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O’ﬁl‘ :_%Hn ANOTHER 10,000 MILES

WITH CHAMPION EXTRA RANGE SPARK PLUGS

"Champion Notional Change
Week is yvoour reminder 1o gel
st for another 100000 miles,
Just look ot these pluzs of
vours in this Tester as com-
pared to Champion Exira
Hnrlf_:t' !".~|-:.-|rk |.'|1I+-.H- # See how
vour olid plugs flicker and stop
sparking, That weak spark
means wasted gasoline. That's
why it pays to change spark
plugs every 10,04H) miles. Tt
alegn insures betier performes
arie: ® vow Bee how this new
Champion stands the gaff.

Thie paienied dhops e

Chorgicn EXTRA RANCGE

=

Some differenee, ch? & Sep
thut pecaliarly shaped insulas
tor? It"s patemied and is the
reason why Champions have
the widest 1|:ri.1|'j||g TS o
!"-11“‘1'“- II. maengns sxira
MWW T, CXIF l-"||-l"|."'i| nnil abso-
Inte dependability. You ought
to have a sct of these mpew
Champions, even if vou hado™t
gone over DO miles, Clloay,
it won't take me five minoles
to install & set™ & Cliampion
Bpark Plug Company, Toledos,
ihhio: Windsor, Untarioe.

CHAMPION

E XTHMAO = R & MG E

pezjarpasce. Losl |ar IE

SPARK PLUGS

Natisrall C%@tzq Moy 7+ 14
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1A

POSITIVE PROOF

%560+ 300 weex

The new coast-to-coast food hit, You woek at home, chips
come 1o you already made. Simply n:l.rnf into hot grease
and they'ro rea.dr iz eat! Mo complicated work, no experi-
ence, no failures! Positive proof of Dp];ur:uni:r to make up
ko 530 frst day. Distributors now making high asz £60 wo
£300 o week clear! Mot a machine, Na need 1o buy special
-Equ[TnEnL Stores do your selling for you. NO LOSS on
unsold goods—we take care of it! A phenomenal success!
Sells faster than potato chips, do-nuts. Magic Cheese Chips
are his, 'ﬂuE::,r, Ei.p.nt-.;iz:- 1;|1.E|1-5 bisg:r than priatatoy chiPE-
Irresistible taste makes them act like an appetizer. The more
you eat, the more you want o eat, and you never gor filled
up! It's a revelation! Mothing like it. Crowds, Maing &0
lifornia devouring thousands of pounds weekly!

S2.00 A POUND PROFIT!

An enormous profit on a small investment! Everyone likes
this tasty tidbit any time of the day. 5 and 10 cent bags of
Magic Cheese Chips sell like wildfiee, Sales often man up
to hundreds of dollars daily,

MEN. WOMEN EVERYWHERE
Start at Seratch, Build Up
to OO Pound a Month Businesses

Men and womem qucceed alike—no muper-@lvamanship—no skill —po canvarsne.
E. Weiler, Callilfoenza, scarin witk 10 poandy, waer profis oo build =p o 346 pounde.
chen 60 pounds. then placo standing onder far © 99 pounda EVERY THREE DAY S
ALL FAID FOR OUT OF PROFITA! Ooe of the largeni bakery chidn syiicsa o
ghe L5, 5 bids Doer eaclusive eigdds in 200 citics, bet we hid lreidy allowed eacle

ive righrs ve cohars, #xcers In D cloies wiich they grab eamerly, Bay 130 pounds

min clip for sach more! 1, F, Enedson., living (o a8 small Mew York ol wires,
"RUEH ONE HUNDEED TWENTY POUNDE OLUE TEADE 'WiILL KE-
CUERE P9 ARD GF FIVE HUNDRED PROUNDS MONTHLY.” Larre Paclic
Coay toacorn wires, “INCILEASE STANDING ORDER TO ONE HUNDERED
FIFTY POLUNDS WEEKLY. SHIP TODAY 3EE THIRTY POUNDS
ADDITIONAL EXPRESS”™ Loecg dimance calls, aslegrams fooding in from
vy liere—=we've had cur plast working feermy-foer hoory @ day oo mesi ghe
demandl Mo hasd lises far BIAGIC CHEESE CHIFS!

YOU DON'T INVEST A RED CENT

utetil yom have sold yourseld ca the possiblbitles. Yoa maar sell yosssell asc
befare we permit yow o invesr, ped oor novel plan ensbles you o declds
withowt (ol TEen you can seart with $8.90 Invesiment par back the enormoes
peohls, buildizg wp wichoer anohar penay invesimenr i1 v wigh?

EVERYTHING FURNISHED

We fwmich evarphing—advervlslng, displar sands, eot. Don™t wait sseil &'
b= fuie ea gen che FIRAT BUG PROFITS In posr localicy, Mlail e Coupsa il
g fof complelc déinils and share che anormoss profs mmedia ely!

FLUFF-0} MFPQ. O, Dept. 2018-F &t. Louls, Mo,

NO HOUSE-TO-HOUSE CANVASSING

Experience Unnecessary=No Costly Machine to Buy

MAIL FOR COMPLETE

e — —— —— — — —

NEW NOW!

The Smash Hit of the day! The
big fad at parties, putdoor
gameés. People everywhere
munching "em on the strees!
Takes instantly. Biggest food
oovelty boom in years!

VIRGIN TERRITORY

EVERYWHERE
Hundreds of successfid businesies
now apecsting. Thousands of open
tecritaries. Hendreds of cidles open
—ghpusands of small cowns. Imme-
digre success possible anywhere.
Wrire today.

SEND for ACTUAL
PHOTO-COPIES
of ORDERS from
MAGIC CHIP DEALERS

Bonafide Proof of Praftts!

foe che acouad qrdars with which mes znd
women with small capical wre. chen seo che

ra they wend oo in! Wo cliifi.
We ki the facin apoik for deemetlves. Look
inta this nus while pou bave FIRST CHANCE

at the peofs dn Fouf [ecalice. Mo obligsion,
r«1a|ilr the coupon immedinely—ianr may ba
D LEE,

DETAILS

This one
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A HuseaND bids his wife good-bye as he leaves in the.
morning. “I'll call you up,” he says reassuringly. A
guest leaves after a pleasant week-end. “1'll call vou
up,’ she tells her hostess. An executive sits at his desk
handling varied business matters, large and small.
“I'll call you up,” he says.

“I'll call you up"” is a phrase that has become part
of our language and part of our modern securicy. It
is a phrase of confidence and a phrase of friendship.
Implied initisanearness to evervthing and everybody.

The familiar gesture of lifting the telephone re-
ceiver holds boundless possibilities. It may avert a
danger, end an anxiety, solve a dilemma, insure an
order. Or it may be for some trivial pleasant purpose
—a Jest to be shared, a greeting to be spoken.

Owver the telephone speed the thl:m.ghts and ideas’
that change destiny, bring new hope to the wonder-
ing and greater achievement to the ambitious.

Think what this world would be like if you could
not telephone so easily to so many people. No one
15 far away when you can say—"I'll call you up."

When weiting to advertizers please menton Populfor Mechanics
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Life Lines of the Air 834
The Mystery of Animal Speech. e ..., BAZ
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Stunts with Your Camera e ... BT74
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Taming Ol' Man River . . ... 899

World's Tallest Eridge to Span GnldEn Gate L o IEIM
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Advertiaing . ts and Boating=—canoe, aluminum alloy
glant sign has traveling cage for Sl:n'[&': ... BEL noka—nin-in-slot dispenser fog . ﬂl
raiged] [etteriog on Bad signs e ceieses . 303 Century of Progress

Agrieuliure Laat, roter, with revalving wings - &1
blower “gun'" for wuse In archards ve...... D3 Faort Dearborn massscre, steam to unfold L]
grden marker, Aexible . . . L Bgrl robat showman with electric “braim™ ruans u-h:wl' =174
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Htreehgld Drevices . .

Auntomobiles
air-coolil motor provides cxtra room BEG
maide of gplass plates to show how ceal pasts w-'.lr'h

Auptomobiles, Accessorio

canvas fap nu.ppu:ur! by tongs far rumhble seat
|:|:|:|I: tl:l:-iﬂ
Jui,} |:||l:j:'_'r|:|r late-model Fard ..
ber ceating for fenders applied like |=-a|-|1.
unit lowers apArg whieel lar Jacking wp car
.l;ulnmu-mles Driving

v [T ing RO RO Reya rmﬁ
1 aranpes peeled with

“gibed” gesoline adds power amd cuts fuel cops LN Lasnjp—elire ohiminate tore gfficient Hight '|_||_'|:|—
theee-hundredihs of a c=nt a munute cost stap fuced by
light ' PR Laather—Ilaomng wearing with |lur rr-lﬂnun- W
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sed court uses to reconstruct a collision
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vegetable oils prodoce. .
ne stope SArTINE

Pa hll fint—young plne trees osed to make ..

Pen, Fwn::&—hu}r:ufmﬁ filler and helds more I-Tll

il Sharpener—gyre divice used as

graphy

camera do luxe makes trick ghots

Glss-alide pfnpr.:w midger .. 1

ltrp——tunlamps increase =gE pr{llll-ll:I!IH'l-
looking inside aclqd ematier wins ... ...

:h—m":f corsera for halding . . 0

e, Jigsaw—board has adhesive surface

mn:lui, radio controlled, for carryt Hcl' enall
splutions for probleens .
| l'!'l}—wﬂ_jl midger set aids foresters
Aerl

antenna B-'I'-'i"l.tl:l'l grounded from inside |

03X doublet for short-wave Teceiver
Ridio, Receiver—push-pull amplifier for old .

in, Television—ecanning disk, triple-spiral used in

b, Tulbss—ionized gas replaces I?LFMEM in
Keading Glase——fastened to lrame of spectacles
Reservoar, w'tﬂ'—dﬂﬂt regioms %0 use |
Bubber—mwelding under air pressuse repalrs 5
ZBalt Mine—sprayers turn inte subterranean  crystal

palace ., o o
Saws and Zawing

auge ta Ale croascut saw accurately

nuﬂnm cutting tree limba pratecied hy 0
Ships and Shippin ngg nttrl'.rt'l: on u'ln:h L.
“Tenmis—Ereen Tub courts have efec it
Toothbrush==rubber instead of bristles o
Toye—hird toy Aown bke kite . . ... £

Wall Paper—applied to ceiling ‘br‘t‘ fa=titai]
Weather
America in l::mﬂ: warm spell, records show ... ..
biggeat factor 1m earth’s life
Wood—compressed as strang as metal
Woodwark—aurfacing process finishes 'Ilbu mllh.l
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Agriculiural Implementis
rake, clotheaplns serve as teeth . 60 0o of BA BA BA 0
trowel, garden, teeth on Edmﬂf P

Automobiles
chesking bearing trouble in .. ... .o oo
luggage carrier on c&r top

Automobiles, Accessaries
c!lim:-ru:l:er shows EFrade of hills 0 BO09D00

WP, CRLEES mofor fo miss ... .. ...

.ﬂ.mnmﬂnrﬂ. F.-epa:rln
EMETEENCY TEpAair
whlve spring, ETLErgerncy repair for .

Eearings—replacing in wringer of ﬂu'lnn: machine.

Boats and Boatin
masts and &a l:'n.r.'hf-nr e
sieering convenience on small nut'h:llrdu :

Bolt Lock—scatch made impesalble to ralse
kerboard—rubber, for lawn table . ..
andelian-Cutter—serewed to handle of rake :

Door Button—tinfeil I:::El from loosening screw.

Drum Sander—improwi from tim cam .. ... .

En;:mn-—'l.':.'lﬂ stem, wormn, CAUSCE WnEven THHHILHI 0
lasi—chenesn lens and wire headband make

Pttt metal ahell hoids o windaw Isige.

Furniture
chakr, .. .
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Games—hapes, komemade, :I'i.'.r IHIJ F:.'ru-: fhocpagae

Garage—gnest room over .. T

Clabs 705
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. a LI AR
b Garden—grigt mall improves
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Glass TIJEIH[—I.‘I:I:H]‘I.IT!EH‘I: an Gutker hl[‘pﬂ l: lrt 0
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Hewe, Water—tool for repairing
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Insects ,

moagulioes kept away with cregsote ... ... ......

e ents to keep awdy

Lathe—sponge tubber huﬂdl work l'hru:-u: mnrr'.lriz
Leather—oraasmental lacing of ... ..
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[ S

N

. 937 ss—hong to cwt wuegl:u e e e
Headrest+~auto casing makes for :r|:|n|:l:l|:||.-|: s .
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?::lr apark leak in distributor clp.i '
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Maunting, Swivel:Joint==ball and flat iron uul:l El:r:r

213 Paimta and Padnting—screens, hints on painksi
ans Plane Burface—irregular, Bnding asea nf“ . .E.
1 Salt Shaker
- 111] molstare t aue af
epper combined with for camp . ..
. HHH Sanding Disk—balt dressing serves as adhesive o,
A Baws and Sawing
A handeaw blades, brittle, anneal with molten Tead .
-E-1 bucksaw handle, rubber-head tacks 'pq'ntﬂ:tl h:mi
iR Gereen Door—rubber band teep: hock from FI1-IF.|'E|1I'
Sewing Eah:nu—ph-.mng:uph case ueed 1o make s
914 Sink Stopper—brads in ring boss improve . Lo
ET S Gwing, Porch—pipe supporis .
B3 Toye—airplane leIrIJa:l;g rubiber bands drive
Tr.||::r|:l-: Zailing—lightweight, collapsible
50 Viag Ecmw—tutn Jack used to make ..
;:; Watch=—=rubber, transparent, protects a.g.nl.ﬂu: wl.u-r
B50
S50
(] EHOPF NOTES
L3y . ' 5 ;
Advertising—turbine, wind-driven. turns sign
oL Automabiles
EeRerators ¢l:m1-'¢rtud. to mators that ran a.¢ Hght-
o walves, Joaky, -dvrtrl:l:-:d with daper
Bl Aot o Radinvars—Iloaks, “I:m: lur b_'.r prnlu'ru
aa7 Bea ¥, Hih'h:ll:t—rep:lnnn:
% Belp'Sander—maolding finisH
Behich—atop will kold aguasd of |rrl'll-||-l|: 'v.-wh:
el ch Stand—rigid angle iyon .
ﬁ oats and Boating |

grease gun for calkimps .
apeed indicator, acc

5:5 C-Clamgps—acrap parts uged to make
g‘-ﬂj Droor—hulging at bottogd stopped E
B6 Electromagnet—temperature  tested im  heat-treating

mets
File, Coil—raianded

podnt fmproves
Filing=—rubber ko

s washers and shim stack far.

Furniture
table, chairglde, lor living roam | nooDoam0n
table, old gbrew-iop, replica of e e e e

0z Gardening
'y CATTYA also pruping platform | .

1 g f straight, made with angle irom
asoline Thk—welding safoly

D.l portable, for removal of shaviegs .. ... _
andrel holds cylindrical work e
i ubnu::n-p—:"pl.n; wnit mounted on trl.u:h: -
4 Motor—=corrosive fumes exhawsted wll;hw: dlm:lun- l.u
n motor - e
ts—gimple method nflu:hn; e e
en—eye dropper used te Bl 0150000000008 0a00c
ant Markers—yglass vials used for e e
ulirp—dricking vessels for chickens. ... ... ...
ncE—for light metal work -
|rfrl.1]—tl.|n1.t-lbll'. portable, for l:l:tlul:l cars .
=and Sawing
screlisaw, work sanded with emery held Inr R
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Elhlvi—tmpmwlud. check . .
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] l
Why rope em when
you can dope “Fmp

0 WONDER that cow was cowed! Brother,
there isn't a steer in Texas that eould stand

up under th: fumes ::r'F that ﬁmudg}r smnhc[
But that’s the nn]_'g.r gmd argument we ever
heard for strong, heavy tobacco in a soggy pipe.
Every man in the cow punching game—and out

of it—should smoke pood, mild tobacco in a well-

kept pipe. Take Sir Walter Raleigh's Burlr,-:.r mix- |

ture, for example. There’s a smoke that's as mild
as a praine evening, but there’s flavor in it...
vich... full-bodied ... satisfying...and kept fresh

in gold foil. On your next trip to your tobacco |

store malke this resolution . .. “Smolke the tobacco
that has hecome a national favorite.”
Brawn & Williamson Tehacco l:::-r|u1r.1.1i|_:-||
Loutaille, ]':mtu.nﬂ-:}', Teqe, P-3&

Lend for this

FREE

EL-CAJ _" BOSKELET

It’s 1 4%
—AND IT'S
MILDER

5A

FREE PLANS
for THIS BOAT

BLEUWIN

OR the benefit of home-craftsmen
who would like to make their own
row boat for this summer's vacation,
we offer absolutely free a complere
set of plans which make the job simple,

It 1% not necessary that yoo B an expert oo
make this boat=but it is necessary |J|p:| you
use good rools o matter whar vou are mak-
ngE. .T!'l'-‘ Inu.m Auger Bit Company hesz heen
making guality weod-boring tools for crafrs-
men ferd 7 vears. Thenew " Irwin® Bluwin has
everything ther can be put into a bit. It has s
cutting head so constructed and hear-tecared
that it will go rhrough the toughest of wood
like butter—ir is rugged —durable end rosg-
resisting. Huwn your Bngers over its satin
fnish—rry and bend it with both haods an
you will koow you are examining rhe Gnese
1ol that money can buy,

Special Introductory Offer

Thereisaragattached to every "lrwin' Bluwin
Biir. Send this tag to The Irwin Auger Bip
Company, Wilminguoa, Ghoa, with yourname
2l address and receive free of charge a come
plere ser of working drawings of the row
boar picrered above, “Irwin®” Blowin Bits
for sale in all sizes by your hardware dealer,
or write direct,

THE IRWIN AUGER BIT CO,

Wilmingtono, Ohio

IRWIN

WOOD BORING TOOLS
CUTS TRUE—CLEAR THRU

Whew writing to advertisers pleese mertlon Popular Wechanics



A

RHigh School
Course in
2 Years

This amp’llﬁzd complete High School

Course, specially prepared for home study
by leading professors, meetaall requirements for en-

trance (o college, business, and leading professions.
20 Other Ower 200noted Engineers, Business
c Men, and Educators heibed pre-
ourses
TS

parkthe Ef h:hﬂ:mnl:m which
QF BUCCE=a,
ot gpecialized I:rnml.m: Lt a8 v You
the practical frasming you I:I.Mdfl

you nesd Mo matier

American School
Dieexel Ave. and SHih Sts
Chilcago

» HAAT,

Money Back When You Finish If Not Satisfied

American School, Dept. HA4g, Drexel Ave. and BAth 1., Chicago
Send me full Ieformatson on the soblect checked and hew you
will halp mo win succass In that e

....ﬂ.'r chitect ] Elm:lrll:-uf lﬂ-ﬂ'lﬂllil'
- Bigllding Contrector -

woakion
e B 7 raep
TR e
: EBFI' gt B i g
... Bookwenpap High BEehool Gradunio
Hame..... N Ap o N
LT T N - T —
!'I‘Elrl..-.-_...._. . I o

LEARN AU TOS

IN LOS ANGELES
ALSD DIESEL ENGINES
BACTICAD o g e, Tk ey sk, Tt

T abam Lr exaddpabis waslify To8
J’;h.”Trmnn ’“’“"..;’-.-E'_”J_'uu srhclarsbi,

EARM ROOM AND BOARD

rry mn wliars of mamey, write and scplaln yew pechiem.  Wo bive

I's'- rEy o i h’ilrlﬂ-h'h‘l‘lj mi-:urul L:"hru'hhhrdr:

rrJ|11 Porra wo Wl alloow eraedi rallrosad dure in Los Anpsles Frem sdaf
berme saywhars de 17 B, 3000 Oralisiss. Foonded 38 peurs age.

Send for Fred Niustrated Book
Bask jells lare yisi can beeiime braiesl af oeest cosl.  [1 ghees fuf] g
Imide phook che pammpiets ceiasy of ieulalig offercd by ils miller-drdlag

ioaiskebicn, Beip) caion,
T [ ——n

I , -.-a-;r"l ,wr:.' Teod Fros Tack any a8 i s
L

A !

L cores e R T ——

moneEy
g demand, 'lilgmmﬂ'rla.l hl:llrll.l:lh:r
I:IJ.III:I pays blg u:-nner Learn quickkvat
in spore tme, Mo h.nerltu.-:e |:-e-:n|-ln.|';|I
Wiri e tanlay Eove sveroe Do Bussir ke, M fhoor P i Fe g
Hn'ﬁrru Fhomgraphy, Y]
Hﬂ!ﬂlﬂh‘!n Dapt. 1354

Lealbin. LN

forsign countrica.

'I'!ﬁ.l::l‘u.’l-l:ll' of ﬂtlaumd
——— up work without losa

in Civil, Electrical. Mechanieal, Chemieal, Aeronautieal Engineering,
in Tl-lmmnu Administration sod Accosnting.
The techniral work ordinarily requiring four vears of study complotad in
twa years, -l.mlul.luun mmm students from overy state of the TUnion and ms

Ii"'Hl.'l[HH'I
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| Play the Hawaiian Guitar
hke the Hawaiians! @~

FAMOUS NATIVE HAWATIAN INSTRUCTORS 9‘
beach voud bo pla v e fascinating instroment . DMLY !

4 MOTIONS — Mo previo s enusieal knowled pe "
aeeded, OUR 52 EASY LESSONS teach you S
theenchantlng masicyouhesarover e radio.

GIVEN:izoa!
- s et toned )
HAWAIIAN GUITAR, complete
playing outfit T
WRITEATONCE forati g 2-
Lavd affer and.mlﬁ.li:rrrii and sarrying A

i,

FIRST HAWAIIAN CONSERVATORY OF MUSIC, Inc,

bk Flaer, Woalworth Bldg. Dl 260 Haw Vark, M. ¥a
Mﬁ#&ih New York Slade Board af Repealy

AT HOME v:ou sas fearn by cur modern and
orlginad oy srem ol insmuction svsry paainl ths Wateh
Repalrimg Trade a1 hoes a5 pood or befler than o
& ahop. ¥'owcam rarn money while leewrmdng and be-
cares well parFing position or start o businesy ases
empleting oar cwires ol nhuction, Gead wanch
prpasrery are alwayd [= demand and sam Bom
50 oo §75 per week.  Por garticulars apedy tothe

: ‘H'llﬂllllh Schoal of Watoh Hmil-ll
Musea Tt MILWADKEIL, W

| QAHH YOUR WAY
f2¢" 70 SUCCESS!/

DON'T COPY — LEARN TO ORIGINATE
B A w0l igach g
NALESTENT b W it ) Kt 235
Srmd e g wddrisd far free smesdn

RAYE EURNS SCHOOL, Dept. M-I, RO X 2184, Cleveland, Ohis

Learn to Dance _

You can learn all the modern damesa—thie Ltest
Tangn stepa, the aew Fog Trots, dramy Waltees,
amart Collerince rops, nod pniunraunluu.- Bieps  w
Er hetaimia, easily asid galckly i ehkrf anplhos] ooy

lnﬂ-h&lilﬂnr-"ll.rauulm e ad A-0-1, Mo mslo or
srieer  meouieed. & wallBower. Leoarm io darss.

SONG WR!TERS

Su\ll#ﬂnhifﬁﬂnmrﬂﬂ:ﬁ!h# are
d writerd of songs fownd ﬂﬂptﬂﬁ-ﬁqﬁj
Send ws your bext zsongs
&F POEFTE Far from azamination and od-
vice. Past experience UftAECELSETY, .
CONmpode OF arrangd monc and secure

copyrights. Writetoday For Free baakler,
ﬂmrhuhm..‘lﬂlvﬂludll“ H'n-‘l'qrh

HOW ts CREATE ORIOL

¥
é TALKING FICTUR

NEDID snd LFCORI

pubfizhers,

En ney=Men MNesded
'm-un::.'"r.ll:mlkEt Bl easlly 1e=u'ma-|'l in d
pesminnA. Practical, mdiviedual €

MO W f[ar ivea cakalog P and il:llﬂllillillh:fﬁﬂlh y

| WEW TOAK SCHOOL OF MECHANICEL BUATETEN,

176 W, llﬁl‘lﬂ.

Caourpis also

World famows for tee nl.-ml two year

thoroagh snd complots.  Non-sssentinpls elimins
mation, Those whis lsck high sehool may makne

time. ition and living expensss low, Trmining ot lowest

~ - feitys and in shorteat s mmgntﬂnt. 'u.'lL'h tharaugh peeparation. Intensdve instrustion
N e in mecord with individual =
. o] Sepiember, January, bla.rn:h.

| 463 College Ave.

&7 TRI-STATE COLLEGE

ri-Hiate gradusies make good. Epter June,

Hﬁrrm Jor catalag,
ANGOLA, IND,
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Are You

Working Part Time?

—or at a Reduced Salary?

part time work? Are you worried about
rther cuts—and questioning about ever getting
back to the old salary?

Listen, then, to a few frank words on the situ-
ation that is facing you today. If you take ad-
vantage of it—you can berter safeguard yourself
against slipping further and put yourselt in line
for berter things in the future.

But if you let the situarion take advantage of
you—then you are in danger of losing even what
you have left.

You can’t skimp along on the present basis
much longer. You don't dare let go—too man
men are hunting jobs, eager to change places w:itﬁ
you. And you can’t depend on returning pros-
perity to bring back to you pay raises and

romotion—that, after all, is yowr individual
Eau]e. When you can't stand still, or afford to
fall back, there is only one line of action open to
you—go ahead. And that line of action will re-

uire every drop of fighting blood—ro win back
those salary cuts and a bigger, better jobl

YES—Pay Raises—TODAY

You can doat. Some men and women have already
proved the way for you. Mow, right in the madse
of the depression—they are reporting salaries
kept up—even In some cases promotions and pay

&.E you tired of taking wage cuts—sick of
fu

I908-1933

LaSalle Extension University

raises. Don't take our word for it—read some of
their most recent letters in our new booklet,
100 'ay Raises Today.™

They haven't all been luckier than aul—:h-&!}r
haven't all been smarter—they [enlli' haven't
worked harder. Their employers have kept up
their salaries or even pad them more because
they knew how to get resules,

Through LaSalle training they gained the new
business technique nl:l:l:lr.ﬁ to produce results
today—and through the LaSalle Success-Buildin
Plan, they learned to make that technique '.-.'u-rr_E
more to 'L{Eir emplovers and to themselves,

ASK Us for the PROOF

The same opportunity iz before you now. All you
need 15 the courage o stare and the persistence to
keep going—La3Salle will do the rest. If you are
of average ability—but ready fo sudy and think—
LaSalle will help you quahty for what you want
and need. And the terms are so low you can fit
the pavments into your present-day budget.
After all, you have thought of LaSalle training
before—now you have plenty of time for it—so
why not start it immediately f At least, find out
how this proved plan 15 bninging prosperiey back
toothers—gamble a postage stamp against {nnwl-
edge that may banish your business worries for-
ever. Simply mark and mail the coupon below.

28 yeard of sereice
fo ower SR CH
s bers

I — T — " " —— —— - -y

LASALLE EXTENSION UNIVERSITY, Dept. Gid-K

I'd like to see that booklet, 100 Pay Raises,” and have the factis sbool your training plan that
vid Lthink will Belg md b0 LAFger auwossas in e buaines Geld 1 ave checkod Dolow,
O Higher Acoountancy

[0 Businecas Manafcoent
O Muddern Salesmanship
O Traffic Management
O I.'!l'EcE Momdement

[ Law

P AL Coachi O E
[0 Railway Station Managemient

L Commiercial Spanish
| :'ill:'l'l-ﬂl'.'i'IlE

Ll Effective Speaking

POBlbOE oo e e ccmacmssaemesmcammm e s e s smes e e s e m e

LT R

O Business Law

[ Indusirial Managemant
mm.-a.nl-h‘!r

[0 Peraonnal Managéemant
Ll Business Correspondence

[] Business English

O Credit pnd Collection Correspondence

Chicago

Ie's Inreresting=and FREE

Whea wreiting to advertiscrs ploaae mention Populnr Wechanice
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PARKS MASTER weciianics

A WILL BE READY

FOR

IATIONS 1934 JOBS"

T'HE Alrplane and Frging Was-
tef Mechanio's Flight Course,
aa given ab Parka Alr Cellege, ia
for men who sapire to the best
Lime Hervies Master MMeshanic's
joba available.

This eaurss ineludes 31 weeks
of Airplane and Engine Mechan-
l='s tesining, 18 8 Advaneed
Master Engine training, 22 houmn
of Aying instruction, and teaining in the Gnanei

» (HHETE-
tion amd mu.n.lgvrm-:nl: of Approved Hepair Staticns,

: Groduntes of this courss hove s hr:ll]l.inl. |L|l.1|='|3- awail-

ing them, Fom ameng such men, avintion is teday
choosing those who will pdvanee to important executive
puaitions in the oot two of thres yeare,

Here's your chance—Decide now!

Thera's a great geal ahesd of Lm
today. Assure yourself o lend t
Mail By coupen @f ones,

o . s

PARKS .12 SOLLESE.

Beethon d-FM, Esst 81, Louls. TIL

you enter for it
L1111 l. b VErcaEnL

ELECTRICAL
ENGINEERING

Complete Course in One Year

A coxcisk, comprehensive course in Electriral En-
gineering 1o prepare ambitious young men of limited
time for new apporlunities in the electrical feld.
40 years' experiencs &spares you maximum trabning
in minimpm time,

Theory and Practice Combined

Theory amd Lice are closely interwoven in clss-
roam and 1oTY, E.Ii:hrma.ﬂﬁ, Enginecring
Studenis con-

Dirawing and Intemsive Ehlu_j;l
simact  meators, Enstall ng ln-d test  elecirical
machimery. Fireproof ﬂ'ﬂIIIIJH.I:I'IE'.'Iu dining hall,
Laloranocie

Prepare Mow
] Blizz men hold cespocsibde technical and exscutive

positions, Catalog on request,
ELECTRICAL

W BLIS SCHOOL

116 Takorma Ave., Washington; D.C.

Eend me “Ekyward Hol™ and Tall Information. Iam....,
viirs abkd.
. I au maaa .
Address S.J. JORGE
....................................... HE
1807 Muritsms Wathlzgiaz,
1 TP 1 ST =

I-'Ilrn-
P! n.'nq:r

DYANO :

dazz tluz'hi mail. Note or enr, Essy rapid
|esiona ult huu:lnuﬂ. Also Belf-ingtriss-
Licn B m for sdvanced pianisia, Learn 158

Hass Styles, 976 Jaxs Breaks, hundreds of
Trick Endi Hot Rhythima, Soock, Biomp
and THrt Effecta: Syephonie aed Wieked
Hormooy in Inteat Faodio sod Record Biyle,
Write for Free Booklet.

WATERSAR FUKD SCHDOL, 138 W, kduma 51, Lew dapber, Calii,

Mﬂtﬂrﬂﬂﬂ 'l’EAII / "FRANKLIN INSTITUTE

Men—Women—I1% to 50 Dept. K174, Recheiter, M. Y.
STEADY WORK g Jutee *-”’ ,':::_"?
Hlzea. Bxzd F
Many future :;:::.'::.“.:::.;:r
appointments " jame ...
'I.'I:I“lr:'::.-!.l:.r: :"'rl.llrul... R OCO000 0

TECHNOCRACY vs. ART

Tha wrifet muost de-

Mo maching mam 43 the work of an arties.
fii e wodl ik 1o draw?

#iEn balorn the machins can Pl

Inwestigwia tha Federnl Art Course . . . learn ol bbsas, Moy
men s gpirls sarnize 82 000, B4, 0065, 835 06 ypearly as oo
through ths

merciad aFidadis mnd Bloscreioms  goi their sEert
Frleral Course. [t develops your dresbeg abiliiy o the asrne
lzg puint in ika shortest possibde vime,  FBend yewr naee, age,
BfC T AT ndidress for FREE VOCATIONAL ART TEST.

Federal Schook, Ine., 8133 Federal SchaaliBldg,, kAinnespalis, Mian,

BE A COLLECTION EXPERT

(XL PART TIME WORK WHILE LEARNING
ity To Exrm Wigh As $30 4 DAY

13000 Rt e

o raur beol . Learn thas fpeieas.
i hindne s o1 guars “-"“""1_;::.;..,.}_
5'5 {"H] i m-l"lﬁi.:'-&wﬂl & ot Dnce for full me

¥YEARLY

TAMMERER,

Write for e Lisg othical arhools thak
socecaiully 1 apumet caleria,
STAMMERERS" GUILD

3E Mawhory 5i., Sulite 400, Boston. Mass.

o e
i E e
i =k slirsen,
L I.|| Arealun. aba,
wialt Liw Frices dayoes
t.i;;lwr T“'B u- Wk E aL, Ir '“.-:I =
L L rrem .
Oteelling eibera. “ﬂ"ﬂ.'??ﬂ:l."-'l.t GFFERI aw us

Cii., 163 Unlas St.. Grisweld, lowas, U, 5. A
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" FIGHT

for your job these days

THIS COUPON WILL
BRING YOU NEWS
ABOUT THE
AMMUNITION
THAT HAS HELPED
"E THOUSANDS TO
g? WIN

A
| L.
INTERNATIONAL CORRESPONDENCE SCHOOLS

"The Universal University” BOX 5654-G, SCRANTON, FENNA,

* Without cost or obligation, please send me a copy of your booklet, "Who Wins *
and Why," and full particulars about the subject before which I have marked X:

TECHNICAL ARND INDUSTRIAL OURSES

3 Areliblost [1 Telegraph Engmerc 1 Flumbing [ BEemm Fikiing Alr Brakea [] Teain Opsraiion
O Arehiteslural Denltaman []1 Talephonn Wark [l Heting U Ventilsizen Highwny Enginssring
[ Bulldiag Estimaiing [ Mazhanirs]l Enginess 1| Bhrat M=l Weorkar O Chemistry L Pharmesy
O Wimsal BEdbwnrkine [1 Sashenbaal Lirsl mrman Ll Seeam Knginesr O Cosd Minlng JKnginssr
[ Comtmmrtor and Huildar L1 Mnehinds LI Taslmaker Ll Sveam Ilevtri Enginser O % nvigation
Eg'"-l'l-"r-dl :.'lrlﬂlr-“lli.ﬂ :Il Pallérmomher 0T % ‘l:ll |r:|hlu E rllll-::nrdl.' ok E %uilnl—_'ll-:l'_hrr 3
ruirinral Englnsss 3 E t e
2 Eleenric Wirinig = :l JH-:.'I:I:ll-';In. E-:qlnnrr S [} Elli}?n.mnm‘:mn Ty sy [} I!:I.-;nr:I hl:nﬁ'.rl:rrm'u
L Electrical Ezsionar [ ] Brislgn axd Building Foreman 0O B, I, Lotomak|wes OO0 Woolen Manudarcuring
[} Electrin Lighting 1 (as Engines - O THeeel Englnea O EI :H. Beetion h.-m-mn O Aerieuliurs - O Fruls Lirowing
L} Walding, |'I'.|Ir||l and Tran (1 Avasion BEogines [ R, i Pradea sl Buildsssg [l Poialiry Farming O Hadio
|J [Esnding -'“H:ll.l 16 urpriais 1 Awitomobile Mechsnic Foreman [l blxrioe Engineer
BFUSINESS TRAINING COURSES
[ Musines AMammgr=mant [ Comdt Aerouninnk [ Rusizsss Carreepondemes 0 Ralferpy Ml Clerk
O Ciffice Mansgsment O P, Aencundsok 1 Letiering Bhow Cards O Slgna O Lignde Selaal Buljeot
[] Isdusirial Alansgament Boakkesping O Hcenngrmphy asd Ty plog I Fligh Sclosd Sal)eets
Perennned Mansgemens [] Hsceretarial Wik [ m] Dl.ulluln":l Commersisl Cl College Preparniory
T'maHs Manapemeas 1 Epmnish |_ Frezah ) Civil Servica Ci HMustratemg O Cariconing
O Aseounbamey [] Eslmmanship [ Advertising O Mistl Clarries U Lumbsr Diealaer
L
Ciy.... o gy o oy e e P 1| ey |y s R ey i

H Fou "\H”l 2] t-:-:r\-:r-:r J'|1|1: thir ceapon e (he Iefornebiesal Cesrrespendesce Sehoafs Cansdian, Ldmired, Afoedrea], Copode
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Protect Your Ideas

If your have a nseful, practleal, novel
filds far any mew prflels 0F toE am
improvement on an old one, Foi
aboul] commumicate with a com=
peient tered Paient Attorney
AL anee, Every yme (Bnisands of
-lﬂ.l"ﬂ!l.ﬂrls [or patents aro Nbed in
B. Parent Ol

Frequently two or mafe R~
tloms are made foe sabstantially the
mamsd ldim (hoisrh in-
vankors may be entirely
dnknown 1o on= An-
othery, Insush a casc
the hurden af pront
reslA wpon the It ap-
plication Sled. [Del
Epmetimes mean ike
boss of & palssml, o
kg m0 time. et In
tough with me &t onee
by melling the osupsn
below,

Write for this FREE

BHaalo The ookl shown b cons
kialuu valualle information
relatieg b0 patent proceduwrs thot ever
Enventor should hove.  And with g,
will semil voul my - Feeord of Inveation™
form ar which ir-:!u. oxn sedch pour e
and avidomos date belors witnoas
th evidense moy later prove valuablo

I RlEply sl the eoipom snd T

| aend you the IH.IDIL [T uul] H:a
g ununl of Imventlom™ Iorm, together
with detalled InfoFeatlon on how B
praes] wnd the crsts Imvolvied,

A.OBRIEN
REGISFEREDR PFPATEWNT ATFTORE NEY
WWASsSsTHING:TI{(N . Ip. 0

Xo Charge for E
Informalion on
How [0 Proceed

CLARENCE

19-H Adams Bullilnd, Washlngten, . O,
FPlease send me wour fres bk S How oo Ohisln a Patent, '™
without any ol ofF ohligstlon gn my part,

Adldreas. .,

]

| |
] |
I MName............. I
1 |
| |

ﬁovemment

aboutacrikies, s
nqlr forf & mwum:n‘l‘-r.lulllr I‘Iltl'llt-nrul.gj I“DtT:ﬂu;TF 5
salnries, atendy worlk, travel, gooi tl-
zons, 18 1 60 %_[;-m: mmmgmnm.“ o
Praral Cllerk, Puﬁurn-.-- ok, Oty Mpil Crrrier. B
Tuml Carmier — or help 'E“ gt imto any ocher Qe
Government fob vou want. I wes a Seemetory Bz 5
ainer of Clvll Beivlod Commisslon fof 8 yoarn. RI¥
ave Belped thn:-muﬁ. a T .
¥ i [ ]
H'w FREE oy, jobd— and how I enm
belp you. Eend mufmn.:rm:yuurm ;-an.l.n'.
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t Delay = ﬂrd:rFIEy

Tir I
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FOR & TIRES
TREE TIKE PREGUME
Tlm 0wl TR [ — b 5
MO AR - e T rhnl:—rv:mthi'l "l, |n|r|=|':',',.,l,_,::.. il dal ke r

ALL TUBES RAAND MEW-GUARAHNTEERD

Tires failisg 10 ghes 13 mambas” servics repisesd st bmlf

Zi08:

YORK TIRE & RUBBER C0., Dept.
HARE. 859 Cottage Srove Ave. Chicaga, Wl

PH(]O ENGRAVING i

““FW!’:“““
MBS R T L s R by

Boasa

EMD ONLY $1.00

all Ipmesl ked materiali locdud
lb] large [pleie I!u;rir.n[ﬂ:rn. campheia with lusgs, lecs

& ocd paring ladpemisa siiots *i e Lysip Ture
.lfudqullrlk'ra-l e y aalary rhlua.;. L et
greater o red GlAp CiRR AT EHNEF @5
Pevare b Tht isein af Popular Meckasics =as eegrrared by tha

mrlhﬂﬂrlnhﬂnﬂlmqvhhl.rlﬂg riie
A oeppet plale Lopleday lor sur cew (Husirabsd

i

pnnltlt;l;'rlluru'-i e L] aurl as W furnisk 'I'ﬂ'lﬂ“'lll'-l:.l.ﬂul-m
i =
adln P §14.37 T l:’mll.m al Phate Exgraving, Bed, 16, Aorors, Misssari

ENGINEERING
and ARCHITECTURE

IMTENEIVE FREGTIGAL TECHRIIAL COURSES in El-:llﬂll..
Mesbanioal. Binxieral, Arafiscrorsl Eagicoerme. i =i

{1 Pawes Misak, bl i m
icossmniile wlini

of. Exionsive mesieim
sgidarms . Fan-tlis rnr.lll 1 oy’ gamenenon
prafucing meeesiul men.. Wriie [}
FINLAY ENGINEERI Hﬂ Eﬂ LLEGE

1040 isdiane &we, Hamsis CHy, Mas

- 0. P I’ll.'lllrun-. Ciwil rl-liﬂ
PATTERSON SCHOOL, 86 H'Ilrlll HJ-I’H Raehaaber, M. Yo
Flesse aend me, ﬂ'lth-:-ut obigation. your fres book “How o Becito &
Giovernment Poals
Hame_ . ...

F [

L etEEadd 4l LEENAAd A LEBESETAAIJLELENEARIddLLEEERRER
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balknis &ey pass
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P ool B [&nois

EENEEEEEEEF
~ - .

n ¥
Midwest Radio Cornp., Dept: 318, Cinclnnasti, O

Eﬁ%&*&&f“‘ﬁ‘ﬁ“ﬁ‘éﬁsa

Attain in dinse,  Opemte o oollestion bisinms—eolleot
marsny for business men, doestoes, po details. Write
GEQ. M. COLE, Pres., Tower Bldg., SYRACUSE, N. ¥.

PR BECOME A LIGHTNING K
e TRICK CARTOONIST
ALY

d 1,090 Tor Langh l‘Fld F"nlt i 23 Triek Mivaw
F::'l =ik Ir':r-uﬂ'.uhm kg o g Lplbﬂl"\n:
BALDAART SERVYICE, I:It-jH: 1, E'Ihl:lﬂh.. Wi,

] E gpend Bpring, Summer, Fxll
IFIMAL wH? NGT ALETrlEE Bt LT e, modha—
pleasare or proit. Buy hundreds of kinds for
wedlpssiorm,  Roaes morth i o 37, Foepl work wiih ey e
.Jrlplnrr_ ;Flrl-m-_ "i'ip";..unrﬁf'\." T_h.l. :n::lu:l

L Tartiiriare, tormn MR, BEHELAIR, DEALES IN INBE
i Deph. B, Ban 1434 Sas Dibega, Calir.

Eegin Te=dar Wrils: for @y Free Hesk,

Ham 1
Beoora w L..-'.-d Pemrman. It perasman rowcirens dad
s weits i woare dime.  Yowf
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97-Pound
Weakling...

who became* The Worlds

Most .Pe:fectfy
Develope
Man”

“1’ll Prove to You in
7 Days that YOU, too,
Can be this NEW MAN!"

—CHARLES ATLAS

1‘ THEMN t'g.u.:f' I ean make wal over anto o man of glant power
snd energy, I know what I'm dalkiong aboat.  I"ve seen my
Tet @yatin of li‘ll'li']_l.' l.|rh-'|«:|[||1||'l|!. FAprnitriie- Tenaion, tramsform

hundreds of weaker, punier men than you into Atlas Champloms

Toke myesll, for inatancs, | wsed to weich only 97 poundst
I was ngickly peare-craw. Then I diseovered Dgnamiz=Trmnos,
It gnve me n body that twice won me the title "“The World's
Muost Perfeetly |.|'|'!7|":||-'|Ilfbd Alan.” It esn work just sa biz o
olsnnge in ¥ou, tool U'm so sare of it thot I make you this
AmEFinE aber: At my own risk T'Il give woa PEROOF in
gl @dveRn dayve thai I con make ¥ou over into Ehis MEW
MAM. I'll hegin troining yoa os epproeal.  IE you don't
wolles & marvelous change in yoarsel] within o week i1 won's
oot you one oent.

No“ifs"" “ands,” or “mnoyhes.” Just tell me where you
wank handsamas, povwirful  niasclis Are wouri el fund
fabbyT Or skinony eod gawhky? Are vou plost-winded,
pepleas? o vou hold brek and let others wolk off
with the prettiest girls;, brat jobs, ete.? (Give me just
¥ dayel 'l PROYE fo you that I con make you s
henlthy, confident, powerful HE-S AN,

ynamde=-Tenrion B nm enticely WATITIRAL methaid
Mo misthanlesl widghts ar pallaya Lo aEqadin yoile Boart
and oikwr vial opgaed, ool ppecal Tfeods, or other
Enitirad, priffeisl copfrapiions, Only & fiow minnges
ol your spars tima daily B aneugh to shaow amazing ro=
HlI:II:m and It's acfunlly fusil Lemgmfc=-Tenrion docs
I iFurk,

Send for FREE Book

Mall the coupon right now foe Full detalls and 'O
eend you my ULlustrabed Book, “Everlssting Health

NOTE:

Mo other Physical
Instructor in the
World has ever
DARED make
such an Offer!

"I
CHARLES ATLAS
Dept, B-6

. 133 Bast 25rd Sireet, Mew York Ciry

I want the proof that your system of
* Drynamic- Tensicn'" will make a New dan
af me—give me & healthy, husky body and big
siuscular development,  Send me your fres
ook, “Everlasting Health and Strength.”
This pequest places me under no olfigazion.

nnd - Burength,™ - Tells all nbout my ' Dpeciic-Te- f N
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NEW YORK
ELECTRICAL
SCHOOL

Opportunities
for Men of All Ages!

Every phase of all branches

of Practical Electricity
taught by Actual Practice in
America’s Foremost Institu-
tion of Trade Learning.

Bpecial Courses in
Auto Mechanics and Auto Electrigity.

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

Visitors Welcome.

New York Electrical School
44 W. 17th St., New York City
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And 1 des't menn sneasm- Eruseled oither . . . you will get real,
Fenubni, i=mvinchla |11IJH'I.'|-FH that will maks Vour s feiends TeEpEch
yon and women admire ¥

I want yoo to try ooe of my best eoorses frst. . ..

Send for ¥ Moulding a Mighty Arm"™
A Complete Course for ONLY 2Z5c.

It will be & revelntion to yoa, Yoo eon’t mnke o mistaks, The gone=
anty of the atrongeat nrmed man B the workd stends behind this
course, | give you all the aecrets of frength Blesirubed and exploleel
as Hke them, Yo, toa, can get pn unbreskable grig of steel snd
a Herculenn arme Moll your order mow w you con still get this
pouren nt Introl pebory peiee of ondy Zhe.

1 will not limmdt deom £ B arm. | cam duvelop any port or 83 of
m‘rﬂ?uﬂghﬁ? n ir mlnfﬂn: teet coursen Batsd below at 25, Or,
try all pix anly

Rush the Coupon TODAY!
'I;: eeder now mml [ will e u.d-ll. FHEE COFY of "NERVES
EII' BETEEL, HUEL—LEEHI"EIE IRUH Al n i pricelesa bsok e the
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HEADLIGHT
GLAREY
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Sunshade snd Glare Shisld,
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RADIO NEEDS TRAINED MEN NOW!
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RADIO AND TELEVISION INSTITUTE, INC.
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New Food Idea Pays Big Profits!
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Mechanlcal

Engineering
Learn at Home

Mrcuawrcal. Enginecrimg embraces the design, constreciion
aml operation of machines amed machine tools, It B A po-
feszicen which ofiers nlmest gnlimited opportunities to men wha
combine natural mechanical abilily with technical training.

For this i The Age of Machimery., Almost every conve-
niende, ]IJIIJ!'_'." or necessity which we enjoy depends on ma-
chinery for its producticn o adaptability 1o our needs. Every
new [nvention multiplies the oppostunitées for competent de-
signers, huilders, erecting engineers, el

L‘lne af the best ways to Lrain :.'wr-.-.eli' lo secure & pasition

A Mechanical Engineesr is 111n:mah the Courses
nE the International ence= Schoolk
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My New Book Tells How!

My 16-page bookler tells how 1 can get your invention
or idea before 3000 business executives—all prospective
IJFEhJH.‘Hr You do not need a patent os copyright be-
e wsing my service. My plan proteces you. Saves you
RAETTET 1]1'5|n.'r= You know %ithin a short

time the real value of your idea.

SEND FOR BOOKLET
Don't send plans or drawings, Merely il
out and mall coupon for bookler and
registration blanks free.

Ileh-y is Costly, Act Now!
Mait rors COUPON rooay

Jdl'lﬂ: W. H‘unt.. Prew, Joahn W. Hunt Co.

315 W Waikingean Blvd., Lo Aegeles, Calil.

Wishout obliganion please wrnd mie Fall detils about yosr new idie
marbereng aned provecive service,

NAME _ ADDRESS
CITY & STATE S

INVENTORS

O book Paferf-Sense
I.ilII'ILI.I!'EIi-!!n-tH'

l.'hnn !uh. manl Jree.
Wk ngisa, D,

r]:-:l dmre Inrgeat 'pmﬂt-
kmow and heed ocertain
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Sfore applying for I"-I.vml.-.

€. Eﬂhilil

Writs teday ter FREE BOOHK, HOW TD

DETAIN & PATENT and RECORD OF INVEM-
TION—ear sand Drawlng or Maedsl &l your Inven=
tion far Examination.
PRAOMPTHESE ASSURED WITH BEST RESULTS

MILLER & MILLER
REGISTERED PATENT ATTORNEYS

163k Weolwerth Ilil.. Dapt. A
204 EARLE BLDC
_‘;I’l!ﬂ Trlllhui.. Bew b Obtain s Paieal,™ sod prar
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Frank Facts
FREEtoMen Past40

WELL KMNOWN Americen scientist- has dis-
covered a new safe way to treat prostate gland
A whally new method—a new drugless
hygiene, 100,000 have tested it., Endorsed by
physicians. Often restores prostate gland to health=
ful activity in seven days. Generous, moneyv-back
agreement.  Write for free, illustrated and copy-
righted book. No obligation.  Address W, J. Kirk,
Pres., The Electro Thermal Co., 2166 Morriz Ave.,
Steubenville, Ohio.

NOo JOKE TOo BE DEAF

= EVERY DEAF PEREON KNOWS THAT
Giearge F. Wy mads himeell bear, afier balng deal for
:E e&rs, with Artificisl Ear Deums

own Investlon, He wore them

dh‘! &nd plght. Thay skop liead
nodsts and Hinging ear. oY are
invisihile anid Eide.
Mo onh ames them, Write for his
true "How 1 Got Iheal and
Made Myaell Hear.” Abo books Arrifcial
et on Dedfniem,  AddTess Ear Drum

Hasrge B, Wap, 0t Tie Hofmian Faikliag, Detiedl, bibima

Is soothing to POGr SiUIng =—
Cidqailm n'r.l neat, Hght, Fasy
ayments.  Brase for nll des
Tk e,
. ."l:ll:'l'l'lﬂ Co.

lllll'il!'l'l 15 MIKAERFILL, MIAN.

I’ITEITS—TIIIIIE MARKS

All cases submitted given personal
attention by members of the firm.
Information and Booklet Free

LANCASTER,ALLWINE&ROMMEL
Patent Law O
£15-15th St. N. W.

Mizes
Sulte 413 Washington, D. C.

PATENTS —TRADE-MARKS

Terms reasonable. Personal attention.
Send model or drawing for FRERE advice, 1
Beok "HOW TOQET YOURPATENT" sent on requul.,

L.F. RANDOLPH, formerly H‘AHIH.'!LFH & CO.

R hllrﬂl Patent
303 Victor Buil WAS

IHﬂ'I'ﬂH. D. C.

PATENT

Booklet Free Highest References

Promptness Assured Best Results
Send drawing or model.

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

Listed Patent Lawyer in the latest editions of the Band-McMally Directory of Bankers and

Banlk-Recommended Attorneys, published by Rand-McMally & Co., Ehj:l;n.

Baggott & Ryall Directory of Ousrantesd m::-rncﬂ. bllhgm E-urpl:rlhm

Boston, hMas.: Flogesl"s Law List, puhlnhﬁd by Legol Directory Puabli St. Lowis, Mo Amers

u:llrl I.:nm "Annual, published in Cleveland, Ohio; Bankers Service l.-e:nl Directory, “rﬂlﬂlﬁﬂt by
ce Co., Boston, BMass.:

Evre's Law IJIt @ Park Place, New York Cln"
MNebraska, Ind. the Natiooal nl:l.'l:ttll‘]' of Attorseys. Baltimore,

E'iml:l‘nr_l.".. Dmaha,

WATSON E. COLEMAN,

REGISTERED PATENT LAWYER

; The
pablished

Itera [ﬂ
Victor Bullding, 724 Hlnlh Strest, H. W,

WASHINGTON,D.C.
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v
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Re-soled for
3% a Pair?”’

Bends 6 hele oF stralghtons & hed for 1
pemt. Wew plastle inventlon—8AVASGLE
—gpreeds on Bobes lke buiber on Bl
Mardens pvernlght Imio smooih, strome wear-
Irer miroe. Mo palle 6k knble only food
Chikl mn apply, “MNew™ aoles o heels
leok and feel llke leather

ur %90 a WEEK For You

Aprpby piesping up hig meisy I aplie of “1iad
Timses'' Essp spare line of fall Liws sook pre He
FE=rEnm  ipneeresi Many mxks im  bowee.
Instorine, el roagd ,-u-|'-. ek, R& jerriocriae oper
Wriig der Irm smmide o Ravessls on lasiSer.

. THE SAVASOLE CO.
Dept. F=10 Cintinnatl, Bhia

CRDH MUSEEDOMS In your eallar of shasl !l TRig demaond.
Fix ptlensn Unness=enry, wetell poil Enw, Fameos
W hibe (jisen spawi. ITustrated book FREL. Wity

A migriean Mothrosm Induiirles Lod., Dwepl. BES, Teronts, Omi. datae

1 PAYS FOR §3000
LIFE PROTECTION

Even If You Are Past 55

The National Becurity Assn., 204 5 Hamilton
Dr,. Dept. 43, Beverly Hills, Calif., is offering to
men, women and children, between the ages of 10
and 75, a new Life Protection Membership Certifi-
pate without medical examination for $1. which
pays $1000 for death from any cause; $2000 to
£3000 for accldentsl death. BEND NO MONEY.
Just your name, age, name of beneficiary, and a
Life Certificate, fully made out in your name, will
be sent to yoeu for 10 Days' Free Inspectlon. NO AGERT
WILL CALL, If vou decide to keep b, send only 81 to pak
your pretectlon ib foree for nbout 45 days—then about Je a
day. IT mok, you owe notling. OFFIL LIMITES. fEﬂ.l write todoy.

MAKE REAL MONEY

IN YOUR BACKYARD!

I &aALL SpacE, wou ceRR fneregey wour ineome and decreane
waur hossehnld  expenses. By raising poultry,  All over the
country thosends of people are helping meet modern income
problems by this proficabde, nteresting Impsiness, Mo previows
cXpEtnol required. A few minute: migkt aed micening —
that’s all the work meressary. The Teternathbonnl Correspon-
dence Schools Poultry Farming Course will successfully estab-
Mily sou in this businese on a sfepdorasiep basi, It will teach
you ihe secreis of deriving a eregdy imoome from wour owm
backyard, Send the compon for FREE booklet.

INTERMATIOMAL CORRESPONDENGE SCHOOLS

Box S6E5E-8, Scrantan, Pannp,
Wihout eoot or obdlgatlen, 5l ol -
formatlon ofs LT L) ) el ) b
Feultry Farming

Frult Grewin
Agricwltore y

Helrigerstion
NaOma i

Addrres

KNOW <&
T
THis IMpORTANT FA

+* The walue of wour ]I1:'|.|:I:|'||: depends largely
Lo the care and skill used in |::-r|=|r.'|.ri.|:'|. ! your
application for patent. Froperly drawn
"1-{;1“'.]:-:" are the foundation of suocess for
the inventor. Poorly drawn “elaima”™ may
result in total loss of your invention. That
isa why it is =0 important for you to select o
competent patent attornoy,

SATISFIED CLIENTS OUR BEST ADVERTISEMENT

* For 43 vears we hava syeerssfully served theniaanide of

inventors in #ll parts of the United Seates.  Our Inrge

siafl of patent experis = thoroughly ex wiienesl 1m

Patemt Law and Patent Office prasticen, ‘e nre right

b Washineton, in dailv toueh with the Patent (e,

Yenif case 12 hamlled by o speeialist in yoor particular

fleld of invention and we spare neither time ooe effort

i shenee the bropsles) ||||:-n-l|'||'.|.' patent year bEveniion
WHTTARLE,

STRICT SECRECY—REASOMNABLE CHARGES

* Thousands of iBvcontors know nnel endosse our seTvioe
Yeng can enirast vour cose L0 s 10 full ecinfidlenee ) Fur
charges are reascnable and we extend the convemence

of deferrml payments if desiped,

Delays are Dangerous

Send For FREE BOOK Today!

TNon't Tan ihe risgk of disappoint-
menl &mil loss by fnilure to pros
tect vour invention promptly. Senil
pumpnn foe this FREE back ' How
to Libtain a- Paient™ whick lells
what you should keow about pat-
prts mmel how we can serve you Lo
| bt sl vaniage.

FREE Record

of Invention Blank

gent with book: it will enahle youa
o prave & dote of Inventlen pelar

I to ghe date your spplication
AP ) flled In the Hatens (rHice

VICTOR J.EVANS & CO.

FETA KL FNED FEPE

REGCISTERED PATEMNT ATTORNEYS

]
Bajn OfMes, $MFF Victor Buildiag. Washington, D, ©. I
Eramch Offices im principal cities |

[ ]
1
|
|

Tlease send your FAFEE Book—"How s Obialn &
Patent ' and your © Record of lavention Blank.™
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Classified Advertisements

WORLD'S BEST WANT AD MEDILIM

Advertisements in this section, 35 cents per word, each insertion, minimam 18 words, payable in advance
To be inserted under proper classification in July issuwe, copy should be in gur office May 18th

ADVERTISING AGENCIER

ADVERTIAE: $15 resches 6,000,000 Sun-
day mewspaper mesterr with 21 word ad

Newspapic  snd muulnn!unlu-ﬂull.li.

Chirsgs Union Agency, West Jackean,
Chileaga
ADVERTISE In rumal weeklles, Lists

frem u-_-ur Agency, 4113 Hurtford. Bt Leuls,
hll

FILE
ll-hlit-

Dearbome TChilrago,

G0 weakll=s

Jeckeom, Tenn,

MOTDRCYCLES, BICYCLES AND
BUFFLIES

'B.'I-?F.‘I.II. With good used paris save 3%
pre, Elatn parls nesdel ns Qkka I B,

I}I.'h'l B‘-l!El Areher Ave., Chlespn. TIL
lowest  prices,
aln ahesl for slamp, molorescla acces-
Amerlea,  lowest

| MOTORCYCLE Bargalns.
1

]
|

Epl;]UHETIJ!-n‘P 12 Pu
T £, @ELF pumpi,
E"ﬂr"I B, Quincy; Niwss,

ATEEL Timts, (ats e, W

fogun fres,  Darrow

EIH] Bl:llt Cp., Albbsn. Mich
ATION  V-Toftom oottoard sall-
hut t'mr'if."""' 35, Hauld Compesy, 54D

Vadlilisr

salling =kl 3is:
ete, W, Bakes,

. el 1
ETH:L Illl;.m. m-;urr:;h mall srder houss M]f” ﬁﬁ;'ﬁ"&hrmﬁdm?Eﬂm
E_Jlu 1038 Advertisers Rsia Guide, | G0 A Tnlced B:ates, = Bochester HOeF | pouthulbdisg estaleg frea, Heddes, 15 Blur-
neludes weersthing, Lowest fabss Eraridsnn Er!ln,l@nlluh. 129 Wail Ml E‘I—. raF Blresl, Mew Yok
Brows Adwietlilng Ageney, 140 8, H':'h ar T Tt -
[Ty Blares
ulakig. I'ﬂ Parguing, Inddi=n MODEL ENGINES
FOR ADVERTISERS aris. Aseessarits. Indlsn Mateecyels Bules, | yrpLTr Cplleder engine esstings, Partle-
- - o6 QA iy Darid tll:l.rﬂl‘l dime,  BEelfablewary, T043 Wendworth,
‘vt S0 Lol STl | e i e o S Al | S
a5 mdllics resdes, $12. Lists fres. Damall, | 90 O°F "““J."_ i CARTDOMING
Words 5B CARTHMINIETE! Hel werk! Conl-
AD?Lmﬁagn_H.a.u.unnTn: Hm“ﬁuu BATTERIES dential Etrmde secrels, :s’"'ﬂ.- Camplete!

FEL
rian, 4850 Treczal, -I:hl.r.-iin.

ADVENTIBR 43 Magazines, § manthi,
$0.00 Inch.  ldst, specinl affers, fres, Emans
King Co., Bax 4TEP, Wilmingtee, Delswars.

INFORMATION

MECHANICAL Models, new amd nmllL
Fveryome B famillar with tha “enaioeslcs
ehert'™ method of tesching the physiclesr u!
the homss bady, Populer Aechanbes hes des
reloged gimilar In'u'rltll meodils in tha me-
lhml.tl.'l Al oflels now repdr are Wrlchi

riwlnd'* ..III'HI.H Engine, Oeeis Linse
e and Mpdern Pamsenger  Losome-
[T Ip-n-: eleirly shown and (b nama
Elren bie (& stedents and all who
ik I.Hhihi-!ill;l’ Inellmesd. FPrise 108 each,
Sent postpeld mpon recelpl of price.
Fropalar Alechanics Press. LLosm 804 200 K
mlarle e, Chi=igs,

AUTOMOBILES

AUTOMORILE Nacing book, How o Balld
dirt frack rarers chemplomhbip  recers,
voanl emfi. New., 10 ehapters, 137 Dleira-
tong, brack nl:ilr-ﬂl. wlﬂﬂlﬂ: drliveri, eonlenl
Tules,  speeed, bralance— Paatonid
B840, ey Eum Diegt. B, Madiscarlile,
Liselznasl. Ohis

3 VALUADLE Auto kink books—The Auls
Dwner's, Auto Bepulrman's and Aots Teor-
1s1°s hmﬂl:mkl are ldeal for Ehe prestical
I.Hlu.. thrifty person who Lk 1o make

gwrn pd|wwlmanis ool ive SIpEnEiTe TEe

1:1-1! MIII. llm e hunidreds of helpdul

u! Ieformetion will maks

Four 1.'r|:|:| i:l:iblr. mid aigeniine and o

anioFahle. et thiz low ooxt Imformetlon b

d:IE'" Al B hoaks I:l:lll I]_l.'-l msknald or

I, anFwherd in 11, & E Nlie¥uf-

1 Pmm Qbooms  MICL.
Chlieagi.

I.-u

Popalar
0 E. Omtarle BL. | E;'prlrud aviatlom materlal catalopue. Karl

EDT&ON Blorape batlecies for power and
1Irht|:n: systems.  non-scbd,  mom-eoeTosive
v peap unesdliloe] seliflesd gwamante,
L 7 it o el Bt
e Vonkers, N ¥, i
EDIBON Lighting
Iru:u.--lr:ld1 noi-sulpha
H :ll.'\ll' 1ife.

P-hru'l. shoragn bakberdes
darlens. Juwr-
I..-wnl. wrices, Light-

ieg plant bargaimn. Interesting 1it-
wralurn :I‘.l. Hl-lu l!'rl:ll.'l-h.. 22 Wshingion
Ave., Dnsdoury.

AVIATION

MEN Warded for osd] poaliions s slre-
plare machanlcs Irlll plicdy afler fmking neo-
egeary  trulmine lnrmcnt RnpTEed

We |EIU|I:II!p
wleg 315000 to §hed
hoal.  Ze0d  Mircraft | EulL-:Iiug',

6 v 6 .

FROPELLERE Far asro-driven  boais.
Motoreyele  englnei—BEL B, 54 L8,
Apm-driven bost pline—51.00. Ooeane Aero-
pautkzal Heles. Hart, BMich.

MODEL Alrplanes, Bullding and Flplsg
=Josieply 8. (ML, Amarlea’s foremost modal
budlder snd deslgner Eeaches yFou bow (o
hufld Ihlni thit My Tl:'j' Igtariting and
[ Rk T :lu:l?l. D'II'-IH. 163 mlaems.
Clinth. .00 B & hiosl s
In Jumior Hky

Camosit Balea Servkes, 21400 Nemsld ave,,
Dne, B, ¥, Citr,

AUNTILEDS f Penmr faces made [
%‘»'"F‘..“ tha w:-l.i.L Fie. MNovel J|.'I-L Barwlen,
By Teex |

24, West Toleda,

YR I'lrlrn'ln.l:l sald, I:r]md relarned
If stamps aceompeny. Novelthes, G330 - SHuh
A, Paiith, Missespnlis =,

AAMATETR Cartesnials: Bell vour work,
Write HBmlik's Sersbee, U0, Wenatzhes,
Wiihlsgian,

BOOKS AND PERIODICALS

AROER, Fooks, Tooks §f vou are book-
ing Por sriemlife or Eechnlos] books, sesad far

my ok ealabeg tofay, Ladl Brrant, 631 E.
Adih_Hireet, Chirsge. TIL

'IZ-IIH':M:'ES"[' Wew timessving Invenilan
kErvn! Ehoribbmd whik bolh hasds!  Amer-
Iran typrariter ghorisand for kIl meehlees !
']111!.1:[ revleed editben. Comblels set of lis-
e Bend te We MeDerfll, I.L. .1

"'I3I '-'| Hulber BE. Bim Fraoclses. Cal

FOR BOYS AND GIRLS

BOTE—E § § For your old alr rifles § § 4.
Xo meiter what meke, modsl, &fe or condi-
thsn, wa'll give a bif. peneroms Bllwunte
Fer 1E when traded for ong of oor lelest 10EX
mindels, Far full nfeematbon, wrike oz be-

LEle ]'ﬂ'l-l Lu ﬂ-'ll'ﬂhiﬂhl'ﬂ lay. mirl k=, del i im-ﬂl
Leagus of Ameries.  Foeipeid spon recslod '.:': n'l! el -; :uu_mumu,:uu onre h::-:
of peles or CDLD. smnywhess In U. 8. A | this a explres, Mfg, Co, IO
Pupular Mechanbes Prasa, Rooe 803, 208 E, | Dok by, ‘i, Pabor Largest M,
fmEarie B, Chiragn, of Alr Riffes In Woebd

TSED Abrplanes $53 and up. 1.-:Itl-nturu FREE| Cuta of the werll's meat
180, Federal Equipment. Desrpark, (8o tereslleg r.hl.nuul'l'.u.: fren EIIIIHT !;.l.?

BEOTHER Can Fyoo smars & dl'lrur! If 7o
emn, send iE g0 ma gnd I°0E sand yom my 105D

45 W. Poplar BL, Yo P

AUTOMOBILE SUPPLIES
lr:!l'.ﬂuﬁll_zﬂ ln:{tl.nptnlrl nltj‘utﬁlu AT nui:'?
o 8 i &Fi. gunt's  wample,

ﬁaﬁ. F. .I-!I'.Iglur. Doyiston Ave., Newark,

CATALPRTE Of camp tralled plani Row
arsllsbln, Encloan 10s to sover mailing cost.
Toellem Traller I'idrﬁlh'.l 25, Callega
Park Rla., Detsall,

BEFINIEH Yeer swn cag, Few instruc-
tien bosk tresds all phases 'I:Ifnpliutlnl amd
refinishing sulocd &nd trucks Lgned pel-
marily for the man whs wasiz to Temew his
own car. bub covera slso the Besluess end of
refinishing for the prefesibesal.  Prics ealy
51,63 poslpald or amé C.OWIN by mell any-
whiers Im 7. B, Popular Aeehanles Presi,
Hoesy BI3, 300 E. Ontaris BL. Chicseo.

AUTDMOBILE SERVICE EQUIPMENT

BAROATNB—={aimpreasss, G-baie charger,
teal banch, alss mro welder, “Teros—a0 day
irlal, en's  Enquipment Ezchangs, Box
BE-G33; Treay; Ohbo,

BEOATS. OUTBOARD MOTORE. ETC.

BOATRII! Bulld yesr san héal hew, fak-
ing advantzgs of your spare thme and saee
Ewn-thlrds r hul i Eodl Wi
Feady-cul ieml-pagimblend mateciale, rulls-
wra, rerabuuts, cubbpards. sall end row, 34
deslgms s well a3 comnpbete wssorisent fi-
tknps. Bend 102 far catalag  Tirocks Thned
o, Inr, DBox -39, Sagloaw West Blda,
Al lehlgan

PBUILD Yoor cen boat and seve %5 Che
eomaplited codl by bilng owr compleis Tullr
mesembled maierials, Tell us what yeu wasi
gnd l=f ws gmate you. Aeyihing from a
amall rupahout o & T5-Fool crulser. work oo
paflboat; @0 deslons and slees.  Bay Cliy
Tasis, 1552 Adaing, Hay Cily, Mirh,

KEW Alelel beai modors (epring II = .md
sleriric II.!-'I'. [:'I@I::r phaet L
:.E:a. cralige EiL ﬁl-uulu

H_I 'Hn: £ 0P, Seattle.

B EID—Thepe=cabds 104 fool cedar camoe.
Hlu I.Ed,ml'I'.IE'Iéu:IiI!w sha En tl‘ﬂ;ﬂllﬂ iﬂll
EusiElitn ok, A, rieeg,

113, Ledford, Ohe. o

% ptamp. Relle. 13-504% Baenerd, Chlcags.
GAMEB, ENTERTAINMENTS AND PLAYE

PLAYTS, Operetles, mmsical comedies asd
minsirely. comedy -ruI talking senge. black-
Tara @klts, vasdevilla acfs. manologs. dislaEs,
recitations, Juvenils plays and sengs, musiral
Teadings, mﬂﬂllﬂmﬂ‘l‘ make-up  gpeods.
Catalog Tre T 8 |.I'H11II:H:I Ca., BER
Bo, l".ll:lllh. Dept. 11, Chieags.

MAGIC TRICKS, DOOKS AND
JFKEER NOYELTIES

STHIXE, Miglelani® magazine, 3¢ Largs
IMustraiel &x of _mugple, 252 Holdes,
B3n W, 4End Bk N, T

MARTER Magle, jokers novelibes, Cala-
logus Tree. Chelsss Magle Company, 1136-IF
Fot Hererl, 'h'r-_‘l'n;rr': 0*1Ey.

KDTEI.:'TEHHMIE“ wlrdure lﬁd I%Ijull:l'rﬁl:de";:ll
magle cwla . Blacandl .
Hirsehill 8L, Naw T "

TRICK Catalogie, ustreped, 10z, Ouks
Magiral, Thept, 518, Oshiosh. Wilse.

MAGIT Cetalog 20c, Lynn, 105 Beach,
Dent 0, Tepser Cliv, ¥ 1.

MAGIC Catalopss, Woaderfol knesksil
cardrick, 10e. Blager, 635, Haneock, Wise.
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Iig-8AW PUIILES

INTERESTING Pustles 152 each.  CliE-
ford Hofman, 57 Beoad Albsny, M, T,

RADIOD SETS AND EUPPLIES

FREE! T. E $5.00 plamp wilh yesr's
subsrriptlan; 10:1 “'Blampist,”™ an,
Tennay lvanii.

EOW Te tell stemps—Hl pages, 1isis P’“':'

pheadly @ery |I:uqi- Inscriptlon amd sorchar
1u-:ntL:In11|:|1 peeltine.  (ther taluable n-
Ll

“HELOMITE " Cryital glres enefal m-
dios new lfe 25c. HBet malklog :Iu.1|::ur|:lrm|
treluded, “‘Relective’™  cryeial
wiik phone $1.K%. Toatpaid ACetomite, 1724
¥l rimsiinl ﬂ-:liln:rn Kanees City, Mo

LAOME Distancs, ane- ~Lube,
ngh e, —Eigl"™ 5656 Camif,

pocioet  redla.
Iekrnit,

EII‘LDII‘:]I; Bhorl wave kili. rocelvers,

pigplbe. BRemarimbly low-peiesdl  Freo cals
El!ullfﬁ!lr'“ Hailts, €35 Orazd Bireet, Drmk-
m. K.

BADIG—Vary |ateal Informetios  meces-
| far pro pperatlan, malnlesancs aed
atice “n'"'m Tadla Prociice fnciudig
h-: Wecolvecs. New ITi-pape madio
man's nll:lumm mllihllllﬂ-l-l ?ﬂl-! I:I:D:'r
PEInE n o Tece €
oI tmhmmu 0. 5 Papular Me-
chanies Fress. Hosm #ROT, 200 E. Ontarle
B, Chirsgo

OXE Tube shortwars “harvel”  Elue-

I=2 dkee, Blanchards, 438-3-9, Kemding,

ennsriTanis,

BEMBATIONAL "Pocket Ttadia™ $2.00,
Catalogoe, 18, Nell Tasker. Bhimokls, Fa.

MOVELTIES, CURIDE, ETC.

26 BRINGH BI
Ing Moveltles, 3

STAMP COLLECTIND

FREF—i5-Trar-0bd 1. 8 clussle.  Wa
will send frea @ AS-year-o8d Unitol Blates
clazile Lo spprevel spplirants who send 109
for eur amasing all-Amerlean combineblon
of 58 stamps celabeging ever $2.00, éontalm-
ing 30 werbetbes Unlied Siekes, [scluding
minedmenth century, commerssrallved, alrmalls,
topether with 11 varielies Cizada, News
foundland, Biggest Barmain ever

{mly ona per peress OQlshus Biemp Come
FIHI". Dapt. 00, #70-4th Are, New York
ey

E

porelty package. Spaold-
Ermrgreim, LHRE.

15 cepas.  Dedmems-Jacksos, Hax
714 t Worth, Tai

COMPLETE Callssiors kli: ] erenl
foreipn slampa: 00 dlferent U. 8. D300
Einges; stamp longe: magnifylng glais; wi-
tersark deiecbor] perforation pauge; stainp
album; eoliectors gulds, All for §2.80. Ap-

I selecdiom  mocompanbes  #ech  ofder
Led Bramp Cou, P. O, IBax 1908, Deatos,

Massmrhugeita,
“ICE-LIAT: Welte for our Tree U, F.
1st. Caplinl Stamp Co., 0. Hox 138,
Bosion, Msss,

TILARGULAR (ala Hics, MLarlenwerder,
Afghankstan. Hrunel. DMean Busrex, Cared,

risain, Allensteln. Giremads, and wenuine
1taden, ..u|!| qhess apkendld siamps only e io
these requesiing sur Fameds spprevalal VK-
ing Bhtmq{t‘m Bhespshead Pay 85ation,
Japmakirn,

CHEIXESE Faming eelied somplete. Do Eo
apenvel buvers onir. [Jleferences neesliaEy,
Biox 5521, (dlendale.  Callf,

5 DIFF, Britlsh eolomlals 3o 4o sppli-
eants; bargsbn approvels enly. R D, Davls.
Ailver Ladke, Ind

LITHUANIA Blep CGrisngle, alse paciost
Tanganyia, Itallam Eomallland, nd-ln.
"r,:;'.'-bhmi Grofads, Bosnke. Keonpa, U
ete.. S0 wlih illwsirated |lsts and Illnnllil-i-
Flacde Htar, Box 365-1". Eransion, [l

3% DISCOUNT (6 Seotl’s masy hard G

nd mlnseenth renbury stam Helerenises
lepse,  Hutert  Cedwign, CGarlasd  Sireal,
B, Mk,

12F UNUSED Stames. only 10 Cliften
Engliah Cancerd, M. H.

TANKDI Towve sed 5¢ Lo approval anpli-
canis (o wr, B45 Pletin, O

< -l
WANTED Aganls and dbsicllvators for oo
pErellent line of @eplar packgts and phila-
vl supplbes. Hend §1.00 and Tecelve pom-
pletn palsaimen outlf with tr.tr F2 00 worlh
of samples. e  opporiund Gmanman
Arampes, 103 West 13nd. New TII:ITI: LHLF.
TEX EL-Centennlal pmmﬂn siamn ral-

BCARCE Alrmall and frisngle. Bepsiiful
Truguky ““Aying haese' almmail end seerse
Ggatemala trisngle (aisallest §n the werldp
lru ineluded In oue big rll:l:H of &8 difer-

alamefu  THein . TOrind ILlban,
'ﬁgnmu Firlgdish and !‘!rlllrh Calonles, €0E,
Al fee Se do mpprovel spplicankts. 1I:Ll: L1-
te=traked 1lata Prew with earh order, Writo
tesllay] Mystlo Stamp Cn.. (Depd. 8503, Cam-
disn, Mew Teehe

100 DIFFEREXT Forelgn alasipa feain
108 diTerent ferelen  coenirles,  baeluding
Alrbed, Asle, Awsiralla. Europe, Weil Ise
Ales, #ie,, for only Ble Freg wlih #afh
aeder, our pamnphlet Gxlll=g ""Ham 1o Makas o
Hramp O tlan Propesly.™ iagether with
gur price sk af albess, sipplles and huass
dreds  of  bareslns l'u H'-l. peckets, els,
lﬂu_n Cley 8t m J8, Bkl Eace

Ei., Cincinnatl, Iu.

CATCOS Trends—Alm ssrly UnSted i!l-lln:.
m (lparcoait, Comgs, N

3 ln, Newhoundbind, Canada, Lhangl
—-"muutrl.-u collertoes Baven™t ot —~Frea for
fie potage Herre! For yozra. Espglm
Bhamp Compenr. [ept, AL Toronts, Can,

@ . J.pmnu 130
Taotms I"r:|'|.-!rr|.I 1|l'|ll.l:|| Al
FIEER Premium 06 Sppeovil femmnin.
Linealn Eimmp  Company, Turid
Avd, Laa A Culir,
Hil DIFFERENT Stamps for 30c,  [g
eelleilog  1eeludi Armends, Andarea,
Fiume, Spanish Morpoea, Hoenya, Libesla,

Blemed. MWigerla. {Joellmans. Syria. Victarla,
Vatboam CHy aml &ther hisd-Lo-gef oIne-
tries. Cwlaleg valoe over §10.00, Price only
ED: to eppeorkl epplicants.  Ilostrated Qlsts
Loma Stams Company, §231 42nd 8t
EM'TED-_L.FU'
FIRLEE! &b U. 8.1 §0.00 glampl B poits
Bge. Vanveorhis, Hyndmam, Penna,
BT, G.l.lll.ﬂ. ]'II:I Difesant ll!.'-'lm:ll'ﬂ.l k=
eodpred amd pirturs stamps anly B0 k0 am-
preval applicants, Risshaw, H':II! 248, Olawa=
land, dklo
ﬁ'gﬂ—u‘rlﬂ ;-L:IIT with &I :]lhr:ajflllrll:,
Fruador. o o EPPPDT L{ TN
'H'l:n:l:l.lr".]'ﬁrlllﬂ E'n.ﬂ.
DLANTAL: Hiampa: Erefirea, Eenyn,
Fast  Africa. "-wml.iu!rlul. Bamsa, Tegn,
!Iu-.ihl]l. Lilanids, Epanish Morecea, 48 4Uf-
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mnieed sporeesfw] plEching, tanwassing for-
mulas. Bmall Investment, Free Lak ritn,

Aasscialed Cheinlsl, Indlanspolls, Ind.
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FREE HSemples falk heaf,  "roelucl osup-
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ems all metals bnstently and Nolusire furnl-
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windpr gien Meflers B30 ||r||||l| Free
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eliecks, ehech-Tobs, nemse plales. Hart ALRE
Cn, :Ii'l_'lym;" k. Droskbm, W, ¥,
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Liva gald dmitkals for his sube.  You chargs

£1.90: makn & Ten oeders dally easy,
Write for partlenlams and  Pres  Bampbes,
Aeerbegn Monsgeam Ce.. Dept. &0, Esst
Mrange, X, I e
BELL BAlen"s merkwear—wnondeeful prepo-
8, Aslor B0, B East 380k, N, Y
FLAVORIXG Estrarts—iintiin_ yuuesslf]
Tabely fussisked. 8009 prafitsl  Whirl-
wind momey-makeral 'H:i-Tll.I.trl! Free of-
fer. Thomas Aamofaciurlng Compeny, Je-
dlanapnlis, Tnd,
TRTART 1833 Hightl
mulla Enformation for making best selling
seeelaliles. ALl lines. A00-7584% more peofil
Een my advertisemants—I1Iusiness LHE‘:I.uul-
:I.li-—B'n:.rrnuln epdumne.  Miller. miit,
1780 A, Tainpa, Floglda,

Free wmlmble for-

HIGH-GRADE BALEEMEN WANTED

NEW FI:IE'EI.".F"H”I ereTy hoslmess and
profegeional man r BU5 milis dably pay
FIE) weekly. Foyer tliur:d £ In_ three
mendhe  Wrlie, F. F_Arssirong, Presle
ety Deept, . Mabibe, Ala, o

A FEW Hials -c'||.-\.'|'r|r‘:-u.1||rl||5||l #U0 oE=En
on_pew  dusirite emnbinatlon goldering iron
il blew forch. Tow eism't lose with owr
giarenleed galies plan, Fadlughoe ferriborles

ranted capahle mem. Wrlte! Justrbie MIE..
2010 Rowibsael, Chirago

PEBRMANIEE Wants saleimes and apesti.
AlEractivg disglay. Qubtk repeat geller, Tig

rafite,  Permes o, 168 Oaz & Eleeirle

Hilg., Denver, Colo - B

BALESMER: Mew ped bob  fres  deal
Thealira fr o 5A00 #mlie guwaranteed
Lire patrhes, Complete lne fass selling ewlo
F'H‘If:I’!:I.'II Natlonel, 1310-T Waentwerh,

=

T HELL RadisloF eement and Meanir e n|.|-

silen,  Gowl profilable |ime,  Write for tee-
'r!ll1dt!'r“1-:l day. EG Treople Weld, Mindsap-
i,

BALFEAMEN-DISTRIRIITONS, New wsuie
tirn pairki pustenbesd 10008 miles. Ees
palirs Bireauts mermenenily. Balls _F'tugn
gas steiloms, tlire shopi.  Sslesmen’s pro
100%, Tip & HS60% o dealers, Enmey IEI.-
er,  FExrlusire terrlinry.  Feomamy  IEubilier,
G131 Bourkhardt, Thayices. Ohin.

ADVERTISING Perells. Brend new Dles
inifl wled plan, Golck cash cammbaaleng,
Bamples fres te hostlers, XNorth Amerloam,
123 Be. Clleton, Thicago.

PURE "Honey Corelb'" Bei-wa® eandles
gl ajulellv: ssmelbleg few sl unigue in
randles; posulardy priced; wonderful  hoee
te honse seller. Blate #ella 127 Jdeze
nkne werks dorlng perl time  Oosd ommiz-
shen;: aley other movelides. Wrlie The A, 1L

Rord Co. Bex 1, Aedina, obla, o
MEN WWanted af esos bs fal]l on sbores
with newest lna  self-selllng 5S¢ and  10g

neeesaliiea. Blvang, orkglaa] rsunter dlenlarvs, |

Aaplrin, mersupschrome, razee Blndes. house-

hold ecment, e .ﬁull&ll‘ltlll"' sallera. Nany
niw fems, Up tn 1334 prefd, Mg eatalog
free,  Prosepaz, Dept. 36-E, 1950 2 Trox,
Chiraga

POPULAR MECHANICS ADVERTISING SECTION

RALFRMEN: Frepbaldy bure  business
siatlonery; edw lower prless beal eompenl-
tirm., Higsest qualliy. Free ruts. Bz com-
mlsalon.  langs oulflt fees.  Lilanel, 583 Ha,
Hamilton, Trept, @18, Thiragn

EHOE Menufssvgree wanla =slesmen, m
pay esvery day. Cupraniesd guslice. Lew dl-
rerl pedeea Na axpeslents Pegilred  Hales
cullll Frow, Write Comsslidafed Shoe Spsiem,
Depd. AZE, Chippewe Falls, Wii,

T BALEEMEN, Be Nt a=d cacluslie,  Beil
aur new §1 osyz glies bier slen, 8o profit,
Alsp Frestdent Hoosevelt statueiies,  selld
aoe, cmebl §28 progs,  Brows, L1069 Walnut,
TFhiladeiphia,

BIG Money taklmg orders, shirts, tles,
underwear. dresses, boslery. ralnscais, severs
olls, pu=ds, wnifurme, playsubls,  Ouidt fresd
Nimrod Co., Ikept. G5, 4022.28 uu.mlu. ATE,
Chiesge.

FENNT Each. any size] Mon-termishabla
window algn lellers, 20608659 profl! Fria
warking equipment. Eamples. Record break-
ing offer. Atlis Elgs Warks, ThEl Hakaled,
Cheagn

GALLPPING Ivorles—DNew poss dkrllly
Amislea,  Absglylely  legsl, Evesp cloar
rounkter  waltkng. 185 0EMI0.00  weakly.
Kofa#, d81F R hira

FECOAME Independemt. {dwn  Pour busis

Betidr eIperlioes unnicessary, lling $10,000
lﬂlll!ﬂlﬂ meadle. B0 aeeldent, ¥25  slck
weekly benefils—310 wearly, (Mhir

proparilonsie,  Guaranteed steady renswal in-
rome,  F258 000 depnclied Inluurlu emdnta
ment. 1";'r.kn:i:-nﬂ }"nl!:s- TiA-A  Tafeoasy

Kl
b'\.ELLr Rlﬂrﬂ ar Beimee— Hillllu'.; ghErpifis
wrd, Eus  lighters, Tmazsr Gimdes.  aspirin,
brewlh ﬁ chewlng laxellve. mdheslve Lpe,
lih, hanikerchiefs, polishing cieths. s
icey,  mAany  others. Mtn:tl:u

ddlﬂ:_l.
Cutalog fred. Huperbe C€a,, H-303 b=
ore, !Irl

BIEAND Mew guaranlisd Losbness Bidid g
plan for gasoline skailons, Bweeplng coun-
I:rr. Inexpenslve. Ealesmien eleasmlag up.

g wElling ostfi free.  Stimulators. Tee,

T . Chirmeo

WONLERFLUL ehmertunity, F20.00 & oay
an bo earnel. Mo experlente nesessary,  You
&N SIAFC Al enra. Rhewlng the |atesd ihing
wousd,  Helf palection and home prodestlom at
erad. Ages 1 to 81 Nab Insusanea bul pre-
vliles Benedts up te 5100000 patural of e
rlilenial death.  B20.00 pir weiek I jlek of
injured Addrass  Matbpnal Ald  Boriety,
Bprkngfeld, 110

HBALEEMEN=Feur §15 00 saies i gioaes
nel pom $40.80 deily, Hayers Srsiems, Esf.
a5, Iil'll 1"I Eheffell Are. Chicies. 10,

=—NL'p o B170 weekly. 1-5!]I.l anh

T"II'I"'l'."JITd frm  anBGuUnres new ns  Ipvedls
mENE plen  Season  slaEning. 'E{.l:s,. PR
Eavennirti], Chics

(30 InCo husiness foF yoorscll. Hae D6V ore d
A, papge 1344,

HELF WANTED

TOT Can rewlsd €ectrl? molord, Tadlrue-
tlert Lo male Yogr own coll coaneciion dia=
il 33 eenta.

gram, for aey @.e. mebor. §en
Fuley & WEson, Dakland City, Tnd

FHREE Magazsine, advesilecd money:msal=
ing oppoetusdnies; ether offers, Abgolutely
no oblieation,  Hend ~card foday. Wrlis
Hex A8-114, Flatlom K., New Tork,

MEN Wlih ears o mdvertisn our goods
Enil distritobe  Iniredecory pickages Lo rei-
sumerd, Blealy work: pars $10.90 weekiy
up. CasTeiseTs meed net &ppl WrlkLe .M-
hert Mila, ARER Meamoulh, !£|ru- r|r|.'.|!

CASH Taid for boiierfdies, Ensecla
Rinclalr Telsplay Adverilsmmd o page ]-Il.\,.

EDUCATIDNAL AND ITNSTRUCTION

HOUEE Heatlng fen Tessnn 1,08, Klamp
for partleolars.  Harper Heallne Service,
O Tralan Trual Ballding, Norh Teeaeanda,
Bopur "|"|1rh

WE fqll l.||.|l.|lr_'|' :-uu fee pizfel persirm aml
seiemdlfe  Anvestlzaiors career Inlernatbanal
Beeret Berviee Imsiltute, PM-63, Hobelsn,
i Jerary.

TOUTLINEE (H Sebenre and Hooki —d
Tepepe mianuel enibles I:Im grbllloiis yeing
man L apled 2 prupare For hia 10Fe"s work.
Poatpald 450 Jeero, Deepd. A, IBex 150,
Pleasant HEdpe, Clrelunat], Ohls

F105.00 TO §225.00 Manth. 'I.!'iﬂ.-ww-rrl,
1R-50, Quielity far fufupe Fovernment 1i0e
jobg, Blepdr, 259 copoied fres. Wrlls loday
for Bhal Jebs and partirulurs, Franklin . In-
siltute. Diepd. K3, Rochester, N, ¥,

BACHELOR BSsience degres, twe years
Elpeirlcal, civil, chemical, radio engintering.
Chanee tp earn boasd Cataleg Feee. Indlana
Technkeel College, Fort Wayoe, Inidiaza,




POPULAR MECHANICS ADVERTISING SECTION

COATERCIAT, Arg lessans,  $1. Fealher,
2114 MeEes, Hansas iy, M,
I E GUVEILASIERNT asitlans,

1LJN-
$1005% gl up a Fear.

lagl gar cEpert |faner
Eovernmenl sIizmlEer] DTEDATE Yuu fee & i
altlon in the milway mall servle, uml G-
rler, pesb afles, custams and clher hramehed.
Wrlie |.|1||:|:|' fur [ree Lpakiel,  Beept, 3, Lele
teFsan Echeol, Dochester, B, Y.

SHORT STORIES
BHORT Stories feviand, ypewTiiten aml

marketeil, Beeralls  Tree. Hursh  Saesdes;
Itsz [-1013. Hasristerg, Menni

RAZONSE AND BLADES

25A

MUSIC AMD MUSICAL INSTRUMENTS

SHANIERN Razre  blodks.
greryliere.  1"rotifalils caah
gmmll inseslieeil.

Dppsertunil i
business wish
Excellent madilnes oain-

etely equipped ELG0.00 Tall mrice. Velion
I|I']||:lu: 1.‘-:. TEF Weas S0th P, Las An-
giEles, CnllE

fer Weltergulsi,

ILAEOIL I’lh %a Mol keem, lo mck  Pels
TegrkEonl, 11

AR Rlades—Lcensnl  GHllidle  ype.
150 pke, A, Ure for 202, Luzgan Babe, SR
¥, Lamon, Chlcapn

FOR SMOKERS

TYPEWRITERS AND SUPPLIES

Kb TYPEWRITERS £330,
S, I'I.'llIJlu #l. Inlghis,
8. Louls. Al

PRINTING, MULTIGRAPHING AWD
MIMEOGHAPHING

4  Flbtens
L317C e,

TL'IIL'!.T Ci—Guaranbecd—>a 1hs., The: M0,
£1

ocewing B b, Al 10, BLG0: 1]

&ie,  Heward Dres., Mayficll, Ey.
.]::r:.\r,, MNorlhéri Coaceg,  Wiseanskn beal,
hewler or emoking,  Faur pouseds $1.00,

Tray posircan.  Farmers Exchainge, Edgerion,
Wiscanain,

BUSINERS Slatiotery FL0}  chomsasd
n P, Herrrn I"r\-'". Ferwyn, WAL

HOME WORKSHOPS AND SUFPLIES

TTEHIOD ATTRACTIVE Ervelepe slips ELTS
|||.-ﬂ. -|"|:u||;a:-|:|:| nm.IpIu.I m.h.r:..:“,
E:nmn

T |_I'| L.l'I'I'EElHH.'-L‘IH. Fnwuliugas,
Bil1lEenils, staiemends, cards, 8100 fach post-
il fpuelity Press, Day Cltr, Al
NV Exablonery $1.  hsmibesssed effects
Catabegua, Vim Aken, 471 Elshl Ase.,
Bopr Y ork I
JTOB  Pyleting—Etatlanerr.  Ialiels,  honi-
Tets. LvurrL nrfru.l. 20l Alerehandize B,
Waahlngion, Eb. .
IFRINTING E1,80 Drr Ueasand!  Letter-
heals, encelopes, billheads,  ebs, Luge
exbra,  Hampbea free.  New hnelln-: B'ress,
Taeth Abington, Mass
WATERMAILED Monl leiterheads.
heade, atifements. 1800 EE00,
2214 _fiuron, Chirago
T RIGEAT Bargain in histors.
ness gards S Leterheais,
mienits, emelnpes $1,70
Cleywkbile Printlng Co.,

I¥ll-
Henlsham,

Loak husls
Elllhaadds, slake-
Farlt per thousand.

a8 Cliltaps Ave.,

HARD To get smpolies  Eoersihing for
Bame oraflsmzn snd hobbglst; medal, wosl,
lpaklio?, ehemiral glasemare, ele. Eywpalhetls
tabp oes grrolilenis,  Benid For price dl=L W, B
Einpry. 1521 Eilgeliy 8o, Pliiladelphia,

ELECTRIC REFRIGERATION

DUTLT Umits for ald fee loses, Wa #ips
v parts, Cusls f18.50 eounleio. Traftabie,
Tnnﬂ":Ln' work,  Lloeépelinli, complete In-
sireclion, details, §1.000 15, & L. Enzineers
leg o, L1300 Wesfucky Ay, Akran, Ohio

FOR MECHARICE

WIND-DFRIVEN  Electrle  wlant, 1oLl
vedr awn.  JElueprinks aied Insgpuctions dol-
lar hill, TPariieulnrs dime  Klinsick a2l
Eans. Umtima, la.

FIELD GLASEES. TELESCOFES
AND BICROSCOPEB

AMOSIG Arranging. plane swres, el
fratlsng. Lea-Coolt, GuB Fifth A W
Nork, . . . §
TFLASA Accordlung, Itars. baml aml af-
chesire  |mslyomeents, argalna==Tsed, dem-
onddrators, mew, Beinl o Erce cafalop—odb

wnl pll.q,u Chleame Aludleg] Instrumont .,
é:l{l_ Wbl “hbea o

MUSIC Lessuns, e each,  Kerboard
moitanl, (ulekest, Hoblnsom 4243 Gardeld,
Toameas Cliy, M, —r

ALt Auney wriilng sonas, Fres Looks
lek.  Fran 'ru,:::l;q-:._]_l.ﬂ Browdway. Xew Vork,

T I'at Laah for soonE wm-. Frank W,
Fuord :II'I Furis_Avenug, Yark.

_"“_"l:il;., |,,|||_-|p-.|||_-\.J ] v.'ur.l-l _llﬁuull:ful

asfilon,  Houee TEess Cizliknsh, W

S I TERS  Projessional I‘Il.n n
Fdward Madden, 113 Mlleheels. BSrracups,
Mew Tork.

TFORTIURED DBelng  made  Trom ot
thenueh talking :lll.'l-lﬂ'l. radla, phomagraph,
mexie publlshicrs. Y wrlters sechic, ar-
FamEe, compiase musle to ypaur |roiee er bries
is musie. e pubimit 0 studios and sther
inprkeld.  Frea peadime, Hemd fer Lokled
Upleersa] Hong Herwice, G623 Mwowr Hlg.,
Holkpumal. Callf,

DUo-FLEX eals foF clarlnets. end sax-
ophenea elimingte rour reed traihbe.  Weile
for olroulas, DDio-Flex Ikeeds, 180 Lib ATe,
Ernnsvllle, Bl

SO G R TERE!
jsunding  prope=li e
Hor=tong. Chisago

A0l wWrilers.  Sesed fer aif ""Puliilsh-
fng ApEesment.'” ZI-:II:II'.IIIH Musle Printers,
1311 E. mhth 8, Chicag.

POAR Wantel  Tesh guaranbesd, “Wa
pulsdish. Grest Rssbarn Hreau, Dept
of Thomaston, e,

ROX0 Wrliers wanted now,  [#-F plan
Inilta=a Bang BHerenu, Salem, Indisns

BOXO Posts, write Sequola  Besgrliers
#oreien, Shermas rasch, Las Angeles, Calil,

FATEMT ATTORNEYS

Iieme, melnilbee,  Ae-
Hilbgler, D], Zl0k

Lhiragn._

“TEhh B0 Letleshesds, envelapes, bELs REISH, Genulne Ax10 offieers” fleld glasses n.f.‘.'"?f"f:.“ﬁ?ﬁw.r“|':.1.rﬁf e e
hudl mambs. §L.25 parle npic Peoss, | with leatber emse—$0 85, amalyzlne mbsru- | Coopn e cend drawing o meidel for ee-

T groge GUX Lo LGOX—EL45; 10 mble 3K 3§ FERCRE T SHe & Aliller. Paterd AMor-
?"ﬂrﬁ.:—.m Catamgs. clreulars. fhiek | fiod e teberone BLoG pesteatd,  Catades | PUNRLING CaiSE St Buililae, Tew Yurk;
bocks, Tuling, leososlesl h!ndr:r:l. Commer- W. Les Hales, 33 W, Snd Btrest, New

glal Press, Pafavia, dilin
To0F 6L SIS ERE Carls, [T
‘an]I-r Peinter, Marherih,
an0 (AEellh ]'.F"["['I:.H.E[E‘a[ £ En-
walopes  privded 050 postpaid.  Unireresel
1Pricding. Tay CHF. Allehlzan.

FRINTING OUTFITS AND SUPFLIES

PRINT Your oen cimulars,  eovelooes,

with homa  mide peess ¢oding less  {has

L0 D0lusirat Insqsuctions 100, Card
=l Dileza. AMies,

THEDR Trre han..tlri.. ||r_-|. Eanil
eamp.  Tiox 1% Cambridge, M=
TETARDALLF Card printng au LiE BH I1I1.
Tiete fee stmmp.  Lopuler Bargabnd, HRich

L _I'a

mr-d. TREE.

Twnifl
_:I'BJ:-."'[' Tour -:|I=rr|. nrl]-lu-

eulare. Edvertlsd
Fiiles Turmlshed,
He  Junkes

imlur £140,
nfsemnk boae
riiriik.

PRINTI®0 Gaifile—Ircais, Lypo supplles,
yoo Eoveliles.  Bend  stpep for calelog
el FPres, Yark, Menna.

GUMMED LABELS

PREINTED Lahele for pll parfsgis ! Guminesd
or ungummil  Hiede slees Tor samples 1rld
pelees, 0l Domlslon Label Co, Ibr
walEr, Tl

Loon FIESTED: Kame, baclnest. address
M. JIE l.'l:lrl:ll:llll:h Hox 23, Holmke. 3a:s,

DUFLICATORE AND DEYICES

DUPLICATING Machlzes £185 4 899,
Tatery stencil, slay compasiilan, eelatln Shin.
Mest csnpleie lme In Amesica, L= Lt
Fodder free 11Il1:.1\-'nr|:11 Typewrlier Hunnl.r.
Buolie 537, T"Hiehereh, TMa,

RUBBER STAMPS

CLEAN-X-DEEI" (uablty, e meh Il
herg, 931 Famam, Larmase, Wie

AME. Adilress, 2 lines So:
4% Blamp Works, Auburn, Kebr.

m:!mir_v. elrs
money, Ry
rl||I. r-ﬂ'.r |:fJ1.|:|rI big pred-
preaz, £5.00; joh peesses, §103
'|'|. Fiti far frest eafabeg and Tull
Kelsey Ca, V-Il, Merbiden,

'!'urh

SO LA RS, I"'Il:'lll Elasies lﬁlﬂﬂmﬂ
e SIENLy used, BLTT 4p: &% prism blsocu-
Tard, £0L1.40, ,.1|| mukes, Dudlaurier. 1Fusch,
Lemalne, dwlmant, Megaphos, ete, 8 U 24

gamer. World's largeil asspetmend. Catalog
frep,  DuMaurier Importers, Depl 2004,
Elmirn, &, T

TELE®FOPESR, Miceasrones. cryakal -
fMbea; bargaine, Fred catiloz.  Belantifie
¥racialiy, 05 Cirand Sirecd, Tirsaklyn M. ¥.

BINOCULARE, Fiell glaisis, tolessspes.
Write Bpsulding Optieal, JE230 BEvirgren,

hiri g
REFLECTING Teleseaps  oubflts, & —tl
A" —33.00 pastpald, Everylhlag meteica

complete mirse, New catalog fres. Mo 'Ier.
*I.n- Tih Awe, Niow Tork.

DIAMOMNDS, WATCHEE AND JEWELRARY

BEPATR Acy watelh $1.50 io E2.50. Bla-
terlal, lessoms, dools, Cals Htewart"s,
Carbetom Nelliling, Bi. laouls, Mo

OUMNB, FISHING TAGCKLE AMD
SFORTING GOODS

GUNSMITHA" Beercis—Plulng, enpmvlig,
checherine. e, 20, Inlerracbenal Apenor.
i | et

303 Earle IlulIIJInn Washinglan, 13,

PATEXNT®S: PPromplt  parensal HI.".'IH ak
fpriel el Welph Purch, [Mafent Lawder,
ok P st Washingiea, Iv O

PATEXTE—3mall ldees mer have latre
roreisercial rlu:l:lllLHIIﬂ. W rllu 1unm1-'llul-ll.l

for Informcafion o -
ard af Imvesfion’® f-ﬂ.'m- E :I'l il-ﬂ 'I'-I-l-ﬂ-ﬂr\-
Clarencs A, (¥ [Erlen,

ailg Im patent eatters.
SA% Adlams Fhallding, VWeshineben, I, O,

TFATENTS: Send for free book, Il to
Mitzln a Petenl,”™ and “Tesend of Tevens
tlan' blank. Comeult we aboul Bd 1s piros
tert yous ldepa. Deferred paymesds - Viedor
. Evans & Co,, S3LFF YVEviee Bidg., Wash-
Ingten. 13, C,

INVEXTONS May mof mackedl practieel
niw deas hefore patend Ing. For informetion,
write  Chigrrerel [I1II:H'|:|1|I B3 Bareisier
Iruflding, Wasklngion

runPlT Hy patents. 1 peobeet mnil gulds
Sew York worlid's et marke#, HSearclms
Il1 puients I|1r|:'T\--Ir\'III =000 trade-marks
S0 bqjl-]'ri 4,40, Valuible Tree cies
enlan T, Irlm 'I'Jl-ml-a-:l-lilfrﬂf.'n'ughﬂ-
nect, 1TS u:rp-e:lrnm 14 Y 4imd Bt
T varlt e, ' '
l.H'I".'uI'!I.!!"'I':I'F[I- 1884, Blllo B Sleven
ot haoshilet.  Paienis. Trade
:I-u'p;. f‘n.:_l.--l:hu. Oiffieei s Monadsack

]!Imh Chirars; Ameciean Securlty Buiddisg,
Washlsnrion. Ik O

HAEXEL Alr pistols, alngle ahol, keen-
fre—E2.45: pepeuter. 100 ghet—3$8,095; hils
er made]l 26, edilled Beres]—80.95, EI':I'_-
. Revolvers, rifes, hoives, ole WL

Lee Ralgs, 53 W, BIred Erroet, Mew York,

GLAOWT®G Mew nlght l:l:rll.1:||: baldl Wlaka,
ek, sell!  Imsirpellons 208, InCernanional
Apemer. Cincinnall.

Missrarl,

ANTIGUES, WAR RELICS AND
INDIAN GOODDE

|xi:|],l|."~: Tellew, eolng, onilosss, curioe
EnE, T"aulsboom, BT,

REXD Ge Far fine_nee Tist Tndlan relles,
antigoe Mresring, F. B Elils, Webslar Groved,

ANTIOUF Flrearis, swarils,  Caialegun
e Magy, 81 South 18th, Philsdelphia, Pa.

PATENTE. Iimklst Trea.
inegs,  IbesC Fesulis.  FROMPENEss  essuped
'||'|..|l|.u|1 E. Cilemas, I'"itlnl Lauwyvee, T34

Iighest Tefer-

wini Wachingpin

r.~,1g:-:'m, Beml -kurh q- model  for
advlee,  Free beok, "“How to Obfain g 1%at-
ent,"" Eatabllshed thiety yeass Highost god=
ercooes,  I'romps service,  Heassnahle chareer
Chasdlse & Chandes, #88 F Strest, Washe
Inztan, Tr. .

"T!'-.TF'\\."NF:IE:H E"ljﬁ': '|'||1U|Iil.: i:nrﬁ
1 'S renk Ledermann, gkale
ﬂmt:lﬁr;r:?m;lﬂm"l‘_ll]l u|llu--r e York
LANCARTE A.'I!ll.ﬁl & Hammel, Sulite
410, ELG - Lt fKth Washinglan,
l:|

LEN “I:I::Inlnﬂ-url Trarm Livhdenos
ol Caneesdion disrfaging your Ine
veplios Lo an nmunu.fu hbank form to be
glgnad mnd witogsssd, Feem and gatosd o=
formzacicn bulletin frea,




26A

TFATENTA Tracured: trade marks recizs-
fersf—preliminery edvies furmlshed wiihaut
clierge. Toaklet il fesmi dor  ddbesloskng
flea. Bewe, Tevigx 1. AeCwibrazs, TEA In-
Eernadlomal Bllde.. Wasklmgion, [h O,

WHAT Ta lnvent, NLiat of wenbed tneen-

floms eent Cree o renuecsl.  Use our |ecal
faemn Tec :rt ordlag proofl of lEremtiose Wrekls
w, rr"nl_- 1 Ikarrister Dollding.
MWashington [

la. I, II-"."\-IJI'.H..-I"II. JdiE-1E Victor 1Sodld-
ing. Waehingten, [ C. Law enil. Mook
il Inforieation Fréo

INVENTIDONE WANTED

MAXNUFACTURERL OF 1ight meial #pee
rimliies, eatzhlished forly Seare, wishim o
romiracs for mew [ems. 1"urchess or royalty.
?I Lails Butbes o, 415 Licas, 8L Louki,
Slleepair],

FOR INVENTORS

T Ipvesdors: YWe are In Lhe sarhet e
piirchasn 4 @eod patent, peefershly §n the
aufmHrile  aocessory  line Wl marchase

Purcliasing
Miw York, M, Y.

1u1ri|:l||: or om mavalty  basls

efil, 241 Fronl EL

PATENTE—Fmall ldsiz miy Eave laFge
momminerelal pnaslliflities. Wrelle [mmediagoly
for information an hew 1o proveed and *ILee-
ord of Imvenilon™ forma.  Dhelays ape dangec-
pus bn palent malfers, Clarense A, Herlen,
GE-8 Adams Ballding, Wasklagton, I, .

].' H.I'E.“-I‘ l"|r Irwvemd dom : |'\-'3'|'II| fl:lf Trei
In & Palént,” asd  “'ee-

u-rlI af iI:ru-lmllml Elank, Consull us aboot
how fn profect yoor Ldems. Lieferred pave
peentd. Vietor J. Evans & Co., BIEFF Vie-
tor Mlde., Washingtan, Tr (0

INVENTORY: “Making Inventlims Pay,
gur J3-pame dlloetrated bopk. malled wpan
recelpt of o peetage.  Creseent Too! Com-
pany, Depl %, Cloelsnail, Ohis

MANUFAUTURERE Everrwhero seck pew
imrentlons io impeose ihelr psodurk. LAl of
wpnlal Envenllons gend frem on reqmest, Uae
our leal form for recordimg proof of Invens
tlan.  YWrelte W, T. Oeeesma, Ddd Barrbsler
Bullding, Washlsgplan, T —

BhAisE desrs and model supmlies.  send
;'rlr i‘-':IIhI'- .Tll-l Fleeca Aledal Works, Tis-

| FUL Infeemntlan fac insenlbadd

wanling o reallze on new Jdess withoul paL-
emiing delay and ezprmss, For pariirulams,
weile Chartered Instbiwte, 553 Barelsier
Fimlldbng, Wask n, I i

INVENTOR'S Undversal Edufator: ssa-
talne #0 m tal mdbemenie: G0 pes-
petunl matlens; Insiroctlon on precering end
sellier patents and dselecting 3= allarney,
ELE. hllml neEw Ldems. Friee §1.00 p'l-l-l-
padd dn T, A, A, Address DMacrkeh Co,
B0¥E Ouray Dide.. Weshingion, D, O

MOEL OF maadern passencer losnotlyve—
wlpn, unfolded 10xd4d ls.  Hers  setirabe
shown in eolers, are all the Ontriceia parts
& modern plagt af the rells camplete with
tenidir, IRvaluahla for aluds. OF great Bn
fermel amd fazoination o bavs and ﬂhlr: |.11-
terosied En mallroads. Priea FLODR
Eﬂlﬂ pald. Popular AMeshanibea Teeas, n.u-n.u
11, 200 E. Ow=tario Bt.. Chiago

FATENTS FOR SALE

COXTROLLED Pourles eap: ﬂtl!ﬂi parridl=
T, Dewey Tgries, Han [blagn, Calif,
MANIIFACTIREER “u'll'll.l.u ||Hﬁ1.'l||l-ll
Inrentions, sand stamp for new list 330 se-
lezied inventioms. Charlersd Institote, 535
Hasrlater Fallding, Waihlnglss, T, O

INVENTOHE—Cesh In o0& your |srestios

mow!  Dhan’t didey the sale anyF  loager!
Bend for a fres copy of oer speclally pre-
raill  Booklet, ""Turm Your Patent Inbs
oner. ™ lgday! TL eoslaine helpful Ltrhlr-

matien for all  inrentoma, L.
Megr. Clisalfed ..l.d1H1!I!n . 'Fl:-pli'lll Hla
nlarbs 8L, Chi-

cfaniie Magaiing, 200 E
eago, 1L

ELECTRICAL EXFERIMENTS

EDUCATIONAL, Entérlalals=s FElecirical
lakarsbory experimendal kits [mberophones.
Lrasularmar, lm-lhr.-rl Emr-l.-:lr. Finger,
panudenaer, ool  $1,17, Tand drlven a6
pemerstors, Ple. Mirrophones. 48e. Complale
Lo way Belephoss Eivs, RO LSS T T
wlih all. Ko teys. Weslers Elssirles, 'H;fl
legg, PFimambere-Carkss u[‘rur -:?ujn
'leil!ll biilleain, sbsif. BEEVs
ie Uempany, 1718 Houlh |-4-I.I| Hirwel, Lim-
roln. Fehraskn.

I'LL:::Ili.u 1 . HIr o !Inll- E{:‘]Eﬂ"“"?“una
propellzrs far IEDDEJITI'E ans hippe
';l:lltrl:l. Michael Elwsiric Co., Fort Worthe

BIEE.

MODELS AND MODEL SUPPLIES

AMODELSE—Yoer fdems deveboped inbs prics
Eiral worklng meslels. 30 Wears® swcersadyl]
expepletios | iBausamls of salisfied rustomers
Conlidential servioe guarnnteed  Hank refer-
oneed.  Hemed de pomlage far GX-pape hook—
aklng Ieveniocne 'my.”'  Cresceni Tool
Company, Tept, ¥, Cinelnnatl, Olis.

COMPLETE Fillings—Sorens r| q_|' [T
and ocher maadels.  Chet our B -
nlog, Ibc postgail. A, 1 F |;.|'|-||:
Eiwah_Ave,, [Eoyal k. DEch.

RITPER 3l||||..|" I.|:|||II||r| rolls, spark pdugs.
I oI Y% hp I|. "N gasollzs  metor fer
miolic] Estals, ul:r||_lm-"|. Complete careloz 29
cain, Loutrel, $& Melbenooph 8t, Iersokiyn,
Mew Vork

PATERTE. Low ¢rsf. Book amd L||r||r|||l-
fiom  free. F, Handolph, 582-0 Victor
LTsublding, Wadhinglon, 03, 4,

LARGEST Aseartment
dfd beal acedssnries In the world
camplels eslalog.  Selley  Cosgany,
fambes Ave, Iirooklyn, W, ¥

BIIIAMDIPELER, Aagaxl=s of Lha Hhip
Modsl Makers' Club. Saiople rogy 20 cents.
G538, MlikEagh ®E, Treoklyn, W_ Y.

[ e
ll.ll.I!-]

el alrpd ey
Begnd 1ie
[BEEAL]

FUPULAR MECHANICS ADVERTISING SECTION

SURETANTIAL Savinps—usail &m wald-
erd, platers, compressars, galnl sprars.  Koe
Liredy rebudlt; guarsolesd  Trisl ond besma,
'LTII-I'J Kea's Fagulpment, Box A-028, Tror.

0

HHAOF Neies af hakf ||r||.l
for Hmiked tlne gniv
Fopular 'h'hl"'\lll"'.- Bhip MNotlas mnnugls for
LH and D942, regular edltfon. Tormerly madd
ol G0e pr velume, wil be suppiled af 252
iurh,  Hemd D only Tar befh Looks. Qet
SoUE orde? kn al onee kefore offir has to be
wilkdrawn,  "ooalar Mechanbes Pross, Ibomn
®ly, 200 E, Dularie $l., Chlews.

ENGIMNES, MOTORS AND DYNAMDS
iy FL IR

M.
riz Markinery.

Eperrial offer
While supgly lesgs,

Utllimotar gasoline engines 156,
Half prire.  Welgh anly 40 s, Har-
Minncizslle, Minn

KEW 1 Ip. ar restees $E.00: 35 he
£15.00. Hargalini, Bwlors, penerators. Queen
Uiy Eleclric, 1900 Grand Avenue, Chirags

GUVERLNORE Conlrel dutn éeclnes—sia-
Llanary oF peetable uses, New Blg dlsssunk.
Mg cnal ddiws. Canides-Smilih Oabernos L,
ILG Morth Loa Anpelen BL, L... Anpeles.

SIGLDEL SHieain amsd gaacline sugines, cpia-
lag 1%, Antem lighabor, 212 Priee 8L,
Batwer, Mew Jersey,

WE Make working

madels fof bneeniars

ind di experlmentel weel Eml casty & com-
plete slock of Ersse gears and model sum-
mliee,  Hend for estaler. The Plerce Mol
Works, Tlaley Park, 111
MANUFACTURING
METAL Ardicles develaped amd manifes
Lifisd Al inafildng, Iteasnnghla mrice

pnd fAret class workmamshlp, W, F. Meper
Cempany, Hedord, Tndiesa,
MANUFACTURING, Models, dir. mamp-

Imre, bragewark, meglds fer castings. wval-
camlzing.  Clreolar  fess.  Baums  Metal
A laltl#s, Haneas Cliy, 3a

INVENTIONS Manufactured wmnd market-
inll  Meal slampl Elod amd miodels a2t
reasnnable  prices. & eafimates, Safelr
okes BIME. Co., Colesibas, Ohin

IERONEE Moulds, meslels. desiens for llﬂ
FimlLe

mieia] moveliles. Laow pelees.  best
Custil e

pudrinlenl. Hirg Mip, o, LGS
Hitowt, Rew Wock,
FaCONOMICAT: Manufarfuring froin shesl,
bar. wire or fubdng.  Models, dies. speelal
machinesy, SQwanbisg, 613 W, Kilders dve.,
Chiraes,
INVENTIONS }ll.nlll':rlp,rnll]

pnF nuan-
iy @t low rosk.  Slampings. IﬂH. milels,
el Fallmiled &nil Tree cafalog.  Crescosl
Tuel Co. Degd. X. Cincinnatl. Ghbs,

BLUEFPRINT PAFER
RLEVEPRINT Yaiir own glefd and plo-
tares. 5 yard mail 24 Bluepring paper o
Oaey Wlug Print Ce, T3 Washingren 3t.,
Gimry, Fl,

BURVEYING

INSTRUMENTE

HAVE 20°% Om gearantesd rebollt trensiis
afd leieli. Prices will never e lowse.  Bald
pebjert b Meld fest, Cash or ter=ie. Write
for Llst M-7d. Warren-Knlght Co.. Slazofae-
gugers of Biegllng Translis and Levels, 156
™, 1¥th Ki. Philadelphis, "

WELDING AND SOLDERING

DARGAINS—Am weldery, electrir, helted,
pid In# deive. Used by poverEsEnl-—aald
o Eripl, Ak Por allreclive prleed. Hobare

Welders, M-#25, Tray, Ohin.
Excelient

WOOLTLRNLNG For amatenrs,
Issirectlom beok for thio amabelr aml homs
wark gheg guner, Conlaine all the nesded
Information and 1s well 1lustrated pet pab-
Tahesd Ly #ell &% thie Jiw grles of 25 eenla
pasknalid Hand for yowur copr Gnder. Ml
pemlitanee wlth Foor zlflrl.lll::'} Pondlar Mli-

i Procis, Rosim B0E, 206 B, Owitarls
Chirags. 111
MACHINERY, TOOLS AND SUFPLIES

LATHE, BRlightly used VA" Sauth el
This laths 13 a leciory demonstrabor. guar-
anbéed 15 A-NWa. 1 eondlition, lats medel, &10
new fepdures, (HTered mt m bargein poice,
iI:IIIIH:I'n'M- Por rash or terms, Uf dealred. Wrlke

IEI.u.I.I pm:n riph. Address Bovld TResd
Lwiks Wi adisom BE., Bpath Dend,
Intlnnn,

TRELLOGG Afr COMpressrs. excellent con-
dltion, $08. Tarber. I:I]!- East 102nd Bireet,
Mew York CEHF.

Y HORSH Alernating molbsrs Ii a5, E
Earso §L2.75, (Genermiors and moiors at hab
price, Ebeciriral Surpbes Co.. 885 Milwau-
kes Ave. Chicsgn,

FARMS AND FARM LANDS

FHOEE Ikoks an o
gnila, Mofth Dakola, Hunl]n] Idaha, WWails
inglon. or Oregon.  Compleis Enfasmalion on
rilmate, orogs, leewilan fof Eerm oor suburs
lign Ceact for grain. Jicestack. dairylng, Prult,
mmltry—a  home,  indepemdsnes, plenky
P, Ihth!'rn!z. mintknueids amploment,  Xa
v pillon ers more o indusirions canshbls
e Wrlte K. O Lesdy, Ddept. 237, Greal
Marthers Hallway, BL ul, Minn,

i3 BECUTHER GG Adetiri, Fipe for al-
falfa, gibaloes, borcles. Lruck orops ) om gravs
o Blabway,. 3 mile loke; loda wosl, M acm
berrlis, eary b-masm ||||l|.lu barn. new hen
Bousa, E75D0 Int'lud.ﬂ mlun u ukpmen, $150
darn; pleiare [ llustraied fres
cilalog.  Hiesi, E!-.E-l"' mrih Ave, New
Tork L,

FREE Hommiside—Smme Impeoved, for-
feltel 1K gtades. Rlapa.  “TO0 Factz'® 4bo.
M. Hitrhiaek, 'Fhl:h. Arkansas.

IXNDETEXDERCE, I'Hturll::' wasured: Morlh
Dakote. Minnesta. Moetans, Dishe, Wash-
Ingtan, Oregon Ferina. !Il.rj:||r|. prices. sy
terind, . Diescriptive [terature, Imparilal sd-
vire. Mentlon siate. J. W. Haw, 119 Narth-
ern Paclllc Rallway, BL Paul, Minm

BELL Your propefly nuickly for cash, no
maller whirs lecabed, [hn"t pay Bg mom-
missben.  Partleulars fres.  Jleal Estalbe
Baleamen Co., Dhesk B, Linsoln. Mebr.

B5 DNV, B5 Manihly, 26 arres Iz Als-
woiip] Qrearks, $100,  Fishing. bustiing. trap-
ring. Hwbtbard, 218 Grossman BLlg,, Kan-
sy Cliy, Kaniai,

Bl PRACTICAL. Wars io Redue Farm
[abar and Ezpenss and Ineresss Ineoss, One
Farsiar wrllag he wauld nof pard with ikls
Infarmetlon dor 3108, If he eould ned dwpli-
cule 18, [Mething experimental. These ldeas
Bave all Bsim pul bo lesl and provem prasiical
Eanil beday for & eopy of sur Ha far
Furssers wnd get readr f0 puf dbess 1dsm in-
to aperalion for Weir pewm besaeflE, Pay msast-
man only B3 eemis and the pmiage whes hae
hands you ik peckape Popolar Mechanles
Frean, Heom A0E, EW E. Onlarle &t., Chi-
eREs DL

urtuntties in Minne-

OLD BOLD WAMTED

CARH For geld testh, watches, jewslrr.
180% full value pald day shipmens recelved
Hathsfactlon guarantesd of ahilpsenl chesr-
Tl petiigmad, Informatban free.  Chicapo
Gnld Smelting & lebolsg Co.. 557 Mallora
g Chlesa.

FOR SALE—MISCELLAMEDUS

BUTLD Your own Bost  Save over % and
hate fun |hesides. Simpllfied inssrucdioes
in Pupular Mechanbss New Hosi Bk, just
iil, afe sy 1 Tellow, [Evesy lype of
small beat poemred. autbowsrd, il gail-
ing mnd hand-progslled crafi.  In addiblon
eomplete Informeilon on all pheses of Boei-
Ing saedal By every heaibng -mqlm 240
pages,  Fully  llostrstad, n'%n
recednt of orice. §3. I":I ar II'III T.E.U

In M. ular

nl-lr.|l:| HE.. Eh:l.-




POPULAR MECHANICS ADVERTISING SECTION 27 A
WANTED—MISCELLANEDUB DoGs AND PETE TATTOOING OUTFITS

4TE. Tra yomr disrardad Saeelry. gold REGISTERED Gomt  Dane Harbeaguin T..'|."["'["I'II.'I-|.".'1'.|_1_'.IUL|'|I.1. remavers. frim rula-
enﬂuu[ and Brldees, witches, dismendi. s puppdiss, Megleo Roller Alile. Pera, Inl Ing. ‘-"'-"_"l'ri'-'ﬁ'l'-'-l" Huggply  Elause, 43
wier,  platinum.  Aloney  prosplly rgllpl.lt-::i Bauth Siate, Chlsago.
Gaeds reiurnal If afer  refusad, naLe AXIODERMY
Elatiz Hmefiiner Works (The Old ERellable) T HMISCELLANEQUS
i Ho Hiale BL, Depl. 71 Chieeed, | FIEE Colaleg! Sesd toidey for fres cl-

WANTED—To buy, 0Ll corelspes wiibk
ptamps melled befege 1830, Alge obl dsahi-
jomed Folded Jegers mmd envelopes. with or
withsuf stemps oo them Ehat wees malled
befere 15870,  Leading  eollector pares hlsh
cash prices foc many kinds, Very inteeesiing
nformiatbon sent free.  Carrler & lom, N
Cwrrier old prkols plstures also Seshred,
Sdiress 18, Hiee, Apbgry Ave,, Evaiis
fon, THEneds.

1 AMONEY-MAKING Formolas. Tells
¥l lrw 1 meke and eell almost srerything
umler Aba sum: presetles, mucllage, anki-
freeps  golullans,  hatteey  selutlons.  Leser-
ki, chesse. chawing guorm, elmning prepis
palbifii, &ILTRsLS, hair preperatioms.  fnkd,
Iplag, lesldwe polksh, mireors,  perfomaes,
pollshes, Expewrlier rilbans, ceeldn JapEr,
weslilng powders. ookl e, aml besdbadi

F ether peofitible aFtieles.  ®end no manes,

sk wpite a poatal for “'Heénler s 2h Oen-
tury Qtock of Fermubae ™ TR pomiman pe=asi-

o and Bl Popnlar Mechantza Proas, 30D
:l-f Ontarlo 8., Kmm B2, Chicagn

RABBITS

DEXUINE Anpora wenl sabledis.  Keasoms
bl Busspslds For Hanch. Vaseghn, Monl |

RODTE AND HERDBS

JURT (il Werld's Grestest © etk
Almangs, " Heswlfully iluscreted in natuml
roloes. Contakng orer 300 ald-failifeed liegl
medlclng peeipes aml Indlsn sergela for baioe
usa, 1o Imgdinl gsabpeld.  YWarth dollams!
Becenles, 145 %W, 192th 8L, Chicago.

TROFIGAL FI§H

MAKE Alaney &t heme malsing beaufifol
bropkeel paicrios Bdhed.  Valuable §nfegma-
tlen Etem renla, Viselainol Tropleal Fleh
Haichery, "l'l.blllnd:.. Rew Jorigs, 1

alswr of tazkdermisls’ supplizs, Oliss eres,
inols. headtorme, perels, ofe,  Lirpest slech
Im the woslil, Lowest prices. Mex Eye O,

Fiil=1 '|'. rigiey IIII . Umleago, IIL
1-.|.I| Fditkin of Dyke's Wosld Fis

:'\-il‘:'l-'l

weils  Auks  Encyrispedla=rlghl  up-to-date
with Treg wheellez, syneheo-mesh.  daon-
draft.  earburelion,  feanl-whesl  drive,. aLe.
The bok auts Tepair gl by, LR
pagrs. 4808 ElTusceails Clolh  bileding

Teatpald L=
anywhers Im
Press, Koo

5.

8 8. fexible Momocep $3.50,

0 rvmbpl of price oo OO0, Tk
# &, Populer M[ecEanirs

RET, 290 [, Untarie 81, Chleam.
TREASUME FINDERE
HIDGEY Treasure, ore  beids,  Jocaked

gulckl aceurelely with Aetallasmpi,  Ab-
sabutely guarmntesd, Supemsensiilve sclemtife
3] ||:.":|r.1'. patrument. Mo skl fequlred.
E'r.-r.n.. 22 pounids, Borsers G poTEs T
hoar. Penedmatbon depdh 20 fiel. Nob & Lo
1Fsesd by, prospociors, [Ecasure hunlers, e6gls
neers ard geophrsicisty, See ApTIL Papular
Aleckanirs, guge . Write Metallissona
Balim Co, 1040 h Broadway, laod Ane
geles, Calif,
FERSOMNAL

“SHOW Te Wrlte for the Talkles ella
what produsess want—short sbnrbed, new ldeas,
pling, ata, Wreillen by sveeessful nlavwright
— pmikar af Flght, etr. b Beat freel just
pdk for 18 Slew ogsiii Wour eves mmil s way
1a hig earnings. ¥ ML, ane ol sur peopls,

gour, reeelved E20iDE,  Whi net 1F
;u;.mh:.;;rr Eeml sour Eame beday, Danla
O'Malley To.. Suite J1-I5 20 Wast Gith

Sreest, New Tork.

[IHIONE Astudlly redursd wilfaul pain
'Eljrthhr_ feee.  Bugria Egtan, 10104, IEasdan,
CHE g,

PILINTING Process makes dlatinedive Bifs
tarheade, phofopraphi, al Bame  Puxzle, sam-
plea 10e. Lyne, 2243 Boulh Glel, Ldneoln,
Sehirmaka
T oAadlE Pald for bwtferlies. ineegld, SHoe
Einclair Trkaplay Adserllsement o0 paoe TUA;
TTMIASING Helirs 1 moner.  Aubhentis 1t
Tip,  Inbernallonal Agepcy. Clocionatl,
T 1

plailng muls paris, refles-
tere. micfors Ly new method.  Ouifis fur-
nished; fres ||I-r|||'-I1l-rJ| H Cig
Are, M, Trecatur. 110

BEATUTIFUL .'l[l:"‘lll:IrlIJ ETREi
fow price and lastkng; booklel free
Ponxey, J67 Ho  Mgin, Mnwileses,
_¥|:||||'|.'II':|- Tiisile |.|u|I I-'|||.|l: for prices,
E':rl {1 F.-1||:I|._ i'.'\!rul:m.lru Iﬂnn

UL Are

|||l.rk::
H!iIT:

wanteel o pesllece mslreers af
D Prollteble business plalisg asfjoparls,
tabklpaarn, el Welke Spelnkle, Flater, d28,
slarlan, Ind,

A TEU I Carieanlsis—Earn 835,010 weer,
spare time, copeing eamgsns fof edeertlsers.
B:5[ Bynibeade, Amaybe, Wise

TATTLRS uLnes, supplles.  Fres Al-
Tesirafed Laf.  Wakers,™ Dok f-lanm,
Tiegenln, _

CUTA Anrboidy cam make, Bz alching

lifyeaid f !:I_L Epecimens, nariiculers  for

BLR T, Day, Windfall, Tl
-DL;ILI-IJI:IJ: Hpafta  fer  eeryone—=Enjay

tlieinl all year reusd with mld of baok pub-
Mahml by Pepulir Alechanies.  Thls verlia-
e encyriapedia not anly Peraladeds Dondreds
af libeis I!|:-:r eew mnd pecular speris fer emury
gegeom of e jear, bl also ghves osnplete
instrurtlen for making She necesaary aguip-
minl ar cery smill esaf. 350 paees and G3
ifugtzatiani, Hend fodiy a3 boak b Toll af
:I.HI{]l anil ﬁ-ﬂlllllrltﬁl- ll:;ll.l'1 rlrm; |:u::!r|- ir:.l-
Ehueimald, ailed nd.l.ﬁl anywhere for 51
or will he gt 0k Ly enF addreis Lo
1!, B Bimplr par posiman when dellrered.
Teoninr Mechinbzs T*ress, Hownm B0k, 360
East Omtario 8t Chloago

THROW YOUR VOICE
E‘;ﬂ f trunk, under I!-In! :
i !II)’“}I Lats

of fun fooling teacher,

pollscman or Eriecdls,

“E"T.-.-m"h‘“' Teain,
BI'E EHTEHTAIHEH

'lll'.:.ldn'u.\..  ul :I"|r||rl hll Pt

2 A, i."il.-:nrkl'u:::l -|':
rrim, mpar

L AL rnR 1u: pmn-l-lh

1 ETAL mrk s
b ak for mim-
Ll wad akmrrpsa ol
Absaluioly mo

T —

terks ae b

Fhoos med Asria] Tt OMLYT 52, H-—IF-H-

T Dept. Bi1

Z';_ﬁ'lr-'.‘;gu minsiliva Wik telniag asarty

Hiid Wones, mic. Prics 10w,
ke HE& TE FITEH.

B i
Walier Hap?
. | Muaker, Jrn"
Waed, | - Fadeoa:
Mwny.  EpHles, Fn-rl.lrl
= Ball, s, CReas
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Balanced Features Engineered and Built
to give you

BALANCED VALUE

APPEARANCE -
SAFETY

COMFORT -
DURABILITY -

PERFORMANCE
ECONOMY

Modern engineering is so highly developed
that it is possible to emphasize any of these
characteristics to an abnormal degree, and
in this way give a car extraordinary speed,
for example. In doing so, however, some
other quality or qualities must necessarily
be sacrificed. Most cars, therefore, are
really engineering compromises, with the
emphasis placed upon this or that charac-
teristic as the manufacturing objective
demands.

Pontiac is the car of Balanced Value,
because it was deliberately designed and
built to give you all the characteristics of a
really fine car, so balanced and related to

each other that it offers a sum total of car
values that is altogether new to the low
price field.

“‘Read the ‘Booklet
"*What Do You Mean—Balanced Value"

This little booklet tells the engineering
story of Pontiac’s Balanced Featuresinterms
of Owner Values. It is free. You can get a
copy from the nearest Pontiac dealer—or
writeé direct to Pontiac, Room 15-265,
General Motors Bldg., Detroit, Mich. Be
sure to read it. It will give you the basis
for becoming a more critical judge of motor
car character —and a better buyer.
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lass Home

Walls of This House Are of Glass and Buppart No Weight;
crete from Which Arms BEadiate o

I I people who Tive i glass hogses shonled

it [111’!'!'.'.' STOes, |_.|'II_'|| F'IIHIII,_' W iieEs

of the futore miost settle arroments some

other way., For thev are resie
in tuhes of ghzz it the "House of Tomor-
row," cxhibited at Chicage’s Century of
Prooress, mocdel for future
butlders.

For this howvse, desioned by Georpe
Fred heck. Chicago architect, looks more
like a gloriged fish bowl without the wa-
ter than like a present-day home. In com-
parison with the avernge howsc, this struc-
ture is a I'L”I'I'Iﬂlk"l].lllf' "‘inr the. ordinary

b fd°

|i'h-:]r'. LEY

SErVes @5

-....-

* ¥ :I LAC il..-{.dt]' "t’ll I:"Lf-{__, -'.-'_:_ 4

the Frame Consists of a Steel Mast Set in Con-
wpport Secend Floor and Roaol

features it lacks ae for the extraordinary
OIEs 1E Possesscs,

'|'|I-e::'|_' iq. ol & 1.-:|:|'|_|'|_' OrF rl'-:"ri'|1'|""'ll1.'|.l'
roont, there are no supporting walls, there
i5 no basement, there are no windows n
the ordinary sense, living rooms are o
on the ground floor, there are no closets
and the wsual electrie-lizht brackets arc
missing.

Structurally, the house consists of a
central mast of steel anchored to a con-

crete slab which forms the floor of the
first gtoryv. At the height of the seconil
and third stories, steel girders radiate

I’.':f{_ wlA— {7
[ ot Atate /E’ﬁ"-'i' M

et

gazine

Mao. 6

o
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central-unit and air-con-
ditioning system, and the
roofs are terraces to be
lived on and enjoved. The
cefiter mast carries heat-
ing and ventilating ducts,
wiring, water and sewer
pipes, and around it a
spiral staircase winds to
the roof. Interior parti-
tions are of carrara grlass
and floors are of a gyp-
sum composition covered
with blocks of wood,
The ground floor con-
tains an airplane hangar
and garage, heating and
cooling equipment, a
workroom, laundry, rec-
reation room and en-
trance hall, The seccond
or living floor has a com-

Parg of Frame for the Glass House: Mote the Central Mast and the Radiating
Steel Arms from Which the Glass Walls Will Hang

a wheel, and these cantilever girders sup-
port the second floor and rooi. The house
the decoration, and heating ducts also are
used for ornamentation. Movable ward-
serve to admit light by day, indirect light-
ing is provided at night, and heating, cool-

bination living and din-
g room, kitchen, two
sleeping rooms, bath and
terraces, The third floor has a glass-in-
closed lounge with terraces, but can be
altered to provide additional bedrooms.
The structure is actually streamlined, since
the circular shape reduces wind pressure,
making it possible to decrease structural
strength. The shape also gives maximum
interior floor space with a minimum
amount of exterior wall area.

Its fixtures are as modern as the archi-
tectire, Doors open automatically as one
approaches, or at a spoken command,
kitchen equipment 15 electric and mostly
automatic. radio i3 available throughout

from this central mast like the spokes of

15 twelve-sided, virtually circular, and out-

er walls are- of glass set in metal frames

hung from these girders, so the walls sup-

j port no weight,

The frame is exposed, forming part of

robes, easily cleaned, replace closets, walls

» ing and ventilating are controlled by a

LALRGHY

| FIRSTFLOCR FLAN

SELOHI-FLLGH FLAN

—— T = e

THRAD-FLDOR PLAN
op. B B e

T HOE FEET

R

Floor Plane for the Glass House: Note the Airplane H:l:nﬁr and Garage anm the First Flaer, the Circular Ar-
rangement of Roams snd the Stalrway

inding around the Central Mast



by remaote control, a bed-
room equipped as a nurs-
ery has double walls of
glass with an agquarinm
occupying the space he-
tween, and all furniture
is designed for simplicity
and maximum comiort.

It iz a housekeeper's
paradise, since there arc
no corners for dirt to col-
lect, walls, Hoors and ceil-
i can be washed, aml
is there are no open
windows and all air is
cleaned, the only dirt like-
Iv to find its way inzide
must come through the
danrs when open,

*This house 15 not de-
signed to be tricky or dif-
ferent but to determine if better condi-
tions for living can be found,” =avs Al
Keck, “Cost is not an ohject because the
house iz custom-built, like most homes to-
dav, and it was not huilf to a price, Of
course, if the ideas are sound, large-scale
production would greatly lower costs,

"Probahly the most important function
of this ‘laboratory’ house is to determine
how people react to such revolutionary
ideas, We do not argue that all homes as
now bullt are wrong, for man can gdapt
himself 1o a set arrangement of rooms and
feel comfortable. But does the honse of
yesterday, huilt to meet the requirements
of transitional stvles, also meet the re-
quirements of 19337

*Heretofore, appliances  and conven-
iences, as developed, have been installed
in the traditional house with little change
ii1 the exterior, This isan attempt to catch
up with improvements and progress, This
house is highly hre-resistant, it does not
shrink or scttle unevenly, bas a

Cegs ™

; -, H - ;,
4’ 9 L,.m,.:f,c{

Steel Bullets Are Discharged Moiselessly through Barrel of This New Ma-
ching Gun; Elsctromagnets Provide the FPropelling Power

SILENT MACHINE GUN IS “FIRED"
BY ELECTROMAGNETS

Discharged by electromagnetic action, a
new machine gun is noiseless. [t shoots
steel huallets without the use of explosive
materials, Seventeen electromagnets actu-
ally “pull™ the hullets through the thirtv-
two-inch barrel with such force that ther
are projected at high speed. A timing
gear, similar o those on automobiles, is
s ta electrify the magnets as the shells
arc fed automatically into the gun,

AUTO HELPS TO ANCHOR PLANE

TAXIING ON WINDY DAY 3 3 b

When an amrplane 15 taxied abowt the
grounds of Chicago airports on windy
fdavs, a small auto or truck serves as an
anchor to prevent the plane from nosing
over, The automobile, which 1s not in
pear, is pulled by a cable attached to the

tail of the plane, with the driver steering, i

minimum upkeep cost, and is casy
to keep clean and sanitary.

“Tt 15 entircly possible that it
will be ridiculed as absurd and im-
practical, as was the first antomo-
bile or the first airplane. But
whether the world's fatr visitors
laugh or not, they will at least see
the possihilities of new building

mraterials and of old materials ap-
plicd to new purposes.”

Emall Auta Connected to Flane by Cable Acts ax Dirag .H.n]:hur to
Hpld Nose of the Ship into the Wind While Tazifng

(Pgionse:
e
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Glacier Camps Mark Route to Roof of World
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MEN DEFY ELEMENTS IN FIGHT
TO CONQUER MOUNT EVEREST

Fourteen picked British climbers, aided
by seventy native porters, are making an
assault on Mount Everest, the highest
peak in the world, which has defied all
previous efforts of climbers although two
British plane: recently flew over it. The
expedition established its base on a glacier
ahout fourteen mileg from the 20400-foot
peak. After becoming acclimated at this
base camp at an altitude of 16300 feet,
the r_'_w;]b]urur:: moved Forwared to establish
three ather ice camps further up the slope.
Each of these camps has tiny tents de-
gigned 1o withstand the ice, snow and
wing, and cach has a deposit of stores and
equipment carried step by step up the
maountain by climbers and porters. Bee-
yond the third camp, at an elevation of
21000 feet, the elimbers will scale a wall
of ice LUOD feet high with ropes to make
another base, and from there will push for-
ward 1o the 200000-foot level where every
step means the taking of cight or nine
breaths, due to the rarched atmosphere.
Only two climbers and two porters can
work at one time here, the climhers cut-
ting the steps in the ice for the porters to
follow. In addition to the cold, the party
must fight a winid s0 strong that they can
actually “lean™ against it at seemingly im-
possible angles. At the seventh camp at
27,500 feet, a tent will be petched and prep-
arations will e made for the final dash of
ahont 1900 feet to the summit. Here a
glip may mean a drop of 2,000 fect, The
dash to the top must be so timed that the
climbers can return to thear nearest base
by nightfall because certain death awaits
them if they are caopht without tent or
sleeping bags. They will watch for the
1||_:--e]|.l:w af vy ux]JEl.ll.'l.'ﬂ- wihio 511.'1"-|:-'|ll.'||. i
1924 when near the summit. The explor-
era wear wind and weather preadf spits in-
terlined with silk and watl but weighing
only three and one-half pounds. Helmets
of the same material have a sunproof lin-
ing to guard” against sunstroke. Under
their jackefs iz carried oxvgen breathing

Ice ax and climbing rope com-
he outhit of thege men who look like
arine divers as they battle to reach

ig]mstfi;nint in the world,
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the Drafds with Cigar Smoke: Inset, Small

Testin
'Ifiugr.' Which Shows Condition of Chimney

DRAFT TESTED BY CIGAR SMOKE
IN CHIMNEY GAUGE

Cigar smoke is used in tezting the draft
anil pressurc in boilers, furnaces, chim-
nevs and air ducts with a gplass-tube gauge.
Smoke i blown into the gaoge at the
upper end, which is then cloged with the
finger. The tip of the other end is inserted
mto an opening in the chimney or ame duact
and a small stream of the air current
passes into the instrument. As the air
rughes in, a dividing line forms between
the incoming current and the cigar smoke,
Calibrations on the gauge make possible a
reading at the dividing line, showing the
draft without making caleulations.

J]'Il IF."r ke

REMOVABLE ROCK-DRILL BIT

SAVES TIME AND MONEY

Time and money
in hlasting opera-
tions can e savied
by uzing a remoyv-
ahle hit for the
rock drill. The hit,
which is attached

drill stecl, 15 50 in-
expensive that it
iseconomical to
throw it away when it has become dull
Made from high-grade allovy of high-car-
hon steel, carefully heat-treated, the hit
gives longer service than the conv Nﬂit:ﬂm]
tvpe w!nﬂ} 111.115:,1}& rfshar.pengd

r'}' 1
|""I

to the end of the -
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| occasifh that the point of light on
| hig recording dial jumped sud-
denly from thirty to six fathoms.
It was known that whales were in
the neighborhood, 50 he decided
that the echo had been thrown
off a whale's back instead of the
sea bottom. Study of the instru-
ment has revealed that a rocky or
hard sea hed gives a reading dif-
ferent from that of a muddy or
soft bottom. Similarly, a thick
shoal of fish gives another type of
reading. The device is attached
to the ship's side below the water
line and is connected to the ship's '1
bridge. An clectrical impulse is
sent out that strikes the sea h--::nt-ﬂ
tom. Refected bike an echo, it
records on a dial the elapzed time
hetween the transmission and re
ceipt, thus giving the depth.
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LAMPS WOEN ABOVE EYE
LIKE GLASSES
iu’f LIGHT WORK
%

) vo small electric I1mp5,
- — .I 4 i L mounted on a plate that is
Above, Rail Car Enterif’ Bteel Cylinder to Be Steam-Cleaned; strapped on the forehead, illumi-

Belaw, Tnteraas View of Cylimder asnd Steam Pipes ok ".".'ﬂr.‘: hut ]tH.Tl" thﬂ “'EETL‘TIEI
RAIL CAR IS VACUUM-CLEANED  hands free. The lamps are connected to
%HWHUGE STEEL CYLINDER pocket batteries, The device, worn lik

spectacles or an eveshade, is intended for
motorists making repairs at night, for tvp-
ists and tor others doing sinular work.

el Weddinit ol

}4

Railway coaches of one British railroad
arc cleaned and purified inside after each
trip in a huge steel evlinder which acts as
a vacuum cleaner. The cvlinder is eighty-
five feet long and is encircled by steam .- o
pipes. A car is run inside, an airtight door
is clozed and the temperature of the “drv
cleaner” is raised to 120 degrees by means =
of steam. The hot air is then withdrawn
from the cylinder with a pump until T—

high vacuum is created.
LA

ECHO HELPY FIND{[FISH SHOALS *
€8s DEEP IN OCEAN,

b
?
b8
. h
| A
the surface of the sea, can be detected by ~ \
—{{ a new l:]L]]L]'l '=.uu::|-|l1:!_|:=,' device called th ﬂ-"‘

S

wee

Shoals of fish, swimming far beneath
“ochometer,” The primary function of

this apparatus is to give inslanmnemle.% :
readings that show the depth of water < - m
P over w ]1:::!1 a -:11||:: is moving. The navi- ere’s Light for the Resder, Typist or Others Requir-

l.1"u1-1L1 noticed on one

G *onctle S

irect INumination on l!']'l.l'll.’ Wiar
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Latest Lighting Magic for the World’s Fair

Lelt, Compariag 1933 i ‘ : '.: §
Light Tuhe with 18531 = M
Lamp: Right “Mush- r = q
room :--.?:'1.::,;-“ In- 3 Iﬁ. 9

=¢t, Giamt Prejectar
for Liphting Clouds

67:;.

Waves of colaored Powerinl lanmips ins

Light will illuminate laree searchhchts '---I'L__ -
the pathway of visitors he trained on the lieas :"‘.,;-"

to the Century of ens to produce mira- | @50
Progress exposition, cles of colored ilMumi- 4.8

the result of months of work by America’s 4 nation on the sky and on great clouds oi
wizards of electricity. A sensation of mys- % steam released at intervals, A third won-
tery will Dbe L"'\-:]ZIL'1'iL'11I.:I.I:] as von  walk Er]-." is the tubular lamp at the entranc
ahout in a shallow sea of light rays col- Zand gateways of the grounds.. This ]'tr'1|i 2y
ored like the rambow, and as vou see ‘-‘ 15 a far cry from l'.hr_ ariginal “stopper’
atrange designg painted on  the night j‘“l-:;_l,l':p made by George W w«Hn;;hmw.. for
clouds hy hidden projectors, That aura of 5 the Chic ago Waorld's Fair of 1893, "kl'
color around your feet will be produced™ lighting effects for the Century of 1‘rn<r-
by “mushroom™ luminaires, more than <2 ress exposition are designed and congy
2000 of them, spaced some eighty feet 2 structed by the Westinghouse Electric
apart through the exposition grounds. The —pand Manuiacturi ing company and the Gen-
luminaire consist: of a short alominum '§ eral Elderrip tompany under the supervi-
stem on which is mounted an inverted :-innju;{ a goint commuittee, }

cane of translncent micarta.  Concenle . 3 5—70
ROGEAMS FOR D K TH TE&?

under the cone is a set of refracting prisms
surrounding an electric lamp. The height READ AGAINST FOOTLIGHTS
e
Mrogrramss that can be read ina darkened

from the ground to the lower edge of th
lwrﬂe*r Im.w heen produced in London.

cone is forty-Ave inches while the cone s
thirty inches in diameter, resembling a i

itiitshroon. The hght directed By the ree ST St TR FT L e e T
[ L . S - =TT b [T e i =t 5 .
v o=mowpint eut thi t Lennd jorm . : ’ ].n_ cast
= 2 AR AT e v M - St i ling the
= l_"' i L2 ; o 8 - 5 ik i . : .. ) “r . '\._'\- poe ST :IHTI:' I::IE
iy JELRE, FrkrE Nl R
Sl = ) B s e
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WIL"‘LT would you do if vou met a
fifty-foot dinosaur such as roamed

the jungles ten thousand centuries ago?
Books on good manners are silent on
how to acknowledge an introduction to a
dinozaur, although most people would
probably consider the advice, “Hun, (do
not walk, to the nearest exit,” to be very
sensible, and would hasten to act on it

Unfortunately, dinosaur etiquette dictates

that vou do otherwise,

When meeting a dinosaur face to face,
vou act the same as when introduced to a
lady=vou tip your hat. The only differ-
ence is this, If vou don't tip vour hat
to the lady, she will overlook the dis-
cottrtesy. But if vou don't tip voud hat to
the dinosaur—if he happens to be one of
the world’s fair dinosaurs—he
overlook it, He makes a sound between a .-
roar and a grunt, arches a twenty-foot
neck in a sweeping curve and snatches the
offending chapean from vour head. He
holds it out of reach until you apologize,
then with a wide-toothed grin, claps it
back on your pate.

824 .

doesn't

Al THeabsa Courtesr Yesgmore and Damon

Hine-Foot Mechanical Gorllls Which Will Be Part of
Ewxhibit im the Prehistoric Zoo

The dinosaur which insists on pood
neEanners, and scores of other creatures
which trod this earth a million vears ago,
will be awaiting vou if vou visit Chicago’s
Century of Progress, Perhaps vou con-
“ider a prehistoric zoo a bit incongruous
among the fair's modermistic structures
and scientific exhibits depicting the dra-



e
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matic story of man's achievements, As
a matter of fact, thedse colossal croea-
tres are as madern as the airplane be-
canse cach animal, while apparently
:'||i-.-:'. is |'||'.i:'|'|:-.' I'||l.".'|'|:|1|!l.'n|..

This glimpsé into da vanished world
has been ereated by Messmore gnd Da-

mon, producers of amimated  me-
chanical displays, and shows how
the ingenuity of man, m the lazt
few wvears, has succeecded in re-
producing, by pacely mechancal
means, the lifelike appearance
movements and soandz of lvinge
creatiires—animals he has never
sren in the fedh. Foroeach giant
-.-_u'lj'i' il i 1||i- l|i.-[.-|:'| 3 1::::'_-.-5
alive, acts abive anid sonnds alive,
although actually i consiziz ol
nothing more than a steel frame,
some mechamical toingz, o Hexthlp
covering, gquantibies of papler
iaebie. a eant af natwreal hair aoad
an interior flled with o mage of
motors, cams amil rears operited
fron a hidden switchboard by re-
mote cottrol

lI.'-.'|'_i|_'|| |"-c||'::|_i|'- '.'.|:_'.' :-.'I-II_ Trethes
remove vour hat when veun meet

Ahove, Twa of Prehistorle Repuiles, spd Diagrarm Showing Mao- ] , :
tors; Below, Partly Completed Figure of Shovel-Jawed Elephant the mechanical dinosaur. For the

B3
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GIANT PREHISTORIC GORILLA T THE" ICE ' AGE

l ! !‘ B DIORAMAL SHOWING
Lo
1

iy U ' THE RARLY STAGES OF MAN
n'ﬂﬂ.l EIRCLE HALF OF THE MAIN
| ?Iii L ARENA AN THE OQUTER WALL
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|

b H .
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" ; MOVEMENTS AND 'ﬁ‘
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Tk BIVE AMIMALS A .
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Diagram Shawing Operation of Exhibit Depicting Warld a Million Years Ago; Spectators Will Be Carcied
throwgh the Dome:Shaped Structure an & Moving Concourse or Sidewall
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iy 2 i
DOwWM MAN REANDERTHAL MAN

CIRCULAR POVIMG 5iDEWALK

CAARIES PEQPLE COMPLETELY

ARQUND THE 5I% DIORAMAS
ANHD MAIN AREHA

: e — ﬂ.]-""':f
: == ,,,af‘

Droramas with Mechanical Figures in Action Show the Various Ages of Man, and in a Pit Are Grouped
Huge Prehisteric Beasts and Repriles Actuated by Motors; Mote Centrol Roam



Working an- Saber-Toath Tiger: Right, Frame and Mo-

ters Taf Grroumid Sioth: Below, the Exhibit Building
hidden mimn i i';ll!1:l.|1|'._:_: the awitchhaoard
eofitrolling thiz animal is likely to see your
gpaze of astomshment and gve vou an add-
ed thrill, He presses a button amd the
heast's eves blink in anger. He presses
another and the cruel mouth twitches
Still another hutton actuates the neck pnd
a fonrth turns on the sound as the snake-
like head swoops toward your hal.

Ihis animated zoological historvy of an
ancient world I sound and motion is
housed ma huge |11'I|Ii.-\.[1|'.l"l'|_‘
pearly 100 feet in diameter and - |
more than ity feet high, Across
the vaulted dome stars twinkle,
clowd: move or the san shines as
the lighting effects are manipu-
lated, Inm the great amphitheater
beneath. jungle beasts run by mao-
tors thrash about in the swamps.
Each ereatore is the resali of
||i:il:-'..'||-:i|!;_:' research andd -I'.:I||_'.' of _ i
fpz=ils of suweh animals, \f’

But vou do not stalk through i
this man-made jungle hunting man-made
animals, Yon are bronght to the animals
withowut moving a step, You walk through
the entrance, stép on a MOvidE COnCconrse
which ecireles the structure, and are car-
ried past the display.

This moving platiorm, accommaodating
00 persans, carries vou into a tunnel and
turns hack time. To vour left looms a

rreat diorama. In the foreground a vi-

POPULAR MECHANICS

| cious nine-foot gorilla

his body, works
his arms, opens and closes
his hands, moves stomach
and chest, turns his head
andd
mouth and eyes,

o LUl Vs

I._'.III-CI_'H
[n=le
the gorlla are six maotors

with reversible swiiches

'
mpens and

piving a combination of more than 100 in-
dividual motions. A baby gorilla in a tree
swings hack and forth while a prehistoric
Lbaby elephant near by moves head, eves,
trunk, tail and jaws and breathes as well,
In the background a tiger is seen.
Another diorama shows a prehistoric
winter scene with an electrically oper-
ated cave bear, a woolly rhino and an ani-
mated deer, each in lifelike movements.
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Four ather dioramas are arranged as a se-
ries of tableaux showing man’s evolution
from’ the cave man to the Cro-Magnon,
depicting families in their natural habatat.
three or four fipures with synchronized
motion and sound in each setting.

You are carricd from the tunpel and
gaze into a pit on the sleeping jungle,
Gradually the stars overhead fade and
hidden lights reflect the coming of dawn.
The jungle stirs, A bird twitters. Huge
béasts begin to move, then come to life,

The bulk of these animals dwarfs the
largrest ones todayv, The dinozaur consists

of a heavy steel frame on which the me-=

chanical parts and motors are mounted
and over which the flexible covering is
stretched, There are fourteen motors of-
fering maore ‘tl.!ill'l. 140 mowement combina-
tions, Butall you see is a fasdinating giant
moving great jaws and beady eyes, wav-
ing a snakelike neck, 1hr:u-|1|n,|:r a powerful
tail or licking lips with a red tongue.

A shovel-jawed elephant, nine and one-
half feet tall, is equipped with ten motors,
Near by the ground sloth, nmine feet tall,
strugeles to extricate it=eli from the as-
phalt pit into which it is sinking as it
faces the fierce saber-tooth tiger aboiit to
spring. The tiger has six motors for its
“insides™ and moves legs, shoulders, tail,
eves, ears and lips, swaving and snarling
as it prepares to attack,

A hairy mammoth, fourteen feet tall
anid nearly twenty feet long, has sixteen
motors with double-throw switches, There
is also a giant turtle, a vicious flving rep-
tile and the eiphteen-font friceratops, cach
equipped with motors to control actions
and sound. In one corner two prehistorie
reptiles are seen in deadly conflict.

Four men in a hidden control
work the switches which govern the mo-
tors. Banks of control boards are located
in front of them, and they walk hack and
forth pressing buttons much as one might
operate the kevboard of a musical instru-

ment. If you Iook like a prospect for a

thrill, they press a few buttons and a pre-
historic jungle giant has vour hat. But if
vou are a good actor, perhaps yvoun can de-
ceive the dinosaur. Tust appear sophisti-
cated when vou look at him, Try to hide
vour fright. Perhaps Old Man dinosanr—
and his control man—will pick ocut some
other victim, _
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Esxamiitation of Flthil:ll Is Made Easier by This Mag-
nifylng Glass with Its Own Light Source

MAGNIFYING GLASS HAS LIGHT
TO AID INSPECTION

By combining a small electric lamp with
a magniiving glass, a German inventor
has produced an instrument that provides
itg own illumination where and when de-
sired, The light source iz a small batterv-
fedd bull that can be removed from the
handle. It iz turned on and off by a ro-
tating contact ring. The glass has a mag-
nifving power of ten, which can be dou-
bled by screwing a micro-attachment 1o
the upper lens. The hattery mayv he dis-
carded and the bulb lighted by connecting
to an electric outlet.

CONVENIENT HOLDER

Pins, paper clips
and other similar
objects are kept
where they ar
easy bo reac
pin fecushion” -L't'll]
sisting of a stand
on which a hori-
contal magnet is
mounted, The ping.
are held on the magnet in more conven-

J|_|13 form Fr handling )la..m if fn a tray.
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using a 11mgrw||

'"MAGNETIC PIN “CUSHION" MAI{EE./
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‘fi “shape of the various parts. For asr:frtam-
=ity the direction and force of air ::urn:nta

wyeredated during maneuvers, a large numﬂaﬁ
her of tufts are dotted over the wings,

= 'I'hl_' different ways in which they cither

’ stream ot or blow about irregularly in- r

| ) dicate the nature of the air flow. The —w
tuits also help to detect eddies formed on

© the hody, wings and tail, particularly at
the junLt[unﬁ between them, when stream-

~ lining iz imperfect. Heretofore, designers

1\ have depended parily on theory apd part- ®¢ "
Iv on wind-tunmel

5 OWN INK
WHEN FILLED WITH WATER
Filling a new:=type fountain pen with

water starts it manufacturing its own ink

]..aul: Ete:p in Inexpensive Motlod of Rﬂmn:rm: Godd 3
*Button™ of Precicus Moetal Removed from Parate

“BURNING A EUTTON" FOR GOLD
LATEST RECOVERY METHOD

Recovering gold without the aid of ex-
pensive equipment 15 possible by a method
uaed in California, It was devised by men
who turned to gold henting atter vamly
eearching for other work. The method iz
called “burning the button.” Gold washed
out by one group is caught in gquicksilver
and placed in a fryving pan. A hollow cut

into a raw potato is placed over the quick-

silver and the frving pan is heated. caus-
ing the quicksilver to evaporate. The po-

tato condenses the fumes, causing sepa- =

, ration of the gold. The “hutton” of gold
| recoversd by this method 1= valoed at sev-

i eral dollars.

POPPY OIL AS FUEL FOR LAMPS
g A ¢ STILL USED IN CHINA

e Poppy oil is still extensively used in

w - China as fuel for lamps,

—e o the opinm-producing centers where it is
« »n plentiful and inexpensive, Although the

=3 == light given by poppy oil iz poor as com-

'(?Lﬂ pared with kerozene, the cost is only about

pra | half a3 much, and this is the deciding fac-|

-

tor mn:-ng the Ll]Fl.th'_' who cling to |1.
}Iq,f'pmm

aﬂﬁmﬂ v qlw

particularly m;.}

iy

from a cartridge in the barrel. The pen is
filled like any seli-filling pen. The water
spe cannot corrode, and the writing ﬂui:l.
which Hows smoothly from the point, i

permanent. Heloading the pen with an-
other ink cartridgp is simple. The feed is
non=-clogeing,

Simple Operation of New Fﬂuflt-lm Pen that Makes
Its Qwn Ink When Fijled I'I "H'lut

Zm
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Revolving Wings Replace Sails on Rotor Boat

I'.mi.-iininnii- e

Y
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Aleminum Rotors e This Craft Are Shawn in Operation: Three of the Rotors Are Mounted on the Eoat

to Give It Four Times the

Visitors to Chicago’s World's Fair will
g boat without sails using the wind for
iving power, This craft 15 a seventy-
t cabin=cruiser tvpe of motor hoat, hut
instead of 4 motor it s to be propelled by
three upright revolving wings or rotors,
Laurence |, Lesh, the inventor, claims his
boat is different from other rotor ahipa
sinnece his craft _!'!1."111"11|’|..—~ entirely on the
wind for power] whereas others have had
the revolving rdtorsdriven by :.1'.'1-in]i:1-: M-
tors. The rotors of the world's fair boat
rise about twientv-five feet above the deck,
It is claimgd these wings will produace
about four times the propelling power of
regulation Eails, At might colored lights
™= will he E.I'Iit_'uill.'-:'l a1 the rotors and [:II'-:|||.1II.‘.1: M

seintillating effect visible for several miles,
The boat has been equipped with a svaiem
g of loud speakers, short-wave radio appa-
ratus anf all facilities for broadcasting,
2 and will be used as a floating auxiliary to
the public-address system In reporting
boat raqges and other water sports to the

crowids pn shore. By rm crsing the direg-
5y 3 ,5' ';?/uf:
M §

pwer Produced by Regulation Sails

tion of rotation, the boat can back up as
fast as it can go forward, and the rotors
act as stabilizers in rough water.

COIN-IN-SLOT BOOK DISPENSER
IS AUTOMATIC LIBRARY o &%

Boaks are dis-
pensed automat-
wally by a coin-in-
the-slot machine r'
ithat effers o choiee
af 00 volumes,
The hoolk flu,\ifrirl ;
r
! I:)
L
five-cent picce is ﬂ
unsed in this ma-
chine, which may Dbe .ﬂfll]}tr:d to :Jthl_rm

i5 placed nearest
the slot by twirl-
g a knolb. Then
coins as well, ,._,
HA s {3 30>

the coin is insert-
ed, and a flip of
the wrist brings
out the valume, A




F—?’

N
eler Calif -
OPULAR MECHANICS

-

2

y. l-_’i-:qun_.m &rﬁr s }Jrr_.ﬂ :

Iy
i

-

-
—

These Posts. Resembling Tenping 1o Scme Extent. Have Stecl Balls Set in the Top; Stee]l Plates Welghing
10,000 Pounds Casn, Be Handled Eamily by Meving on Top of the Balls; the Machine Cuts Plates

FIVE-TON PLATE EASY TO MOVE
ON BALL-TIPPED POSTS

elements kinown as “rare earths” that are
metallic oxides. All very similar in chem-
ical properties, these elements were named

Steel  plates  weighing ten thousand
pounds are handled easily when supported
on upright standards tipped with hardened
steel balls, One large steel ball in each
standard, which resembles a bowling pin,
j# supported by sixty-five smaller steel
balls. These balls roll agamst one another
as the giant plate is swung around at the
slightest exertion by workmen. This meth-
od of handling is used with a shearing ma- —
chine which cuts the plates into various
shapes, A crane lifts the plates onto sev-
eral of the ball-tipped posts,

rare earths becavse of their resemblance
to substances at one time known as -
“earths,” suth as lime, magnesia and the
like. Isolation revealed that illinium has
certain radioactive properties,
57 :
HOLDER FOR JIGEAW BLADES—
GIVES INCREASED USE

Conk. Qb @ CL AL P vé

More service
from jigzaw blades
1% obhtained *
through the use of
a holder or exten-
sion device, Usn- °
ally the hlade
breaks at the hot-
tom. Then it can

ILLINIUM ONE OF 'RARE EARTHS'
¢l  FOUND RADIOACTIVE

Ilinium, known as element sixty-one,

A

o has been isalated by Maurice Curie, neph- b e ek el
s —_ ew of Madame Pierre Curie, codiscoverer o Trhed nlg PUe
= o~ of radium and polonium, and M. Takvo- holder i that the

~=— rian of the Radium Institute of Paris. The length will be the
?-‘3& element was discovered by Prof. B. 5 same as before the
B

"

brealk, and work

Hapkins, of the University of Illinois, in :
can be continued.

1926, It belongs to a group pf chemical
LWWIJTLMMJ: e Qaie i
“

L e lr ! i h
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Airplane Has Paddle Wings But Eu

IR W TH

u.Peru

A

Paddlelike wings are
expected to enable g new
German plane to fly for- |
ward or backward and |
straight up or down, all
without the aid of a pro-
peller, The wings, revaly-
g about a central axs,
mayv be tileed to take ad-
vantage of the wind,
Thus, the plane will he
able to make vertical de-
scents with the engine
stopped and to land in a
place only five times the

T
Y
’W;m _

L.I" ."I."l ..?_
¥,
AN h.,...r_,-_li-ﬂ.
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length of the plane. A
1.000-horsepower motor
will turn the paddles fast
enough in a dead calm to keep the ship
hovering in the air, as well as facilitate

landing in a small space.
€350

TWO-WAY MIDGET RADIO SET
AIDS U, 5. FORESTERS

Development of a3 midget radio trans-
mitter and receiver that weighs only four-
teen pounds gives the United States forest
service a new weapon in AGghting forest
ﬁnT"T!:h' transmitter bhas g range of ten
miles, while the receiver picks up zignals
for a2 distance of M miles, The

That Is

'
et 18

equipped [or voice o code fransmission.

rester with Two-Way Radis Is S‘m-.u:: Tuning [-]|5
Set to Report to Headguarters; Nogte Set's E

Mﬂ.&.«,a
4

-—

Paddle Wings Replace the Conventional Wings and Prepelles on This Plane
pecied to Fly Backward or Forward and to Howver in the Air

There are no tuning adjustments on the
transmitter. A seventv-foot antenna

is
used, The set was developed in the lab-
oratory of the radio department of the
forest gervice at Vancouver, Wash, For- Q?

esters carrying this set would be able to
report fires more quickly and to call for
more fire-fighting forces and equipment.

MINERAL TELLING EARTH'S AGE g
HELPS GEOLOGISTS (: if (4

Bentonite, a peculiar, compact, fne- T
praincd mineral which served as nature’s
timekeeper when the continents were he- -

N

ing formed, helps geologists to determine
the age of a particular rock ceries and to
estimate the age of the earth, The mineral
15 derived from the alteration of voleanic
ash, Showered from active wvolcanoes,
this ash fell over & wide territory, forming
a blanket that divided existing formations
from those that were deposited later. Thus,
when a geologist finds a deposit of ben-
tonite, he knows that he has a time card
with which he can measure the relative
apes of rocks over expansive areas, Ben-
tonite al=o 15 of commercial value, being
used in the manufacture of paints, ferti-
lizer, paper, and the like, as well as in the
refining of crude oil. It also is employed
in antiphlogistine and as a filler in phono-
praph records, textiles and other com-
modities.  Most  commercial  bentonite
comes from the western states,

el Wi
}WLL’:E‘J




It Takes Courage to “Bail Out" Hemsd First a8 This Man Is Doing: Lawer Right, a Demonstration of Simuls
tanecus Parachute Jumping During Britlsh Ale Show

N a bundle of thin silk, weighing less

than eighteen pounds, is concentrated
the power to abandon g disabled or burn-
ing aircraft and, at the slow rate of six-
teen feet per second, safely float down to
a landing. With that zame bundle of thin
sille, if mecessarv, vou can hurtle down-
ward at tremendous speed, then check that
speed and float safely and easily to earth.

To this extent has science, assisted by
death-defving parachute jumpers, devel-
oped the madern “hife hne”™ of the air
Yet, dircctly over your head, science is
&till exploring a physical world that is as
remaote to most of ¥ as the frozen waste
of the Antarctic. It s a world in which
death is the immediate sentence meted
out to any explorer who makes an error,
but which nevertheless is rapidly being
made safe for all who travel by air.

All of the fantastic legends about the
world immediately over our heads have
heen disproved within the last decade and

B34

1

a hali. Yet, while science could disprove
them in theory, it remained for the dare-
devil parachute jumper to prove that sci-
ence wii correct.

Do wou still believe that if a person
jumpza from a high building, he will die
hetore his body touches the ground ? That
if a man jumped out of an airplane from
a great height, the air would be too thin
to support his body beneath a parachute?
That if & man jumped out of an airplane,
unless he quickly opened his parachute, he
would suffocate—heing unable to breathe
because of the terrific rush of wind? That ¥
the tremendons speed at which a man falls:
before opening his chute would cause such |
friction that his clothes would start tos
burn ?

These were zome of the theories ing
which even veteran pilots believed ontil |
lately and which had to be disproved be-
fore they would consent to become “um-
brella pilots” and save their lives with life

et

r""h



lines of the air. Although
1the parachute has heen
known and used long before the invention
of the airplane—going back nearly a cen-
tury and a half to the early dayvs of hal-
looning—its use as an acrial life preserver
12 strictly a modern development. Even
during the world war, the parachute was
considered by the hattle pilots as more of
a hindrance than a help and warthy anly
of the observers in the lighter-than-air
“rubber cows"” who were helplessly open

i
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Tep, Parachute Pack Desigred as Sear Cushion:  Helow, Left, Guiding Dwescent by Pulling
Bhroud Lines; Right, & “"Pull-0Of'" Jusmtp frem a Plane

to attack while directing artillery fire, As
late as 1719, there was not a parachute
factary in America, fatal crashes were fre-
fquent, and it was vital that these pilots,
army, navy and civilian, be protected,

S0 science, in one of the infrequent
times it has had to do so, asked men to
risk their lives to disprove manv of the
theories of the world above the ground.
Into this battle leaped many daring jump-
ers who have won undying niches in avia-
tion history—men like James M. Russell,

335
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Abowve, Packing a Parachute; Insert, Folding the Pilot Chute; Eight. Show-
ing How Twa Parachutes Can Be Used Simultaniesusly

the young inventor of the “Lobe™ chute
which was to dispense with the pilot
chute; A, Leo Stevens who devised the
rip cord; Charles Broadwick who was the
first to use a parachute pack on the jump-
er's back; Leslie Irvin, inventor of the
Irvin air chute, and many others.

One after another the false theories
were disproved, Capt, A. W. Stevens, aerial
photographer, “bailed out” at 26,500 fecet
and came eastlv down to earth, Floyd
Smith made a “pull-off™ jump irom a na-
val plane at 100 feet and James Russell
dived, head foremost, from 200 feet, his
chute opening and letting him down with-
out injury., Aviation Machinist's Mate
Wohithy fell 4400 feet in thirty seconds be-
fore opening his chute, and Spud Man-
ning, national delayved-opening parachute-
jump champion, dove from an airplane
more than two and a half miles up and
didan't pull his rip cord until near the
grrounid,

While Whithy effectively shattered the
“death myth,” he also discovered that,
after falling a few thouzand feet, a hodv
wag liable to spin and cause the shrouwd
lines to wind up when the rip cord was

pulled, so the
wind could
not enter the
chute, Inad-
dition, black
apots hegan to
appear betore
his eves, and
it was con-
ceivable that
after a long
fall a spinning
jumper might lose conscious-
mess,

Spud Manning, however, did
not spin and the secret of how
he prevented it has not yet been
revealed, Science is now at work
trving to solve the problem in a
variety of ways, in-
cluding the use of a
small canvas rudder
or stabilizer to be
attached to the legs
of the jumper.

In October, 1922,
the parachute first
proved its worth as
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a life saver when Lieut, Harold
Harris, Aving 2,500 feet above M-
Cook field, batled out head frst
after a wing buckled. Hurtling
downward, he {rantically reached
for the rip cord but grasped only
a leg strap. After falling more
than 2,200 feet, he finally located
it and pulled. Less than 300 feet
from the ground, hiz chute opened
amd he landed uninjured,

That memorable occasion
marked the formation of the re-
nowned Caterpillar club, which,
since that time, has added to s
roster the names of scores of
members who have heen forced
to jump or crash, The momentary
confusion which marked Lieuten-
ant Harris® jump and the fact that

Above, Correct Mathed of “Bailing Qut'; Left, Giant
FParachute Designed to Lower an Airplane

the rip cord, when pulled, became detach-
able, was seized wpon by the first few
memhbers of the Caterpillar c¢lub as a test
of calmness and presence of mand when
bailing out, To bring back the rip cord,
after a forced jump, became the determi-
nation of every man forced to bail out.

The ability to direct the parachuote’s
course Lo some extent has been utilized by
many jumpers, Joo Crane, national spot-
jump champion, can land in the middle of
a hundred-foot circle from a height of
2510 feet with considerable accuricy.

“A chute is sideslipped or glided hy
grrasping a handiul of shroud lines on the

side toward which you want to go and

pulling the edge of the chute down”™

states Mr. Crane. “This pull spills air
from under the air chute to the high side
and results in a materinl increase in the
angle of glide to the lower side. As the
rate of descent is increased while side slip-
ping, it is not attempted close to ground
except as an emergency.”

One of the grim jokes told to aviators
used to be, “Tf this parachute doesn’t
work, bring it back and T'll give you an-

{Continwed to page 1164
» C '
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SED FOR BUILDING

Man-made stone, put together
from waste prnduﬂr. of limestone
gquarties and shale beds, provides
a building material of wide appli-
cation, Synthetic stone is bein

process can be adapted to marble,
granite or slate deposits.
ability, attractiveness amd econ-
anny, the man-made stone com-
pares favorably with its natural
rivals. The pulverized material,

portion, is compressed in a pola
ished stecl form under a pressuf

Ll i
Hiz Hands Tied abowe His Hi.all
Plang with Foot apnd

PILOT FLIES WITH HANDS OFF
CONTEOLS AND THROTTLE

Hnee Controls

His hands tied above his head, Johnny
Crowell, of Charlotie, N. C,, operates an
aitplane, taking off, landing and maneua-
vering it in the air. The stunt flver ma-
nipulates controls and throttle with his
feet and knees, never using his hands, A
foot-operated throttle, his own inventiong 3
aifds the pilot in his “hands-off” lights.

KEYS ARE EJECTED FROM CASE
BY SPRING AREM

qK:}-s may be ejected easilv from a new
metal container by a spring arm. I'ressing
downward with the thumb unlocks the
key, which iz then flipped from the han-
dle by the spring, ready for uze. To put
the kev hack, it is Tolded into the handle

R 0 & where it automati-
cally locks itself,
Identification

dle are usecd to
designate a partic-
ular ke, for in-
stance, No.1, house
key, No. 2, garage

key, No. 3, office

Sy

LLfLquL{L

key, etc. At night,
the keys are wdentificd by passing the fin-

gers over l|tE -r ised maﬂz

{2

This MAlrman Operates His

marks on the han-

of 2,500 pounds to the square inch:

for immediate use or it may be polished;

For duty

s

NE MADE FRUM WAE-TEH\}

u“ﬁ

3
Y

made from finely ground shale) &
and pulverized limestone, but the ;'3,

o

-

3

thu-rc:u:gh!]r mixed in Proper pro-o

=
After drving, the mold is stle:-zln'uel:ig‘[.‘—.~
to produce the necesszary ::Emm-ﬁ

ical action. This pressed block is :‘na*;ud.:;5

just as other stones are. The process takes:
Coloring mineral =

less than half a day.

added to the mixture will result in a widé>

range of beautiful stones.

SWATTER INVISIBLE TO FLIES
LD‘DEE NOT MAR FURNITURE

watters which
do not give flies
even a sporting
chance are made
of transparent ma-
terial which s vir-
tually invisihle as
it dezcends on the
victims. The swat-
ters are easy to
keep clean, have
the resiliency of a

nat mar furniture,

C!%)RNETALKS OF GREAT VALUE
AS BY-PRODUCTS SOURCE

As a source of many byv-products, corn-
stalks, cotton stalks and straw, now dis-
carded by the American farmer, are of
great value. In the opinion of scientists
of the United States bureau of standards,

one hundred million tons of pure cellulose, -

il:-! million tons n&gugurs and lar

quan-

m/E,b

i) a-i

Al

-4
<
e
whip, are practically unbreakable and wil1§
=y
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tities of pums and lignin could be pro-
duced from the three hundred million
tons thrown away as farm waste. While
the manufacture of cellulose from stalks
and straw is not yvet commercially suceess-
wd ful, the research is in its early stages. Cel-
Clilose, hesides being the chief constituent
paper and ravon, is used in making ex-
plosives, cellophane, photographic flms,
lacquers and adhesives. Farm waste,
washed, cooked and treated, may he re-
dizced to a pulp that contams nety-hve
to ninetv-eight per cent “alpha cellulose.”
Further cooking under pressure with di-
lute acid makes posgible the extraction of
certain sugars that may find important
use i rezins, solvents and medicme.
03 ?C
¢ AUTO WITH AIR-COOLED MGTEIR
PROVIDES EXTRA ROOM

Four air-cooled horizontal evlinders,
sct opposite each other, eliminate the need
of water-cooling jackets in a Light car re-
cently exhihited in Germany, This ar-
rangement also offers more room for pas-
sengers, since the hody can he made larger
Bcati=e =0 el space 15 saved i moind

: ing the motor on & fubular frame, Anath-
er feature 15 a vepy low center of gravity
i T lirile wibration ANl axles are nde-

pendently spruar fn. and the body 12 stream-

lined and -:I.I'\-.I"!lllll dates tour pa
-

Aekte————
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erman Car with Exwra Boom for Passengers by
cinoof Its Air-Cogled Motor, Shown Bulow
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Top, Lamp of Unusoal Appearance Gives Efficient
Light; Bottom, Construction to Preveot Glare

LAMP FOR ELIMINATING GLARE
GIVES EFFICIENT LIGHT

Glare is eliminated and more efficient
light is produced by a =zcientifically de-
gsignied electric lamp that combines indi-
rect llumination with controlled spread
of the glow, The bulb iz concealed and
surrounded by a parabolic reflector that
directs the light to a “ceiling” or upper
reflector which is self-contained in the
lamp shade, Thus, the ceiling is bronght
to the light fource instead of permitting
the light to spread to the ceiling, as is the
practice in most indirect-lighting  units.
The upper reflector directs the illumima-
tion to the place where it is most needed,
giving off a white, mellow glow which s
rlareless and evenly distributed. The re-
flector is made of a gpecial alloy that takes
a high polish but is not plated. Regardless
of the shade color, the light 15 alwavs
white, Standard honsehald hulhs are nsed,
the wattage dependimg on the lamp model.
Bv test, a sixtv-watt lamp gives threc
times more lumination than the ordinary
table lamp of equal power, A fexible
cord is furnizhed with the lamp.
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Steam to Unfold Fort Dearborn Massacre

Steam Fading from Silves Frame i
Building o8 Century of Propress
Midway Opposice 01d Ft. Dearborm
Wikl Disclose Two Faintings Showa
a1 Highe Cender; Upper Bcedg Rep-
resenis Massacre of L[N, 5 Sclilers
and Seftlers ar Fe Dearborn, 121
Years Ago; Lower, Night Afirer,
with ledian Movwing across 5.1|1d
Dnine as the Fore Burns: Indian™s
Figure Iz Jainted and Operated on
Hal i Bteam [rom Pipes near Frond
of Frame Gives Curtain Effect; 7040
Lights and Thirt¥ Elactric Fans Pro-
duce Vartous Efleces: Phonggraph
Record Tells Story of Massacre

i
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Top, Fred K. Glass at Wark on Fifty-One-Foot
Boone; MNote Life-Size Flgures; This Is 'E:ll' 0l
Three to Be Shoews In Silver Frame at End of
Exhibition Hall Deaped in Black

e
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(Pre-dluee -

" Left, How Two Scenes BElend as Massacr

”“ || ture: Thiese Descend as ""Night After ™ F
| u Risce Bokind Steam Curtain for the Finale;

{ PFipes, Lights and Curved Back of Fra

1 Efecy ol Distance

hln
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Q OYSTERS HELF COMBAT GOITER *-:l;:--..uiu- — - J
EY ADDING IODINE TO DIET ;u:'l Mrw-ﬂllisl:.i:lri'.'lﬁ !.:1..!:' (4
'.'-Lu ?“ terial; Glaaed Surface T,
Two servings of oysters & week will  fetcets the Heat: Ak “:_';‘.._,:}
combat goiter by supplying a large part of  Block the Passage of g o
; Ll]L iodine necessary for the human sys- Heat. Not Thruwn  OF S |

Lo, Accepting the daily Th'f['ll1l-:."1'|1l?l1'[ of

sjon, it Was found that oysters are easily
Eit""tﬁﬂ:i! and that they contain significant
wuantities of vitamins A, B, C, D and G,
i addition to being rich in ul'.er TNETE l]';-
1ecessary to the diet. They are low in
calorihc content, being patrticularly adapt-
eidl for consumption doring hot weather

the adult as forty-five micrograms per
dav, twa servings of oysters would give
thirty-seven per cent of the weekly iodine
amd as a protective food mm a reducing diet.
Canned ovsters may be used with safery.

need, the remainder to be made up from
the hﬁhnm. of the diet. In a survey by the
]'llltl:ﬂ States byread of heheries and the
m:[h Carali food research commis-
4
Other foods with jodine content melnde
—red salmon, milk, spinach, potatoes, ear-
=rots, lettuce, ox liver, exgs, apples, green
(ﬁ beans, butter and beef,

Lf'j ,j:.
CUPEOARD DRAWERS OF GLASS
MAKE CONTENTS VISIELE

Ensy cleaning and visibility of contents
are two features of glass drawers for the
kitchen cabmet or the cupboard. The
drawers are all-glass, even to handles, and
are fitted closely in the eabinet frame.

od Cabinet or Cupboard Are "|"|:'I:|-]E When
esLEjawtra,, Made of Gl#s, Are Used

ha a/{!l ﬂvﬁlr-u{ --'&/'l-u'lﬂr"h.

Contenys
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= tion process,

by the Surface

INSULATION TO REFLECT HEAT —

IN COOLING REFRIGERATOR

Heat is reflected by a new form of in-
sulation for refrigerators and ice hoxes.
A glazed sorface reflects heat waves just
as a mirrer reflects light rayvs. In addition,
thousands of small air pockets in the in-
sulation material bar the passagre of heat
that 15 not reflected by the surface. The
material 13 made of corrugated fiber by an
inexpensive process. It also 12 adaptable
to the building field,

~ PLANE FUEL MADE FROM COAL .
TESTED IN GREAT BRITAIN_ 472,

One of the British air squadrons is us-
cang masaline made from coal in its planes
as an experiment. The gasoline is a hy-
Fproduct of an mdustry making a smoke-
. less fuel and is said to be cheaper than the
-jnll from coal praduced by a hydrogena-
It is claimed chis fuel has
.. the highest anti-knock values of any on
<1he British market, that it requires no ad-
Sditional chemicals and has: a negligible

-

5l

e gum content,

——

[ Popular Mechanics Magazine does not
publish the name of the maker of, or deal-
er in, any device described in its pages, but
this infarmation is on file and will be fur-
nished by our Burean of Information up-
o refquest aufnmpanmd by return pnqtaf{
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Cﬁl"{ animals really “talk” to each oth-

er? Do they have languages that
convey rudimentary feelings and possibly
more abstract thoughts? Do covotes, for
1-"-’-":-'|-|-|-'|p]|-', Carry om conversations when
they howl or are they merely making a
noise T

Ohne warning “quack™ will cawse o Hock
of ducks to disperse. Dogs seem to ex-
press their emotions with their voices.
Close obzervation shows that nearly every
species of animal is able to make souwnds,
and that many of these sounds have deh-
nite meanings,

But vocal signals do not account for all
the information animals relay to one an-
other. Waolves have a silent telegraph sys-
tem that warns when a member of the
pack has been poisoned. Crows spread the
word of a good meal without a sound, and
there appears to be no andible signal to
canse all members of a Alock of sparrows
to take flipht at the same instant,

f43
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The MYSTERY

The reason, says Ernest Thompson Se-
ton, an authority on animals, is that ani-
mals ean talk in half 3 dozen different
wavs, In the wilds, the voice iz of second-
ary importance, for it is too apt to attract
enemies, Instead, some animals have adopt-
eil deaf-and-dumb sign languages. Others
talk with odors, Keen evesight enables
some species to receive messages from in-
credible distances. Kabbits, which are al-
most completely dumb, thump their hind
fect on the ground to communicate with
each other. '

"One of the most communicative of all
animals is the American antelope,” says
Mr. Seton. “At the same time, it is onc
of the most silent. When the antelope is
alarmed, it snorts or whistles. When it is
curious it barks. It Bleats to call its young.
This is the extent of its vocabulary,

“For long-distance communication the
animal depends upon its heliograph. On
the antelope’s hind quarters are large

-
"
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Itz Ears:

ropical Beetle

patches of white hair. When it is fright-
ered the hair becomes erect and flashes in
the sun like a dishpan. The winking white
spots can be seen farther than the outline
of the animal. Elk and a few other species
also use such heliographs to spread warn-
ings,

“It alga has numerous glands from which

o, Preparing Beetle for Micreacopic Exsmination of
ap, L:n:’um;gr o Ride a Tricycle; Below, a Glant

odors are relessced, Ezch has o
different meaning, A musky odor
15 released from the white spots
on the crupper when the animal
operates its helingraph. The
odor is o dupheate danger signal
for the animals that did not see
the fashes. Another gland on
the back releases a personal odor
by which one antelope can dis-
tinguizh its friends from strangers, Glands
on the fect leave odor trails when the an-
imal moves., Other glands on the legs op-
crate when the animal hes down”
Rezearch is leading zoologists to the
conclusion that nearly every species of
animal uges an odor language. Just how
complex the languages are and how many

a3
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Chattering Monkeoys Utter

different meanings they convey can only
b guessed, for in most cases the odors
are too faint to be detected by the human
nose,

“Every wolfl seems to have an individuoal
odor that can be recognized by others as
easily as a face,” saves Mr. Seton. “The
odor proclaims the age and sex of the ani-
mal, 1ts phvsical condition, whether it is
hungrv or gorged, and whether it is fright-
cned or at peace with the world,"

Entomologists suspect that odors are
alzo an Important means of communica-
tion among insects, None of the insects
have typical vocal organs, but lately cars
are being found, sometimes on the legs,
sometimes on the abdomen, and In some
cazes at the ends of the antenne. Now
entomologists are wondering whether in-
sects produce sounds that are above or he-
low the range of human ears.

Antz unquestionably have an elaborate
[angoage, but just how the messages are
conveved remains a mystery.  Some sug-
gest that the ants wse an odor language,

Mun\ll Sounds with Definlte Meamings: the
Mothor, Abawe, Prabably s Tolling FPapa That Baby Has Cut a

MECHANICS

while other authorities
are convinced that they
transmit their messages
in a complicated signal
code, A feeler tapping on
the head might mean
“follow me,” while a tap
on the body might mean
“help me carry this load.”

Monkeys are the chat-
terboxes of the wilds,
Since they are nearly im-
mune from attack, they
talk more {requently than
other animals, Apes have
vocal organs that clozely
approach those of the hu-
mian species and they are
well equipped to utter the
complex sounds that
make up a language.

Observers find a strik-
ing resemblance between
monkey talk and the pri-
mary emational language
in which man expresses
hiz feelings during babyv-
hood. The actions and
facial expressions that ac-
company primate speech
make it casy for casual
onlookers to understand the meaning of
many of the sounds. Tone alone classifies
expressions of vituperation, hatred and in-
dignation. Chimpanzees laugh with joy,
seream with anper and whine te express
resentment,

caoth

Chimpanzees and orang-utans are the
most mntelligent of the primates and have
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lanzuages, A few chimps have
been tanght to call their own
ers by name, and others ap-
pear to understand when their
own sounds are attered by a
human. The chimpanzee lan-
guage consists of at least sev-
cral dozen words., Exerpts
from this chimpanzee diction-
ary are: gak—hunger; gho—
erecting; ho-oh—alarm;
who-ah—satisfaction: ah-ah-
ah—apprehension; ai—pain;
coh—pleading: kah-kah
(whispered yb—sorry,

One of the big differences
between human aml animal
speech 35 that humans must
learn a languape before they
cin wse i, while, with the
lower animals, the knowledge
of the meaning of sounds ap-
pears to be instinctive. Birds
seem to understamd the calls
of the parents even before
they are hatched. A chick
hammering away at itz shell
immediately ceases work
when a parent diters a watting note, and
remaing quiet until a reassuring call sig-
nals that the danger has passed.

“Bird languages are made up of four
fundamental sounds," savs Howard Tl
ronlogist at the Los Angeles museun.
“One note i a danger call -another 3 mat-
migr call, and a third a food call. A ‘follow
me' exll i used h_'.' the hens (o lead their

{Cantimued to page 124.4)

The Gibbon Monkey, the Deer, the Sloth Bear, the .ﬁﬂt:lmu and the TI!In Each Has Itz Own Method of

Commiunlcaring with Ins Own Kind: Sownd, Elgllhr and 5 All Play a Part in Animal "Talk,” Many Ani-
mals Supplementing Vocal Meises with Odors or Visible Signals



Y3

546 POPULAR

Growth of Electrical Network Told by Mural

MECHANICS

Mural Shows How the Use of .|'h|1.:r|1:.ti.113' Cuarrent Has Spread Throughout the Matian: in the Center Is a
EFepresentation of Miagara Falls, with Conmecting Power Lines to New YWork and Other Cities

Constructed of a gleaming-hlack mage-
rial, called “micarta,” inlaid with sheet
aluminum dyved in desired colors and cut
to shape, a mural desigmed by the YWest-
inw* _Electric . and Manufacturing
l:rn11]::m_'-"_t‘l_7|'|.~= how the wvse of alternating
current has spread. The mural will he ex-
hihited at the Century of Progress expo-
gition. Niagafe—Fatis,—wiith—wiaz har-
nessed in 1893 by George Westinghouse as
the world's first large-scale, alternating-
currcnt, wateér-power development, is the

central theme, Surrounding thizs scene is
a large pear wheel symbolic of tremendous
power and industry, The background is a
map showing sections of several states,
conveving the idea of distance. Different
cities are reprezented by characteristics
peculiar to them, as New Yaork by its sky-
serapers and Pittsborgh by its mills, West-
inghousze engineers point out that the
mural is most appropriate, since ninety-
five per cent of the electricity generated
today is alternating current,

LEAKING TIRE VALVES LOCATED

E‘.HJ{ G BY BRUBBLES IN TUBE

Mtﬂ]
Lt

#

-

Leaking tite
valves can be lo-
cated quickly with
a tube which ap-
plies the old prin-
ciple of the water-
bulble test—wet-
ting a finger, plac-
ing it over a valve
and watching for
a bulble. The leak detector congists of a
transparent tuhe partly hlled with water
into which a flexible rubber chuck with a

v brass-tuyhe insert is
4

; 9,

wd,

chuck is placed over the valve stem and
the leaking air flows through the tube and
imto the water where bubbles betray the
faulty valve. A clipis attached to the de=
tector so it may be carried in the pocket.

B

A RICA IN LONG WARM SPELL
WEATHER RECORDS SHOW

During the past twenty-five years, Amer-
ica has enjoved the longest warm spell
since the Revolutionary war, This 15 the
tale told by the weather charts on which
a red line has been rising steadily since
1908, tracing the course of this extended

_h:?!ud- The warmth. T]1j’jnt:r of 1931-&33 was the

i
iy
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warmest in more than 100 vears east of .l:
the Rocky mountains. Last winter was by
not quite 0 warm, which may or may not %
indicate that colder weather is in prospect
for the next quarter of a century. The red =
temperature line on the long-time weather '3"
charts, going back 150 years, rises three -
times above the straight =
line representing the
long-time normal. and
thips below 1t twice. The
first warm spell came at
the heginning of the nine-
teenth century, the sec-
ond about seventy-hive
years later, and we are
still enjoyvimg the third.

Tlm I'-'ﬂm-'l EEudhnl
C1¥ e
th: El:nl'll E:n.:'.lnz :Eh.-uwn.
Mote How the Hatich
Cover May Be Lifted to h
o

Eeach Battery and Coil

Sk . i“-": -~

i
3 -

1_"]1:: .]nng T.m;:l. a1|]c_l cold E-ﬂ-riudﬁ.l UF MIDGET ENGINE IN MODEL BOAT g
caurse, are broken hy minor fluctuations OPERATES ON GASOLINE t,
in the opposite direction, Summers grew :

colder from about 1875 to 1912, but since Powered by a midget gasoline engine, *"‘

then have been warmer, model "Ff"-"‘”mﬂt now on the market haftd ‘

a speed of fifteen to twenty-five miles an

: hour., The boat is thirty-six inches long
TABLE WITH ADJUSTAELE LEGS and eleven inches wide, Tt is made of ma-

FITS BED OR DIV{LN : hogany, The rudder iz set by a dial and

d :

Adjustable legs on a small 'Ic:flh?i[: 11,1":1!»:4: it fastened with a thumbscrew. Batteries
adaptable for use in connection with bed and coil are p.h'm'l under the hateh, while
or divan, It can be used for card playing, the ?‘T'-”' m':JL & En}mmhd e the f”.“”‘
tilted bookrest, bed table or a play table dect: A duest drive connects the sigine

to the propeller. The engine is two-cyvele
for children. If the legs on ane side are JGih jl-;ﬂﬂ];l-trl‘ah:d EI;:_L.;:ET:G“T“D cyele,
shortened, that end of the tahle can 1]|:!n-.1ir3'"“-'=r : Rl ’

placed across the lap of a person sitting in~

the bed or on a divan., Or the table can =
e tilted for vze on the led,

RED SPIDER KILLED BY FPOISON
IN NEW INSECTICIDE i .?’ -H" i

i Control of the red "4-|J|l.|.L:I" an insect pr_at
< cansing large crop losses in the soauth and
= weat, is promised with the development of
an insecticide hased on selenium, an ele-
“inent closely related to sulphur. The com-
mon red spider feeds on nearly 200 vari- . ﬁ
eties of plants and it 15 estimated that its
P
—

iamage (o the cotton erop alone 15 52 006),=
Uy a year. The insects maltiply rapidly
amdl are immune to the toxic power of the
commaoit contact insecticides, G. B, Gnad- "

inger, a research chemist, conducted many ‘
experiments on the spiders with 51.1]|.|-]11:]r_-

A L*Eﬂ-{ Ao TN

-?'ﬂ- it he found that while the solution might

ol _J:lu[] the spiders, it cither had no effect on
+ 1he eges or was too caustic for the plants, ‘i

~:I'J'|| concentrations strong enough to af-
1" the spiders also [requently damage §

= yender plants. Selenium appeared to de-

J‘ﬁtm:. both the spiders and the eggs with-
rn-

‘Table far Rtadm;g' or Card Plaving Has Adjustable
5 Leps. as Shown, mr ot Divan , ut [[E|.]113.;[Lﬁ the plant.
]
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way to the level of]the Imer
deck, regardless of Whe heigh
above the water of the entrance
to the boat,

P,

e
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“OILED" GASOLINE ADDS
POWER AND CUTS
FUEL COSTS

“Oiled™ pgasoline, containing
minute amount of lubricating ail
1as been found to step up moto
power and decrease fuel costs in
automobile tests over  DO00,000
miles of roads. This report was
maie recently b Gustav E \i
loff, research oil chemisk, wha ]i:ﬁé
ed amMmoMEThe Tesults of road
trials gains of from four to eight
per cent in gasoline mileage, in-
creases in crank-case oil mileage
p to 100 per cent, and reduoced
carbon formation. Gasoline thus
treated also prevented freezing
piston rings and sticky valves,
maile for less valve grinding n“
[owered the “run-in” time on en
gines after overhauling, The oil
industry is now at work trying t
hnid satisfactory substances which
can be added to gasoline for “to
fubrication,” as the process of oil-
ing it is known. Lubrication of
pasaline had its beginning as a
process used primarily to tune um
new motors during the first 1,000
miles of operation. It is the re-
verse of the old principle which. ;
allowed a minimum of lubricatin
o1l to reach the combustion cylin-
ders during operation. Dr. Egloff
explains that a large number
substances have been tried for

i

& AL, Rene Favet
Interior and Exterior Views of Mechanical ﬂm:wnﬁ an  Raila
ur

Which Can Be Mowed from One Ship to Ano

GANGWAY TRAVELS ON TRACKS
FROM SHIP TO SHIP

Traveling mechanical gangways, clec-
tricallv operated, can be moved from one
ship to another on dounble-rail tracks at
the new docks at Cherbourg, France. A
traveling l'ILII'!"f'.":I.}.' whic
gangway carrics the baggagpe of passen-
gerz o1 an endless track, and electric der-
ricks raise or lower a section of the gang-

Ll r

top lubrication, including grap
ite suspensions, mixtures of cas
tor oil and nitrated or chlorinate
compounds, and mixtures of animal o
vepetable oils, He savs a more soccessfa
method constitutes the addition of an oxi--
dized material to lubricating oil or par-
tial oxidation of the lubricating oil itseli.
The adhesion of this tvpe of lubricant to

the metal surface of the evlinder is said

o be extraordinary.

g With modern machines, 4,000 men could

harvest the United States wheat crop.
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MOUTH GENERA Ejt
ELECTRICITY

LIKE A CELL

When teeth are 1%é-
paired or replaced with
different kinds of metals,
lectricity may be gener- .
ated in the mouth just as

3+~ in the cell of an electric
hatterv, Tests show that
human saliva is a good
elecrrolyvte and that every
mouth containing plates,
bridges, crowns or fillings
af dissimilar metals be-
comes a complete gal-
vanic battery, If all den-
tal  materials were made
of the same or similar
metals, there wouald be no
trouble; - But- the difference between gold CHART OF MINERALS TEACHES
and certain other common dental metals IN INTERESTING WAY

is quite large. When two such dissimila '
mictals are used in the same mouth, they’
may act as opposite poles of an electric
battery., The resulting current generatee
is sufficient to cause pain in the mouth.

Minerals Eepresenting Each Month Are Bhown on Chart Which Abds Siu-
dents; Mote Signs of Fodiac Drawn on the Ieser Circle

More interest in the study of minerals
is created hy charts” bearing samples of
various rocks amd stones, m addition to
g Notes tLl]L]lFﬂlltTt the minerals are found.,
One chart, on a black-velvet 1!.:L1..p_ruum|
shows the months of the vear, the signs
Lot the zodiae and the birthstone for cach

REVOLVING BODY OF FISH LURE

] g.AIaLHh REGUL?% -“-*mr.:nth The crude mineral from which
Ll : Rl_t.r.:|11'|:l]|.|||., a §ceu:]1 birthstone is taken also 15 exhibiced.
[ast- |-|-|,:,-,_||-|_g min- Another chart shows a cross fection of

now, the entire the earth and gives geological data,

body of a new fish
lure revolves, The  MIDGET SAFE SET INTO FLOOR

speed is governed IS HIDDEN FROM RORBERS 5-*9
by the angle of the
fins bhack af the
first hooks. Atave-
cerage trolling

Measuring only nine by eleven inches,
a metal safe is available for installation in
n conercte bax in the feor of home or
speed in lake wa- office as a lr1'flll_.'l:1_i'r:lr| against robhery, The
ter, the hait tarns inp "I:.th':: SALE 1o
300 times in each  fush with the floor ﬁ
foot of travel, The @nd may be con- "
e T LRI cealed by a small _,—’TH
i tan hE pEe TR T Wadbe has-

duced by pressing ]'-'1':1' A "'_"‘zt “: ld_'m'
the fins in toward Ple doors adds to

the | nI of the hait. Hooks form a bar- 1bS security. Nei- ) J
rage around the bait. an arrangement that  ther door can he
is said to increase the number of catches, leftunlocked. Cur-
Ii the outer shell should be stripped off, Tency and papers

?@w hooks would still remain tied together ¢an be dropped

to a steel wire running through the cen-  through a slot n
tey of the bai (L the inner_doo o .
Aaley e Unading 0 (0L I et 57
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-'ELE'--'I:.F"‘-'IA-?
Sprayers Turn Salt Mine into Crystal Palace

|
A-.ﬂ-l!:r:r.ar'. Bali Mine, 1,350 Feet bhelow
Lrpienel, Has Bagnn Trapgslormed 1680 & Siib-
rerrancap Coyatal Palace by Water Spaay-
ers Emploved to Eecover the Salt: Waser
Is Forced into Shaft through a Large Pipe
Distribwted toe Smaller P 1pas, and ']_"‘11:3:
Ll::u‘ g the Er-r.:.:.ler Whichk Pla

aitly oo the Whalls and Cause T{u’:l'l t
|-1=-'= vy Dne Man Operates Bight or Ten
Epravers ]-'us.lllnp' Them Forwsrd Inch I-_q.-
Inch: When the Salt Is Digzalved, L I:
Fecte kit B Then Is 'F'l-r|-:d mE
ceptrating Plamis; hy Thia Py
Than 60,000 Tonz ATe Dl:-t:llnm‘_ 1.| I |_ I'|.-
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GIANT JIGSAW PUZZLE ! = i

ﬂ . . b |
THIRTY FEET LDN%*:, h_f» Xe 'l-"’_*"'-f'."-'u‘ ,
Baile of canvas and firwood ves ' Lx, ‘.; y o

feer, o giant jigsaw puzzle, thirty i Cir _'—'_*,:._-"u

foet inng‘ and twelve feet wide, i '"—-2""’

contains 253 pieces, some of which . m
are three feei long, When the : ﬁ
puzzle 15 put together, 1t shows FAI :
the “Sun of Prosperity™ rizing, N
while the “Rainhow of Accom- VIE b
plishment™ gleams across the arch

..‘

E;j

be demonstrated. The board was T

constructed by members of the !
_ A9th division, United States re-
HAve FALTH _ Sl SCTVE COTpS,
LOINGYIEW 3 o
; =9

MORE WOOD-GAS USED
TO RUN GERMAN __3,3
VEHICLES _ & ;

Two Views Enﬁlﬁr::dliglgﬂnrﬁﬂm Eﬁfﬁifé“ﬁrﬁ’" wf, Fieces Wood ras as a fnel for motor
ok vehicles is being adopted by an
of the sky. Students of the manual train- :1|:T1::1:-:.in;; number of trocks and busses i~

ing department of a Longview, Wash,, 3 €ermany, About 300 vehicles are equipped
school, constructed the model from wh{ch with the generators. The gas can be u.l'-r-:l}-\i
the puzzle was made, in trictors and motorboats, Dptr.ttim: u
C\ I gmnlnr cars with the fuel is in |:!"|{|TE|:'I111E|:I-

MODEL RANGE FOR ARTILLERY tal stagpes. On trucks, the generator is
TEACHES YOUNG OFFICERS hgrncrall\' placed on one side of or I:ua]nrlﬂg

“the drivers seat, while on busses it is sus-
Field-artillery tactics arc being taught _ pended from the rear of the hody. The
voung officers of the [lnited States re- Jwood content of one generator is hetween
serve corps by means of a miniature range, =130 and 175 pounds, sufficient to operate
Huow % jL'I.':T"thL range of feld puns forg the vehicle thirty-five to ffty-five miles,
firing gL agy p i the terrad ’j' odel can An additional 400 pounds of wood can e —
carried on the roof of the
driver's compartment,
The generator can be re-
Alled while the fruck DTE
bus i under way. Con-
sitdlerable saving in oper- ;3 :

ari 15 CXPLNsSCS i shown
i Eest rums.

LA cellophane roll flm ?h
tor lantern slides may he ;§

made from thin commer-
cial wrapping cellophane
by the use of carbon pa-

per typing or pen draw-

mgs-. ) ﬂ-’,.:’_.-'?,.— E—F’é 2

MMW

Officer at Right Is Shown Adjusting Sights by Which Field Actillery
Bu Fired at S8ome Fart of the Tercain Model
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Cne of the 40,000-Horsepower Motors for the French Liner, “MNormandie,'
and a Tiny One Used in Very Dalicate Elecirie Metess

MITES AND GIANTS IN MOTORS
MADE IN SAME PLANT

Four enormous motors, each rated at
40,000 horsepower, were built by the Gen-
eral Electric company to propel the 73,000-
ton French Tiner, “Normandie,” at a speed
of thirty knots, Engineers claim these are
the most powerful motors ever construct-
ed. The airplane carriers, “Saratoga” and
“Lexington,” which have the largest mo-

tors of any American wvessels, are ::31.‘]],1: .E,lﬁ[

equipped with eight rated at 22,500 horse-
power cach. In the same plant in which
these huge motors were turned out, tiny
ones, rated at thirtv-three-hundred-mil-
lionths of a horsepower, are made,

TONGS FOR ICE OR SUGAR CUBES
,;;.)\x{f ARE USEFUL AT TABLE
\&i,ﬁ Tongs for han-
| dling ice cubes,
sugar cuhes, pick-
les or olives at the
table are available.
Made of chromi=
umed steel, they
are kept clean
easily. The cubes
are picked up as
wsual and are re-
leased by pressing
the button at the
. end of the tongs,

I 5'; mﬁj s bt
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STRANGE ANIMALS
BERED IN RUSSIA
| FOR FARMS

I an effort to produce
hybtid animals that will
he wseful to the farmer,

ythe Soviet government
; ras ostablished an ex-

erimeital station and

roological park. Houses,
pens i?u.'ﬁrf-i-u-:]cmsureﬁ for
oetriches, antelopes, ze-
braz and wild horses have
been crected and scien-
bists are enpaped in cross-
breeding. Experiments in
colimatization are being
| ‘onducted in the hope of
- adapting useful wild and
domestic animals found
in other parts of Russia
to the rigors of the northern steppes. Ex-
otic horned animals, including bantengs,
zebus and bisons, have been crossed with
native cattle. The hybrids thus prodoced
are said to be good beef and dairy animals,
highly resistant to infectious diseases.
One project 15 the adaptation of the Af-
rican ostrich to conditions in Russia,

TELESCOPING CANE IS “TRIPOD"
FOR:MOVIE CAMERA

Caman. Lama

Amateur movie
makers who cons
sider ordinary tri-
pods too bulky to
carry about now
can use a light-
weight walking
stitk as a tripod.
The handle of this
canc is equpped
with a removable
head serew which
fits into the tripod
socket of the cam-
cra and locks on
the handle but has a slotted ring permit-
ting the camera to be turned. When not
used as a tripod, the camera attachment
can be removed entirely. The shaft of the
stick is hollow and contains a telescoping
gection which, when extended, gives an

aover-all length of about fAve feet,
“k
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NO-FUSE STREET LIGHTS e
USED AT RAIL i :
TERMINAL '-T

For the first time in the |1|=ut1_1-r3.r /'/
of modern street lighting, fuses £
have been discarded in lighting /
standards at Cincinnati’s new i
F41,000000 rgilway terminal. In /
their place, small no-fuse circuit |
breakers open automatically when |

|

AT

the electric current in the line
rises to dangerous heights, In- |II
stead of replacing burned-out

fuses with new ones, attendants
merely open a small door in the
hasc of the light standard and slip
a4 switch, just ag they would turn
on a light at home, In adapting
no-fuse hreakers to street light-
ing. engineers horrowed a discov-
ety made by Dr. _ll'_'la-l'_"i'.ll't Slepian,
of the Westing ic and
Manuiac L111'J|.b i |t>,]|1._|_1_'|_;._,- Stand-
ardsAFThe Tincinnati terminal

wife manufactured by Westing- 2B e i
; - : erg T a View of Weekend Car; Loakin own into © ri-
hfuse. Octagonal in shape, the Tt N B Bariral Tt W e Ui A cmquTnT

standards have a granite fimish
vl are twenty-five feet high, The centerss ATEWO-ROOM MOTOR BUNGALOW

of the poles are hollow. Omne 2000-watt HAS ROLL-AWAY ROOF
lamp is used in each, with special glass .'md ¢
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fractors Five maximu illumination, =  For the weekend trip, a two-room bun-
& [‘jj L t;_:nlml.' on wheels has been developed in
i—’ "' l"“"g v Europe. The vehicle, which is driven by a

- I11't'.. -five-horsepower Diesel motor, has a

ék;uhtu and a living room, which :Ilhn may

b be used for sleeping purposes. The roof
,_ﬁu_f the car can be rolled back.

3 — cs77
OLING BY HUMIDITY CONTROL
SAVES PRODUCE SHIPMENTS

IE'TT Cooling railway refrigerator cars by
~ JJumidity control instead of temperature
.]1;..1111:1_;! iz expected to result in large sav-

“ings of shipments of meat, butter, poultry

mnn eggs, This method of refrigeration is

aid to prevent frozen or chilled products

rom Ysweating” when they are removed
éﬂ

rom the refrigerator. This aften spoils
~~the produce. The new system controls
] . ’ the humidity so that it is equal to or less
— than the humidity of the surroundings to
= e which the produce goes.

=
-

When freshly cut, mahogany wood is

Re-
New Lahtioe, 3900 s em 2 ™ not dark pu light red o r
1
C
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%hw:. Wu‘t:r; Air :
ramsport; t. : '
Fast Nosthrup Eﬁ_:l -
Below, “De-lcers

an the Tail

N the realm of air, few spectacular feats
remain for man to perform. He has
used the airplane to girdle the world,
achieve the dangerous ountside loop, climb
inta the stratosphere and fly over hoth
Poles. All of theze accomplishments have
indicated the modern airplane’s potential
carrving power, speed and endurance,

To what extent can vou, vourself, ntilize
the aerial seven-league hootz which sci-
ence is preparing for vou? How soon will
it he possible for vou to leave one coast
for a weekend visit on the other? How
fast can vou fAy safely?

Science has just won one great battle as
the preliminary skirmish to a still greater
ome, It has made vou accept the trans-
port airplane as commonplace. There has
never heen any fear of the commonplace
and that is exactly what the airplane has
hecome in the past four vears. The com-
mercial use of the airplane has involved
the overcoming of a3 human inhibition as
old as the human race. That science has
converted wvou to this use, however, is
shown by the fact that during 1932 the
record number of 48,000,000 commercial
air-miles were flown in America, with
534,000 passengers heing carried,

Today, having converted you to the use
of the airplane, science is engaged in the
imposing task of making that use possible

854

at still lower cost, at greater speed and
with absolute safety. Alreadv it has made
great strides in this direction,

From 1920 to 1927, the average cruising
apeei of commercial airplanes was a maxi-
mum of 100 miles per hour. From 1928 to
1932 it averaged between 115 and 120 miles
per hour. And the summer of 1933 is cer-
tain to witness a new average of at least
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A Contrast In Size:
Largoe Multomotored —
Planes Are Mas P E
ular as Transporia
in This Country

150 mijles per hour with the possibiliiy of
reaching 2000 At the same time, the aver-
pEe passenger fave of eleven cents per mile
in 1928 went down to six and two-tenths
cents in 1932 with even a lower average
expected in 19331

“The scientist and the aircraft engineer,
in spite of the mechanical perfection of
the airplane, have just started their johs."
states Richard W. Robbins, president of
Transcontinental and Western Air, Ine.
“They are not concerned only with fur-
ther refinements of their present handi-
work, but are faced with the responsibility

Oy 72

| FLY SAFELY?

Miow and Improwved Safery
Devices Kieen Sten  with
II':I': ]:lll'l'l.'l.ull:l:nr_ l'_hr .,a.il.'-
Traosport Sneed: Hére &
Pewerful Light fAids m
ohifp 16 Landing

of meeting the demands of a people wha
ask that they make further contributions
to the elimmation of time from distance.”

How is this problem of greater speed
with safety to be solved? One method
which suggested itself to foreign zcientists
was by flyving through the stratosphere.
The great acronautical expert, Dr. Tunkers,
built the “Ju 49" a “stratosphere trans-

B35



port plane,” to experiment with
the idea that speed might be in-
creased by rizing to the =trata
where the less-dense atmosphere
offered less resistance, for where

POPULAR MECHANICS

the air is only & guarter as dense {
as at sea level, the airplane: will |
travel twice as fast, |
Twao major ]II"I:-]I]{'1I'|'-. [parw ever,
conironted Doctor Junkers and
other flhl"q,'?;;':l'l acpenbizie, (e was
to periect an engine that would g
function in thin aizs. The other I,
was to perfect an air-tight cabin  poy erowa Tnspeciing a 5"'“--.5__
in which sea-level pressure 1|'|E;;.:'|| Transport; Below, Flaps .q"'a,_
be maintained with an adequate  Braxes oo Becreane the e
13AT1 ] Brakes Decreane the e
supply of oxvgen provided, for in Liidmy Spaed -H"'“-.___q_

a tramsport plane 1t would be 1m-
practical to furnish passengers with oxy-
men TE"FPiI'-ﬁICIr?.-.

While foreign scientista finally perfect-
ed a cabin that would be proof against
leakage despite the greater pressure from
within and the effects of ice-cold atmos-
phere outside and normal temperature
within, American aeronautical experts
were making strides in achieving greater
transport speed without resorting to strat-
ospheric heightz, Recent advancements in
these efforts have been so great that Mr.
Robbins makes this prediction:

We do not believe we will have to wait
for the development of stratosgphere flving
to operate planes from coast to coast and
from Canada to the Gulf of Mexico be-

tween dusk and dawn, Tt will come about
in the next few vears through a refinement
of our present airplanes with more effec-
tive emplovment of motive power, new
streamlining principles and safer landing
characteristics.

“Overnight facilities to travel by air-
plane extend about 1,40 miles from the
principal trade centers of the country. In
this overnight zone, no business time is
lost, Planes now under construction as-
sure the clipping off of six additional
hours in 1933, which will add another 1,000
miles to this zone”

Air-line passengers, then, soon will be
able to fly algng the nation's skyways at
almost four miles a minute. Several air-
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craft companies are building transport
craft with speed perlormance approaching
the four-mile-m-minito I-|:.'_|||'-'. el |f|11"i|'._1_:
the vear, these new planes will make their
debut,

Omie of these acronantical experts, Zant-
ford LY. Granville, iz building a new trans-
port plane to carry eight passengers and
S0 poundsz of mail and express and to at-
lain & top -|a-l.'|'-.| of more than 225 miles
an hooar, It isadevelopment of the world's
fastest land airplane, the tiny “Gee Bee,”
created by the same designer.

"Dusk-to-dawn  seevice: from coast 1o
coast 15 much nearer the actual truth than

_l—'_'_

Above, Nearly Every City Now Has & Maodern Afrpers Capable
of Handling Air affic Twenty-Four Hours a Day; Below,

Locking Down on a Mountain from a Transport

mst people believe, In omy opin-
ion i ermising speed of well over
200 miles per hour will be 1nouse
o1l =ome of the schedaled passen-
ger rmns hefore the end of the
vear,” states Mre, Granville.
“Faster transport flight seems
to be purely a matter of design
for hetter streamlining, for least-
possible resistance and the in-
L TE s |l|. ;||..;|_i|;|.|||l_' II-CIT‘-I.'FII'_I\\'II'F '-|||
single-engine units, Developments
of this naiure are ;|'||'4':||::_1' Al
pleted or under wav which will, in
my opinion, make unusual cruis-
ing speed an evervday perform-
ance m the very fnear future;”
How safe will von he winging
vour way across the continent at
still greater spead ! Science is al-
ready actively engaped on this
problem, With speed swinging in
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REVE AS1NG BEVEL GEARS.

T REE $fl SHAFT, REVOLWE W1TH
SHAF T WHEN H.'r.'nI'.ILTE ARL
EMERGIZED ——o

—

CLUTCH-DOG SLICES ONETY BY
A&CTION OF MAGKE TS ENGACIMG UPPCH
O LEER REVEL TOMOVE SORNTROL
SURFALE

—

=— ELEWATH
L

RUCCER e

HAND CLUTEH-A

POWER SOURCE TO MIOWE 1
ALL THREL COMTRELS — e

DIAGRAMMATIC PLAN OF SPERRY AUTOMATIC PILOT

MECHANICS
- AILERON TROLLEY "|-l|11. :1 nder 'l'l_'i'l_'-' -
CONTACTOR signed to permit trans-
/HﬁﬁlzﬂﬂTﬂL port planes to Eu".llln'llj:.'
GYRD be tanded “blind™
Eﬁﬁ.ﬁﬁrk_‘ﬁwml without the |_ti|_|_||_ L

ing: the sround, by
means of & radie de-

ﬁHD!’LE'uiT;“I}

o

vice known as the
ELEWATIA “hent beam,” some of
TROLLLY y
TAZ ] which have already

CONTAC TN
been installed.
Still another safety

¥ T GYRO device ia the “robot l_:.i.
o FON CONTROLLING = 2 3
micoripenok | 1ot devised to relieve
ol e the transport pilot of
BLIDDER TRALLEY 3 k
COHTACTOR the stedin of actual
MAGHLTIC=CLUTEH driving while aloit. On

"TEPE 3ERVD WIOTDRE

an upward curve, the average passenger
hazard on American arrlines in 1932 was
one-third the average of that of the four
Previons Years.

mafety devices to correct any hazard in-
curred by extra speed are being devised
cven as rapidly as the extra specd itself s
heing e|t"l.'l.'[ll[:--.'|[. Ohne of the deawbhacks to
fast planes—high-landing specd of seven-
tyv-five miles an hour—recently has heen
overcome by the invention of “wing
brakes,” split trailing edpe flaps, simple in
construction, vet the most effective means
of increasing lift and drag for slow land-
ings, in some cases permitting a fast plane
to land in one-third the distanece it would
require without them.

Anather device being installed on trans-
port planes, “de-icers,” prevents the for-
mation of ice on the wings, a hazard that
is being totally eliminated. These de-icers,
known as “airplanc boots,” are attached
to the leading edges of the wings and of
the tail surfaces, In eold, wet air where ice
is liable to form, thev are inflated and de-
flated rapidly by means of compressed air,
the pulsations effectively preventing for-
mation of ice.

Blind flying, in case of fog or other oh-
structions to the vision, is well past the
experimental stage, so much so, in fact,
that many pilots are required to take a
courze in blind fAying. Experiments are

e
E i

Panel., amd

Automatic Piloz Tnstrument
s\lﬂ-rh Showing How It Controls the Plane

on

long runs, the robot pilot permits the hu-
man pilot to simply watch the dials while
the plane is maintained on an even com-
pass-directed flight at a constant altitude.

When the pilot who is operating the
transport plane encounters fog, he has
but toe set the gyroscopes in motion, and
the work is then taken over by the auto-
matic pilot which functions twice as fast
a5 the human pilot in making corrections,
for tiny electric “hngers” feel the most
minute deviation from the course and cor-
rect it before the human knows what is
happening,

In spite of these many safety devices,
the piletless plane is highly improhable for
some time to come. While the develop-
ment of the automatic pilot, for example,
haz reached a high stage of perfection,
acronautical experts reject the idea of us-
ing it to replace even the eopilot.

Contrary to expectations of a few years
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ago, the type of planc
which will speed vou safe-
Iv through the air in the
future will not be a huge,
manyv-motored affair. The
tendency now is toward
speady single-motored
passenger planes, and
rreater speed will bring
still lower fares, It has
been proved, for exam-
ple, that while high speed
costs money in some oi-
rections, it saves it in
others, A plane that trav-
els 1,500 miles in ten hours
can be operated at less
per mile than a plane that
travels only 1,000 miles in
ten howurs, and which
costs lesz for each hour it iz in the air.

Lookimg further into the futore, science
is preparing for even double the speed of
1933, States Dr. Gustavy Egloff, Chicago
scientist :

“Motors have driven atrplancs In excess
off HH) wiiles an hour, motor cars more than
250t miles and speedboats more than 120,
Common ertismg speeds for modern mo-
tor cars are now ahout sixty-five miles an
hour, Ten vears ago their average was
thirty-five. An immense amount of re-
search 15 poing on to anticipate lubrica-
tion needs of the fnfure, when more than
double the speeds of those now in prac-
tice are attaimed.”

During the next few vears, in perfects
ing new safety devices, and obiaining even
preater speed, undonbtedly pilots and re-
zearch engineers will continue to be killed
in their quest. These risks and fatalities
are stoically accepted az all i the dav's
work hy the aeronautical engineers and
scientista, Their research has progressed
to a point where passenger traffic on
America’s airlines increased 210 per cent
from 1929 to 1932 at a time when railroad
traffic fell off forty-six per cent: to a
point where American transport planes in
1932 flew one-third more miles than all of
the rest of the world put together; to a
point where safe, fast cconomical air
transportation for the average man is as-
sured, and to a point where vour own use
of 200-mile-per-hour aenal zeven-league
boots 15 veritably just around the corner!

Making Drums for the Use of the British Army; the Men Are Steciching
‘nﬁlilum on the Drum Hoops, Preparatory to Installing the Heads

(‘;’S.i‘f

ONE FAMILY PRODUCES DRUMS
FOR ENTIRE BRITISH ARMY

Army pageantry would be incomplete
without the crash of drums, and many of

the drums of war are beantifully made-

and have painted on them the regimental
crest or other insignia, Most of the fl[{{m.r-.
for the British army for the past jsixty
vears have been produced by a famly of
specialists in thiz work residing on the
eldpe of the estate of the Prince of Wales,
These men are adept at stretching vellum
attl ebtaining the proper tension.

ACCURATE SHAPER FOR WHEEL

OF WRENCH GRINDER C g0 3

Corrugated or
ridged gripping
surfaces for pliers
and wrenchesz are
nsunally formed
with a grinding
wheel, and to make
accurate ridges, it
iz essential that
the wheel he kept
in road condition,
For this purpose a
grinder is now offered with a precision
wheel shaper which keepz the shape accu-
rate at all times,

! [ Nearly forty per cent of the people in
the United States owe their living to in-

dustries that did not exist forty year: -
CBox 3o, ’
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to gencration, are finding
a ready market and pock-
ethooks are being filled
with the proceeds from
keepsakes and knick-
knacks of gold. Stores
which buy nothing but
old gold are springing up
amd canvassers are being
sent from housze to house
in some sections to offer
cash for the metal. Tt s
estimated that every fams
ily has at least two dol-
lars worth of gold jewelry
in the house, By interna-
tional agrecment gold is
valued at 22067 an ounce,
and jewelers pay for it in
the form of old jewelry at
the rate of four cents per
carat per pennyweight,
or $19.20 per ounce for
twenty-four carat pure
rold, One method of
testing the percentage of
pold in oan article is to
place a drop of nitric acid
on it. Nitric acid on gold
bubhbles brown, on brass
the same acid turns green.
The darker the brown,
the amaller the percent-
age of gold. The canvass-
cr makes a rough puess

These Youn
the Boat Rests on Land and

DRY-LAND SHIP AIDS TRAINING
OF ENGLISH SEA SCOUTS

Training in various branches of naval
work 18 given one group of English sea
_.'-u_l;_IZ_ZI_I:u_h__DJ]_B_dI'—‘.--LH-H-rI ship, If the voung
sailors fall overboard, they land on the
school lawn instead of in the water. The
craft 15 hfty feet long and equipped with
mast and rigging.

chzL?ﬂf

GOLD DEMAND OFFERS MARKET
o 54" FOR OLD JEWELRY

One effect of the heavy demand for gold
in this and other countries has been to
bring oll jewelry out of hiding. Trinkets
of all kind: including hundreds which
¢ been passed down from generation

mﬁ%

& et A clad

J e o Lot ot s Dikad i T ing. Bes Bhory e

at the weight unless he
carries jewelers' scales.

His guess must be fairly accurate, how-

cver, for small trinkets weigh little, and if
he pavs too mich the refiner does not
mike good the loss, The jeweler and re-
finer use the same method, but have accu-
rate equipment. When using the acid test,
they scrape an old gold watch on a test-
ing stone. This leaves some gold mark-
ings on the stone. Alongside they scrape a
gold needle, one of a set stamped accu-
ratelv with its gold content. They pick
the needle nearest the possible gold con-
tent, then apply the acid to bath markings,
and a comparison of color tells the value
of the ormament. For gold of a higher
cofitent than fourteen per cent, a drop of
muriatic acid s added to the nitric pcid,
the comhbination giving a more accurate
result. No gold ornament is worthless,
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HYDRAULIC PLANE BREKE““?‘ [
WORKS LIKE AUTO
CLUTCH (o > =

Desipned for airplanes hnat
adaptable to autos, a new hvdrau- T
lic brake has been found haghls
efficient in testzs, The rating 153
nmnety-seven per cent, as coms
pared 1o about thirty-five per cent
efficiency for average mechanical % 8§
brakes. It is zimple in construc- 3
tion, consisting of 4 series of al- &
ternate bronze and steel disks, S rx
which can be pressed together |-1 e
an oil-operated piston {'1}1111Hl"1 —
by the brake pedal, Practically : E
wear 15 borne by the hronze p].tl.-. 5
which are LLL-‘h!I} teplaced. This 3
brake has 3530 inches of braking ™=
surface, compared to seventy-two = o
for a band-type brake of compar- &'f_-}
able size. An oil pressure of 150 §
pounds operates the mechani=n, o
instead of 000 or more for othe r‘i
tvpes, Greater smoothness, re- 3008
serve power and instantancous re- 0
lease are some advantages, of; ‘?
i|-|_1-|;||;;.-|-1-_-|_-|-|_,_-_|: in H.iT]'.II:L:Ih'_' ervicn :,_h(:-%;l"inui.ng Acid-Proof Rubber Lining inside a Tank Car; the Bobber

F

i . [y Shaped by Hand over Rounded River Heads
the fact that the brake is howse

i the outside hob flange where Meat is TANEK CAR LINED WITH RUBEBER
f[11":|"'ii."ll {_1'.,\,-11;:.' w.i1_l|.-|;|ur I;_:I.il,rtlﬂ-giﬂ!: [i'll,'," i‘l"l}. CARRIEE A':ID E&FELT
No special landing-gear design 15 vsed, ;
Becanse hyvdrochloric acid eats through
sieel and other metals, twelve-gallon car-
Y boys of glass have long been used in trans-
Sporting it. Recently, however, rubber-
1\.’uu--ﬂ tank cars have been employved to
carry 8000 gallons at a time. The interior
Mol the tank s sandblasted smooth and
rihree coats of liguoid cement are apphied.
w=d hen acid-proof rubber, one-fourth inch
~Jthick, is cut to measure and laid on the
Frmetal. The rubhber is shaped by hand over
cach rounded rivet head, after which all
openings are closed and steam pressure
ipplied to cure the rubber lining.

!

CE UMBRELLA FOR PROPELLER
PROTECTS PLANE (> SC

Overcoming the last ice peril of fving,

an umbrella that Gts in front of the pro-
—=pcller prevents formation of ice on the
—byb and blades, The first flrw.*lnpmtnt

i protection of planes from ice waz an
Increased Efficiency Is Climed for Mew Ml‘lﬂiﬂﬂﬁﬁ p P i
Brakes; Photts Show Simple Construction overshoe” mﬂi fitted on the wings, M

L?wéiﬂm
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Robot Shnwman Flashes Lights and Talkies

E e

FOUR STAHNDARD MOVIE
PROJECTORSE AMD OPERATORS
I CROWHN PROJECT THE
FiILMS OM THE wWallLs OF
TRAVEL AND TRAMESPORT
BurnLbi MG

| AMPLIFIERS FOR
SQUNHD. EFFECTS
ARE LOCATED
BETWEEN LamMPs

et
;‘HE'H’GL"»-IH'I"
EYLINDER 'l.-'qI-I'I'H
W EOLORED GLH&S 15
HHIETJ Al R&ISED
' WER HUGE LAMP

COLORED PATTERMS i
OF LIGHT ARE THEOWHN \.
OH: THE WALLS FROM ]
BEVOLVING CYLIHNDER lIIlI‘__.:|--'

MOTION PICTURES

WHICH SHOW THE

OEVELOPMENT AND p——

PROGRESS OF THE i I )
EMNERAL

ﬂ_‘L IHNDUSTRY FrJ:‘q:HIFﬁI'TS

. § e L

o A b u
W)

S e

Artist's Representation of Twenty-Eight-Ton Crown That Will Give an Entire Show; Insgts Show Some of
the Interior Comatruction of the Robar
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Electric ‘Brain’ Runs Projectors in Big Crown

.-C"'

Hevg Is Electrle “Brain
Showes -t Left, Thas Rons
thie Ehow: Leoaoking throwgh
Halcomy, We See the Giant
Crawn in Operation; Inset
Iz Program Drom pnd
Ewitchboard

1|1l.-|l'il'|lll::'_' '||:,_'|I1-. AT |'i'.|:_' '.".|_|_-i|_' ;l_|'.r| k-
tion pictures with sound will he Aashed
atil |l|'|rrI-:'|‘:||;q.'! f'-_'.' a robot showman with
it electrie “hraimn’” at the Century of Prog-
ress exposition. Under the great dome of
the Travel and Transport building, a giant
red crown will honse the projection room
and equipment for telling the story of oil
with film, sound and huge electric lamps,
Dn the balcony overlooking this marvel
will hie the electric hrain which direets the
show. Constructed of stecl, a base =up-
porting the twentv-eight-ton crown will
rise forty feet above the floor. The upper
part of the base will be divided into three
sections, each containing an electric hulh
of ten kilowatts power, Through sten-
ciled designs, the giant lights will cazt col-
ored light patterns on the canvas-covered
sidles of the domed structure, In the base
of the crown will he twentv-four hghts,
alternating with twenty-four lowd speak-
ers from which will come voices and mu-
eic. Within the crown will be four movie
projectors to project on separate screens,
Outside the crown and rising to the cross
at the top, crown jewelz of light will glow,
The exhibit, built for the Standard 04l

GEMERATOAS

company of Indiana, will he contralled by
an ¢lectric” brain, called the “controlo-
phone” Thiz device gives each mechan-
ical and electrical actor in the show his
cue by means of motors, a program drum
and a large switchboard, As the program
drum turns, wrrepular nidges on the owt-
side of the evlinder trip small mercury
switches, causing the clectrical switch-
hoard to operate. Thus, each light comes
on at the right time, each voice is heard
at the proper moment and the movie pro-
jectors are started, The show opens with
cipecially composed music, As this over-
ture cloges, movie projectors throw on the
sereens i whirling pattern of light which
resolves itzelf into the word “oil.” seeming
tor hurst in the spectator’s face. Then talk-
ing pictures tell the story of oil's uses
from early times to the present and show
hundreds of wayrs in which oil smooths
the way for world commerce. Exceopt for
operators in the projection hooth, the ex-
hibit will be entirely automatic.
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possible, will he helow noermal,
That is the forecast of Dir. Charles
Gz, Abhot, who haz made an imten-
sivE Byl the relationship be-
tween }-‘hu sun’s “weather” and
that on'the earth. While this re-
lationship is believed to be very
intindate, it is so complex that it
iz got possible to make valid de-

I k
Below, Shaping an Autd- "ﬂ":f:i In Dough Preliminary to

Creating Tiny Eeplica[pf Detign for a Neéw Car

AUTO MODELS MADE OF DOUGH
IN CREATING NEW DESIGNS

In creating-new automobile bodies, de-
A\/ﬁﬁﬁk with small models which are
first formed with a sort of koeading
dough, This dough iz carefully shaped un-

til the desipn s symmetrical and meets the
specifications, then the dough model is

used In creating a tiny metal replica of the

car. After that it is a relatively simple
matter to enlarpe the size of the model to

the requirements for a real automobile.

SUN TO BE COOLER TWO YEARS
'8, o % SAYS WEATHER OBSERVER

For twao yvears the average radiation of
the sun into space, from which the earthl

obtains the heat and light which make Hiu;jajl

dyctions from' one to the other.
S0, Doctor Abbot points out, the
prediction has nothing to do with the
earth's I,-{crmporamres.. Two years ago he
forecast that the solar radiation would be
ahove normal and the sun, as he predicted,
has given out considerably more heat than
normally. The fact that there will be a
distent lowering of zolar radiation
dly can help having an effect on tem-
ratures on earth. This does not mean,
owever, that there will be two cold years.
‘omplex as 15 the sun's weather, the
veather on earth is vastly more intricate.
It is affected by mountains, deserts, vege-
fation, oCceans, oCcean  curremts,  snow,
clouds, humidity and winds. If Doctor

Abbet ean forecast accurately the mfu-
ence of solar radiation on the earth's tem-
peratures, he will have solved a problem,
one that now prevents the metecorologist

from r:nc]ﬁj‘jﬂid long-range forecasts.

[
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WEA‘I‘HER IS BIGGEST FACTOR

IN EARTH'S LIFE _, ¢ Q N

ot There 15 no such thing as bad weather.
‘§]t i= nothing more than a superstition cre-
QF,;:I;::rE by people who do not ke rainy days,

according to D, jﬂ”lﬁg_‘_’!-ﬁﬂ“_”{_?“‘wm'

#lorist of the New York office of the U, 8,
weather bureat er 15 the perfectly
harmor aperation of natural laws,
Doctor Scarr says, and instead of there
being bad weather, it is just a different
kined of pood weather, Without the rain,
and 15 accompanying clouds, there would
he no rivers, lakes, vegetables, in fact, no
ife, Daoctor Secarr calls weather the great-
cst physical influence m the world.

? GREEN-RUBEER TENNIS COURTS
s HAVE EFFECT OF LAWN

Green rubber is heing 1111111'117.{{'? "{L in
i paroils EI'.:'I'|'|'|'II'.:"|1'|'||§] for sur facing tennis
courts, imitating lawn tennis grounds and
giving a restiul cffect. The material is

» supplied in bulk to be broken ap, sieved
over a prepared bed and rolled until it is
smooth and even, With white plaving
lines inlawd, the court requires little atten-
tion, While the rubber-coated court iz
classificed as hard-suarfaced, it has much of
the springinezs of natural turi.

P{'}F'[ LAR MECIHAN

Taop, Tennis Coort Laid Out;

Bottom, How the Sur-

face of Graeny Rubber In Appibed the bottom of an arm of the ocean.
02 ke eyt |
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Grlll of Scrollsawed Wond Has Surfacing Troktment
1o Make It Appear Like Metal

WOOD IS FINISHED LIKE METAL
BY SURFACING PROCESS

Waood of wallboard can be given a me-
tallic appearance by a surfacing process
which enables a rustic iron, or other met-
al, decorative appearance to he applied to
serallsawed wood, Without close exami-
nation, such a partition appears to be of
heavy metal, although it is so0 light that a
child ean lift it, Even hinges can be made
convincing by making them of paper and
treating them with the metallizing proe-
ez, All kinds of sipns, plagues, shiclds
and partitions can be made in this manner.

ccs

HOW PLANE IS LANDED ON ICE

IMiats at Selfridge field have developed § ;3

a new techmiqme [or laditmg their fast pur- -

suit ships on the icein winter flving. These ,i

planes are equipped  with skis and on

smooth ice sometimes coast for hundreds

of vards. To prevent this, the ships are wﬁl‘r"ﬁ

landed in the uswal manner, then the rud-

ders are operated to cavse them to skid ':-3
&3

around until they are sliding backward,
A burst of the motor then stops such a
ship within a few feet. Of course, this
maneuver is never attempted except when
the ice is smooth,

R —

I Yellowstone national park was once at




C¥d

s

Seconds' [HOUGHT

__'_;_‘---I'F e . ek o

i'#_"... .r l-r '

1"

H 1

i e |

o

By JOSEPH D. MOUNTAIN

1”_. FTHAT would you do i an

carthiquake suddenly rocked
the Aoor under yvour feet? Or a
tornado sucked at vour home with
black funnel Lips? Or a typlioon
harled §tz rending fury against
vour ship? Or a rip tide draggred
vou 1o seaF

If vou allowed vour natural in-
stincts of terror to grip vou, panic
wounld either paralyvze vou or
throw vou into foolishly dangerous action,
You might even die of “heart fright.,” In
the recent Califormia earthquake, twelve
persong succumbed to heart fallure pro-
duced by terror,

Panic, or ignorance of what to do, which
is & breeder of panic, swells the lists of
dead m every disaster, Nowhere 15 mah
instinct more seli-destructive. Some vears
ago the “Eastland,” a Great Lakes excur-
sion boat, carried her jammed hundreds to
death when, in panic, they stampeded to
one side of the deck, and the great ship
ralled over into the Chicago river.

The life guards at Santa Monica heach,
California, say that practically all the

Bod

Dut Mews o

Abowve, E“I.l'“q' Wireless EBration Set Up by MNavy Sending

Califorzia Earthquake; Below, House Wrecked by
Quake; Wate That Darmajpe Was Outside

drownings from rip tides are the result of
panic, The ordinary swimmer, unless so
frightened that he threshes away his
strength in fighting the tide, can safely
ride that tide and then gain the beach,

In the southern California earthquake,
the majority of deaths resulted from the
first panic that a catastrophe always pro-
duces, Most of those killed and injored
were crushed by falling masonry as they
rushed into the streets. The appalling list
of casualties was many times greater than
it would have been had each person
thought for five seconds. That hrief flash
of clear thinking at the beginning of any
catastrophe is the safest insurance against

i



Above Red-Cross Reliel Station in Quake Zone: Beldow,
Guarding Property and Refugees after the Southern
Calidarnin Earthquake

ideath or 1njury. Fsyehologists
bave discovered that pane spreads
m unarganized groups, in which
pio ofe lias 4 fecling of Froup re-
sponsihility, Hepson rather than
i||-'ir|:_‘- ||:||':- T '!llrnfz-m- -:_'r-|;l:'--]|-'||
by some authority., Unless, then,
vau care - part of a |5i--|'i|:-|i1||':|
beudy, such as police, army or
navy, 1t s saler, 1noa disaster, to
remain by vowrself than to rosh
to volr neirchloes,
In spite: of the dangers
ST oies, |'--.'l:-|l|-.' flockod into the
listrict of Los Angeles on the night of the
carthgquake., Police combated this herd in-
stinct to the best of their ability, buat de-
spite their efforts, three unnecessary deaths
were ciaased i Les Angeles by panic, “As
so0n as orgamized au the police,
beid closed the theaters and cabarets and
calmed the panic-stricken crowds, o more
deaths and  few Cinjuries oceurred, Al-
IE'll'-II:,_'|I lnpre l.'l'-ll'.il'.:_;’l.'l ts af the ar v
navy were stationed an the Long Beach
aren, tleere were only two casualties inthe
service. This can only be attributed to the
fact that reason, and not instinet, prevailed,

]
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In lpss than three hours after the tem-
blor had shaken down their houzes and
offices, while the people huddled in stark
panic at the repeated shocks, the relief
arencies were mobilized and in control of
the situation, And so effective was organ-
ized effort that in forty hours the news
wias sent out that no more doctors or
nurses were necded. Although some of
the water mains burst, the fire department,
reinforced by Los Angeles companies, ef-
fectively prevented the spread of fire and
terror. For two days following the quake
the army air corps reserve Rept observa-
tion planes patrolling the devastated area
for fires. Orgpanizations where thought,
pather than instinet, ruled, extended a

the instinct of panic, re-
mained in his shop and es-
caped without a scratch,

Two doctors, by cool-
ness of thought, saved
not only their lives hat

T FPreparing Food

fn':p'h‘.zlu ces in the

Army's oriable

Hitchens; Right, Part

of i Long Beach High

Schial Dlﬂﬁll.’fld ¥
the Temblor

the hives of their patients 1n the Seaside
haspital at Long Beach., One was attend-
ing a maternity case, Suddenly the room
shook, In the coniused terror of the next
few moments, the doctor pushed the de-
livery table out of danger and probably
saved the life of both mother and child.

strong arm to the panic-
stricken and unorgan-
ized victims,

A few seconds of
thought saved many
lives. A butcherin Long
Beach had twa custon-
ers at the moment of
the shock, Both were
gripped with panic and
fled, the woman oot of
the front door straight
into a raining mass of
bricks that crushed her,
and the man out the
back door into other
falling stones that broke

rp @
e A

-
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his back. The butcher,
whose reason overcame

Long Beach Hospital Wrﬂdrlar
tions Here Durlng Chuake Sav

ake: Twa Docters Performing Opera-
T :ir Patients' Lives by Thelr ﬁlmghunrm
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[n the same hospital another doctor was
performing an operation upon a sniall bhov,
As the walls crashed about the opernting
room the doctor stilled the panic, pushed
the table into a safe corper and soccess-
fully completed the operation.

Five seconds of thought may save your
Iife guzt as i saved the lives of many pa-
trons aof the !.:c:ll'.'u ol theater, demolished
by the same ecarthgwake, When the walls

Above, One of Pilots Who Patrolled the Quake Area Wut:hi‘nﬁ for Mew Fires or Damage; Below, Pilots af

Army Air Corpa Eeserve Getting Lunch betwesn

began wavering, the people sprang from
their seats to stampede the door. The
owner, by instant presence of mind avert-
ed the rush, and eleared the theater in an
orderly wav. Not a patron was mjured.
Not long ago, a ship off Burma, jammed
with Chinese coolic passengers, with Chi-
nese for a crew, was caught in a typhoon,
The crew deserted their posts and the
British tar who wore the captain's stripes,
found his ship being pounded to pieces,
He quicted his excited mates, armed them
with revalvers, and drove the Chinese back

atral Flights af Devastated Arga

to their posts, With order restored he
brought hiz ship through the tvphoon,

If vou would zave vour life in any diz-
aster, think five clear seconds, avoud a feel-
ing of consternation, and act with reason,
not with instinct, Then when panic grips
the crowd, act to prevent a seli-destructive
hubbub, Althowsh more than g hundred
were killed in southern California’s catas-
trophe, thowsands were saved by quick, in-
tellipent, reasoned action by soldiers, sail-
e, marines, and other organized bodies
trained to orderly thought and action,
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Top, How Same Wind
Helps Planes Grodige in
Opposite Directions:
Baottom, Two Views of
Instrument Used in
S-Et'll:llg Secsat of 1thg
Phenomenon

For several
years pilots for
Western Air Ex-

tween dalt Lake
City and Los An-
reles, have been
puazrzled hv a
sirange '|:||H:1|||||'.a
enon which added to the speed of their
ships, They noticed that planes from Los
Angeles often encountered tail winds at
high altitudes while ships headed in the
opposite direction had tail winds at lower
altitudes at the same time. The phenom-
enon was noted so frequently that the
pilots were convinced it was not a mere
atmospheric freak, so the meteorological
department of the air line brought the
facts to the attention of the research de-
partments of the California Institute of

—— e p—

Technology and Scripps. Institute  of
Dee oday the three organiza-

rving on experiments to de-
termine /whether Utah, the northwestern
tip of .ﬁri;:nna. MNevada and southern Cal-
ifornig constitute one of the three known
“clos¢d-cireulation” areas in the world
Such an area is one in which a cold influx
of gir travels to a warmer section, usually
an/ ocean, where it is warmed and then
rises to high altitodes to return to o its
ource. It is believed the cool air from

ST | SO oD

the Utah plateau sweeps across the Great
American desert at altitudes below 6,000
feet, and uwpon reaching the ocean rises
above 20000 feet, then returns to the pla-
tean region, descending wpon cooling and
repeating the process. Norway and Green-
land are the only other known places with
closed-circulation areaz. If the theory is
proved true for the Pacific coast, the re-
sults will be of great benefit to southern
California agriculture, since it is claimed
weather can be forecast much further in
advance,  Aviation will alse be aided
through a more accurate forecasting of
tail winds, although this bhencht may be
offset somewhat by inability of prezent
tvpes of ships to flv at altitudes over 20,000
feet. To check the theory, a German in-
strument, the “aecrometeorgraph,” which
automatically records humidity, atmos-
pheric pressure and temperature, is carried

on the wing of each Western Air plane,



POPULAR MECHANICS

A revolving drum inside
each instrument is cov-
ered with metallic paper
which records the move-
ment of actuwating pens,
Inside the streamlined
box are human haivs
which take the atmos-
phere’s moisture content,
two metallic strips with
different rates of expan-
sion and contraction to
take the pressure, and a
simple harograph to re-

cord pressure. :
C 5

FLEXIELE MARKER
FOR GARDEN

Nursery row markers
mounted on flexible
springs can he left in po-
sition when cultivating as
they are not damaged when struck by cul-
tivators or other implements, The wooden
marker is attached to a rustproof spring
base which in turn s fastened fo two
prongs, Even if run over by a wagon wheel
the marker springs back to the erect posi-
tion, The faces of both horizontal and ver-
tical types are beveled, making the letter-
ing easy o regd from :ljlﬁjndin_:r position,
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Left, Bemall Prejectar Fits Palm of Hand; Right, CloseUp of Open Pro-
jector; Tap, the Device Flashing Slidés on a Scoem

MIDGET FILM-SLIDE PROJECTOR
FITS IN PALM OF HAND

Small enough to fit inte the palm of
vour hand, a midget projector for film
sliddes has begen produced. It resembles a
small cipar box and weirhs only twenty
otunces. The lens iz flush with the case
when not in use, heing pulled oot when
the projector is to be operated, A fifty-
watt lamp slips into place on grooves,
while access to the lamp or other parts is
easy, one side of the case being remaovable,
A focus-adjusting wheel makes possille
the projection of very sharp images,

SKIN IS SPRINKLED LIKE SALT _
IN NEWEST GRAFTING &5 °

Skin is sprinkled on a wound like salt
froms a shaker in the latest method of
grafting. This process has been developed :;'
by research workers of the University of ——__
Cincinnati college of medicine. The 5};_[“P_“\_;.‘5:.—-
resdr—fororaffing, 15 ground and put into ‘%““-.._
a |1|c|r!iﬁ¢"d shaker, then aprinkled over th oo
spot where new skin is desired. The pow
dered /skin grows and spreads ard the
methad corresponds to sowing seed rather
than 'transplanting a tree, Apparently it
makes no difference whether or not the
skin falls “right side up." Heretofore, i
has (been the practice to cat layers of ski
andlfit them over the damaged arca.
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SOUND EEACONS MARK AIRPORT
FOR PLANE LANDING IN FOG

|

.'r ;
How Sound Beam Guides Airplane to Earth: BNote
Three-Hern Arrangement en the Serdir

Blind landings in fog will he made eas-
ier by the use of sonic marker beacons
that designate the boundaries of an air-
port, Three high-pitched whistles, mount-
ed in megaphones, send out fan-shaped
peams of sound. The signals are coded by
interrupting the air supply, thus giving
the pilot additional information and halv-
ing the air consumption of the beacon.
The device, developed by Chester W, Rice
of the General Electric compiny, may
he fmrmted on a truck for portability
ar periranently located on the landing-
ficld howndary. Clear reception of the sig-
nalz without the aid of listening equip-
ment was recorded at 800 feet in a cabin
plane in ore test. With listening equip-
ment, the sgnals were distinet at 2,000
feet. When two beacons are used, the sip-
nals can he so arranged that they wounld
combine to form a single note when the
plane is equidistant from the boundaries.

An aviator is guided to the airport by the
radio-beacon system from a distance of
five to ten miles. Selecting an altitude of
200 fect, he is held by the radio beacon
on a line over the center of the field, When
he comes within 300 feet of the boundary,
he hears the first of the sonic marker bea-
cons. Then he passes into the middle zone
and hears the second heacon. Circling,
and coming back twice more at 1,000 feet
and then 5300, he gets an idea of the size
of the field, and is able to land by ap-
proaching at an altitude of 250 feet,

WASTE PAPER MADE LIKE NEW
42 % BY DE-INKING PROCESS

Waste paper can he turned into news-
print and other forms of reclaimed paper
by a de-inking process that is being used
on a commercial bagis. The process makes
possible the removal of carbon ink, either
black or in colors, and rotogravure ink
from ground-wood waste paper and the
conversion of that paper back into news-
print. Tests of pulp manufactured from
old paper de-inked show that it meets all
requirements of the United States bureaun
of standards of newsprint pulp. No cook-
ing is required and shrinkage is said to be
relatively small,

CA.RR_'_[ER FOR STOEAGE EATTERY
CHLls GRIPS POSTS FIRMLY

Storage hatteries of the latest tvpe can
he carried easily by means of a new de-
vice that grips the posts firmly. In using
the carrier, the chucks arejdropped over
the posts. Lifting i *#
the strap causcs
them to take hold
immediately, Six
equal contacts an
the posts prevent
damage to the soft
lead, in addition to
providing a safe
grip. The chucks
can be released
from the hattery
posts only by lift-
ing the inner shell
with the fingers.
The carrier 1s made of aluminum bronze
with a strap of two-ply rubber-covered

h%nm rgllers ar h:&cntd teel,
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Large Pieces of Plaster Are Fitted Topether Like a
Kome: Famous Buildings a

JIGEAW MODEL OF OLD ROME
THIRTY-FIVE FEET LONG

Consisting of about 1K) sections, a plas-
ter relief model of ancient Rome has been
presented to the Pennsvivania musenm of

rl«'lr h‘-:mn-u- Arte Shown In Rell

t. The moontel which is put together like
a ngsaw puzzle, is thirty-five feet long

and twenty-one feet wide, ‘f

c
RUMBLE SEAT TOP ON ROLLERS
SUPPORTED BY LAZY TONGS

For the anto rumble seat a “window-
curtain® top is now offered which is
wound, when not in use, on a roller like a
curtain roller, and which iz lifted into
place on a pair of lazv tongs. Brackets
into which the tongs collapse are bLolted
near the rear fenders. Tops of the tongs
are connected by a har over which the
canvas cover slides. A bracket for hold-
mg the roller on which the canvas is
wouml al=o extends between the two, To
set up, the bar is pulled up. thus extend-
ing the tongs. A metal piece keeps the
tongs from collapsing and further rigidity

iz obtained by securing a ae:?m! metal

’JWW ;Mwmf
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i,
l.'-:l-t of AncEmt

e Furzle in El.nu!nll..'l:r_

picce to the edge of the rumble seat. The
canvas cover 15 pulled up and forward to
attach to four snaps on the rear of the
auto top. A window in the curtain offers
the driver full use of his rear-vision mir-
ror with the rumhle top in place, and side
curtaims complete the job., It 13 claimed

Canvas Top Is Shown in Place, Buttoned 1o Auto Top
and Supported by Tongs

the top can be raised into p%rtmn n

:LLC}H half ; : minute, »
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This Little Girl Is Admonishing You 40 “Speak Mo Evil, See Mo Evil, Hear Mo Evil™: It Is Easy 1o Make
& Triple Expeaure Like This, Giving Yoo a Three-in:One Picrure

(:.‘l'l. MEERAS are much too well behaved,
The aveéragpe amateur photographer’s
instrument leads a prim and faithful life,
photographing what appears before the
lens and in truth performing a verv im-
portant function—giving pleasure in the
form of gay picture records of past events,
The ooly complaint might be that this
same average camera doesn't do all it can
do. Even the simplest camera 15 really a
versatile device, capable of effects and
tricks to provide entertainment for the
photographer who decides to go exploring
with the familiar instrument

goesin for a career of intellipent misbe-
havior offers a brand-new set of picture
possibilities,

For instance, most anvbody can photo-
graph living people—but imagination is
required to photograph ghosts, Students
of the supernatural bave long debated
whether or not spirits can be caught by a
camera, Well, there's a chance for the
amateur photographer. He may not pho-
tograph genuine, air-floating spirits, but
fiis irends won't be able to prove that the
ghostly figure in his picture was not a

spook, but only a well-exe-

that lies i the table drawer

P31 =00 THIGRLES™ J1LBTLINdE= % '\."_|||I|'-
ithout even leavinge 1k

camera thai

nremises, The

S e

cuted photographic trick,

| |i||||'! ] |'_ |1|'I_ Citie i'.|

r -- -.I. - - o -
many families, vet the prank-

A
»i. ishily munded photographer

e —

Right, the Set-Up for Makin
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-
a Realistic Bear Picturs, Using HnthlnEbm a Ta

Hesult; In Center Is a Similar Set=Up for an

and p Few Props; Left, the
ictare

lephant



your CAMERA

can produce three of a
kind in a picture from
any family.

Hollywood regales the
public with hair-raising
railroad wrecks in scenes
that never happen. The
home photographer can
do the same thing if he
has a toy train, a camera
and a flair for getting cf-
fects with band and lens.

How?

(host photography 13
simple encugh, like many
worthwhile tricks, Here's
the scheme. When the
door rattled downstairs
last night, maybe it was
the wind—or maybe 1t
was the visitor shown in
an accompanying picture,
If the photographer was
hiding close by, he had
o trouble in photograph-
ing what went on. He nead not tell that
he made a double exposure,

First he photographed the door, just as
if he were “shooting” that and nothing
clse, Then, without moving the camera or
winding the film, he dreszed a confederate
in & sheet., This entirely material ghost
took up his position at the door, and the
picture was snapped again—this time with
the shutter set for only half the exposure
time required to make the photograph of
the door. You see it is Just as easy to
make a double exposure bysmeaning to as

& Y

This One Was Easy: the Camora Was Set on the Oround, Painting Up, and
the Girls Were Bending Ower, Looking Down st the Lena

it is by forgetting to wind the Alm, If
double exposure on one film can create
specters out of nowhere, it shouldn't be
difficult by the same means to do all kinds
of tricks with living people, Is there a
aby daughter who 15 s0 charming that
von would like to have three of her? The
kodak will produce the three—in one pic-
ture,

First hang up or find a plain, dark back-
ground, preferably black, and without any
markings to distinguish one part irom any
other part. If the background 15 a dark

Perhaps the Eye of the Camera Never Lies, but You Would Mot Know It from These Pictures) J’Im:rﬂnni'.'
frem a Yacht ve an Aute Wreck Can Be Made with Table-Top Fhotography

BsS
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Top, an Animal Shadow and the Isventor: Center
and Right, Examples of Unusual Camera Angles

cloth, it should hang entirely free from
wrinkles. Dress the child in  fairly
hright clothes—white or light blue, by
chotee.  Then eomes the exposure in
this case, not double exposure but tri-
ple exposure.

Focus the camera, which muist be on
a tripod or some other firm support,
Have the ¢hild <tand in front of the
background in such a position as to ap-
pear toward one ni-:]n:nll the finder. Then
snap the shutter. Without winding on
the film, and with care not 1o move the
camera, direct the child to the center of
the finder, and snap the shutter again.
Repeat the same procedure for the other
side of the picture. Each exposure should
he of the proper length of time to take the
picture if no "funny business” were in-

volved., Each placing of the child in the
finder should avoid overlapping the space
representing an adjoiming image,

The result—obviouzly, triplets having
their picture taken, If the backeround is
dark and plain, the area of the background
in fromt of which the brightly dressed
child stood tor the hirst expogure will not
ochliterate the igure on the flm when the
hittle girl moved over for the second and
third exposures,

There 15 hardly any limit to the nomber
of tricks that can he done by double ex-
posure or multiple cxposure, when photo-
graphs are taken against the kind of back-
pround described. 1§ the placings of the

aubject are carefully measzured, it 15 per-
fectly possible to show one's hest friend
offering himself a cigaret: or to show him
sfquaring off for a boxing hout with the
other half of his “dual personality.”

A mirror is the important “property™ in
another type of camera stunt that is less
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Ahove and at Left, a
Mirror Cadves the Bl-
fect ol Double Expo-
sure, and also Gets
Away from an Appeas-
apce of Posing bor a
Piciure

Abowve, with the Suhject
Facing a Wing Mirror. a
Picturg Can Be Made OF-
fering Back and Front and
Two Side Views

Isn Circle, This Clever Dauble Exposuic
Shows the Man Boxing with Himsell: Left,
a2 Ghost Pictute, Made by Photographing
the Droor Bepacaiely, Then Without Moving
the Camera or Winding Film. Making hocs
ond Exposisie with the “Ghost™ in Positiocn
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Abave, Bemi-Silhouette Which Won $3.000
in Kodak International Comepetivion; Left,
Examples of Silhouetie and Tahle-Top Phi-
tepraphy; Below, Set-Up for Sdlthauetes
deceplive than ioteresting. The
subjject of a mirror photograph
appears in the picture twice, as in
il ':Ill||||.-|l." I_"-\.I:-II'\-|_;|'|.'_ -I||.|_ -.Ill.\.' > =8
of wonder on the part of persans
sepinge e pictire gFives way Lo
admiration for an attractive and
ingenious portrait. This sort of
photorraph gets natorally away
irom stiff, “posed” portraiture,
and 1t s refreshing to see—when
the camera has been placed in the
proper position at one side—a
:||.-|:'||- -|f :_'||-_' -||'||_i|':;| :|_'||:1|5_: waltli il
front-face view in the mirror,

[a this difficult ¥ No more diffi-
cult than any amateur camera
porirait. Only one unusual thing
must be kept in mind, In calco-
lating the distance for [ocusing
: on the image in the mirror, re-
PHOTO _l meembher o gded the diztance bhefwaag (lee
hth';ﬁr - mirror and the subject's face to the dis-
- tance Betweepn the mirror and the cams-
br | era’s lems. It 15 easy to understand that

the light rays are mwiaking a round trip, and

| that mervely the distance from the camery
.!:-]-—-_", to the mirrar 18 not the eorrect tocal dis-
= | I.:|_|i';_'l.'_ I.='|'|.I '“.III'I'. "! 'i'\- IIH."\-';I..-I.III.!.' 1|:l I.'I:I.'I-‘“

wiactx | hoth images in focus—the one in the mir-
roratd the one o |.|.|.l||-:_l.'\-||_ll| down' the




TOEven more entertainment
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lens to increase the depth
of docwus and set the
pointer on the focusing
scale between the proper
distances for the two
1Mages,

A variation of the mir-
ror type of portrait s one
in which the subject fages
a wing mirror. The mir-
ror wings then adid, to
the back and front views;
two side faces in the same
picture,

Remember what fun it
was, in childhood, to cast
animal shadows on a wall
by holding the hands in
sitange waves in front of
a-light? Well, there is

in doing the same thing
for the camera, hecanse
then the shadows will “keep.” The stunt
can be done indoors, with some guch light
spnurce a3 the photoflood or a photoflash
lamp, or it can be done out-of-doorg in
bright zunlight if the sun is shining from
one side. No special technique of the
camerd is required to make such a photo-
graph. At the choice of the photographer,
the picture may include either just the
shadows on a lipht wall or both the shadd-
ows and the person whose hands are mak-
ing them,

What about some queer “camcra an-
gles

Pictures taken from near the fect look-
ing toward the head can give very much
distorted perspective, with rather shock-
ing results, But a more elaborate trick
unusual angles is done with the camera
set on the ground, peinting upward when
the sun is not in a position to shine into
the lens. A group of five or six perzons
should surround it in a circle, joining
their arms, bending over, and looking
down, A “seli-timer™ attached to the in-
strument clicks the shuatter at the right
moment. The picture quite baffles attempta
to guess the position in space occupied by
the circle of zubjects, a human rosette
secmming o stamd nowhere,

Ce precauniion s necessary in taking
this picture, The group should stand on a

(Continaal 0 page 1I8A)
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Water Contalners for Desert Eegions Divided inte Sections; It Is Claimed
Thia Form of Construction Decreases Evaporation

WATER RESERVOIR FOR DESERT
LESSENS EVAPORATION

Water reservoirs intended particularly
for desert or arid regions, where evapora-
tion is very rapid, conserve whatever wa-
ter may be available by the shape of the
tanks themselves, The circular containers
are divaded into sections, and it s claimed
this arrangement decreases evaporation.

GAUGE SETS CROSSCUT SAWS

FOR E F?‘(‘C}EN‘I&.C;FERATIDH C

P'r.'rfl:f:rf adjustmént af geClit saws can
he made with a combination set and raker
gauge that simplifies saw-filing. The de-
vice is provided with a graduated scale
system which indicates errors in adjust-
ments to the thousandth part of an inch.
Different adjustments for various kinds of
saws and woods are possible,

Gauge That Helps to File Crosscut Saw Accurately;
Marked Figures 1 Epfitrain

27
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Alumlaum Allay Canoe E%rht-nm Feet Long and W:i?h'
n

Pounds: I I3

BIG ALUMINUM CANOE WEIGHS
ONLY THIRTY-FIVE POUNDS

Weighing only thirtv-five pounds, an
cighteen-foot canoe made of aluminum al-
lov has other advantapes besides lightness,
Its speed in the water 15 increased because
of less “skin friction™ and it 15 exception-
ally sturdy. The boat is intended for a
F00-pound load but actually will loat 1,000
pounds,

THREE-HUNDREDTHS OF A CENT
j‘lr AUTO’S COST PER MINUTE

Your automobile costs you .03 of a cent
per minute or more cach time 1t 15 halted
by traffic lights. In addition, such delayvs
cost vou one-third of & cent and ecach of
vour gucsts a similar amount. If vou and
four puests are stopped one minuie, the
stop light has caused a loss of nearly two
cents. These are fgures compiled by 5
Johannesapn, New Jersey hirghway engi-
neetr, and based on a car costing 3000, T
it doesn’t last six years, the price of tralfic
stops goes up. If the 3900 car iz operated
twenty-four hours a dav the year round,
A3 of a cent iz the minute by minute ex-
pense for interest, insurance, license, ga-

.  POPULAR MEC

toided ta Carry a Load of 70

N

R ool

- l*i rage, taxes and degfecia-
[ tion a yvear. Gasoline
. burned is not included.
[ Ii vou don’t drive your
car that much, you have
to charge more than {3
of a cent a minute at the
stop lights.
BEOMEBAY TO BERLIN
BY AUTO IN
FIVE WEEKS
S “Back-tracking part of
[ :116'{'::“:13 taken by the
armics of Alexander the
e Great, two German mo-
£ torists recently made an
~automaobile trip between
= Bombay and Berlin, 8,000
o miles, in thirty-Ave davs,
= For the first time, an auto
= crossed the Persian salt
desert, the Dasht-I-Lut,

oy
1™

- = hitherto traversed only
Only Thirty-Fi by camel caravans. In
Pounds

Asiatic Turkey, between
Beirut and the Bosporus, the adventur-
ers were held to twenty-three miles per
day by winter rains. On the other hand,
they made 500 miles a day in the Syrian
desert, Sixteen hundred miles of the trip
were over roadless deserts, while for 2,000
miles, mule tracks formed the only trails.

METAL CORNERS HOLD PUZZLE
FOR JIGEAW FANS '

Metal corners
for holding the
borders of jizsaw
puzzles have heen
produced. The
corners are in the
form of right an-

) ) W‘, gles with gides
long enough to be margin rules for the
average-size rectangular puzztﬂ,. They are
heavy enough to prevent disarrangpement
of puzzles after a border has heen put to-
ether. In addition, the corners enable
ans to work the puzzles at a slight angle,

W

[ Two rows of corn at a time are worked
by a combination picking-and-husking ma-
chine that replaces several men,
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COMPEESSED WOOD IS

STRONG AS M?Tﬂrh
Saft woodz ean | .]:! TR |

mto g product as bard as hard-
wood and as Slrong as certain
mectals, One process flattens the
cellular structure, forcing out the
air. In this form the wood 15 used
for making light pullevs that will
stand up under 2,000 rfevolutions
per minute. Another compressed
wood is that produced by rolling
strips of fir through heavy steel
rollers, The result is a wood hav-
ing all the characteristics of fine
hardwood, capable of taking a
high polish. This material is find-
mg use as Hooring,

= P ’lf[uill MECHANICS

ATLING FEET TREATED
BY ROBOT CHD Y

Doctors” methods of manipu-
lating the feet to correct malud-
Justments arc used by a new me-
chanical device. Operated by
shifting the weight of the hody at
regular mtervals to the foot un-
der treatment, the orthopedic ro-
hot is said to help straighten bent toes and

L T L
Army Guneers Alming st Dummy Airplane on Cable; Small Mod-
el Is Used to Give Efccr ol Distance from the Ground

CARDBOARD PLANES TEST AIM

to force small bones of the instep into a
natural position. Adjustable metal straps
pull bent toes into position while a hard
wooden knob rizes under the instep, pro-

OF ANTI-AIRCRAFT GUNNERS

Cardhoard airplanes attached to ropes
spspended [rom a tall pylon are used to

test the marksmanship of anti-aireraft
gunners in Germany. bMovements of the
dummy plamerarE controlled by a “pilot”
on a platform midway between the base
.J.]1I:| the top of the pyvlon. Gunners are
given the impression of height by small-
scale construction of the planes,

dueing the arch. For strengthening weak
ankles, both fect are placed in heel sockets
amd the weight of the body is shifted from
one Toot to the other, As the sockets are
suspended on springs, the ankles are bent
and straightened alternately.

LARGER TIRES FOR AIRPLANES
TO ABSORB HEAVY IMPACT 't 5 /

& ; Sixty-pound tires, carrying only twenty-
Q}Jr ve pounds of air, have sufficient strength
l ' H!-.r.. up an emergency impact of thirty-
x and one-half tons, or nearly six times
ﬁ\qlth- weigpht of the United Air Lines’ fagh
o4 transports to which thevare fitted. Larger
anil sefter than any ever used hiv this com-
pany, the tires have a tread of ffteen
imches, Low-pressure tires, together with
special shock absorbers, are hig factors in
smooth landings and take-ofis,

ere’s How Toes Are Straightened by Mechamical Dee-
vice; I:Him' Foat Al s Also Are Treated \\
]

By
al




Apparently Un-
armed, This Dietec-
tivie Reveals Him-
self @ Hegular
Walking MArsenal

HE day's news contains many

interesting episodes in the
FeE-SaW wWar against crime. One
recent story told of a furicus run-
ning battle through city streets.
Red Aashes winked from the back
of a speeding sedan as the occu-
pants Ared on the police. Hali a
block behind, an officer leaned
from the side of the patrol car,
steadied himself, and raised his
gun. Then the bandit car swerved
toward the curb. A chance shot
had punctured a rear tire.

But was it a chance shot? You
wonld gay so the first time a tire
12 shot from under a runaway car.
But von begin to wonder when
vou read other stories of spectac-
ular shooting, for police are get-
ting their men too regularly to
put it down to luck. The truth is
that the long-barreled service re-
volver in the hands of the police
is finally outshooting the guns of
gangland, The arm of the law has
grown to be 150 feet long—the ei-

HE2

fective range of a re-
volver slug.

At the pistol range of
the Los Angeles police
department an officer
casually raises his gun
and puts five fast shots
inte the black heart of a
target twenty-Ave yards
away, Then he fishes a
mirror trom his pocket
and turns his back
Sighting by the reflec-
tion he fires shot after

Above, Erﬂ.‘l:]ngh Clay Targees,
Oine af the BMer i

cds of Making

the Police Good Marksmen When
:H'l.riu.lg at Moving Objects; Lefr,
Small Automatic Strapped to

&5 Gives the Under-
“Cover Man the “Lagt Ward™ in
an Argument at Close Quartera



the Arm

Officers
Mouths at Ten Faces; Right, Fingergrips Cur into

Tap, Zhooting Cigars from Each Other's

Revolwer Buotr to Insere Haldin L glﬂ.dy,' Eelaw,
Raiging Shotpun with Feot to Afm at Clay Pigeon

shot into the bull’s-eve, A brother ofhcer
gteps on the range and lights a cigaret.
The sharpshooter takes careful aim and
tduzts the ashes off the end,
“Hippodrome shooting is the best train-
ing for the time when an officer’s life de-
pends on getting his gun out in a harry
and scoring with the first shot,” says Dep-

9

¢ 35Y

the 1 AN
e, T

uty Chief James E, Davis, captain of the
Los Angeles pistol team. “Crooks who
nsed to shoot their way out of a jam are
now thinking twice hefore they start a
duel with an officer. The average criminal
i5 a4 poor shot and doesn’t stand a chance
against a trained man fifty yards away."
Trick shooting with the revolver looks
eagy, but there are less than 100 first-class
stunt shots in the United States. It is
many times more difficult to shoot accu-
ratelv with a pistol than with a rifle. The
revolver is the most erratic of all Arcarms
in the hands of an amateur, for, except at
point-blank range, a hairbreadth variation
in sighting throws the bullet wide of its
mark, There are no natural crack shots
with the revolver. A person instinctively
does the wrong things until he has been
trained. These are some of the things you
learn from Chiet Davis. Then he demon-
strates what can he done with the weapon.
An officer who knows his chief’s marks-
manship holds & calling card edgewize be-
tween his fingers, Davis fires. The card,
sliced in two, flutters to the ground. Hald-
ing a gun in each hand, Davis aims at twao
targets twenty feet apart. Firing both rans
simultaneonsly, he hits each, He holds a
gun upside down and makes hits at twen-
tv-five vards. He punches the muzzle of

BHI




get Whi

the gun through a card-
board blind, lines up the
target with his left eve,
and runs up another
string of bits. He bhlind-
folds his eves with a
handkerchief and raises
the gun, Ata quiet word
irom an officer standing
at his shoulder he fires
and makes another “ten.”
Then someone tosses clay
targets into the air and
Davis pops them in ap-
proved trapshooting stvle,

“Stunt shooting is the
post-graduate course on
the pistol range,” Davis
sayvs, “Accurate mirror
shooting is hard because the natural tend-
ency 15 to move the pun opposite to the
direction vour eves tell you. Practice
makes it simple, Shooting with the gun
held upside down is easier when vou make
sure that the barrel 15 level with the
rround. The trick in hitting two targets
at the same time is in lining up the sights
of one gun and holding it steady while you
ling up the sights of the other. Running
up a good score while hlindfolded is sim-
ple after vou have really learned to shoot,
The man behind vou tells vou where to
point the gun, and when the sights are
level, he tells you to fire, Slicing a calling
card in two can only be done ten or hi-
teen feet away. It is only a question of

Top, Testing Trigger
Pull; Eir\:]E, Hamn a:ul‘i'
Which Locks Itaelf
When Blapped an Wrist ;
Belew, Shooting at Tar-
ch Comes into
View Huddenly

POPULAR MECHANICS

holding a perfectly steady aim.

“Trick shooting has a real value
in police work., That an officer
can hit a target nine times out of
ten on the practice range 15 no
indication he will shoot effective-
¥ inm action. But the control over
his gun he acquires in practicing
trick shots gives him judgment
and balance that stand by him in
an emergency. A trained shooter
instinctively takes a correct firing
pose before pulling the trigger.”

Not long ago an ex-
convict killed a Loz An-
reles policeman from
ambush. The ensuing
manhunt narrowed
down to one building,
E.]'I.{]. twn I:lrﬁCE'I.':i W

sent to get the man. He unexpectedly
walked out the front door with another
ex-convict as the officers arrived. On the
command to throw uvp their hands, the
two started shooting. One of the officers
shot twice, wrecking a convict's gun with
the first shot and killing him with the sec-
ond, The other policeman shot once and
killed his man. Neither officer was touched,

*Policemen muost shoot straighter than
soldiers,” Chief Davis says. “A soldier can
afford to throw away a few rownds of am-
munition, but a stray bullet from an offi-
cer's gun might hit an innocent person.”

To keep in trim, officers are required to
practice every month. They begin by
shooting at targets twentv-five vardz away
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and then graduate to targets -
hity yards away. They learn to T
draw fast and shoot straight by
firing on surprise tarpets that
spring up suddenly from the
ground and then disappear.
They simulate shooting in dead-
ly earnest by firing at “running
man’' targets that appear with-
out warning and move rapidly
across the range.

Police shooting standards are
thirty per cent higher than army
requirements, To qualify as a

Right, Aiming with Elind
Front Sight and with a Mir-
for; Cuntéer, Shooting with
Gun Upaide Down; Below,
Fesult of One Dav's Practice

n"ﬁ-rk-:"tﬂ'l'l. an officer must run W & RCOFC
of 280 points out of a possible 400 on the
standard American revaolver target  at
twentv=live vards. Scores are based on ten
rounds of slow fire, ten rounds’ time bre,
fen rounds’ rapid fAre, and ten rounds’ at
a man-shaped silhouette target. Sharp-

MECHANICS

shooters make 320 points or het-
ter, and experts are required to
acore 360 points.

Palice prefer the large 453-cali-
ber revolver to other weapons he-
canse of the great shocking and
stunning power of the bullet. The
blow struck by the heavy slug is
so great that a man hit in a leg
or arm 15 usually knocked down.
The bullet of the lighter 38-cali-
her pun earries accurately for o
greater distance, but itz disabling
effect 15 less.

An officer in uniform usually
carries his gun on the right hip
where it is alwavs ready for use. Under-
cover men may pack a gun under the coat
in a shoulder holster. Occasionally a de-
tective carries a small automatic, strapped
low on hiz left arm. Nearly every good
marksman has a pet weapon, and few of
them will use a regulation revolver as it
comes from the factory. One shooter
roughens the thumb grip on the hammer,
another reduces the trigger pressure to a
weak two and a half or three-pound pall,

{Contineed] 10 page 11840
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This Reading Glasa Is Adjustable, Enabling the User
to Read Entire Page at a Time

MAGNIFYING GLASS FOR TAELE
HAS ADJUSTABLE LENS

Fitted into a stand that rests on a table
or desk, a new type of magniiving glass
has its lens attached to an adjustable arm
that may be set for focusing and for po-
sition., This leaves hoth hands free for
workmg under the glass. An average-zize
book may be placed under the magnifier,
enabling the reader to compleie a full
page without moving the hook or the
plass. Pages may be turped without dis-
turbing the adjustment. The lens i= six
inches in diameter,

Uawrs o
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LOOKING INSIDE SOLID MATTER
'-|I WINS DISCOVERER A PRIZE

Discovery of a new method for lnoking
imto the invisthle Ane structure of solid
matter has won for Frank H. Spedding,
thirty-vear-old scientist, the youthinl gen-

fw;m

:: ius prize of the American Chemical soci-
T ety. Doctor Spedding uses light which can
- bhe mﬂe-:lcdﬁ,df otherwise emitted by ol
*w:,_—_u_-i 1els, 51.11:0[}/:1-1 racks and minerals, to reveal
; what sefentistz call their “lattice” struc-

ture. /This lattice is the spacing of atoms
in the solid, including the spinning and
other antics of these tiny particles, He
réads the message of these beams after
hey have passed through a sper.:tms.c.npe

I'::?l .ﬂ-.' f-rrv‘l.{rl":rll#f_ JLﬂﬂ.
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; * mfever is advocated by
4 e He hag discovered that this method is the
Tp=Jeast dangerous and most effective for

"’Lf';"-*—i:l'-

(2 § Muisday,

02;&2)\,1

RAT-BITE FEVER USED TO TREAT
BERAIN AND SPINE AILMENTS

Treatment of persons soffering from
hrain and spine diseases with rat-bite
Lrerman professor,

Blood

neuralgic and psychical ailments,

- o i 3
“laken from fever-stricken mice and rats is
Y

mjected into patients suffering from pa-

Zralyvsis, serions disturbances of the motoric

nerve system and other diseazes of the
brain amd nerves. This serum contains a
germ that produces extremely high fever,
The fever, in turn, effects relief and possi-
bly a eure. The professor says that the
fever he produced is common in Japan.

B
SHORT STICK STOPE “FREEZING™
TO AIRPLANE CONTROLS

For training student pilots, a very sim-
ple change will make it impossible for
them to “freeze” to the stick inoa two-
seater with dual controls. All that is nec-
essary is to cut off the student’s stick un-
til it 1s only two-thirds the length of the
mmstructor's control. With the longer le-
ver arm of his control, the instructor can
break the student’s grip if the latter be-
comes frightened and freezes to the stick.

nétructor with Leng Caonrtrol Stlek Can Wrest E-:m-

trol of

,-;mzf:?



Lacking Up at Gigantic Electric 3
im Center of the

igm;
TRAVELING CAGE ON GIANT SIGN
USED BY SERVICE MEN

When a giant electric sign in Germany
15 serviced, workmen use a traveling cage
to reach various parts of the nine letters,

8s7

ok

Buspended betweess Two Chimneys 400 Feet High: at Lefr, Nore Cage
ight, How Sign Appears Lighted at Might

each of which is forty feet high. A fea-
ture of the gign is a circle, 225 feet in di-
ameter and formed by 2000 electric lizhts,
The letters can be read at o distance of
several miles. Twin chimnevs, 400 feet
high, are wsed for suspending the sign.

Pl B 6]
VACUUM-FILLER FOUNTAIMN PEM

HOLDS MORE INK -
Twice as much —— —m

ink van be carried

in A new vacuum- | g ooy il
n r - . S+

fller fountain pen ;;‘*figﬂ l&nr-f
as in an ordinary | &-e3 ; e

pen of the same
size, The vacuum
filler elimitates
rubber sac, piston,
valves amd pack=
ing, Fiving more
space for ink. In
addition, the pen
will not lealk.
Pressing a button

point is held in ink is the Alling operation.

The point writes twao wavs, extra hoe on

the upper side amd Aine, medivm or hroad
Pl the vnder side,

Yy C—
S SYNTHETIC MUSK IS FRODUCED
'&;\TRGM COAL AND PLANT OJLS 3

™ " Odorous substances that will take ‘the
Tplace of natural musle can he prodiced
from coal-tar or vepetable oils. MNatural
musk, which s n=ed n thesmanufacture
of perfumes, is obtained from a gland in
the male musk deer. Since these animals,
—tound in central Asia, are difficult to
:}-illuul. the &}111]}]}' of musk has heen mited.
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POPULAR MECHANICS

Movie Camera De Luxe Makes Trick Shots

Compece Maovie Camera for Advanced

Amateur Whickh Will Do as Much

s a Professional One; Left, Onoe of
'.".1an:.- Trick Shats It Can Make

Believing that
many years of am-
ateur movie mak-
ing have created a
demand for a six-
teen-millimeter
camera of extreme
versatility, the
Eastman Kodak
company has pro-
duced a compact
camera with as
wide a range of
ahility as profes-
sional equipment,
[t 15 custom-huailt
and custom-
cruipped to meet
special require-
ments and is in-
tended particular-
Iv for advanced
amateurs, or such
LroUps as motion-
picture clubs and
lahoratory technicians, Virtually any trick
shot or stunt possible with a professional
camera can be duplicated just as easily
with this adaptable amateur instrument,
For instance, it is a simple matter to show

a person appearing three times in the
same scene, a man's legs suddenly walk-
ing out from under him, or the speeding
up of street traffic to a dizzy pace. Im-
portant innovations incorporated in this
camera include two individual shafts, one
moving the Ailm eight frames to each turn
of the crank for winding back the film or
hand e¢ranking, the other a one-frame
shaft for trick work or synchronization
with laboratory equipment. By means of
a variable shutter lever, the camera can be
aperated with the shutter open to various
stagez or the shutter can be opened or
closed with the camera running. The 1ik-
foot or 200-foot removable film chambers
are interchangeable, and a reflex finder
shows the exact field and focus that will
appear on the Ailm, Fades can he made hy
using the vanable shutter, two fades can
be caused to overlap by using the shutter
anmd winding back the Alm, the same wind-
ing back with the addition of a half-mask
enables double exposures, and the posi-
tively acting mechanism for making single
pictures permits animation. Besidezs the
hali-masks which blank out one side of
the film, there are also circular and oval
ones to make interesting picture shapes,

and endless stunts are possible by a com-

¥ )
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bination :E maskt, fading
and reversing. About for-
ty feet of ilm can be shot
at a winding of the spring
motor, but hand eranking
permits an exposure to
he continued after an au-
dible signal warns that
the spring is nearly ron
down. A turret head ac-
commodates two lenses,
and lenses are quickly in-
terchangeable in it. In
addition to the reflex
finder, there 15 a direct
view finder. Speed of the
film can he regulated from
eight to sixty-four frames
per second, a cushioned
stopping mechanism be-
ing provided for the high
specids, There are two
film meters, one indicat-

ing the amount of film
leit unexposed, the other
intended as a guide in
winding back. Several safety {eatures
rreatly gimplify operation. An aperture-
closing shutter prevents fogping when a
film chamber is removed and the reflex-
hnder button closes automatically when
the camera is started. Connections are
provided for attaching an electric drive or
remote contral to the one-frame shaft.
With this camera it is possible to show a
man offering himself a cigaret and light-
ing it, using double exposure and hali-
masks; Niagara Falla can be slowed down
or speeded up by mampulating the flm-
speed adjustments, or a long shot of a
building can be turned into a close-up hy
photographing it, then turning the lens
turret to bring a long-focus lens into po-
sition, By operating the single-frame re-
lease at regular intervals, all sorts of ani-
mated pictures can be made with dolls
and toy amimals,

a2 -?."1 T;II
TRACTOR HELFS GOLD PANNERS
BY DREDGING STREAMS

Gold miners working small streams usu-
ally do panning in the sand and gravel
near shore, although the best payv dirt may
be found in the middle of the stream

1.1.;%1::-3 he_current iz stronger gnd the dirt
am C{ﬂ—m A W’ﬁfjr

V& fﬁ'& e

Using a Tractor and Scraper to Drag Sand and Gravel from Center of
Btream to Shore, Where It Is Easy for Gold Panners to Work

has been washed away, Ordinarily the wa-
ter in the middle is too deep, or the cur-
rent 1s too swiit, for panning. One Oregon
stream, however, is being worked with a
tractor and seraper which drags the sand
and gravel ashore where it is easy of ac-
cess, Such a dredging system is practi-
cable wherever the water is not too deep
for the tractor to operate,

“DRIPLESS"” KNIFE FOR ORANGES
MAKES PEELING EASY (' 472

Orangres can be peeled without dripping
juice on hands or clothing with a new kind
of knife. A ridged slot in the center of the
knife is uzed o cut a numher of grooves
in the skin, The remaining sections of the
peeling are removed with the front edge.

2NE bo | it

Knife Cuts Grooves in l'.,'l:rn.n? Skin to Make Remowval

Eagy; Mote Ridged Slot Elade

pis f““rﬁ@ﬂfe’



Uging “Black Light," the Invisible Infra-Red Hays from the Bpectrum of Sunshine, for Two-Way

Television by Telephone; Each Person Sies in Darkpess

5 the twentieth century destined to be

known as the agpe of the life ray?

Recent discoveries by scientists in Amer-
ican and European laboratories, supgest
that we are on the threshold of tremen-
dous achievements and that man’s coming
control of cosmic forces will dim all that
science has done in the past century and
a hali.

A strange experience befell Professor
Piceard, when he recently ascended over
ten miles into the stratosphere in the
seiled gondola of his balloon. The pro-
fessor was peering at the earth far helow,
which showed as a blur of mountain tops,
streaked with hairlines and vibhops,—riv-
ers aml channels. Suddenly, he and his
observer heard faint pattering on the roof
of the pondola. It was not rain hecause
they were far above the region of clouds.

“The pattering was caused by cosmic
ravs which are nearly twentyv-three times
more poweriul than the short gamma rays
of radium, themselves the shortest and
most powerful rays known to science”
explained Professor Plecard. “One can
dream of the dav when it will he possihle
o produce on earth a similar energy that
will open up an immense field of practical
possibilities.” :

Han

air James Jeans, well-known British as-
tronomer and physicist, savs, on the other
hand, that these cosmic rave are breaking
up million: of atoms in us, every second of
our lives, “They may be essential to life,
o they may be killing us," he adds,

London recently witnessed a remark-
able demonstration of newly “sterilized”
rave—the healing and bencficial rays in
sunshine from which the lethal energies
have been eliminated.

Standing on the roof of a clubhouse one
dark and foggy night, A. E. Batchelor, ra-
diological investigator, swept a projector
i a wide arce. Soon, in the dense black-
ness, ahout 500 vards away, spectators saw
etched against the rav a group of ffteen
persons—every detail of their features and
clothing in natural colors, as if a bright
sun were shining, The heam passed on to
a Hower parden and in about fteen min-
utes flowers which ordinarily close at
night, had opened their petals,

The secret lies in the fact that the light
was redlly an extract of the mast hene-
ficial part of sunlight. With the lethal oc-
taves af the rave removed, the light, when
used by medical experts, has almost imime-
diate curative powers, Various ailments
have yielded in a surprising manner to the



power of these rays. The light can he used
also for disperzing fog in railroad opera-
tions, in anti-fog hghthouses and warning
buovs around coasts, aboard liners and
freight steamers, for speeding up transport
by sea and land, and as landing-lamps on

C sk

Using “Sterilized" Rays to Light Up a MNight Scene aa
Though Sun Were Shining: Insert, Wireless Telephone
Ser Emplowing Micra-Fay

arrdrommes.  Lile rave also sugrest death
ravs, as the other side of the picture, and
lethal rays of the kind are known to have
been used by certain air departments in
the Ewropean war, when they were em-
ployved to stop, suddenly and wnaccount-
ably, hestile airplanes: in transit across
frontiers to bomh cities. The full story of
their use in the war hag vet to be revealed,
A few weeks ago a Berlin chemist explod-

891
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Above, Demenstrating How Trala Can Be

Siopped by Raw Which Operates Vacoum

Brake; Righi, Patient en vated Platform
Taking Sumlight Treatment

ed a small mine by the use of such
favs projected from an apparatiis
located 250 vards distant.

The British war department is
experimenting with another inpen-
ious device for uzing light rays to
stop air raids. A projector is used
which is said to render such at-
tacks practically harmless to the de-
fenders, but dangerous if not fatal
to the attackers, A British inven-
tor also has a Light
intended o blind
atracking pilots,

The secret lies in
a disk rotated in
front of the search-

Left, Piece of Old
Parcheneny as It Ap-
sared to Maked

hlj'l: Righkt, Inwisi-
e Light Phars,
Showing It to Be a
Valuable Documpnt

light, letting the light out
first on one side and then
the other, at such a rate
that the iris has no time
to expamd or contract
sufficiently to be able to
aee. The muscles of the
eve hecome completely
unbalanced,

An American inventor
i tryving to make an in-
atrument for taking a
reading of the sun
through a periscope, so
that it will not be neces-
sary for the submarine to

come to the surface in wartime,
He is working on some applica-
tion of an unseen ray in sun-
shine, Already, he has invented
devices, using infra-red light, wherchy he
can find an airplane flyving at a height of
four miles in fog or darkneas,

Revolving beams of invisible infra-red
light are shortly to be operated from
lighthouses around the British coasts, so
dangerous to navigation in the fall and
winter, A svstem of lights, in the shape of
dots and dashes in code, will he flashed



Tap "holo
) KWiyalsng Vi Ca

Top, Glass Mode]l of
Brain for Btudying
Thaught Impuolses;
Below, Mowel Form of
Cathiode- RayTaEevision

onto a sensitized screen carried on the
liner, to warn it of rocks and shoals. In
the case of airdromes, a series of concen-
tric beams of invizible light will indicate
the location to descending airplanes.
Startling discoveries concerning “life
rays' have been made recently by British
scientistz, 5ir Frederick Gowland Hop-
kins, president of the Royal Society, says
there iz evidence that a life rav exists
which helps to bhuild up the human hody.
“Life in some way makes use of atomic
energy, the basis of which i1s electricity,

b - 5 -

*

il

and recent experiments seem to prove that
livinig tissues are the seat of radiations
which ecan produce effects at a distance,”
he zave, “Theré 15 proof that chemical re-
actions in 1i1.ir:._|_; tigsues are indeed aecom-=
panied by radiations, and what 15 happen-
ing m one cell afects neighboring cells’

French scientists have recently suggest-
ed that our bodyv-cells are minute radio
sets=—dizease bemg the oscillations of
these sets, which upszet their neighboring
cell-sets, It has been found that fies give
out what are known as milogenelic ravs
which powerfully affect other flies near
them.

A Ry=sian seientisi SN E theze mitotic
rayvs are ultra-violet and can be wsed to
stimulate human muascular srowlh He
believes that there are men and women
from whom issues some ray which influ-
ences the mental and muscular develop-
ment of people living near them, and that
there mav come a time, in the future,
when people may sheath their rooms in
lead, or some other metal, to annul the ef-
fects of these human-rayv projectors.

Life ravs, in the form of electrical im-
pulses are heing used to cure diseases, kill
harmiul germs, and restore the apparent-
Iv dead. It is possible to induce by this
method an artificial fever to overcome in-

(Continoed to page 12440
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ROOM HEATED BY WALL PAPER

hﬂﬁuﬁiﬁ?mwfuim4u¢L_

=
| 5"'.!4.\-.

= =

Haw PaEEFIEuntaininﬂ' Heating Element Is Applied to
eilirg: It Flugs inte Electrical Outlet

Electrical heating for single rooms can
be installed by means of paper that is ap-
plied to the ceiling. The heating elements
arc formed by copper and nickel alloy im-
bedded in a sheet of reinforced, damp-
resisting fabric, which provides insulation,
Thesze sheets are supplied in rolls that can
: be cut into required lengths and applied
ta the cetling plaster ke wall paper. A
lining papet then iz placed over the sheets,
with caleimine, paint or other decorative
materials over all. Flexible connecting
tails are- attached at convenient points,
Rheostat control gives even temperatures

at minimum current consumption,

be

YNTHETIC CAMPHOR IS MADE
FROM RAW TURPENTINE

ayvnthetic camphor is heing produced
from turpentine. This method, deseribed
by Proef. John J. Ritter of New York Uni-

phor industry in this country, Based on a
new principle in camphor synthesis, the
process i5 said to be more direct than ex-

versity, mav T

isting methods, makes a high-grade prod-
nct at low cost and passes through inter-
mediate stages never before emploved.
Aside from turpentine, the only materials
actually used are sulphuric acid, common
salt and soda ash, It is claimed that man-
ufacture of laminated safety glass is like-
ly to create a large demand for camphor,
of which 10000,000 pounds are now im-
ported annoally, Among other produocts
m which camphor is used are explosives,
celluloid, lacquers and motion-picture film,
Paradoxically, camphor is not found ip
mothballz, despite the smell, for mothball
uswally are composed of naphthalene, a
coal tar distillate. For many years chem-
ists have known that ordinary turpenting
oil consists largely of a material closelmy
related to camphor, and chemists abroag,
succeeded vears ago in converting it com-
mercially into camphor, identical with
that obtained from the camphor trees
About one-halfl of the imported camphor ™
15 produced from American turpentine in =
foreign chemical factories. MNumerows at
tempts to produce the commodity in this
country have failed, chiefly heecause th
complexity of existing methods rendered

its production economically impractical.
>
|
é

RUBEER REPAIRED BY WELDIN
UNDER AIR PRESSURE

Automohile
tuhbes, hot-water
bottles and other
rubher goods may
be repaired by
welding a new
picce of rubhber in-
ta the iractured
or torn part. A
fnew vulecanizer for
this work is oper-
ated by air pres- C-'L_
sure, The device consizsts of an aluminum
plate electrically heated from a conven-

ient wall plug. One hundred pounds of
pressure mav he applied, then the currert
is turned on and the cure completed, Us

50

of air insures cqualized pressure on the
part to be repaired.

[ Elevaters which travel i a curved are
are being built for ascent around the
bylging sides of_naval dirigibles,
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o of materials,
_erttds the watchers from frag-

werts when tires burst, sending pieces of
soft rubber through quarter-inch armor
late. When the tire reaches high speed
on a massive electrically propelled fly-
wheel, there 15 a tremendous roar that
shakes the whole experimental building.
Inzide the “armored fort,” the tempera-
—=ture of the whirling tire rises about forty
deprecs centigrade every minute, while a
Jvortex of air is set in motion. The wire
?cnil of each head on the tire must resist a

milﬂ -nﬂ- 'BP

k=

centrifugal force of seven tons and a side-
u_wn.ll tension DE’ 1,250 p{ru_ufl.-;. per square
inch. 5o preat s the centrifugal force that
it pulls a tire one inch wider ar 250 miles
per hour than when the tire is at rest. In
a test for Malcolm Campbell, who recent-
Iy drove his “Bluebird” racing car to a
new world's record, a tire was rotated at
330 miles per hour. The temperature rose
bevond the bailing point of water in three
minutes and the tire burst soon after,

fragments piercing the armor-plate shield,

e

How BEig Tires Used on Hacing Automobiles Ace Test-
ed; Zometimes They Burdt under High Speed

It was found that a special Egvptian cot-
ton absorbed less power when it was wo-
ven and flexed, resulting in a tire that
would be cooler at high speeds, Inner
tubes of equal thickness all around were
praduced, since uneven spots would have
caused overheating when Sir Malcolm sent
his racer along the beach at Daytona, Fla.

L
BOARD FOR JIGSAW PUZZLES
HAS ADHESIVE SURFACE

Jigsaw puzzles may be assembled at an
angle on a board which has an adhesive
When the puzzle pieces are in

0 :

LAA
Warking & Jigs ¢ in Upright
Position Is Eas wmﬁ[ﬁ- is Board; It
. - Has A.dhElw- Burl Thae Holds

ach Piece in Place

suriace.

wa ;cfﬁ O twdeo

position, a shight pressure Aixes them Arm-
Iy in the adhesive so that they cannot fall
off, even if the board is inclined. The
adhesive material, which 15 sensitive to
weight only, may be washed with soft
soap and water. It does not stick to the
puzzle pieces after they have heen re-
moved from the board, = ;

LADY-BUGS SPAN U. &, IN PLANE
TO BATTLE FRUIT PESTS L 5/(

To help citrus growers fight froit-tree
pests, 200000 live lady-bugs recently were
shipped by airplane across the United
States from Szcramento, Calif,, to Orlan-
do, Fla. The total shipment weighed only
two pouwds,

ETERLRE S
#f Wames and addresses of manuofacturers
and dealers in articles dezcribed, and any
detailz in our posseszion, will be furnished
by our Bureau of Information upon re-
Ajuest accompanied hj- freturn postage,
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L 1oving. Tabulations on the side explai Ii"‘__'_

1e condition of the coils according to the
asition of the dial pointer,

),
IRE DEPARTMENT AIDS PMNE
050 (, MAKE SAFE LANDING =

When a test—pilot at Duncan field, Te h
as, took off with an everhauled planc &
cently, he discovered that the brakes
his landing wheels had locked and faced
the problem of landing with locked wheels.
Realizing that he could not come dow
safely on a hard, dry airdrome, he droppes
a note overside requesting that the hAre
department be called to flood a strip
across the flying held. The fremen pre-
pared a long strip of slippery mud and th
pilot brought his ship down upright.

! GYRO SHARPENER FOR PENCILS
E"f?‘.} IS OPERATED EASILY

Cabinet _!.';r Producing Talkies in the Home; Note Pencils are sharpened easily in the gyro
Maving Pictures Appearing in Lower Sectlon device that is operated in the hands, It

TALKING FILMS FOR THE HOME 0 be carricd from one part of the home,”

affice or schoal- | :
PROJECTED IN CABINET in ol b anathEr 1 5 £.'|""P 1_1!_3
Talking-film apparatus for the home for use, not being ﬁ| |
haz been developed, incased in a cahinet designed for at- | ]
much like the phonograph or radio. Cel- tachment to desk 1
or wall, The sharp- i s

luloid films are not used, being replaced
by rolls of specially prepared paper. The

-

ener i5 held in the
palm of one hand

4 film is illuminated irom the front and pro- , B
L : ; i R AN while the pencil is
jected by means of concave mirrors, P

placed in proper
C ?5 e I position, Then the
HANDY TESTER FOR AUTO COILS hand holding the

.3
QUICKLY SHOWS CONDITION pencil is rotated, g;

i N turning the cover |
ek testing of 44 sharpening :?'i
-
des

A

""'"I'_" ':“_ll'“'“ and . pencil. A few turns produce a satis-—
cables without re- ey point,
=3

moving them from ¢
_: h 5 'lr ""‘]'-:E“t-'" “_"?]h COEBRA VENOM FIGHTS CANCER
A recently devel- IN TESTS ON “INCURAEBLES"

oped instroment. $
Actual operating ™ Serum made from the venom of the
conditions are re- g@hlack cobra has been used in treating “in-
vealed by the test- zmeurable” cancer in recent tests, with une-
er, which is about usual results. Considerable relief was
the size of a cigar safforded patients, and the disease was
hox, The mecha- &checked in some of several hundred test
nism iz containedo=cases, Scientists do not claim a cure. The
in a bakelite case, provided with a small nom is injected in a process originated
* window through which a dial can be auu11§?_;- Dr. Adolph MIJI‘::H.‘-L'::itifJ‘.___

%- [26nn-
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SALTS EFFECTI?E

IN TREATING i

RINGWGHE l—ff “

Emgworm and other
widespread and aggravat-
ing skin ailments respond L
favorably to apphications M,
of salts of synthetic fatty
acids. Fungus infections, = =
mixed infectionsz hoth
deep-seated and surincg
imm character, clear ug
quickly. Laboratory tests
show that twenty-per- y
cent eoncentration of the
salts kills even fhe mos

stubborn of I;:fm:l w]nl%

o

l'|"|'E'I‘I-E"'|‘I'E']' LI'I[I-.IJI'I'-.EII_
tration of
ter destr

e salts in wa-+
vs hacteria in
ten mingtes, The salts are
produged by the oxidation of petraleum
hvdrgcarbons, They are non-irritating
and/penetrate the zskin more effectively
thgn many other bactericides,
C a4/
SMALL-SIZE AIRPLANE MOTOR
PRODUCES HIGH POWER

Streamlined and so compact that it
saves much space, a twentv-four cvlinder
motor for airplanes, automobiles or boats
haz been produced. The cvlinders are
small and the motor runs at high speed.
It iz rated at 600 horsepower. Mountings
are provided for fore and aft propellers,
The construction is 2aid to be zimple, but -.._,
follows modern enginecring principles

Camoes s I:-E
Which the

Eﬂm]mtt Engine far Airplanes. .Fn.m-:u. and En:.u. Tap,
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Camndian Fire Rangers Lasked 1o a Small Rall Car gn
Boats Are Often Carrisd on Long Owerland Trips

SMALL RAIL CAR HAULS BOATS
FOR THE FIRE RANGERS

Canadian fire rangers use small rail cars
for transportation of their canoes and
themselves when speed i3 eszemtial and
tail lines are available. The canoes are
lashed to the cars and the rangers use the
ratlway tracks until thev reach streams
near the fire zone. Hunters also are ns-
mg the canoe cars to save time o reach-
ing game territory,

REAT-CATCHIN TS ARE BRED
L?I..A[-E PLAG PROTECTION

Selective breeding of rat-catching cats
i= thee Dest way to keep down T:ltl::nh- and
one of the hest protections against bu-
bonie lague. This s the opinion of Dr,
Vdrien Loir, medical officer of the port
of Le Mavre, France, 1'+|1_E~Tt: a_constant
wateh 1% I:I1l|:11I.I.II!'.H:T to prevent the en-
ance to the country from docking ships
plague-stricken rats, Doctor Loir dis-
covered that not all cats will cateh rats,
=ome, he reported, establish 2 neutrality
pact with the rodents, and mav be seen in
the streets with the rats, each ignoring
the other. To remedy this situation, Doc-
tor Loir hags founded the Rat-Catching
Cat club of Noarmandy, the chief object af
wihieh iz the breeding of cats with an un-
failing and intense craving for lmulingyfﬂ

and killing all rags, -
l{ﬁd?g-iﬁ&l'
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Prajector Bending Owot Music on Light Beam ; Prb
Was Eeceived and Broadcast by Eadic

POPULAR MECHANICS
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MUSIC I3 BROADCAST ON BEAM

OF “COLD LIGHT"

Transmission of music

on a beam

of

“eold light” for broadeasting on a nation-

radio network has
plished., The entertainers were in
the observation tower of a New
York skyscraper, while the receiv-
ing point was in a radie broad-
casting studio a half-mile distant.
The test was the first use of a
light ray for a scheduled broad-
cast picked up as an “out of the
studio” presentation, A mercury
induction bulb, five inches long
and an inch in diameter, made the
pick-up possible. Inzide the lamp
i5 @ thimbleful of mercury. When
a high-frequency electric current
excites the mercury, it glows with
intense brilliancy but with little
heat, Hence the name “cold Lhight.”
The microphone used by the en-
tertainers caused the light, cra-
dled in a searchlight projector, to
go out as a beam toward the
broadcast studio, carrving the
musical vibrations through space.
A photo-electrie cell, or “electric

bieen accom-

5
eye,” at the receiving end gathered thel
rays from the air and converted the light®
back into electricity for broadcasting to)
the nation. LExperts say that transmission

of programs without loss of quality over w
distances of forty to fifty miles would be T
possible in clear weather, Anvone with a
light cell, amplifier and loud speaker could
take music from such a beam at all points v
where the light was visible. Wires or ra- &
dio sets would be unnecessary for recep- =%
tion, The mercury lamp works as well in
daylight as in darkness and is expected to

hnd extensive application for communica- .*'
tiom over limited distances, The light can-r
be made invisible to the human eve amlr
still work successfully, A peculiarity of

the beam transmission is that no inter—i
ference is caused by rays criss-crossing.®

RS

GE DOOR AS S5TORE FRONT
LIFTS UP TO CEILING

Uperated by a system of -r.m.ltttel".'.'m'ghts:
which raise it to the ceiling, a disappear- »
ing parage door, which also i3 being used .-
as 4 store front, now is available. It can~"
be moved by one person, and when nsed
for a shop, the door is formed of glass
sections.  When lowered, it serves as a
display window, and when raised, offers
pasy access for arranging displays.
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ssissippi, four tmiles
from Yicksburg, 15 a laboratory
foor sctentific research anigue
among .all others: It iz the U, 5
Wiaterwavs |'..'-.|--.'|'E|||-'I'.I StRtimi.
In this guiet valley, with all the
facilivies of modern ingenuity, 2
determined band of enginesrs anid
sewentizts 15 eneaced i ferveting
ot the secrets of nature and ap-
|l1j'i11;l ||'||_'||| {or the ||!"||"‘.il.‘.;|| I’IIII'-
poscs of harnessing our rivers
and gtreama throdagh food-control
MEensures, improving thom
for navigation purposes,

I'he Waterwavs '::}-:|:-1_'I';||||-|!1
station 15 the only institnbion
the United States devored |'Il1i1'l'|._'.'
to the study of rivers and harbors,
Hyvidranlic laboratories have heen
in suecessiul operation in tost of
the important Luropean countrics
' them, it lag

ani

ol many vears, III

lone been the custom to work ouwt
in mimiature, on small-scale tmod-

els, practical methaods for improv-
ing their rivers and barhors,

The practice of solving complex
hydranlic problems by the lahora-
tory method has developed in the
United States, until recently, in a
somewhat different fashion, Gen-

o 4 .
| e j iy P L
. X%
Above, an Qutdoor Maodel; Below, an Indoor Model Representing
a Farty-Five-Mile Stretch of the Mississippi

&9
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Model of Section of Mississippi in Operation at Flood St

i the White Lines Are the Paths of Surface
M o 2]

Floats and Point the Directions of Currents in the

erally, these laboratories have been of a
temporary nature, erected to serve a spe-
cific need and dismantled at the comple-
tion of the task, The present lahoratory
ia the first permanent institution in this
country which concerns itself entirely
with problems relating to the rectification
of rivers and harbors.

Hydraulic laboratory practice has its
basis in what is commonly called “the law
of similitude As applied to hydraulic
models, it means that if a small-scale mod-
el of a waterway be constructed to di-
mensions proportional to those in nature,
under similar conditions the model will
manifest similar phenomena, This concept
of similarity between a small model and
its prototyvpe in nature is not of recent
origin. It was staged in a very complete
form by the great scientist, Sir Isaac New-
ton, about 250 vears ago.

Suppose the U, 5. Corps of Engineers
are considering plans for flood-protection
works in a certain locality on the lower
Mississippi river, The construction of
these works mav involve the expenditure
of hundreds of thousands of dollars; the
effects which they will produace will be far-
reaching and diverse. Such a multiplicity
of interrelated forces is brought to bear

that a complete theoretical analysis of the
situation iz imposgzible, Before the advent
of hvdraulic laboratory practice, all such
works were built on a basis of pazt experi-
ence, and frequently there was no prece-
dent for guidance.

Now, the hydraulic laboratory 15 a cru-
cible in which the river and harbor engi-
neer may test the practicability of his
every plan before it is put into execution.
e submits his problem to the experts at
the U, 5 Waterways Experiment station.
From the data of recent survevs and accu-
tfate maps of the locality they construct a -
amall-zcale model of the tervitory affected
by the proposed works. In size it may be
one-five-hundredth, or even one-five-thoi-
sandth of the original in nature, But what-
ever the scale, the model will represent
with fidelity every zignificant feature that
exists in the original. All linear measure-
ments are made accarately, and even trees
and underbrush are represented.

In this model, then, there are construct-
ed in miniature the features which are
heing proposed for installation in the nat-
ural river; water is passed throogh it in
quantities and "to heights corresponding
proportionally to its size with the orig-
inal, and the effects and results which fol-
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low can: be reliably considered as accurate
predictions of what would oceur should
the plan be tried in nature on a full-size
scale,

In transferring model results to terms
of nature, it has been found that the madd-
els can he relied upon to faithiully indi-
cate resulting water-surface elevations,
slopes, velocities, eddies, boils, current di-
rections, and quantities of discharge, Many
other phenomena observed in the models
may be considered indicative of what may
b actually expected in nature, soch as the
scouring of river banks, and the trans-
portation or deposition of sedimentary
material, which are of such preat sipnih-
cance on alluvial riverz and al entrances
to harhors,

The plant of the U, 5 Waterwars Ex-
periment station is centered about one
main laboratory building, The central por-
tion i3 given over Lo a main experitmental
hall, wherein the models are constructed
and operated. The building is Qanked by
two wings containing office space for re-
search and design, There 15 also a photo-
graphic laboratory, a soils physics lahora-
tory, a carpenter shop, and a warchouse,
Water for the operation of the models is
obtained from an artificial reservoir made
by impounding the natural ramfall run-
off by meansg of an earthen dam. Many of
the large models are constructed outdoors,

The problems brought to the hboratory
are as varied as the situations which arise
to vex the rivers and harbors engineers.
Experiments are undertaken also for oth-
er engineer districts, Experiments at pres-
ent relate to problems concerning the [1-
linois river, the Ohio river, the Great
Lakes, harbors on the Guli of Mexico, the
canals of Lake Okechobee in Florida, as
well as the Mizsissippr fiver.

Some of the recommended solutions
have alrendy been put into effeet with sat-
isfactory results. Reeent channel shorten-
ing on the Mizsissippt river, effected by
cutting across the long necks of land, have
been the direct ootprowth of laboratory
study, Here the engineers were enabled
to predict with confdence the heneheial
resultes for fAomd contral and navigation
nnprovement, American engineers o this
laboratory have a tool enabling them to go
forward in subordinating the forces of na-
ture to the weliare of mankind.
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Ghect-Metal Blackboard Which Fetains Its Black Color b
and Does Kot Bresk or Chip G0

ELACKBOARDS MADE OF METﬁL,r—.\_;.'-
WITH ENAMELED SURFACES

Blackboards now arc heing made of -
sheet metal coated with a back enamel
which 15 fused into the metal in furnaces. .
By 2 special process, the sheen of the =
vitreons enamel s removed, and when
panels are placed next to cach other, met-
al fingers on the ends of the boards insure
a amooth joint. The metal boards are
harder than slate, retain the black color,
do ot brealk or chip anid are considerably
lighter in weight,

EASY-TO-INSTALL FAN PULLEY
3./  FITS SMALL AUTO

Quick installation is one feature of an
improved fan-belt pulley for late-model
Ford antomobiles, The pulley, which is
maide in two parts, can be installed in
'#,," a3 K7 thirty minutes by

- breaking the old

| pulley, sliding a .

Is s | sleeve onthe
i kT _‘ crankshaft and
fr " 2 putting on the
new. The origingl
nut on the crank-
shaft holds the
pulley securely,
To mstall some tvpes of pulleys, the radi-
ator has to be removed, the motor holts
loosened and the motor raised ghove the

fragie, almost.a three-hour job.
AE
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MECHANICS

pipes to mixing chambers. One
salution consists of water and
alumimmum sulphate and the other
of sodium bicarbonate, liquid
foaming extract and water. When
the two Iquids mix, there 15 a rap-
id effervescence, The bubbles that
rise are filled with carbon-dioxide
gas, one of the most effective fire
extingoishers known, The foam
Aoats on liquids and sticks to walls
and eeilings, When a dry wooden
wall is coated with the suds, the
fire cannot be ignited again until
the foam breaks down, Recently,
British fire chiefs conducted suc-
cessfmking to
possible adaptation of suds to fre
=5 hghting in other places,
24}
¢ COFFEE COOKER WAKES
YOU WHEN DRINK
IS READY

Coffee is made automatically,
the bedroom light s turned on,

Filot Focusing Eyes on Mose of Ship While L“di“'EF'. Like Photo
oCus

Above, May Have Accident; Below, Proper

PILOTS MUST GAZE FAE AHEAD
WHEN LANDING PLANES

In landing an airplane or taking off, it
iz important that the pilot's eves be fo-
cused properly. If he watches the nose of
his ship while landing, the ground and
objects in his path are blurred. By look-
ing far ahead of the nose, however, he
sees clearly what is in his path, and the
nose of the ship, while Blurred, is also still
within the cone of vision,

S0AFPLIKE FOAM PUTS OUT FIRE
7 BETTER THAN WATER

Foam resembling soap suds haz: been
found cffective in extinguishing fires in
the oil Aeldsz. Anvone knows the hopeless-
ness of trying to put out an oil tank blaze
with water, Instead of mixing, the oil
simply floats on the water and, supplied
with oxygen from the air, not only burns
on but carries the fire elsewhere. So a
blanket of froth that smothers the flames
15 suhstitnted for water. Two foam solu-
tions are pumped separately through twin

1'.
oy

and the sleeper awakened by an
electric device, A clock that is
set before vou po to bed, turns
on the current under a boiler full of water
in the left side of the cooking cabinet,
When the water boils, it forces its way
through a small pipe into a pot containing
fresh coffee. This causes a tilting plat-
form to move downward on the coffecpot
side, moving a switch that shuts off the
boiler current, turns on the room light
and ringe an alarm bell. The amount of
water admitted to the pot is controlled by
a sliding weight on the platform,

Clack on Cabinét Twms on Light and Rings Alarm

AL
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DIGESTIVE M‘:TIG A I'i'lS BEST

JUST AFTEK DINNER

Digestive action
after dinner, it has
periments at a Nes
fore breakiast 13

aches its height just
cen established in ex-
Jersev college, Just be-
1e period of least activ-
ity. The starch difestive power of saliva se-
creted by differgfnt individuals ar the same
time of day anfl by the same individuoal at
different timeg in the day was compared
under rigidly controlled conditions. The
stody revealfd that zaliva secreted a half-
hour after fheals is decidedly more active
than that feollected 1mmediately
There is gn enormous declige In “-:'

durpng th 11:{5-}17_
..“i 3

EFFECT OF RAISED LETTERING
PRODUCED ON FLAT SIGNS

|h;_ 'I'|'|I'1"
I.t't

Bearing the appearance of lettering in
relief, & new kind of sign has a flat sur-
face throughout. Control of lights and
cshadows and minor tones makes letters,
desigms, Apures, illustrationg and silhoun-
ettes appear raiscd, though they actually
are as flat as the surface on which ther
are produced. By a special process, the
sipns can have a semi-transparent appear-
ance. When used with electric lights be-
hind them, forming a box-tvpe illuminated

sign, the effect of relief lettering is in-
creased, The signs may be obtwned on
paper, wood, metal and other materials,

Thise Letters Appear Faized. but Arce Flat; Used with
or withoot Electricity

and can be placed between glass. Any
colors can be supphed, although white let-
ters on black bhackground probably are
most striking. The letters appear to be
made of some different material and mght
be compared with opal, marble or snow-

fr:lrs.iud i:1:1:. @h
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Toathbrush
Curved Handie Faciiitazes Brushing amd Masiagiog

That Has Rubber Tnstesd of Brisdlesg

P
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TOOTHERUSH FOR LIMITED USE

CHEAF ENOUGH TO DISCARD

So inexpensive that it can be used once
and then discarded, a new kind of tooth-
brush has been produced. It is made of
chemically treated white sponge rubber
fastened to g wooden handle, A strip of
rubber 15 folded over and fastened to the
handle, Tn o addition, toothpaste is then
compressed into the pores of the rubber,
preparing the brush for immediate use
when its cellophane wrapping iz removed,
The sponge rubber adjusts itself to the
tecth so closely that the suction resullz in
a thorough cleansing, Yet there is not
the barmiful effect on the gums that is
caused frequently by bristle hrushes. The
curved handle makes the brush easy to
use, facilitating massaging of the gums,
Salt or other solutions can be substituted
for paste. While the brush can be thrown
away after a single use, it will lazt about
i months under conditions to which

other brushgs are subjegted. .
&WJ-— C_;"'-fﬁ_,a{.-c..
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Drawing af & ng Tower, 121 Fest
“"Iﬂft at Base and Designed to Carry Verti-
cal Load of 400,000,000 Pounds

EARING their heads clowd-

high and between them sup-
porting the longest single-bridge
span ever designed, the two
mighty towers of the Golden Gate
bridge will carry an aerial high-
way across the entrance to one of
the world'z largest harbors, When
the mile-wide entrance to San
Francisco bay is spanncd, it will
be the first time a bridge was ever
built across the extreme outer
mouth of a major ecean harbor.

menced, and by January, 1937,

%*%ﬂm

proximately 6,000 vehicles daily.

cost $3Z000,000 and call for the expendi-
ture of 25,000,000 man-hours of labor.

404
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The high-flung houlevard will link in a
direct line an otherwise unhroken high-
way chain stretching along the coastline
from north to south. Work has just com-

structure will be carrving a load of ap-

lﬂ@ﬂge

The Golden Gate hridge will he
the largest structure of its kind
ever built, the main span having
a clear, over-water sweep of 4,200
feet, or four-fifths of a mile, be-
tween the towers, which w:II be
700 feet In‘hgbn“than that of the
new George Washington bridge
over the Hudson river. The two
side spans will each add 1,125 feet,
making a total length between
anchorages of 6450 as compared
with 4,660 for the New York sus-
pension bridge,

l'.'JL'.'-'

Like twin sentinels of ateel, the two
mighty towers will rise 740 feet above high
water, the world's highest and largest
bridge towers, Measurcd from its pon-
derous basze, the south tower will equal
the height of the sixty-six-story William
Hanover building in New York Citv—846
feet. Each tower comprises two glorified
pillars of steel, built up of a series of rec-

¥
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tangular eclls in proups; the nomber of
cells ranging from ninety-seven at the bhot-
tom to ninetecn at the top. There will be
more steel in the twa towers alone than
in the entire Quebec bridge. Including
the cables, 100,000 tons of steel will be
Tequired,

From anchorage to anchorage, the two
giant cables will steeteh nearly a mile and
a quarter., These steel sinews will he thir=
tv-six and one-half inches in diameter and
made up of 27,572 separate wires one-fifth
of an inch through. The total length of
the cable wires will be 5000 miles greater
than three times the distance around the
glohe at the equator, Each cable will
weigh 11000 tans.

The two steel sinews, with a sag at the
center of 475 feet, will have a total load-
supporting capacity of nearly 500,000,000
pounds, or more than twice the maximum
load. The total possible “live” load to bhe

Phates anil Drawings & Bankimerfes Company
Zketch of Proposed Hridge, Looking Naorth Across the
Entrance to San Francisco Harbor

carried by the two main cables will be
25,000,000 pounds, providing it were pos-
sible to paclk the bridge roadway with ve-
hicles solidly from cuorh to curh, and load
the sidewanlks with pedestrians from end
o -end,

The pull on cach cable anchorage will
he 63,000,000 pounds, against which the
anchorage blocks will offer exactly twice
as much resiztance. Each anchorape will
have ponderows twin blocks weighing
thirty-two tons apiece. ,

Supparted by steel “suspenders” from
the main cahles 15 the bridee deck itself,
which is ninetv feet wide and divided into
six ten-foot traffic lanes and two side-
wialks of equal width. The bridge proper
and both approaches are designed to carry
a dailv traffic load of 260000 automahiles.
With a clearance of 220 fect over the main
channel at any stage of the tide, lofty
steamers will pass with ease under the
new aerial artery,

Exceptionally high structures situated
near the open sea, such as the Golden
Gate bridge, are subjected at times to ter-
rific wind pressures. Engineers estimated

P85
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there would be a horizontal wind force of
L 300,000 pounds at cach tower top during
a sixtv-mile gale, and accordingly made
ample safety provisions for wind velocities
far above such an extreme.

The pier supporting the tower at the

: Bridge Site an San
| Francieco Bide, and
Drawings af the

b Huge Zpan and the
Mammoth Towers

MECHANICS

San Francisco end of the bridge will
b the hregt ever buailt in the open sea
under the plan to be followed, This
plan includes a unique steel and con-
crete cofferdam, buailt in '|'|i:_|,-:'|._l, REQ=
tion by section, thirty feet thick at
the bottom with its top extending
hiteen feet above water, The cofler-
dam will remain in place as a per-
manent fender inclosing the prer and
]II:'IF‘II"'I:'[iH_I;: 'iI_ |.|'-:'|!:|'| ]llaﬁ-,uih-h" c]iur:1;LgL'
by passing ships,

The hridge will have independent
telephone, fire and police telegraph
aystent., S0 as to insure the ntmost
vigilance 1 the care anid mainge-
nance of the huge structures, a mo-
tor-driven, traveling platiorm to ex-
tenid thie full width of the span will
he provided to facilitate mspection
and painting.

A modern lishting scheme, at once
effective and striking, has been
worked oot as.a major element of
design. The plan includes outlining
both cables with Lights that will torm

Ctwo mammoth festoons of brillianee
from shore to shorve, while both towers
will be bathed in a glow of floodlizhting
from base to tip. Projecting their beams
seaward nearly thirty miles, two [.r-::lwr:ffm
beacons will be installed at the tops of the
lofty towers, which may also be vsed for
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wireless stations. In stormy, avercast
weather, for horns in the tower tops will
roar their warning to the commanders of
incoming stecamers,

Perched like an eagle’s nest cirectly
under the top of both towers will be a
built=-in, glass-inclosed observation room,
reached from the bridge foor by hagh-
speed elevators rocketing aloft through
the hody of the tower. This will be the
highest man-made lookout based at sea
level and at the same time commanding
an immediate view of the m:m.n- n‘,/

SUNLAMPS IN POULTRY HOUSE
INCREASE EGG YIELD

Installation of sunlamps in the poultry R S
house will result in increased egp prodoc- CHAIN
tion. In a recent test, it was found thar |3 1
hens getting ultraviolet light are healthier,
lay more, and their eges are more likely
to hateh than those of birds not subjected
to the stimulus. Twelve per cent more
eggs of sixteen-per-cent greater fertility

were produced by 450 hens under gun-
i b This Unusual Saw, Operated from the Ground. Makes
lamps than by 450 birds placed under or- It Easier to Cut Toee Brasches

dinary lights. The irradiated hens also
were found more resistant (o disease, mor-

SAFETY SAW GUARDS LINEMEN

tality being five per cent lower. The sun- CUTTING TREE LIMBS

lamps are .’Iutt:lrti'lliculh' controlled. On a Danger to linemen cutting tree limbs is
rolorado pisy '.|':.' farm, twenty-foor lar reduced by the uze of a chain tvpe of saw
epve 6,000 I-Err.. fyl

.|[ operated from the ground. The saw 13
Seal made of steel blocks, one and one-
half by twao inches, turned or
round to leave two ridges for
cutting purposes. The blocks are
connected by rounding off the
ends, boring and threading to re-
ceive bolts which terminate in
vokes of flexible jointa, Teeth are
cut on the two ridges, and a rope
is attached to both ends of the
saw. The linemen pass the saw
over the limb te be removed and
then work the ropes back and
forth, slowly cutting through. By
this means, branches difficult to
reach are trimmed off and falling
limbs are kept off power lines,

{_ii
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I Tests indicate habies respond to
-&’{' colors at three months of ape, but

=] {7 i P,
Cuurlisy igenemal Flecdric fo n st izh hetween huoes
Whither the fies or These Eh1:kt'r'-|- Get Theif*Healsh : % ot disti el etwees s
Rays: This Shows Sunlam o8 b the Pouliry £ until twelve or Afteen months old,

L
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L'D'HG WEARING LEATHER
HAS PEEMANENT FINISH

Long-wearing leather with a
permaneiit imish has been pro-
duced for the manufacture of
shoes., Up to a certain point, the
leather iz prepared according Lo
the “vici™” process, Then the skin
is m'l[m."'ltzlll:-;] with a new combi-
nation of materials which gives
sttpport and lubrication to the fi-
hers, increasing their resistance Lo
breaking down under wear, This
makes the shoe hold 1ts shape
longer. Shoes fashioned irom the
new leather require no dressing, a
buffer and a friction brush bring-
ing out a rich Anish. In serviee,
the heat of the {oot will canse the
mpregnating materials to come
to the surface, maintaining a Iu-
bricant on the prain, Only a slight
rubibing preserves the desired pol-

Arrangement by Which Drops of Water from Tank Were Counted

by Elsetric Eve aind Recording Device

“ELECTRIC EYE" COUNTS DROPS
OF WATER IN CONTEST

Drops of water were counted by the
photo-clectric cell, or “electric eve” in a
contest in an Ontario eity. The public
was gasked to estimate how many drops
would fall from a tank in thirty-one davs,
Every time a shadow, imposed by a drop
of water tipping a tiny aluminum paddle,
crossed the face of the photo-electric cell,
it interrupted generation of a minute elec-
tric currcnt, delivering an impulse to the
counting mechamsm, The counter was 5o
arranged that the public could see how
ecach drop was registered, but the dials
were covered, concealing fizures on how
many drops had fallen. The petcock on
the tank was adjusted to let fif-
teen drops fall per minute, but
varving temperatures of the wa-
ter and the falling level in the
tank caused a constant change in
the rate, The final total for thirty-
one davs was 541,211 drops.

P
[ Tail lights for pedestrians are
heing supplied in the form of little
red reflectors which are strapped

ished effect. Increased resistanc
to water iz another quality, The
mmproved leather is less subject to
cracking than leathers inished with hard
surface dressings, and all colors are szid
to be permanent.
the leather iz soft and pliable,
allows the foot to breathe

Cc29)
AUTO TRACED

TO DISPLAY AL P
, c‘tﬁfu
By tracing the outlines of an automg-

hile on five glass panels, an exhibitor bt
the Century of Progress exposition is en-
abled to display more clearly eight vital
parts, which he manufactures: the radia-
tor, silent timing chain, carburetor, clutch,
transmission, frec-wheeling unit, universal
joints and shaft, and stainless steel wheels,

0 that it
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Aute Made of Glasa Plates H-II-HH'HI'J Parts Laocated to Show

to the heels, an They Work ; fDark Duliin ;I}uu Farts That Mave
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Practically scuff-proof, /
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outlines of fenders (:Lp.d running
board, the second répresents the
hood, body and-one end of front
seat, the thipd resembles the en-
gine and gontrols and the foorth
has the other side of body and
hoodAavhile the ffth iz like the iirst,
Humination in colors, combined
with a voice from loud speakers,
dids 1o 4he attractivenesd,
ﬂnﬁ- & "i,lf” s
.
SMALL READING GLASS IS
FASTENED TO FRAME
OF SPECTACL L
sz: s

Serving the same pur
the ordinary reading glass, a small
bt poweriul magnifyving glass is
mounted on a4 small arm which
attaches to the spectacle frame where it
i always handy., The arm holds it about
an inch from the lens of the eveglasses,
anmd & hinged to a circular spring-brass
mounting which snaps over the spectacle
frame. When not in use, the magnifving
lens can be turned upward on a hinge, a

Berlln A

Handy Reading Glass Which Is Mounted on a BMov-
able Arem Attached to the Spuectacls Frame

small spring holding it firmly in this posi-
tion or in place for reading. The frame
can be bent to fit anyv-style spectacles and
is easy to snap on or off, If the dzer does

M
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dmiralty Court Usdng Charts and Semall Models of Ships
to Recenatruce a Collision at d

T Y1 S
SEA COURT USES TINY MODELS
TD RECONSTEUCT COLLISION

In Berlin, sggmen have their own law
courts where cases involving collisions,
accidents and other occurrences at sea
are tried, to fix responsibility. In cases in-
volving collisions, this court wvses small
modlels of ships and large marine charts to
demonstrate the accidents and enable wit-
nesses to explam exactly what took place.
The court’s decigions usually serve as a
Biasis for insurance claims,

“) YOUNG TREES FOR NEWSPRINT
TO REDUCE COSTS(- L/~ &~

Reduction m costs and trme will resalt
irom discovery of a process for manufac-

L

.-;»\1'1 uring white newsprint paper [rom pine

trees only seven vears old, Newsprint now
is miade from fftyv-vear old trees. The dis-
Jeavery suggests the possibility of fnrmlnp.:-.,_ﬁ_:_
e paper” trees like fruit trees are grown in
Sorchards, Unusueal sirength and lighiness ._.:'.h
%ILT’.' features of the new newsprint. It has a
;|r11:~cri|tg strength of ten to twelve pounds
“per sqnare inch, compared with only six
wto ten pounds for standard newsprint. Tt
thirty-pound paper, while the stand- ~
ard iz thirtv-two, This means that news-
papers would receive gk and two-thirds
=Pper cent more paper per ton and that their
maihng costz by weight would be six and

not wear glasses, the repular spectacle-3two-thirds per cent less. l’}_:.'urgi:-f pine -

lens can be removed from a frame and the
magnifier can be used on it.

trees were used in th
thyfs paper.

—




Top., Converting a Floor Lamp inte & Sun Lamp by
Meana of Adapter: Photo Shows How Specal
with Uliraviolet-Fay Bulb Is Installed; Ssmall Trans-
farmer an Floor s Plogged into 'Wall Socker and Con= |
nected 1o the Lamp; :Eh.t evice Can Be Used on Other |
Lamps: It Is Coneidered a Safe Source of Health-

Giving Rays
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Refector

Lefn, Latest e Electric Re-
Irigeratos Fig with Récisaad
Door inte Which Is Buil
Ample Shell Space for Buts
ter, Egpgs. Jellies, Fruoits, and
Other Bmall-Facks Perish-
ables: Righe, Folding Steel
Tableg That Blay Be Closed
into Small Area for Conven-
leme Carrying as Shown In
Circle: Legs Telescope into
Camp or Beach, Card and
Luscheosn Helghts: the Ta-
ble Weighs Only Thirteen
Pounds; It Folds into Pack-
age Fourteen Imches Square
and Has a Carrying Handle

Top, Pouring NWut Meats on Cake from Handy

'!: Muts Are Cut Up Uniformly by Turn-

ing Crank of Chapper Attached to Top; (Glass

Jar Holds the Muats: I Jer Breaks, Ite Top Fits

Standard-Zire Mayonnaise Jars: Devi

Uaed for Chepping Olives, Cherries and ard-
Bidled Eggs

P o

evice May Be




Abawe, Latesr Tea Sirainer Fits
ANl Bpoots : Rubler Gasket Halds
the Spout Firmby s the Sirainer
anid Dage Mot Scratch; It May
Be Cleanes by Holdigg uaoder
Running Water: Coastriction Ts
Soch kae  Steinding the Tables
cloth Is Ellsslnated

Helow, Headlight an
Latest VWacaum Clean-
ier Makes the Hause
wife's Job Much Ens-
ier; It Illuminates
Diark Cosniss and Re-
veals Drost ander Fur-
niture and in Other
Flaces Mok Beached
by Usual Lighting

Attachment for Shaving-Cream, Toath-
Paste snd Other Tubes s Shown In
Zeveral Uses; Left, as a Stand 1a Hald
Tobe in Upright Position: Center,
How It Helps to Extract All of Tubie'a
Contents:  Eight, Demodétrating Ease

af Qperation with Ooe Hand

Above, Washhonrd of Unosual Desipe Flis
In Ordinary Hagin: Its Raised Sides Preves:
Splashing Water on the Floar; the Rubbing
Hoard Is Made of Copper and Atfached in
Feame That Haolds Tt Out of the Water:
Right, Chipping and Breaking of China and
Glagsware Are Prevented by Eubler-Cev-
ered Drainer and Diahwashing Nodse Is Re
diged ;- Drainer Will Nae Ruae
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Bird Taoyw im Flight; Inset Shows How Carefully Wings
amd Body Ao Balsmced

EIRD TOY FLOWN LIKE A KITE
OM ROD AND REEL

Flown like a kite, a new hird toy 15 con-
trolled by a rod and reel. Under average
wind conditions, the toy will soar the
length of the line to which 1t 15 attached
amd will remain as long as the operator
desires, Tt starts wupside down, but rights
itseli and begins going up when the wind
catches it. By manipulation of the rod it
will perform many stunts. The body of
the toy is made of light material treated
to produce the proper
shape and resistance qual-
ity, The wings, made of
extremely light material
and weighted for pertect
balance, are attached to,
and revolve around, wire
wing arms. Fishermen
believe the tov can he
adapted to anghng for
tuna, swordfish and other
large fish that now are
caupht with a kite ar-
rangement. Tt is said also
that the outfit can he
uscd to advantage in
training bird dogs.

CeY s
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FINGERPRINTS ON ALL CHECKS
URGED AS PROTECTION

Fingerprint protection for all checks .is
suggested as a means of preventing for-
gery and theft, The syvstem is used already
in the postal banks. When vou open an
account, vour ngerprint is taken and Aled
with vour description and other identifv-
ing material. To withdraw money, you
must go to that same post office and again
have your fingerprints taken. Ii they are
plentical with those made when the ac-
count was opencd, you get your money,
Expanding the postal-savings system to
allow depositors to draw negotiable or
transferable checks on their accounts
might make it necessary to establish a
fingerprinting file of depositors at a clear-
g house. Thus, all checks could be iden-
tified before pavinent by comparison of
fingerprinta, Such comparizon could be
handled quickly, since the U. 5. bureau of
identification checks daily over 2000 prints
apainst their file of more than 3,000,000,
For clearing checks, it would be necessary
ouly to verify the fingerprints, which could
be made by pressing the finger on a clean
rubber-stamp pad or other inked surface
and then rolling it on the cheelk,

i . |f.
HIGH-PRESSURE ENGINE MAKES
NINETY MILES AN HOUR

Germany is experimenting with a high-
prezsure locomotive which has been suc-
cessful in test runs between Berlin and
Hamburg. FExcept for two giant fins at
the front, it does not differ materially in

Germany's High-Pressure
Locomotivg Which Can
Make Ninety Miles an

! i
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f
L L-*_:"u'-. Lt
A Ay



J'_.!J-J-L !ﬁ,:}-l.-"']-"l.-llllr L..\‘_Jl AN LJ.’L

q IJ..-t;;f +5 - 2 in
um,hww ) Lﬂ._ ,_LLJ_?

: 33;:%;

D 60. & LLIJ,UI'ITLMI urvm.; =013

appea r:mn::j Tite

n- - 3
ventiomal tvpe u ﬂ,E{IHt" | e | L
The hugh [.'l-n:“l:t'u “iron I : q,.-_‘,f::j :'.
horze” has g normal speed - ﬁ_w i) :
of seventy-five miles an —— - [ 'E
“hour and a top speed of T i 5
ninety miles,
CELLOPHANESTOPS
MARRING OF
LACQUERc 5
One of the dificulties H: -
encountered by a mid- _J'l:".',::'- ¥
west plant making mo- "
tors for electric refriger- |
ators was the marring of
the lacquer finish on the
motors, when they were
stacked one upon the §
other, Vartons materials '
wersiiied toprerent i, M Sl Mol Gt o Ak ey e e o
and the problem finally
was solved by using sheets of transparent WIND “GUN" PROTECTS ORCHARD
cellophane between layers. This material BY BLOWING AWAY FROST
eliminates the printing and marring since : : .
it pulls free from the paint or lacquer By cirenlating air over the orchards,
without leaving an imprint or fuzz Fumt Ti:l'l.:l:Ji"u'll]1|:[_"."|'lll'.ll! :rn:{chml_'-.:' are protect-
R T ing California frait trees against frost. A
MOVIES ARE RUN REPEATEDLY '\ letitiecs Prone o forees fo e
WH]? AUTC MATIE LONEROL like a gun fires a bullet, As the wind “gun™
o apder| ‘f—%nn pictures  turns slowlv, the air is kept in circulation,
are shown and  preventing frost from forming. Each ma-
then run again au- chine is mounted on a tower seven feet
tomatically by o  above the rround so it does not mieriers
portahle F,-{,'_im-iﬂf with cultivation, irrigation or other work.
that does not re- —
quire the services RUBBER COATING FOR FENDERS
of an operator, [t 1S APPLIED LIKE PAINT (’ J i
the film breaks, the Lo
deitioe shiite steslt Ruhber paint, which gives a tough,
- off. Up to 400 feet smanoth coating that resists acids, j.-'-."l||: arnil
L doati ¥ ¥ of sixtecn-milli- Mmoisture, ]jilh heen
meter zately hlm can be used. The pro- produced 1or use
jector may be plugged in on alternating or  under aut omahile
direct current, It makes an effective ad-  fenders and on
vertising or publicity medivm, presenting  other parts that
moving  pictures: continuously.  Brilliant  are subject to cor-
X tllumination permits use of the screen un-  rosion, The cont-
depdaylight or artificial-lighting condition.  ing is applied like
e ——— any paint. Tt dries
L Those wishing further information en  in twenty-four
anything dezscribed in our editorial pages  hours. Black and _
can ohtain it by addressing Buareau of ITn-  aluminum are the | .
av .ulal:ﬁr_ colors, » :

formation; please imluar:w postage.
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Auto Equipped with Unit Which Lewers Spare Wheel for Jack-

ing Up Car and Moving In Sidewise in Parking

AUTO IS JACKED UP AND MOVED
BY SPARE WHEEL AND TIRE

Automohiles, carrying sparc wheels and
tires at the rear, can use the spares for
jacking up the car and moving it sidewise
in parking or turning, by installing a unit
which lowers the spare wheel through en-
rine power by hydraulic means. During
the jacking operation, a connection is
made with the driveshaft of the car, zo
that, in the clevated poszition, low gear
amd the regular clutch control the swing-
ing of the rear to the right while revers
pear makes a swing to the left. Since the
rear wheels are connected to the drive
shaft and revolve as the car is bein
swiung aronnd, the service brake is use
to Htu.[.: the Tateral motion in either diree-
tion. Stability is gained by automatically
latching the wvehicle frame to the fron
axle when the car is clevated, thus ren-
dering the car more stable on the three-
point suspension than when supported on
the four wheels through the usual springs.
For tire changing, a clutch is attached to

g

sshort-run pipes,
wome of which cool

_%E:u: seventh posi-

FCHANICS

the spare-tire hub mounting

the device can be used as a power
jack to lift the car for the inter-
change of wheela, The unit is used
primari]y for parking and turning

:II'l lf'ﬂ'
-""'1..

| spaces.
RADID EPERATED ROCEET

TO TRANSPORT MAIL
TESTED IN GEEMANY

In Germany an engineer has
produced a sky rocket controlled
by radio intended for carrving
mail. It does not go straight
but ascends at an angle and levels
off at about 3,000 feet. When it
reaches its destination, mail mat-
ter can be dropped by remot
control or a photograph can be
taken if the rocket carries 3 cam-
era. The missile can be made to
return to its starting place by the
same radio control which dro
the mail or takes pictures.

AUTOMATIC PIPE DAMFPER
KEEPS OUT COLD AIR

Fuel can be saved by installa-
tion of an automatic damper on
warm-air pipes of the home-heating sys-
tem, The damper keeps cold air from com-
ing through the pipes when the fire is
shut off. Thermostatic metal causes the
damper to open when a iire 1= in the fur-
nace. The device remains closed when
ttnuu:mtun: in the pipes drog ps. A mant il
control is prmlti-w ’ﬂ J 13‘4 ;
cd for setting the ]
damper 111 seven
different positions.
This feature 15 an
advantage in deal-
ing with long and

more quickly
tan others, In

ion, the damper
Never opens, so
that any room can

be shut off from a warm-air supply if de-
El.i'l:‘d Used i in the 1:]1|m1u.}' vent, the dam
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By BOB HARTLEY

WITH its light framework and bicyele

wheels, this little sailing tricyele
rolls over pavements or beach sand in a
moderate breeze. Tt turns almost within
its own length, and in tests on strects,
school plaveround and beach, it proved
extremelv easy to handle. In a fair wind,
it tacks like a real sloop, and when the
hoom swings around the navigator simply
leans back out of its way. Large open
areas, not public highways, should he
used: wide beaches with hard sand are
ideal.

Coaster-wapon wheels are not recoms-
mended, as they usually have roller bear-
ings, which are not as exsv-running as
ball bearings of bicycle wheels, Wheels 25
in, in dizmeter will do, but smaller digm-
eters are better, as they lower the center
of pravity. The main frame, or backbone,
iz built up of two parallel picces of 14 by
d-in, white pine, with spacers hetween
them. These members are tapered from
the stern to the how, The stem is made
from a piece of the same wood, 2 by 4 by
24 in. It is bored for the fork barrel, or
head, of bicyele frame that carries the
bhearings. This will be about 1% in. in di-

CROLSIRALE TUE
SHADLID M° LEHG

Sine. HRACES -_.?5 g |
B LONG . -

SILLREIMNG
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ameter, but of the parts you ase are larger,
it will be well to reinforce the stem on
each side of the hole with Mi-in. pieces,
screwed on, The bowsprit, of course, will
further ctrengthen the stem. Install the
spacers and mast step, the latter being a
block of wood, bored out to fit the hase
of the mast, and having a piece of wood
across the bhottom to prevent the mast
irom falling through.

WNext make the crosshar for the rear
wheels. It is set in a notch, 1% in. deep,
at the rear end of the main frame, to
which it is fastened with a ecarriage bolt
Irom straps are bolted onto the extending
ends, to hold the shanks of the rear-wheel
forks. These arc further anchored by a
bolt through both the erosshar and the
shank., Side braces are fastened to the

crosshar at the rear with door hinges of
the removable-pin tvpe, o they can be
dismantled. The front ends are fastenecd
to the stem with a bolt and two iron plates,
The seat and foot rest should he located,
after the wheels are on, in the most com-
fortable position for the prospective pilot.
Almost any steering wheel will do. Fit it
with a pipe or stecl shafting on which a
d-in. wooden drum is pinned, Flexible
steel cable, or hight sash cord, will serve
for the steering gear., To take up loose-
ness in the cable, a stiff coil spring is wsed.
The ends of the cable are attached to bi-
cvile handlebars, adjusted as low as pos-
sible, so thie cable will elear the gide braces.
Pasz the cable through screweye guides
on the mzide of the foot-rest hangers.
The right-hand guide should be higher
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than the left, to pre-
vent the cable from
bunching on the druam.

Now vou are ready
to rig up the sails. A
bamhbaoo pole, about 10 {t. long and 134 in.
thick at the base, makes a topnotch mast,
The same material should be used for
booms and gaff. Brace the mast with gal-
vanized-wire shrouds and jibstay to the
crosshrace and bowsprit, respectively, They
are fastened to the maszt by means of wire
loops, as shown. For sails, unhleached
muslin may be used, 6 vd. of which shoeuld
be sufficient, by piecing the waste from
the mainsail for the jib. Sew brass or wood

curtain ri
about & in, apart,
ot the mast edee
of the mainsatil,
and small brass
rings oi the gaff and boom edges, as well
as on the front and hottom edges of the
jilb,  Light cotton clothesline is satisfac-
tory for the halyard and main and jib
“sheets™ or ropes which control the sails.

You are now ready for a try-out. For
gailing before the wind, let out the sails
nearly at right angles, and in turning hanl
them in and tack diagonally against the
wind, and =0 on until you reach the end of
vour sailing ground,
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You Cap Do Oraamentsl Lacing of Leather with This
Improvised Awl and Needle

Ornamental Lacing of Leather

While there are several stitches uzed in
making ornamental lacing, probably the
best one for general purposes 18 the lay-
over or loop stitch, as it reinforces the
edpe of the work, A good lacing awl can
be improvised from a steel table fork by
cutting the prongs short and sharpening
them so that they are about ¥ in. wide,
Secribe a line about 1% in, from the edge of
the leather and then punch the holes, plac-
ing the first prong of the awl in the last
hole punched cach time the awl is moved.
A pood lacing needle can be made by hev-
eling the ends of the lace and a toothpick
and gluing them together. The stitch s
made by proceeding as shown in the low-
er detail—CGen, M, Zimmerman, North-
ville, Mich.

Rubber-Head Tacks Protect Hand against
Bucksaw Handle

To keep the hands from being blistered
by a bucksaw handle, two rubber-head
tacks can be driv-
en into the grip as
shown., A large
one s driven into
the front to ease
the pressure of the
handle against the
flezch between the
thumh and forehfn-
ger, while a amall-
erone isdriven in-
to the side for the thumb to rest against.
This prevents friction between the hand

POPULAR MECHANICS

and the grip on the handle as the saw is
pulled back and forth.—Frank Bentley,
Jr., Missouri Valley, Iowa.

Emergency Repair for Spark Leak
in Distributor Cap

Ignition trouble in a car is sometimes
canszed by a spark leak between two of the
terminals inside the distributor cap. This
trouble will reveal itzeli by a burned
streak in the top of the cap, where the
spark passes, and can be temporarily re-
paired by drilling a small hole through the
path of the spark midway between the
terminals, An invisible crack in the cap is
often the cause of the leak, as it becomes
filled with grease and dirt and provides a
conductor of less resistance than the gap
at the spark plug. By drilling the hole in
the path of the spark, the resistance is in-
creased so that the current passes through

the plug.

Keeping Moisture Out of Salt Shaker

To keep moisture from getting into a
salt shaker and causing the salt to stick,
turn a water tum-
bler over 1t after
each meal. While
this mav be rather
inconvenient at
times, it is better
than having the
trouble of remoy-
mg the salt from
the lid holes each
time the shaker is
to be used,

Good Drainage Makes Healthy
Rose Bushes

Rose bushes will grow better if planted
in well-drained so0il, If they are planted
on low ground where the drainage is slow,
the haole should be dug twice the usual
depth and then half-filled with loose rock
or gravel before the bush is set and the
¢nil replaced. This allows the water to
drain down through the rocks and gravel
5o that it does not stand arownd the roots,
[ Soldered over the spout holes in a cof-
feepot, fine wire mesh will keep the

. grounds from coming out when pouring.
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Barrow-Style Lawn Chair Is Easily Moved

FIBE WIEW
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LUtilizing the wheels of an old tea cart,
thiz comfartable lawn chair iz moved about
m a manner similar to that of a wheel-
barrow. With the exception of the curved
side members, which should be of ash or
hickory, the frame may e made of white
pine, although oak or other hardwood is
more durable. The curved pieces should
he steamed or soaked in water before
bending them. Steaming can be done by
inserting the stick in a length of pipe or
rainspout and holding one open end over
the spout of a steaming teakettle. Note
that the front brace is doweled, while the
other two are hali-lapped and glued with
waterproof glue. The legs and center
spacers are mortised into the frame, while
the leg braces are glued and wrapped with
rawhide thongs, Before putting on the
rawhide, with which the back and bhottom
are covered, Ainish the wood as desired,
and apply two or three coats of spar var-

g . '--..-..--"-"'f
RERIAGE BOLT f“"f#

;:l' SLATE E-THHEDJ__#
AT BENT -, ®ETHED OF
| DPNELIMG ARNG

nish, rubbing down with steel wonl after
cach coat except the lazt one. Cut the
rawhide in W-in, strips and install it as
shown, Lash the frame members anmd
make a 1-in. mesh weave on the back and
hiottom of the chair, being careful to draw
the strps tight. The hottom weave is tied
to the curved frame members and to the
crosstmembers at each end, Cuashions are
held in place with rawhide or cotton ties.

Mica Cleaned with Vinegar

When the mica in a stove door hecomes
clouded or blackened by gas and soot, it
can be cleaned so that it looks almost like
new, Take off the door and wipe off as
much of the 200t as possible with a damp-
cned cloth., Then rub both sides of the
mica with a clean cloth saturated with
vinegar. This will remove the discolora-
tion and produce a polished appearance,
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Forch Swing Buspended with Lengths of Fipe Cannot
Ee Tipped by Children

Pipe Supports Porch Swing

Having small children in my home, [
found it advisable to suspend my porch
swing with lengths of pipe, to prevent the
swing from tipping over,  An extra sill
was fastened at each end of the swing and
the pipe was run throwgh a hole in the
arms and down between two sille, Large
bolts were inserted into holes drilled in
the lower ends of the pipes for the sills to
rest on and to hold the swing. Eveholts
may be welded into the upper ends of the
pipe for hanging it to the porch ceiling.—
Gordon R, Carson, Chicago.

Small Holes in Hammer Handle
Improve Grip

The tendency of a hammer to elip out
of vour hand will be greatly reduoced if
several shallow
holes are drilled
in the handle as
shown. This gives
you a firm grip on
the handle with-
out cramping the
fingers, as a shpht
vacuum is formed
in the holes under
the hand.—Jozeph
C. Coyle, El Paso,

Texas,
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Carrying 0il for Fish Lures

Here is a simple container for carrving
drv-fly oil on fishing trips. Get an old
nickel watchease of the kind known as a
hunting tvpe. Then trim a small sponge to
fit in the case and pour just enough of the
oil over the sponge to moisten it thor-
oughly. In applying the ml to the lure,
all you have to do is to snap open the
watchease and press the fly against the
sponge. This is much simpler than tryving
to take the cork out of a bottle and then
using a camcl's-hair brush to daub oil on
a flv. Another advantage 15 that you can
attach a cord 1o the ring on the case and
tie it to vour shirt or fishing jacket.

Sheet-Metal Shelf Holds Flowerpot
on Window Ledge

Bent to the shape shown in the detail, a
piece of sheet metal makes a neat shelf
for halding a flowerpot on a window ledge.
The lower end of the shelf rests against
the side of the ledge and the other end
hooks aver
the edge of
the sill, where
it i3 held by
the windaw
when closed.
Painting the
shelf to har-
monize with
the color of
the house will
produce a
maore pleasing
effect.

Worn Valve Stems Cause Engine
“to Idle Unevenly

Waorn intake-valve stems and puides al-
low air to leak into the intake manifold
and dilute the mixture to a point where
a decided unevenness in the running of
the engine may result, Much of this air
leakage may be climinated by providing a
small felt packing ring for the valve stem.
This is held in place against the end of
the valve guide by means of a small metal
cap, which, in turn, is held by a small
coil spring slipped over the stem in guch
a way that it will rest against the valve-
spring retainer,
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Homemade Clinometer Screwed o Instrumes: Panel of
Car Tidbicates Grades of Hills

A Clinometer for Your Car’

Screwed to the instrument panel of a
car, this clinometer will show the grade of
any hill you drive up or down. A small
protractor 15 tacked to a wooden disk,
which iz eounterweishted at the bottom
and pivoted between two  sheet-metal
brackets, as shown in the detail. When
roing uphill, the reading is seen through
the slot in the bracket, and when going
downhill at the point of the bracket,

Combined Salt and Pepper Shaker
for the Camp Kit

Handy =alt
and pepper
shakers for
the camp kit,
or for carrv-
inginthe
pocket when
on hiking
trips, can he made from short pieces of
bamboo, Cut the plece so that there iz a
joint in'the center, and drill several Ye-in.
holes in the side near each end. Fit baoth
ends with corks, notched as shown to let
the contents of the shaker come out of
these holes, When not in use, the corks
are turned to close the holes.

W[ 5kins of tomatoes come off easily if the
fruit iz Arst seorched over a Hame and
then peeled under cold water,

POPULAR MECHANICS

Finding Area of Irregular Plane Surface

Ordinary drawing or writing paper is of
such uniform thickness that advantage
can be taken of this fact to find the area
of an irregular plane surface, Trace the
outline of the surface of which the area is
unknowt, cut this out carefully with scis-
sors and then cut out another piece of the
same paper 1 in. square. Weigh both
pieces on a sensitive scale, and from their
relative weights, compute the area of the
larger piece. For example, if the 1-in.
piece weighs 23 gram and the irregular
picce, 195 grams, the latter would have 78
s1. in, obtained by dividing 195 by 25—
W. B. Lenhart, Long Beach, Calif.

Creosote Keeps Away Mosquitoes

Creosote 1s
a repellent to
mosquitoes
and other in-
sects and can
be used to
good advan-
tare to keep
them away
from thesleep-
ing quarters
at vour sum-
mer camp. If
you are sleep-
ing outdeors, smear one side of pleces of
paper with the creosote, tack them to the
legs of the cot and place a piece near your
head, A few pieces of the paper hung
about the mnmside of veur tent or cottage
will also help—Thomas Moore, Detroit,
Michigan.

W
CRESSOTED PAPER

Teeth on Edges of Garden Trowel
Cut Tough Roots

Teeth on the edges of the garden trowel
enable you to guickly cut off heavy roots
that may be encountered while loosening
the dirt in vour flower bed, The teeth are
made with a
threecor-
nered file,
which is also
used to sharp-
en them when
they hecome
dull.
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By H. T. BODKIN

PART VIII—Standing Rigging

STAHI}ING rigming material for the
“Sovereign” are: Single blacks, 47,
We-in.: 33, He2-in.: 2B, YE-in.; 5, M-in.:
double blocks: 6, Mo-in,; 4, e-in,  fiddle
blocks. 5, %“-in,; three-hole black dead-
eyes: 04, Foein: 58, -in.: 22 He-in.
five-hole black deadeves: 2 cach, %-in.,
Mo=in. and Me-in. Four single #a-in. blocks,
with hale reamed oversize, may he substi-
tuted for apecial spritsail topmast-hackstay
blocks detailed in this article, For rigging
line, one 100 to 200-vd, spool each of linen
thread, Nos, 30, 35, 60 and 70, and one
sponl of No, 50 cotton thread will be re-
quired, Also, a piece of heeswax, with
which every line i= thorovughly impregnat-
ed. Now, we can proceed with the job,
The first step 15 to drill at an angle
through the forward edge of the forecas-
tle deck and cannect these holes with those
previously made in the beakhead bulkhead
just below this deck level, so that the

mainstay can pass through and down
around the inboard end of the howsprit,
The main-hatch grating is glued and
pinned to the spar deck on the centerline
about 1 in, forward of the mainmast bitts,
Two small wire eves are set into the after
port corner, to belay the garnet tackle de-
seribed later. Sixty wire chain plates are
now made as detailed. Of thiese, the four=-
teen required for the mizzen chain plates
are cut to abouat Yi-in. length. The ends
ppposite the eves are hent inboard to pro-
vide hooks for the wire strops of the low-
er-shrond deadeves, The chain plates are
fastened to the hall with small round-
headed escutcheon nails, Before attaching,
study the illustrations carefully. Chain
plates of the fore and maimmasts are not
evenly distributed along the channels, but
are grouped as shown. This is required in
order that the gung, in the ports partly
covered by the shrowds, may be pushed
ontward without forcing the rigging aside.

P33
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The mizzen chain plates can be evenly
spaced, All the plates should line up with
the angle of the shrouds attached to them.
Thereiore, the nails should not be driven
home solidly antil the shrowds have been
rigged, which will allow proper adjustment
of the plate angles, Complete the channel
fastenings by putting four wire eyes just
inboard of the fore and main-channel
edges, and two eves in the mizzen,

As a standard for rigging sizes, the {are-
most shrouds are triple-wound strands of
No. 35 thread: the mainmast shrouds are
triple No. 30 thread, and the mizzen
shrouds, triple No. 60 thread. You can
make vour own shrowds by twisting triple
thread strands together, fastening one end
of the threads to a hook in the wall and
the other end to a hook chucked in a hand-
drill. Twist the strands tightly, wax heav-
ily and then stretch them as tightly as
possible and pass rapidly over a flame.
This melts the wax and prevents the line
from wunraveling. The stays are triple
shroud thickness,

The fore, main and mizzen lower masts
are set up in their holes in the decks, Then
the stays are looped around each of their

FORE TOPGALLANT
-"'l'- STAY b &k _.-"'

FORE ROTAL STAY # 70 LINEN

LIMEM FOZE TOPMAST
*’{'- STAV 4 15 N,
LINEM o

AR MECHANICS

respective mastheads, over the forward
crosstrees and down through the square
holes in the tops, which should be large
enough to allow passape of lines on all
four sides. The mizzen stay s sewn
through with thread and served (wrapped
with thread) to reprezent a long evesplice,
The fore and mainstay loops are secured
with the eve-and-mouse detail illustrated
in the rigging plan. The forestay is set up
with two %a-in, deadeyes, the lower heing
fastened o a collar of stav-thickness
which, in turn, is attached to the howsprit
with L.|:1.|:1'r11 turns of shroud line. The

mizzen stay is set g

similarly with a collar
E'TﬁLE’fff and seized to the main-
A~ mast, its angle just
clearing the hali-deck
railing. The collar of
the mainstay is much
longer. It passes on
either side of the fore-
mast, through the holes
in the deck, crosses it-
self above the beak-
head and pagaes under
the bowsprit, where

MATH ROVAL

BETAIL OF FIDDLE
BLOCKS (BOXWANDY}

F"Tl.‘.i' & BOTTOM
SHEAVE
HOLES

4 DEADEYES SOLDERED TO
WIRE BAR SET 1M DECK

y
HOUSE & EYE OH FORE _,_ar"
B MAIMSTAY, MOUSE _TACKLE #60 LAMEN- 1_-_1:1" -:- -
PADTED TO SHAPL 'WITH BELAYED TO PORT >,f’
COTTON . STAY PASSESD KHIGHT EYE ‘\‘q;éa." r
AROUMD WMASTHEAD | & sewone qﬁ‘ ~BARNET
| DEADEYES, o3 o
SINGLE. SHROUDS MADE. 4
AL SERVED wIth #aD | { P
: # i'k.
LIMEN THREAD P et f‘"i' e
¥ baLEY, 570 ToPw
; o = TO TOPGALLANT
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the free ends are seized to the adjoining
part of the collar, For the deadeye lan-
yards, use No. 30 for the mainstay, No. 35
on the forestay and No, 60 for the mizzen.
Take up firmly on all stayve by means of
the lanvards and secure the latter with a
couple of half-hitches at the backs of the
lower deadeves,

There are 11 shrouds on the fore, 12 an
the main and 7 on the mizzen. Tackle
pendants are also required, two on each
side of the fore and main,
and one on each side of
the mizzen, Rig these
shrouds and pendants by
pairing, first two fo star-

hlmiky TOPGALLANT

925

and g0 on. They should be long enough
to reach just below the channels to give
you a convenient length for seizing the
upper deadeves into them. Now, rig the
shrowd tackles by seizing zingle blocks in-
to the pendants, starting a “runner” of
shrowd thickness at an eve in the channel,
up through this block and down to be
seizedd into another smaller double block
at the opposite end. A single block is
hooked into the next channel eye aft and
joined to the double block above with a
fall that is seized to the single block and
rove through both blocks, The free end is
helayed to a wire eve set into the deck.
The pendant blocks of the main are ¥ in.,

<A 835 L INEN board, then two to port,  with single and double 4-in. blocks be-
Y T low; those on the fore are 14
in. and #g in., and the single
T THVE - . ' N
FUTTOWM S mizzen tackles are Y2 in. and
WRO LINEN ) Y6 in., respectively. For tackle
PENDARTS SAME TAMETER .ﬁﬁ""“ ~ falls, use No, 3 thread at the
MAIN TOPMAST _ A5 SR F | 5, .
STAY 430 LIKEN. T, My DS FOR EP'“EE,MEJW* 1Y main, No. 35 at the fore and
e ..,u'-'--.'-/"'/ﬂ;;,;LE Y Noo 60 at the mizzen, The ar-
P 1 e K =T rangement of the main
- R Al . i
i 1:1'-"-_1-1'_ o WULLEH TOPMAST STAY I-I|| i shrouds is fallowed for
#50 COTTON RATLINE =l nﬂu:'n-:ﬂm%ﬁimi_--“. y '|I'I all lawer maete in the
ALROSS SHROUDS i ==l CROWFEET| " 7 HED LIMEN ,'||' b numbers given for each.
. i 1 - | y; |||| A IL::JH'L'I _a;:prnxmmtt]}' -
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eves, their sizes being in the plan. For
lanvards, the same thread sizes as for tack-
le talls are snitable,

You can rig shrouds on the upper masts
before placing them on those below., No
tackles are required. The main topmast
has 6 shrouds on a side; the fore topmast
5, and the mizzen topmast, 4. Nos. 30, 35
and 00 thread sizes are suitable. The bot-
tom deadeves are made with a wire strop
sufficiently long to pass through holes at
the otter edges of the top flooring and to
he formed into eves just below ) this ap-
plies to all upper masts, The topgallant
and royal masts take deadeyes, shrouds
and lanvards one-half the diameters of
those on respective masts below. They also
require one-half the numbers of shrowds.
Let the heel of each mast come below
cach top not less than 4 in, and glue in
place hefore rigging.

Beginning with the highest, the shrouds
are rigged az noted. The assembled upper
masts are gloed on the lower masts, Us-
ing Noo 2 wire, we fnow seize futtock
staves, made from it, across the main
shrouds about 1 in, below the main top
and, from the eves of the topmast shrouds
{(under the top flooring), the {ottock
shrouds are run downward to be seized
around the futtock stave. This step is re-
peated on all masts except the uppermaost,
using proportionately smaller wire for
staves and reducing their distances under
the tops likewize. The futtock shrouds
are the same diameters as those above,
Running backstays are then rigged, The
pendants are shrowd thickness; the tackle
falls of the fore and mizzen are smaller
than those specihed at the main, The
blocks at the lower ends hook into wire
eves set ointo rall posts on the inboard

sidles, Blocks for the upper mast stays

begin with Mf-in. size, then o-in. and Ya-
in. The spritsail-topmast backstay wses a
series of Me-in. bloeks, and four special
boxwood blocks, if you decide to make
the latter as detatled, Tf not, ream out the
zheave holes in four Ha-in. blocks and pass
the crowfeet and ruonning lines through
the same oversize holes, The running lines
are the same as used for the fore topgal--
lant stay; all crowfeet are No, 50 cotton
thread. You can use fore-shroud line for
the garnet guy, main-shroud line for its
pendant, and the other thread sizes for
runncr and tackle. The mizzen-topmast
stav tackles, one on each side, are dupli-
cates of the arrangement of the main-top-
mast stay. As a general rule, all lines,
blocks, deadeves, cte., are about one-half
the size of those immediately below, and
all rigging for the mainmast is largest, the
foremast smaller and the mizzen smallest.

For halvards, use Nao, 530 cotton for all
except the ensign, which uses No, 60 linen.
The plan gives the mainmast ratline sizes,
The fore ratlines are No 35, and the miz-
zen, Mo, 6. The fore topmast ratlines are
No, 6, and mizzen, No. 70 linen. No rat-
lines are rigged to the topgallant and roy-
al masts, The ratlines are all started about
Ha in. above the lower deadeyes and con-
tinue horizontally across the shrouds, up-
ward with the same spaces between them.
Use clove hitches to attach to shroiuds,
The futtock shroudsz, attached to lower
and topmasts, are also “rattled down.”
Note that ratlines do not join the after-
mast main, fore and mizzen shrouds. They
do cross all topmast shrouds, but to avaid
obecuring other details, are not shown

As a final caution, hefore vou hegin,
thoroughly wax all lines you use, or they
may shrink or expand with disastrous ef-
fect on your mast alinement.
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Rubber Bands Drive This Alrplane Wlurhglg
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Resembhbling the larpe airplane rides at
amusement parks, this model, when wound
up, will keep whirling at a surprising speed
for several minutes. An upright frame
supports arms, from which four small air-
planes are suspended by means of screw-
eves and spring wire. The arms are pivot-
ed to a cap on top of the frame with a
piece of wire, which has a hook bent on
one end and a erank on the other, Two
washers are placed between the arm as-
semhly and the cap, to reduce friction.
Power from five or s=ix heavy rubber
bands, stretched between a screwhook in
the basze and the hook on the crank wire,
is transmitted to the arms, the crank en-
paging with a clip on the upper arm.

Hints on Painting Screens

The hottom edge of screen frames
should be given particular attention in
painting as the end grain of the wood is
exposed at this point, and water, Tanning
under it, iz absorbed unlesz the wood is
well protected with two or three extra
coats of paint. For maximum protection,
a heavily pigmented paint should not be
used on the screen wire. It is better to
apply thin paint more often. Even a
brushing with kerosene before storing the
sereens for winter, and again before put-
ting them up in the spring, will add many

vears to the life of the wire. If a pigment-
ed paint 15 wsed, thin it down, and lay the
screens in a horizontal position while ap-
plving the paint.

Holder Shields Point of Ice Pick

To climinate possibility of injury from
an ice pick Iving on a table or in a drawer,
it is a good idea to provide this holder on
a wall near the ice box to shield the point.
A large cork is
fastened to a thin
piece of wood hy
means of long
brads, and this
pilece 15 in turn
nailed at right an-
rles to the end of
another picce as
shown in the draw-
ing. The holder,
thus made, is hung
on the wall by
means of 4 serew-
evie and hoolk, and
the pick is inserted
through a screws
eve driven into the
center of the hald-
er, and the point
is pushed into the
cork.
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Tewea and chr Card Can Be Carried in the Handles
af Your Gall Clubs

Tees and Score Card Kept in Handle
of Golf Club

A good place to carry goli tees i3 in the
end of vour clob. It is drilled lengthwise
and a cork is fitted in the hole. Another
kink is to carry your score card in a handy
place, which can be done by pivoting an
aluminum holder in a saw slot cut in the
end of the handle. The holder is merely a
piece of sheet aluminum cut as shown,
and the edges rolled over to hold the card,

Ebony Color Produced on Hardwood

Hardwaond, such as hirch and maple,
can he given the appearance of ebony by
painting them with the following two so-
Iutionz: The hret 15 made by boiling solid
extract of logwood in water, and the zec-
ond one (kept in a separate container) is
made by dissolving green copperas, ¥4 oz,
in 1 pt. of water. First smooth the work
by carefully sanding it, and then apply a

MECHANICS

couple of coatz of the lorwood solution
while it is hot, allowing the work to dry
between coatings. Then put it away for a
day or two before applying the second
solution, There will be no immediate
change when this solution 15 applied, but
after a few seconds, the wood will begin
tor turn steadily darker until a deep, even
black color has been obtained. After the
work has*dried, it should be given a coat
of shellac or n:]-.- i varnish.

Clothespins Serve as Rake Teeth

By bolting an old rake-handle assembly
to a hardwood stick, you can make a serv-
iceable lawn rake, wsing clothespins as
teeth. The heads of the pins are cut off

and the shanks are whittled down to fit in
holes drilled -in the stick, where they are
held by driving small nails through both

Lawn Rake, Fitted with Clothespins for Teeth. Is I'iln-'l:
Easzily Clogged by Grass and Leaves

the stick and the pins. A rake of this type
has the advantage of not stirring the sor-
face soil and damaging the grass roots.

Craftmats and Blueprints on

“SOVEREIGN OF THE SEAS”

A Craftmat of the stern and lower-
hull carvings will be sent upon receipt
of 50 cents. Craftmat No. 2, of the
carvings to go on sides of upper
works, 35 cents. Seven blueprints on
the “Sovereign™ are available for $1.25.
A list of 380 practical projects will be
sent for 3 cents postage. Also, a sam-
ple print with forty illustrations of fin-
ished projects available for 10 cents.
Address Blueprint Department.
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Folding Camp Fur

niture

029

Takes Little Space
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Campers and tourists can make their
own camp furniture, most important of
which are folding tables and c¢hairs, Those
shown here have been found thoroughly
practical in every respect, as they are de-
signed to withstand hard usage and have
the additional advantage of being collap-
sible so that, when folded, they occupy
very little space. The table has a plywood
top in three sections which are hinged to-
gether., The legs are hinged to two trian-
gular strips, which are ripped lengthwise,
the narrow parts being fastened to the
edpes of the side leaves. The strips are
also slotted crosswise at two points to ae-
commodate parrow crosspicces, which are
used to hold the center sections and side
leaves rigid when the table is in use, To
hold the legs, iron rods, shown in the up-
per lefit-hand detail, are hinged at the ends
of the center section and are threaded at
the opposite ends. The threaded ends are
slipped through the legs at the point where
they cross, after which a thumbnut is
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turned on. The lower details show how
the chairs are made, and by noting how
the various pieces are fitted and hinged,
vou can easily determine how they fold
togcther. In making the table and chairs,
wae hirch or maple, and, after each part 18
finished, waterproof it by impregnating
with melted paraffin, the surplus of which
should be removed with steel wool,
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Transparent Rubber Protects Watch
against Water

Boatnien,
fishermen and
gthers can
WeAr 4 Wrist
walch without
getiing water
inta the mech-
anizin by plac-
ing a hand of
thin,transpar-
ent rubber

o TRANSPARENT
FUBSER

=

L m over the wrist
to cover the
watch, The dial can be clearly secn

through the rubber, which provides added
protection for the erystal. Suitable bands
can be obtained in most drag stores.
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A Steering Convenience on Small Outboards

This Steering-Wheel Mounting Enables You to Steer an
Adjast the Motor at the Bame Time

Mozt outhoard steering wheels, designed
for small boats of the runabout type, have
to be mounted at the front of the cockpit,
usually making it impossible to steer the
boat and adjust the motor at the same
time. A wheel mounted on the side of the

Outboard Boat and

boat just in front of the
rear seat, will overcome
this difficulty. Both tiller
ropes are brought along
the right side of the
hull, one going directly
through the transom of
the boat, while the other
«  grosses the boat inside
and then pagses out
through the transom to
the opposite end of the
tiller, pullevs being ar-
ranged at the points
where the ropes change
direction. The wheel
mounting takes little
space, and there 15 room
for your legs under it. A
standard type of racing
wheel can be used, or one
may be made from an old
auto wheel, The wood
drum is made in two pieces, clamped to-
gether with long wood screws. The steer-
ing wheel is fastened to it with counter-
sunk, flat-head wood screws, one in each
apoke of the wheel spider.—], D. Brubak-
er, Evanston, T,

Homemade Bases for Your Ball Game

Boys often use
blocks of wood,
bricks and flat-
tened tin cans for
bases in their ball
rames, and are
sometimes injured
from sliding on
them in a close
play, To prevent this, make the bases from
old trouser legs filled with sand and sewed
up at hoth ends. Small sugar and salt bage
may be used in the same way,

Worn Timer Causes Motor to Miss

Wear in the timer of an auto engine
usually causes some change in the gap be-
tween the points. In some timers this gap
may become too wide, while in others it
may be too small. Either case may be de-

termined by noting the operation of the
engine at various speeds. If the points do
not open sufficiently, the engine will miss
at the lower speeds, and will tend to run
more evenly as the speed is increased,
while too wide a separation of the points
will cause even running at lower specds
and missing at higher speeds.

Sealing Moth-Proof Boxes Keeps
Out Dampness

When clothes are stored in moth-proof

boxes these should be sealed to keep ont
damp air, which A
may mold the !"qp._ _
clothes and give - .
them a musty odor,
Sealing the edges
of the box with
pummed tane, will
help to eliminate
this trouble,

L ¥
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Annealing Brittle Bandsaw Blades
with Maolten Lead

Bandzaw Wlades that have become brit-
tle from prolonged use can be brought to
their normal hardness by immersing them
in molten lead. This is melted in an olid
iron skillet or other suitable container.
Remove the scum that collects on top of
the lead and immerse the blade in it for
1 or 153 minutes or longer, taking care
that the lead is no hotter than necessary
to keep it liquid. Some of the lead may
adhere to the hlade when it 15 taken ouat,
hut this can readily be scraped off. The
heating serves to relhieve the strams set up
in the steel of the blade, and the tempera-
ture of molten lead 1s not hirh enough to
remove the temper. This treatment can
also he applied to jigsaw blades and other
steel tools that tend to become britile,

Rubber Band Keeps Screen-Door Hook
from Marring Woodwaork

To keep the sereen-door hook from jam-
ming between the door and the casing and
marring the woodwaork, one cottage own-
er made a hook
from a piece of
heavy wire as
shown, A rubber
band, tacked to the
door and tied in the
eve bent at the end
of the hook, holds
it i a vertical posi-
tion when unfas-
tened, If a strong
band ot even a coil
spring is used, the
chances of an intruder opening the door
by inserting a slender instrument between
the door and casing will be very slight.

Belt Dressing Serves as Adhesive
on Sanding Disk

The customary method of attaching ah-
rasive to a sanding disk with glue can he
improved by substituting stick belt dress-
mg. Simply hold the stick against the
bare disk as it rotates so that an even
coating of the dressing is applied. Then
stop the disk and immediately apply the
abrasive sheet. It will stick at once and
the sander can be used shortly afterward.

With This To¢l ¥Yeu Can Cuot Out Dandelicns as the
Laawn 13 Faked

Simple Dandelion-Cutter Attached
to the Garden Rake

When serewed to the handle of a gar-
den rake, this cutter enables von to re-
move dandehons while raking the lawn.
The cutter is a length of flat iron notched
at one end, and ground wntil the edpges
arc sharp.—Chas, C. Brabout, Detroit,
Michigan.

EBrads Improve a Sink Stopper

To keep the ring in a sink stopper from
wearing through the rubber, pl.r-'.h. a4 wire
Lirad into each side :
of the ring boss 50| T
that they pass just
above the ring.
This strengthens
the boss and
miakes 1t last long-
er, as it spreads
the area of the
pull well over the
top of the plug.

—_—

[Hot piteh brushed over the inside of a
garbage can will help prevent the con-
tents from souring in hot weather.
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1_.1_”4 ERE an extra guest room iz needed, and al-

teration of the home is impractical or too
expensive, yvou can build a cozy and comfortable
room over the garage, by following these designs,
offered by H. E. Walker, an architect of Aliadena.
Calif. Although a two-car garage iz best suited to
the purpose, a one-car garage can also he adapted.
In this case, a lean-to 15 bailt on one side which
providezs a workshop on the ground level and from
which a stairway leads to the guest room above, If
desired, a small balcony can also be added on one
side, bath for utility and for appearances: the lower
leit detail shows the framework. Note that the bal-
cony floor is a foot lower than the room, to provide
sufficient headroom. Do not build the stairway too
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Outside Siairaay Gives
More Space Inside and

Adds to Extectinl A
PEATANIE

narrow it shoald be at Teast 30 in.,
wide to permit passage of forni-
ture to the second foor.

The conversion of a two-car
garage, of course, offers greater
possibilities. In order to avoid a
too rectangular appearance, the
rear rooi Ime is brought down to
cover 4 fagstone terrace over-
looking the pardenm. Suhstantial
2 by B-in, floar joists are required if there are no center sup-
ports, Alsa, insulating board should he provided on the un-

VERAKDA - FUOF

derside of the joists in order to assure a comfortable floor
during the winter months, The walls may be lathed and plas-
tered, or wallboard may be used, nailing thin battens over the
sepms, Casement windows are used throwghout, while win-
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dow boxes and dummy shutters may be added if vou wish,
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Magnifying Glass Held by Wire Headband Helps in
Examining Fine Maodel Wark

Improvised Eyeglass from Camera Lens
and Wire Headband

When doing fine model work requiring
the use of a small magnifying glass, vou
can wse a camera lens. It can be held in
front of the eve by means of a headband
made from a piece of wire bent to the
contour of the head and slipped through
a length of rubber tubing—Albert W,
Eidman, East Cleveland, Ohio.

Vise Screw Improvised from Jack

An anto jack of the screw type, can be
used in making a vize. It i# mounted be-
neath the top of the bench by means of

an angle bracket,

o ———_ holted to the base

' 2 of the jack and to
the bench as
shown., Two holes
are drilled in the
screw end of the
jack for cotter
keys, the space be-

_WRENTE AMD
“'i LOMTER KLY
|
|

RAD - L

o, tween them being

_,{_‘}’} a little more than
e the thickness of
.'-'f,#""' the movahle vise

jaw, Inassembling
the vise, large

POPULAR MECHANICS

washers should be placed bhetween the
sides of the movable jaw and the cotter
kevs. It 15 also a good idea to provide a
metal sleeve in the hole to keep the screw
from enlarging it.

Watering the Roots of Plants

When watering plants with a garden
hose they are often damaged by the force
of the stream. To prevent this trouble, a
large tin can can be buried in the ground
so that its bottom iz about even with the
roots of the plants to serve as a reservoir
for water. A few holes should be punched
in the sides of the can near the bottom so
that the water can seep out around the
roots.—Charles A. King, East Kingston,
New Hampshire.

Rubber Checkerboard for Lawn Table

A rubber checkerboard for use on your
lawn table can be made by weaving strips
of red and black rubber, cut from old in-
ner tubes, to form the squares, in an oil-
cloth backing. The ends of the strips are
sewed to the
cover as they
are woven,
and the back-
ing is fitted
with pockets
for checkers,
score pads,
etc. It has
lead weights
sewn into the
hems to hold
it down.—H. C. Thomas, Roval Oak,
Michigan,

BLACE THMER TWAE R
i FHEER TURE
SEWLD By )
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Atomizer Used as Typewriter Oiler

After trying various wavs to find a
fquick and efficient method of thoroughly
oiling and cleaning my typewriter, I final-
Iv hit upon the idea of using an atomizer.
Thizs was filled with kerosene, and all of
the working parts of the machine were
spraved to loosen the old gummed oil,
after which the atomizer was emptied
and Alled with oil and the parts again
gprayed. In this way, [ did a better job in
less time than could be done with an oil-
can, and besides wsed less oil—James
Stanley Meagher, Inglewood, Calif.
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Homemade Masts and
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Sail Tracks for Boats

=

he sail track can be made

TRACH RADL

=

RAADIE FROM
3® aPRIKE

Owpers of small satlboats can
miake strong masts and booms fit-
ted with sliding sai1l tracks, mn
keeping with the tendency io dis-
card the older method of uzing
round maszts and rings. The masts
arc built up m box fashion, from
prdimary I-in, lomber, and, beimng
hollow, weigh much legz than sol-
id masts, The booms are built
from two pieces of l-in, stock, screwed
together so that the section is T-shaped,
The drawings show the method of con-
struction and the comparative sizes of the
tapered parts. As a matter of economy,

TEMIE -SAIL TRACK, r SLOT FOR STAYS . PULLEY; | - A s : 1. :
E il ||!" = : }E = “\-,‘ Il | '|_1J'| !||:-1!'| '||r.4|.--, .-rl,s_ll1|-, 1% by
— e | 5 in, in size. The tracks
(] P — na e :
I Y | are screwed to the meast
'}rl.h R and boom, using nuts as
1 o PRLE — ; ;
i I - e spacers so that sail chips,
B e sicrienal o '
| : ALty I which replace the regular
! HOLLOW MAST of TR : ;
WARE EROM f rings for attachment of the

aail to the mast, will ghide

=a-:*f_lél'm55=!r-5:. f il freely. The clips can be
.a—_i?"" i I obtained Irom marine-sup-

ply houses, and will be found to have a
slight angle at each edge. This can be
taken out so that they will fit the track. by
squeezing them together with a pair of
pliers.—R. M. Roland, Chicago.

Emergency Repair for Broken
Valve Spring

RANATGR-SUPPORT ROD L

On an auto trp,
one of the valve
springs on the mo-
tor bhroke when T
wag several miles
from a garage, An
emergency repair
was made by fas-
tening a heavy
rubber band, cut
from an inner
tube, to the radi-
ator-support rod
and to a wire loop fastened in the hole in
the end of the valve stem, as shown, This
repair enabled me to drive to a garage
where a new spring was installed, A re-

STER

pair of this kind can he used: only on a
valve-in-head motor.—Charles Latour, Jr.,
Plattsbhurg, N. T.

Tinfoil Keeps Door Button
from Loosening Screw

If a piece of tinfoil is crumpled up and
placed in the tapered part of a hole in a
door button, the screw that holds it in
place will be less likely to turn when the
button is moved, As the tinfoil is slippery,
it reduces friction
hetween the mov-
ing partz and pro-
vides a flexible bed
in which to sink
the screw head in
order to keep 1t
from hinding.
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ap “Fl-ﬂuhlﬂn' Diizk between Lathe Faceplate and
ork Halds It for Light Turning and Palishing

sponge REubber Holds Work in Lathe
without Marring Finish

After putting a high polish on some
modernistic candlesticks, 1 discovered a
small flaw in the center of one. To rem-
edy this necessitated taking a light cut in
the lathe and then repolishing, T avoided
marring the finish at the ends by using the
following method: A sponge-rubber disk
was placed between the faceplate and the
work, which was centered in the tailstock
center and then pushed tightly against the
rubber. This held the work s0 T was able
to make the cuts and do the repolishing
without marring the Anish on the remain-
ing surface of the candlestick.—C. A.
Mowrey, Elmira, N, Y,

Sewing Cabinet Made from Old
Phonograph Case

Having drawers
and nests for
spools of thread
and other accesso-
ries as well as
space for patterns
and unfinished
work, this sewing
cabinet is made
from an old pho-
nograph case from
which the mecha-
nism and horn
have been re-
moved., The com-
partment that
housed the turn-

FOPULAR MECHANICS

table is partitioned for spools and scissors,
while that part which housed the mech-
anism is fitted with drawers to hold laces
and embroidery. The lower part is used
for unfinished sewing.

Repellents to Keep Away Insects

When applied to the exposed parts of
the body, the following repellents emit
odors that are offensive to mosquitoes and
other insects: A mixture that is soothing
to the skin as well as a repellent consists
of castor or olive oil, 134 oz., camphor, 14
oz., oil of pennyroyal, 14 oz., sassafras, 1
oz, and citronella, 4§ oz, Ii the odor is
not offensive, a strong repellent may be
made by mixing pine tar, 1 oz., citronella,
4 oz, pennyvroyal, ¥4 oz, olive oil, 1 oz,
and sassafras, 1 oz, A repellent with a
pleasant odor can be made by mixing oil
of lavender to a little lanolin to give the
desired odor. Pennyroyal, 1 dr,, added to
the preparation makes it more effective.

Drum Sander for Grinding Wheel
Improvised from Tin Can

A strip of abrasive paper, glued to a tin
can which is attached to a grinding wheel,
makes an effective
drum sander for
light work, A hole
to ft the grinder
shaft is drilled in
the exact center
of the bottom of
the can, which is
then attached by
the same nut and
washer that holds
the grinding wheel
in position on the shaft—Martin G. Win-
terton, Ferndale, Wash,

How to Reglue a Violin

When a violin is in need of regluing this
should be done at once, as the wood may
warp and cause an expensive repair. When
gluing the fAngerboard, first remove the
old glie and warm the ebony. Then get
two pieces of pine, about 4 in, long, 134
in, wide and 1 in. thick; hollow out one
piece to fit under the neck and the other
to fit on top of the fingerboard, and elamp
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them in position to hold the assembly un-
til the glue dries. Clamps for gluing the
front or back to the sides can be made by
cutting spools in two and wsing stovebolts
to clamp the spool ends along the edge of
the wviolin with the wide ends resting
apainst the fromt and back. To repair a
crack in the back or front, & good clamp
can be made from a 10-in, length of 4-in.
iron or brass rod. Flatten one end for a
distance of about 3 in, bend it at right
angles to At over the edge of the wood
and thread the other end for a nut. Then
slip a spool over this end so that it fits
apainst the end of the instrument when
the nut is tightened, Caked rosin or dust
should be removed with a few drops of oil,
and the glue worked into the crack with
a soft cloth, after which the surplus is
wiped off with another soft cloth, A little
melted cabinetmakers’ wax applicd to the
crack will hide the repair.

Effective Repair for Water Hose

Leaky water hoses may be repaired by
removing the defective section and zlip-
ping the severed ends of the hose over a
pipe nipple, after which the section of
hose over the pipe 15 tightly wrapped with
wire, A tool for winding the wire with
the necessary tension is shown in the il-
lustration. A spool of wire is mounted at
one end, the wire being guided through
the slots in the heads of two wood screws
and passing through holes of the handle,
which 15 made of hardwood, to obtain sui-
ficient friction.—Emmett Marshall, Dem-
ing, Wash,
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Here Is a Sim Tral That Yeu Will Find Usefil
When Repairing Your Garden Hose
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Carrier Supported by Upper Hinges of Doors Allcws

Luggage te Bo Stored on Car Top

Luggage Carrier on Car Top

Supported by the upper hinges of the
doors, this carrier i1s handy for transport-
ing luggage on top of a sedan, The carrier
15 serewed 1o a hardwood frame, the joints
of which are hali-lapped and then glued
and serewed together. The crossmembers
of the frame are drilled near cach end for
studs, the lower ends of which are filed
down so that they can be substituted for
the regular hinge pins. The upper ends of
the studs are threaded for nuts, one being
placed on each sule of the crossmembers
to hold the latter in place securely. Small
sereweves, driven into the sides of the car-
rier, provide an anchorage for tyving a tar-
paulin over the bagerage—H. Yates, Chi-
Caro,

Brushing Lumber to Remowve Grit

Stock that has been handled in lumber
vards i¢ likely to gather considerable fine
gprit. For this reason, it i3 a good idex to
go over the work with a stiff-bristled
brush before sawing or joining it, This
removes the grit and prevents dulling the
cutting edges of the machine,

e e —
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O0OLS, shrubs, trees, vines, hedges,
paths and garden furniture trans-

form commoenplace vards into minia-
ture estates that effectively hide unsightly
allev scenes and afford enjovment and se-
elusion to their owners, Rows of trees
ean he used to screen unpleazant views of
buildings, sheds, bharns, telephone poles
and other high and imposing objects found
in neighboring vards and alleys, while
colorful rock and wall gardens can he
huilt up and planted to sufficient heights
to hide rubbish and hoard fencesz. It i3
helpful to frst make a sketch of the lot
with its neichhoring territory and to lo-
cate the honse in its relative position, The
repions (o be screened are them deter-
mined, Placement of the outstanding
hright spat in the decorative scheme should
he considered from vantage points in the
house and i the street, Paths leading from
the house to the pool or garden should he
laid out to wind natwrally through the
planting and o command its most effcc-
fivie views,

The illustrations show tymcal lots he-
fore and after planting.  VWater-supply
pipes for the pools, fountpins and irrigat-
g systems, as well as drainage, should be
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planned from the start. Drainage is great-
Iy aided by removing anv clay top soil and
spading in a layer of coarse gravel or cin-
ders,

After placing large foundation rocks,
build up the desired elevation, allowing
ample space between rocks for rool
growth and drainage. Fertile soil should
be filled in between the vertical rows of
rocks. The outside or protruding stones
should be of irregular shape and arranged
so that they form pockets to catch and
hold water for the plants. Irregularity in
placing these rocks, as well as those
around the base of the mound, will give
the garden a natural appearance, A few
large rocks are better than many small
ones, and flat stones are rather ineffective.
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- BASEMENT ey JET IR MCZZLE ¢
L

ORI TROL WALVE .,

GRARE .~ anp oop M pox

: ’Q;.&_ pIOL T
3 e e e ]
| e R T e e
_ AL e 3
— = A LARTH
e . P
e TR I EAPANEIOH | | B BEINFORCED
COLASE COMCRETE

The months of April and August are usn-
ally best for setting rock-rarden plants. A
good procedure is to survev the garden
carcfully before planting and try to visu-
alize an effective arrangement of rocks,’
shrubs and plants. Group the plants of
similar habits into colonies. Consider the
original hahitat of each and strive to du-
plicate natural concditions, Put the plants
that want sunshine on the south slope, If
vou choose Alpine poppies, give thein the
things they want—sun, wind, pure air and
a well-dramed soil. There ave plants, like
sedums, which prefer shady parts of the
garden, and others that want damp and
cool 2oil, Those that bloom at off seasons
will keep the garden interesting and full of
color many months of the vear.

Running water adds activity to a rock
garden. The water supply may be tapped
in at the basement and fed to a waterfall
from beneath a top rock. A miniatore

windmill or lighthouse can be uzed to con-
ceal the supply pipe. An informal pool,
made by excavating a depregsion much
like & natural pond, 15 the center of inter-
ext around which the scheme 15 lawd out,
The basin may be of clay worked until
plastie, although concrete is more per-
manent. To prevent damage to the con-
crete by frost, the ground, after excava-
tiom, should be solidly tamped and pro-
vided with an adequate expansion course
of coarse cinders. A drain box, composed
of a deep laver of cinders extending below
the expansion course, will take care of the
overflow. After putting all outlets and
drains in place, and checking to see that
all edges of the pool are level with the
water line, a 6-in, laver of concrete, con-
sisting of L part cement, 2 parts samd and
3 parts of crushed stone, should be poured
around a reinforcement of wire netting, or
a network of steel rods, and thoroughly
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tamped while wet,
Finish with a top
coat of 2 parts of
cement and 3 parts of
sanid, To enhance the nat-
ural effect of the pool, 1

place large stones looscly :
in the concrete after it
has been laid, but do not
imbed them into the con-
erete, ag they have a dif-
ferent cocficient of ex-
pansion from the con-
crete and would cause
cracks and leaks. If a
fountain is desired, a wa=
ter-hose nozzle may be
used as the fountain head.
Acljust it to afine straight
jet and locate it about 34
in, under the water sur-
This will lift the
waler irom the pond,
forming a dazzling, foaming jet, The shut-
off and drain aystem shown in the draw-
ing will completely drain the pipes in win-
ter and prevent damage from frost.

In the poaol, many species of water
growths native to vour locality can be
planted. Cat-tails, water tulips, hvacinths
and water lilies are the most common.
Three or four lily pots will take care of
the main varicties and colors, Empty but-
ter tinhs, or hoxes large enough to hold at
least 1 cu, ft. of a mixture consisting of 3
parts of loam and 1 part of rotted cow
manure or the equivalent, can be wsed as
lily potz. Because of the large leafl spread,
it is best to have a separate container for
each lilv and to keep them 3 to 5 fr. apart.
Stones can be used to hold the containers
up to the correct height for starting young

face,

.*— DUT B30R LIVIML
A ROOM FOR THE
LARGE LOT

plants. Shallow-water plants, or aquatics,
should be planted in containers separate
from the lilies, or a ]C‘L!E’L‘ may he provided
when building the pool. The overflow pipe
for the pool is covered with a screen cap.
It drains into the seepage box or may be
connected to a sewer if convenient, New
concrete should be kept moist for several
days and the pool drained and refilled a
number of times over a period of three
weeks to wash away alkali which is in-
jurious to both plants and fish. Peols may
be built without fresh-water supply or
drain. Scavengers and oxypgenating plants
in the pool can be relied upon to keep the
water pure and clear. Fish may be kept in
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the pool throwghout the winter f it is
coverad with hoards and heaped over with
straw or leaves to prevent the ice from
ireezimg solid. This protection will also
help to prevent damage to the conerete.
A sunny spot 15 best for the flower gar-
den. If a spot
where water
tends {0 setile
must be used
in order to
carry out the
garden as
planned,
drainage can
be provided
by removing
both top and
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top soil. Scatter in a handful of broken
hone and a little ime., In the top course—
the part abave rround level—rake i wond
ashes, bonemeal and more Yme, and et it
standl for several weeks. o1l s0 prepared
should give pood results for a number of
vears, Care should be taken not to wse
fresh manore: 1t chould be well rotted.
To prevent weeds, the manure should be
confined to the lower levels, well under
rround. Commercial fertilizer is also avail-
able tor this purpose.

Whatering of the lawn and garden can
be made easy by providing enough outlers
s that hose can be attached at copvenient
places, or by ipstalling an irrigation svs-
temy fed from pipes laid above or under
the ground. Watering is uzually most bens
eficial in the earlv morning or late aiter-

moon and evening.
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FLANTING KEY

A thorough water-
ing once a week is
meore advisable than
a light sprinkling
daily,

It is possible to
grow Howers, such
as saxifragre, colum-
hine and feabane in
dry soil where arti-
ficial watering is im-
practical. Vines are
valuable for their
many characteris-
tics and qualities,
Thev add vertical

M, Warer Tubp m poa

T Umlfen Eldsrberies

% Fariythia

% Eyvings

M1 Raaier b Pt

il Wiooe Pazag

i Latkwgum

11 Rida Rugoss

M Candyruls

13 Ammried Hallyhooks

18 Cnrasmdueg

17 Fooniey

18 Alprne Edeleean

15 Shasta Daby

41 Drooping Mulsenica

41 Tea Honea

af Talipn ard laver Srager Alyu-
susiy arid Paroicn

43 Liliss of the Valley

#4 Litom Speciorm Bubren

15 Listatian o Coecscde between

slakgd.  Feina, Soda, ard Al-

renn Kdabasing cain e plansed,

in wnall pocketz amocg 1he

igchy

depth required for the particular flowers
to be grown. In the bottom, place & layver
of scrap rocks and old bricks and cover
with good zoil. It 15 a good plan to send
samples of your zoil to vour state agri-
cultural station, They will gladly tell vou
the tvpe of plants which will grow best
and what 15 needed to improve yvour soil
To build up a run-down soil, put in a lay-
er of turf {grass-side down) followed by
guccessive lavers of manure, leaf mold and

mass to the garden
as well as frot, foli-

age or lowers, depending on the kinds se-
lected, VWines can be made to hide agly
architecture and, when trained on posts,
fences or treflises will screen off objection-
able views., Rapid climbers are available
for quick covering, Birds will Aock to yvour
pool to eat the berries of selected shruabs,
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A Miniature Grist Mill Improves the Garden
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With its weatherbeaten shingles and the
luxuriant growth in the damp soil sur-
rounding it, this little grist mill will add a
picturesque effect to vour garden. Select
a site under a small bank, or build up =oil
to support the flume. A shallow basin of
concrete should be provided along the
front of the mill to hold the water coming
over the wheel. Note that all framing of
the mill is 2 by 4-in. pine and is sheathed
with 34-in. stock, over which shingles are
laid. The latter should be cut off to about
half of their original length and lawd un-
evenly on both the sidez and the roof.
Beiore doing this, however, windows and
a door should be installed. The window
sash are made up as shown, the glass be-
ing held against a strip nailed to the in-
side, while mullions are mortised and set
on the outside of the glass, The hole for
the axle of the water wheel must be true,

to keep the wheel from wahbbling, and
large enough to receive a pipe bushing
driven in to a tight fit. Give the shingles
and all exposed parts a light stain and
then let exposure to the elements tone it
down. Although the lume should be made
water-tight, a slight leakage of water on
the vegetation below is advisable, especial-
Iy water plants, such as spearmint or pep-
permint. These plants are fragrant and
will prow fast in the saturated soil,

- Drilling Small Hales in Glass

Silicon-carbide dental points are handy
for drilling small holes in glass and can be
obtained from dental-supply houses, A
solution of one part lard oil and two parts
kerosene should be wsed on the glass
while drilling, to keep the points from
crumbling,



Hammesk Support Made of Pipe and Fittings Is Light
Rigid, and Easily Mowed

Hammock Suspended from Portable
P‘ipt Frame

Made of *144-in, pipe and fittings, this
light and rigid frame enables you to move
a hammock to any place you mav desire.
Each end of the upper horizontal pipe is
screwed into three-way elbows, which also
take the support pipes, while the lower
horizontal pipes are fitted with tees, which
take shorter pipes for crosspieces,

Checking Bearing Trouble in Auto

When knocks develop in vour motor
bearings, little can be done except remov-
ing the crankcase and tightening them.
However, it this oceurs frequently, it is a
wood ideda to check the oil-pressure gauge,
which should register past the center of
the dial at average riding speeds. Tf this
is not the case, the pressure is easily ad-
justed on most cars. Trace the oil line
irom the gauge up to its entrance into the

POPULAR MECHANICS

motor, at which point the adjustment is
found. Usually there is a spring adjust-
ment, and if you cannot obtain results by
tightening it, take the spring out and
stretch it a little to increase the pressure,

Swivel-Joint Mounting Improvised
from Ball and Flat Iron

An efficient swivel-joint mounting for
cameras, easels, tripods, small motors and
electric fans can be improvised from a
steel ball and a couple of pieces of flat
irom. The ball is annealed and tapped for
a stud to permit attachment of the part
to be mounted, after which holes, one-half
the diameter of the ball, are drilled near
the end of each picce of flat iron. Hales
are also drilled for a bolt with 3 wing-
nut. The two
pieces are bent e
atright angles, -5
the longer one |J 1" )
being screwed .5 "j--

t i I.. , 1 |
o a hase %ﬂﬁl
:r]

while the bend ]

i the shorter
one is of a
length equal
to the dipgm-
eter of the ball, which iz held in place by
tightening the wingnut,

Replacing the Etarfn.ga in Wringer
of Washing Machine

When the bearings in a washing-ma-
chine wringer wear out, they can be re-

1
X
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BLUEPRINTS ON BOATS

Six complete marine and construc-
tion blueprints on “Hi-Ho,"—a 14-Ft.
Outboard Runabout described in our
February, 1933, issue, can be had for
$1. Order No. SN 840 to 845, incl.
Also, there are many other boat blue-
prints, including rowboats, in our to-
tal collection of 380 prints, of which
a list can be obtained for 3 cents to
cover postage. A sample print with
pictures of 40 completed projects will
be sent for 10 cents, Address Blue-
print Department.
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placed with oak or maple bearings ol the
same shape and slightly longer. Carc
should be taken to get the shait hole ex-
actly in the center. When first installed,
the bearings should be oiled frequently as
the wood will absocl considerable oil wne-
til it has become saturated,

Test Tells When Prints are Free
of Hypo

Photographic  prints  sometimes turn
vellow becanse all of the hypo has not
been washed off before deving them. A
test for this can be made as follows: Dis-
solve pormanganate of potash, 5§ tea-
spooniul, and caustic soda, ¥ teaspoonial,
in ¥4 pt. of water, Then fll a medicine
dropper with the solution and mix it in a
tumbler half filled with elean water, Take
one of the prints from the wash tray and
let a few drops from it fall into the glass,
Ii, after about 30 seconds, the water turns
vellow or green, the print stll contains
hvpo and should be returned to the wash
tray. When no color change is praduced,
the print 18 ready for dreving, I kept
corked tightly in a bottle, the solution can
be saved for future use.

Improvised Heater for Bending
Balsa and Bamboo

Maodel airplane
binilders will i it
an easy matfer to
bend small strips
of balsa and ham-
boo with thisheat-
er. It consists of
an alcohol lamp,
made from an oil-
can, that heats a
rounded arm, over which the material is
bent. The arm is tapered and curved as
shown, and is supported by a vertical picce
which is serewed to a base. The front of
the vertical piece is covered with ashestos
to keep the heat from burning it. Balza
should be moistened with water before
bending, but it is not necessary to moisten
bamboo.—E. A. Corfar, Bulfalo, N. Y.

[ A paper cone, slipped over the end of a
curtain rod, will protect the eurtain from
being torn while strirlgilxg it.
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Simple Attachment Haolds Glass Tubing to Permit
Ouiick Parting with Ordinary Glass Cuttor

Attachment on Glass Cutter
Helps to Part Tubing

(Glass tubing is easily parted with an or-
dinary cutter by using the attachment
shown in the detail. It is a picce of flat
iron shaped as shown amd pivoted to a
clamp around the handle of the cutter. In
use, the tube iz placed over the cutter,
where it is held by pressing down on the
free end of the attachment with the
thumb, while turning the tube against the
cutter with the other hamd,

Improving a Bolt Lock

An ordinary bolt lock can be improved
by drilling a small hole through both the
bolt and the guide, with the bolt in locked
position, so that a small nail can he in-
serted. This tyvpe of lock is sometimes
used on buildings where there i3 sufficient
space hetween the
door - and the cas-
ing to insert 3 fex-
ible instrument,
which may he used
to raise the catch
g0 that the bolt

iy

can he moved L
back. By using the ns
above method, it EEEEEE ks Kl % |

i= impossible to

raise the catch, as the nail holds it and
one can unlock the door from the inside
but not from the outside.
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lJ EERHAFPS you

have wondered
why vour friend,
who has a receciver
exactly like youars,
can bring in distant
stations with good
clarity and volome

DX DOUBLET
Jor your Short-Wave or

volume if the antenna system picked up
no noise interferences of greater strength,
Most fields of interference are confined
close to their sources, and it's easy, there-
fore, to place the pick-up scction of the an-
tenna well above all electrically operated
machmes and house wiring., The signal
encrgy must be conserved by means of
suitable insulators,
and some method
must be adopted to
avoid noise pick-up
by that part of the
antenni kEIU".'I.'Tl s
the lead-in. This is
the portion that
passes through the
interference area.
The doublet-an-

which you cannot
even hiear with vour
set. The reason is
quite simple: He
evidently has a bet-
ter antenta system,

Almost any re-
ceiving antenna is
good enough to
hring in programs
from high-powered
local broadcasting
stations and, if man-

s 15 F I.—---I

TRAHERZEITION
hSLILATORS

—— _IH!ii!LATFJ-I!'i

tenna system to be
described is suitahle
for both short and
hroadeast wave-
lengths and is, of
course, ideal for the
new all-wawve res
ceivers, When we
speak of antenna
we mean that por=-
tion of the antenna

system which eol-

made statiec and

weather conditions
do not interfere, fairly distant rece
is sometimes possible in spite of
antenna.  However, anvone can
take advantage of the full poszsibi
the highly sensitive modern recoy
little thought is given to installify an an-
tenma suitable for the set and location,
Such an antenna need not cosf any more
than a poor one, and there isflittle econ-
omy in having a good receivey if yon are
unable to operate it efficiently

The average receiver of | either the
broadeast or short-wave tvpe 15 capable of
responding to faint distant zignals that
could be brought in at good loyd-speaker

W
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ANTENNA-

Broadcast Receiver

By FRANK L. BRITTIN

lects the signal energy from space. The
lead-in, or feeder, together with the other
necessary parts, make up the halance of
the antenna systent. The doublet, some-
times called a transposition antenna sys- |
tem, is simply two separate antennas, as |
shown in Fig, 1, with the fecders taken
from center and transposed, or crossed, at |
intervals of 5 ft, or a3 close 2z 153 ¥
i, where mierference 15 particu-
larly high. All signal pick-up is
limited to the antenna itself, as
the transposed lead-ins, or feed-

VAR DONIEHSER - -0

TREWGFOGLN  FEEDERS q‘*

M0 RFUSLET AMTERKA ]!

= A =
ers, act to prevent interfercnec BAFELITE PAMEL 4 EED__L-
i : Ve, oM HUFLD.
pick-up on the way down to the = T . !
weeeiver, Thi anenosed feede .-* BNE. T WATER PP -~ " TiT
PeCeryver, 1= transpose celer i, EL Pl SFROKG SOCAET FOR
e PLIAE M C085 TS RECEIVER

ling can bhe of any lengxth desired,

ur

= "
T T Fia.

: ; i 5 2Ly FI.'_.SH = oBKELITL TRl ==o.
Ordinary two-conductor twisted T B L
lamp cord may be used for the . |
[ine inside the house, but this R
B R
should be kept as short as possi- HEASS HOD ]
hle, as it has a tendency to cause a i
' i
- ; i "
L Lin]
— Frit.3 Polid-id COR rofR Fis.4 FLLUEAMN COIL TOR
S PRAALLEL TUNING S H RS - TUMHIM
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.

slight loss in signal strength. The
b installation photos indicate the
method of supporting the feeder
line over long stretches, and the
photo at the upper right on this
mE< | | page shows a simple bracket ar-
i | rangement for taking the line
aver the edee of the roof and
away from the buildine, Porcelain-cleat
msulators are uged to hold the feeder line
on the 2 by 4-in, uprightz. Variations of
thiz method may be applied to any instal-
lation, The photo, at the upper left on
page M6, shows how antenna masts may
be held in kegs of cement on Aat roofs,
g Stranded, enameled antenna wire will
T :!i "'“'f"mrmd do for the I.'utiln_' svstem, or flexihle ruh-
ARREZTER B/ sssesTin berscovered wire may he used for the

q F L = e =
NS g | feeder line il preferred, The insalators
L LContineel o poge 1204)
: 5y PAT
L & LF 2 &
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Easy Solutions for Every Y Raﬁ;; Problems

Below, Snap Culf Links
Used ta Make and Break
Temporary Condections
in Experimental ;Hu-l.l k-
upE; Eipht, Radios Lkl
Lack for Partable 5213
Whera Flzed Tuning Is
Required; Beticrow in

I Slor Is Threaded into

PUSH-BUT TON

Panel e Hold Dhal

Whove, Semall Micre-
phope Enzbles Person =
. Adjsining Foom io
Temporarily Btop Eadie Propram
and Make Uncxpected Anndgmce-
ments  through Lowud Speaker:
Loag Terminals Fit over the Plate
and Cathode Proogs of ao A.C.
Detector, of the Plate and Fils-
méait Prongs of Battery Diefector

Left, These Vermier |
Dials, Mecessar for

v Beleciive Hhart-
Wave FReceivers, Opers
ntgtwithout Gears

Riaglit, Start and L]
Brop Arrangement
for Controlliig a
‘F:!':al.ii_n- :J: P!.I:I:IWLIr g
AECLIE |5 ki ] Widle 1] e
of an QLld Tele- f::m:""""'-"'—'ﬂ“l" .FH-F' )
phone-Type Relay e L2 |
and Fush Buttons
Mounted on a Dou-
Ble-Circuit Jack
wiith Blades Al-
tered as Shown: B
Lindicates Relay,
Connections amd
Jack Terminals
Are Mumbersd e

/ Nca
Above, Metdl Template for Space
ing and Drilling Terminal Strips;
Laft, Quartz Crystal with Mais-
ture-Pranf Bliley Holder for 40-
i anenir Tramsmitters Can
_~=" He Pligged into Tube Sockes

]

L

-

1 Bk [ ka2 T
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PUSH-PULL AMPLIFIER
your old
Receiver

‘Y’UL.'R a.c. receiver may have a good

power unit and r.f stages that are ef-
fcient and selective enough for all prac-
tical purposes, but it is quite likely that
the andio output leaves much to be de-
sired when compared with later zets. One
of the simplest methods of improving this
output 15 to make a separate amplifier, of
compact type, that can be operated from
the same power supply. If you have from
250 10 300 voltz available from yvour pres-
ent power pack, it is a simple matter to
add a 2.5-volt filament transformer, if nee-
essary, to supply the additional tubes in
the audio-amplifier to be described.

Thiz amplifier is not expensive and
takes up very little space
inside the console, Tt
consisis of two stages
of push-pull audio on a
basze, 5 in. wide and 11
n, long, Tubesin push-
pull, as nsed in most
modern receivers, have
the ahility to carry a
heavier signal load with-
ot distortion and
gma:h' decrease the a.c. hum noticeable
i earlier sets. The single first andio siame,
commaonly following the detector, usually
gives more hum trouble than the outpuot
stage, Therefore, to further reduce hium
in this amplificr, the Arst stage is also
made push-pall, '

Costly interstage transformers are avoud-
ed by the use of resistance coupling, which  Fig. 1. The base is made from a piece of

i5 economical and provides excellent gqual- aluminum, or sheet metal, Yis by 754 by 11
itv, It will be noted that onlv one high- in. The ulgl::-, at trott and 1:!.1!.1-:, are bent
valtage lead is required, as the same volt-  over 13 in, to form the base, The two

age is applied to the plate-coupling re- tube sockets at the rear, and the resistor

sistors and the plates of the four power clips are mounted directly on top of the

tiubes. The resistors have been selected so  Dbase. The other half of the push-pull ar-

that, after the drop in voltage through rangement is mounted under the base, as

them oceurs, the right value reaches the shown in the bottom view, Fig. 2. Holes,

plates af the tuhes in the first stage. da .o diameter, ace cut 1 the base for
The top view of the unit 15 shown in CContinued B page 12240

G459
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Gas-Discharge Tubes of the Ty
by Dir. August

Tomized Gas Replaces Tube Filament

Tubes that employ an jonized gas in-
etead of a Alament have an extremely long
lite, which offsets the fact that their oper-
ation requires more power. The tubes are
not yet on the market. In the clementary
circuit, A is the cold cathode: B, the
anode, and C, the plate. One electron
stream passes from A to B and another to
Ex I_]uz former replaces the filament.

1"
Television Receiver with Scanning Disk

IE Recently Described
unid

NS

The triple-spiral scanning disk used in
this television set iz only 8 in. in diameter
and contains 45 small lenses. The receiver
iz an B=tuhe auper-
heterodyneand the
cntire assembly 12
housed in a 9 by
12 by 17-in. cabi-
net. The syn-
chronous-geared
motor runs at S0

Televizion Receiver Showing
Tuning Contrals; Imsert,

Projected  Picture asd
t Chassis Assembly

MEGCHANICS

revolutions per minute in step with the va-
rious stations in the middle west which
are operating on daily schedules with the
45-line J-spiral system. The received pic-
ture is 4 by 334 in., and the new crater-
type lamp behind the disk produoces suffi-
cient light to show the pictures m a fairly
well-lighted room from wvarious angles,
Stations in the following middle-west cities
are broadeasting on this system: Kansas
Citv, Mo, Towa City, lowa; Minneapolis,
Minn.: Milwaukee, Wis., and Chicago, Il
There are also stations at Montreal, Can-
atla, and in Los Anpeles. In addition, a
number of amateurs in central states
transmit pictures with the same system.

Antenna Switch Grounded from Inside

Operated with pull cords from the in-
sidde, this antenna-grounding switch en-
ables the owner of a radio receiver, or
amateur transmitier, o throw the switch

Outdoor Antenna-Grounding  Switch Controlled from
Inabde by Mesns of Pull Caord

afFds

without opening the window. The illus-
tration is self-explanatory. An extra blade
is added to the usual switch, clamped at
the angle shown, and a hole 15 drilled near
the end of each blade for the cords,

f[ Blucprints covering radio construction
articles in past issues can be obtained for
253 cents each; when material lists are not
included in the articles, these are available
without charge upon receipt of return
postage,
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IRICKS
and ollher

Straight-edde lools

HE process of sharpening a knife,

plane iron, chisel or other toal be-
ing simple, there is a tendency to omit the
niceties that mean the difference between
a really keen cotting edpe and one only
maoderately satisfactary, The edge should
e ground to suit the purpose for which
the tool is intended, and it is necessary to
use the proper grinding tool. For exam-
ple, vou would not use a fine slipstone in
sharpening a carving knife but a long ta-
pering stone, The stroke should begin at
the heel of the blade and continue under
uniform pressure to the point, as in Figs.
1 and 2. The strokes should be eqgually
divided on both sides of the hlade to pre-
vent turning the edge, and as
not required to stand up to hard material,
the hevel of the cutting edge should he
longer than with other tools. As a rule,
the angle of the cutting edge on a kniie
with the face of the stone *—]1-:1.|]|l he about
30%. After sharpening, the edge is generally
finizshed on a steel made for the purpose,
the strokes being the same but lighter,

A keen cutting edge on common pocket-
knives, woodcarvers” knives or slowvids,
chizels and plane irons, is generallv pro-
duced manuallvy, and the first considera-
tion is the condition of the stone on which

thie Ligbteer 19

SHARPENING KNIVE

Correct Method of Sharp-
endig o Carving Knife on
a Tapered Stans

1I1v sharpening iz to be done, If the latter

5 chippedd, h‘l:r'Ltrhu{l or hallowed hy long
use, the grinding face must he hrought 1o
a plane surface. To do this, a piece of abra-
sive cloth, several rrades coarser than the
stone, 15 tacked to a Hat surface, as 1in Fig.
£ The stone is turned fi1|.;'4: {1”'-'- it aon the
cloth and rubbed back and forth with
straight strokes, Both the cloth and the
stone should be dry and clean. 06l and
dirt on the emery cloth may be removed
with turpentime. The next step depends
on what the edege i3 to be used for, al-
though in nearly every type of cut the
blade acts as a wedge. In some work, it is
pecessary to et through the wood with a

51
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FALING A
ETONE

minimum of friction, and for this purpose
the edee should be pround and honed with
a long hevel, sometimes half the width ot

the blade. On the other hand, a blade
ground in this way will not do for fine
close work, where paring is neceszary, as
it i3 then difficult to control the depth and
direction of the cut. Under pressure, the
edge tends to wedge in the wood, and
changing the direction of cuat splits off the

chip. One who carves with a pocketknife
miust have his blade ground and honed so
that it cuts ecither with, against or across
the grain of the wood with equal facility,
which requires a short, rounded bevel, as
i Fig, 8. This bevel will cause the chip at
the edge to clear without a tendency to
split the wood ahead of the blade. To
produce a cutting edge of this kind re-
quires first a careful rough grinding on
the hne side of the combination stone to
get the proper bevels, The edge is then
finished on a fine oilstone or knife stone,
the honing strokes being kept at the same
angle but the pressure uniformly dimin-
ishing. In any case, the stroke should be
strairht, not circular, and the edge should
be drawn against the stone on both the
grinding and the honing stroke, as in Figs.
I and 11, There are different opinions on
the exact method of honing, but the ma-
jority favor that just stated. If much
rough grinding must be done to bring the
edge to the proper bevel, an equal number
of strokes may be made in each direction.
This is faster and is an aid in producing
the bevel on each side of the blade. In
honing, it is better to alternate the strokes
uniformly. When grinding or honing, the
blade should be held at an angle of about
60° to the cides of the stone, not straight
across it, After some practice, you will
aciuire the knack of turning the blade at
the end of each stroke so that the oppo-
site bevel 15 presented to the stone on the
return stroke.

Wood chisels, turning chisels and carv-
ing tools present essentially the same
problems in sharpening as a knife blade.
Waood chizgels are best ground on an em-
erv wheel provided with a toolrest. Unless
the edge of the tool is badly nicked, or
otherwise damaged, the fine side of the
pilstone will serve for the rough grinding,
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which is merely to bring the blade to an
edge and to shape the bevel, When con-
trol of the blade is of secondary impor-
tance and it 15 necessary to take a deep
eut in the wood with a minimum of fric-
tion, the grinding should produce a bevel
of approximately 30° the full length of the
blade, as in Figs, 9 and 14 To be sure that
the edge will stand up, grind a short bevel
just above the cutting point, This will
prevent the edge from turning over. For
average work, the edge of wood chisels
should be beveled approximately 35°. The
same is true of a plane iron, Fig, 15, Turn-
ing chizels should be ground and honed
with a bevel slightly longer. When grind-
ing an edge tool on a high-speed emery
wheel, the blade should be dipped in water
frequently to prevent overheating and
drawing the temper. After honing the edge
of a plane iron, as in Fig, 12, the burr is
removed by lightly bringing the iron over
the face of the hone, as in Fig, 15,

A double-eut fine fle is useful for sharp-
ening houschold scissors or shears, al-
though the blades may be sharpened on a
taper slipstone, as in Fig. 4. On examin-
ing a pair of scissors, it will be noted that
the top edges of hoth hlades are heveled
as in Fig. 5. This is where the filing should
be done—never on the flat side of the
blades except for the purpose of removing
the burr after the filing is done. In sharp-
ening, the file should cut against the edge,
the strokes should be light and woniform
and should begin at the heel. Care should
be taken to keep the same bevel and curve
and to avoid hollowing at the center, as
any irregularity of either cutting edge will
cause the shears to take up and then re-
lease suddenly when in use. After the
edges have been filed sharp, they will be
rough and the blades should not be cloged
until this burr has been removed, To do
this, the scissors are laid on a table with

MECHANICS
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the flat side of the blade up, as in Fig. 6.
Then an oilstone is laid on the blade and
drawn a few times against the edge with
a light sweeping stroke which carries it
the full length of the blade. In doing this,
care must be taken not to round the edges,
for then the two will not meet when the
blades are closed. To test for sharpness,
moisten a small square of wrapping paper
and, opening the blades wide, close them
clowly on the paper, The blades showld
sever the moistened paper without tear-
img. Some types of tinners' shears may be
edged with a file, as in Fig. 3. The hlades
of high-grade shears, however, are gener-
ally hardened and will require use of an
emery stone.,
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Alarm When Water Pressure is Pump Line

Horn Gives Warning When Pressure
Is Lowered in Pump Line

The foreman of a manufacturing plant,
where the water supply was pumped di-
rectly from a river, installed this alarm,
which sounds when the water pressure
drops in the pump line. An old steam-
pressure gauge, with all the parts re-
moved except the expansion tube, was fit-
ted with electric contacts, It was then in-
atalled im the line and wired to a G-wvolt
hattery and an auto horn. A copper screw
in the gauge case contacts with a copper
tip soldered to the end of the expansion
tube, as soon as the pressure drops, and
closes the circuit to the horn.

Plant Markers from Glass Vials

Gilass vials, such as perfume bottles,
make gpood plant markers. The name of
the plant is
printed on
white paper
with India ink
4% commaon
ink usunlly
fades in sun-
light. The pa-
per is rolled
with the print-
ed side out
and inserted
into the wvial,
which 15 then
fitted with a
cork having a
piece of hine
copper wire
tastened to it for attachment to the plant.
If a pointed stick is used instead of the

MECHANICS

cork, the marker can be puzhed into the
ground to identify plants that are set in
rows,—Archie Amos, Fort Wayne, Ind.

Screwdriver Converted into Wire Scraper

An ordinary screwdriver can be con-
verted inte a tool for removing enamel
msulation from wire. Heat the end and
bend it at right anglez. Then Gle a V-notch,
ahout He in. wide, in the end, making sure
that the sides of the notch are cut square-
Iy to assure a good scraping edge. After
the tool has been reheated and hardened,
it is ready for service. In use, the wire is
placed in the notch, and the tool is drawn
back and forth until the insulation has
been removed,

Door Kept from Bulging at Bottom

T

=8
i

An effective
method of
keepinga barn
door from
hulging at the
hottom 1s to
cimploy twao
latches, which
arc operatedd
as one unit,
one being lo-
cated at the
usual height,
while the oth-
er is placed
near the hot-
tom of the
door. Small
haoles are
drilled in each
handle and the
two latches are connected by light chains,
In this way, no outside handle iz needed
for the lower lock—L. M. Harrington,
Lakefield, Minn.

Increasing the Thermal Capacity
of a Soldering Iron

Thermal capacity of small soldering
irons can be increased for heavy work by
winding four or ive lavers of No. 18 pange
copper wire around the upper portion of
the iron, The wire increases the size of
the iren so that the heat will not be dis-
sipated so rapidly.
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Rigid Angle-lmn Bench and Machme Stancls

ARGLE -1 ROH
LEGS PN
STRETCHEES

Rigid stands for power machines and
frames for workbenches are easily and
cheaply made of angle iron. Effective
methods of construction and bracing are
indicated in the illustrations.  Most im-
portant 1o the rigidity of the stand is the
manner of joining the corners, which s
shown in an enlarged detail. Tr will be
seen from this that 1Mg-in. angle stock is
nsed for the lengthwise piece, while 1-im,
angle ron formsz the leg amd crosspiece.
After cutting, the end of the crosspiece is

filed to a rounding contour so that it fits
the rounded corner of the 1l4-in, stock
neatly, Holes are drilled for L-in, stove-
bolts, and the nuts are drawn down on
lock washers if the stand is subjected to
vibration, Though not always necessary,
it is gencrally best to put in at least one
lower stretcher which will give additional
support to both frames and braces, It 13
alen a good idea to fit narrow machine
stands with fect to prevent any tendency
to tip, a& shown at the right.

Cooling Piece Helps in Grinding
Hand Tools

Chiscls, plane
iroms, amd similar
tools can be ground
with less danger of
burning the cutting
edpe if a piece of
aluminum or cop-
per s clamped to
the tool as shown.
The piece should he
hent up a little in
the center to assure a firm contact with
the cutting edge of the tool. The extra
metal conducts the heat away from the

edge of the tool, which in many cases can
then be held in contact with the grinding
wheel until the job is done,

Rubber Holds Washers and Shim
Stock for Filing

A piece of an old inner tuhe, cemented
to a wooden block, provides a means of
holding thin washers and shim stock for
filing it. The work is laid on the rubber
surface and then filed in the wvswal way.
When pressure is applied to the work, it
sinks inte the rubber and wall not shp.
This holds true whether taking either light
or heavy cuts with the file,



056 POPULAR

===
R = VEE™S

i ———

Interchangeable Pads of Warying Hardness Enakle All
Hinds of Work to Be Clamped in Vise

Snap-On Pads for Vise Jaws

By keeping on hand a number of inter-
changeable vise-jaw pads of varving hard-
ness, you will be able to clamp almost anv
kind of work m a vise without marring
the surface. The pads are mounted on tri-
angular pieces of brass or sheet metal, bent
to fit the contour of the jaws and held in
place by snap pins made as shown in the
circular detail—Walter Wells, Ft. Ann,
New York.

Guide That Starts Tap Square
with Work

This device
facilitatos
starting a cap
square with
the surface of
the work. Tt
issimply a
ilange with
the face and
the inside of
the hole trued
up to take a
sleeve, which
i5 held in po-
sition with a
setscrew in
the side of the
Hange. It is, of course, necessary to pro-
vide a sleeve for each size of tap needed.

MECHANICS

[n use, the device is set over the work
and the tap iz turned into the hole as
shown, the sleeve keeping it square with
the surface ot the work,

Leaky Exhaust Valves Detected
with Paper

Leaky exhaust valves i an auto motor
are easily detected with a piece of paper.
With the motor idling as slowly as possi-
ble, hold a rather heavy piece of paper M2
in, from the mouth of the exhauwst pipe.
Ii the valves are in pood condition, the
paper will he blown away from the mouth
of the pipe with each successive explosion
of the motor, But if one or more of the
valves are leaking, the paper will be sucked
against the opening of the pipe whenever
the piston with the leaky valve 15 on its
downward stroke., The piston, hecause of
the leak, draws air from the exhaust pipe
into the cylinder, thus drawing the paper
apainst the opening.—0. K. Lierle, Ply-
mouth, 111

Springs Aid Windmill in Light Wind

Two tension
aprings attached
toa windmill
pump rod so that
theyv exert a pull
on the upstroke
will aid pumping
ina light wind,
Two metal arms
are pivoted on op-
posite memhers of
the windmill frame
and are attached
to the pump rod
by means of leath-
er straps, One end
of each spring is
attached to the
frame above the
arms, while the other end is fastened to
the arm. As the greatest pull is on the up
stroke, the tenzion of the springs takes
part of the load, thus enabling the wind-
mill to run in a light wind., Gravity and
the weight of the pump rod suffice to over-
come the spring tension on the down-
stroke.~A. 5. Wurz, Jr, Rockyiord, Alta.,
Canada,
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An Accurate Speed Indicator for Your

e £ * mur WATER

- i'ﬁ'l'i:lli' WIEW

i END VIEW
ASSEMELED
NTURI LNIT

Calibrated properly, this speed indicator
is fairly accurate, To make it, prepare the
following units: two truncated sheet-met-
al cones; one partition, having a semieir-
cular vertical part and a fared horizontal
part to fit the smaller opening and the in-
side of one cone, and two Ma-in. copper
tubes, bent as indicated. Assemble these
parts by soldering., The upper ends of the
copper tubes are connected to a U-shaped
plazs gauge, half filled with mereury and
attached to a wooden panel, which i= hung
in & convenient place in the boat, The wa-
ter streaming through the meter when the
hoat moves, thus sets up a partial vacuum
in one tube and a pressure in the other,
causing the mercury to rise in one branch
of the gauge and fall in the other, the dif-
ference in level varving with the bhoat’s
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specd, For specds up to 15 miles per hour,
fi-in. branches should be sufficient, while

S-in. branches should he swpitable for
speeds from 13 to 25 miles per hour. For
still higher speeds, the pressure compart-
ment of the underwater unit may be elim-
inated, so that gange readings depend en-
tirely on the suction. In this case, one
enil of the glass tube should be left open,
The indicator may be calibrated by timing
it over g measured cowrse, with the hoat
engine runming at constant speed. If thas
is done in a river, currents must be taken
into consideration. By traveling upstream
and then downstream, the mean of the
differences in mercury levels will indicate
the speed in still water,

Electromagnet Tests Temperature
in Heat-Treating Metal

Here is a simple
electromagnet for
testing temperas=
tures when heat-
treating iron and
steel, The magnet
is operated by a 6.
volt storage bat-
tery, and consists
of a small steel rod, one end of which iz
fitted with a wooden grip, and a coil of

about 9 turns of No. 28 enameled wire,
woutid on a wooden spool, The leads from

cthe coil are connected to the battery, and

the spool 15 slipped on the rod to rest
against the grip, as shown. In use, the
magnet 15 held in a furnace so that the
paint is just above the work being treated,
When the critical point is reached, the
metal will no longer attract the magnet.

[ Dense spots on snapshot negatives are
casily reduced by rubbing them with odl-
base metal polish on a wad of cotton,
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Waork of Irregular Shape Firmly Held in Position on
Dirillpress Table with Small Bench Vise

Bench Vise Holds Irregular Work
on Drillpress

Mounted on an iron plate, a bench vise
can he used for holding irregular-shaped
work on a drillpress. A small block s
welded to the plate as shown, to serve as
a support for the vizge slide. Ping ingerted
in holes drilled through the plate on each
side of the drillpress table, steady the vise
when in use.

Scale on Pipe Wrench Saves Time

For adjusting it to variowus sizes of
work, a scale on the movable jaw of a
pipe wrench will save time. The numerals
may be painted on,
or ctched into, the
metal, Etching is
done by first ap-
plving a thin laver
of parafiin and
scratching the
numerils through
it 50 that the hines
bare the surface,
after which nitric
or sulphuric acid
is poured into the
scratehes and al-
lowed to remain
until it cats into the metal. Both the acid
and the paraffin are then removed, and the
seratches filled with white paint—Harry
Miller, Corydon, Towa.
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Welding Gasoline Tank Safely

Welding a gasoline tank may be done
withont danger of an explosion  from
fumes confined ingide, by uzing the follow-
ing method : Pour several gallons of mo-
tar oil inta the tank and shake it so that
the oil goes to all corners, In this way, the
gasoline is abscorbed by the oil, which 15
then drained out. When ready to weld,
fill the tank with water to the point where
the repair is to be made, leaving a vent so
that no pressure is created through ex-
pansion of heated an.

An Improvised Check Valve

An effective check valve for use in wa-
ter pipes can be made from a stovebolt, a
pipe coupling, and two leather disks hav-
ing a diameter equal to the outside diam-
eter of the pipe line. Cut a hole in the
center of one disk equal to about two-
thirds of its diameter, and slit the other
in form the valve, as shown
in the detail. Then punch a
small hole in the center to

take a stove- ;
: - LEATHER VALWE ~, | 4
LEATHER RING _,.ﬁ

baolt, which
METAL WING __‘_EM

has one nut
screwed up
tight against
the leather
and two more
locked at the
end to pro-
vide a weight,
FPlace the as-
sembly in the -
pive coupling, 12 HUTS, LOCKEB®
with a metal

ring over the leather at the supply end to
keep the pipe from damaging the assem-
blv. Tf the valve is to be vsed in a horizon-
fal position, place the hinge part on the
bhettom so the weighted end of the bolt
will automatically close the valve when
the flow staps.

OF TS OF
LEATHER vaLvE

Calking Boat with Grease Gun

A hand-type grease gun iz useful for
spreading scam compound over the calk-
ing in a boat. The gun keeps the com-
pound from drving, and, by using a small
tip on the nozzle, the material can be eas-
ily forced into the desired places.
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‘vv ITH its slender, fluted legs and band-

ed apron, this little table of modern
design, in either walnut or mahogany,
shaws such marked Colonial influence
that it might easily be a reproduction of a
gennine antique,

The top is the logical piece to
make first, You will either have
to glue up stock to a width of 13
in. or get a picce of that width,
The top piece is simply cut to
gize and squared true and
smooth, A molding is eut using
a cutter head on a circular saw,
or 4 comhbination plane. The
rails have a banded-edge effect
which is obtained by recessing
the faces between the bands.
This is done with a groover or
dado head on vour saw, or with
a hand grooving plane. Another
mecthod is to glue the banding
etrips into the face of the stock.
The stretchers, or lower rails,
carry the same molding as the
top, and should be cut before
they are sawed to width, as they
are difficult to hold after ripping. The
turned legs are fully dimensioned. Note
that the large ring near the top is of great-
e¢r diameter than the squared portions.
For this reason, the latter are cot to size
before the legs are turned. It iz essential,
therefore, that the piece be mounted in the

¥5
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lathe as nearly at the exact cen-
ter as possible, or the squared
portions will be off center in re-
lation to the turned portions,
Care must be taken when round-
ing the corners of the squared
portions. A skew chisel, held as
shown in one of the details, 15
waed to make this eut, the arrow
showing the divection in which
the tool should be moved, The
sizes are first measured off along
the piece and grooves made with
a cut-off or sizing tool to the
several diameters required, cali-
pers heing wsed to check these
dinmeters, The concave portions
of the turning are made with a
round-nose seraper and the con-
viex ones with a skew chisel
Each legr showold be carciully
sanded before heing removed
from the lathe,

Fluting. is used to ornament
the leg:, To do this, the leg
should be mounted in the lathe

rortL
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just as it was
when turned,
and a pencil line
drawn around it
at the larzest end
of the portion to
be Huted, A strip
of paper, cut so
that ends just

meet, 158 then
wrapped around the leg at this line, Next,
the paper is removed and eight equal di-
vizsions are marked on it, after which the
paper is replaced on the leg and the divi-
stons marked off on the penciled circle
where the measurement was taken with
the strip. The longest toolrest should he
put on the lathe backward and adjosted a
little abowve the center of the work, This
gide of the rest is vertieal and gives a troe
surface on which the head of a marking
gauge may run. Turn the work in the
lathe until one ot the division

marks is at the top, then tighten
the tailstock screw until the leg
is held firmly in position and will

not turn. With a marking gauge,
the point of which has been
sharpened, cut a groove or deep
seratch along the line where a
flute is to be. By loosening the
tailstock and resetting the work,
all of the flutes can he marked
it this way., The next step is to
enlarge the scratches into V-
cuts, about % in, wide, with an
ordinary 3§ or La-in, paring chis=
el having beveled sides, Care
! mugt be taken that the cuts are
;- 5. always with the grain, and it
1 may be necessary to reverse the

direction of cut even on a single
Aute 1f the wood 15 spomewhat
knurled or of wavy grain, The
vees are rounded with a small
soipe and with sandpaper,
wrapped on a dowel rod,

The table 15 assembled with
Fg-in, dowels, spaced as shown
in the drawings, Glueand clamps
are used to put together the
irame in the vsual wayv, The top
15 fastened with ten wood serews
which are driven into the top
piece through pockets coet into
the inner faces of the rails,
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Portable Turntable for Railroad Section Cars

Men repairing railroad
tracks will find this port-
able turntable useful in
reversing the handcars,
It consizts of three pieces
af hardwood, two of
which are bolted to the
third, or center section,
and are tapered at one
end ta lic Aat on the rails
g0 that the car can he
pushed onto them. Small
blocks bolted to the op-
posite ends keep the car
from rolling off, The cen-
ter section is pivoted to a
hlack of sufficient thick-
ness to raise the table a
couple of inches abhove
the rails so that the entire assemhly can
be swung around. When not in use, the
table can be stored on the side of the car.

Tool for Removing Connecting-Rod
Bearing Caps

When adjusting connecting-rocd  bear-
ings, the tool illustrated will bhe found
handy for removing the bearing caps.
Sharp jaws are formed on each end and
hardened, after which the piece s bent to
the shape shown. Holes are drilled in each
side near the jaws to take a bolt, with
which the tool is
clamped to the
bearing cap. In
use, the tool 1s
clamped to the
cap, after the nuts
have hbeen re-
maved from the
bearing bolts, and
the lower part 1s
atrick with a ham-
mer ko loosen the
cap.

Testing a Radiator for Leaks
by Pressure

Stoppers for plugging the hose connee-
tions when compressed air i3 vsed (o test
auto radiators for leaks, can be impro-
vised from two pieces of hose and two

wooden cylinders, The latter are shel-
lacked and clamped in one end of each
hose, which are, in turn, clamped to the
radiator connection:. The threads on the
filler hole are waxed and the cap serewed
on, after which a piece of rubber tubing,
with a tire-valve assembly inserted in one
emd, is clamped over the end of the over-
flow pipe. 1f all connections are tight, you
can use an ordinary tire pump to fill the
radiator with air and it will then be an
casy mutter to locate the leak. —\W, C, Whl-
hite. Hornshby, 11L

Eve Dropper to Fill Ruling Pen

Iy substituting an eve dropper for the
regular quill in an ink bottle, draitsmen
will fAnd it easier
to fll their pens,
The quill 15 re-
moved from the
old cork and a
new hole drilled o
take the dropper.
Thiz hole can he
cut with a sharp
penkniie,




Wood-Bhaving Box Made Postable by Addisipn of
Fivoted Handle Fitted with Large Casters
Portable Box Simplifies Removal

of Lathe Shavings

One woodworker simplified the task of
removing the shavings from his lathe by
making the box provided for this parpose
portable, Three pieces of pipe and two el-
hows were assembled to form a handle,
wooden plugs being driven into the two
ends and drilled to take large casters. The
handle was pivoted to the hox so that it
could be raised to the position shown,
where the casters would elevate and sup-
port it while it was being moved.

C-Clamps Made of Scrap Parts

C-clamps are easily made from scrap
pieces usually found around a shop. The
upper detail shows one made from a short
section of channel iron, The side of the
iron is drilled and a washer is soldered
over the hole an
the meule to take
a thumbscrew,
which has an iron
washer loosely
riveted to the end.
Anothermethod is
to use an old clev-
15, soldering a nut
over one of the
holes im the end
and nsing a
thumhbscrew—
N. P Lewchuk,
Canora, Sask., Can.
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Catching Snakes in Mousetraps
set in Fish Pool

Attempts to propagate fish in an out-
donr pool are often made fotile by snakes
that eat the eggs as well as the baby hsh.
However, the snakes can be caught in an
ordinary mousetrap by uwsing a live bait,
such as soft-zhell beetles or any of a vari-
ety of waterbugs, and sometimes even
iresh beef or newly born mice. The bait is
fastened to the trigger of the trap, which
is then set on a rock in the pool, so that
it just comes even with the surface of the
water, which serves the purpose of keep-
ing the fish from getting at it.—Charles
Latour, Jr., Plattshurg, N, Y.

Molding Finished on Belt Sander

Fmishing molding on a belt sander is
easily done by providing a hand block
with a face of the same contour as that of
the molding. Steel plates are screwed on
the sidez of the block to take the edges of
the belt, and steel inserts are put in the
block where narrow grooves are made in
the molding. In use, the molding is held
in a V-block mnd
the hand block is
held against the
hack of the helt.
It iz, of course,
'I'I.{"I:!I"F.F.H'I'}-' o m ﬂ.!{{‘:
a block for each
kind of molding
sanded. In using
a belt sander for
this purpose, it 18
a good idea to re-
verse the direction
in which the belt is running frequently, to
get more service out of the belt,

Lime Sulphur Kills Shot-Hele Fungus

Cherry trees are often killed by shot-
hole fungus, which is apparent when a
rapid _1.-::Ijm1.-1'ng of the leaves 15 noticed.
Such trees that lose their leaves early in
the summer are seriously weakened, and
may die the next year. After picking the
fruit, spray the tree with a lime-sulphur
soltion made by mixing liquid lime sul-
phur, 1% gal., with water, 50 gal. If lead
arsenate, 114 Ih,, is added to the mixture,
it will kill anv slugs that may still be feed-
mg on the leaves,
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Gardener’s Carryall Is Also Pruning Platform

You Canm Keep Al the Lawn and Cear den
Trals Topether in This Carryall, Which Also
Serves as a Short Stepladder
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Gardeners will find this wheeled carrv-
all exceptionally handy, as it contains, 1n
addition to tool-storage space, a 42-in.
platform from which you can prune tall
shrubs and low trees, Shovels, rakes, ete.,
are stowed in brackets on the gides, small
hand tools are kept in a2 drawer, and the
large compartment will house both the
lawnmower and a box to receive grass
clippings and leaves., There are three steps,
spaced about 10 in, apart, for mounting
the platiorm, the first one being attached
to the front of the grasz box so that it
will not interfere with removing the box.
When in position, this step iz supported
by iron brackets, A low ramp is also pro-
vided to help in moving the lawnmower.

How to Cut Wire Glass

(ilass that has woven wire molded into
it may be cut in the regular way. The
glass is placed on a perfectly flat surface
and is scored with a cutter, after which it
1s moved so that the scored line is directly
over the edge of the surface. In this posi-
tion, the projecting cdge of the glass is

---..n.u.--.-.

pressed down until it hreaks off, The loose
cned 15 then Lifted upward sharply to snap
the wires. It is best to stand to one zide,
or otherwise protect your eves and face
from small particles of flying glaszs that
may he broken loose,

Simple Tool Helps in Adjusting
Connecting-Rod Bearings

Here is a simple tool that will be found
“rocking”

handy for a crankshaft to get
the proper adjost-
ment of connect=
ing=rod bearings.
The tool can be
cut from a piece of
iromn, or mav be
forged. It has
three projecting
prongs bent over
at right angles,
one being drilled
and tapped for a
threaded handle,

with which the tool is clamped to one of

the cranks on the shaft.




Jig Mounnted in Teal-

ost Holder, Keeps
Fc-i.nter KEnives at
Angle for Grinding
Larrecy Baval

Jointer Knives Ground on Lathe

Grinding the correct bevel on jointer
knives is easily done by mounting an em-
ery wheel in the lathe chuck and wsing a
jig, as shown. The jig consizts of two
hardwood blocks held together with a
sliding dovetail or a tongue-and-groove
joint and mounted on a rod or holt that
fits in the toolpost holder. If a metal-
turning lathe is used. the sliding joint be-
tween the hlocks is not necessary, as the
catriage can be moved back and forth to
run the cutter over the wheel, In this case
a cloth iz laid over the lathe ways and
compound to protect them from the fine
erindings. The sliding joint between the
blocks i3 necessary on a woodturning
lathe, however, as it is the only means of
moving the knife across the wheel—W, C.
Leckey, Aurora, TIL

Corrosive Fumes Exhausted without
Damage to Fan Motor

Corrosive fumes from paints, electro-
plating tanks or chemical processes may
be effectively exhausted without damage
to the fan motor by using a blower action
instead of suction. To do this, a square
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sheet-metal duct, large enough to carry
away the fumes, is installed over the
tanks, or at one side, with an opening {ac-
ing the source of fumes. The duct should
rize to the level of a window or other out-
let, and should turn at a right angle and
continue through the opening to a point-
where the fumes may be zafely exhausted.
A hole 15 cut in the duct to take the puard
of an electric fan at the end of the hori-
zontal piece where the bend is made, The
fan 15 then mounted on a sheli, or on
brackets outside of the duct, with the
blades just inside the opening, When the
fan i3 turned on, the draft of air across
thie top of the vertical section tends to
create a vacuwm and draws in oand ex-
hausts the fumes from the lower opening.
A 12-1p, fan vsed in this manner will han-
dle about 500 cu, ft. of air per minute.

Slotting Sheet Metal with a Hacksaw

Slots can be easily cut in sheet metal
with a hacksaw by bending the metal over
a wooiden form and clamping it in a vise.
A cut is then made for each side of the
slot, after which the metal 15 removed
from the vise and the ends of the slot cut
with a chisel.
The ecdges are
smoothed
with a fi1le,
Slotse of al-
most any size
can be made in
this manner.—
1. T, Watkins,
Astoria, M, Y.

A Universal Bench Stop

Attached to the end of a bench, this
stop will hold work having square or ir-
regular ends. Two pieces of 2 by 4-in.
hardwood are used, one screwed rigidly
to the end of the bench and the other
clamped to it with bolts and wingnuts,
Vertical notches
hetween the twao
Blocks hold holts
or lagscrews which
serve a5 stops, bes-
ing adjusted to
the contour of the
work in hand.
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How to Fell a Tree Accurately

Here iz a method used by lumberjacks
to fell trees in the direction desired. A
notch, from 6 to 14 in, deep, s cut 1o the
side of the tree facing the direction it is
to fall. After the notch has been cut, start
sawing from the opposite side of the tree
a few inches above the bottom of the
notch. If the tree leans in any other di-
rection except that in which it 15 to fall,
wedges should be driven into the slot as
the work progrezszes to help puide the tree.
This iz also a good precaution when the
tree stands straight, as the wedges will
keep a sudden gust of wind from blowing
it over in the wrong direction when it is
nearly sawed off.

Vige Holds Work on Top of Bench

This vise clamps work against the top
of the bench and is attached by the vise
screw, which makes it readily removable.

fa=

Mounted on ¥Yaor Bench Top, This Vise Will Be Use-
ful for Claeping Dewsn Wark

Several holes for a pin are drilled in a
vertical hardwood support, which permits
the wizse to be guickly adjusted to any
height suitable for the work.—Emilio A.
Binachi, Ventura, Cali,

Waterproohng Tops of Closed Cars

Waorn tops on closed earz may be wa-
terproofed with a solution made by mix-
ing equal parts of gazoline and melted par-
affin., The top should be as warm as pos-
sible before applying the solution so that
it will penetrate the fabric before the wax
hardens. A= this salution iz inflammable
it should be kept awav from a fire, and
should be applied outdoors or in a well-
ventilated building.

MECE OF TERE CASMG

This Pertable Headrest Is Made from a Piece of Tire
Casing and a Block Fitted with Ralless

Mechanics® Headrest Made from Old
Auto Casing

A convenient headrest for mechanies
while working under a car, can he made
by nailing a section of an old tire casing
to a piece of wond as shown, Two end-
pieces are provided and two pipe rollers
htted between the latter. The axles for
the rollers may be pieces of tie-rod thread-
el on hoth ends to receive nuts, to hold
them.—H., C. Thomas, Roval QOak, Mich.

Locating Exhaust-Gas Leaks

[f vou have trouble in locating an ex-
haunst leak in the motor of your car, in-
ject a little kerosene in the air intake of
the carburctor as the motor runs. This
will cause considerable smoke, and by
watching the gaskets around the exhauost-
manifold pipe and muffler, you can usu-
ally find where the smoke i22ues.

Guide Aids in Sawing Brass Tubing

Cutting a square end on brass tubing
with a hacksaw is made easier by using
this guide. It iz a piece of sheet metal
bent to bt tightly around the tubing, and
has a slot in
the center,
which guides
the saw blade,
By keeping
cuides of ddif-
ferent s1zes on
hand, you can
handle any
tubing work
that may come
to vour shop.
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AUTDMDEILE generators that are in
e

good shape can be converted into
motors, motor-generator sets for charg-
ing batteries, and into a multitude of other
useful shop tools, such as hand drills,
shapers and grinders. Before making anvy
change on a generator, it should he tested
to make sure that it is in good condition.
To do this, frst clean it thoroughly with
gasoline, removing all grease. When drv
enough so that gparks will not ignite the
gasoline, wire the generator to a storage
Battery to see if it will ron. TF it will not_
run on a battery, it is useless and cannot
be made to operate as an a.c, motor,

The next thing to do is to remove the
cut-out, which will not be needed. When
vou examine the geperator, you will find
that there are three brushez in the end-

il

AUTO GENERATORS

that run

piece, one of which is set at an
angle to the other twao, The third
brush is wsually smaller than the
other two, The lead running from
this hrush to the field coils should
he disconnected and labeled
“field.” Next, a piece of wire,
about 8 in. long, is connected to
the third brush and a tag marked “third
brush™ is tied to the other end. One of
the two main hrushes has connected to it
a wire also leading to the field coils. This
is disconnected and shonld have a wire at-
tached to it marked “main brosh.,” The
remaining brush, which vou will find con-
nected to the large screw on top of the
generator, 15 disconnected and a picce of
wire, labeled “main brush,” is run to the
brush connection, but not to the screw,

which may be removed. There will now

be five wires coming from the generator,
two connected to the large brushes and
each labeled “main brush,” two running
to the field coil and labeled “field,” and
one labeled “third brush.” One of the
main brushes is grounded to the frame of
the generator, and it will be necessary to
test and find out which one thiz is. Fig. 1
shows a generator with wires attached as
they should be and a diagram of a tester
which vou can use for finding the ground-
ed brush. To make the test, touch one of
the fecler wires to the metal case in which
the brushes are mounted and touch the
other feeler to first one and then the other
of the wires from the main brushes, The
one that lights the lamp i: grounded. The
tar on this lead should now be revised to
read “grounded main brush.” For con-
venience In making connections, it 15 a
rood plan to mount five binding posts on
a strip of bakelite and attach it to the
gencrator shell, The inding posts may be
connected 1o the five wires from the ma-
chine, and marked accordingly,

To make a high-speed zeries motor, the
bhinding posts are connected as shown in
Fig. 2. One of the wires of the 110-volt
lighting circuit is grounded, and it is im-



Conveited z7 MOTORS
on A.C. Lighting Circuit

By C.A.CROWLEY

portant that this wire be S
connected as shown in the
diagram., To determine
which line is grounded,
connect one side of a light bulls to a water
pipe and, using the ather wire as a feeler,
touch it first 1o gne of the wires and then
to the other. The light will not burn when
thie feeler iz touched to the prounded or
dead wire, but will burn with fall bril-
liancy when connected to the “hot” side of
the ling, Tt is important that the grounded
side of the line be connected to the brush

Herg T 5 Practleal Mo-
tor-Generator That You
Can Improvise from Twma
Similar Generatoss, One
of Which Is Altered &o
Hun a3 a Motor

that is grounded to the frame of the gen-
erator, to avoid shocks and Mown fuses.
Fig. 3 shows the same motor connections

with a reversing switch installed. When
ithe generator 15 connected as shown in
Fig, 2 or 3, it will run at very high speed
unless it is pulling a load. This methad of
connection mav be uzed on one gencrator
coupled to another, to form a motor gen-
erator, which is useful for charging bat-
teries, The two machines may be mounted
on i board as shown in Fig, 2. A piece of
garden hose and clamps are used as a
coupling, The charging rate may
be varied to suit by moving the
third brush of the generator. If the
motor runs faster than is desired, a
S0-ahm, 3-amp. rheostat may be in-
serted into the hot side of the line
to give better control. If the ma-

(50 REWERGING S™ITCH FOR
‘,Illl SERIES WOTOR
4
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chine i3 nsed for a long time, it
would be well to set it inoa dreaft or
to turn an electric fan on it to pre-
vent overheating. All motors made
from generators will heat if they are ran
continuously; however, they can be kept
sufficiently cool with a fan.

Fig. 4 shows another method of con-
necting a generator to operate as a 110-
volt a.c. motor. When this method is used,
it will be necessary to loosen the brush
holder and move the brushes until the mo-
tor operates at the hest speed, 1f the
brushes can be moved through a large dis-
tance, it may he possible to reverge the
motor by changing their position. If all
of the brushes in the generator cannot be
moved, the connections should be made
as in Fig. 5. The wire from the third brush

:!‘4_.-.-,AHT'5|:'LE-L"

'\.||.l||l|:.||.
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ESULATED WITH B 70 15-VouT
TRANSFORMER S

ahould be connected to one of the main
brushes that gives the best operation, By
moving the third brush and touching i
to first one and then the other of the
main brushes, an adjustment will e found
that will give good results with any stand-
ard automobile generator. Old model-T
Ford generators are plentiful and cheap,
and have a brush rigging that can readily
he moved to almost any position by sim-
ply loosening the three screws on the
front of the generator housing, This makes
them particularly useful for conversion in-
to motors, Fig. 6 shows another high-
speed motor uging a toy transformer.

Drinking Vessels for Chickens

Water for small chickens can be kept
clean by providing a vessel of the type

TAY
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Bheet-Metal Cover aver Vessel FKeeps Fowls from Ges-
ting Their Drinking Water Dlirty

shown. It 13 a shallow pan with a tin or
sheet-metal cover bent so that the fowls

can get to the water at each end. This
keepe them from getting into the water
with their feet.—Fred J. George, Los An-
reles, Calif,

Sawhorses Aid in Clamping Work

I have found that two sawhorses may
bie used to advantage in holding cabinet-
makers’ bar clamps in a vertical position
while gluing work, by sawing slots in their
tops 1o receive the bars and to prevent
them from falling over while being adjust-
ed. The slots are sawed at regular inter-
vals, just deep enough to hold the clamps,
and will not interfere with the regular wse

of the sawhorses—George A, Smath, Quar-
ryville, Pa.
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Modernized Replica of Old Serew-Tnp Table

Made of hard maple, this screw-top ta-
ble 15 a modern adaptation of an old can-
dle table whose outstanding feature was a
threaded standard on which the top amd
candle support were serewed., The thread
may be cut on a screw-cutting lathe, or a
screw hox may be used. Lacking these fa-
cilities, you may adapt a threaded wooden
bench screw, with nuts to fit, to this pur-
pose, setting it into the end of the vertical
post as indicated in the detail. The legs
are laid out and cut as shown in the cross-
hatched detail, one end of each being
curved to At the post, Thiz can he done
o a circular saw as shown in the lower
drawing, after which the legs are
doweled and glued in place, The
top is 17 in. in diameter and 15 cut
from two pieces of l-in, stock,
glued and doweled together. [f
desired, a molding mav be cut
around the edge-of the top to im-
prove its appearance. A nut, made I
from a 2 by 2 by 114-in. picce of |
hardwood to fit the threaded part
of the post, 15 next screwed in a -
recess cut in the underside of the top, the

e i : I :

threaded haole alining with a hole drilled b ﬂ:rr:”* T Ei' HEA
through the center of the top. An oval 'ial_'L | | ol
- r = & L™ -
7 by 3i-in, piece, carrving two small ash ¥ -1 ' 7

Til - ' 1 | I ‘iﬂU*.th | | L
travs, is drilled and tapped to it the upper | e e —l —A
end of the screw, above the table top. ! i | i
After all surfaces have been thoroughly ”I,f
seraped and sanded, apply a coat of stain,

followed by a coat of
shellae, and finally two
applications of wax, with
moderate polishing.
Fumed or light-oak stain
and a coat or two of
orange shellae will pro-
duce a surface that re-
sembles antique maple.
The top amd oval piece
are adjustable to any
heizhe within the length
of the threaded piece. If
the threaded parts have a
tendency to stick, a hetle
melted paraffin applied to
the threads with a brush will serve as an
cfiective Inbricant.—Walter E, Burton,
Akron, Ohio,
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Greasing Unit Made Portable by
Mounting on Small Truck

Thiz greasing unit was made portable
by the addition of a light frame of 1}4-in.
tubing. The grease containers rest on two
18-in. lengths of 134 by 3-in, channel iron,
to which the trianpular side frames arc
welded, The front part of the channel
iron rests on the axle, while the rear end
is supported by vertical tubes, which ex-
tend about & in. below the frame and
serve as legs., The side tubes extend 1 ft,
to the rear of the frame proper, and are
cut and welded 6 in. from the end to form
haiidlesz, Two vertical sections of tubing,
welded to the top of the handles, hold the
electrical cord in place when it s wrapped
about the handles, A rack welded to the
front of the grease container holds the
grease tube when it is not in use,

Simple Bench Punch for Light Metal

Here is a simple punch for light metal
work that is easily made from a block of
machine steel.
notches are cut at
the ends of the
hlock and holes of
diff erent sizes ate
drilled through the
top and bottom at
cach corner to
meet the notches,
Slots are then cut
to take the work
as shown, In wuse,

POPULAR MECHANICS

the punch ia clamped in a vise

| i . Motar-Driven Greasing Uit )
Made Fartable by Moueeing and supported by two large pins,

| ¥ Y It an Smiall Hasd Track 'hl - =

! " which rest on top of the jaws.

H. E. Jones, Los Angeles, Calif.,
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Making Straight Furrows in Soil
with Angle Iron

Straight furrows in seedbeds
are easily made with a length ot
angle iron. To make a furrow, lay
the iron on the ground, sharp
edge down, and push it into the

soil, This makes a V-zhaped fur-
row Iin which the soil i3 firmly
packed. Holes can be made in the
ground for setting out cabbage,
tomato and similar plants with a
cote=shaped per. Tt may be Atted
with a leather strap in such a way that
it can be fastened to the shoe like an ice
creeper. By pressing the peg into the
ground with the foot, a hole i1s made for
each plant in succession.—~John E. Hyler,
Peoria, I11.

Intricate Work Sanded with Emery
Cloth Held in Scrollsaw

A simple
tool for sand-
ingFintricate
sctrallwoerk
can be made
by substitut-
ing a strip of
emery cloth
tor the blade
mn a serollaaw,
Wire fastens
era are made
as shown in
the detatl, to
hold the cloth in the saw frame. The eloth
should be folded and glued at each end
to form a loop for attachment of the fas-
teners,

N
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Broken Tap Removed with Acid

When a tap breaks in a hole, it can be
loosened with muriatic acid, TFill the hole
with the acid and let it remain for several
hours. In that time the acid will dissolve
the steel around the broken tap so that it
becomes loose and can be removed.
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Wind-Driven “Turbine” Sign Turns Slowly

=y “':4;#"_':“.53.;.;‘-"’--' the drawing, the latter being fitted at the
G, A lower end with a bronze bushing held in
. place by a retaining pin. The flat-iron
A4 frame members of the turbine are riveted
s i ; 5, ich velded to the
v to pipe flanges, which are welded to th
: sleeve, while the frame members of the
sign proper are riveted to the turbine
e EURNED I CASEHARDENED PIWOT
LT b WA
4y, -
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'-:.,t.‘__ -
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SHEET-METAL |
o PENEL 5
. . . GALY SHEET-
Turned by a wind tarbine, this L___ L WAL VANES [ —
:-'.|;,r11_1.1.'||1 attract the attention of /f - e ]’]__".',“ i inmpe FLARSE . GiLmOLE
passing motorists and help to in- YL N EFLARGE 7L [7 T4
Fia] . o LAME Wik HEE
crease your sales. A length of ot vt T — HING
pipe, s.ri-t in the top of a post, zup- R '_"F_.-:;-' _1 ?"‘";Er.-;: Foill 1Y
o - . B iy LANGE —
ports lJE EI.E-E-E[[I]J-'}', the weight of o o l\'\,l.’ L RO FERIAE o | !"_'_—n-aitﬂ
which is carried by a caseharnd- | - .af"zrt"l.-p weinrcinn BU ELEARAMCE
. - - -, 1 E -I T 1
ened pivot pin seated in a coun- _T.._"--:._'“_'--."_‘\"-’ i e L ||:|
T WINPT R T et

tersunk hole in an iren plug which

15 driven inte the end of the sup-
port pipe. The pivot pin is held in a pipe
cap screwed to a second pipe, as shown in

frame and to the upper end of the sleeve
as shown in the drawing.

Expanding Mandrel Holds Cylindrical
Work in Lathe

Thin braszs, aluminum or steel exlinders
can be turned in a lathe by using this
mandrel. The ex-
pansion part ean
e made from a
picce of heavy
tubing with a disk
soldered 1n ane
end, or from a
piece of round :
stock. It isslotted \ ]
as shown almost W
itz entire length. L -CYLIRGER
The slotted end s
countersunk to take the tailstock center,
while the other end is hitted with a special-

i

Iv made center, the shank of which is ta-
pered to fit in the headstock. The expan-
sion piece and the headstock center are
held together hy means of a setscrew. In
use, the work is slipped over the expansion
picce, the tailstock center of which spreads
the expansion piece tightly against the
work.—G. A, Luers, Washington, D, C,

Repairing Babbitted Bearings

Flaws in the end of babbitt bearings
cast in a wood form may he filled as fol-
lows: With a small hit, drill a cavity un-
der the faw and then wash it out with
masoline, After the work has dried, slip a
shaft in the bearing and run habhitt into
the flaw. If care is taken, an oil-tight re-
pair will result,
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Sivort Rod Held in
Alinemene for

Welding by Pipes
Suspendesd fram
Ceiling

Suspended Pipes Aline Rods for Welding

On a job requiring longer rads than
were available, shorter ones were welded
together end to end, To do this, two hori-
zontal pipes were suspended from the ceil-
ing with equal lengths of flat iron, short
sections of pipe being welded to their
lower ends to take the rods and hold them,

aimple Method of Locking Nuts

SAWED AND
HamMMEALD DOWH

Nuts are casily
locked on bolts so that
they will not be loos-
ened by vibration. To
tley this, saw about hali-
way through one side
of the nut, screw it in
position on the bolt,
and then close the saw slot with a ham-
mer. To leosen the nut, simply pry open
the slot with a chisel —Walter H. Barker,
Rowan, Iowa.

Copperplating without Electricity
or Poisonous Cyanides

A durable copperplate is easily applied
to iron, steel, and many other metals,
withont the use of electricity or poisonous
cvanides, Dissolve copper sulphate, 1 oz,
in 1 pt, of water. In a separate container,
dissolve Rochelle salts, 574 oz., and lve, 2
0%., in another pint of water. Theze two
solutions are mixed while hot, Clean the
work to be plated by boiling it in a solu-
tion of scrubbing soda, to which a small

MECHANICS

amount of lve has been added. The work
should be handled with o wire to avoid
finger marks, After the soda dip, rinse
the work and immerse it in a dilute solu-
tion of acid, made by cautiously pouring
I3 Ib, each of sulpburie acul amd nitric
acid into a gallon of water contained in a
stoneware crock. Do not pour the water
into the acid. The pickled work is then
rinsed in clean water and placed in an
aluminum pan containing the copperplat-
ing solution, moving it around from time
to time, If the plating is slow, it may be
speeded by heating the solution, The same
solution may be used with batteries.

Turnbuckle Used as Tap Wrench

Serviceable tap wrenches are easily made
from turnbuckles. Two steel blocks, to
slide inside the
buckle, are drilled
part wayv throngh
to take the serews,
The ends of the
latter are grooved
to take a pin in
ecach block, the pin
being inserted in
a hole drilled
through the block
5o that 1t just
breaks through
the side of the
hole, In this way
the blocks are held
on the ends of the serews, and are moved
back and forth as the screws are turned.

Rounded Point Improves Coil File

If the point of a coil file is rounded, its
usefulness for filing the points in the dis-
tributor of & car will be increased. The
rounded corner can be rested against the
top of the distritbutor under the points 50
that longer strokes can be taken, and a
smoother job of
filing done on the
points, The han-
dle end can also
ke ground to the
shape of a screw-
driver blade so it
can he used for
loosening small
ECTEwWSs,
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LANDINGS.,
FOG

By JULIAN LEGGETT
TG
WH EN the transport pilot of tomorrow
approaches an airport, the grownd
dispatcher’s radioed warning of “heavy
fog™ will call for nothing more than fip-
ping a switch to set his landing indicators
to work. From anv point on the main-
radio beacon which he mayv be following
hetween two cities, he will eweep down a
beam to earth through weather so thick
that the ground iz ahsolutely invisihle,

And when the pilot sets the ship down,
he will know it is on the runway toward
which he has been flving for hours,

The day of completely “blind™ landings
is here, thanks to the acronautics hranch
of the United States department of coms-
merce. Hundreds of tests have been made,
countless times have pilots intrusted their
lives to the accuracy of two pointers on a
dial, and =scores of improvements have
bheen made in transmitting and recciving

Back of Diﬂ!.w}l.ii:h Records Runway Beacon and
Landing Beam, Guidiog the Pilot to Earth

couipment—all to the end that tomarrow's
transport may hght its way through any
weather and land in safety,

A svetem of radio-directional guidance
has been successfully tested by department
of commerce radio engineers and daring
airmen. Experimental installations are in
wse today and 2oon every transport ship
will be fAtted with this protection,

In one public test, a pilot Aving through
a snowstorm located the Newark, N. J.,
airport, picked up the runway on which
he was supposed to land and then fol-
lowed a curved radio beam to within five
feet of the earth.

The pilot, James Kinney, department of
commerce flver, did not actually land the
plane because a cross wind was blowing
al right angles to the path marked out by

orl
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T::;l. Artiats Conception of How Pilit
Follows Radla-Dircctbosal Syatem throwgh
Darkness or Fog to the Proper Bonway:
Ledt, One Type of Antenna Used in Trans-
mitting the Landing Eéiin

nuirker heacomns
landing heam,

a dial that records the runway
beacon and the landime beam, and
listens for marker-beacon *i:-fll.|!~

it his headphones,

atid vertical by a
Fhe pilot watches

the apparatus installed at Newark., But
the ship could have been brought down
casily, in spite of the pilot being entirely
blind, all visibility shut out by a hood over
his cockpit.

In later tests, Pilot Kinney made per-
fect landings. And in the same way will
the transport of tomorrow sweep to its
“happy landing,” right on schedule.

Az now constituted, the department’s
syetem pives the pilot directions in three
dimensions—Ilaterzl, longitudinal and vér-
tical. Lateral direction 15 given by a run-
way-localizing beacon, longitudinal by

Approaching the airport, the pi-
lot keeps on the course by following the
main-radio beacon, which registers on a
visual receiver on the instrument pancl.
This receiver, by the way, is necessary in
the new landing system, replacing recep-
tion of beacon signals in the radiophones.
A3 the pilot passes over the heacon-trans-
mitting station, his receiver stops record-
ing, due to a zone of silence peculiar to
such stations, and e knows that he is
near the airport. Swinging in a counter-
elockwise direction, he retunes his receiv-
er to pick up the runwav-localizing signals
and switches on a second set for the land-
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Top, How Nesile Indicators Show Poaition of Flane
In Air in Relation to Beam and Beaton

three to live miles from the airport, The
heacon registers just as did the mam-radio
beacon, on the visual receiver., As hefore,
the needle points vertically to the middle
of the dial when he 15 on the coarse.
|_'|:u|| orienting himself along the ran-
way course, the pilot nses the second ra-

dio receiver to pick up the landing beam

Instrvsment Pansl & which extends ||||'-.'\-.;|'.|| 1roEn iis transmit-
'l:l‘::a.lp'l!::jlrgu:llr:fla ter like a searchlight projected into the
Is a1 Leower Center shy, However, it 15 ellipsoidal in shape,
of Broard '

It actuates a horizental necedle on the
same dial with the runway indicator. If
the two needles cross at right angles in
the center of the «ial, the pilot 15 over the
runway and following the landing beam,
The horizontal necdle dircets him along
the underside of the landing beam i a
sweeping glide, flattened at the
end for a proper landing.

Following these invisihle
guides, the airman approaches
the field. About 1,000 feet from
the boundary of the airport, the
marker heacon sounds a warn-
ing huzz in his headphones,
Tust at the edge of the field, another mark-
et beacon gounds a buzz of a different
piteh, telling the pilot to level off. There-
vpon he throttle: his engine and maneti-
vers the plane to follow the landing heam
accurately to the point where he 15 to
make contact with the ground,

A second later the wheels towch the ron-
ing beam. Since the runway beacon oper-  way and the big transport 12 down with
ates on low power, the pilot will pick it up  its load of passengers,

_ e
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the threading tool as
shown,so that the thread-
cd end wonld enter the
nut. As the lathe turns,
the holt pulls the carriage
in a manner similar to
that of a lathe equipped
with regular thread-cot-
¥ ting facilities.—Peter L.
¥ Budwitz, Meriden, Conn.

Improvised Wall Bracket
Supports Fan

An electric fan is eas-
ilv hung on a wall by

Twa Fear-View Mirrors and a Canvas Curtain &id the Driver in Eesping
Children off Rear of Large Truck

Keeping Children off Trucks

To keep children from riding on the
rear of his trock, an tceman installed a
heavy canvas curtain that pulls dewn and
hooks on the inside of the body, He also
put up a pair of mirrors at the front and
tear of his truck and alined them =0 that
he could see what was going on behind it
by locking mto the front mirror.

Threads Cut in Lathe Not Equipped
with Lead Screw

Having an internal threading job and
na lathe with a lead screw,. I wsed the fol-
lowing device succesziully : A nut, having
the same pitch thread as that necded in
the work, was obtained, and the owatzide
was turned and tapered to fit in the lathe
spindle, A bolt with the head removed
was bent at right angles and attached to

i TURHED TO FiT SPIMDLE
- RO
TR

o

Simple Device Enables Cutting of Threads in Lathe
Mar Equipped with Lead Screw

__ e

using this bracket, A
semicircular fange is
welded or soldered to a piece of sheet
metal, which 15 in turn screwed to a wood-
en hase for attachment to the wall. In
use, the fan base is inserted in the flange
and 15 held at the top edge by a clamp
made from a
piece of fat
iron. In this
way, the fan is
held safely on
the wall, vet
can he easily
taken down
and set on a
tahle or sheli
so that it can
be used in the
regular way.

Spray Cures Strawberry Disease

Botanists of a mid-western agriculture
college have found that a solution of wa-
ter, G0 gal., copper sulphate, 4 1b., and hy-
drated lime, 6 lb., spraved on strawberry
plants, will cure leaf spot. The disease i3
a spongy growth, which appears as small
brown or purplish marks on the leaves. A
smaller quantity of the solution may be
made by dissolving hyvdrated lime, 3 oz,
in 1 gal. of water, and copper sulphate, 2
oz, in another gallon of water, after which
the two solutions are mixed. Both sides
of the leaves should be spraved. Mowing
the patch and burning the leaves after the
plants have borne fruit, will aid in mini-
mizing chances of carrying the disease
over from one year to the next,
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OlL BOOTLEGGER!

as if he stole wour

THE THIEF who works on
gvery hidhway 18 the (i Hook-
legdee, He chardes lor vour [as
vorvie brand of oil. Bud netoally
i e clicapesl passalsle
There®s o repair bill
m oevery yuoart ol Bis ol

but he can’t
sell Pennzoil!

Hivia 3
snhstitato,

Jf'.‘”" s much a Thief
eaichk!

Mow—0IL SOLD UNDER BOND

[eregleFitese Pennzoil saves you
money every mile you drive

EVE GuARD Josgl-Filwe Penn-
zoil through avery step Fram
the well to vour enr. Only seleceed
dealers of proven honesty can sell
te. Pennzoil dealers are bonded
for 31000 to give vou genuine
Pennzoil. If one of chem tricks you
'.l.'i.tll. iI.:"iII:II'It'iTHEl_‘:. h{' Fr_l'r‘r{-ir: ;';-],ﬂ]l

Shoddy oils and substitures sold
by unscrupulous dealers are che
cavsz of {hl Failure, and lead to
more than 607 of all presenc-day
repairs, according o Bervice ex-
peres, Bonded Pennzoil dealers
guard vou from this danger and
expense. They are bonded o give
vou genuineg Pennzoil — the

Tk Jilbosi 0il thar ends 04l
Failure and eues I:‘.“-|'ll.'l'.'ll:iI!||=,r COste
on VOEr T

Thiz Towagl-Fifewr oil cots re-
pairs—stavs sale and oily longer—
for two reasons. Firsr—it's refined
from 1005 o pure Pennsylvama
cride. It's “wlier oll" from the
very start. Second —ir's double-
refined !.-:lr l‘|:||.||:|1'.|.|.'£5 |:r:|-' P{'FI |'|'.':|'|i|'5
own perfected refning process.

The result 15 2 longer-lasting,
“oilier,”" Tomapk il il that curs
operating costs an three ways. It
curs repair bills. It saves on pasos
line. And it saves on olb—every fill-
ing lases hundreds of miles longer.

SPECIAL MOMEY-BACK TRIAL OFFER
Taead Tﬂﬂ?ﬂ"% Panozoil af opr rick foday. Hare o Sonded

Frogrsll Dealer 60 the csrveel prode &f Pramsoil fe yosr mofer,
and mwarek ke diference im perfarmamer. W'l refumd wanr modey
erddhewl guesfion F Pesaroli doe's ke

30°

PER QT,
Fles Tax in

bt adl youw ever meed, LLS. A,

_ﬁ‘i“ PENNZOIL 7, e

Lheis dige Jorrfodts $1000 o ke
Aedls -::»4 Ll eoniten
dpert aak Lie .I"“-'-nr:;m'af

R v,

Fermit Mo, 2=1'srmey rania Gride Gl & 4] Ass'n

THE PENNTIOIL COMPANY
Lxvecrsize Offces:
il l."|1'.- Pa., Las "'.:m{f.'ll.é Calif,
Brivizh- '|.F||.¢1||, i Ol Ci,, Lid.

Sale Dastriteatars inOntacioand 'l.;'ul.iﬂ ¢, Canazda
Doprright 1031, The Peidisol Company

TWhetw seittig fo adierlizers pledcse metion Popular Mechanios
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A boy is bound up in a net and throst into a small basket. Seizing

a sword the fakir plunges it into the basket, drawing it out -d:i]iping

with blood....He jumps up and down a3 proof that the basker is

empiy! The boy then steps out of the basket, smiling and unhurt.

EXPLAMATIOMN:

The nimble agsistant holds a cord that unties the net. For the

sword-and-jumping ace he coels around the 5ds of the basket. He

guides the sword past himself and into the opposite wall of the

basket, Then the fakir ramas it all the way through. The * blood™

may be produced by a mechanical device in the sword hilt causing

a red liguid o ren down the blade,
Source: "Mertrated Mapic' by Ottabar Fligher, tramilated and edited by J. B, :
Miucrey and Fufian Querler, The Marmillan Company, New Yerk, i

KEPT FRESH IN THE WELDED _r""_‘-{.hﬂ i
HUMIDOR PACK 4

It’s fun to be

_g—

.

-\ N
No tricks...just Costlier Tobaccos

When writieg to advertizsers please menfion Fopular Wechaiics
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Coprright, 1935, 1, J, Reyuolds Tobaess Company

fooled...it’s more fun to know

One of the nimblest tricks of cigarette
advertising is the illusion that “Hear
Trearment” confers mysterious virtues
upon a cigarette,

EXPLANATION: A/ cigarette manufac-
turers use heat treatment. It is a routine pro-
cess of manufacture. Harsh, raw, inferior
tobaccos require considerably more inten-
sive treatment than choice, ripe tobaccos.

But neither the heat treatment nor any
other treatrment can take the place of
good tobacco.

Camels are made from finer, MORE
EXPENSIVE tobaccos than any
oither Pa‘pﬂﬁrr brand.

Give your taste a chance to appreciate

the greater pleasure and satisfaction of-

fered by

the more expensive tobaccos.
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DBOEING STUDENTS

GO BEHIND THE SCENES
2o learn about air lines

r_[\ill.‘. research and manufacturing methods of
Boeing, Stearman, Sikorsky, Homilton,
Vought, and Pratt & Whitney are taught here,
and only here, to the Flyers and Mechanics of
tomorrow ! Add to that the School's locotion
on o kevaerminal of United Air Lines, en-
abling students to keep the operation of the
Coastdo-Coast mail-passenger planes under
constant obzervation, Flying instruction is by
air mail veterans, Ground school courses are
the most complete in America,

New Bulletin Ready

Your lotere in avielion desérces the
L"r’ of Instruciion established hy

ing School. (krdinary Oying school
Inllnu:-tli-l:l nir  longer  mests tu-in{'l-
demanida, Semd for o free copy of the
ilasirated Hulleting, giving enrallment
requirnmenis, conrses amil costs, Com-

pare Hoeing training with any otker]
Next Enrollment, fuly & 19233

BOEING SCHOOL OF AERONAUTICS,
Boom S5-6, Alrport, Oakland, Califsrmin,
Crentlemern: §am dnterasted in your [ #lping O Groumd courses
(check which], Please sead e the free descriptive brokied,
Numa Agw

Addross

f_ll.'r .hr.:r-

CﬂMFLETE ELEﬂTHlG FLAHT
ELECTRICIEZEREI <0 )
LIGHTS Ciparates eleetrical applinnces JREY

ANYWHERE [t e

Alga eomiplete ling A, C. PLANTS, 3M to
10,004 watts. Ensy toiostall. Write—

D. W. ONAN & SBONS
021 Rovalston Ave, Minneapolis, hlinn,

BURN YOLR NAME ON TOOLS

ARKOGRAF

FROTECT YOUR ToOLSE FROM THEDFT
Wrius with slestricicy any or design on Lhe
hasdeat sred Aireal Limiks and Inslrumanis, ar I.I:Il

metal, ks wrizing &0 paper wifh pan ar E
Complats Ih.*ﬁl 3. 50 — Frmaid ﬂ:-m
Infgrosfiog Hiualrsl circular Eres. Wl

mk“:ﬂﬁ.ml'tlm &1, Partiand, Gewgmn

ENGINE PRICES
Sharply REDUCED N
Only $5 Down

Fora2or 3H.P.WITTE =
&ﬁ%ﬁﬁlﬁﬂ?ﬂ—nl I!EI:'I' imm l:'.l'l:| l'l'ltm. md-mq:':

Befms Yhak you fan u'r engkne oist of proflts. Save 1.3 to
1:2. All- Thrm. II.'u.[ wernor, Mognito, Ry Btarting Do
Wil Mpst eosnimleal aed Ii.l'l'-"!ﬂ'l: [l"i'ﬁ :mﬂu.e on Ltha "I-'!-Fkﬂ-
Baves lrlnln-". ilmt.. lalor. LI vEl 'IrE Pl l:r.rl:u.lrl-.
Florisin, Fruit Crowers, bur'hunlnm for F'ump{l‘ng' rinding, Ea
g  ned othar I:lll i e TR
EHIFFID FROM HANSAS CITY OR PITTSDURGH
Fm Write teday fer 8 mazing New Englne and
Equlprment Boak—Full of Bargalne.

710-A Carson scR 4 N R § 2
sl kil ENGINE WORKS

174A Owsuiamd Av,
Wanmas City, Mo,
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LIFE LINES OF THE AIR
(Continued from page BI7)

other.” Today, the modern parachute does
work, Its recognition as a life line of the
air by the department of commerce avia-
tion division i3 30 strong that as much at-
tention is paid to a parachute as to the
airplane itself.

Parachute riggers today are licensed by
the department and are charged with the
responsibility of refusing to repack any
chute which is not air-worthy,

What is needed now is an absolutely
fool-proof parachute that cannot fail to
float the passenger to safety. While the
modern parachute is a great deal more de-
pendable than it was a decade ago, the
elements of fear and judgment in the av-
erage person’s make-up have not greatly
changed,

“In spite of the safety of the modern
parachute as a life line of the air as dem-
onstrated thousands of times by forced
and exhibition jumps,” says Mr. Crane,
“the fact that one has to place one's life
so unqualifiedly in the hands of 2 manu-
factured product mav arouse hegitancy in
some aerial travelers—and hesitation in a
dizabled airplane is many times fatal.

“I'he future of the parachute as an aeri-
al life-saver will be assured to evervone
when the means of releasing the chute is
controlled entirely by the pilot who, when
he senses dunger, can automatically drop
his passengers by their individual chutes.”

At the present time, Mr, Crane does not
helieve that the parachute large enough
to lower an airplane is commercially prac-
tical although it can be done. A two thou-
sand dollar parachute to lower a three
thousand dollar airplane isn't good busi-
ness for the airplane operator, he explains.

In the meantime science is going for-
ward in its work of periecting life lines of
the air to an even greater extent. It has
made the acrial world overhead a safer
place for man, from an altitude of 300 feet
to a height as great as it is possible for
man to fly. Within that range it haz
rreatly contributed to aerial progreas,

Mow it is faced with the task of provid-
ing safe life lines of the air that will func-
tion efficiently from an exceedingly low
altitude—the crucial height from fity to
300 feet, within which range statistics show
that many of the present airplane fatali-
ties occur, It is the final step in a task
started but a few short vears ago.
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You're a shrewd

Car-Buyer...

but...ds yodi Enow bow fo mﬁ;_[;ﬂ.?r:ijm:'r inpesiment?

Read this bit of bookkeeping from a Kansas driver:

*Herewith 4 complere cost analysis
on my car, which I have jusc traded in
fora 1932 model:

“Time of operation, Nov. 7, 1928 to
Mar, 14, 1932 ... 3 vr5. 4 mos. 1 wk.
Toral miles run, 103,000,

Purchase peice . . . .. .. $1,115.00
Toral operating & upkeep . 2,512.76

Selling price {rrade-in) . . . & 30000

P

Cost per mi. @6 103,000 . . .. 3.23C%
*This ¢ar, when turned in, had the
l;_:-l,'isil.‘l.ﬂl rfnﬁs,[::ist-l,rnﬁ,::n! [ |:-||||-:-:.IE|:|H
rods had never been taken up. Quaker
Seare was used throughour irs life.”

Do you, too, want to motor at rock-bottom cose? Use Quaker Stare.
Avoid common oil. Every gallon averages about 3 quarns of moror lu-
bricant and 1 quart of “light-end” oil. This light-end oil burns up in
high-speed motors after a hundred miles or so.

Quaker State takes aut this light-end material . ..at the refinery. You
get 4 quarts motor lubricant per gallon, net. Afrer a hundred miles or

50, you still have 4 quarts.

Look for the Quaker State sign . . . you will find it displayed every-
where you go, Most places now supply Quaker State from the patented

green-and-white drum . . . double-sealed at the rehnery,

i Matfiomal arerage Goge.  Fhad's your experiemce?
WFeity oi.  Quaker State 08F Befining Coo, OFf City, Par.

QUAKER STATE
MOTOR OILS

and Superfine Greases

Price now 30c per quart ex-

cept in  several high-freight

areas of Rocky Mountnin
Srates.

When writing fo advertitors pleans mention Popular Mechanles
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NEW

BULLETIN
TELLS HOW TO GLUE

JIG-SAW
- PUZZLES

LUING Jig-Saw Puzzle designs

becomes a simple matter with
the new CASCO Glue developed es-
pecially for this purpose . . . and
for fine Veneering . . . and identified
as CASCO No, 2 White.

Mixed cold and used cold—smooth-
spreading—Ilow water-content mini-
mizes wrinkling, blistering and warp-
ing. Great strength, quick set, and
high water-resistance insure tight edges
and permanent bond. And CASCO
No. 2 White will not affect the colors
of the print.

Send for yours Today!

With wour trial pockage of
CABCO No. 2 White {sufficient
to glue peveral large Jig-Saw
Puzzlea) we will send vou, Fees,
this helpful bull=tin,

Tells all alsout gluing Jig-Saw
Purzles . . . containe wvalaable
CASCO Glue Inforenatlbon.

THE Elﬂ'l' WA
WiTH

CASCOD
GLUE

THE CASEIN MFG. €O, OF AMERICA, IMC,
205 E. 48nd 5k, Mew Yok, M. ¥. P33
] Encloasd fnd 10e in uwm{: Foe  teial
package of hite—nplso
my copy of “Glihg .T|| -Baw FPuesgles, "

-
I
I
|
I
I
I
|
I
-
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TRICK SHOTS WITH THE ARM
OF THE LAW
(Continyed from page 825
a third cuts grooves in the stock to im-
prove the grip, and another files a larger
notch in the rear sight. Nearly all of the
expert shots have definite prejudices as to

the best ammunition.

Here are some tips on pistol shooting
by Detective Lieut. Thomas M. Carr,
member of the American Olympic pistol
team : Stand with your right side toward
the target. Raise and fully extend the
right arm. Hold the gun steady but not
tense, gripping high on the stock so that
the barrel iz an elongation of the arm,
Take a full breath, hali -exhale, and hold
the rest. Aim and hold the gun as steadily
as possible on the bull's-eye. Squeeze the
trigger so slowly that you can't tell when
the hammer will fall. Never squeeze the
trigger suddenly just becawse the sights
seem to be alined on the tarpet,

These sugpestions, Carr says, will make
a good shooter out of the average person
who practices diligently, The practice
doesn’t need to be expensive, for “dry
snapping” with an empty gun is nearly as
good as actual shooting,. The most im-
portant thing is that the trigger must be
squeezed slowly and steadily, A good score
is not possible otherwise,

STUNTS WITH YOUR CAMERA
{Coatinged Trom page 87%)

white pavement or on a sandy beach on
a sunny day so that light is reflected up
into their faces,

Silhouettes are excellent camera fun,
Usually preferred are profiles of subjects
to be silhouetted. Be sure, then, that the
head is in just the right position to out-
line the features fully,

These shadow pictures can be made by
daylight, by electric light, or by flashlight.
The basis of silhouette-making by photog-
raphy is merely to get an abundance of
light on the side of the subject away from
the camera so that the side toward the
camera will be devoid of detail. For this
reason light in the room where the cam-
era is placed should be much subdued.

Indoor silhouettes are easily made by
using ordinary incandescent electric light,

{(Continwed to page 12640
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vow 3 TIMES SAFER

FROM BLOW-OUTS AT HIGH SPEEDS

See how this new way of making tires prevents blow-outs

by overcoming the cause of blow-outs before they start

RAVELING €40, 50, 60 and 70

. mile after mile . . . the heat

fusidle the tire carcass becomes

terrific. Rubber and fabric begin

to separate. A blister stares ... and

grows . .. bigger and bigger, until
BANG! A blow-out!

How it prevenis blow-ouls

To protect you from blow-ours,
every new Goodrich Safety Silver-
town Tire has the amezing Life-
Saver Golden Ply. This new inven-
tion resists heat. Rubberand fabric
don't separate, Thus blisters don't
form. The cowse of blow-outs is
eliminaved before they start.

Ar gruelling speeds on the
world's fastest track, the new

Goodrich Safety Silvertown, with

Goodrich Safer ety Silvertown

Caggeright, 1003, The B, F, Goodrick, lubber Co.

the Life-Saver Golden Ply, lasted
3 Hmes ax doug s Arst qualicy tires
that did oot have this feature.
These SILVERTOWNS merer blew.
Scientific tests with leadimg
makes of tires prove that the Good-
rich Safety Silvertown has the most
skid-resisting tread on the road. Tts
squeegee drying action gives your
car exirg road-grip.
Hemember—this wonderful pro-
tection is free! Goodrich Safety
Silvertowns cost nota single penny
maore than other standard tires.
Look up your nearest Goodrich
dealer’s name under "Tires™ ino
yvour classified relephone directory.
Put real protection between your-
self and the road . . . for your
family's sake and ynur ﬂwn‘

WITH LIFE-SAVER GOLDEN PIX
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Don’t Monkey

with an

Oilstoned edgﬂ

“Tue foreman in the rubber factory dared me o
touch the edge of his knife, but I begped off.
These shorer, stout knives we use on warming
rolls to trim off the overhanging rubber as it
comes along are edlsfoned so sharp thar you can't
fool with them.

“WWarm fubber is tough and clings, so the
blades are lubricated with water. An inexperi-
enced person will have the koife jerked out of
his hand if he doesn't keep the edge straight
and firm against the stream of rubber.

“Any expert workmen will tell you to finish
an edge of a tool on an edlsiene. Mote the great-
er quantity and qualiry of work done, and how
much less tired and serained you are”

The Big Truth and the Knacks FREE

If you wane all the keacks of the expers, on how to
sharpen different rools according o their shape sod pisr-
pois, tign coupon below for the Morton-Pikeboak, What
g mean dossn’t know ks often bard o fmagine. Why guess
sbour chis book # Wrine for i,

NORTON ottt 13
wiat e PIKE “Products

REHR- MANNING CORP,, B £ Sale Represemvatives
Depe. H, Troy, N, Y.

Please send me the Norton Pike book," How o Sharps
en I'my sharp enough to ask for ic, since ic’s FREE.
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- DX DOUELET ANTENNA

(Comtiel from page 471
should be of good material, a suitable
Lynchite type being shown in the photo
above Fig. 1. The transposition insulator
blocks can be made from Hu-in. bakelite,
as in Fig. Z, or they may be the Lynchite
ceramic type, shown in the photo at lower
left on page 947, A cage-antenna spread-
er, of the same material, is shown at the
right, which will be described in a coming
article. The feeder connections at each
side of the center antenna insulator should
be well soldered. The receiver end of the
feeder line should be inductively coupled
to the receiver for best results, This means
that the antenna and ground connections

PFLUG-IN COIL CHART I

Al Caile 155 In, in Diameter—Mo. 23 DEC. Wirs
Wavelength Bange Ly Turns Lg Twrne Series or Parallel

1454 e 28 Metoms ] 4 Faraliel
moto 43 M k2 5 a

¥ ops 78OM I8 5 Series

o otmis ¢ 28 G Parallzl

130 w24 2+~ (5] & Series
180 qe i o 1] B

| B0 awedm & 1 Paraliel

to the primary of the antenna-coupling
coil in the receiver are removed and the
feeder leads connected directly to the pri-
mary coil mstead. Or, if the primary-coil
leads are difficult to get at, the regular
ground and antenna leads to the receiver
are removed and the readv-made all-wave
antenna coupler, shown at the left of Fig.
B, can be inserted inside the receiver-
antenna coupling coil, where it is held by
means of fiber spring strips. The leads
from the new coupling coil are connected
to the feeders, which are automatically
halanced. Details for this entire doullet-
antenna svstem are shown in Fig. 7. Re-
sistors Ei and Rz are about 400-ochms
each, and L is the antenna coil.

If the doublet antenna is to be used just
for the broadcast band, and without any
special means for tuning, it will be neces-
zary to employ the lavout given in Fig. 1.
Each half of the doublet is 75 ft. long, but
this length is not critical and may be any-
thing from 20 to 150 ft. Coils Ly and Lz
are wound on a good substantial form of
wood or bakelite, 3 in. in diameter. Each
coil is wound with 6 turns of No. 20 enam-
eled wire and the finished coils are then

(Continued to page 13040
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STREET
moroncyce@ll CAR

X

_ - ST

= iz '\"lll 0=
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*' WING into the saddle of a Harley-Davidson for a
: wonderful vacation or week-end trip. It will be doub-
ﬁﬂfﬁfqﬂﬁ?ﬁ ly enjoyable because every happy mili will show a big

are frequently reported by saving over any other form of speedy travel,

idrone riders . . . ; ;
I;::mfd:-; ,-;:" of Ride away—with :he breeze in your face and a song in

upheep. Mileage costs, of your heart—while the quiet Harley-Davidson whirls the
course, are higher with side- miles away so contentedly—and economically!

cars and commercial 0wy ot vour nearby Harley-Davidson Dealer show you the
thrifty, speedy 1033 Models. Ask about his Pay-As-You-
Ride and Savings Purchase plans that make buying easy.

Ride a HARLEY- DAVIDSON

S| HARLEY.DAVIDSON MOTOR COMPANY, Diept. P, Mibweukee, Wi,
| Inceresred 1= wour moteecycles.  Aum enclosing Postage Sramp for iluscrared lineratisne.

MAIL COUPON

I Address _ N SR e e e
| M-r-E-uu 6--:,-:-:- I_&biuqrun,u;:mmdmp,undﬁ:ﬂﬂtﬂ-
— i WOUIT GRE ETOUD,

= e It A i T o 2 D e el |

When writing to advortiscrs plense mention Popular WMoohenics

I
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|
Fwsn MASTER'S /G,
% HGUSE"i;fi:.I OF MARBLES

| AT THE CENTURY OF PROGRESS
O

F’—_’..’,.‘“ O¥S. if vou want 1o sce & houss
'TL ; made of 5,000,000 perfect mar-
bles, be surs to wisit the DMaster

Marble House on the Enchanted

Talamsd & the Century of Progress,

which will open May 1. Esch Mas-

ter Markle i3 beawty—each one

CHICAGO is n perfect example of Master
craftemanship and there are five

JUHE 1 to imilan af them! Master Marbles
HOVEMBER 4 are atraight shootern—they domi-

nate the ring,  IF you ase out to
win, knuckle down with Masters?

OF conrse, yom may mot get e Clieago, IfF
you wanf de e Wantery ar bosee, go fo your
Jaworire storeand ark your e thow yair
thr handseme new Mater Marble Aaenteents

—ar, write for desler’s mawe in yowr foam,

MASTER MARBLE CO.,
Clacksburg, W.Va.

:12 Jig Saw

Plus Ad.lpun and 12

Anoried Jewalers' Blade

Adaptars seakls g b was s Sl

drashre’ Baser dn-n-lhl drrigrad for purels makdan,
Blew Famtural bsrdensd sieel prooeed roller mw-goids
Bermmarly Jeusd qdr o ml. lqll.l.rll! g b
B Bus T werdor. AR resind

EE.‘:‘;T ot '““::CI :u“*."". Lﬁ‘uﬂ o 5."'}:.
-4
PRODUCTS CO., 618 5T, il 41 HOEMESTER, K. Y.
Het B B Magic at ance. A womlesr-
Tl enotir's dlgest—ialls Bow to holid,
ehat, The principhs of comprissed air gethen that msde
ihe Denjomin Singke Shot world fsmsous hos been ppplied
Lo 26 Aot pstompdio Neing. Learn all about boih cifle,

ks T Own i
FRE alim i hkndle Fifes: become & cfark
SEND NOW,

BENJAMIN AIR R!FLE CD..
B M. Bresdway S¢, Louls, Ma.

COMPLETE $ ‘5{]

FPostpaid

Gt this i:n:lrl1|:I|I'.'|:E' autfit to taks and show
home maviea, ©Only 57.50 Postpald.
Rogular $20.00 valus, Gives |:-I-:1:|.u-1|:'r- tothe
-.-.l'u:h]e:l'umﬂ:."—ul.rnn!-u to oqeerate.

CAMERA —takas clear, brillinnt pic=
turps. Uses 18mm. Blm, 30 (g roll

PROJECTOR —shows picrtures, hbig,
clear and life-like. Uses lhmm. flm.
Operates from any lught sochet.

DON'T MISS THIS BARGAIN
We alse hare o complele el of r,ﬁlm
achirela _I"r:r anp pradector,  Weile NOWW
for B, EEJ Calalogue of Mowie
Supplies,

PARAMOUNT MFG. CO.

Dept- G-81 Baogton, Mass-
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PUSH-PULL AMPLIFIER FOR
YOUR OLD RECEIVER

(Comitinued from page 949}

mounting the front sockets, which may be
of the wafer type. These socket terminals,
extending below the base, are within easy
reach of the second pair of coupling re-
sistors and their (l-mid. blocking con-
denser, The binding posts at front are all
insulated from the metal base except that
for negative-B, which is gprounded direct-
I¥ on the base,

Bakelite or hard-rubber mounting strips
for the input and output pin jacks are de-

LMD, By aag I:-bHI:I_.

01 pafD.”

LIV AC,
S IMSLL ATLD BRDING POSTS <

tailed in Fig. 3, which shows an end view
of the base. If standard tube sockets are
used under the base, instead of the waler
tvpe, it will be necessary to use four spac-
ers cut from round wood dowel stock, as
shown in Fig, 4. These will space the sock-
ets below the base o that the terminals
will clear. The 750 and 3,00)-0hm biasing
resistors may be placed under the base, as
ehown i Fig. 2, or they can be mounted
upright on the top of the base, near the
front, as shown in the photos. The 10-
ohm center=tapped resistors are connected
directly across the tube iilaments if center-
tapped filament windings are not available.
Both seta of tuhes may be connected to
the same 2.5-volt filament winding, but if
two filament windings are available, it is
hetter to use one for each pair of tubes, as
ehown in the wiring diagram.

All parts values are given in this simpli-
fied wiring diagram. The push-pull input
transformer may be a Thordarson, type
T-4304, and the output transformer a
T-2903 for a dynamic speaker, or a T-2880
if a magnetic speaker is used.

If vou are familiar with the circuit of
your receiver, it is an easy matter to locate

{Continned to page 128A)
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and enmplete line of accessoriea
—all pt mew low price levaels,

S e FREE | QL &
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10=Dny Trial COTer
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Delta Manufacturing Co.
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See Delta Tools in the Electrical Group
at the Century of Progress—Chicago

POWER FROM THE INVISIELE

e "0 G WORLD

(Continmed Troow page 393)

fection amd an electrical machine which
will restart a heart which has stopped
beating has recently been invented. When
the heart beats normally, its rate is set by
a small muscle in the oricle, called the
"pace-miaker.” A necdle, introduced into
the oricle, delivers a geries of electrical im-
pulses which imitate the normal rhythm
of the heart. The invention has been sue-
cessfully used on animals.

Life rays have even heen used to make
the dead speak! The British Muscum has
phonograph master disks on which, in the
old days of horn recording, were regis-
tered the voices of famous men, scien-
tists, statesmen and poets now dead, Some
time ago, a number of people gathered to
hear Lord Tennyson speak from a disk
made many vears ago. Only a jumble of
sound resulted and it was found the disk
wotld have to be plaved on a phonograph
in use at the time it was made, but no such
mstrument is in existence, Engineers final-
Iy zolved the problem. Putting the disk on
a modern phonograph they played the ald
cylinder and converted the harsh and un-
intelligible zounds into minunte electric
waves, which were then passed through
tone fAlters and transierred to & new mas-
ter disk.

MYSTERY OF ANIMAL SPEECH

. -:‘ﬂ,,‘“li (Continued from page 5453
L.

young., Migratory birds seem to have a
separate ‘follow me' call to preserve order
in the flocks when they are on the wing.

“Most animals understand the languages
of the other species. A warning cry ut-
tered by a robin, for example, is under-
stond and acted upon by all the other birds
that hear it. The larger animals also pay
attention. Blue javs are one of the few
hirds that are able to imitate the calls of
other species. Omne of the favorite tricks
of the blue jay is to imitate a hawk when
it wishes to scare other birds away from
the vicinity."”

Hunters have learned to call many ani-
mals inte gun range, but they don’t al-
ways attract the animals they desire. Imi-
tating the bleat of a lost fawn, for instance,
iz just as likely to attract a bear as a buck
or doe,
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STUNTS WITH YOUR CAMERA

{Comtinned from page 118A)

or better still photoflash or photoflood
lamps. Three or four regular household
sixty-watt lamps placed back of a sheet,
which has been stretched tightly across
the opening between two rooms, will suf-
ficiently illuminate the ficld so that a short
exposure—say five or ten seconds, with
the camera’s largest “stop™ opening—will
bring results. With two photoflood lamps
the exposure could be as short as half a
sccond, It is well to use some sort of re-
flector, such as a sheet of cardboard or a
piece of tin, back of the lamp 2o that no
light 1s lost. Place the subject close to the
sheet, on the camera side,

Satisfactory silhouettes can be made in-
doors by daylight, wsing a window or a
glass-paneled door as the background
against which the figure will be silhou-
etted. All light in the room should be cot
off, or much subdued, except that which
comes through the door or window in
fromt of which the subject is posed,

The way to adventure farthest without
leaving home with the kodak is through
table-top photography. Desire a bear-
hunting scene n the Rockies to show to
friends? A table-top, a small toy hbear,
some sand, a small stone, two or three
small weeds, and a photograph of Rocky
Mountain scenery clipped from a maga-
zing will pay the fare to a realistic view
of a fierce encounter in a desolate moun-
tain setting.

Simply set up the scenerv photograph
in the background, build the foreground
terrain out of the sand, stone and weeds,
put the bear in position, and take the pic-
ture with a “diffusion portrait attach-
ment” that can be bought for less than a
dollar to fit over the camera'’s lens,

Practically all of the tricks outlined by
this article—and thouzands more—can be
done either indoors or out-of-doors, The
new types of fast, color-sensitive flm, used
in conjunction with new types of photo-
eraphic light bulbs, have made photogra-
phy indoors virtually as simple as the tra-
ditional outdoor picture-taking—whether
the camera is behaving conventionally or
misbehaving after the manner of a ma-
gician's pack of cards,

[ Imitation suede and plush material now
are being produced,
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A Back Geared Screw Cutting Bench Lnthc

Haa 91" swing, 3{"’ hole in mpinells, set-aver tailstock for taper
tur n.m s Bix u;uru-“l apeeds: has 3 Vewayn and one flat way on
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Meney-hack guarantes. S-day trial
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RCA VICTOR
AUTO RADIO

Magnificent tone . . . 30-
minute easy installation...
single unit . . . lowest price
known for a guality radio

VERY ONE has been waiting for thir auto-

mobile radio. Now BCA YVictor produces
it] It has quality. . .and tone. . and perform-
ance. dnd pricef The first high-guality single-
unit automobile radio at this low price. You
can add this to your car for only $34.95,

Easily installed? Yes! Only two electrical
connections. Neo soldering necessmary, Only
one hole to dell, And a simple metal bracket
to attach to the steering post or dashboard.

Bee.. hear, .. compare this preat automobile
radio. It's at all
RCAVictordealers
and many auto i
cessory shops,

Afadal M-, Pedoe sompleia
EHLEF Caliphrly bigherin
Cenada and ot af Reckias

Victor

Company, Inc.
A Radio Corporation
af America Subsidiary

CAMDEN,; N. J.

When writing please mention Popular Mechamicr

POPULAR MECHANICS ADVERTISING SECTION

PUSH-PULL AMPLIFIER FOR
YOUR OLD RECEIVER

{Continued {rom page 1234}

the detector-plate lead. If the set is a su-
perheterodyne, the second detector is that
which feeds into the first audio stage. The
present detector-plate lead is removed, and
a new one 15 brought to the inpot ter-
minal of the amplifier unit. The detector
B-positive lead is then located and divert-
ed to the other post on the input strip.
The positive high-voltage lead goes to the
B-positive post on the amplifier. The B-
negative lead is taken to the grounded
post on the base. In most cases this will
simply be a lead extended from the receiv-
ing-set chassis as a common ground. The
audio stages in the receiver are, ot course,
no longer used. If the power unit does
not supply the necessary high voltage, a
separate power pack or a B-eliminator
could be uzed. If separate filament trans-
formers are required for the amplifier,
these may be mounted at any convenient
point inside the console and the primaries
cut into the receiver 110-volt a.c. supply s
line, s0 as to be controlled by the line
switch on the receiver. A simpler method
would be to conmect the filament-trans-
former primary leads in parallel with the
supply line, leave the set switch turned on
and plug the supply line in and out at the
wné':r s_gci:c&
C 93

Microphone Unit Makes Any Set

a Public-Address System

This compact radio modulator makes a
low-cost public-address system when con-
nected to the antenna and ground posts
of your radio receiver. It is not necessary

Double-Button Micropbone and Modulator That Oper-
ates through All Receiver Stages

to use plug-in adapters, remove tubes or
alter the set in any manner. Shiclded
leads are provided to connect the modu-
lator unit to the receiver posts and it need
not be disconnected when regular broad-

: eption is t?e red. !E é?
,j/t%);_? W Prgobage
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BE YOUR OWN FIXER

AND SAVE THE REPAIR MONEY

ITH Smooth-On No. 1 you can make the fol-
llmtttu repadrs guickly, m*s:!y il well:—Htop |
leaks in steam, water, gus, oil or stove pipes, mend
cracks, bres ks or leaks in Turnaces and boilers, ra-
diators, tanks, sinks, pots, pails, make loose handles
m tight on umbrellas, knives, ham-
mers, brushes, drawers, ete, : |
1.I._'=.".]]|:1.]:| loose serews, hooks,
loeks, door knoba, ete,

O the awfo—Make ecracked
water jackets good ns new, stop
leaks in radintors, hose connee-
tions, gas tanks and gns, oil and
exhaust lines, make a fume-proof
joint hotw pen exhaust priper and
tonneat heater, tighten loose
headlight posts, keep grease eups,
hub =a 18, and nuls from loosen-

Write for JJJEJJE_HFJIIHU_, j;rr ete,
o BIEUL Feqrikred anl the Smooth-Dn
FREE EGGH“ ueedl on any one ot seldom coota

more than & few conta.

ot the lll'.l-!'ll-.ll"'l'. fFain as fid Smoo I:h-
{n Mool in T-ox., I-lb, ar Adh, tina
from nny h:u-':lu.:l-a Blure. |

Smooth-On Mig, Co.
Dhepa. 3T, 5T Cﬂmmun]p.l,r j,“
_T-Lrlw:r 'l..ll.r

SHOCKPROOF SCREWDRIVER
ADJUSTABLE So0CKET wrence 21«00

Spetial limited offer fn Introduyse o Bew XeoL Sarew-
drzver designe—bhoih toeds e PrrH’III:In.H n 210 wvalgs,
M LY ::l L] |r| L. ¥ &  Thin now & Xoa L Screwdsivee
has our gwouize BMF volt resisting handle—as , pran-
tically unkroaskakble, E’ mllay Ilw'l blede of maper quelicy,
Hegulsr &8s,  Also the mew O Xewlo Adjusinblo Seoken
Wranch—n emall kil in iteed]. Fitm mnychizg—hes, B LRI,
I.lurrnli o bl ierol r|.1;|-' 17,  Miprometer gdiustiment,
recoiun mude, finnly Enished.  Tewulas 51,50 walus,

L . Erwtalench grarapdes.  Erelosa ELA0 plas D0c §
alll, B A il.”".'“ Dapd. - ki

T"J.;H HF'-C‘.-.!I.'!ntP O TR DRCHALD PARE. 3. Y.
DoYour PRINTING
E‘M?gu.ugtpl._ltclgnrrh -r-l:rt'uhza Lags, !.l.h-cl.n. advertlaing, oo,

big # Ih: fany ralea pent,
WL o JLIELT I'I'-i rlll!-:ll like Engraving. i
Progt, 800,

Jabr Fresses $11 u wer §14%, Wrlte lor
freecatslne . THE KELSEY CO., €-17, Merbden, Cain.

MOTORIZE YOUR LAWN MOWER

Comvert Polr t mawer into an ELECTIRIC W

LAWDEN ROW ] |:!|.|:' |.-|:l||' Ioeenm e Irh oame, "
4 Wurk Metal or Wood

ATLAS LATHE 579

NEW

ligs. ivd ooy Lype ©f u.."l P.l |,... Jif =i r.q r .!.
o,
918" between Centers

EDrs s |

Ehn

L ke
! M
for n'lih!uu.r mudels, h.:' i

anoknl: Joenks frinl entlsfastlon
unrantesd: sasy terma. Write

etn,  for full Ieformatio,
Bpeci) high-spead ]
o epaEloepecd peilley for 8538 wry a€ PRESS COMPANY
ae metnl Six  specds; nlr—-:u 1843 M. Pitcher 5t

tolned: phiigs nto an eleotrio Ila'].:': Halamaroo Michigan |

THAT'S EASY
TO FIX

better than ever with

_PLASTIC WOOD

Plugs up holes so they can’t be seen...Holds
nails and screws better than plaster, tile or
natural wood. .. Handles easy, like putty ... Tey it

By all odds the guickest, easiest, most inexpensive
way to expertly mend breaks in furniture, hide
nicks, seal eracks and plug up holes in plaster,
tile or wood o they'll never be seen —is to use
FPlastic Wood, REesults will surprise youw.

This amazing compound handles just like putty and
gquickly hardens into wood—waterproof, weather-
proof wood that takea and holds nails and screws
even better than natural wood. ¥You can carve it,
paint it, turn it in & lathe, Plaatic Wood iz a3 easy
to use as ordinary glue—anyone can obtain pet-
fect resulta with it, Keep a can or tube of it handy,
Available in 9 colors, Seld by all paint, hardware
and department stores,

TO PLUG UP HOLES, SEAL CRACKS

PLASTIC W[IOD

HOLDS MAILS AND SCREWS FIRMLY

HLEI‘I.I}[:E'
LIVE TRAF

CATCH |
ALIVE! .

Mink. Marten, BMuskrats, Rabbiis, Woadehuoeks, Sguirrals,
onsels, House Cats, etc., lnI':I".t'."i:Il:irlﬂ and information with
each order. ‘z 00 enc pl:l.l.LFll.p:l in Unite Elltﬂl.

KLEFFMAN LOCK SHARE COn Dept. P. Fliblking, Minn
Serel e im

stamps Tor our Tamsus
152 page l:utlhu;.| earribing American &
Trmpoetmd Eifim, Shokgans, Amnmunbtion,
Targets, Alr Gans. Gium  Aceessnries,
TParta.  Repalring, Over 200 tcms.
Lol jlhustmations, Latest Prices.

fin U STOEGER, o, HIT-F Filth Ave_ (ol 42nd 50.) Mew York, MUY
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FAMOUS DOG BOOK FREE

WHY WAIT TILL | GET]
SICK ? SEND NOW !

Almast all puppics have
WORMS and many die from
them through neglect. H-uLthg

retards the growth of puppies
or mare -:n:ﬁ:.r makes them &
prey io fite and distessper thon
warma. Glover's famoua Guide
Book tells you how to recognine
the symptoma and bow to treat for wWarma and
cther commen uﬂmrnu of da Wn:u
for a copy TODAY . Glover's
are sald by all leading drug rtur:u:.
Glover's 'I.F:u.-nn-rn: Welfare Bervice
jssues special bulleting on cats amed
gther pnimals. Complete st of bulle-
tina malled free on request.

A
H. CLAY GLOVER CO.; Ine., l
Dept T, 118 Fifth Ave., New Yirk, H. ¥, [S=——n

GLO‘VER S

IMPERILMAL

ANIMAL MEDICINES

—— =

MOST EASILY-BUILT =
MODELS ON MARKET! ;

TluH iied  rone T s mikss ||.-|. e

wmall
[

dimg sad fvre dirfes
T Eiops. Mo diords |,-r4r1 Eithrr w1,
E misly  pasked, anly B, pasipaca,
2
3
a

wilh elesr bl

Cuads f5a. Orflar ciw ar Boih boday]
MIDLAND MODEL WIHRKS
[ept. 5 Childestlsa. Ohia

-;.1,..1-"|-:.- Na ™ i .'i-;-.' .'i.. bl -

et Wy

LEIMAN ERDE.
M ESS AR PUMPS
ROTARY  Qas Pumps, Air Molors

TAKE UP TH-EIH‘ OWN WEAR

MNOISELESS ussd for ¢ fesders, Ens mas

ohilrees. ll:hummi higide e,
POWERFUL miing mahines aiLhir

EFFICIENT lull-l:llll!l-'l-ll:'lullﬂli'ﬂ-l-lmu-ﬂlhm.
MANY SITES=VACUUM-PRESSURE

Leiman Bros, 1455, Christle st

‘"BEA |
WAGON-MAN.,
We Furnish the Capital

A great, oeEponsihibe, sieeomiul, f0-year-nld company
now makes this surprisiog offer to honest men. Iovesk
no eagitall Lek o3 stare Pou in this permanent business
that YOUI awn and eontied foF vourell, Becoma the
sutherized McConnan Dealer and handle ths com-=
plote MoConnomn line—ne red tape and ne divisben
of Ilme. Wi Snancn yair el -l_-|11fl|ll ey 1 SailP W
Trienids aml custoimers w you plepse.  Oindy a cerfaln

amber of these "no=lnysEument”™ propesliions are npeEL
b one offers o kad livieg with a4 #luiiben T [HIL SHms
money In the hask #veey wenk,  HonesE sfamly Bnen
Wi write pnlmH are s=sured of first comslderstion,
;'_ufhnte I:-m:l'.l:.' nml w{r&:qw—lmmgnm:" nit:z Addross
v, annsn ampany,

Diesk -l-l-l'l‘-. Winena, Minn.
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DX DOUELET ANTENNA

[(Continued from page 1204)

impregnated with hard paraffin to make
them weatherproof.

For a tuned all-wave doublet, the coils
are omitted, as shown in Fig. 1A, The
fundamental wavelength of a 100-ft, an-
tenna flat top 15 approximately 130 me-
ters. If the feeder line can be made 140-4t,
long, this will add about 180 meters, mak-
ing a total of 310 meters which, when
loaded with a coil and varialle condenser
as detailed in Figs. 3, 4 and 3, will tune to
550 meters, the highest broadeast wave,
With the coils for the wavelengths below
200 meters, the antenna system starts to
work on its harmonics until, at about 145
meters, it i3 working on the twenty-first
harmonic, The action of tuning the feed-
ers is double, as it creates an acceptor cir-
cuit for the desired wavelength, rejecting
all others, and also makes the fundamental
glide up and down the feeder length in the
manner of & tromhone, The lavout 1in Fig.
5, moonted as shown in Fig. 5A, permits
the doublet antenna to be coupled directly
to the grid of the fArst tube in any stand-
ard short-wave I'(“I:.'I:!i'l-'ﬁ'r. converter or reg-
ular broadeast set. Although it adds a
tuning control, it is well worth while, The
regular antenna-coupling coil in the re-
ceiver s no longer wsed, and the antenna
and ground are, of course, removed. The
plug-in coil-winding data are given in the
chart, and Figs. 3 and 4 show the neces-
sary plug-in coil conneections to provide
for parallel or serics tuning as specified in
this chart.

Where a doublet antenna favorable to
a specific frequency is preferred, as in the
case of amateurs working in the 20, 40 and
&0-meter bands, the non-directional dou-
blet of the vertical type, shown in Fig. 6,
may be emploved. The antenna consists
of two brass rods or heavy wires support=
ed on stand-of insulators. For the 20-
meters, these are beth 17 it long, and for
40 meters, 33 fr. This vertical tvpe would
not be practical for the Bl-meter band, as
each rod would have to he 62 ft, long. In
this case, it would he necessary to go back
to the horizontal tvpe.

[ Test meters should be placed where
they are protected from shocks and jars
when not in use: acid fumes and moisture
affect all sensitive meters.
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ARMATURE REWINDING
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 WITHODT
'GLASSES!

N Matural Eyesight
ystem Makes Them Unnecessary

£.2 Now Used in over 30 Couniries
Send for FREE information telling how
REevoluticnary Invention makes it easy to
correct Mearsight, Farsight, Astigmatism
Evestrain, Weak Eves, Failing Vision,
Old Age Sight, Eye Muscle Truuble,
Etc., at home without glasses

MATURAL EYESIGHT 'IHFI'IT!JTE Ine.

Bapt. 15-M Banta Menlbea, Calif.
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ELIMINATE AERIAL
STATIC & DANGER!

SENSATIONAL HEW RADIO
IMPROYEMENT—GEMNERAL
TELEVISION'S DISCOVERY:
IHBUCTI‘D CAPACITO

= $40022% GUARANTEED!

F‘rr.nrpd !I:I[n'lﬁ:l:'lp:n:l'.l[r\', IIECT 0 C AP ACITO Dual Wsit Aerlal
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it nenti = magrnym 5:n1|.|wt1l. pelectivity —Har EST operation.
Allweawe set user repons: "remarkable resulis . L L For 5 contesusive
evenings |'vwe logsed dadrid, Spain, Runb'r.-Enqh .« - MECERON
excellent” —erery LuBer (9 d.n!h.ﬂ':ur..e' Eliminates ounide aevial ard
Ightnlng risk, Eedu::!- naise, static, Makos ict pomable. J-day trial.

nly £1. Digalers, writel)

I
EMNERAL TEI-E'I"IEI 0N GO, Bax 87, HAMTRAMC K. M “:H-
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INVENTDRS
Let thia

|

Patent Your Ideas
This Free Book Shows How

YDUR ides for a practical article or an improvement.
upon an old one should be patented NOW. Fre-
uently many of the thousands of applications filed in
Ehu U, & Patent OMhee each vear are for the same or
almost the same ides. In such a case, the burden of
proof reste with the last application filed. Somotimes s
delay of even a few days in filing the application mpeans
—  the total loss of the patent. sz NO TIME.

The entire fima of my large and experienced
organization is devoted exolusively to patent
and trade-mark cases. We know the rules
and requirements of the Patent Office. We
understand the technicalities of Patent Law,

| We ean proceed in the quickest and safest
ways in preparing an applieation for o patent
covering vour idea.
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The ook shows hers contafies valiesble information
that every investor should know, Tt tolla you fizst how
b0 o aboat obixining & patest foe your ides. With the
booklet I will zend you my ' Besord of Invention™ form
on whicth you may sketeh your iden nnd estoblish its
date bedfore n witness. If o dispute nrises this will
b valuable to ye.  Zend the conpon TODAY! Yoo
will reosive the FREE book, iho ** Record of Inven-
tion" Form, and full information regarding eoeds,

*Recond of In'rl:ntlﬁm” Rlank: Strict Secrecy Preserved
O piguest T will nmr‘j'.'w FREE
] :,u“g.wb;'j,,;“? “'Ilt"'h"'ﬁ 'rﬂnlhmyﬂnul. All eommumnications, sketches, ete., are held in strictest
b enn Bketoh nmil  diseriho gonfidence and protected by steel files,  Vour idea will
o Ioventan and have i b in irssiwnrthy hands, I bave the bighosd coferences.

E:ﬂ:?h%uﬁ? 'rTquTE It iz probable that [ ean belp you.  Send the Coupon

wosl a8 evileses,  Send AT ONCE,
OO o Al feenive

f.hu-'H &mﬁﬁ?lllur with Personal Servioa

Youre case will be hondled by o spasinliad solestod for
knowledge and exporicees in sertain lines of inveotions,
His persoanl sttention will be given to your iden.

REGISTERED PATENT ATTORNEY
WASHINGTON, D.LC.

I Clarenes A. D'Brien ]
| Registered Patent Attorney ,
| 71} Adams Bullding, Washington, D. C. i
1 Flense send me voar Frea Bk, ““How to Obhtmin n I
I patent,” and your “Reeosd of Invention™ form, without i
I any cost or olligation on my peork. 1
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YEP-IT'S BAD NEWS- |

BUT YOU CANT SAY |
U'DIDN'T WARN YOU |
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WIFT‘J you're running  ahbout thirty
miles an hour these pistons are flying up and
down a couple of thousand times a minute.
Think about how fast that is and then vou
see that if they get smacked on the nose
every time, sooner or later you run into
Lrouble,

“Most. people don't realize just how much
damage knocking gasoline ean do to a car,
That’s why I told you that you hetter use
Ethyl Gasoline last time you were in. Re-
member?

“It’s your car and your money—hut after
we geb this job fived, fake my advice and use
Ethyl. 1t's cheaper in the long run, and
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what's more, you'd he surprised to see how --q—: \ o A
much more life it gives to an older car.” The T = CeTHYL
next best thing to a brand-new ear is Ethyl in GASDUINE + IE=I. Ié —asdiin:
the tlank of your present ear, Ethyl Gasoline l;-:_: —_

Corporation, New York City. Bl Gl iminteitotd @l e maes

NEXT TIME STOP AT THE ETHYL PUMP



TRYON SHACKLES

must have a special lubricant

The average lubricant does not

effectively protect the bearings of
the Tryon shackle! This is one of
the special points a station attend-
ant shonld know but often forgets.

Texaco Certified Lubrication
provides a specialized Texaco Lu-
bricant for every type of shackle,
and for every other part of your car.

Ask for Texaco Certified Lubri-
cation with Marfak. Texaco Mar-
fak Grease stands out above every
other grease lubricant on the
market today. It is longer lasting,
more effective. There's nothing
to equal it anywhere.

Texaco Certified Lubrication is
scientific lubrication. See for your-
self. No part is overlooked.

THE TEXAS COMPANY
Texaco Potrolewm Producls

[he Tevon shackle is different from other types. 1t
bhas & reservolr through each laalt fram which the
luhelcant is avsomatically sepplied to conical beafing
surfaces, It musg have a special [ubrcant.
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TEXACO ' LUBRICATION

i
See For Yourself MARFAK . « » No Part Overlooked

COPFTRIGHT, 035, THRE TEEAR CORMPANT




