pail set di-
rectly vnderneath, ITn wse, the correct pro-
portions of sand and cement are dumped
into the hopper and by turning the crank,
are mixed in one aperation, the mix falling
into Yhe tub. If running water is available,
vou can make a simple nozzle for wetting
the mixture, It consists of a length of pipe
bent at right angles at one end, which i3

T

then flattened to eject the water in a fan-
shaped sprav. To wse the nozzle, it is
pushed to the bottom of the mix as indi-
cated, The water is allowed 1o run until
it barely covers the mix, and shutting off
the water as 2oon as it comes to the top of
the mix, makes the consistency just right.
A little stirring with a hoe completes it.—
. M. K. Jaques, Chicago,

Luminous Knob Makes Flashlight
Easy to Find in Dark

By removing the
luminous knoh
from the pendant
of a light pull cord
and placing it in-
sidde the reflector
of vour Hashlight,
. it can be readily
found in the dark.
_ In thiz position
the luminous
chemical inside the knob will be re-ener-
mized each time the flashlight is used—
F. W. Bentlev, Jr., Missouri Valley, Towa.

How to Make Furniture Polish .

Good liguid furniture polish is made by
melting together white ceresin wax, 1 Ih,,
laundry soap, 3 oz, after which turpen-

tine, 214 pt., 15 stirred into the solution.

When thizs mixture has been completed,
stit in warm water, 2 pt,, to form a creamy
paste, which 15 then rubbed into the for-
niture with a damp cloth. To finish pol-
ishing, rub the surface with a soft, dry
cloth that iz free of lint.

Tool Rack on Side of Ladder

Nailed to one side of a ladder rail, a strip
of leather or inner tube provides a handy
place to keep toals
while working on
a ladder, Tn this
way, the tools are
alwavs at hand
when wanted and
are not so likely
to he dropped as
they would when
laid on the work.
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Eack Consisting of Wood Blocks and Hacksaw Blades
Helds Freshly Painted Work Whils It Dirigs

Drying Rack for Painted Work

Made from wood blocks and two hack-
saw blades, thiz support holds {reshly
painted waork while 1t dries. The blocks
are nailed together to form a tee, after
which the hacksaw blades are serewed
tightly to the ends of the horizontal block
as shown in the circular detail. In use, the
work 15 set on the blades and is supported
by the vertical member, If the latter is cut
short enough to slip down alongside the
longitudinal piece, the support can be con-
veniently folded.,

Strengthening Legs of a Card Table

Wobbly card tables that have ji:n'mtrrl-

ieg braces can be made rigid by strength-
ening each brace with a piece of drill rod,
Firat thread one end of the rod for two
nuts and bend it to the shape shown in
the drawing, Then drill the brace on each
gide of the joint, pivot the threaded end
of the rad in one
of the holes and
insert the free end
in the other one.
When the legs are
to he folded, pull
the free end of
the rod out of the
hole—George
Pica, Chicago.

[ When the kitchen-sieve screen rusts
through, cut it off, and fasten a double
thickness of cheesecloth or muslin to the
rim with strong thread,

POPULAR MECHANICS

Shovel Used to Check Brush Fire

Evervone going into the woods showuld
understand how to combat a fire running
in dry leaves and brush, Anordinary long-
handle shovel is one of the best fire-fight-
ing tools where the timber is of low
scrubby second-growth in loamy or sandy
s0il. As soon as a lire 18 discovered, a fire
ling should he made, Have one man o
ahead and gerape the leaves and loose
brush into a windrow, followed by a sec-
and man who throws dirt in a flat ribbon
along the side of the cleared line farthest
from the fire. This is best done by digging
holes every few wvards and pitching the
dirt along the line of the e¢leared furrow,
All dead or leaning brash and old trees
should either be chopped down or uproot-
ed in the direction of the fire, running the
fire line on the distant side of them. I1f
possible, the windrowed leaves and brush
should be back-fired as soon as the dirt
fire line is completed,

Jig Locks Adjustment on Dividers
This little jig
will keep vour di=
viders from slip-
ping out of ad-
Justment when
they are set for
duplicating meas-
prements, It 15 a
Veshaped piece of
fat iron with holes
in the ends, to slip
over the divider
legr and the adjust-
ing arm, and it iz drilled and tapped in the
center for a thumbscrew, When the divid-
ers have been get, tightening the thumb-
screw holds the adjustment firmly.

Wire Mesh Keeps Mice from Getting
into Dressers

OMd pieces of furniture, such as bureaus
and dressers, may be made mouseproof by
tacking wire mesh underneath the frame
that supports the lower drawer, This does
not add to the weight of the furniture,
and any accumulation of dirt and lint can
be brushed through the wire—W. W.
Kincaid, Pleasanton, Kans,
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Comic-Figure Ash TI‘IEII&‘E-; V |

Aot TRAY
HAS REMTWARLE
OilAss Detl

Almost Any of Your
Favorite Newspapes
Cartoona, Slightly
Altered in- Pose to
Suit the Purpose,
Cait Be Deed to
Make Serviceable
Aah-Tray Haolders

Supported vertically on a
'.'.'u_'ii;'hl_:_'r! Lase, '.|Ii-\. ash tray
makes a novel addition to your
den. Lay off a large sheet of pa-
per in 1-in, squares and draw in
the fgure to make a pattern,
which is then cut ouat and 13
traced on 34-in. plywood. [f you
prefer, any of vour favorite
newspaper cartoons can be sub-
stituted for the Agure shown.
After it has been cut out of Fi-in, ply-
wood with a jigsaw, drill a Y- hole
throigh the leg just above the top of the
shoe, and then drill a second hole length-

wise Trom the bottom of the shoe (o meet &

the hrst one. These holes take a bolt and

nut with which the base is attached. The
latter consists of a l-in. block with the
center sawed out and filled with lead afier
which it i3 screwed between two %-in.

=
% TCAE BT 1

hlocks as shown in the detail. An ash tray,
having a removable glass dish, is screwed
to the extended hand of the figure, which
is then painted in the colors indicated.

Extra Tail Light on Car Helps
in Emergencies

When driving across the country, T was
stopped by a highway policeman becaunse
my tail light had burned out. An extra
lamp was in my kit but it was a difhcalt
job to replace the burned-out lamp in the
dark. To avoid this trouble in the future,

I mounted another tail light on the brack-
et with the original light, and wired it so
that a switeh on the instrument panel con-
trolled it independently of the other lights,
The extra light now serves a dual purpose,
I use it for parking where front lights are
not required, and as an emergency tail
light on the road—Wm. B. Miller, Cin-
cinnati, Ohio.
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Your Dog Will Not Get Entangled in the Tether Ropa
H This Stake Is Used

MNever-Tangle Dog Tether

Thiz =zimple tether has the advantage
over the kind commonly wsed in that it
effectively prevents the rope from being
wound around the stake, A length of
broom handle 1s pointed at one end and is
inserted through the spout of a tin funnel.
When the stake is driven into the lawn so
that the funnel rim rests on the pround,
the ring of the tether is elipped over it.—
C. £, Hendrickson, Argvle, Wis,

Hidden Hanger for Picture Frame

Made from thin brass or sheet metal,
this picture hanger is hidden from view
and alwavs keeps the frame tilted at an
angle, A slotted
hole, to slip over a
nail or screw in
the wall, 12 made
in the hanger
which 15 then bent
tothe shape shown
and screwed to the
frame. The angle
of the bend de-
pends on the slant
at which the pic-
ture is to hang.

e ——

| THIN
\SHEET METay

[ Sctacrews can be tightened without the
usual risk of twisting them off, if the heads
are lightly tapped with a hammer while
drawing them tight with the wrench.
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Rtpamng Crackdd Concrete Floors

icks in concrete floors are easily re-
paired and waterproofed, unless there iz
considerable vibration on the fAoor. First
chip down the sides of the cracks to form
Vegrooves at least 2 in, deep and sweep
water through them to remove all loose
Then pre-

of a mixture of portland cement, 1 part,
an¥ clean, sharp sand, 2 parts, and wet it
down with a solution made by mixing
waterpgoofing, 1 part, and water, 8 parts,
1111!||L--|ii1qj}' before filling the grooves,
brush over them a bonding coat consist-
ing of & solution of liguid waterproofing,
1 part, water, 3 parts, ane
land cement to form a thick, creamy paint.
While the bonding coat 15 still damp, ap-
ply the mortar and trowel it amooth. Holes
in & concrete floor can he repaired in the
same way, hrst diggping them out to a
depth of 1% in. below the finished fAoor.

Notched Brush to Paint Pipes

A brush having
a Venatch cut in
the bristles as
shown will he
found hetter for
painting pipes and
rods than the or-
dinary flat brush,
The notch permits
a greater area of
the rounded sur-
face to he covered
with each stroke,
which results in a
quick painting job that need not be gone
over i second time to cover bare spots,

¥ HOTCH
CUT IN BRUSH

Trailing Small Animals with a Dog

Many a voung hunter has come back
empty-handed from an evening's hunt
with his dog for mink, coon, skunk or
opossum because he didn't pick a good
night., The best time for hunting of this
kind is on a fairly warm misty evening
when the skies are dark, or right after a
rain when there 15 no wind, At thiz time
the small animals are running and the
damp leaves hold the scent of the animal
for several hours.
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Mystic Mummy Trick Keeps ’em Guessing

< ___ ¥ PINE COVER,

Here is a trick that will bafile the keen-
est observers. Three "mummies” and a
casket are handed a spectator, who is in-
structed to place one of them in the box,
close the lid and keep the other two out
of sight. The mummies are distinguished
by the names Hank, Felix and Eva. The
spectator places the casket on the table
and the “magician™ apparently can see
right through the closed casket, for he un-
erringly names the mummy inside of ir.
The simplicity of the trick s what fools
the spectator. He does not notice that the
casket 15 shightly rounded on the bottom,
and does not set perfectly flat on the ta-
ble, nor that Hanlk iz heavier at the head
than the feet, while Felix is just the re-
verse and Eva is balanced at the center.
It 15 necessary to set the casket on a
smooth surface, and the magician should
endeavar to have his eves as near the level
of the surface as possible, without arous-
ing suspicion, in order to make correct
observations. The ends of the casket
should be tapered as little as possible, as
the less taper, the less likely the spectator
will catch on, Whittle the mummies from
white pine blocks. First drill a 4-in. or
smaller hole in one end for a ledd weight,
which should be just enough to bring the
corresponding end of the box down, The
hole should then be filled with a wood
plug and carefully sandpapered. Painting
will make it unnoticeable, Whittle the
mummies to shape after weights have

been inserted. The casket is made up of
three pieces, the central block being cut
out inside with a coping saw, and the bot-
tom glued on, The lid swings on a small
screw at the base,

Homemade Beading Tools for Cutting
Small Moldings

Here are two simple beading tools with
which yvou can make small moldings, The
one shown in the top detail consists of
several short lengths of steel wire flat-
tened at one end
and clamped be-
fween two pieces
of flat iron, one of
which has handles
formed at the ends,
The wires are
raised or lowered
to get the desired
shape of the mold-
ing, Theother
tool, shown in-
verted in the low-
er detail, 15 maide
by pivoting a wood
handle to a steel
disk, which has the
outlines of differ-
ent moldings cut
in its edge. An adjustable flat-iron guide
holds the tool true as it is pulled over the
surface of the work,

1505 mn
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Car Batte

Charged Owernight with Trickle Charger
Flugged 1into Fadio Pin Jacks on Instrument Fane

Storage Battery Charged Overnight
in ¥our Car

Car owners who have trouble in keep-
ing their batteries charged in winter will
find this method of wsing-a radio trickle
charger to boost them during the night,
highly effective, The charger is mounted
on a shelf near the car and the two leads,
usually hooked to a battery, are length-
ened, or longer ones substituted so that
they will reach to the instrument panel on
the car. The enids of the charging leads
are attached to plugs to fit radio pin jacks,
which are installed on the instrument pan-
el, the plugs being carefully insulated
from the metal with hard-rubber or bake-
lite sleeves and bushings. One of the pin
jacks 15 grounded to the car frame and the
ather goes to the ammeter so that this
will show a reading when the charger iz
operating and its leads are connected.
When the ammeter shows charge the leads
are correctly hooked up. I it shows dis-
charge, the connection is reversed, which
would result in discharging the battery, It
is a good idea to tag the ends of the charg-
ing leads so that yen know which is posi-
tive and negative. Of course, if vou don’t
care to make the installation on the in-
strument panel, the charging leads may
be provided with spring battery clips so
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that the leads can be connected directly to
the battery terminals, In this case, you
should be certain to run the positive lead
to the positive battery post amd the nega-
tive lead to the negative post. Doing this
every night will keep vour battery i fully
charged condition, provided there iz no
short circuit in the car wiring,

Geeret Drawer Lock for the Desk

This desk-drawer lock is operated by
means of a screwdriver and has no key-
hole, hidden springs or push buttons. The
locking device 1s a machine screw that ox-
tends throwgh both the drawer and the
top side of the drawer pull. The head of
the screw should be identical in shape, size
and finish, with those used to attach the
drawer pull, as the effectiveness of the
lock depemds on the deception of this
screw. It has a crossarm soldered to the
end inside the drawer, Pivoted slides, loose-
Iv riveted to the crossarm, slip through
holes in the sides of the drawer, when it
15 locked, and engape with holes that have
been drilled in the lege of the dezk.

SCREW SCLDERED TQ
LEvVER

Turned with a Screwdriver, Machise Screw Operates
Pivated Slides and Locks Desk Drawer

FINDTS

Picture Frames Made Dustproof
with Paper

It von frame vour own pictures, they
can be made dustproof by using the fol-
lowing method, which is used by commer-
cial photo hmishers: After the pictore
has been fastened securely in the frame,
spread a thin film
of glue over the
back of it and then
stretch a strong
piece of paper over
this. When dry,
rah a sandpaper
hlock over the
edge to trim off
the surplus paper.
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Fare indeed in the Tine of
sewing boxes, this antique was
used fry great grandma and has
been handed down throurh
three penerations. Y ou can re-
[l!l'll-:lt!ll"l.' it il '.-..;|_|'.|l:I_ l."|I-.'1'I':|'.
rosewond, or hird's-eve maple,
The drawer holds such things
az scissars and buttons, while
the upper part holds sponls of
thread, which set on spindles
in the top of the lower part and
unwimd through evelets n the
front, The hd lifts off and per-
mits easy. access to the spools,
[n buailding a duplicate of the
hox, first make the top an
bottom of the lower part from
Ho-in, stock and dreill 34-in,
holes, centered 3% in, from the edges, in
each corner for four posts, taking care
that the holes in the two pieces coincide.
Next turn the posts from Y:-in. sq. stock
and zaw kerf two of them on two sides
and the other two, which are the front
posts, on one side to take the ends of the
side and rear panels. Now glue the as-
semhbly together and make the drawer.
Small cleats should be glued to the bot-
tom between the side posts to serve as
guides and prevent the drawer from catch-
ing on the edges of the rear posts. The
top part of the box iz made in the same
way as the lower part, except that the
lower ends of the corner posts are glued
into-holes drilled through the top of the
lower part and all four posts are saw

r

This Antique Sewing Box Easily Duplicated

The front is ftted
with a panel in which six eyvelets are lo-
cated as shown, The base of the pin cush-
ion is turned and then glued into a hole
drilled in the center of the lid.

kerfed on two sides,

Stovepipe Cut with Can Opener

Stovepipe can be neatly cut with an or-
dinary can opener. First, scribe a line
around the pipe where it is to be cut, and
with a three-corpnered file, make a small
hole through the pipe to insert the blade
of the opener. Cut around the pipe in the
same manner as von do when opening a
can. This produces a clean cut that is
alightly Aared at the edge 2o that it is easy
to insert the joining pipe.
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Guide Clamped to Saw Fence Helps in Cutting Wedges
Shaped Pieces on Circualar Saw

Ripping Wedge-Shaped Pieces of Stock
on Circular Saw

I trving to cut some thin, wedge-shaped
picces on a circular saw, I found that the
fence could not be set at the proper angle
without striking the teeth. To get around
this, I made a guide and clamped it to the
fence. The guoide consisted of a heavy
piece of stock squared up and then
grooved m the center so that one side and
the hottom had the pitch shown in the
detail, In this way, 1t was no trick to cut
wedge-shaped prleces of almost any length
desired.—John E, Hyler, Peorta, 111,

Phote Clips Made from Clothespins

Inexpensive clips for holding photo-
praphic films, prints and enlargements
while washing and
fdrving them, can
be made from
spring-type
clothesping, which
can be purchased
for about five
cents per dozen.
First cut off the
nose of the pin at
an angle as shown,
and then make a
clip from small
copper wire, in-
serting the ends of the wire into two holes
drilled in one leg of the pin. In use the
altered clothespin is clamped over the
work, which can then be hung up to dry
by means of the wire clip,

POPULAR MECHANICS

MNoah's Ark and Animals Made
on Your Jigsaw

Few tovs have as much fascination for
a child or remain as long in his memory
as his first Noah's ark, and here is an edi-
tion de luxe which will be found very eas-
ily made by the jigsaw-puzzle craftsman.
Like others of its family this ark is a dry-
land craft running on small wheels, but
surpasses other models in that the cabin is
fitted with six individual menagerie cages
as well as a comfortable stateroom for
Noah and his lady, and Ham, Shem and
Japheth. The capacious hold will accom-
modate several score animals below deck.
Both sides of the roof lift up to permit re-
moval of the animals.

Throughout, I4-in. plywood iz used ex-
cept where otherwize gpecified. Note that
the sides of the hull are of ¥a-in, plvwood
or veneer, nailed and glued to the edges
of the deck, bottom piece and stem. Two
bulkheads reinforce the hull, which is
mounted on three small wheels, Model,
rubber-tired airplane wheels are excellent
for this purpose, but disks cut from 14-in.
plywood will be satisfactory., The axles
are mounted in small blocks screwed to
the bottom piece. A strip of pine or spruce
L4 in, by 14 in, serves as a gunwale, The
curved portions can easily be bent after
steaming over a teakettle, The base of the
cabin iz made to fit flush with the deck,
and rests on two cleats at the ends, with a
small tin latch or bar to hold it in place.
For the cabin, 4-in. plywood is used
throunghout, and Y-, dowels serve as
cage bars. These dowels are the same as
“applicator™ sticks wsed for swahbing the
throat, which can be had at any drug 2tore.

Drill 34-in, portholes, as indicated, in
Noah's stateroom, and cut a square open-
ing in the roof over the giraffe’s cage.
MNote that two narrow pieces are used at
the peak of the roof, and the lid portion of
the roof hinged to them, Gloe all joints
and secure them with brads. The cage
bars should alzo be glued in place. About
six of these to each cape will be sufhcient.
Partitions are made in the manner shown,

Cut Moah, his clan and all the animals
from Y-in. plywood, and leave enough
stock on the feet to be inserted in the
wood hases as shown, The bases should
he rabbeted and planed in a long piece and
then cut into lengths as required,
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Combined Refrigerator and Porch Seat

Milk and perishable groceries delivered
in vour absence from home will he well
protected against heat or cold if the de-
livervman sets them in this insulated
chair. The lower part of the chair is just
a well-made box having double walls at
the sides, ends and bottom, between which
an msulating material, sawdust or crum-
pled paper, is tightly packed. The lid of
the box is also doubled and insulated. The
inside of the box should be sanded and
given two or three coats of white enamel
s0 that it is casily kept in a sanitary con-
dition, while the outside is given two coats
of paint to match vour porch furniture.
As the chair is rather heavy, it should be
fitted with large casters,

Worn Timer Bearing Causes Auto
Motor to Miss

Intermittent missing in an anto motor
was traced to a worn timer-shaft bearing,
which allowed the gap at the timer points
to vary at irregular intervals, If this con-
dition is suspected, a simple check-up can
be made by cranking the motor and not-
ing the width of the gap between the

Inaulated Box

Frotécts

Gooida Delivered in
Your Ahsemce

POPULAR MECHANICS

erder  timer points when they are fully
opencd by the action of the cam,
The amount of bearing wear
should be tested at each of these
points by pressing the timer shaft
sideways, first toward, and then
away from the fiber block on the
timer arm, noting any change that
accurs in the gap between the
points, If an appreciable change
in this opening oceurs, the points
should be reset so that there will
be an average opening of not less
than 012 in. When a noticeable
wear exists in the shaft bearing,
-1t is best to install new parts,

Gladiolus Bulbs Fumigated
with Naphthalene

According to information giv-
en out by government plant ex-
perts, fumigation of gladiolus bulbs with
naphthalene will protect them against in-
socts, After removing the bulbs from the
ground, they shoold be stored in a ecool
place for at least a month before fumigat-
ing. When small lotz are treated, the
bulbs should be placed in tight paper bags,
and the naphthalene flakes sprinkled over
them in the proportion of 1 oz. for every
100 bulbs, after which the top of each bag
iz folded so that the fumes cannot escape.
Atter three or four weeks, the excess
Hakes may be shaken from the bulbs,

Desk Drawer Equipped to Hold
File Folders

An office clerk
who handled sev-
eral different files,
fixed up one of his
desk drawers to
hold the file fold-
ers so that they
would not be piled
on top of his desk.
Two hales were
drilled in the front
ettd of the center
drawer and dowel rods were inserted in
them to support the folders as shown.
When not in use, the dowels are removed
and placed inside the drawer—Lester P,
Young, Culver, Ind.
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Bedroom Chair Made from Two Candv Pails

Besides being a novel arnament {or
vour hedroom or gun parlor, this small
chair, which is made from a couple of ar-
dinary candy pails, can also be used for
storing darning, sewing or other material.
Tt is substantial cnough to be used as an
ocrasional seat and can be covered with

material to match other furniture
im the room. To form a curved
back, cut down part of one pail and
reintorce it with a strip of sheet
metal, Nail this to a curved black, which
15 fastened to a similar block at the top
edge of the other pail, The front part of
the seat projects about Y in. over the side
ane s fitked with cleats on the underside
to hold it in place, or it may he hinged.
L'phoelstering the chair completes the job.
This is done by padding the seat and back
and covering it with cloth or imitation
leather, Gimp iz drawn over the edges anid
15 tacked down with fancy upholsterers
tackz, The zkirt iz of the same material
as the seat, and is pleated and tacked to
the top cdge of the pail as shown.—Her-
bert Bast, Sheboyzan, Wis,

Detecting Counterfeit Silver Coins

Counterfeit silver coins mavy be easily
detected by applving a silver solution
made by dissolving silver nitrate, 24 grains
in distilled water, 1 oz, To this is added
mitric acid, 13 minims. The solution
should be stored ina clean amber colored
hottle and kept tightly corked. To make
the test, first clean the coin by swabhing

it with a picce of cotton
soaked in gazoline, aleo-
hol or carbon tetrachlo-
ride, Then apply one
drop of the solution on
the cleaned surface. TE
the eain is silver, the =o-
hition will cawse no action but all other
mietals will be stained black, due to the
action of the test solution,

Mail Haolder for Your Hammer

For driving a nail in a place where it
cannot be conveniently veached with the
thiz holder can le

The

hand for starting,
slipped over the head of the hammer,
holder iz made
fromapiece
of sheet metal
cut and hent
tao the shape
shown, Aflter
the nail has
heen started,
the holder is
removed to
prevent it
from bheing
batteredas the
natl is driven.
Hartl,
Chieago,

8
g
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Blueprints

for Home Craftsmen

Iceboats, skis, snowshoes, all kinds
of models, toys, simplified furniture,
bric-a-brac shelves, garage, four-
room bungalow and numerous other
practical things to build, some of
which are listed on a full-page ad-
vertisement in this issue. Complete
list 3c postage. Price of prints are
25c each, or six for $1.00 postpaid.
Address Blueprint Department,

How to Silver Mirrors

Before glass can he silvered for mirrors
it must be thoronghly cleancd of oil and
gum. This is readily done by washing it
with a mixture of equal parts of gasoline
or benzine, and carbon tetrachloride, After
cleaning, the glass should be swabhbed
with a solution made by dissolving wash-
ing sada, 1 lb, and lyve, 2 tablespoonfuls,
in 1 gal. of water. This solution should
be used as hot as possible, taking care not
to break the glass. Next rinse the glass
thoroughly  with clean water without
tonching it with the hands, In order to
remove all traces of the cleaner, swab the
glass with an acid cleaner made hy mix-
mg equal quantities of water and nitric
acid, and then rinse with clear water.
When the rinsing water wets the glass
completely without forming globules, the
glass is clean and ready for silvering, If it
does not, the cleaning process should be
repeated. The cleaned glass must he kept
under water to prevent it from collecting
dirt from the air until it is silvered. The
following sohitions for silvering will last
well if kept separate in three amber-col-
ored bottles: The first solution is made
by dissolving silver nitrate, 1 oz, in dis-
tilled water, 1I0oz.; solution No. 2, by dis-
solving pure potassium hydroxide, 1 oz.,
in distilled water, 10 oz., and solution Nao.
3 conszistg of glucose, ¥ oz, dissolved in
distilled water, 10 oz. When ready to sil-
ver the glass, pour Y oz, of the orst solu-
tion, for each 10 sq. in. of glass to be sil-
vered, into a large glass jar, and add pure
ammonia, drop by drop, until the precipi-
tate which first forms has barely dissolved.
To this, add an equal volume of the sec-
ond solution, and again add ammonia un-
til the white precipitate barely clears. To
the combined solutions, add a volume of
the third solution equal to the guantity
of the first golution wsed. Stir and pour
on the glass. After silvering, the excess
solution 15 rinsed off and the mirror 15 al-
lowed to dry. The silver should be pro-
tected with a thin coat of asphaltum paint,
made by diluting one part of ordinary as-
phaltum paint with an equal volume of
henzol, Al residues and waste from mir-
ror silvering should be washed away care-
fully to avoid any possibility of danger
from explosive silver fulminate, which
might form if they were allowed to stand.
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Button Holds Wallet in Pocket

After losing a wallet by having it acci-
dentally slip out of my hip pocket, T pur-
chased a new one and sewed a button to
the side so that i€ could be fastened in the
buttonhole of the pocket. This held the
wallet Armly, and made 1t more difhenlt
for my pocketl to be picked, as thiz method
of fastening it would not be snzpected.—
F. Lettino, Astoria, L. L, N. Y,

Novel Aquarium Is Indirectly Lighted

Here 15 a small aquarium for tropical
fish, which also serves as a lamp. The
base consists of a brushed-brass ceiling
canopy of a height to permit the installa-
tion of a small electric lamp and a poree-
lain sign receptacle within the shell as
shown i the detail. A hardwoaod disk sup-
ports the receptacle and is fastened inside
the base of the canopy with small escutch-
econ pins, 4 felt disk being cemented over
the holtom to prevent marring furnitare,
The cover 15 also of brushed brass, the
canopy of a small bedroom wall bracket
being used for this purpose. Tt should he
periorated to allow for aeration of the
aquarivm. The canopies may be used in
their ariginal hrushed finish, or a verdigris
[inish may e had by brushing them with
a solution consisting of French verdigris,
5 oz, and sal ammoniac (crystaly, 2 oz,
dissolved in acetic acid, 1 quart.

Glazs Jar and DBrass Ceiling
Make an Attractive Lamp and Aquarium

Camopies Combiaed to

Ink Battle Held Securely with a Strip of Heavy Paper
Tacked o the Drawing Board

Strip of Paper Holds Ink Bottle
on Drawing Board

It 15 often convenient to have a haottle
of ink setting on the drawing board, but
it 15 likely to be accidentally upset. To
avoid this, a temporary holder can be hal
by cutting a hale in the center of a strip
of heavy paper to it over the neck of the
bottle, and then fastening the paper to the
board with thumbtacks as shown=—Har-
old E. Benson, Denver, Colo,

How to Obtain Brilliant Negatives

Amateur photographers often have trou-
ble in getting brilliant negatives when de-
veloping roll film, which iz usually due to
the fact that they do not develop the roll
long enough. A dependable way of get-
ting hrilliant negativez from a roll that
has been properly exposed consists of
two things: first develop the roll in the
ordinary way for about 3 min., and then
dilute the developer with clear water in
the proportion of 2 oz to every 8 oz, of
developer, Keep the film in thiz bath until
the detail of the negative 1s just visible on
the reverse side of the flm, Although the
matte side of the filin may look black and
over-developed, this will not he the case,
and only brilliant and sharp negatives will
restult,—Melvin Kennard, Gasport, N, Y.
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MNE of these magazine baskets is en-

tirely a jigsaw project, while the oth-
er is a product of your skill at woodturn-
g, although in the absence of a lathe you
can make a simplified type, of the same
general design, from dowel rod, A motor-
driven jigsaw is, of course, preferable, as
it is a great time-saver over the method
of using a fretsaw by hand.

Like most jigsaw articles of this tvpe,
the magazine basket, shown completed in
Fig. 3, should be cut of plywood to avoid
aplitting, which would occur with single-
thickness material when such intricate

7ii

Any pood grade of
i, will
the thickness should be ¥ to 3% in. The
feet are made of 34-in. material, 4 in.
and 9 in, long, and are fastened to the hot-
tom of the basket with scr Lzt 7
sheet of paper or cardboard and line the
sheet off with a soft pencil into 1-in,
Fhen sketch in the eurves mak-
ing the designe of the ends, sides and cen-
ter member, Figs, 1, 4 and 5 TEs e |"I'.'.'|'|:-.'.
These desipns are then transferred to the
waood with carbon paper, a
out 15 next. When the different parts have
heen cut out and sanded they are assem-
bhled with small nails and glue, after which
a finigh to properly harmonize with exist-
ing or proposcd surroundings 1s applied.

The szecond type of magazine basket,
shown in Fig. 2, consists of a base of 1-in,
plywood, or one built up to this thickness
by gluing four pieces of 14-in. stock to-
gether, The base is sanded smooth and
the edpes carefully rounded. The center
is then located with a pencil line, and hve
14-in. holes for the center spindles are
drilled, taking care that these holes do not
break through. Next, the holes for the

designs are cut out.
plvwaond, about 6 A1),

answer, atd
wicle

B, larpe

ROILEATES,

el &awing them
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eide and emd spmdles are laid out and
drilled, centering 34 in, from the cdze all
the way around the baze, The corner spin-
dles inceline cutward :|||;'-|'-:|'-.:|||:_|11'1:r 107,
measuring dingonally across the base, This
|||:-:-.i|,i-|’|1'| of the corners will incline tho
sicle spindles about 3%, and the holes
ghould be drilled accordingly., An acenrate
puide for the hit is shown in Fig, 7. This
may be made from a piece of hardwood.
In use it is clamped to the base. The holes
should not break through, Holes for the
four legs which are set at a 157 angle may
be drilled with a similar guide to assure
uniformity., The top frame 15 made up to
the dimenzions shown in Fig. 10, and the
necessary Vi-mn, holes are drilled to tnke
the spindles. The mitered corner: of the
upper frame mav be fastened with elamp
pails and glue as i Fig, & At thiz stage
the bazket may be assembled on the base,
ising glie on all joining parts, assuming
that vou have already turned out the
spitidles, gizes of which are given n Fig,
9, The curved handle is built up of several




74

POPULAR MECHANICS

LAYOUT LIMES =%
& !

HAMDOLE 5
BUILY 1w

segments as in Fig. 6. After the glue has
dried, the wood is sawed roughly to the
curvalure shown in Fig, 9 and is finished
with a sharp spokeshave and fine sandpa-
per. Holes are drilled for the five center
spindles and the whole is then glued and
screwed in place,

Although any hardwood may be used,
maple or birch is perhaps best as the piece
belongs to the Colonial period. Tt may be
given an appropriate finish with a light
oak 0il stain, rublbed off to highlight the
various parts and followed with two coats
of white shellac ightly sanded and waxed.
Fig. 10 shows the same tvpe of basket in
which plain pieces of dowel rod are sub-
stituted for the turned spindles.

Auto Cylinder Block Serves as Anvil

An old anto-engine eylinder block makes
a convenient anvil for the home work-
shop., Take off all the parts and either set
it on the floor or fasten it on a heavy

& o,
' How CURVED o

OFERRE e
FILLED: WITH _I Y
PLASIRG -, f—t W

METID OF DREILLIMNG

N F
':'b:-.- == Rl BIECES & 5TOCH
LU GLUED TOGETHER FORM TASE

frame, The smooth top 15 fine for ham-
mering and straightening iron. Wire and
light sheet iron can be cut on the sharp
edees, while the valve openings and other
holes can be used for bending round or
flat iron, punching sheet metal, etc. Hard-
wood blocks Atted into the cvlinders pro=
vide gupportz on which to cut leather,

Rubber-Head Tacks Hold Round Stock
for Sawing

Small round stock, such as dowel raod,
is rather dificult to saw unless it it held
in a vise, which takes considerable time
if it is done frequently. To save time,
rubher-head tacks may be driven into the
bench top near one edge where they will
not interfere with other work, and used
to hold the stock
as shown in the
photo. A thin strip
of wood can be
placed under the
work, on one side
of the tacks as an
aid in keeping the
waork square with
the saw,
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Solutions for Coloring Electric Lamps

Electric lamps or any other items of
glassware mav be colored with a stamn
made by dissolving aniline dyve in dena-
tured aleohal and mixing the resalting so-
lution with twice its volume of flexible
eollodion. In zelecting the dve, he sure
that vou get one that is spirit soluble. Dhip
the lamp in the coloring solution until
coated, then remove it and twrn it over
until the coating sets, after which it is put
away to dry, taking care that the coated
rlass touches nothing, Rotating the lamp
prevents the color from running toward
one side, which would result in an uneven
job. Another stain that may be used for
this purpase consists of dry white shellae,
3 oz, powdered clear rosin, 1 ox, gum
Lhenzoin, 1 dr., and denatured alcohol, 10
oz. To this may be added any dyve which
is soluble i aleohol, Afrer 1he i!l'lgl'l:l:lil.'llt."-
have heen dissolved, the colution should
be fltered through finely woven elath,

Cotter-Key Tooel from Curling Iron

An olid curling
iron iz easily made
into a tool for pull-
ing cotter keve, The
round jaw of the
iron 15 poanted and
iz bent at right an-
rles to engare a
caTTER i‘u hole in the Emllﬁf
KEY — the ather jaw, which

has been cut off to
an equal length and deilled at thie end, In
use, the hent end of the curling 1ron 15 -
serted through the eve of the cotter key
and the jaws pressed together, thus mak-
ing a grip that will not slip,

Painting Bolt Heads Quickly

When the heads of a ntumber of bolts
are ta be painted, much time can be saved
by drilling holes 1n a board and inserting
the bolt: so that
their heads project
above the surface.
In thiz way, n few
strokes with a
brush will caat
them.—J.C. Covle,
Los Angeles, Calif,

Apnpal Palnding of Canvas-Covered Perch Decks Is
the Best Preventive ageinst Leakage
Repairing Leaky Canvas-Covered
Porch Decks

Owners of homes that have canvas-
covered decks over sun parlors or sleep-
myr porches oiten have trouble in having
water leak through, which ruing the plas-
ter an the ceiling and wallz helow, This
troulle can wsoally be prevented by giv-
ing the deck a coat of paint each vear. To
repair a leak, note where the water comes
through the siding and vou may be rea-
sonably certain that the trouble will he
found directly above this point. Remove
the nails from the eanvas, which is then
turned over to inspect the Hoor under-
meath, where vou will most likely Gnd the
apat where the water runs down, It is
hest to cover this first by nailing an a
piece of tin as shown m the circular in-
sert, daubing thick white lead on hoth
sides of the patch liberally. Then the roof-
ing 15 replaced and given a coat of paint.
It is a good idea to coat all the scams of
the deck with white lead, after which
strips of canvas about 6 in, wide are ap-
plied, The strips are tramped down, aml
white lead iz danbed along the edges,
feathering it so that there is a graduoal
slope from the top of the canvas strip to
the Noor surface, After the lead has driced
thoroughly, apply three coats of porch
paint to the entire surface.

{] Sleeves of old raincoats make good hags
in which to carry rubbers,



776 PFOPULAR

Holder for Friction Tape Improvised
from Ice-Cream Container

'__.r:;r o B I:r
e = CE-CREAM COMNTAINERS

Cardbodrd Tce-Cream Container with Upper Part Cut
OF Makes Good Holder for Friction Tape

Cut off to the proper depth, a hali-pint
ice-cream container, or any other cylin-
drical paper box, makes a good holder for
a roll of friction tape. The containers can
he had at drug stores or soft-drink par-
lors, and arc made of a specially prepared
cardboard that will withstand hard use.

Hose Clamp Aids in Straightening
Grease-Cup Cap

Small grease-cup
caps are often bent
g0 that they can-
not be screwed on-
to the cup without
first straightening
them., The hest
method of doing
this is to put a
hose clamp around
the cap, amd tap it lightly while the clamp
15 heing tightened, In this way, the cap
will soon come into shape,

To Renew Luster of Weathered Glass

After long exposure to the elements,
window  glass often becomes dull and
opaque, and can not be polished by ordi-
nary methods. Tao renew the original hril-
liance, the glass should brst be washed
with water and then with a solution made
by slowly pouring hydrochloric acid, 2 oz.,
in water, 1 pt. It 15 a pood idea to use
rubber gloves while washing the glass
with the acid solution, After washing away
the acid with water, the glass should be

MECHANICS

polished with a paste made by mixing pre-
cipitated chalk, 1 1b,, with ammonia, 1 pt.,
and denatured alcohol, 1 pt. The paste is
rubbed on the glass with a cloth and al-
lowed to dry, after which it s removed
with a soft, clean cloth.

Pictures That Vanish and Reappear

Pictures that will be invisible in dry
weather, may be painted in three colors
on paper, cloth or glass. In damp weath-
er, or if moist air s blown over the glass,
the picture will appear. The solution used
for blue is made by dissolving gelatine, 1
part, inm water, 100 partz. When the gela-
tine has soaked for 20 min,, heat the solo-
tion and stir it. After the gelatine has
been completely  dissolved, add cobalt
chloride, 1 part, and 10-per-cent carbolic
acid, 3 drops. The yellow solution con-
gists of gelatine, 10 parts, water 100 parts,
copper chloride, 1 part, and 10-per-cent
carholic acid, 5 drops, while the green so-
hition iz made by dizgolving cobalt chlo-
ride, 2 parts, copper chloride, 134 parts,
nickel oxide, 134 parts, and 10-per-cent
carbolic acid, 5 drops, in hot water, 100
parts. Im a separate container, soak gela-
tine, 20 parts, in water, 200 parts, and dis-
solve by heat. When dissolved, mix the
two solutions, The picture is painted pref-
crahly on blotting paper. The colors are
not hrilliant, but the change iz definite
and sufficiently pronounced to produce a
beautiful effect in damp weather.

Hook to Hold Paint Bucket on Side
of Building

When painting the sides of a building,
this hook will be found handy for holding
the paint bucket. An iron rod, pointed at
one end and fattened at the other,is bent as
shown, and the flat-
tencd end 15 msert-
el Detween two of
the siding boards.
Im this pn5itiﬂn,
the weight of the
bucket on the hook
pushes the pointed
end mmto the ziding
and kecps the flat-
tened end from slip-
ping out of place.

FLATTEMED .
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Shortcuts to Simplify Modelmaking Problems
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Cooled Motors for Mode]l AsrplaBes

Imitation Motors for Model Airplanes

Here are three kinks that will he help-
ful in making imitation matars for model
airplanes. To make a row of exhaust pipes
on a water-cooled motor, take a picce of
sheet lead as long as the row of pipes de-
sired], and as wide as the ddistance the
stacks are to project from the side of the
fnsclage plus about 4 in. Lay off twelve
equal divisions and shape the stacks with
a knife and file, An air-cooled motor can
be imitated by turning down a block of
soft wood to the shape shown, marking off
the cylinder divisions, sawing a slot be-
tween each and then rounding off the
sides of the cylinders. Small blocks of
woord are next glued onto the cylinders
for rocker boxes which are drilled length-
wise to take pileces of fine wire to resem-
ble pushrods. If desired, the rear of each
cvlinder may be drilled and another short
picce of wire inserted to gimulate an ex-
haust pipe. After painting shutters on the
crankcase, the motor 15 complete. To
make the cowling torn a block of wood
to a diameter slightly less than that re-
qu'i'l'r:i, and wind it with bare copper wire.
Then flow solder over the wire and smooth

THIS 54D 10 BE FASTENED

e LEMGTH O
" wi OF STACKS

H.__* s

These Three Kinks Will Help You in Imitating Water or Air=

it down, It will be necessary to
i drill and split the woond form out
of the wire covering, after which
the cowling s attached 1o the mo-
tor with pins pushed into small
holes drilled in the tops of the
eylinders—], L. Sprague, Spo-
Tane, Wash,

Hollow Mills for Making Small
Machine Screws Used in Models

Modelmakers who have diffi-
culty in getting small machine
|  screws not generally available on
the market, can make up a set of
hollow mills and turn owt the
screws if they have access to a
metal-turning lathe, The mill il-
lnstrated is for No. 0-B0 serews,
To make it, get a l1-in. length of
Fg-in, drill rod and face one end.
Then «drill a2 hoele lengthwize
through the center, Ma in. deep
from the faced cnd, with a No. 53
drill, and, with a No. 31 drill, make a sec-
ond hole through the center from the
ather end to meet the first one as shown
in Fig, 1, This is done so that the work
will not bind. Now remove the rod and
seribe two lines at right angles across the
faced end to mark the cutting edges of
the mill. TFile the flutes at about 60° al-
most to the lines, and then file the cutting
edges to the lines. IF the mill is to be
nsed on brass, the cdges should be almost
flat, while if it is o he used on steel, they
should have an angle of about 77, Be sure
the flutes are filed into the hole to provide
a rood cutting edge, amd then harden and
temper the mill. To make screws, place
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the mill in a tailstock drill ehuek and work
it against a piece of stock held in the lathe
chuck until the desired length is turned,
after which the screw is threaded with a
button die. 1f the screws are to have slot-
ted round heads, you can cut them off
with a formed cutting-off tool as shown
in Fig. 2. To cut the slots, the screw is
held in a vise by means of a jig made by
drilling and tapping a scrap piece of
sqquare brass rod and then cuiting a slot
lengthwise through the tapped hole as in
Fig. 3. If the screw heads are to be hex-
agon, it is best to purchase hexagon rod,
which can be obtained in zizes as small
as 14 in—James B. Webster, Knoxville,
Tennessee.

Bending Thin Strips of Wood
Owver a Soldering Iron

Heat from an clectric soldering iron
may be utilized effectively for bending
thin strips of wood, and unlike an open
flame, there is practically no danger of
scorching or burning the material. The
iron may be locked in a small vizse in a
hotrizontal posi-
tion or it can be
supported on a
block so that the
heated end pro-
jects, The picce of
waond to be bent iz
grasped in hoth
hands and iz held close to the surface of
the iron as shown, moving it slowly back
and forth and gradually forcing it to the
shape desired. When bent, the work is re-
moved from over the heat and iz held a
few moments until it has cooled, alter
which it will hald 1t shape.

Children’s Napkin Rings That Resemble
Birds and Animals

Made of hardwood, either of theze nap-
kin rings will serve as a reminder for the
children to keep their napkin neatly fold-
ed when not im nse. The chick ring is
roughed out with a serollsaw from a piece
of 1%-in stock, after which the beak, tail
and base are whittled down to shape with
a sharp knife, and fine sandpaper iz used
to smooth the rough edges. For the fin-
ish, first apply a priming coat of shellac,
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A Berolleaw Is ANl You MNeed to Make These Attrace
tive Mapkin Rings for Your Children

and then a coat or two of bright-vellow
lacguer or enamel, The eves: are white
circles with a bright contrasting center.
They are best imitated with small pummed
reinforcements such as are used in loose-
leaf note books, The kitten ring 15 made
in the same way, except that it consists of
two parts, the body and the base. Small
V-grooves are cut in the body for legs.

Tool for Scraping Inside of Pipes

Dirt, prease and scale are guickly seraped
from the inside of pipes and tubes with
this improvised tool, which congists of a
stick, fine wire and 2 numher of wood
screws, 1 he latter
are placed in pairs
at frequent inmter-
vals on opposite
sitles of the stick
and are wrapped
with the wire to
hold them in posi-
tion, Each pair of
ECTEWS 15 sEag-
rered so that the
entire ingide of
the pipe will he
scraped. =

[ Steam for running small toy engines
may he obtained by connecting a rubber
tube to the valve of a steam radiator,
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‘This Little Homemade Truck Is Useful for Wheeling
Heawy Garbage Cans to the Ssreet Curbs

Garbage Cans Moved to Street Curb
with Small Hand Truck

If vou live in a citv where the garbage
15 collected from the strect, this little hand
truck will be a great help m moving the
filled cans to the curh, It has three woodl
disks for wheels, one at the rear and two
at the front, which turn on rod axles.
These are threaded at the ends and are
fastened by means of nuts and washers
to two aprons nailed to the sides of the
platform, short lengiths of pipe being
slipped over the axles to keep the wheels
properly spaced. Bolting two wood han-
dles to the aprons and bracing them Lo
the platform completes the truck.—Jos, C,
Covle, Los Angeles, Calif,

Counterweight Keeps Bail of Bucket
in Vertical Position

A pgardener who carricd water to his
plants in buckets, counterweighted the
hails to hold them
in a vertical posi-
tion so0 that he
conld pick them
up eazily. The eye
at onc el of the
bail is straight-
ened out, after
which the bail s
looped through
the bucket ear so
that the end ex-
tends 2 or 3 in. down the side for attach-
ment of the weight,—A, I, Waychof,
Phoenix, Ariz.

MECHANICS

Wire Slide Eliminates Suffering
of Trappsd Animals

An 8-ft. length of haling wire serves ef-
fectively as a trap slide to drown and pre-
vent trapped animals, such as muskrat,
raccoon or mink, from suffcring when
caught in a trap. Set the trap along the
bank or cdge of a stream in the usual way.
Then tie a large rock to one end of the
wire and throw it into deep water, Run
the other end of the wire through the
ring on the trap chain and tie it to a root
or tree on the bank. I these are not close
enough, a stake driven into the ground
will serve the purpose. When the animal
is canght, it immediately plunges into the
deep water anid the weight of the trap
soon pulls it under. Pelts of animals
canght in this way are usually more prime
than those from amimals allowed to stroge-
ale in a trap staked to the shore,

Resin-Covered Brick Aids in Soldering

A handy accessory {or the soldering
bench 15 a brick covered on one side with
a thin laver of vedin. When the solidering-
copper tip he-
comes corroded, i
is ruhbed over the
brick a few times
to restore the
tinned surface.
The brick acts as
an ahrasive, and
the resim as 5 flax
for making the
splder ndhere to
the work,

Cutting Clean Holes in Shim Stock

Clean holes to take bearing bolts can be
cut in thin shim stock by using the bear-
ing cap and a steel ball a trifle larger in
diameter than the hole to he cut. The
bearing cap is clamped in a vise or placed
on some solid support, after which the
shim material is lai over the hole and the
steel ball held on the stock in line with
the hole. A sharp blow with a hammer
will drive the ball through the shim and
make a smooth hole.

A bundle of short strings, bound to-
gether, can be used as a brush or swabh.
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otter hammering

By E. W. HALL

F the handle of vour ham
splits juest
wol bt

tirhi Iy

T
bz

|l'l'-'l|-2'-IZ_.,' i:'. T8, 100 |:-1'.' LU T ] it
with

. i g4 It -
riciion tape wiiere

atd notice how much Tonger vou can us
it without hecoming tired, :*-'~|:1.i'|f||;._r i ks
a handle more fBexible, so that it absorhs
part of the shock that is otherwise trans-
mitted to vour arm. This is just one of
the tricks of hammering, according to a
man whao has used all kinds of hammers
for the past twenty-five years,

Your hammer should be a personal toal,
Tt should have a handle shaped to it your
hand and a balance that suits the muscles
of vour hand and arm. The handle should
be of hickory, straight-grained and well-
seasoned, The angle of the head to the
handle depends on the usge of the hammer,
If vou are going to pound holes at shoul-
der level into a concrete wall, the head
should be at right angles. Tf you are to
use the hammer for chipping work held in

it is splir,
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a hench vise as in Fig, 2, the head should
be inclined somewhat sharply, A good rule
to follow 15 to set the head so that, in nor-
mal use, the elbow need ot be held on-
comfiortably in striking a square hlow,
Fastening the head 15 an art, Veteran
hammer users favor two wedgez, one, of
soft wood, running across the longest di-
mension of the handle end; the other, ot
steel, with the entering edpe bent at the
corpers so that it looks somewhat like the
letter S, running at right angles 1o the
wooll wedgre, Always scrape the handle {o
a snug fit and then make saw cuts for the
wedges, Each ecwt should extend about
two=thirds through the eve, and the wedge

Kl
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Balanced Hammers Suit Your Hand and Arm

e

A Mumber of Improvements on Hammiers
Whicl Give Them Better Balance and
Crrgater Flexibility, Increasiog Their Ef-

ciency nnd BMaking Them Easfer 19 Use
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should be driven just to the hottom of the
cut to prevent splitting. The next best ar-
rangement 18 to use an iron washer hav-
ing one cdpe hammered or filed flat, as
illustrated in Fig. 5

With a sanding drum or wood rasp,
scrapers and hoe sandpaper, work the
handle to shape, Figs, 3 and 7. 1f the ham-
micr 15 to be used wholly for siriking
blows and not for pulling nails, cut the
handle down so that it 15 very slender for
a distance of 2 or 3 in,, just behind the
head, and then wrap with tape, Figs. 4 and
6. This gives flexibility that reduces shock
to your arm. Next, strike a number of
hard blows to determine where the han<
dle chafes your hands. Flatten this por-
tion out with a rasp or sanding drum, and
smooth 1t with a seraper amd hne sand-
paper to hit your hand. Then sandpaper
off all rough and irregular spots and dip
the handle into water. Let it dry for a
hali-hour, and sandpaper off all grain that
has raised. Do this once or twice again,
Finally, rub linsecd or lubricating oil into
the wood, and polish. The thing you do
not want in a hammer 15 a handle that 1s
painted, wvarnished, covered with tape,
smeared with glue or wrapped with o trick
rubber grip that will blister your hand
with prolonged use. Handles of claw ham-
mers used for both pounding and nail
pulling should be thick rather than slen-
der, and the grip should not be so form-
fitting that it becomes uncomfortable
when reversed. The same applies to the
grips of pein hammers that are used both
waye, For most work, the face of the
hammer should be as smooth as glass, and
it usually can be slightly rounding., Ocea-
gionally you can improve performance by
driving the surface of a bastard file slight-
Iy into the face to roughen it a bit,

Duplicating Work from Pattern
on Milling Machine

Machine shops not equipped with form-
ing machines for duplicating work on
steel from patterns can do the job on a
vertical milling machine by using a tracer.
This consists of a flat-iron arm pivoted,
for side motion only, to a piece of angle
iron, which is bolted rigidly to the head of
the machine. The other end of the arm is
drilled and is fitted with a setscrew to take

Tracer Waid in Dl.rp'lil:at'inF Wark from Pattern on
Biee]l Block with Vertical Milling Machine

the tracer point, It 1s important that the
point be of the same size and shape as the
cutter, and that the cutter and tracing
point be as near in line as possible. Lin-
ing them up is hest done by holding a flat
piece in the bolt slot of the machine table
and moving it over until it touches both
the cutter and tracer as shown in the de-
tail. The spindle head is then locked and
the table is run up to within ¥ in. of the
ciitter point, aiter which the tracer 15 ad-
justed to touch the table and is zet rigidly
eo that it cannot move. This allows Yz in,
for finishing after the work i3 formed.
Mow, after running the table down and
clamping the work and patiern toat, vou
are ready to start cutting,

Small Emery Wheels Quickly Dressed
with Hacksaw Blades

If your worn hacksaw blades are saved,
thev ean be made into a tool for dressing
emall emerwy
wheels, Four or
five hlades, bolted
torether in the
manner shown,
are pulled back
and forth across
the face of the
wheel at an angle
as It turns,
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Satin Finizsh on
Aluminum

Aluminum may be giv-
en a beautiful satin finish
by dipping it into a hot
solution 1||:u]l_ by dissolv-
ing lye, ¥4 Ih, in water, 1
gal. The cleaned metal
should remain in this so-
lution about 3 min. If
left longrer, it is likely to
be made too rough by
the lye. Upon removal
from the dip, the work
should he rinsed in wa-
ter, and if it is coated
with a black film, this
may be removed by im-
fiersion for a few sec-

Pulled by 5 Tracter, This Knile Cuts Foats of '!:"l:runl Fir Trees & In. umder
Ground for Transplanting in Areas to Be Eeforested

Large Knife Cuts Roots of Young Fir
Trees to Be Transplanted

A large knife 6 ft. long, pulled by a trac-
tor, 15 used by a governmment nursery at
Wind River, Wash,, for cutting the roots
of 2-vr. old fir trees 6 in. underneath the
ground so that they can be easily pulled
up for transplanting in areas being refor-
eetedd, The knife 15 welded to an iron
frame, which is pivoted hetween two
braced railroad rails, the front ends of
which are bent upward so that they slide
over the ground.—H. Miller, Portland,
Oregon,

Keeping Small Animals from Entering
End of Drain Pipe

In a creamery where trouble was ex-
perienced by toads and rats getting into
the end of a drain pipe, the foreman fitted
a sheet-metal fap, or disk, over the open
end to keep them
out. The flap was
hinged to a wood
hlock, which was
wired to the drain
pipe as shown
Thiz arrangement
permitted liguids
to run out of the

ERAN PepL

WOOD BLOCH

*WIRE i h oved
S EET- ML Pipe ) “t_ LAY
FLAP effective in keep-

s ing out animals,

onds In a selution made
by slowly pouring nitric
acid, 1 Tb., into water, 1 gal. The work
shonld now be first rinsed in cold and then
in hot water, This will produce a fine-
rrained satin finish that may be preserved
with a thin coat of clear metal laequer.

Jig Helps in Drilling Overlapping
Holes in Stock

The next time
vou are making
cub-outs in woaod
or metal and want
to drill a4 number
of emall overlap-
ping holes arownd
the outline of the
section to be re-
moved, try this little jig.
small steel block, which is

It consists of a
fitted with a
short pin at one end and has a guide hole

for the drll spaced the proper distance
from the pin, made near the other end. In
puse, first drill two holes as close topether
as possible on the outline to be cut owt,
zet the pin in one of these, and with the
drill inzerted through the goide hole, make
the next hole in the work., If the pin and
puide hole have been correctly spaced,
the drill will just break through the side
of the last hole drilled,

[ The transverze pressutre on a boiler 13
double the longitudinal pressure,
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A Spray-Painting Booth with a Forced Draft
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Fire hazard of spray painting, and alzo
the harmiul effects of breathing air con-
taminated with lacquer fumes, are elim-
inated by using this paint-spraying booth,
which 13 built up of galvanized sheet iron
on an angle-iron frame. The booth is pro-
vided with a forced draft furnished by a

vacuum cleaner. Using the cleaner for
this purpose will not damage it, as it is
temporarily connected to the exhaust pipe
by the hose when spraving i3 to be done.
The booth may be made to any convenient
size. The B-in. stovepipe, which carries
away the mammable fomes, 15 mveted
and soldered to the back of the booth and
extends through a window, It is impor-
tant that the end of this pipe be above the
surrounding  building. A piece of 2-in.
pipe, inserted and szoldered into a hole
cut in the stovepipe elbow, should be
equipped with a reducer as shown, This
reduces the size of the air outlet and thus
inereases the suction in the booth, If a
permanent installation is made, the lower
window pane should be replaced with ply-
wood or sheet metal. As solvents used in

&
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lacquer are very inflammable, a few pre-
cautions should be remembered. The vac-
uum cleaner, the brushes of which usually
spark, should be placed well out of range
of the fumes. As sparks from key sockets
have been koown to start Gres, the sock-
ets used for illuminating the hooth should
be of the kevless type and the circuit
should be controlled by a switeh located
some distance {rom the hooth, Before
starting to sprav see that the lamps are
serewed tiphtly into the sockets and that
thev are supported in such a way that they
cannat fall and break. About the only
other catse of fire in paint-spray booths is
irom spontancons combustion caused hy
alternately spraving lacquer, and varnizh
or ail enamels, ITf the booth iz kept clean
amd the lughly infAammable coats of lac-
quer and enamel are removed frequently,
there 15 little danger of fire from this
spource. Scrapings from the paint booth
should be either burned in the open in a
safe place, or buried if more convenient,
s0 that they will not lie around and be the
means of cansing a fAre,
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Wise leprovised from Sectlons of T-Stock Helds Angles While

Measuring and Laying Them Ot

Improvised Vise Holds Angle Stock

Mounted on a sawhorse, this wise will
he found handy for holding tees and an-
ples. The horse 15 constructed in the reg-
ular way, wsing a length of T-stock for
the horizontal member, while the vise con-
stz of two sections of the same material.
The lower flange of one section is cut
away and 15 notched at one end for a col-
lar as shown. This holds a screw bar
mserted into a hole drilled lengthwise
through the base of the tee, which is then
bolted to the horse. The other section is
drilled lengthwise and a small part of the
flange is removed for the insertion of a
large nut, which screws onto the thread-
ed end of the screw bar. The edges of the
flange of this section are then bent over
the edges of the horizontal member of the
horse to form a sliding jaw for the vise,

Identifying Obliterated Numbers
on Machinery

Methods that have been developed by
the United States bureau of standards for
identifving obliterated numbers on guns
and stolen property in eriminal cases are
alsn valuable for identifying obliterated
numbers on shop and farm machinery for
the purpose of ordering new parts. First
smooth down the surface around the num-

MECHANICS

bers with emery, taking care to
remove as little of the metal as
possthle, and then apply the fol-
lowing solution: Copper ammao-
nium chloride, 4 parts by weight,
hydrochloric acid, 48 parts by vol-
ume, and distilled water, 48 parts
by volume. There are two meth-
aids of applving the salution, one
being to simply apply it to the
metal, while the other, which is
probably the bhest, is to moisten
a cotton swab with the hydro-
chloric acid, rub it in the ammo-
nium chloride, and finally to the
metal, doing this repeatedly. In
cither case, the solution should be
rubbed well into the surface of
the metal. This sometimes takes
several hours to make the num-
bers visible, If the solution fails,
carcfully heat the metal until the
numbers appear. If the numbers
do not appear by the time the
metal reaches a color below cherry red,
the test should be discontinwed, as heat-
ing a metal bevond this point will likely
canse it to warp,

Follow Rest Supports Lathe Work

Mounted in the tool holder, this follow
rest is effective for supporting slender
work in a lathe., The rest consists of a
L4-in, aquare steel arm bent to the shape
shown and tapped at the outer end for an
adjusting screw. The latter iz turned
down at the end to fit a hole drilled in the
center of a short section of angle iron,
which supports the work.

'Eia.q. STEEL QR MONy
anF  ADJUETIMG

This Rest Moves Along with the Turning Tool on the
Opposite Side of the Work



By W. Clyde Lammey

I | I all niher edre tools, chisels wsed

* for wood torning must he
sharpencd,
them as near the original shape as
can, It
as possible and to depend mostly on hon
the tools are highly tempered. A
e oilstane is most effect ive and :'-l':l-l'l:-.'-'--

praperly
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is advisable to da as litkle erindine
inge as

a catting edge that cannot be acquired in
any other way., The procedure in sharp

on their
condition, I1 the eutting edpres are nicked
otherwise out of the fools
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entieE a4 st af lathe tools depends
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wlheel, When grinding, the edee should
Le dipped in water every few seconds tao
prevent overheating. The edpe should
never be held on the wheel until the metal
turn: blue as the temper will then he

drawn and the tool will mot hold its edee,

In grinding a gouge, the handle is
grasped in the right hand with the left
hand supporting the edee against the {ace
of the wheel and the index finger of the
left hand resting on the tool support. The
handle is Towered until the bevel of the
edge rests against the face of the wheel
In thiz position the handle is swune (o the
right and at the same time the tool is
turned until the right side of the hevel is
presented to the wheel, At this point the

erinding stroke is started and at the same
time the handle is swung ta the leit, roll-
ing the tool across the face of the wheel
in the same direction until the opposite
side of the bevel is reached. The operation
15 then repeated in the reverse direction.
If thiz iz done with care the bevel will be
true throughout its width and the curve
of the edge will be unitorm. It s impor-
tant that the Fouge be groond and honed

87
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properly as it is used almost exclusively
in roughing the stock from the square into
round. The grinding operation should
stop when the edge is sharp, as bevond this
point the edre will feather and portions of
it will break off, making it very difhcult to
hone praperly.,

The round-point tool i3 sharpened in
the same way as the gouge except that the
hevel is slightly shorter due to the catting
edge being flush with the top face of the
blade. Care must be taken to keep the
bevel at the same angle throughont its
width, and the curve of the edge must be

POPULAR MECHANICS

uniform, as any Irreg-
ularity in the curve or
hevel makes sucha
cutting edge very diffi-
cult to contral, This is
alsotrue of the square=
point tool; unless the
edge 15 square, the tool will fend to dig in
in the direction of the high side,

The spear-point and parting tools are
each designed for a special purpose, and
hoth are ground with two hevels, The
apear=point tool i used principally for
making light V-shaped cuts in laving out
heavy beading and alse in forming slant-
ing shoulder cots. In prinding the hevels
an this tool, care must be taken that they
are hoth the same degree from the point
hack, and also that the bevels forming the
efdge are the same. In section, the blade
of the parting tool is dizmond-shaped.
The parting tool is used chiefly for sizing
the work by means of a series of cuts of
varving depth along the length. Only the
two bevels which form the cutting edge
are groumd. The manner of grinding the
skew chisel is similar in that the cutting
eidre 15 formed at an angle with the length
of the blade, and by two hevels ground
back on the fat sides,

If no power-driven emery wheel iz at
hand, rough pgrinding of lathe tools may
be done on the fine gide of a combination
stone, The grinding stroke should be
straight along the length of the stone
without a rotary motion. Plenty of light
oil should be wsed to clear the stone anid
to prevent rlazing., After the tool has been
brought to a sharp edge, the round,
square-point and spear-point tools should
be Fiven a few light strokez with the blade
flat on the stone, This tends to remove
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the wire edge formed by the rough grind-
ing on the bevel. The gouge is rolled from
gide to zide on the stone and the strokes
are made straipht in the same manner as
with the other tools.

Honing of lathe tools is done on a very
fine oilstone, with exception of the gouge
which is finished with a tapercd slipstone.
Some wood turners even finish the tools
ot a leather slip to attain a very fine edge,
but in ordinary work this is not necessary.
In honing, the pressure chould he uniform
and somewhat lighter than that wvsed in
grinding, Adfter several honing strops, the
edge should be smooth to the touch, Tf it
is still rough, the honing should continue
antil this is removed,

Car-Wheel Fellies Expanded with Bolt

In order to tighten the spokes on my
car wheels which had loosened at the fel-
lies, it was necessary to expand the latter.
This was done with a carriage bolt of a
length to just fit between the felly and
the base of the spokes at the hub, as
shown., A nut was fiirst run down on the
haolt the length of the threads, after which
it was placed be-
tween the spokes
with the head rest-
ing against anoth-
er it held on the
insitle of the {elly.
I this position,
the bolt was
turned out of the
nut by means ot a
wrench on the
shoulder under the
head, and the felly was expanded so that
molten babbitt metal could be poured into
the gpoke hole to take wp the play. This
idea can alse be applied to make small
jacks for use around the shop, if a steel or
wood block is drilled through the center
and countersunk on top to take the bolt
and nut as shown in the detail. —James T,
Goodman, Stockbridee, Alich,

Molding Large Quarter Rounds

Bunning large quarter trounds on a
molding machine can be greatly simplified
by following the method used by an east-
erit concern where orders were often re-
ceived for quarter round ag large as 314

<" FINISHED
FMOLDING

|- FORM
] s
SAWED ON ———— T
DOTTED LINE _---’"j':_.“'
— 6"

E.il:npll.l‘iq] Muethod af Cuttbng Large Quarter Rounds,
Using a Form and Only the Top lﬁcnﬂ af the Molder

by 3%4 in. For making this size, pieces of
finizshed stock, 344 by 644 in. full, were
first ripped at a bevel as shown in the
lower detail, allowing wery little waste
stock to be rounded, which is important.
The ripped pieces, which are perfectly
arquare on their hnished sides, are then
held in a form having an accurate 45°
Veproove, and are run through the mold-
er, using only the top head.
cutter baving the right radius, very little
grinding is necessary, ‘The results of this
method were found entirely satisfactory,

-|'|_‘:- r|r1'1'|| a

Sheet-Metal Covers for Fire Barrels

In order to keep workmen from piling
junk on top of fire barrels 2o that they
would then not be

readily acceszible  siager- f;
H : METAL .
in case of an  oie 7

Tl

cmergency, one
factory foreman
provided cach bar-
rel with a cone-
shaped cover of
sheet metal. These
were painted red
to match the bar-
rels and make
them easily found,
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Underslung Cart Moves Heavy Loads

Cart for Handling Heav
Eaized Only a Short

Articles, the Laad Being
istance [rom the Flear

Moving heavy articles around a shop is
made easy with this underslung cart. The
wheels were taken from an old buggy and
attached to a dropped axle, which zup-
ports a 3 by 4-ft, platform of 4-in, stecl,
The handles are made of %4 by 2-in. flat
iron and extend about 1 it in front of the
wheels where they are bolted to the plat-
form, which is supported at the rear end
by wvertical flat-iron  pieces  extending
down from the handles,

Box Cover Prevents Accidental Loss
of Steel Stamps

GUTIHARY HALF OF HMNCL

Eliding Cowver of This Stamy
Until the Entire

Eox Cannpt Be Cleosed
et Is im Place

Machinizsts will -fimd this steel-stamp
container effective in reminding them to
return all the stamps before putting the
set away, as the cover cannot be closed

POPULAR MECHANICS

until the entire set is in place. The con=-
tainer is a box fitted with a sliding cover,
which has two small hinges screwed to
the underside. Omne gide of each hinge
hangs free and alidez over the tops of the
stamps if they are all in place, If a stamp
is missing, the free end of the hinge drops
down into the opening and prevents the
cover from being closed until the missing
stamp is replaced,

How to Make Camera Bellows

Stiff cardboard about Me in. thick, some
black sateen cloth, and a little glue is all
you need to make a bellows for your en-
larging camera. On the cardboard, lay out
the extended bellows slightly longer than
their length when finished, Then divide
the patteris into segpments as wide as the
depth of each fold. Separate each =seg-
ment by a space equal in-width to three
times- the thickness of the cardboard.
Care should be taken in laying ount the
patterns to get the segments hned up, or
the bellows will not fold properly. After

the patterns are completely laid out on
the cardboard, they are cut apart to sepa-

tate the pieces A, B, C and D. The space
hetween each segment is cut*down t. the
center line, a strip of pummed tape 15 . a8-
tened over the cutout section, the entire
length of the pattern, which will hold the
segments in their correct relation while
the other side is similarly cut out, leaving
a Y-in. neck of cardboard at the center
connecting each segment to its neighbor.
When hnizhed, vou will have four aszetm-
blies of cut-out segments held together
with tape, which facilitates handling them
and still keeps them spaced apart perfect-
Iy parallel. The assemblies are next coat-
ed with glue and pressed down on the
cloth, allowing several inches of the cloth
to lap over at one edge so that the bel-
lows mav be spliced. After the glue has
dried, the picces of tape are removed and
the other side of the azsembly is glued to
a second picce of cloth, This piece is
worked down into the spaces between the
segments 5o that the two pieces of cloth
will be glued together wherever possible,
The outer edges are now placed together
and the bellows are spliced, aiter which
they are ready to fold. The hellows may
be covered with imitation leather.
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Bellows for Homemade Enlarging Cameras

T ————— ——— = - = 7 =

Sides of the Bellows Consist of Nu-
merpus SegEmenss Gileed bet wrien Twa
Pagces of Heary Black sandsn

=

B,
e

Gegments Is Hemoved,
Firat on Dne Side and
Then on the Qiker Slde.

: ]
|| Afver Laving Qut the
Segments Gn E.‘ll'dlrl.a_.‘-\.l_
_JI Bectionz &, B, C and I
Are Cut Dut and Then
e the Paper botwoesn the

Strips of Tape Hold the
Flrar Half. Already CTut,
Ba That the Segments
" Will Be Kept Parallsl,
\ Wile the Second Half Is

Cur Qut. Thiets Thia Side
Is Taped and the Assem-

blies of Segments Are

Glwed beswann Twa Pleces

] al Cloak, Which Hawe an

_|| Drverlap at One Edge for
Splicing
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Five Practical Suggestions from the Farm

BT PLIKF 'WITH
STEEL 3FOUT,

“"Bong Sour'” in Home-Cured Meat Prevented by In-
jecting Preserving Solution arcund the Bone

Method 6f Preventing “Bone Sour™
in Home-Cured Meat

Souring of home-cured meats around
. the bone, which is usnally cawsed by the
preservative not penctrating deep enough
into the meat, can be prevented by inject-
ing some of the fluid around the bone
with a syringe having a pointed spout. If
a syringe of this type is not available, one
can be improvised from an old tire pump
by cutting off the end and soldering onto
it a long spout taken from an oilcan. An
ice pick, or other pointed instrument, can
be used to make a small hole in the meat
to the bone, after which the spout is in-
serted and the fluid is squeezed out under
considerable pressure,

Handles for Earthen Jars from Wire
and Short Sticks

Larpe carthen jars in which meat, kraut
or other produce iz preserved are dificult
to carry, and frequently slip from the
hands and break unless they are fitted
with handles. These may be quickly pro-
wvided by using a
hoop of wire and
a couple of short
pileces of broom
handle. Place the
hoop arowund the
top of the jar, with
the handles in the
position indicated,
twisting them to
fdraw the hoop
anugly around the

jar beneath the roll ¥im. The handles will
be held firmly by the wire and the jar may
easily be carried,

Quickly Formed Spouts Improve
Your Buckets

A pouring spout on a bucket can he
quickly made with a sharp cold chisel and
a ball-peen hammer, With the chisel, cut
a short horizontal slit in the side of the
bucket and ham-
mer oot the metal
just below the slit
to form the spout,
It the slot 15 cut
eloze to the rim of
the bucket, the al-
teration will not
appreciahbly
change its carry-
ing capacity.

shock-Absorbing Case Reduces Egg
Breakage

Poultrymen will find thiz shock-ahzsorh-
ing egg case a great help in reduocing
breakage of egps when hauling them over
rough roads. The case can be made any

o 8i1ze desired, and
A consists of two
g'rscnl.i:-f"r'ir" lirhtwelrht boxes,

.| PRIl one of which fits

SFRIMGS
'-:._ inside-the ather
with a clearance
af 3 in. on all sides,
sereen-doaor
springs are at-
tached, by means
of sereweyes, to
the insule of the
outer hox, as
shown, so that the inner box, which con-
tains the epgs, 15 floated between them,
This idea may also be applied to cases
used for transporting eggs by rail or truck.

INSIDE
CRATE

f[Clamps on a small home meat grinder
will not work loose when using the ma-
chine if a piece of sandpaper 15 placed he-
tween the clamps and the underside of the
table; the abrasive side of the sandpaper
should be placed next to the wood.
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Fitting Bronze-Backed Auto Bearings

Automobile-engine bearings of the shell
type, such as main and connecting-rod
bearings, sometimes  cause  trouble by
working loose in their retainers. This al-
lows a part of the normal hearing wear to
be transferred to the bronze backing and
to the housing, Wear of the heavy shims
commaonly used with this type of bearing
also occurs, soon followed by a scparation
of the babbitt lining {from the shell, which
rezults in complete destruction of the en-
tire hearing or of 2ome major engine part.,
However, this bearing trouble may be en-
tirely eliminated by the proper fitting of
these bearing shells in their retainers, the
general rule being to file away more metal
from the steel retainer than from the shell,
when refitting. This is best done by filing
hoth these parts together until they arc
flush and true with each other, then re-
moaving the bronze shell and filing an ad-
ditional 002 in, from the steel, which may
easily be determined by means of a feeler
gatige or a micrometer, This procedure
allows the shell to extend a little above
the retainer, permitting the heavy steel
shims to hear directlyv on the shell, hald-
ing it tightly in place in the retainer. If
these shims are worn, they should be re-
placed with new ones, but if they are not
readily obtainable the old ones may he
filed true—A. H. Vance, Harshaw, Wis,

Sanitary Carr].rm;: Cover for Cuspidors

The janitor of a
large office build-
ing, dizliking the
nnsanitary meths-
od of picking up
cuspidors with his
hands, made this
carrying cover for
handling them, Tt
is a plece of sheet
metal with the
edges rolled over to form flanges on the
underside in which the sloping tops of the
cuspidors fit, A flat-iron grip riveted to
the top of the cover provides a handle,

[ To keep milling entters from slipping on
the arbor, put writing-paper washers he-
tween the steel washers and the cutters:
thin copper or brass washers can be used.
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Sweepers’ Portable Scoop for Shops

To aid the janitor in gathering sweep-
ings from beneath lathes and other ma-
chines, one shop foreman made the scoop
shown, and attached it to a hand-truck.
The scoop 15 made of heavy sheet metal
and has two flat-iron hangers with which
it 15 attached to the trock, Wheeled to
position beside the machines, the sweep-
ings are quickly brushed into the scoop.

Altering Chuck to Prevent Breakage
of Small Pin Drills

had considerable trouble in keeping stu-

Hand Truck for Gath- °

‘

LWy

T

dents from applving too much pressore to __'
long, slender drills when starting them ¥

into waork, which, of course, resulted in
excessive bhreakage.

One of the instrioc-—

tors hit upon the idea of drilling a 14-in.

haole lengthwise in
the center of the
chuck shank so
that a drill conld
be pushed farther
up into i, leaving
just enough of the
drill projecting to
pierce the picce of
stock at hand.

i HOLE DRILLER ™
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LTUUL., houschold appliances, metal

models and hundreds of other articles
may be improved in appearance and pro-
tecttd against rust and corrosion by elec-
lating them with cadmium, zine, or
lead, =admium produces the most heaii-
tiful finish. This metal is used for plating
hardware, screws, and articles azsembled
from a number of different kinds of metal
to produce a uniform, bright Anish, Cad-
ium plating is much simpler than chro-
mipm and for many purposes it is decid-
edly superior. It is also more resistant
to corrosion. [ts white color and great
durability, and the simplicity with which
it is plated to any metal, make it prac-
tical for hundreds of purposes, Zinc plat-
ing 15 equally simple and provides efficient
pTul:::l:tiurl apainst rust, Although zine
vlate is not as beautiful in color as cad-
m, it 15 used extensively, and often
referred., The durability of galvanized
ron 15 due to its thin coating of zinc,
tlectroplated zinc iz just as durable as
- alvanizing and for many practical pur-
. osea this method is superior and less ex-
pensive. Lead plating i3 used to protect
octher metals against the action of sul-
. phuric acid and ehemicals, For lahoratory
E and shop jobs where a plate that will not
e attacked by ordinary acids and chem-
icals is required, lead plating is about the
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.J_.-L-ﬁ_

ELECTROPLATING i

Sr=gy
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e only simple means availalle.
plating should never be wsed
it is likely to come in contact with food.
Electroplating will not correct defects
in the surface of the work. Therefore, all
roughness should he removed with =a
grinder, files, and emery paper. The sur-
face should then be huffed with a good
rrade of compound, A scratch brush will
be found handy for finishing irregular ob-
jectz, When the surface of the work is as
smooth as is desired, the article to be plat-
ed should be strung on a piece of copper
wire which will serve to support it in the
cleaning and plating solutions. The next
step, or cleaning, is the most important
part of the work. If the cleaning i not
thorough, a good job cannot be produced.
To insure periect cleaning, three opéra-
tions are requircd, The polished work is
first suspended by a wire in a boiling solu-
tion consisting of scrubbing soda, 144 1,
Tve, 2 oz, and zoap chips, 4 oz, dissolved
ina gallon of water., The solution should
be kept 1o a stone jar. Tt will remaove all
rrease from immersed objects in about 5
min. If the work to he plated has heen
soldered, the time in the bath showld be
reduced to about 2 min. In this case the
article should he previowsly washed in
pasoling to remove most of the grease,
The short boiling will be sufficient i1 this
caution i followed, and the solder will
not be damaged.

Loeaudd
where




The work is now removed from
the cleaning solotion with the wire
and after thiz it chould not he
touched with the hands, When thor-
oughly rinsed with clean water, the
article is dipped for about a4 minute in a
pickling solution made by tlowly pouring
sulphuric acid, 4 Ih., into one gallon of
water contained in a stoneware jar. (Cau-
tion—io not pour the water into the acid.)
This solution should be kept in the sink
or in a location where the acid will do no
damage if the crock should break. After
preparing this solation, it should be al-
lowed to cool hefore using.

Immersion of objects in this solution
will remove scale, rust, oxide and brazing
Aux. The work should not be left in the
pickle longer than 15 necezzary to produce
a scale-free surface. After pickling, the
work is transferred to another stone jar
containing a bright Jdip, which 1s made by
slowly pouring sulphuric acid, ¥4 b, into
water, 5 pts.  {(Cantion—o not pour the
walter into the acid.) Add to this mixture
nitric acid, 8 oz, and hydrochloric acid,
L4 oz, This solution should be allowed to
cool before using. If the solution is wsed
continuously, the crock containing it
should be kept in a pan of cold water to
keep it cool. The work should be left in
this solution only long enourgh to be
brightened. It should then be rinsed in

LEAD, ZINC any

CADMIUM

C. A. Crowley

clean water and kept under clean water
until yon are ready to start plating.

Electroplating with all of the metals de-
scribed in this article iz carried out in ex-
actly the same manner. A plating tank,
which may be a tar-lined storage-battery
hox, and a large glass or stone jar, or any
rubber, glass or stoneware receptacle large
enough to hold the work and solution, will
be needed. Three brass or copper rods
long enough to span the box will also be
needed. The electric current for plating
miay be had from a storage battery or an
old A-hattery charger of the tungar type.
A radio rheostat of the heavy-duty type
may he used to control the current. If a
rheostat is not available, two strips of
sheet iron immersed in a jar of salt water
will make a water rheostat that will serve
the same purpose, Moving the strips far-
ther apart reduces the current and voltase
and vice verza, Excellent eontrol can be
had by this method. Althowgh a wvolt-
mecter is useiul it is not ahsolutely neces-
sary when plating with these metals, If
vou wish 1o nse a voltmeter for accurate
control one of the battery-testing type is
satisfactory.

oy
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A pood reliable sola-
tion for plating cadmi-
um iz made by dizzalv-
ing 1h oz of sedinum cy-
aniille (deadly poisan)
in one gallon of water.
In handling cyanides
tse rreat care to avoid
retting them on the
hands, in the eves, or in
contact with anv part of the body. They
may be absorbed through membranes or
skin abrasions with fatal results. Ordinary
care will reduce the hazards of these poi-
sonous chemicals to a minimum, They are
used every day in large quantities in
schools and in indusiry with almost no
accidents. There 15 one other thing to re-
member in handling cyvanides. Under no
circumstances must they be mixed with
ot allowed to eome in eontact with acids,
It this should happen deadly hyvdrocyvanic
acid fumes will be penerated. After the
cvanide has dissolved in the water make a
paste with cadminvm oxide, 4% oz, and a
amall amount of water. This smooth paste
is now added to the cvanide solution and
stirred with a wooden paddle until dis-
solved. When dissolved add liquid glue,
1 oz, and stir to mix. Thiz solution is
poured into the plating tank and is ready
too use, The work to be plated is suspend-
ed from the center rod in the solution by
the copper wire, The work should be com-
pletely covered by the solution, Sticks of
metallic cadminm  obtainable from any

chemical supply  house are suspended
from the two outside bars, The cadmium
sticks may be bent over on the ends so
that they hook over the rods, or they may
be suspended with pieces of copper wire.
[f wires are wsed for suspending the
aticks, care should be taken to prevent the
wires from getting under the surface of
the solution. With the tank set up in
front of 2 window so that a draft will car-
ry any iumes generated away from von
and out of doors, adjust the rheostat zo
that as small a current as possible flows,
A plate will start to form on the work
very quickly. The cur-
rent may be increased
as long as the plate is
bright in color. A dark
plate means that the
current is too high,
which is corrected by
adjusting the rheostat.
Ii a voltmeter is used,
the rheostat should be
adjusted until the read-
ing is about 3 volts,

A rood plate will he
produced in about 5
min, At the end of this
time the work should
he lifted from the tank by the wire and
rinsed thoroughly in running hot water to
remove the last trace of poison cyanide,
When the work is dry the plate should be
white and very bright, For most purposes
no further treatment will be reguired;
however, if a brighter surface i3 wanted
it may be produced by polishing or bufing
with a dry cloth huff.

Ii vou wish to plate with zine, the solu-
tion is made by dissolving 10 oz. of sodi-
um cvanide {deadly poison) and 2 oz, of
aodium hydroxide in one gallon of water.
When these chemicals have dissolved, add
a paste made by rubbing zine oxide, & oz,
with water while stirring with a wooden
paddle. After the paste has dissolved add
corn sugar, 114 oz, to the solution and
stir until diszolved, Tn preparing and ws-
ing this solution, follow the cautions al-
ready mentioned for handling poisonous
cvanides,

To plate with zine, clean the work ex-
actly as for cadmium plating, and suspend
sheets of pure zine from the two outside
rads in the plating bath, With the zine
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solution in the tank, suspend the work
from the center rod as before, amd adjust
the rheostat until the strongest current is
flowing, which will produce a bright plate.
If a voltmeter is uzed, the rheostat should
be adjusted so that it reads about 304
volts, Zinc plating is not as bright or as
white as cadmium, but it is very durahle
and resistant agammst corrosion. The time
required for producing a good plate will
be hetween 5 and 10 min. A longer time
will produce a thicker plate. If the work
ta he plated is cast iron add cadmium
oxide, abont 14 oz, to the above solution
after it has been rubhed to p paste with
water, The addition of cadminm. oxide
will not hurt the solution for plating on
other metals,

Both of these plating zolutions mav be
pscdd over and over again until they cease
ta produce good resalis if they are stored
in rlass bottles, which should be labeled
poison  and  carefully  protected from
breakare and recidental use for other pur-
poses. II the solitions are 1o be destroved
after use, thevy may be washed down the
eink with large volumes of water if scruh-
hing soda, 14 1b., is first ponred in the sink
to neatralize any acid which might be in
the trap. If a sink iz not at hand, the so-
lutions mav he poured in a hole dug in
the ground in a location where they can
not cause trouble,

Lead plating is best done with a bath

MECHANICS 797

In using
this acid to prepare plating solations carc
should be taken to keep it from getting on
the hands, as 1t produces painful burns
whieh are hard to heal. The acid comes

made from hvidrofluoric acid.

in wax bottles which must be handled
carefully. This acid dizzolves glazzs and
large quantities of it are used for etching.
The completed lead-plating solution i3 not
very corrosive and can be handled with-
out any scrions danger. The solution is
made by first pouring 32 oz, of about 50-
per-cent strength hydrofluoric acid into a
lead-limed wessel, Glass cannot be used
and care showld be taken to prevent the
acid from gpattering, Next add boric-acid
crystals, 14 oz, in small quantities slowly,
while stirring with a wooden paddle. As
the horice acid 15 added the solotion will
et hot, While the acid mixture is cool-
ing, make a paste by rubbing lead car-
bonate, Al oz, inte a few ounces of water,
When the acid mixture is cool, add the
paste in small quantities while stirring.
The solution will froth and boil as the
paste is added. The pacte should be adde:d
glowly and in small quantities to keep the
frothing to a minimuam. When all of the
paste has heen added and the solution has
cooled, carefully pour off the clear liquid,
leaving the sediment behind, This solu-
tion mav he placed in the well-cleanad
plating tank ready for use. A glass tank
may be used for plating after the solution
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floor and hold the load.
in use, the
hrake is swung forward
Lo rest on a crossmember
of the truck,

?_I

Painting Insulated
Steamn Pipes

| Ashestos-covered steam
(| or hot-water pipes pass-
ing through a finished

bascment are unsightly
AT TERY BOW F -

it unless they are painted
STONE - JAR to harmonize with the
vl | surroundings. Size the

has heen preparved as dezeribed. In plat-
ing with lead follow exactly the same pro-
cedure as before, Sheets of lead are sus-
pended from the outside rods and the
rheostat 15 adjusted until the plate is
bright and fine-grained. A coarse deposit
of any mctal usually means that the cur-
rent 15 too high, If a voltmeter is used,
the rheostat should be adjusted wnotil it
reads about 2 or 3 volts, Good results
miay be had with any of these plating so-
lutions without a rheostat if only one or
two cells of the storage battery are used,
whichever produces the best plate. lat-
ing with any of these metalz is simple,
and no zkill, tedious work, or delicate in-
struments are required,

Safety Brake on Hand Truck

Following an accident in which a work-
man was injured by having a heavily load-
ed truck roll back on him while pushing
it up a pangplank, a Wisconsin wholesaler
equipped all his hand trucks with safety
brakes as shown
in the drawing,
The brake iz mere-
Ir a picce of flat
iron sawed at one
el to form two
pointe and is
clamped loosely
around the axls so
that it will drag
along when push-
mg the truck,. As =zoon as there 15 anvy
rackward movement of the truck the
pointed ends of the brake will dir into the

covering before hnishing
or the amount of paint required will be
excessive, and therefore expensive, A good
size to which any kind of paint will ad-
here, i3 made by soaking sizing glue, 14
., in water, 1 gal, overnight, and then
melting it over a fire. When the glue has
melted, stir in about two cupfuls of flour
for each gallon of glue to form a paste,
and apply it with a brush, After about 43
hours the pipes can be painted.

Gas Pipe Protects Warning Flag

An Arizona
CONETACLOr USC5 i
signal or warning
flagr that winds in-
side a gas-pipe
stake when not
needed on the johb,
The stake is about
3 ft, long, is point-
ed on one end, and
has a slot, a lit-
tle longer than the
width of the flagz,
in one side, The
flag is fastened to a picce of Y-in. rod,
one end of which has been hent to the
shape of a crank. Two or three small
rings, sewed to the outer edge of the flag,
prevent it from  rolling  inside, and a
washer, screwed to the top of the pipe and
drilled for the rod, keeps the crank from
dropping into the slit in the pipe.

S
¥ ou should get in the hahit of resetting
the tailstock on a lathe immediately on
completing a taper job.

- -'- =

. o ]
kg WIRE RINGS
“WASHER
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Tool for Truing Up Worn Auto Cvlinders

V=PULLEY
ELECTRIC MOTOR

j.
V4

FLEXIBLE SHAFT

IIII|||

After my car had been driven 40,000
miles, the piston rings had worn the cyl-
incder walls, leaving slight shouolders of
several thousandihs of an inch above the
top of piston travel. Having no reboring
and lapping machine, T made the illustrat-
ed grinding and honing tool with which
the shounlders were removed, It consists
of a split wood cylinder, slightly smaller in
diameter than the motor evlinders, which
is covered with a medium grade of emery
cloth, A small coil spring is placed between
the two parts, which are held together by
means of two adjusting screws that work
freely in one piece as shown, Sliding con-
nections at the top and bottom of the cyl-
inder keep the two parts from twisting
and provide the necessary rigidity. The
top connection has a shank welded to it

. mit insertion.

for attachment to a flexible shaft, In use,
the grinder is moved vp and down in the
cylinder as it is revolved, the spring equal-
izing the pressure arainst the cylinder
wall. Liberal uwse of cutting oil while
erinding will increase the life of the em-
ery cloth,—B. K. Starkweather, Detroit.

Roll-Film Spools Hold Price Tickets

Retailers and operators of bazaar and
rummage sales will find the spools on
which roll film is
wound handy for
holding price tick-
ets. These spools
can be obtained at
almost any drug
store or photo fin-
isher. Simply file
or cut off part of
cach disk so that
the spool will not
rall, and then slip
the ticket into the
slot, the lower
corners being cut
at an angle to per-




800

Hﬂu%&f_‘nuw:n Fastened 1o Roller and Pulled over
uck Bottom Quickly Dumps Light Laads

Sliding Floor Cover on Truck Dumps
Light Loads

The owner of a small truck who some-
times hauled light loads of sand, dirt and
rocks rigged up a movahle cover on the
truck floor so that the contents could be
dumped without vsing a shovel. One end
of a piece of heavy canvas, large enough

POPULAR MECHANICS

to cover the entire bottom, was doubled
over at ofte edge, which was then securely
fastened with roofing nails to a hardwood
roller on the rear end of the hody., The
roller was fitted between two Wi-in, steel
plates bolted to the truck body, the plates
heing drilled to serve as hearings. At one
end of the roller a large erank is fitted, for
winding up the canvas when unloading,

Spray-Gun Holder Made from Tin Can

To overcome trouble experienced by
having his spray gun fall over and spill
paint when he set it down, one pamnter
miade a holder from a tin can large enough
to accommodate the paint jar of the gun.
The hottom of the
can was nailed to
a wood base 4 .
sfquare, the weight
of which was suf-
ficient to hold the
run wpright when
set in the holder,
—N, Kline, Parks-
ville, N. Y.

N

TiH CAM SORTWED TD BLOCE

ter evenings,

In Our Next Issue

DEY-ICE EXPERIMENTS ANYONE CAN DO—5ome amazing tricks to per-
form for your friends, without the need of any expensive equipment.

LINOLEUM BLOCK PRINTING AT HOME—How to make your own Christ-
masg, birthday and greeting cards.

WHAT TO DO WHEN YOUR CAR QUITS—\Wasted hours of waiting on the

road for a mechanic avoided by knowing a few simple things to do.

EEMOTE CONTROL FOR TOY TRAINS—Train seemingly operates under
control of a Tom Thumb engineer,

HOMEMADE AIE COMPRESSOR—AnN .-:'.'L.-'-i]_'.' constructed tem for spray-
painting with a small gun, and other uses.

NEW TABLE-TOP GAME—Fascinates voung and old for hours on long win-
MONTEREY DESK—Tor the home workshop or the manual-training class;
makes an attractive piece of home furniture.

SAW FILING—Simplified technique on sharpening vour sawe,
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DAvVIDSON

MewTINT motor
delivers 36 horse

wer—a marvel
in air-cooled mo-
tor engineering!

OHN L. SULLIVAN, idol of fight fans

the world over, was famed for his punch g,
: ! quit” means—a true FIGHTING HEART,
and fighting heart. the heart of a Champion!

For the same reasons the 1934 Harley-David-  See this great motorcycle. Note its sweepin
son is the marvel of the motorcycle world.  Air-Flo design, new comfort features, ans

Just test the“punch” of this 74 Twin. Its other 1934 imP.ruwmr_nts..
marvelous motar is so powerful thar  Ask the Dealer about his Easy-Pay plans.

hills just flatten out, and miles are but parts Mail the Coupon for free literature.

of minutes! Like John L. it never knows what  |e = e om e e o oo e s e o e o o e o
Maslsp-Tiavklgom Matar O, e, P, Hlleaakes ks,
Ioterestiesd in the 'Fightine Hesr. " Soml flistmbed |lterntore.,

MAIL THE COUPON -

il pran

Ny mge i 4 1610 yeage, 1 H-38 peara, © § 5 7earsand o
|'_._||.dld :[I AP, q!l'.-l{:lun'qu-ul..up
e —— —— — ——— P — e — —

Wher writitg o advertigers please wmetdion Papuler Wocharies
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PANATOMIC FILM Gives Tiny

HE miniature type of Kodak has

gained greatly in importance through
the introduction of Kodak Panatomic
Film, a film of such fine grain that tiny
negatives produce enlargements of strik-
ing size,

The miniature camera, in fact, now has
picture-making abilities which are hard
to match.

Its powers are of such practical impor-
tance that everyone interested in pho-
tography should know what they are.

I. By reason of its small size, it can be
equipped with an ultra-fast lens without
excessive weight or cost, and thus can
get pictures with the minimum amount of
light and at the fastest shutter speeds.

2. The optical law which gives its
short-focus lens extreme depth of field,

KOoDAM PUPILLE — An aristscrat among minlators
camerns, the masier of almosl every sitanifon under
which pictures can be made. It has an uitra-fast £3 anass
tigmat lens, jotinses as el 48 Lhogo on ordiBary camerds,
fitted in a Comguir shatier with peeds of & to 1,300
secomd, earried on & prredivion spiral mount. Has depth-of-
focus seale, and eye-lovel finder (shewn in use above).
Focoses fram 2 )4 feet ta infodry. Makes 16 picksres,
T X I, 00 veal-pockel Kodak Panatosmic Film, capabio
of great enbargement. Complefe, a8 shawn below, with
range ﬂﬂﬂﬁr, X ﬂllern. and leather cRrryilg case, $75.

PANATOMIC—A New Fine-Grain,
Panchromatic Film for Small Cameras

Panatomic pictures of “half-vest-pocket” size can be
stepped up to the largest exhibition print size without
noticeable granular effect at normal viewing distances. In
ardinary picture sizea, enlargements from Panatomic
Film are practically indistinguishable in quality from con-
tact prints,

This new Eastman film is not only exceedingly fine-
grained—it is also fully color sensgitive, offering miniature
camern ceners the full range of tone effects obtainable
only with panchromatic film and color filters.

Eodak Panatomic is as fast as Kodak N. C. Film in day-
light and twice as fast in artificial light. It comes in F137
{Vest Pocket), F11T (2! x 214}, and 36 mm. daylight
loading rolls. Try it today.

If it isn't an Eastman, it isn't a Kodak
When writing to advertisers please mention Pepulor Mechanics
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Camera Big Picture-Making Powers

increases its focusing latitude
and enables it to make pictures
which are exceptionally sharp.

3. It can make wery close
closeups, and work in the most
confined spaces, where only its
short-focus, wide-angle lens can
take in the scene.

4. It is inexpensive to use in
the way that insures the best
pictures, which is to make a
number of shots of each subject.

And now these unique advan-
tages of the miniature camera
are not offset by loss of picture
quality through enlargement.
In fact, the new fine-grain Kodak
Panatomic Film, by removing
restrictions as to final picture
size, has made super-cameras of
the little Kodaks described on
these pages.

VEST POCKET KODAKS

Small cameras of grest picture-making scope,
with lenses and shutters to 6 your seeds? Vet
Pocket Kodaks are available with a wide range
af equipment—from the Model B to the f4.5
Special [shown below). May be used with the
new fine-grain EKodak Paoatomic Film. The
gmall pegatives {185 £ 314 inches) make bril-
Bant prinds and ozcellent eolarpements. Sap-
pliedd in five models, Prices from 35 (o $a25, Let
your Kodak desler show you these fme photo-
graphic instraments,

71 :

Iff THE FRONT BANE of mininjure camerss are the two Eodak Vollendas,
Shown above Is the fa.5 model. Its fast lens and eye-level finder make action
shots easy. Has j=speed Pronto shotter and huilt-in self tinver, Makes 6 nega-
tives (04 X 14 in) capable of groeat en-
largement on one rodl of Fiay Panatomic
Fitm. Price, §18.50.

f.2.5 VOLLENDA

The KEodak Vollenda shown at the lefi has
alenest twice the speed of the f4.5 medel,
An eight-spesd Coenpir shatter gives full
play to its Ane 135 lens. Accurate focuasing
and framing are simplified by the depth-of=
focus scale and eye-level finder. Makes 16
exposures (1% ¥ 1% inches) on @ vests
pocket size roll of Panatomic Film. Price,
£1r7.50. Send coupon for full details.

f.4.5 V. P. Hodak Special, 525.
Cther models a3 low as §5

P.M. 11-5%3
F INFORMATION ON
R E E MINIATURE PHOTOGRAPHY
Clip and Mail This Coupon Teday

Eastman Eodak Company, Rochester, N. ¥.

Gentlemen: Please send me details of the minlature
Eodaks with their ¢medingllifa$t lenses and other unique
features—and their use with the new fine-grained, all color-
sensitive Kodak Panatomic Film.

When wriling to

advertiscrs ploese mention Mopuier Weockanics
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IT TAKES

*HEALTHY. NERVES

p \&5 “70DIVE T0 THE BOTTOM
e A —

.n** . OF THE SEA'!

Steady Smokers

Frank CrILLEY says, “Deep down
under 300 feet of water, working fever-
ishly under terrifie pressure—no place
for a nervous man! That’s why a diver’s
nerves must always be in perfect con-
dition. And that’s why I smoke Camels
and have smoked them for years. They
are a milder cigarette and they taste bet-
ter. But more important than that to me

ARy

y B

® YOU CAN SMOKE ALL YOUT WANT
and never have jangled nerves if yvou switch
to Camels. And you will enjoy the taste of
Camel's costlier tobaccos.

When writing lo adeertisers please menticn Pepuler Weokanics
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turn o Camels

—they never upset my nervous system.”
i £ £

Camel’s costlier tobaceos are milder, do taste
better. They never get on the nerves, Men
and women whose very lives depend on
healthy nerves have discovered this. Your
nerves will confirm it. Start smoking Camels
today and learn the difference.

,,rfﬁﬁ':'?'-"\-‘". A LA
- | ) N e
o
I.g.'. o - o]
[l I o | ) _ﬂ ...:'-_r".l\.
4 &

#LEFT —=FRANEK CRILLEY, champion decp-sea diver of the world, retired naval
diver, holder of the Congressional Medal of Honor, the Navy Cross and other
decorations, about to go over the side in a nerve-wracking, decp-sea descent. His
rescue work includes diving at such disasters as that of the ill-fated submarine
F-4 off Honoluly, the 5-4 at Provincetown, the Messina carthguake, and many others.

® LEFT—-HEALTHY MNERVES
arc essential to a deep-sea diver.
Frank Crilley, who has been
“an enthusiastic Camel smoker
for many years, says, “Camels
Never upset My Nervoes system."”

Al MATCHLESS
BLEME

IT IS MORE FUN TO KNOW

Camels aremade from
finer, MORE EXPEN-
SIVE tobaccos than any
other popular brand.
You will find Camels

rich in flavor and de-
lightfully mild.

oapyrEght, 1R,
B. 1. Beynolds Tubaoes Company

ey’ o
NEVER TIRE YOUR TASTE ' @Ej

Whett writing fo adverfizers picase menfion Fopular Mochkanics
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TRIAL PACKAGE

CASCO " GLUE

It will work wonders for you as it has for thousands
of other Popular Mechanics readers. Things that
would not stay glued before . . . now you can put
them together permanentl te of mois-
mire, heat, rough usage or am negﬁbc

New Easy Method

of Building and

Repﬂlffﬂg Tﬂlﬂgs
Home eraftsmen and amateur mechanics everywhere
are discovering how CASCD Waterproof Glue, the
wonder-working adhesive, makes it possible o glue
things easily, quickly and permanently . . .
ust as is done in big woodworking and furniture
actories.

And they are amazed and intrigued to find that
CASCD ...a non-odorous powder . . . is
mixed so guickly with cold water into a creamy,
easy-spreading, quick-setting glue of unequalled
strength, o 7

Unlike ordi ues an es which harden
merely lI'irnu:f}I m-:pn-r:li.nnr:aﬂc.ausm SETS
CHEMICALLY LIKE COMCRETE.  Asticles
glued with CASCO stay glued.

CONVINCE YOURSELF |See
ganple and  prove

CABCO S aalny. The e ramlh e !EﬂSEU

] gaalely,
reeeive will comrain enough CASCO o do B waTCAF
a test job and prove DALDINYS saperior- EL”E
ey, Iin |j|‘|.l.l.'|' q1IJJI1l'ri-¢'!| CASCO may =& ary: i r
fained from yoor Hardware, Paing or 1
Badlding Sonply Deales. U5 b can 40e:
Ib. can &%c; alsa 3 Ik and 10 Ib.

[FSvT I ETr B rl,'\-lll: I:-iHH.

GOOD FOR FREE PACHAGE

THE CASEIN MFG. CD. OF AMERICA, INC.
T07 Eait 42nd Streel, Kew York, K.Y,

Please send me, absolurely Free, a sam-
ple of CASCO Warerproof GLUE.

by [0y et ns i T b e Ve L

Sl S s R A e e

[ 1) S il S N o T g e, M

4 Al iidX
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PROGRAMS WITH VISUAL
EFFECTS

{Continued from pape 7411

message, chart, cartoon or advertisement
is to be shown,

The cost of the visual attachment for
the home receiver and the special film is
quite low. The entire mechanism of the
small projector is housed in a container
about the size of a cigar box. The reel
holding a week's supply of this special
film, a section of which is shown, i3 hardly
larger than the ordinary typewriter-rib-
bon spool. Owing to a new method of film
transferring, one small reel will hold
enough exposures for an hour's entertain-
ment each night for a week, The cost to
the subscriber will be very little for this
“ultra-concentrated canned viston” as the
inventors termed it. Onee used, the film
may be thrown away, it is that inexpensive.

The projector works directly in con-
junction with the output of any modern
radio receiver already in the home as
shown in the photo and hook-up diagram.
The dial that tunes your receciver auto-
matically starts the projector. A wrong
station, or the right station at the wrong
time, will not actuate the film, It is fool-
proof and furthermore, should one tune in
late on a given broadeast, his film will au-
tomatically and rapidly find its proper
place with respect to the audible portion
of the program. This iz accomplished
through a series of special re-synchroniz-
ing perforations on the subscriber’s film,

To the lavman, the inventors deseribe
the system as follows; The broadcasting
station 15 about to start a program from
the studio. The artists are seated before
the microphone, which is placed in front
of a motion-picture screen. Opposite the
studio screen 1s the master projector. As
the studio program starts, the film in the
projector, prepared in advance, begins to
unreel in step with the words or music of
the performers. Instantaneously, in the
homes equipped with these radio wvisual
attachments, there i5 thrown upon the
screen exact duplicates of the program be-
ing projected in the studio. The home and
studio visual performances operate in per-
fect time without the use of special wave-
lengths or short-wave sets. Instead of
only the head or bust of the artist, this
new method makes possible the portraval
of an entire stage or outdoor production.
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AGE-OF-MIND
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at $1 45 per gall

NOW every one can afford a permanent anti-freeze

W

Don’t spend the winter worrying about  duced last year; then reduced again this year,
hether your anti-freeze has evaporated. Look at the advantages listed below, Then

Don't risk acostly freeze-up. Fill with G.P.A. you'll see why car manufacturers endorse the
and know you're safe. One filling lasts all win- new G.P.A....why sales increased last year
ter—the first cost is the last cost, « « « why YOU should get G.P. A.—enough for

With G. P. A. you get real peace-of-mind. adequate protection NOW! Glycerine Produc-

And at lowest prices in history. Prices werere-  ers' Association, 386 Fourth Ave., New York,

THE  )2¢45- G. P. A,

# Won't evaporate . . . fill now for the winter

# Stays put. .. causes no leakage

# Stops rusting and corrosion

# Will not clog or gum

 1933's biggest anti-freeze bargain

When writing fo advertizers please menflan Popular Wechanics



SHOWS WHY!

Thiz plate iz a microphotograph of the abrasive
golida found in the slodgy mass collected by a
Puarolater 0il Filter. They are typical examples
of the destructive particles that settle in the erank-
case and are carricd by the oil strenm to every part
of the engine.

Look carefully at these seratching, scoring pieces
of grit, these cutting fragments of metal, these wear-
ing bits of hard carbon, If they get into eylinders
and beorings don't they tell you a story of steep
repair bills . . . of motors worn out before their
time . . . of needlessly flattened pocket books?

. & #

You know what the Porolator Oil Filter means
to your automobile. Yo know it must be recar-
|ﬁ-|:]|:|:|:|:] ul'tr.r ILI'I-I'I“ miles of slri\rl':n;;_ Hnt o AR
know that the timetestod lnrge area filter element
like the cross section shown, belongs exclusively
to the makers of Purola-
tor? That has been the case
sinee the Supreme Conrt
held that Purolator’s inge-
nious filter principle, cov-
ered by two basic patents,
could ne longer be in-
fringed. When vou have
yorcr oil filter recartridged,
insist on a gennine Purola-
tor. Motor Improvements,
Inec, 361 Frelinghuyvsen
.ﬂ.irmll:lt,, Mewark, New

ErEey,

PUROQLATOR

THE OIL FILTER ON YOUR MOTORCAR
LICENSED UNDER SWEETLAND PATENTS

| |IT BATIERYGRBLL
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ONE-TUBE ALL-WAVE RECEIVER
FOR BEEGINNERS

[(Centinned from page 741}

prongs, are also indicated. All coils are
wound in the same direction; it will be
noted that the tickler-coil winding on the
200 to 500-meter coil is wound on paper
placed over the lower end of the grid
winding. Care should be taken, while drill-
ing the holes for this coil, not to damage
the grnd coll winding underneath. When
completed, the coils may be covered with

1F - BHELE- CRCLIN FIL.
',L COHTROL - JACK
FiL SWITON LE&DS

PLLIG. (LO0K NG = .
BOWN 14 PLUG ) 45-V. B-BATTERY
L T &Y. BTORAGE #TTI'.W
I Fi5.3 DR 6 VOLTS 4. CAOPTIGNALY

a etrip of paper, as shown in the nsert
photo in Fig. 2. Collodion or shellac is
used to hold the protective paper covering
in position.

A complete material list can be obtained
upoen application. The arrangement of the
parts, and wiring, is clearly shown in Fig.
2 which iz an X-ray view looking down
on the completed receiver. The metal baze
is easily bent to shape in a vise by clamp-
ing 1t between two boards, A small hand
drill and tapered reamer are nsed for cut-
ting the three socket holes. A large blue-
print of the layout and wiring diagrams is
available; thoze who wish it should spee-
ify blueprint No. 191. The schematic dia-
gram and battery-cable plug connections
are shown in Fig. 3.

A S-conductor cable and plug should be
provided as the extra lead will be neces-
sary if an additional tube 15 added later.
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SEVEN OUT OF EVERY TEN MOTOR CARS BUILT TODAY
ARE EQUIPPED WITH AC SPARK PLUGS...BECAUSE THEY
S ARE .Deller SPARK PLUGS

THE QUALITY M SPARK PLUG

You may bave to "shop around”™ for some
things you buy; but it's very easy to choose
the right spark plug if you follow the judgment
of those who know spark plugs best—motor ear

rrdeanes forcl i Fers.

Their tests prove ACs g0 much better, as well as so
much more economical, that AC spark plugs are
used in seven out of every ten new cars and trucks
buile today.

ACs owe their leadership to these five patented fea-
tures: (1) one-piece heat-sealed construction; (2}
exclusive AC insulator combining great heat-resisg-
ing qualities with mechanical strengihy (3) welded
gide-clectrode; (4) unglazed insulator tip; {3) Isovolt

electrodes, Technical features, of cowrse— but

vitally important. Your dealer will gladly ex-

plain how much they contribute to better engine
rl-"!rFlﬂ.'l'll.u.l'H:E-

You may besurprised to learn that there s no price
premium on these finer plugs, For AC—the quality
spark plug—retails al the lotieat price of any factory-
approved plug—6ike (T5e in Canada).

It pays I dmdtall mese spark plugs eiary IO, 000 msles
= bgvaude iwarn plugs wosrs cos godlon of pasoline
n Py ey gl e fe T an.d'_fur_f-'urrrunnr. B

AC SPARK PLUG CO.

FLINT, MICHIGAN * ST.CATHARINESZ, DHTARIOD

TWihkete wiiling (o adverfizers ploase menlion Popelar Jeckhanics
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Learr AVIATION
FROM THE GROUND UP|

un standing az o pilot, a maintenance
man or an executive in modern aviation
will |'l|:|'l|:|||’l on what you learn about fly-
ing to begin with, ond the way you learn it.
Boeing training includes the most com-
plete ground conrses in America. The Boe-
ing School is affiliated with United Aiccraft
& Tranﬁi'mr'l. Corporation—world's largest
aviation organization. Full Dept. of Com-
meree recognition. Location on a keveler-
minal of United Air Lines. All-year flying.

Hinstrated Bulletin

Imformation thae will enable yon tocon.
pare Bocing training with sny oiber is
given in tho I'rﬂ :Ennl'rl.s Bullrkin = ni-
| - roli e s, ©OEFE, oS,
11 cle: Fill im and mail the coupon for
W o | et _§ your copy. M it today.

T Mozt Enroliment, Jonuary 3, F936

LLLA R R LA R R LI R IR PN R T I R R T AN P TI R ETIN R IIO R R IR LR R L
BOEING SCHONL OF AERONALUTICS,
Hoanm S-11, Alrport, Chakband, Californds.
froniamen: Fom interesred {m your [ Flying O Greund coursen
fefeck sehich)l Floosa send ma mlfn“ MFH“ Prerndeler.

A

[ T S PP, = e L]

Make Mncensins

Usm Durzan's Meecasinkit to maks
real Indisn moccasine.  Thick water-
prood  steerhlde and leather 1hangs.

fimdyp L1508 Full imstrections. el By dhousands
& poir, (60,0, al Baiyd anil Een, Hend skoe slae with
s gl R, arler (Brown o Bleck¥). Free foldes,

The DUGAN MOCCASINEKIT
0}, H, DUGCAN & Ci.
Depe SIT 157 Bummer Sireel, B-l-l-h:ll:l. Mass.

BEAUTIFI.II. BOOK OF HOME PLANS

N photos ond flnoe plans of intemscly in=
£ temEtlng Arwglean ond Engllsh oolopial
heyme=, oot taees sl hirngalows costingfrme
B1, 00 vo BAR ML Slre of rooms anil EH:IHI-
Ing, appeoimstn sost o Billd snd post for
plare and specificktlong 81 Now hoal, 6
deslgns §1.00; both boods §3. 5y Youl can-
et aftord pe hwlld or remoded wnill you
| have sean M ks

FREDERICK H. GOWING, Architect
.fé,

Baston, Mass,
ELECTRIC FUN!

Aiaks Chlmzs spdn. buze, shoot, lash,

my=ily with slectFicity! Rook af S

stunts with 110 volta. Pesbpald, 1.

CUTTIME=& S00%, 113-M.5vml, Compmil. [ain,
=

HOTOGERAPHY RE=
ET Mﬂ-'n"f_li_ﬁ- ‘n“"l"-l

74, BIG Bilﬂ.AIH
an rrEiseenng i mr_..l.
apd picl ufea

I
S e HFI_E"
el it e e
18l s ﬂu'ElT
e thie bve & ermriats list nF-—u “

D
.lul imat s Phresdine. Bhper=
i PR ] Fl
h h'l'l prerr ] 315

FARAMOUNT MFG. €0,
Dapt. G-£1, Bogtan, Masa,

‘reckon more with resistances, since the
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EING “REX" RULES THE OCEAN

1w {loptinued from page 633)

cost of the last three knots almost equals
the cost of the first twenty knots. At pres-
ent, if we want to increase our speed ten
per cent, we must almost double our pow-
er. When vou remember that the “Rex"
develops 144,000 shalt horsepower, that is
no slight undertaking,

We cannot go on increasing the size of
engines. We must change the form of the
hull and superstructure so as to reduce
air and water resistance. At twenty-nine
knots, from ten to twelve per cent of the
“Rex's” strength was required to over-
come the winds swirling about her super-
strgcture, The wind alone robbed vws of
about 15,000 horsepower,

We need onlv look at a fish to discover
that a blunt face can travel through the
water swifter than a sharp face. But it
took men thousands of vears to conceive
and invent the bulbhous how for ships. Is
the curvature of the rest of the hull cor-
rect? Landsmen are prone to believe that
if a ship causes a commaotion in the water,
it indicates that the hull is well designed.
But the best hull 15 the one which causes
the least disturbance.

All over the world, great marine labora-
tories are now trving to discover the cor-
rect curvature for sea-poing hulls, When
they do find them, faster ships than the

“Rex™ will undoubtedly be built. Mean-
while, we are well satisfied with the show-
ing she made. She fulfilled every hope we
had for her.

WHERE THE WEST 158 STILL WILD
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volver, Driving along a deserted high-
way, he noticed two cars drawn up in a
manner that suprested a holdup, He drove
on beyond revolver range, stopped, and
walked back. As he approached, a man
stepped away from the cars and covered
him with a revolver. At the bandit’s com-
mand he turned and walked back to his
car. But instead of driving off as he had
been bidden he reached in the rear and
pulled out a rifle. The deputy was bevond
pistol range and on seeing the larger
weapaon the bandits jumped into their own
car and drove off. The deputy calmly fired
three shots into the outlaw car, punctur-
ing a tire and wounding the driver.
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Learn how
to plan and
build your

own model
railroad
system

Get 1this big inscinating
new 3Z-page 1933
LIoNEL Hailread Plan-
ning Book . . . FREE
AT YOUR DEALER"S.

If you wanl to enjoy the most
[ascinating hobby ooy man or
||r|-_'|.' pan have, get this [rig. W,
gorgeously  illustrated  52-page
Liomel Maodel Baileoad plu.ll.l:l.i.l:l.g
Book. Tt tells you (1) how po plar
and loy out a miniaturs railroed
aysten and (2} eohat to get to make
it true to life to the last detail.

Mo other ook can give you what
thiz new 1933 Lionel AMade]l Rail -
road Planning Book does, It
tlﬂ-ll-r!'l.}'ull a dozen dillerent track
lnyout combinations to build; it

LIONEL

ELECTRIC
TRAINS

TWhen writing o advertisers please montior Populnr Wecharios

shows you the latest switelbes,
mignal towers, breidges, tunmels,
semaphore systems — in fact
everything you need to make a
model railroad, Tt shows how von
can slarl wilh a few fL"'l'l. llt.‘iill“lk!
track, a locomotive and several
carg and then gradually add to
your equipment until you have a
great  fonr-track  system with
|Ju[li:ri!:51:f£u1h‘urfu] locomotives
hauling great strings of freight
carg, coal cars, pondolas and
omhooses,

How to get your copy FREE

Go o any department atore,
hardware, clectrical, toy or sport-
ing goods store that is anthorized
L sell |.'inn1_=] '|":||~||_'I:1"t|: Tr;lim; nnd
aecessories, Here, at one of theze

Liomel dealers you can get yoor
copy of this handsome, expensive
Lok, eebisnalrctely fires,

MOTE: ,F_,I' iF i% rool sy fm‘ Y B
call at a Lionel Dealer's store,
maatd the coupon below direcdy to
us and twe will send you this ex.
pensive book by retwrn maid, pro-
vided you enclose Jle o cover
handiing and mailing costs. Mlease
acl of anee.

Chndy e fimvisod

Lyl fl*r -r:-_|l'

theseboolis are F H EE
avrilalde, at your
Frr—e dealer's
Ll

[
—

Liover CorroraTios, Dept, 0-1,15 E. 26th St., New York City.

I enclose 10 to cover handling and mailing costs for one copy of the
new 1933 Lione]l Model Railroad Planning Bool.,
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BOYSI Discover

How to Write in Secret
Code Ink

Here's thrilling fun, boys—
writing letters and messages
in invisible ink. Omnly those
who know the secret can read §
them. Clip coupon and en-
close 10 for genercus supply
of this mysterious fuid wsed
by great war secret service
agents.

FREE BOOK—""How to Become a Chemist"

Writing in invisible ink iz but dne of hundreds of
thrilling experiments you can perform when you
become a Gilbert Chemist, You ean turn ink into
cwater—light a candle without touschi the wick—mokes a
lwmp of angar float in water. Send for free Hlustrated book
today.

T — T T —— — — —

THE A. C. GILBEERT COMPANY,
361 Esector Square, New Hoven, Conm,

s o4 Plepse send free {llostrated booklet, " How to Becomes
m Chemist,””
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AIR CONDITIONING

AT AMAZING LOW COST

Mowi At Last] BunAlre, a compbete, stmpllifisd
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ADVERTISING SECTION

YOU MUSTN'T EAT THAT!
G."? a_;-FLlII ll (Continged from page F09%

ahout foods are traceable to peculiar char-
acteristics of the persons holding such be-
liefz, The saving that “one man’s meat is
another man's poison™ has a substantial
foundation of truth. One man may break
out 1 a violent rash after eating a dish
of strawberries. Another may become ill
trom drinking pure milk. You have to
learn by experience what vou can eat and
what vou must leave alone,

There are, however, certain foods that
are poisonous to all consumers at certain
times of the year, and perfectly edible at
others. An example 15 afforded by certain
sep mussels caught in California. In some
seasons these prodoce a poison that causes
paralvsis in persons eating them,

The ptomaine-poison myth is firmly
rooted in the popular imagination, When
someone eats something that makes him
sick, the immediate thought frequently 1s
that he has ptomaine poison.

And this brings out another misconcep-
tion, althougrh one that will he of greater
benefit to evervbody if it is permitted to
continue as & myth, Recent investigations
have shown that decayved food i3 not nec-
essarily dangerous food, However, it hap-
pens that food which contams ptomaine
poison always is decayed. It is believed
that the poison 15 produoced by specific
bacteria, and that these alwavs associate
with other harmless bacteria which cause
decay.

One of the most powerful poisonous
substances known is generated by certain
bacteria which sometimes grow in decay-
ing food. It is so potent that persons who
merely tasted food containing it have died.
Botulism, as this type of poisoning is
known, happily has not visited this coun-
try very oiten in recent years. Home-
canned foods such as string beans, aspara-
gus, fish, corn and peas sometimes canse
trouble, The germ that cauzes botulism
cati withstand ordinary boiling, and must
be processed wnder steam pressore to
malke destruction certain. The canning in-
dustry has improved its methods so that
today there is little likelihood of botulism
from commercial cannery products.

Another form of food poisoning that is
tronblesome but not frequently fatal is
gastro-enteritis. [t likewise is produced by

(Continwed 10 page 12640
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New DRIVER Tools

WOoODWORKING
LATHE
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DRILL PRESS
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hg‘ﬂ'ﬂU MUSTN'T EAT THAT!

C' {Continued from page 12440

bacteria which generate a poison, and is
most common in such foods as custards,
cream fAllings, meat pies and hash made
from left-overs and not thoroughly heated.

Dr. Albert C. Hunter, who studies food
poisons for the department of agriculture,
recommends that all foods which give the
least indication of being spoiled be dis-
carded. Although vou may be able to eat
partly spoiled food and get away with it,
some day vou may run into a nest of the
wrong kind of germs. Canned goods par-
ticularly should be watched. If the can is
of metal, decay usually produces a swell-
ing or bulging of the ends or lids, If there
is a pressure inside, noticeable when the
can is punctured, the contents should not
he wsed. As for glasz containers, they
should be inspected for leaks, presence of
bubbles in the food, pressure, discolora-
tion, or mushy or stringy appearance of
the contents,

All foodsz which do not give off a normal
odor should be rejected. Bacteria causing
gastro-enteritis may be present without
perceptible changes in odor, but in the
majority of cases growth of the botulinus
organism 15 accompanicd by some spoil-
age of the food. If you merely taste a
food that is infected with a powerful poi-
son=—that causing botulism, for example—
vou may be poisoned as thoroughly as if
yvou had eaten a considerable amount,

In selecting your food, you will have to
rely largely upon experience to determine
what to avoid. Food studies indicate that
a healthy person's taste is a reliable guide
to the things that can he eaten with sue-
cesz, If vou like baked beans, the chances
are that you can digest :hem.

About the anly thing which the average
eater cannot leave entircly to his native
judgment secems to be the matter of quan-
tity. The girl who weighs 210 pounds and
likes chocolate creams, very often cannot
rely on her gastronomiec yardstick. But, on
the whole, your chances of going into an
early grave that you dug with your teeth
will be lessened il vou rely on common
sense and the advices of your appetite,
snap your fingers at popular but unscien-
tific food myths, insist on food adequately
cooked in sanitary surroundings, and,
ahove all, avoid anyvthing that appears to
be the least bit spoiled.
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Smooth-On No. 1 restores full usefulness
of houschold hxtures, utensils and tools
that would otherwise have to be discarded.

Try it for tightening
lonze parts and stopping
leaks, use it alsoon vourcar
Ior stopping leaks in the
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SMOOTH-ON MFG, GO., Dept, 37, .
574 Communipaw Ave,, Jersay City, . L.
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WHOOPS! DO | FEEL

1G0OOD! THERE'S NOTHING
LIKE GLOVER'S TO
KEEP A DOG WELL!

GLOVER'S CONDI-
TION PILLS are juse
thething for dogs lacking
in vitaliey and appetite.

hey stimulate desire for
ood; aid purririon; improve
digestion: tone up the sy
tem; and give the animal new
Htmd.smnt.
Glover's Imperial Animal Medicioes represent
the mosg advanced foomlas, They meer gl re-
qulumnnnh:hel.r 5, and State Deps. -:-l'ng.:l-
culrure, LmenL, Sparimg

ar Doz

Emd:.itﬂl md.PetE-um':!:.
CLOVER'S VETERINARY WELFARE “I'H'II'E FREE!
Clar Vererinarian will answer PO QUESIIOnS O
doga, cas and o animals,

b0 YOU KNOW how to feed and keep your dog
W ELL=preventive measires, pl:nmumitn-n-
ment of dissazes? All are explained in GLoven's
A8 page Do Book. Askyour dealerfora fiee copy
of wrbe direet to H. CLAY GLOVER COD., Inc.,
Bax ¥, 119 Fifth Avenue, Mew York.

GLOVER’S

IMPERILAL

ANIHAL MEDICINES

will opsrala 110-220 valta.
Adyastahle,

comreere 190,00

Reatal 210000 monthls.
ELECTRIC ARG CUTTING
A WELDING COMPANY

IH‘ Jalli® diw,, Mowark, M. 1.

ELEETHI{:'
SPOT WELDER

I{eep rust off
THE TRUSTY BI.ADE

Axes, hunting knives, tools—ope wipe with Esso
Handy (hl and they are protected for wesks against
st andd oorrosion. Carey & can in your pack —leak-
procf cap keeps it out of the bacon. OF course

there's o can in the car, toa—it carns i3 Keep in no
time. Omn sale at dealers everywhire,

Esso, Inc, 26 Broadway, New York City
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TRAFFIC COPS OF THE SEA

LContinue] from paee 717

Then the temperature at surface and at
five different depths is taken and water
gsamples are drawn up for salinity deter-
mination. From this information may be
predicted the direction in which the berg
will move,

Upon the oceanographer, a scientifically
tramed otheer or civilian in the employ of
the United States coast guard, falls the
job of watching the icebergs. He remains
at sea during the entire period that the
bergs are present, transferring by small
boat from one cutter to the other, The
cecanographer must know his veszel's po-
sition any moment of the day or night.
He is the [ee-Patrol aide to the command-
ing officers of the cutter and keeps a
changing record of the movements of all
ships within 40 miles. In addition, he
keeps tab on all ice floating in the steamer
lanes and sends radio warnings of weath-
er, derclicts and ice, prepares weather
charts and receives and answers requests
from ships by radio,

The season of 1933 was unusual in that
no icebergs appeared far enough south to
menace the ship lanes, This condition
made it unnecessary for the regular patrol
cutters to go north, but the “General
Greene’” was engaged in ice observation
from the first of March to the end of June
and the “Champlain” made one cruise the
latter part of June. Following its ohserva-
tion duties, the “General Greene” proceed-
e¢d on a northern oceanographic cruise
under command of Lieut. R. M. Hoyle,
United States coast guard. F. M. Soule,
senior physical oceanographer, was aboard
to survey the waters between Greenland
and Labrador in search of further knowl-
edge of conditions bearing upon the ice
menace in the North Atlantic.

Attempts to destrov icebergs with high
explosives have not been very enccessiul,
one giant berg resisting two ]m:u';.r charges
of TNT.

As a reminder of the importance of its
“traffic cop™ duties, memorial services for
those who lost their lives in the Titanic
dizaster are held aboard the coast-guard
patrol cutter on April 14 of each year, usu-
ally at the actual spot where the big liner
eank. Thus, the United States coast puard
pledges itzelf anew to protect shipping
against the “white specters” of the sea.
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South Bend Lathes'

Back-Geared, Serew Uit .;IIF Precision Lathes

1'1,,.?

16° x uaick t-:l'ql.nﬂ;l;l G Lathe, Countershalt
Dpive, 8534 Torens EI05 doien. S35 a meondh

The 16 Lathe iz recammended for the manafocturing 'D]U-‘!'I.t..
trownl room, machine shop, repair shop, and avtomotive servies
shop. Hanthe precinion for lﬁu fonst teal and die work, also the

wer and rigbdity for heavy jobs, [s availsble in Quick Changs

r and Stancdar 'I:I:umg:u agnr Lypres—in bed lengths Eram
& o 1 X —in countesalalt deive and individual meter deve
rnm;w.-l.- £540) to SUE0, Eary Terms ,

sed by U, 5. Government, Radin-Victor Corperation, Car-
Borundum 'r:nmrl.l.n . Wertern Electrse Company, and in hism=
dreds of Ammerica’s hpest hedustries,

T

Prices of Other Popular Sizes
S1FE OF LATHE Wesght  Quick  Standard
Crated Change Chan
T x 3 Jumisr 375 Ibe ey 169
0 x 57 430 [ls. %265.00 22500
1M x 4 725 Ibe.  340.04 ao.al
13" x & TH0 T be.  H02.00 352,00
5 = 8 35 |he, S5&0.04 GE0.07
18 = 10, i 2B ba,  TEOL(0 ERBLODD
™ e
W Swing
uToolmaker™
Bench
Lt
s100.00
maned g

-. I -w‘ - - f'-:'ﬁ"g.

97 5 5 "Toolmoker” Bonch Laths Complote

s wlvovw, E1 1006
Terra $28,00 down, 700 a month

The 9 Swing ' Teolmaker™ is a back-geared serew cutking
hr:ul:'nn L::I'Lntffar light manufectusing, laboratory and tool
work, alma for the repair shop, nuto shap, electrical shop ‘I"=|
home workshop., Awvsilable in bed lengths from 244" to 4'—
bench ar fluar lega—countemshaft and motar deive. .

Send for Complete Catalog

Weite for General Catalog Mo, 93 describing all sizea .-"',
and types of luthes except the % 2 Toolmakss", Py
Aba Circular 2405 showing 9 South Bend Toal-

maker Lathes in varous types and drives -l"lﬂI

Sent free postpaid, on request, Use coupen .

bl o,
South Bend Lothe Works .--""""r

623 Fast Madison Si. r-l" ,;-"'lr ,a-ﬁ‘
South Beoald, Imd., U. 5. A, l.."" ik o flﬂardhp‘- é_ﬁ'
O
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FETH A Costs ﬂnlj‘ [ ] F-!‘I:l.l Daollars
coamr-STovi :

ust ms well os a 400 or §600 ol
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and pooking, Approwved ¥ Mnaglona
Underwriien’ Tabofitorisa ond enpgloeors
pverywhere.  Over 150,000 15 ume.

30 DAYS TRIAL OFFER
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ansdute money-iack guRfantenr,  Wrlte st

onica for F beaklst on home henting
omd how 16 g0t a burner without cost.
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ITNTERMATIONAL OIL HEATING GO,
~.  EEDO-10 Park Ave., 3f. is, Mo., . 3-8
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m.nugrj furnnpe [J. Also bow to geta bufms withour cost.
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That Coat and Vest]
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Maich Pants (o, 28 W_ Jacksen Bivd., Boan 1117, Chicsz,

FREE
SAMPLE ||

" WANTED MANAGERS

- I Ta hira Ageois to call on merehanss tn place on eonslgnment o
well known adverrisnd burgn 810000 valus Emdile pecfume with o
by lesde pussh bonrl.  Ciolpg over like wild fire.  Langs aledly
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of Agenis, ronimcis which we refusd whes 30U BERTE working.

ROBERT HACKETT, Shorsland Arcads, MLAMI, FLA,

[GROSMAN SILENT .22

ACCURATE

NOISELESS

Ko Cleaning Reguired, Recoll and
Bullet Splatter Abeslutely Ellminated.,
Low Cail Ammonltion.

The Croamsn Slent 22 Single Shiot and the Crosman Gllest I3
Fepester pnenmatie e sre o deddd im ement aver th
iy old-faghlonml powder guns becsiss thielr absclute and

unfailing aAcclracy.
FREE

Wi will it i, ptentutely frea, our hooklet uum&lr:lnn: fall
Inl?:.rnul:ﬁ-llln :|'|II;I'|I.:IT1I:I:I|TE|:'|= amil gnme sbhooting . . . Also Crosmin
vhbilog, o sk yoar dealer,

CROSMAMN ARMS COMPANY
407 5t. Paul 5t Rochester, M. ¥.
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~ ' DEAD MEN MADE TO LIVE
(Continued { e GAT)
ing methods as fast as they are perfected
i the job of the modern ambulance crew.
Traveling auto-hospitals, complete with
the Onest medical equipment, speed to
vour rescue, with a surgeon in charge,

Inside are improved instruments for
first-aid treatment—head bandages all
made up; hinged leg and arm splints, up-
holstered with lamb’s wool and covered
with rubber, that may be slipped in place
and laced tight with only two motions;
“iron long™ oxygen respirators, and a
complete kit of necessary medicines. Col-
lapsible tubes Hlled with opiates, heart
stimulants, sedatives, and other medicines
are ready for instant vse. No need to wait
for sterilizing a hypodermic needle; it
forms part of the tube, which is sealed,
germ-proof, ready for immediate injection.

Rapid telephone connections, radio
broadeasting systems, swift, smooth-riding
cars, and highly-arganized efficiency on
the part of ambulance crews, today have
drastically slashed the time required to re-
gpond to a call. In Los Angeles, where a
fleet of ambulances has a territory of hun-
dreds of square miles to cover, the average
time is seven to eirht minutes,

Precious, life-gpiving moments, these;
for whether or not vou may be snatched
from death depends upon whether your
heart can be made to resume it task of
pumping blead through the system, After
circulation has stopped for half an hour or
so, the blood begins to clot and congeal,
Then it is too late. But wntil then, vou
still have a chance.

Organized science gives you two or
three minutes to summon aid. Don't
waste them!

“Many lives have been lost unnecessa-
rily through panic,” says Dr. Charles F.
Sehastian, assistant chief surgeon at the
Georgia Strect Receiving Hospital. “When
a crowd collects at the scene of an acci-
dent, some time often elapses before it is
discovered that no one has taken the re-
sponsibility of calling for aid,

“When an accident occurs, don’t lose
vour head. Be sure some one actoally
eoes at once and calls a doctor,

“Don’t get hysterical. Make a little ex-
amination to be sure the victim is actually
injured, and if possible, in what way he is

{Continued to page 132A)
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| Canned Wood Makes
| Home Repairs Easy

W‘IT H an easy-
laying Conn
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" Chaice of the workla
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Ty IMeTe,
Write for Free Book | T
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quick, expert, permanent job of repairing with
Prastic Woon. Results will surprise you. Paint,
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FOLDING
HACKSAW
s - - o

HEBIIAHIES HIUTI]HIS'I'S . HlIIHEIlS

HNgro is the all-purpase toal that yor hove bewn soaiting for!
Something brand new! The famous Fita-KElt Hack Saw 18
Just the tool you've always wanted to do a thousand and
oave joba around the house, shop, camp, and ear. Does the
waork of & saw, Enile or batchet. Culs wood, slecl, or boneg.

FOLDS FOR KIT OR POCKET

Flis=Kit Hack Saw folds up for convenlent carrying in kit,
Loal chest of pockel. Built om an entirely mew principle
that Insures perfect tonsion of blade &t all limes Made of
cald rolled steel througheut and posltively cannboet get ok
of order. Has mogazine in back for
sparg Bladea, Wl laat & lfetlme. The
handiest fool you eper omned! Bend
52 for one today. Momey bock §f nnt
eniisfed. AGENTS WANTED

Kit Manufacturing Co.

1524 Btandard Avenue, Depd, 8
GLENDLLE, CALIFORNTA

/

= =
$79 Still Buys the Atlas 9"
METALand WOOD WORKING LATHE

N iperense in pries vet,  Feal 195 moders dislgn, V-bslt
drive.  Built-in eountershnft. Runs froan light sooket. 43
famak parts,  18° hetwern ceptbers
Accurats to 1710007, 379 ns shown,
SNGlOF, 2 WeER |IIl I

L unrantes. 285 down, e Ly
|JII fiL& F I E.L: l: ATALAOEUE

ATLAS PRESS COMPANY
LEAT NoFiteher 5L, Halamazos, Mlich.
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Big Mew 1934 Cato-
log . ., featusing kits
and parts to I'il-lli.l-.l
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ond Short Wawve
RadieReceivers, Free
dingrams and  parts
liats. Wrikte todoy for
thes wvalushle Bool,
It's FREE!

Allied ¥ Radio

CORPORATIOMN

B33 W, JACHSON BLYD., CHICAGOD,ILL.

DEAD MEN MADE TO LIVE
ni it g Al
hurt, Describe his symptoms as clearly as
possible over the phone, This is a great
aid to the ambulance surrcon, as he can
be preparing the means of treatment while
the ambulance 15 on its way.

“"Don't move the victim unnecessarily.
Many times, attempts to move the victim
has brought him to a critical condition
and shortened his chances for life,

“Be sure to give the address of the ac-
cident, describing it accurately, Too often
the emergency-hospital phone rings and
an excited voice calls, ‘there’s been a ter-
ribile aceident over here, Send an ambua-
lance quick!—and hangs up.”

The acrial ambulance iz fast becoming
att important factor where distances are
great and doctors few. At Kelly field, the
United States army air corps has an am-
bulance plane which last vear transported
one hundred stretcher patients by air.
The United States coast guard, too, oper-
ates a complete sea-roing ambulance serv-
ice from its bases along the coast.

Just recently, twenty-cight miles out to
aea, two men lay at the point of death,
terribly scalded by an exploding steam
pipe aboard the oil tanker “Samuel ).
irown,” The ship's doctor shook his head
gravely., Only special hospital treatment
could save their lives.

Radio waves leapt from the ship's an-
tenna. At Cape May, N, J., United States
coast guard base No. 9, a radio operator
was listening. He reported to his com-
manding officer. Crigp orders were given.
A huge amphibian plane skimmed across
the water and took to the air. Twenty-
five minutes later, it swooped down along-
side the tanker., The injured men were
strapped to stretchers and transferred to
the plane. The amphibian sped back to
Cape Mav, where a doctor and ambulance
waited., Cuickly examining the patients,
the doctor frowned.

“] can do nothing for them. Their only
hope 15 to rush them to the 5t Agnes hos-
pital at Philadelphia, where they can be
miven special treatment that is not avail-
able here”

The plane sped off again, Soon it land-
ed at Philadelphia navy yard, where an-
other ambulance was waiting. Within a
few moments the sufferers were being
given the finest hospital care,
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MINTATORE BMONOGRAIL RAILWAYE BRING YOTUR RAIL=
WAY U TO DATE. IL'm:uEI:t: sets prived from $5.45 up,  Seoel
10 Lor M ennrall Ballway Book.

The finesl 0¥ Dower Daor on

earth, 6= 8 wolt, AT or DT, geamid

I recduciion oot iooth gemral io =7
- gricwed pullay. K o 1 or 16 én 1
paliipbon. Ba 5dd wish. IEFveren

eondrol switch. Freo 0" 32" 1 3 H"

high. ... . 1
Estra piilley with £4" hole 15
Ealleas 85" cord, rublleer belt 15
Apro Monorall Company
2712 Big Bend Blvd.
Saint Lowis, Mo.

e |

r'Y

Hatel Cleveland offers
the happy {(and sel-
dom-met) combination
of convenicnce and
charm, Tt is directly
connected with Cleve-

[O00 Foons ) il
e land’s great new Union
rants  including Passenger Terminal in

popular-price
Colfee Shop.
Rates from
2250 single, 4
doulle,

HOTEL CLEVELAND

the heart of the ey,
Yet it has the quier, se-
cluded luxury and inti-
macy of a private club.

FOR SOLDERING, BRAZING,
HEATING, TEMPERING, ETC.

ASK FOR INFOREHATIOH

For narural gas ased adre
Cin alia be oeed with
oty manafacrieed gas.

V

TORIT MMPG, CO., 157 West Third Screet, Ssine Paul, Minniesor

Lead You To It
Fuor deticting all procious metsls, Deed by I tors, hinem, Tour-
=88, Tressure Hunters, Never falls. Stil, slze £1.500 Professionnd 3,
Eonorn Prspector Inckeedd £2,000 in Gald Nigngios, Many pecintrich
N5, Eull!rnrl.lt amd directions mew. 10 day refund guarantes,

Guggesheim Equipment Co., Berl.65-L, [ 10 Sutterst,., Sam Frane I:ll:u:l=

MODEL SHIPS
SOVEREIGN OF THE SEAS

e cna rEpply sotetradiion =os and sll sris of paris, BHom
Tnml. boake, e, Tor balldng reall Sre pasls Eha
mmEireyer Frestan, Flyisg Clid, Cosstlieidon, Spankk
Calleen . Baversls of che &, Illur-.--. Slswdceer srad
iy otbers.  Ouur brae Sd-geags glededrs p sy i0est raced
beaklist svncains rabaside [efrareas b ared hinis Tor Bealdisg
ebip mexlals i Addic s oo privces sl (ol dessriptem of cle
Blrive @fthlin., & repp sill ie ol Eelpaid ujeem Seespl
d 14 wis, drala pesleivmd|

Model Ship Supply Co.. Dept. A, Mineola, M. Y.

| —sghew veu how ossy 38 §8 Lo siart

GOLD DETECTORS | 1, L., Minneapolis, Minom

PROFITS
in Your Own
Business at Home

0w e i |

ERE'S a steady, fine-paying business that
earns big profits—you get two to three times
, - your production coat.  You get cash every dag.
Start right in your own home, in spare time, or have
a shop of your own. Men and women in many parts
of the country eaming good steady | incomes—
making a product that everybody likes, that sells on
sight—delirious, preaseleas do-nuts baked by elec-
tneity with the Ringer Electric Do-MNut Baker.
"My Ringer Do-Nut outfit has ended my wor-
e aays Arthur Rabenort, of Ilinois, “1 do
H'Eﬁlﬁ?ﬂlﬁ business only and am selling 80 dozen
& day!™

Year 'Round Business

—Etendy demanid fram sdores, enfes, bomes—nnd a fasd seller
it Fairs, Parks, Beaches, Highway Stamds, Rinks, eio,
"The enly business | ksow of thot poye o profit the flest day,
1 pow have two Hinger machines,” writes ﬁ H, Livzenfebder,
Wis, €. II. Harr of Ky, writes, " After senrching the city Tar
work, I bought a Ringer Doe-Mut Machine, Now [ supply
:-!llzm[_kI customers thot buy every week. 1t Is 8 paving busi-
ness.” Mres. T, A, Law, Fla., writes, "Hnve all the businesa [
care to handle. The machine makes o besutiful, tasdy doe-nae.”
ty Thess delisious Dha-Nutas speak for thom-
Hﬂ n"l ""IEH“E selves, Grooers, rn'-s-lr..'.lun]l;lu. drug th’_lnhl.'l
lanch epunters by all ¥ou ean make. Or, n2 others ame doing,
r'uu can sell your entlre sogpat pn.:.ml:lﬁl Iy men, women i
VA o eammiksion basis.  Ringer Do-Mut Baker aperators
whio started in spare time at home now have atteactive, profics

ke rhopa ol LhariF 0win.
| It takes only o 225 investment te siact yow,
s‘“" Hn“ = Gt into the businesa that brioe freedom

from finamtin] worries—that will make vou independent, hoppy
il prosporous. NOW is the tinse Lo staet!

WRITE FOR FREE
PLANS

making money ot once,  Send eo-
pon ar & penny peeEd eard Tor foll
information.  No obligntion.  Nao
salesmenn will enll,  Write today,
Rimpee Dho-Niab G, 1689 Main S,

Mail Coupon for FREE PLAN

RINGER DO-MNUT COMPANY
15% Moin St M. E., Minneapolis,"Minn.

Plesse send me Free Plons anad full informotion nbout the
Hinger Dao-Mut Bakes,
TR, o s m e m s i m

Adllresa, , ..., .

O L

When writing to adverfizcrs plense mention Popular Meookanios
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LASTING —

WGRTH-WHI LE p=

GIETS Jcuriny

Let us send vou one of our new
style, exquisite Diameond rings for

“Her' gitt. If you do not think it
one of the andsomest Damond rings
eaver pbvwny and & Leeireendoips Bas-
paim, RETURNM AT QUR EXFEMNIE.
Ugr -venr old reputntian is TO0R
GUARANTEE OF SATISFACTION.
BT HNOW DOFOHE OUR PRICES GO UP

Mo, 11 =Fagulsiis Ring of S8 14K Whits faki)
Pue s [apend | FX5. FL.00 @ ek

2 o Lha
menmd . L
e e
o, 80 ble El Wi |
Waieh, ,:',,_',,_“" o

Ho. IZ—ladlss’ FI||-'|'J
Wirlat Warch. New lld

EErper, wed E eva "' Slias Americs ".
wriE] walel o o ll.i.i- slereler Baguscis  wrls
wanih . . 52475

g 13 50 Centr a Waak $I &0 & Wash

Terma . fne-tath
dawni balanocs
w0 v
i o LR b o
I FEAIT RO

30 M. ETATE 5T CHICAGD, ILL., D[FT.FBS-I-

'llDlE'l' BECH IF HOF SATISFIED

WORLD'S FINEST PHOTO-INSTRUMENT

Fm aff the 3 CAMERAS IN ONEL

WL Ued by
No (W her 5. Gar'l.
CAMERA
Like Thisl

Thre cnly Aiidis
mailn Winding,
Liromnd Lellagn
Foogsing  using
Simudard Roll Films,
HMHa D-Ilulllll ‘Inmhlur\rl
with “PAL HO!"==I§
THINKS and COUNTS
Far you, takes G4, or 3, ur 31§ Pﬂt{"lr\d T to 19 Pigturme oo n &
N Slm |

Satisdluetory Perfermance Guarenbesd or MMeser Rebunded!

Seld rect From Manufacturer to Yo"
Fraeg Cadaley Mailsd ss  Feguel,

PAL KO, Inc,, 553 W- Wakingen Blu., Begt. K3

AUTOMOBILE COMPASS

Havé you ever taken the wrong rosd] and
trovelsd TIH.II:F IIlII.H bfare Eleenvitng
OGP Elgtakae? hiz mew AIRPLANE
Y FE !'.-LJ?-EI".'LE-H constantly tells vour
glirection of travel. Btieks o windshlelid,
Brse 174" diamerer, ONLY 1,541,
POSTPALL, -‘dnl-TIEI".h.lL-llU"*I G AR
ANTEELD of your money refunded LIf re-
turped withio ten dawa,

AGENTS WANTED!
Box 246-C. WARREM, OHIO

HULL MFEZ. €0.,

HEY HADDYS H'tlﬂrr ‘I'I-I.l: SLIDE — Threa Siylas
LAR I-\.I L '-|I I'|- it . eneryirg nuric cards Sl esiss
Vg il &1 well dnllered: pnd wosds

s rlpnll. in -wll..-r.l.llra- Lish.
GrEr abw resdy. Mol up sad ikey
‘= v '\-Il receind ol ELON 'r:'“.rﬁcl
1i, ape derea i w r
. in Bews '\-ll-u:rL-u [ae., B3 Jockwm

e dboie Coach bahlrad ;mr s anedl werar Baded traveds wl th Fodi w learrer
Fu e Mayw far Heseld In bevisl Lifs sawsd, Lamdrsoesly apgesdssed,
lc:ll =it b berifs 'I'IMNH T O T T 1.-."{‘ raidi
wirrizie dichks. Dol plsa fof baskees s, 0 Bedekr—3ids b JE13S,
Wiile poeday Eor Mewa cirsular.

Waolle Radies, fne. 208 Woadwrd v, Dairaly; Mich.

—
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WAGB N-MAN..
We Furnish the Capital

A preat, reiponEible. sicoessful,
maotr MEkes Lhi aurprising «
=S Egball

dl=rear=-nlil company
e U Bopsst men. Invesg
Led us start waug io chils permanent Tzl oeea
Ehat '!|l.:l|. o i caitrol for yours Becoms the
authericed McCannon Dealer and handls the cam-
plote MeCannomn line—no red tape and no division
(-1 lll'l!.. '-1--! II"|.||-.'-' yoan, You extend eredit to yoar own
frier il Eixtners whi ¥ird, ,llla.-l Omnly § tal

I'I'- oney dn I||l “hae

¥ it
L every week.  Hobest, sieady “meen
1 WTILD §

|.r|| perifwl of i el e G O AT
moeinvesbmentT olfer,  Addres
[ Fripmily =ervice, MeCennon & Cempany,
1 'l"l'lnl:ma- Minmn.

—

| TestYour Ingenuity
3 minutes? 3 hours? 3 weeks?

If you can solve it in thres hours; then
vou bave ingeouty.  Semd Jor orendins,

- THE PUZZLE SHOP MFRS. OF
GEM-CUT PUZFELES
ROA 2och St Denver, Cola,

GEARS

In Stock — Immediate Delivery

fhrus, bossa

GEM-CUT
PUZZLE
Bl Clme,

pears, epeid redueers, pperekeks,
- I I | P

g sl g
:--..I ih FoEr I. prEiis
Write for Cﬂi uf-u,u: Nu lﬂ'

CHICAGO GEAR WORKS
765771 W, Juckwon Bivd.,  CHICAGD, [LL _

WOooOD WORKING MACHINES
FROM OLD AUTO PARTS!

Savel Digihd wowr own Inom aabn parts using ouar plans wnid
.ir..!'\-ﬂ|||| parts.  Boedl saw; cireglar saw: dridl press; shaper:
'Y ni .-||| s Tor 1lfn=irsted 15 catakng I

|| seabla, apvernl fres plats, snd treatise on wed fe
& big || ' H WarLh!

BUILBERS SERVICE CO.
71 MW, Commanwealth Ave., Depi.

DIMES wiLL BuY THIS /
UNIgUE TTPE'IH'E“'EE

S TS THEIE BT

o A0 I| i |
aree e ik [, Satisdssiien Qismised]

Harrlmn Radio Co. ™2 Yy Foam dne

FREE DRIVING

-1 brn -c. ene' CIIL TOAATH i -'I

wdl r|-|..:.-| rhead,

Palty

500

'.__ crdar TODAY, As || bap dabler ard

fntipns for LOLet waty,

cn-.l.qu; PACHING G, Gepl. &, CHIQAGD, ILL,
.. - =
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B‘B *YEARY, /

odrich
Py n?a?t Tl HEE

Q15

Ton .r.. ﬂﬂ"""“?"‘ . 1'!1:44& 1r,,

HEG: CORD TIRES
:'Il"l 52 :;;4 Tl
[t ! .6
izl Z.35 4.5
Hlzd L1

Tires Tuhai
1.2 15§, WS

bt

MR

B s e e L et 0 Y e L

) FREE WITH EACH
ORDER FOR 2 TIRES
B el AiFe ol el
gedurci :rur-:r:i"r I!n!ra;:'l-l
1= ar rl.-lmmnl.l.‘ } price, (Wder Deday.

MIDLAMD TIRE & RUBBER CO., Dept. 2565
100010 'Wast Siaty-Third Street, Chicagoe, Nisoks

Bulll:l thls BOEING 247

Nearly § foot span; welght 16 o

1ickly | ||I-|| g

[
e
n

—‘——_——-—————————.'-'F-.ﬂ-F

Maodel Tving
Aircralt

.-.--\.., samp ma el di N

CLENELAND MIEFL & SWPPLT SO.. lec. TREG.FL, Wesl 51'-|-.';- Eln! wet, Dk, . 5 A,
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BURNAIR

INANYSTOVE OR RANGE!

Oyer 30 typon Presto-Cias
Burmera for all purposes.
imcluding !l:lrlnl e u-1h-::
pressing

Just Turn
AValvelo

COOK..BAKE..HEAT

]}ﬂ‘f T baars -I!II-H-E ooatly, coml of wod]] Tigrn magie FRESTO=

GAS made right In your stove by & revolublonary hme Lescied
burner unlike &ny other vou hove ever seen.  Evclusive FPRESTO-
GAR principks combDines M5 AL and osly 44 chesp Lquld fuel
Lo peoddier an imtenss clean, nolssless Blps lame—3 Lmes 24 Lot
B4 pny eoal or wend fee! P.iumﬂ turns on snd off like oity

&ny deaired heat at (hé s of & valve—nn seol—mnke—aahm—
e REA ey — mlln:illn: fuel Ballal Th.:lll.r:h.llltl of satfafed e
any B PIT AH Buarner is the papeml, glopiest, DAL
dependnble souree of beat on erth)

LOW INTRODUCTORY OFFER

For & Wimltss] clms ondy, IILEETU-GAE Bamee b
Tring alrrnl il.hl.'ll'nl low dn irpdwriory prieee in andes &

[ e lsberd in mll pmree of e cruming.
Erﬂ 1 s dar ﬂ-uhi al 1his mosticredly e
wilfea, learn hew sasly yeu, bes, ona emjey b presice
elrasdmeee, rindFiosied l.h-l.ll'\ﬂh-ﬂﬂ:l' ikinl aely = FE
TOGIAS Nizner san bring Inte Four boma.

R—

AGENTS!

FREATO-GAR
Agents ere simply
eolnlmE mMoney

<1~.€'Fhm — ‘I:. i

mll.lm&"ﬂg lLu.-.n l"ﬂmﬂ m HAHHFETUHIHE cn'-
m.T i MOMET Hirt. o Prely Gaa & Therm G, 810 Baners
opprianiiy.

Depl. P-11, 244T K. Western Ava., Chicige, 1L

EE!]I!EEIISA?

"'Iln Adppiers and 12 Sssorisd Rew ‘l..'--.
free rmable gow 0 wm amp dppe Mo .
ey A, WEW rnTum::
TN L e [ | T ———
aaly #n mewl pIpskEiTE
LI ||III Ir Feadle of Galid
- ik

wpantal Dl Sarder,

" 486 Sn, Fanl Bty Reihorien; W 7s

Photo Electric Ee"

HERE AT LART—

Send Today ihe limese PEOTH ELECTRIC

5 n_u lr..:'ré..u:lll_h sompleis Iscnstbesm [5¢ &8

Upen pour goride dwar #hth the e
fnah ol your spsilahoi  Slaks

Lhr ivarh ol serige

miF

Pask- | bt ol 23 ity o220 0
to hnvpll"'art Photo Q‘:&H ‘é"?.‘E"
of L. 5. 82628 Prospect sawe |
— CLEVEL AMD, OHID .
7 & ABRIMET
"Make Beautiful $55E
Furniture at /10 ooy

o Big Mew T2-Page
W Cataleg Fe=full of bargains

Hierm  wosdwariisg teed—solor Ulistos.
Mamr—mlsy basdngs—aral]l ol b e—

@L

e prinis—ynriis W Falem, riulrk
baii. goaris bl ﬂJﬁl—l-rl, plaia
mymTi. lo—pslls haar Do Ailah weeds @il

O O ) )
1 l=day—aondy (e, of FREE wiph §d |'|| Il
| ZE gore e F, paew of Jaled,

SOLID MAHOGANY
or WALNUT 28°

Llni
Lo TumEniiued Le mh

Cratinman Weod Sarvice '-'-"I'I'I'I'PI'I!'

Fp Ship Al Jwe Ths Warid
ST Mary Siresi CHICKGS, JEL,

YOUR
IDEAS

If You Hope To Realize Profits

Eroim yivr |||'.|'!'Ii'!|._ il il phaleen
1 with n U B 4oy '.'I'I'Illfrl. .||1l:'|l!. Tﬁh
FREE

Litherwise y v fim l.| ghiat ol
elme and |

1T
M |I|\'.'I'|
IDEA, T .'l.[-._l-!
A PATENT AT
SR Y IIr-I diep B8 o pet my
A G| Exy L i B 1t tells you In
glmple, plain langeaes just whos
o EUEL Gk, NG Pl mEiiEl pnde
axMe] | GREs UG socare Patent pro-
LiszEl ik,

| SERVE YOU
IN SE'GHI-IG'I'

.".llli' i Frirr | e,

o B
.'L"h.'

ko Aogr

muzhorized  mam b -c.l
gy SrRIT,.  Enur Bt &
im b Sendl the ‘.'"--;-uu
for muy Froes Book.

CLARENCE A. OBRIEN

NEGISTERER PATENT ATTORNEY
19-F Adamse Baiflding

WASHINGTON , IdN.C.

Pleas send me your Free Book "How o Obiain o Palent™ with- 0
wut uny coat or sbbgetion on my par. :

[
PAIWIS L coscisnisccsiacimmnyaarranrrrarrramrrgmmmenmmriane [

[ ]
L ey S Y SR NV R N T YN NS H
City Sknte i
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e 8 S HANDEE GRINDER

Speeds up Homecrall Jeba, Just plug in and sae grindiog . . .
alvatricslly. Ueed do douch ofl braees, welds, salder; Fulngie Diurra
ared pirks; im regadrvng pnil dn I‘hll-\dlll.r'l'!ﬂ_'. (Viry prucioal wi
cuttor [of eArving:)

I {andare Grip Slerve [Rew) izgmrea ae rady, rlaar armtrel whils work-
ing. Fits the haml. Weghs exly 1 . ik whils Gréssin: @ os
hustnn. Opomieas on A, . oc D l.' L0 V., Laelnl I3, P, L

The HAND-EE dovn in sminufis what 1I||-|l"||I hogirs witl
n fle. Gerimls wurk chas an®t be touchad wilh & Gk,
Mizmay-back posramies. S-dey ivisl ¥ T
Thren =il shapss Incladsd Cras — e

Qeilar Hadmy. 3

CHICAGO WHEEL & MFG. CU‘.
108 5, Aberdess Se.,
Chicagn, T,

ey SNAPEEF AVAILABLE

LIysLp L8

meonty | DON'T GUESS! . . . BE SURE!
53990 L With SPAR-KIT {2 s e

Seal on
10 Day Trisl
Think «f it—this
world [amais ri-
finished Underwood s
yours for L days’ Trial for

enly 1,00 down. Positively the B L1 it s
preatest value ever offeped=-less * Cash or am Eisy Terma e —!

thai® 14 msnulgotarsr's ||ﬂ|]_'|"'||1.1 price.  This ia tha Toll-sles 176, it s syl P D i A

L rhm‘le! Underwond Noe. 5 with standord universal d-row s ast . A AN BRI

keybonrd (84 chorneters!, mabslacturod to sell arigioally for MAdGEE s ENRERAKE
e M)y Fully gunrangssd.  Moderm improvemsnts.

Laarn Toreh Trpemriting Money Back Guarantee

Lumplaie Iq_llj.lnr Himgdy s

L Bend coupon for Loedsy THal=1f v
didldla pa Eieep L pay osly EXO0 m

mokth artil $4400 (term price) 9 pasd.

Limited offer—aet at cape.

i e e s S b P e o e e e e g

ERMATIONAL TYPCWRITER EXCHARSE.
| i it i B o L B Sl |

Band TCadeowosl Ko, § ab ases, F. fh. B, Thilemgas, I.rI |
i

Byseam={ully 3
mlly Ir:rlru EvTR ghare
a1 1hils

[ enchees #9 4
13- 17 el IF'er' R e ol

E' swilsflad | ean roiars ib Express © -"r-
I ol ey phmidl Back, [IIL ksap e L will oy !-SU:I wild 1 bawwe pakd 344 G0 g |
pricch i full, J
I PEBETE . . o s anmad P et ek e g A e T Age | TII,:. Fi
I T L R e R 1 " " " PEEEAA AR . | el “r :I.I|:|-'
(RO s 1« ik B i e e 1 o B mwan b e e B e e e 1L, P M 1% 0 for 2 Pony |
L_“___._——_—————.—————.__I r

Hotdleerews ke posillive

do nof slip or =plit. AT deal
B Al ples posiage (0 B} for
inws, open B,
Adjusisbls 'L'Ilmp Co. ""The 'E'J':rm-p Folks"

Weile Far
Froe Calalagp
Pl R GGED, man-aize, 421 M. Ashiand Avs. S0, 1, S A
complofe machine that ac- | Y Mu H
Brally coaes leas thin A6 o= nﬂ

fir of 1, Gight hi T ;
asky Mand ses. cleculas Earn up to §256 weekly or more, growing In eellars or outbulliings.
aaw, disc jointer, lathe with Booklet and poartioulsrs frede  Estobllshed 25 pesrs,

127 swing. One ADANALC MUSHROOM C0D. Dept. 147, Toeronte 10, Canada

motor with G- [ Amazing pow tane that sticks only o fks=lF,
epee] qisick -ahile | N Ew }b.gl F::"::”-; "'o...gPme.u ['b.ll} gtringm, Ovoe g

belt does all jobs. million yards alrendy sold fo BMazshall Field;
, Write today for Bears nod others.  Evervhody & prospsst.

litegeatura io | Bomarkabls prawad maney maker. F H E E
SHOP-KING DI. SEALTEX, M2 W, Chicagn Avenue.Chicago

YISION, Outboard

il | ALWAYS K ANB( E
T | SHOOT— LEMau:ﬁch

‘?L@R‘J vz

—-'-\.l i II|'\.|
o ,.\,..-_

- Mﬂ EHIHIETE AMD TI]'I:FL“!HEFIE
1 %iwd Barsbner Tool Clicsts.  Strong, weil-ms i,
Gkl lesnking., Goursnden] & Plenss,
FRIL CATALDG
GERSTHER TOOL CHESTS
433 Columbia St Baylemn, Ohia

"-u;.h-...-'

H1I‘.jlh|. HF-I'. t'[I D-ul '-'II] I]".I']'L"-!'FF.!I 1Y

i
THE NEW AERO INTERNATIONAL ALL-WAUE
11 TUBE SUPERHETERODYNE DE LUXE

52975_T-ha.ms Amazing Round the World Receiver [ mw=s

With 2 matohed l.|_'| namic apeskers, 15 800850 meters, Automatic ¢ = I_'

volume contpol, Listen in direct to London, Paris, Berli, lesmwe®

Hydney, Huenos Aired and other stations Lhru::ghmlttha wnrld. = i, i
Aero World Wide 1 Tube Short Wave Receiver

Far bl '|lul-{| l:r:l-ﬁhli-w-u-‘-'lﬁ 45 650 metera. With amplification ean beased on @'
lpud spes For the last soven yeara this Httle wonder sed has been vne of A

the 'I.uml.- sslbors in the Short Wave Fisld, Write for compdete Fres Catalog. A — EEHE
CHAS. HOODWIN CO., 4240 Linceln Ave., Depl. B2, GHICAGO, ILL. Price

POEILAR MESHAMICS FRERS, PRINTED IH U, 5. A,




New Kind of Band Saw

New 14-in.”Delta’ Band Saw

Embodies Remarkable New Features

Never Before Found in This Type
of Machine.

Baste pew chanpges that actoally incrense eMCienty, ACCUracy
and convenience of operation=—are o be found in thiz aston-
jshing 1934 “Delia” mofor-driven tool. It i3 the first really
improved band saw in years! Has new Tnde-
pemdent  Micrometer Adjustinents for guides,
Tilting Table on ingenious Double Trunnion
Supports, Increpsahle Capacity  Frame, MNew
Bafety Disc Type Wheels, Mew convenient
arfangmement foF guick, necurate ad)estment
snd many other feafures, Can kb :!"n." widle
Blade, Convertible into metal euttineg =aw,
with praper slow speed,  Priced surprlaingly
lowr, writhin the reach of all Every womi-
waobker, whether in home of Tastory waork-
shap, should learn the full details nbout this
revalitkionary new “Theltn™ Hamd Saw,

C:.:mplula- Line of 1754 Moior-

Driven Woodwerking Tools

i imprcteimends aml nes featness make the
rormplete TAE lEne of “Ihalia Motor[brivemn
| Foods of umussal nterest o &1 Wondworkers.
| Thi “Iaelia”™ Lne dneluildes: Jobnters, Gircular,
Baws. Band Saws, Scrofl Saws, Oeill Praddes,
Woodiuralng Lathes, Borimg, Aowling, Sard-
Ing, ard Mariizing Atlachments, and a cems

IO-Day Trial

EASY TERMS!

Because "Delta™ Tools are efi-

wient aml practical under astual
warklng condltlons they ore alwoys

pvailnble for 10-doy trinl vl'lﬂu.lu!- 1.I1ru
slirhtest rizk. Eatisfaclion guaeanlbosd

REE CATAL(

Fvery mon who works with wosd-—in factory or home
workshop—will want to see this FREE 1834 “Delia™
Catalop of Quallty Wosdworking Tools, It shaws the
full Hne of Intest “Delta’™ Toobls. It is packed with
imteroating illuatrations amd Jeieriplioim, IL deseribsd
the Intest developments in motor-driven egquipment at
the matoniahingly low  "“Delia™
price levelas. e sure you get your
vapy, Mail the coupon—Today ]
DELTA MFaG. 0D,
ATTE Harth Hollen SLrset
Dept. AT133 | v b e WA

DELTA MF@. 0., 3776 North Hobon St.
Dept. A1133, Milwaukes. Wisoamniln
Plepse place me. witkout ohlization, of
meiling 1&tE o an-lI'rH1 i Frad 1934 “'Trelia'"
Catnlog of Ouelity Wondworking Teols, Alsa
reie] fll detnils « -1' womar 10:Day Trisl {HTer
and Easy Pavment Plans
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