


NO
ORDINARY GREASE

Warer pump lubrication is the
key to engine cooling. Many a ra-
diator has been clogeed through

Buly pump lubrication. Oalya  stance, where pressures are high- Srip Eor i':.x—l

i [ 5 o et
special lubricant can stand the  est, You can get Macfak ewdy at Labvi Ghiiibi
artack of hotwarer. Texaco Warer  Texaco Swarions, It gives greater wherever you

Pump Grease is 1007: wates-
Pr\-;:.q:-l", Thes 15 one of the st ial-
ized Texoco Lubricants used in
Texaco Certified Lubrication.
Texnco Certified Smtion men
use maodern, scientfic methods
and the specialized Texaco Lubris

can stand up here

The water pump of your car

cants 13|.5'i||';n¢rj for the most effec-
tive lubricacion of CVETY part.
Texaco Marfak Grease, for in-

protection than any other grease
]E.I..I.'I:I't.l.'u.l“'. LiIa 1.|IL' :It'lJ.rk\'_'L

Dirive in atr any Texaco Ceris
fied Seation and see for yourself.
INa part is ever averlooked,

THE TEXAS COMPANY
= Texacs Peivolesm Prodacl

see g saEn.

TEXACO LUBRICATION

SEE FOR YOURSELF “ﬁ\“‘* NO PART OVERLOOKED

COFYRIGHT, I35, THE TEXAS COMPARNT
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“You said it_we need

a Big Car!”

A CERTIFIED INTER-
YIEW WITH HARRY
0. EDWARDS, Engingar,
7& PIME BROOK DRIVE,
LARCHMONT, N. T.

"With 2 gang the size of mine, somebody asoally had
tostay home, Weneeded reom in a car for oar bunch ™

"When the family saw the new Plymouach, T just hed (o
baay dt. Bt the low price aod the trade-io made it easy.”

"Oine day we gyw a Plymouch ad Inthe paper, The kids said:
‘That's a swell-looking ouromaohilel Can't we get gng ™

“Waow we're all happy. The car sides like a milllon dol-
lars, %With Floating Power, there's not a wwace of vibration,™

“We picked Plymouth because it’s BIG in size...and value”

OU'LL find that people who want real comfore
oos Who want to relax ., are picking Plymouth.
Because it"s a full-iized car . . and because it's the
ooly low-priced Six that is free of all vibration. .. the
oaly one with Floating Power engine mountings.

What do people think of it? Ask Mr. Edwards.
He's an engineeer. He says: “In my opinion, any
car is behind-the-times wirthout Floating Power !
O, for that marer, without hydraulic brakes and

PLYMOUTH SIX '495

steel bodies! Today, you've got to think of safety /™

Ask your dealer for a Floating Power ride in
the new Plymouth. Also ride in the other two low-
priced cars. And may the best car win!

HEW PRICES—4-DOOR SEDAN HMOW %00 LESS
Four-Door Sedan $543%, Convertible Coupe $565,
Rumble Seat Coupe £525, Business Coupe $495,
All prices f. o.b. factory. Low delivered prices.

AMND UP F. Q. B. FACTORY - 50LD BY 7,232
DESOTD, DODGE & CHRYSLER DEALERS

TWhett woriling fo adierlisers plense mention Poplar MWechenics
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WITHIN THE REACH OF MILLIONS

AE most valuable things on earth are
Tilw:-mnuuml-al things. GGifts of Mother
Matwre—air, rain, sunlight and colors
in the F-L_'.', grasg underfoot and f-:ﬂ"l.ﬂg-l'.
overhead. Gilts of homan natore—=love,
loyalty, handelasps amd friendly speech.
Then, of material things, some of the
el nselul are 1h|- CoamnEnest an;l |"'|‘I-|'.'Irl-
esl. These we take almost for granted.
There 18 no way to rechon their worth.
It is a great tribute to the value of the
telephone that within a few ghort genera-
tiomg 1t has come 1o be ranked amaong
ithese eommon things, Tis daily vse ia a
hakit of millions of people. It epeeds and
cnses and simplifies living, Tt extends the
range of your own personality. It offers
vou gavely, solace, security—a swilt mea-
senger in time of need,

Draily it eaves untold expense and waste,
multiplics earning power, sweeps away
confusion.  Binde togeiber  the homan
fabric. |:E1'1||.-| the imdividual man and
woman Lo trinmph over the complexitics
of a vast world.

You cannot reckon fully the worth of
gp nscful and universal a thing as the
-||'|-I'|'|h||ll|". You can |:rr|'|]' know that its
value may be infinite.

AMERICAN TELEPHOME
AMD TELEGRAPH COMPAMNY

When writing te advertisers picase menfion Popilar Mechanios
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SA

80 CENTURIES OF EXPERIENCE
LOOK DOWN UPON YOU

‘11.3]' help
you meet your
problems of today

when you own the

NEW
ENCYCLOPAEDIA
ERITANNICA

Under the shadow of the
Sphinx, Napoleon inspired
his soldiers with the immor-
tal words: “Forty centuries
look down upon you."”

Today, you face difficulties as
great as those that faced Napo-
leon's army. And the experience
and knowledge of the past will
help vou in meeting every one
of today's problems . . . large
and small,

The Greatest Reference
Books of All Time
When you own the Britannica,
&0 centuries of human experience
are available to you. You have
only to reach out your hand for
information and guidance on

any subject, in any field.
In the 24,000 pages of these 24

Porry T. Sounders, Fort Pierce, Florlda
“Mra. Baunders ancd myself feel that it is
ome of the best inveatments that we ever
have made.'"

Jamai Harvay Robinson

“The Encyclopaedia Britanmica is the
most edegquate dnmphu‘u of civilizetion
in all i phases avallable '

We will gend you a large booklet
free, rich in color plates, maps and

volumes is portraved in author-
itative, colorful fashion what
men have discovered and in-
vented and thought from the
time of the oldest civilizations,
the Sumerian and the Egyptian

F R

' representing o sa

Narr

' L -!.l-."
FREE
sample pages. It describes the 24 Britannica volumes,
the 3,500 contributors, the 15000 illustrations,

many in color, and the 500 maps. Learn about the
low prices and ecasy payments.

Whon writing o advertizgers please

Addn

TS RIS EL SR L]

E ENCYCLOPAEDIA BRITANNICA, INC.
f 3471 Mpdison Avenue, New York Ciky

. Fleans send me, by

: wour new (llostrated bm]ﬂe«t with color plabes an

= [ram the latest 'Hrlt-u.rmn;m. tl:qdl"l:'l'wr with law ‘PHEE

to the America
of today.

Ask Any Owner

Ask any owner, He or
she will tell yvou that you
can't exhaust the vsefulness
of the Britannica. It gives

facts that malke a statesman a
better statesman, a business man
g better business man, a mother
a better mother, a student a bet-
ter student,

It does not stop with helping
vou meet major problems. In
innumerable smaller things, it
can help vou every day—how to
decorate yvour home or cultivate
a garden, how to plan a party or
care for a baby.

Buy NOW and SAVE
Only the fact that production
costs at the time of the latest
printing were unprecedentedly
low has enabled us to offer the
Eritannica at the present low
price. We cannot guarantee that
the price will not go up soon.

$5 down, less than

*5 a volume

You need send only 5 down and
the 24 volumes, the equivalent
of 5300 books worth 31200, will be
sent you at once. The balance at
the rate of $5 a month fipures
less than 33 a volume,

B O OKILET

A —=3E-4
return mpil, without ohli

mEny

This One
RYGS-

mewton Popular Mechanios

HHX-35AP
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(OMPETE FOR

AN ART SCHOLARSHIP!!

. y this girl and send us your draw:ng-pr:hap; you'll win A COM-
P[ ET'E PEDER&L COURSE FREE! This contest is for amateurs (16
vyears of age or more), so if you like to draw do not hesitate to encer. Prize
Awards made by the Federal Schools, Inc., will be accepted as partial payments
on the regular Federal Course in Commercial Designing or Modern Illustrating.

PRIZES
1. Prizes for Five Best Drawings—FIVE COMPLETE ART COURSES
. FREE, including drawing outfit. (Value of each course $185.00.)
2, All Contestants grading 70% or over will be awarded a $25.00
credit.

Mo Art 5:11n!ir111i|11 will ke awarded 1o |.'|r.1win_|:;-§. graded less than
705, as che Federsl Faouloy fecls the study of Commercial Art
would not be justified in such cases,

The quality of instruction in the Federal Course develops your natural talent
to a practical earning ability in the shertest possible time. It has been the
start for many Federal Students, both men and girls, who are now commer-
cial artists and illustrators, earning $2,000, 54,000 and $5,000 yearly—some
even more. The Federal Schools has won a reputation as the "School famous
for successful students.,” Enter this contest . . . a splendid chance to test
your talent. Read the rules and send your drawing to

» « FEDERAL SCHOOLS, INC. . »

4133 FEDERAL SCHOOLS BUILDING + MINNEAPOLIS, MINNESOTA

When writier fo adeertisers pleass inenfion Pomelar Wecharics

RULES
FOR COMTESTAMTS

This contest open anly
by amaleurd, 1& wears ald
or more, Praleidianal cam.
meercia] grttitg dnd Federal
shudents are not eligikle.

MOTE THESE RILES

CAREFULLY
1. Make dra wing af girl
about &4 inches l'li;h. an
paper T inches high by 5
incher wide, Draw only
th Bil! and nat the letter-
ifs.

¥, Llse anly pencil ar pen.
¥. Mo drawings will be

rehs mrl;l.

4. Write wour mame, ad-
drew, age and ooowpation
mh bick af drqwinﬂ.

5. All drawings must be
received in Minneapalis
by March 25, 1933,
Prizes will be awarded
far drawinss st Im pra-
podtion 4md nedtness by
Federal School: Faculry.
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To the man whose ship
never quite comes in /

Er
o = _—
Eif my 1|||.F| o
= L]
COmes 10, Yo

Bay=—Dhut vour smile cannot
h.uie' the worry gnawing at your heart—
A fine sea.going vessel you lhnuﬁht that ghip of
yours when you lannched it on the buziness ocean—
Yet ithe daye and months and years slip hy—and
thongh others gee theic ships ride trivmphantly to
harbwor, still you sean the horizon J.l.:l:til:mﬂlf OF &
shi 'I‘ll.'J.l: nevier l]ltil.ll'. mu.h.m; sorl,

o o s fralt, '|I'|-r.r||:ul:|:|— sul what a msisfortume
that go many business ships should founder on a
hidden peef oF a tecacherous shoal, when the chan-
nels to Success aee plainly charted and o chore o
cvery channel is available to cvery thinking man!

How F. R. ﬂnﬂiﬂm Placed His
"'Efn'P” an the Righl Corerse

Certainly my ship-of-fortune seeme far off ita conrse,
thousht T, I, Leriffiths, when sz a stenographer he
cnmﬁcd with LaSalle for home-gtudy trainimg in
Accounting.

Promotion followed—training had set his plaip
on the right conrse,

Later ns l__“.nmpl.rnlll-.r of the Rainier ™National Park
Company, be enconraged his assistant, 1D F.o Crame
mo to continne s same training whiclhh Ae,
Crammond had bepun as a eetail -|‘:|.-El‘t.

Today, Mr. Grifliths as Treasurer supervises the
multitude of finance details necessitated by the
varied activitics of thia large company—and hiz
income is in keeping with the importance of his

position.
Mi!f in Charts ﬂmugﬁ.!:

JNre I nerease

Ten years agn, W. F. Hizey was bloe and dis-
cu;lurﬂgm;], Fim aren’ b aalished with yaur rrtuu' L,

ary—ar even your feld of work—you can under.
pliand how he fell.

Today be is Treasurer of the Palais Roval, a
Washington, I, C., department store, with 33,000,000
galea per year, employing over 600 people,

Why the amazing change? . . . Mr, Hisey saow o
-'iilfn_u sign advertising the salarv-value of LaSalle

aining. He investigated—realized he could net
attain his zoal without knowledge of Higher Ace
counting—amid, in gpare time, quictly prepared him.
gelf for o position as Controller of o 1 eprariment
Stare. His rig chance come—he was made assistant
Controller—a few months later, Controller. He even

purpassed his ambitions—when he was appointed
Treasurer, at a ealary oper 3005, greater than when
hl:rrnn.a“ml[

f you think such progress is ond vour abilit
—Lufu laged of wllall;“ﬂ"y H:l:m!:.ﬁ}} peadd b ﬂme
groatefild to LaSalle Extension University for my ad-
vancement, | recommend  your course to every ame-
bitions young man, for a 5,000 pesition is waiting
for evervone whe will foke your training and apply

himsel”
Nao More Drifting!
Send for These Free Books—Toduay

Are Fou ||.=l|.ir.|gI your HI|E||-|:hr-ﬁ:u'l.|:|:m,: drift where it
will—or are Vs |.'l|u|‘[:'||E,l ita course 1o the Harbap
of Buccessd

There's a route that will take it straight to its
destination. LaSalle can help vou find it

Without cost or eblization the coupon will hring
you your free copy of a 6d-page booklet fully deserib-
ing the opportunitics in the business field that most
appeals to you, and showing you how you can turn
those opportunitics ta cash,

Are you going to keep on waiting on the shore of
life when others have long since brought their shi
Lo harbor? Filll il:t:, 1:]:'1:- and mail :I.|||: AR Nﬂ'ﬁ

e i Yﬂill‘il’.‘{f Tﬁ'rr.'lug'h Lo Sealler! mmmm e

LaSalle Extension University

The World"s Lasgest Baitiesi Tratmmg Inaitution

Tepi, 4641 Chicago
I woull welcome an oatline of e LaSslke
ok, logelher wilh & copy af " Tem Years'
‘romelion bn One,™ all withoul ohilsgatios,

O Busimess Managencal

O Modorn Salosmanship

O Higher AcCoiilaiey

O Traffo Manadement

0 Lavwr: Deegree of LLGEF,

O Comaarcial Law

O Mgubern Business

O Banking and Floanos
0 Modern Foremansbdp
O Mersomnel Manngement

Corredponibemoe

o r!..-..m_f:..j_ .r_'nﬁmhq O Indwscrial Management
Correspondeaces [ Eapurk Backkeeping

O Ballway Statlon Mon- O Business English
aEcnecat [ Comasercial Spanisnky

O Teledraphy
[0 Boilway Acoounting

L1 Effective Speaking
0GP A Conchiag
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Learn .
TEI.EVISION'RADIO
TALKING PICTURES

In just n r: o has beenme one of the world's esding
Inelusiries. 11.: ]"'.II"H.IH‘:I have henezght new e &nd npperiuei
o the Sovhs, Now, Televison & hero Wih a prombee of growel am

metivity go grent thal IE mmnet even be stimafsl. Come to Los
Angels—maost notlve Hadlo center In the world—nand lmrn these
fapelnsting Trades. Yoo esn be one of those to reap the harness.

EUT—YOU MUST BE TRAINED

Times wre gettlng better. The worst of the resatlon & oover.
Thiomaaneds of new johe will eall for TRATNED MEN, WIH v e
rimiel iy 11.“I7I.l.'llll-l.-l.!.l:-rl:ll!ll Tiimes, The Trakniul masn wing, He slways
has and he plwayvs will, Take thai faes as nguide and youar future 18
mssured. Wonderful opportaniisss are open before youn.

Get the best Training your money will buy

Maturally, ¥ou wanl the Best and most somplete tralning rouw enm
seaure.  Analype—Investinde,  YVour whole fature dependa wpomn (.
For aver 28 yenrs. Natlonal has been training ambitlous men by omr
awn practlesl shop method.  Our gredostes &0 Gur Dist PecoB-

LIFE SCHOLARSHIP RS TRUCT TN o1

You ame not hureiad through pour eonrses &1 Natlonal, Yo ame
Elven & Lils Scinkurship when voil earoll, which meass (hak you oan
h]m“ taat, or fake 8 long as you wish to 1!:“11'%'“ vor training.

B mulm t'hl.l:-|: ia that you master every phoss of Four Instrosion,

atep by step
ACTU AL EXPERI ENCE 28MopeRN
EQUIFPMENT
Thers 8 oo DUMMY HI_I.I]'l:lI'I:I-lIﬂt nf this wopderful nstiiutlon. It h
all *honkedsup.” read ow b use In lesrning yoar Yo
lrarn Tﬂﬂrl.llun ne m::u.u] elevisinn mmltlkﬂ il El.rull.-lm
LA pE "I'III-II'I-'lkﬁ 1I'I- i {HerHELEE or own [adio broddcastisg
atatiom WHY I, wares, Eoa, wou learn on sotusd eguip-
memt, right in Hltlunulu I:l.lduul- Tulkie ‘i'h.l:u tre.

Earn Room and Board

tleni jahs whilis &t sehool. Wie help $o0 got & fab 1o 1EvlesE
Expenass while Il.'u-'rnl-llf iy lf,'-'lll-'llrualu:lrllrrmnm daon't let that
hinder you from enrolllng.  TH% of our stodends Bre saming their
lving expenses while .:.tl:-rull1l|= mhoul mow.
Conehi Rallrond Fare to Las Angels

Special New Enuue—lhdin Broadcast Technician

nest windio In West —saues]=peond walls, broadeasiing big programa
—jmat Nlke e most fnmesis geatlens. b soparate studioa.  Speeelal
enairee given without satss enst to Stiden s wibo enroll Immadlarely,
Wi broadoast over our nwn gtabbon aod also By remote control. Yo
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Play the Hawaiian Guitar

11ke the Hawaiians/

Tnly & Matkoms ored in H:-hpln: this faseinntisg imetra-
ment, Owr sative Hawsiinn insiruetors teach youw fo
magler 1Mrn‘ﬂumkl'r. Figtures show how,

thisg explained elearly.

Play I Hall Haur

Alter rou gel the Teur
maEy A ioes u ple
Bmrmanicus chorde wis
vory lillm praciicg. No 'I:
proavizur murical krmawl- It reey i lewrn quickiy,
wige niFeded. Fap s yao pley.

h {l
GIVEN _ii i <7
HAWAIIAN GUITAR, i'.:-rrrl:; ase and
E Duifit—

WRITE AT OMECE (= nitractive offer ? = ". to 828

prd wamy frrms. E'n-u hevr nm'lhl-
Wi poi ra-reraibing asinded

i Ehm. A powicard willl de,
GTHE Tenor Henpo, ¥idling, Tiple, Tener Goitar, Ulsiels
tuzlﬂ'lii LI -+ !

Eanis Usulele Urder well inewn insirurtsrs.
FIRST HAWAIIAN CONSERVATORY of MUSIC, Ine.
Wil FRDF. Woohearl b Bldg. New Vork, N, Y.

Appravid ar a Carrdepaadeasg '\--jud Lefer rhe Lo u.l' “ Enaiy
New York = Alvmber Nnlsrnsl Hams Study " o

Junior College.
Drafting and Design

ecmies i jmpossible, the Junios College plan will
m_lfor waorth-white Tipnfti Eﬂ'h.ﬂmf.l:.‘l.l:i
:I:J and Dmnn—ﬂmlﬂu advamced thwory, tessurch wook,
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““"AND NOW

“Arr. through high =chool T planned on a college
carecr. It was one of the real ambitions of my life,
But present-day conditions blasted my hopes, The
family had no money = and needed my help besides,

"Facing the cold facts, T chose the only alternative
I had — I enrolled for the International Correspon=
dence Bchools Course in Electrical Engineering, the
career 1 had planned on. It's different from college
life, I guess, studying at home in my spare time, but
I'm gewing the fraiming 1 need — and that's the im-
portant thing! I've already had several promotions,

home

OING TO COLLEGE

and alss have the satisfaction of knowing my
groundwork is based on actual experience on the job
and the techaical training that L. C. 8. is giving me.”

This is one of many similar letters 1. C. 5, have
received in recent months, Today a man can secure
the training he needs to make progress in his chosen
career. The only capital stock he needs is a will-
ingness to wtilize his spare time |

Has college been denied you? Then this coupor
may offer a selution to your dizappeintment. Mark
and mail it!

INTERNATIONAL CORRESPONDENCE SCHOOLS

"The Universal Usiversity”

*
and Why,"

BOX 5647-G,

Without cost or obligation, please send me a copy of your hooklet, *Who Wing
and full particulars about the subject defore which I have marked X:

ECRANTON, PENNA.

*

TECHHICAL AND 1
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Elerirle Wiring

Kiectrieal Enelesser

| Elertrie Lightln

Welillee. Elerirle asd s
Beading Shop Dueprinki
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H.'r: geraling

T“ B 1L, Eerilon Foreman
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Students Individually Instructed

IN LOS ANGELES

A FEW SHORT WEEKS AT NATIONAL

AND YOU'RE READY FOR A EIG PAY JOR!

Far 20 sears Malbonal kas qiickly belped mes gt resly far
Pay obw. rieady sisslagpseal o the profiakle side
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BE A RAD1IO EXPERT

Many Make

$50

I Frain You at Home inYour Spare Time

114

$s100

a Week

/rRADIO -TELEVISION -TALKING MOVIES

Bet Servicing | = 11 Broadecasting Ship
Sqare-timestuerv (B T Statlons Operating
Cing  poys  eAn

- W min & Employ traingd HEID;'“DEL?;"H -
1o #1040 & ypear. rEen contlEually tor Bhips A “'N_Il
ru: ~ilme men Eh;,g,u}-m: up fi fres an g:h&m&
S5, §74, and 8100 Sl Herels ame mjoying
i Wl Ehore lasie,

Aldreraft
. Radio

Radio is making
Aying safer. IThadio
opeErators em-
ploredihrough Clv-
Il Bervice Com-
mission earn §1,6350

Movies

A Invamtlon mads
ble By Radla.

m plo s many will
I'.H.‘Ill.ﬂf'hldlﬁ T
for johe paying B75
Tt B21MD A W -

F wou aen dirsntiafiod with your pressnt Job, if you
Iane pirugefing nlome im A rut with little oF ma

prospest of anything better than a skinay pay
envelupe—clip the coupen NOW. Get my bl
FREE hook on the opportunities in Kodin, Read
IJ_I:-u.' quickly wou can mr-n. nt hame in your spare
timee Lo bi i Radio Expert—whnt good jobe wy
radluates bave besn getting—real johs with resl
atures,

Many Radio Experts Make §50 to §100 a 'Week

In phout tem vears the Fadio Tndustry has grown
from $2,000,000 to hundreds of millicns of dollurs
Crver 300,000 joba have been created by this prowth,
and thigsands more will be created by its continued
l:|:l:"I-'E|l:lT!ll'|:|I1r!||:. AMany men and VOUnE men with the
H;ht- training—the kind of traiming I give von in the

. L L ediirpse—pbave shepped info Badio at two and
three times their former selarios,

Gat Ready Mow for Joba Like Thess

Broadessiing statlona use enpicieers, npHElogs,
pfation manpgers, ond pay ap to E5000 & wvenr.
Manufncturers eontinnally employ testors, lnspeciors,
foremen, endineers, service men, buayers, for jobs
paying up to &6, o wvear, Huadbp Dpesatars on
ahiipa eajoy life, s the world, with board and lodeing
free, nnd get good pay bestdes, Dealers aed jobbern
L i |||:l|" e e, lﬂ.lﬂml,lﬁ, buver=. mann
and pay up to 2100 8 week. My hnrslilltn.'tln v bt
thipse sl mnny ather kinds of e ke Bl g Hadlio ol

e

13%

Television

The coming fleld
of ma=y greab ap=
portunities §3 cof-
erpd Ty my couTae
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Criisran 18 pany, practiesl. That's bow oomfldent [ nm
4 1 can iraln YOU at home In your spare fime o
me & Radlo expers. Ooly my students enalil kxvn
Ehld Tk lie thi 5
I ENOW thak when
you mep Boread i, exs
nElme §f, w0l il e
el hitad with 198 clepr,
empla way of tesching
Radie, 1 ENOW -
Beenme [ havo & L-
READY tralnad
thousanda «f e,
Many of ches  with
not PYeR O EERMIGE
mehosnl  educatios, amj
oo Radie oFf eliecsi-
enl experienes, bavi -
com= Rodin axports aml
CRIT: EWo oF thites Clanes
ielr formpr pay, Mall
Bl cOLpOE Dnw,

On¢FREE

Many Make §§, $15 a Wesk Extra
in Spare Time Almost at Onae

The day veny emrall with me [ send v oai illlﬁt-hlﬂ!ﬂmﬂ-
whick v shioubd mnster |;||,|i-|"'|\.!|z' for doing 28 joba
common in mast every aelghborbood, Tor spare-tims
mamey., Throughaat your courss 1 send you informa-
fhom on sprvieimg pogralare ks of pete] 1 gve wou
the plans nod idena thot have made $200 o 1
a vear for %, K. I men im their spore Gime. Hr'
eowrse is famous na the courss that pays for i :

Tel Short Wave, Talkiag Movies,
Maney- ment Imal

Eneeial L.rz:m!.:‘it #u. khig Movies, Televiaion fnd
Huine Televidon experimsets, Bhort Wave Ihulin, Redbo’s
ii=e In AvinElon, Servieing amil Merchandising Befe Bfoail-
wasting, Commerclal and ship Staflons are ncladed,
&I # mife that M. B L enn tFadn you matlideciorily that

will geree In writlog to Fefumd ev penny af your tul-
tiom BT yoo are nod et iefed with my Lulm.l wnd Inskie-
tlon Bervloe bpon conpletion.

td-page book Included
FREE

Ciet Four eagy Cieday, 198 Free to
il reslademEs af The L nided Siatos
anil Canazip over 15 }-‘tm alil.
It tolls you where Radls's g pod
jobe are. whot they jy. lells
Fou &bt Eny ocourse, whik
oithers who have taken |6 ore
Solng am making. Find nist
what Hslo offers yaik with-
oui the FIE'IIIH-E- ohligntion.
T

ACT Nd L -
THIS COUPON IS COOD fir
COPY OF
MY BODK

#IELHIIH lH‘H‘hh.-I Dept. 10P
Washington, O. €.

Dear Mg, Bmith: I want to tnke ndvamtaes of woor
Bpmpoinl Ofer. Ferd] B 0ilF Ui books, ™ & Bird s
Exe ¥Wiew of Imdio'™ and “Hich Hewsrde in Fladlo,"
I understagil this request dos mot obligaie me.

Name., .., .eeaa e h e e e

BT

[ e G e et L e S B o e e
||Rl!

When writing to advertisors pioase pienfion Populer Mechanics
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Become an
Expert Draftsman

Good Pay I B .;—h \

Steady Work &
Advancement |

\"\F
e

*_-.'I e R
?\\ ‘ L ISR

You high school graduates who

haven't been able to go to college—

You college students who had to drop
out after a yvear or two—

You shop and industrial office

Wﬂl‘k&l‘ﬂ who are stuck in routine johs—

ahould look into Drafting and Design, because it
offecrs you congenial work, good pay, and steady
advaneement. The most thrilling and interestin

work in the world is building machines and ;r.uitif
roads, highways and skyserapers, autos and 1001
other manufactured products—on paper in the
drafting room. How would lvou like to bhe o
Draftsman for an Architect, Contractor, factory,
railroad, ote.?

Junior College Training

Fits You for Best Positions

The worth-while Drafting jobs require training of
eollege gtandard; but if you ean't afford to spend
fourr years ab o resident college, our Junior {‘ull[nge
home-study course will fit you for the best-paid pozi-
tions in two years. We cut the time in ]_1:11Fh_1.- omit-
ting advanesd theory, research work, and cultural
subjeats, and concentrating on voestional training
in the Drafting branches,

Or mpeclal toxts were prepared by aver 200 nuthorities of
makional standing, nnd are sl by colleges, T 8. Navy, amd
Provineo of Manftoba, Canndn.  Our Sehaid 18 ehartered for

wdducntivonl service—not fog profit—like the leading colleges

Free Lesson Coupon

See how we teach Drafting

American School

Dept. D447, Dresel Ave. at 58th 5t., Chicago

If o kmowhades of Drafting will enoble me ta 4o werk of &
technlea]l nastare in oM soreoimlings, asad briog me |nto
frequent eonenst with Infuentisl men. then you m::l.' menil mae
—fires and withowt obllgation—one of Four speela] Diraftlng
texes bidng used by resldent schools.

B, . cviiamnrnans T T T
THE UNIVERSITY OF THE HOME

Wken writing plense mention Popslaor Wecharics

T
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Gomplaris wio Hainr

sisfiilamalbc Gonivel

Only $58.25

Bufns 8895 Llr—4 55 01

W
Borsatiasl e swlonalis ol Burrer for any trpe beals priced, »
Gag planl, Angose o iraisdl |-|'~P-I-Ir Hert, zlema, BE- i farimly,
ist, Tiomares n ms. GUAMANTEED by bl ralge; JH-I--I: slaves,
FT E_H-llll- Trr W Ik Yais crwn oo withouk Afonlas, sia.
r ok Low Friws an 28 serdsls enid sies. Anrora
Bsnlars Wanlsdl FILEE afler wiarig rFeu puk.  OF cap im-
Kl & mockh isbemis you, biepl  Tramaedas des imll

mmnd. dhnmllisg cehars, Oet BEECIAL OFFER! oW mE
Lace Dl Burner Ca., 143 Unlan St., Grisweld, lowas, U, §, A,

TRI-STATE COLLEGE
27

BE. Dogres in Civil, Elestrieal,
Mechnniesl, Chemical, Aeronati-
cal Enginisring in ® years, Thosa
whe |k Blgh school may aka

up work, Living eosts, tnition low.
School of Studenta from all over the wocks
Engineering Year Wrife for cutalor

443 College Avemuse, Angals, Ind.

YOURSELF i

I-m of wice or ll;l'll-n.'1.h daff

m. mymanst sy fon . TPom bolk E
of b gun, knifa or olah, e i )

pemoas onch sirenpsr than roureslf, eeen |$

wiolmak & - A oieDlebe coaras o '

-'I-HEE-‘-H FOLICE J10-3
E# [nlemationally knewn golice lnelrmeier. 155
g;:.rhu-um witk  istailed [nolricison,

il wk
18 Eneckoat Tk 1 !
.IH'JH rmur:"r-.lltrl:c?'c'-r-ﬂ ::u:ﬁ.'&g.
n Unlkad fistes, twenly cosls axirn.
8. J. JORGENSEN
TE0T Mamiting DLom, HEATTLE, WhH.

100% Improvemeant Goarantesd
We bulld, strengthen the vocal organs—nee
writk aing e fassona—but by fusdamentslly sound ad
pelentifenlly correct sdlend sxerciees, , , &ni atanints-
lfﬂl:‘tl"ﬂlﬂ 1 Enpross any el
al £ « » 1 Wistefir wosderfol vl
Lasurrs WHY yo0 an Sow hive tha
D2re BNl L RiFene Giddef 1] Foatd ool ¥

PERFECT VOICE INSTITUTE;, Studle 13-54

I08 Na. Michigan Ave., Chicage

Wionderfal, sew devien, gulides vaue hanl, earrests your writing Ina
few days. Fig Improvemsita 5 e houre. Mo faflunes, Co i plate
outliine FREE. Write 0. J. Ommont, Dept, 54, St Louis, Moo

e e Ty ee———

MAILFOR FREE INFORMATION

BEDF“H“ 1115 Bedford Ave., Dept, PM-12

Brooklyn, MNew York City, N, ¥,
O Relrigeration
C Ckl Hisrning
0 Awitdr hechanic
[0 Awiation Mechanic
O Caterpillar Tretor Mechanic
0O Elecirical
O Welding
Radio amd Televizsion Mechanic
Talking Pictures—Double Wiest-
ern Electric Equipment

)
LI
T Rn n E [ Saarting, Lighting. lgmition
0 Machine Shop
O frchitectoral Dirafting
SCHOOL -
O

] '.'.1¢rh.'|ni.-r_a|. [rafting
Window Drisplay

o T s 7 R R e et s TR Y| B Pt L
Streed & N e =
B -1 £ £ & -
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" O7 pounds of
skin and bones!”

- but now The World's Most Perfectly Bweluped Man...

A ravant phafegraph of
Chaorler Atdos, the 8F=1b,
weokling who §wics
won Fhe Fiffs. ""The
World™ e Moed Perlecfly |
Depelaped Man'' = wam

im Fafternalianasd sombask

agarmil ALL sfvang man

willimg to coampata with

e,

(it lidttea

HEY thought it
I eolidn 't be done—but
look at me now! T used
to be a skinny, scrawny weak-
ling weighing only 97 tlml:s.
Only half alive; too sickly for sports;
aframd to put up my lull& i-Il-h.
I discovered Dynamic Tenston/—the
ammnzing method that gave me the
by which twice won the title, “The
Waorld's Most Perfectly Developed
Man.” And thousands of other fels §
lows whe have put my seeret to work
are today the envied, be-men LEAT-
ERS in nny crowd]

Proof in 7 Days that Y
can H:w a Body Like Ill'irnl

"'hnw T astially guararfer to show yoa FROOF
in just. T DDAYE that [ ean give o o body that men
will rewpeet and 'M.:mun pdmire,  Are ;|-'l."1 shart-
windml? Do L cp, vitokityT {n
mabamed of o pawky I:ll.l.:llt'fl —1F &EW J0u s.ﬂ-tl-llll at,
sult, fAabby?

Let me moke you g NEW MAN—with & body
aof mdghit and enaeele, &fraid of pothing, ready for the
gpuosl things and zu-rul timen of lide. Ul pot sclid
tnyers of nppling mascde on your back nnd shoaldecs.
I oxB 1|-'||'| oul youf elesd Lo huekwy, ho-man se—iz
andl give your arms and legs bandsoms nganles of
powerful BI:I.'EﬂE‘HI T'H give youw vigoross dow kendlh,
to=—tmnish ploples, blemmishes, bad breath, poor
digeation, oto.

Understand. 1 get :rf‘rl:HF wtlhaul TH"JI freale dicts,
of meechnnical contraptions thot strodn - your henrt
arnther vital ofeang, Dymamiie Teasien ia the natural,
eure way, and ['LL PROYIE el

Write NOW for FREE BOOK

Aail the coupen now for my valuphle fhesdrated ' - N N B N S B S N N S S .
bk, "EI:"ETI"FIII'_I'I:I' Heaith and Strengih,” m_lﬁl with CHARLES ATLAS, Dept. 8=i
actuml phictos, vital body facts and fall details of my 135 Enst 2ird Strect, New York City.

“Prool an 7 Dmys’ fhnamie Deenon Llsassates, I want the proof thiae your systesn of Dynamic Tenston will make o Mew
There’s no risk, no obligntion. iltuHH:-E Clip anal Mam of me—give me healily, husky m.r{r amdl blg musele developmendt.
sl L eIt} e TODAY o me PTG Fagiaed] inp j.'lll|r1rl.'{- Ipank, * Everbastiegt Himlth aed] Sarengih.'™

WABIE & vwionain i T e e bl e e

CHARLES ATLAS, Dept. 8-4, 133 (Piame prih or write plalsiy

E. 23rd St., B e o R e S AT
New York m Eﬂn“ ' i i O BTATE, . ..cavrrner

City ay THEE LA, L,

NOTE:

Mo other Physical
instructor in the
Woerld has ever
DARED make the
DOffer he now
makes WOLI

Whew wreiting fo advertizces plegss montion Popaler Mecharica
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(18
HEA400 PER MONTH. fEinen tl:lnlnlul.lu.rl:u,r
tralnisg &L tha Linooln Behool, [ have been am nd pone
1enuously as pllor, my sslary im B4 & moot Limeoln
IFainnd ke HFE piciertid harnyan of iha ﬁhl.rul,.ﬂ @l train-

NEW YORK
ELECTRICAL

iz they peemivn™ L Lo Cuseier,

dwm=t ane of sasy Iettors taliing of the seeres in aviation
of Linealn gradeaies, This world™s best hhown school
I8 Plinrous (or (wrsing ot Bt ber-iraimed] polnis snd el seea,

(rar pevernmienk lioensmd imstmer boma know how to EFain YO0

lor ez Bng pay jobs.  Goveromest Approved Beheel, in-

Lefnalionally knows, Uneacclled sguipmant snd IrRining
t wiss guick advamce=ant,

Mow la the tieme 1o gri mandy for the big payr Jobas thas
awalt phegserly frminesd pilots p.r"j imEchinics, Emplﬂ-ﬂl
SppEtinilme for cur gradustes in Centenl nod South Amerios
s woll an in thoe U 8, Aviation rownsss tasghi i elcher
| English or Sponisk. Write naw for oconples infodssebe.
| e g 10 dlals yoor age.

Lintoln Lirplme & Flying Scheal, 20908 i) By, Lincch, Kebr

Opportunities
for Men of All Ages!

Every phase of all branches
of Practical Eleetrieity
taught by Actual Practice in
Ameriea’s Foremost Instity-
tion of Trade Learning,

spercial Courses in
Auto Mechanies and Auto Electricity,

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

Visitars Welcome,

New York Electrical School
44 W. 17th St., New York City

Sell Your SNAPSHOT

.'Suhrun:luf.lu"m“ fties are

S wrilers of gongs Ffound acceptab

publishers. Send we yoor best .lﬂrll.t
or poems For frea examination and ad-
vice. FPast expericnce unnecessary. We
EOTROSE OF GTPIAge music and secore
copyrights. Writstoday For Free booklef,

ol Heweomer Associabon, 1674-0G Broadway, New Terk

' Oparatas |ml.m THIS MAN
Tieeatna dora et Lisirtr it e, Sl

illlﬂﬂl'\ﬂ'ﬂl'hﬂll wiril's reom.

Free Gaimiu's=
Ea hin ahia’. Sfar £,
FIA0OD & yhir Gl i
4| YO ean berows s Flager Prist -I'Ipﬂ\.l.la Bk Ngawes,
I yrir spare dima, wi evalll cist, Welle [or oons
rucid Bl repeat  med dedslle.  DlieraSers will
AFF b= arpll i Bopy under L7 puars of spa.
INETITUTE OF APFLIED &ENCE
F2E0 Swanpsios

4| Dept 13-54 ﬂng [

MO SEns XO0m amME

Moo, g S M g, b st Tt b '. ¥
ran arn ¥ ojmas
%.mﬁ.u";% b b R i 1 i e, Enrt PSR B
relzierest petdares that pohleatbsps waat—d b whem io - i ALDAART SERVICE, shkoah, YWis.
.|| e !:?lfhlp ol crar wrdlmlosd B E- SR I..Il:'IL:.-Jd q.d |r|I.l_-|- Tur parT p“m = e
UNIVERSAL PHOTOGRAPHERS, lae. m Dot Syomey taking phetures. Photodrs hy
wpd, T4 als pays big saney, Learn guicklrak
10 West ¥led Strect, Mew Teek Cily pare Hme, Mo experience o

oMl ety ot mewtees ook, Gppurtenids
CHEMISTRY H‘_.ilL_LW”’“mrm

SEND FOR
Complete, practical ‘ruhﬂf-atudy

FREEEBOOK

eiirsd  Didpdared by some o
[ M Men Meaded E here. Thia
Beyl-kugwn ¢hemls in thls fwnwf' muﬁ;::nﬂlllgll tli.-:lrl:mn:r |E:|-m;l In day sr evening

Including ALLEN Rocers, B.5., BLS. T I Erai W

Fh.—Heald of arment of In- NOW for tres satsie} #“Erfa"‘““.mu".&'.n... A
dustrial umu:q-l, Prate WEW TOEK SCHOBL OF MECHAMCAL DEWTETET W, Siel Sreml,  WEW TDRK
Instilute; L .} BLALAN,

Ph.T, —'I‘nrmﬂ-'l:r Chief
Chemist, Wilson & Co. Now

Vice = presilent, Usited

s Chemical and _Orzanic WH-I!I lur b'r-.-a List of mhlml :-l:h-:mh that
FProdlucts Co,j Blmz'r carrect all speech ded

1 Srovcutos, B.S,— sramnn:nzﬂs GUILD
Head of the Dhepare- 38 Mewbury St., Suite 400. Boston. Mass.

ment  of  Metallargy, r '1 M s.lml

I d

ohian, Uniueoity, n S

¥ — Profssor u{r ilmphd

Mail Coupon for Free IHHI'! of I"cnns_l.-‘lvnnln e Ehicans
INTERMATIONAL SCHOOL oF cHEmmTay 1

Awsclited with the Interastiveal Crvesvencence Sahwis N ﬂ ’EﬂEHEDE!FEEHEHEHHEHTEEIAHE

Bax $680-6, Seranton, Panna.
Wlihout st & ghllgetion, plewsy send me full dealls Eﬂﬁﬁfnﬁrﬂ’mi‘“ hl&ﬂ;’gﬂ;mr belng deal e

|
|
of yoer home-siudy esurss Ly 2

gﬂu.l:.?lql Chemistry ﬁ.ﬂ.“ urgheal Chemirtey i d“hlﬂ ml::?&:nl-mn E;E"I’I:II'I: tlpm

Chemienl Enginearing Short Cheslsiry Coursy i anid riering #ara.
Indusirizl ﬁ mistry Pharmasy Invisthie and perbectly l:uml'-l:d‘!!b'la
Ma ook seea themn. Write for hia

Lrile dtory, "Haow T Got Dieaf and
M adle :niynﬂr ”%ﬁumﬂ“ k- zurlem

Addres....... [ let on Deaineas,
-—I A Geargs B, Wer, s, T390 Hofmess Tuldeg Deirci, Mishioo

r———_-q
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Half a Million People

have learned music this easy way
nll:.'ln’vzgﬁ;ﬂl‘ :t;t i.::: :‘ n:uﬁgt :ﬁr nTL:'.mr I o

a Teacher

Fasyas A-B-C

1[‘!."-7‘1' of thas holf million didn't know ane note froom

:.r:uﬂ.lmr--Hl; s Bl ghe el time they leasned o play
their favorite :m-tn.lmrut liest of all they found lenrming
FHIEIE i (LTS Mo I'|'|||-J'|||t|!l11||II: howra o NACFEIE—
me Sedious ac u—nu- H. I1‘|L'|f tenchers.  Thia simplified

::H'::uﬂump::fglfuJ “_.,:- 6, Bchool of Musle, made learn- il andl mabl the eoupon sk

l:l.'Tﬂ‘.lj.', ing far wir Free Bookled ond

fom Che very start von are plaving FFI:In' tiives F
ree Demonstrotion  Lesscn.  These
by nade. F"--I"':I':P step, (rom heginning o e, k= rp;ﬂr. bl ora axplain cur wonderful method fally

vour eyes in print and picture.  First you |:|.'r|: told hiow o do T
; . I mnd show you how enaily and quickly
i 1|'|.II'||:|'.. l]n:"t'l 0 Packyre ELTEN Yoy ||:|w. u'n:lll LLTTE] |,I||- 114 _-.-mm-r-Lr I““ can learn ko pl ey :i.lttl.f (g

and Erar it.  And nlmost before yo ﬁ-u. Enow it, you ore playing

vour favorite e Re————— ds, classice, Mo private natruments ore supplied when rlLl.HlLHl

i
teucher could make it clesrer.  The cost is l'.ir.ﬂ'l'i.‘llﬂli!]} Low %:w“ri::k"ﬁ:;_ L. B, Behoal of Musde, 74 Rronswick Blig.,

—pveraging only & fow eonts a day—and the price is the mme
for whatever imstrument vou choose, e ot P e

leen  fow  to Py Your U- 5. SEHmL OF MUS]E.

fowarite instrument nnd surprise H
LEARN TO PLAY | all your frioncds, Chango from 10 Brunswick Bldg., New York City
BY NOTE n walllower to the center of Bomd me your amazing free book, "How ¥You Can "-IH-WI‘
attraction, Musieians are nvited Musie in Your Own Home," with inspicing rnul.l.gj: !Jr.
Fiann Vieglln fm}'whpn:-_ Enjoy the popular- Frank Craune; also FREE |]h||.-ul'.rh.1.rul:l.|,:-l1 Limssa “laks o
Guitar  Saxpphone ity sou hawe beon mising, Start Dot put me under any cbligation.
-ﬂrn!rr: I.I.hlll:il ! il
anar Wasio B T B b AT SR e o e B e e T e i v e i e e
Hawallan Guitar Free Mlct and
Flane Accardien Demonstration Lesson Address, . ..., U T T
i Amp (b Prsirunim If wou readly do want ko 'D]I:I.T'u" Have you
yvour Iaverite lRstrament, T LT T 1 R TRt s v e e o

Jusr '
HAY :

ELECTRICAL :
ENGINEERING

A ooxoER, cemprehensive ooorse for men of Timibed
iime. mmplele 10 oo vear, Mathemailes, enploesring
drm‘lng', |hl:-':-~'mrk. Ejedenls eonslrucl salaes, n

iest elecirieal machinery,  Modern Eudldirga
-ID nm pucrupsfal exgerlense.  Cetilog oo request.

& BLISS "o

134 Takema Ave.., Washisgton, D. G

+Shoes
Re-s’ﬁledﬁr
8'2% a Pair?”’

Htﬁﬂ.lq.g hode DELFMFT‘:I.IEL':I:IED.I lj,h'?l'ﬂﬂi.aj_'r}
eint e plastie veatlon—aAVAe

—apreads on solen Hke bulter om Brend,
Jilrﬂ-rm overnight into amoeih, FLTons wenrs
I.'nﬁ - e I"'_'lJI.H Ie'|I.|.1 knlfe orly tosl
Child eam ap * poles llhr-‘l Tupae
I-'.Iul: EI:H.I fex I:I.t I.nlth.-u:

Y% ¥90 a WEEK For You

Aproin ziespme up Blg marey in sphe o Ciisrd
Tiess™ spmre lme or Tull tims work B b

Bagin Teday. Tris Fer my Fies Hook, L]

Beparps & QOowd Fonmisn 1t wonisins spos imars seed

rHle Gow w b wT |I-\. In somrn dlew. Yo

| am m omard - i pow  enciee

wwtage, ‘Wris ioaday. K. W. TAMBLYM,
#i0 Bidgs Widg., Hassss Chgp, . & &

Greater portimities pow Lo &l venielng.
Learm easily and guickly n spare time, Prac-
izl wurf Mo ulqli hml.n].: d L-:l:n.h]l:-r'hhg
. Low waitdon—1liaey terma, Ses
Booddel of FRfsrEIiag §ulormalion, e [or fiee smzle o Bavasic oo

Page-Davis School of Advertisin | THE SAVAEOLE CO.
Dept. 1354, 1601 Mich. Avs,, -:r-mfu Dapt. O-10 Eincinmatl. Bhis |

—

U. S GOVERNMENT JOBS $1% 5825

Railway Postal Clerks Many future jobs coming
MEN —WOMEN 18 to 50

I'.I - mm SMAIL COUPON BEFORE YOU LOSE ITw == == ¥
FRANKLIN INSTITUTE, Dept. H174, Bochester, M. ¥.

.H'II:FH-I |u.n-|-.-|l-lr Slsry wabs im EHEE,
rariea. gullrossd §, i h mrrl::ﬂ o

& s ftush to me withoist cha ¥ of 33-page book!

‘- =How to Liet U B Government Jo ."'-'I-II Biat of futumne posal-
Elors nnd full pacticulam telllng bow to get them.

R o & o o o e S et

A T e e e e

When writing to advertisers please menflon Popular Mechanics
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> 1 will add 2 |
INCHES
TO YOUR BICEPS

THREE INCHES TO YOUR CHEST!
=« - Or it won't cost you one cent!™
Signed: GEORGE F, JOWETT

TW{} solid inches of tough, sinuous muscle

acdded to your biceps. .. or it won't cost you

ane penny! That's my unqualified guarantee!
T I listn"t neccenplmhod this for thaamsn s gthera .
shanlutely sure that [ ooald it for you . . . I weakdn't dore maka
IIJ_E_h & n?ﬁrl:lln;;; "iu.l._rnn-lﬂlf bhea Y
ol will not enly increpse yoar pa, Emk oy rt of T
will ke deyeloped proportionately . . . 1 will n-]dr's.'l.p;;.ul .1I|"|1l'f-l-.¢h?-:ﬁ
Fear chest . .. UL give you lithe, mmcalar legs that wiil be columsa
of power [of dped and endoranes . _ . ['H makcs year whole body vi-
brato with moscolar -:ncﬁ:l[l.' pepand hanlth |
Takre 'Ti;l' Toll evisrso nml I will guarastes to ndd 3 fnckes to poor
cheat on I'!Ilclu:l Ly four ||irﬁ1l|':|r it won"t coak e one .E"I-'l'lnfl'-'
I¥ ono of my bt comrees BNOY . o pEoso b0 yoorself thae
enn gut @ wixteen inch bdeop! . e
FF
Arm

Send for “Moulding a Mi
A Complete Course for ONLY 25¢

It wEll Ba @ rovelation fo yom. Yo ean't make a mistake. The prnre
mnly aof the strongest armed man in the world stoes buhimd this
gourae, | |:'i'¢'\-|.'_!|'||u all the rerpbts of atrength fllasgrated and s
plalmed na o (ke them.  Mow yom, 00, ean gel &n  enhresknkla gri
of @ted assd o Herculoan arm. Mgjl yoai# ender now whils you onn astill
ol this cwormam al my indroduciony prica of anly 282,

ry any coa ol my feat coufsed hetmd below st 950, O, all = ol
ﬁ&ml{q only S100R il 0

mil your order fow and I will inclisde n FREE COPY of “NERY
OF ITEEL.. MUSCLES LIKE IROM." 1L is = poecloas boak i E
'LM'“E' En;-l nnd TF'E hl.u*l::h.-r. Full of pictures of marvelogs bodied
mnim who 42 red phwe aw you ean budld aymmets siren
Ehe equal of r]u.-lr:- Ih-fl:: Orat—Grusp This E“:l:riﬂl uu{rfnd wth

F REE P00 Srion wex

wsa® | JOWETT INSTITUTE

OF PHYSICAL CULTURE

Dept. 4RB, 423 Poplar i, Scrapton, Pa,
George P, Jowett: Send, by retors mail
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POPULAR MECHANICS ADVERTISING SECTION

A Test Every Man
Past 40 Should Make!

MEDIC;\L nuthoritees now =y that millions of
men over 40 suffer fram dizarder of one of the
mosl important male glands—the prostate.  After
age 5, =ays one important writer, the chances are
2 to 1 wiad you lave some prostale detangement.

Thia glangd digasder iz sebdom mentioned, by lay-
men, but milliors will recognise  the  symploans.
When prostate “hypertrophy™ & present the victlm
wsually suffers broken sbeep—he has to get up 2 to
10 times a nighl: be has other “bladder™ symptoms;
[regquently complains of achamg [eel, lege and back;
and olten millers diesplained “blacs” and los of
sirength and ambition.

I wou are suffering from this gland weakress yvou
ghowld write nt once for the sersational ook = Why
Kany Alen Are Odd At 400" It is now being given
away, frer, by the institution which recently perfected
a marvelousy simple drugless reliel for this gland
diserder.  Thia method. called Thenmalaid, has
already heon teated by over 100000 meen. T hsoqisa nds
upan thowsands have aleeady wrtten grateful letbers
describing thear gquack and olten seemingly perma-
cend reliel [rom prosiate symploms.

[k prt hesigate, Send for this book now, You
will alse learn of o gencrous test offer now being
mnde by the manufacturers of Thermalaid, to pros-
tate gland sufferers.  This test will prove the merit
of Thermalaid in seven days of you pay odhing!
Mo abligation—just write tday (o W. B, Kirk,
Presidant, The Electro Thermal Company, 2164
Morris Ave.; Steubenville, Ohia. Wetern Ad-
dress: Dept. H-U; 500 Wm. Fox Bidg., Los
Angales; Calil.
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Classified Advertisements

WORLD'S BEST WANT AD MEDIUM

Advertizements in this sectlon, 35 cents per word, each insertion, minlmuom 10 words, payable in advance
Ta be inserted under proper classification in May issuse, copy sbouald be in our office March 16th
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our Time of kiichen |hll=|-1ll-|Il. imisded in
all hpmes. Big earnlnes possisle, Welie io-
day for delaibs, P Beed Filler Co, BE
Erputway, New Tork _

BItl Money amd faci sales, TETY OWTHE
livs gedil Enltlals Fer Bls aute. Yoo fheree
A0 mike $1.45 Ten osders Aally easy,

rite Iﬂ‘ 1ﬁ|l-.u= lﬂl.l[l;rll‘i .|I|:|.m I::i
Jm-;rﬂl;ll\: ru:l:rn o, .

AGE! porben |y ki moey
lisak mﬂT |u:-:ﬂ||‘:T hllr;lnm-lhm:
I::- ar  afflen; #esd fre free incrodeciory
-LI'::I“. Ele ©o, 214 Grand 8L, New
ark.

SELL Men's k-ht—w-nllrﬂ'lﬂ PP
pltban. MAstar M, 7 Fagé 2ih ¥

FOUIRG Piu iu'-
FLA sirarts— NeiTan
Labels Tornlshed.  @0% n-runtll 'l"-'h1rl
wind maney-makers!  Kepeaters!  Free af-
. Themes Slenufactusing Company, Ins
dlanepatls. Ind.

HIGH-GRADE HSALEEMEN WANTED

HALERMER-DISTRIODUTORE. Xew anio
tire palsh! pusremieed 14 000 miles. Ha-
paire blrmraits pi;ln-mul:h Aella paTages,
Far gimblons, thre Baleman's nerodt
18%. Up ko J0 Hldi lera, E 1=
er.  Fxrluslre terrliorr. D=y Ey
1% Burkhanlt, Daytom, $hlo

POPULAR MECHANICS ADVERTISING SECTION

EIEI.I'. E-'I’iﬂLl galis §1E5D
Finmi workmanship.

b Bared

I:I.I' “..- I.|IJ'I rinti Banid. Fastesl sling
I!Inn ik, 1267 daulibs HEID]-I.. Trai,  Ae-
Jnlh robshed.  Ilonus sammle  sulic

lams Blres., EVD Broadway, Ikepi, KI-0d,
w_Vork,

WANTED! Man s sach county who will
e patbsfled with $25 bto §53 & week eiralsgs
pl the efarl Sulng eervlie werk amd demen=-
itrating naw automedic Are mlarm 1o schaols,
homes, hotels, dheatmes, pubille  Bulldings,
pbe.  TVElle qubsR 0o comoly  appolrdment.
Fire-ry €'nmpa [ 1] ELG, Dayion, (o,

LI B ¥i blgpest selling [me of
me='s gofks,  Meets present day canditlans.
Awazing velues a4 F11B5, $L4.G0, E04.95.
FIEES. Also rmincowis, Sliclers,  Cogssiwia
aml bva' @bt :Elu:::. tigmlsxlon pald
in advmes,  Libeml nug,

Htate age and selllng experience,  Jim'*
Fester, Inie., Dwepl. 20, 2350 Bgulh Bpasld-
Ing Awe., 1Thicagn,

(M7 Eeliehle menufaciezer  oflers e

ralling en Imto=irial Ersde @0de 1ine thas

sells today. No h-lnl:l. sgure bunk, No Ens
weal@ienl.  Bpeidaay Pﬂ pad Ave. Cheern, DL,

BRUSH Salesinen nll‘h wercessiul_record,
Wa hate sninething pew for Write in-
dar. =iath exprrloneg  aml  gquelbflesilons.
Karthehlge ltrushes, Freeport, 111

GAILKEIL Wanks digiributors, able Lo -
nafse FOOF AE BRles, :l:r sl pigmrelin-papic
hnl-|_|.||_1: whickh Mg |gen ths 150 of the fohares
tlm  Eample relall pedes of wg e,
Qarnier & Campany. uma, dregon

BUEDE All-Weniher top coata—$1, 5 ruis
Lo u!burr-cl—trrmenu-m:lr poputart  Sell on
|I:'I1 P s . W, Clark Co.,

'|;|;|;| T {Eeslnul, E||_ Tavula, Mo
'1""EI¢ 4 jeh hunter—siarl ¥our own
huunﬂ-l om gur capltall no herd-times. no
lay-affs, always yoer own bops:  hunidreds
|:m|u 0l annual #aled yeis afler Fear;
b sarely stocks, equlpment om érmdill poing
!I'il] liisedad m.':.lllIII:L-ur #elling -r:l.'lpm'.I.m-u un-

niveasaiy ] wainler I':lﬂl-l-l

E?Illﬂubﬁ'lﬂtlml. dlmﬁil i busliness Iﬂhd
Iewide Industry.  Fer
rien e Idnrmf!m wrilte Hawlelgh Co,

i -1 B part, 11
L?E!ﬂpl ln Wi n-p::ﬂl:lan.! Lo Eakia

200 manthly exira.  Natlenally ll==y
work unlforms,  eovermlls.  Jacikeis,  mamis,
sllrts, rapa. ..lll'l'l!l't!lllni embradilereil.  Byvs
ery hiadned @ Treee Welle

Sy e J"—”ﬁmm

v, Apenis are roin money an pew di-
P 1 T%m’um‘ﬁ"m" ‘Iﬂ*”'"ﬁ'p'i

n L1

0% Write st oo far full nlrlkuEl

Star Thandape, Lirwoosd Sia.. Debredb,
AMAEIRG New pmilt sharkng |:|I=ul

exreptlonally  large  stemdy  Imeom IHuIIIIl

[ Fisi. li‘l‘.l'E Bales Ta., MTE ]]I.'I:I.d.

[} .

BUILD Up & IT DWH. DArt
ar Hull 1, nﬂ!hu h-lIM.l.'Ié Enodws aile-
md’rllr nevessities, fuslity nrodects Wil

for ferciiorr and parfirulame.  Trople
1.|l'-|l . Int.. -2, Winne ls. 33inn.

I] Alener—Eslling  mro  nperesgilr  La
horees,  Tambrutars feee.  Wrrile, E. Lrneh,
112 Wyllis B, Ol Cliy, Ta
EALES Mangrers—HIg rommlzslons  and

alsnlutely

benuses youra fae plekleg right mes for SuF
praafuck,  Write Epesilmar Commasy, Aer-
chints Pank Blidg. . (emaha.

A r Carmea, ra |z, HEcg lweed
Gv dreen Hapddeerchiels Elk Hend
for 1let 024 ayo PME.. I'I.Il‘ﬁl-cmﬂ .

5 WA very Lmp yom place sur
#mlilein an Lthe I'li'nﬂll'IIIH.I] afl lI:I. I.ﬂl:l-. Write
for complete  detalli.  Telon, Dkept, &4,
'|-'-IIIIH'I'I|'II! I

#1%0 "ii-l.r lan oferi caFmings us fo

.ﬂl m-lr'l:I:' v mrd disability  prolee-
tlan ok "'\. nu-llrlmt Memeflis up Lo
Hnn. !I-:b-luhl anl  epksivinion oml

Vo fween $5,00, Ewerrbods, apo
ﬂnﬂrtﬂ:. Amerbean Al4, Deept. -2,
Trulfmsi

TI[I:IL"H.‘I."‘-.!.'IH Buvles new exefusiosly de-
wlgnipd  bdalgean  gnd BDloiter conds  prlaed
ton ralore. $1.65 thaueaml, e l.'l:Hl:l' §1.45,
Leather ml‘m: . [‘hl.-:'lﬂ“%: Iil'|l11l. T.'IDI'IGE
N, Lrd Buslpesi
]1mq T, 3 lsdrs sl Hanblerm, hlagn.

BALFIMEN: XNiew rel Bal  free  Jdeal
Deglers prefid 4005, a0 mile roerankeed
U palches. Complefe Mee Tast :mlnl (e
rerveniiioe. Mallonsl, §910-K Westwoarih
Chiragn,

BALESMEN —FExrleire lerrilary for pe-
eigaary 1o nsers of modor rehleles,  Gresler
inlleagn, Biore pmu qlll.:'l:ﬂ ok up. leax
seThen.  1'roren eefinn I"mlﬂ
Teaisier Co., 320 E 1-'h'llhlnl:l.lm'l. P Wares,
Irtiana,




POPULAR MECHANICS ADVERTISING SECTION

TIER Thit mike el momsey]
cling prices. MWand tailare

Bnles-oom-
Ellk lmnl,

XNiew line feee! Write aboul Foorsell? Aero-
hrirs, (R-13 Wissl 20, New Vol
WINE, Recr. legallzed in 1B=l.  Heary
tages will lscrvapn hme wles making, Rales-s

mid, dbstrlbulars make monep eelllng Cull-
ferrida wing Bricks. The oaly masaTeeturers:
Vinn Emg On, palii BR, Han Froo:laeg,
Callfornin.

TERKLL Punchivazds -|:||:|~lrl i chealirs “fenm
werld's leading punchiasrd faciory.  Whale-
sulo pelees, enofmesds profite. BUE copomds-
pioa.  Raled KLU Teeee  Harlieh Ce, LIOT
Jacksrm, Uhirs

A FEW Btite distributorships still eoen
on pew Justelle combinatben saldering drom
and blow tercle Voo cen't Joes with aur
guarantesd =iles plan.  Exelosbee terriiories
graitid capabla men Writo! Jostrbte BIg.

2048 Hputhport, Uhleage, .

T HALERMEN —Make largn peullts o0 puh
tan- l'!'lnll'.l- and medallione.  artleolars o
FiEL LiES . E. Abbett & 6., E[unilsgion,
Warak 1 Cirgin i

KEW Eelllng plan. no esperlence. no ool-
Bectlang, o IE'; of eouniry. Cosimissiess fald
“l"l'l'illu pirle, L0 Ho Maln S, M-

H]'ﬂ- q.'lhnl:r faking @nders, shirta, Uled,
underwear. dresses. hoslery, raineoabs, oever-
mlls, panks, undferms. plavsuibs. Oz freel
Himred Co., Dept. 63, 492228 Linoln Ave,
Chicagy, .
PEXXY Esth. snr glps]  Nan-ternbshatls
windiew slgn letbers. 00T proit!  Frea
worklse squinment, Hammples, Lemard break-
ing offer. Atblas Bign Werks, Tl Habsied,

Chicags.
LEJER FIFLR b by Irurbes—DNew game ihrllls

Areerien.  Absolutely  legal  Every  elzar
founler  walllng. P26, 00-32040, 40 weukly,
R&S, 4318 aven AhiraEn

FINANCIAL Inligendetoe snd bnesma far
life Uhrough conslant. ever incressing repeat
epmmisaiens without eall-haeks. The buosl-
niesd inade rlebh by the Sepresdlon.  Busliess
andl professiozal mem by an sliight, S06%
inltial proft. Commoowealth-FF Goo, 508 B,
Thenriamm. Chirkes.

DBECHME Indegendeni. Own rour buosk-
ness? experlente unneoeasary, sell 118, DBl
gxcldentnl dewth, 123 aecident, 23 pirk
weekly bemslis—ELD yearly. AOther amounks
propaetienate. Guaranteed steady renewal bne

comi,  E250,008% deposited Ensurance depart-
ment.  Undversal  Poliey, 716-A Lafesurt
Bilile.. Newmark, . J.

HALESMEN: Establish steady breama Tor
1ife  represenil natlonal  massfarturer.
Wrlte Nastoalan BlTg Co., 28 Toesklanl AL,
Flnsion Aass

BELL Bilores or homes—Be|saors sharpes-
ere.  gaa Mghtera, mazr  blades, selrin,

btreath gum. rthewing lazative, adheslre tape,
I:-ul.lsh._. handkerchlels;, pollshing cloths, shos
pcr, many  otherd,  Ablraclve  dlsslays.
Catalog  free,  Buperba Co., 8-581, Ialbll-
mare, M.

BILARND Beid guirasiesd hipinees bulbding
plan for gasoline staziens. BSwesplng ocoun-
ery, Imexpensive. SBaleimen €leanlng up.

AGENTRE=Ngirn forn asd calloud femocer
will bulld yoo g steady repeal business. Hend
today for poclei-sime trial cutill, ‘Tha Nleda
Campanr, (0 Searle 1., Bookeater. M. Y.

TUASH Tmid for bublerfiles, Gneecle. Hew
Bincladr Dlsplay Adverilesment on page B

EOUCATIONAL AND INSTRUGTION

BT E— A vk B —I
patlon mnd  Histesnloer B POTTEd D e,
Ak aainplels slght ipenthe murse s fedlo
opareling, {aught br olides? reslidesd schonl kn

wreey glven in navl-

mililille west. For Infenosilon; adidress Fed-
eril Hadls Tasticute. Ime, 4201 K Kilboarmn
A, Allwaukies

LEARN Aulo repalring ot home. ke same
mlbenle wanl In Amieriea’s largedl @i badorss
ilve drades school,  Cost o Jear, rinbls,
ey Furd, Depd. &, Madlsonville, Clacin.
patl. h b,

"-ll":\—'l-\um:n LH-Gili. Bl05.00 o 2000
mordle.  Bteady. (ksallly for Pedure gpooern-
mieml Lfo jola 35 eoarhod fres. Wrlis for

fi=t ppziglene &nd particulaca,
stibwie, Depl. M3, Rechester, B, .

AlESy—Npinen, qumlity  med for  Palies
pestmaster, rural camcler, apd  posl e
clegh Jota, 903190 miombe  Welte. Ozmsnt
Instrustion Tiorean, 100, H8 Losis, Mo,

LEARX Tw repidr and rewind slaririo mo-
Enta, Fria bnfesmatlan, Heindle Beos., Q0
Yaurth Bt Waukegan, 110

1!, B GUOVERNMEST PPasitlons. ELT0-
$1900 and wp & yrar, Ll our esparl (fermer
gorerEment examineri prepare ¥ou (o0 & pa-
pitban En t8e raliwaey mell seevles, guzal car-
rier. post office. custeme amil gthes braselaei,
Wrlta todey for Free booklel.  [kepk. B 1%ak-
teran_Behml. Aochider, W, T.

BLUE Prind resding—all trades, Cnbsm-

Frunklla In-
I Y

2Z7A

PRINTING OQUTFITS AND SUFPLICS

REBUTLT Prosees, Advise sies wanted,

Herpl slamp,  Eschange [d-5, 450 E. BAladn,
Merlden, tCann.
IIIXT Your ssn siatbanery. caeds, ebeeus

liF. Have osiey. Predsss aml (ype.  Calas
legt Heb Mig Co. 111 Wobam St Med-
forsl, Blass.

FRINT Yaur oean  rimulars, roieloses,
wlily home made press oosting less iban
Bl IMustratel  lnstrwctdoss  §oe  Coel
Eilyiikal, fkfeass, Mlinn

TRUTLEY 319 Fress for §1. Dllusarated ins
sirecilom 15 Buperlor, Thex 334, Hed Lbsis
*rnnavlramia,

UEEDF Type bargalns, pressed, Bend slam
Boux 15 1!}£f|rlllﬂl‘ ]-'Il.nl * i

PRINTING Ousfds—Fresses. trme spnlbes

irpe moreliles  Bend sramp  for  esimlag.

:u['.a..: Priis, Terk, Psnni ¢
EUMMED LABELE

PRINTED Labels for all purposss,  The

eul labels any sh wie slzes Tor smmples
amd prices, 10684 |||:|' Amprican sEickers die,
Old Dominkes Label o, Brideewsier, Va.

PoE0 RINTER; Xame, Eacleass, addness
Gz, JB% Comnpens. Bax 83, Holvoke, Mass

DUPLICATORS AND DEVICES
“EXCELLOGIEATH™ Rolary stescll dus
plieatar £19.80,  Twn-Fared'™ fhin dopli-

cator $4.0s. Iheaklet Tree. FPllistarch Trpe-
writer Bapply, Dept. 68l Piisbuargh, Pi

RUBBER STAMFS

hilfas Behiiil, ]'IIH:EI Bullding, *hllsdelnhla, 9 LANFR, 2%: 3 Lined, 0k Mewmis,

JLEAETET | A pa  afrhllacL '|'II1- 174k UITHHI‘ll_Il’_I'rrE , Mehr,
erawided :nl':-nlnu wonderful  spportenity
foor mmypmll:ln'_ "Exslly mastered hy mall. ;_1:"”'=.I;|F‘.|'mn""1.,d-?ra'l‘ :’uh':;:' 1.?:'::; 4 lines
Earn while op jrarn. K BO14. 'ﬂﬂltpfﬂ' t;'n‘:llﬂ 1% % Limes T 3 b 390
detally. phmerioan Landseape Schosl, 43 P2~ | peniberg, 921 Famain, Lheroase, WA

ELECTRIC REFRIGERATION FOETRY

ML Yeur own refrigeratien.  Comifie- 16 POEMS Wanted br publizsher, Huhmbit
sars, paris. prints. Clow, 1#4 Ixlehart Awve,, | Beil wemes  Inclase postire.  Ureensireet,
#, Paul, Minn. Park Arerme, Kewaman 111,

ELECTHICAL FOilR HOME CRAFTEMERN
PIRE Cepper cfmmelsl reskstinss wire,

ary mlze ihirgy b bhirkg-pight, Twa pousnsds
%“,fu"“' W, B Dlvian. 14§ Froed, New
L1

SHORT STORIES
EMORT Barkes rerlead, Erpeacitten gnd
T krkitind Detalls Tfree. Humb Service,
llgz I"-1913, Wharriskarg, -
TYFEWRITERE AND SUPPFLIES

TYPEWRITERY, Diupkleatess, adder, megs

> I=ters, Thdllos, $2 Ré—ELN. U8, Terms, Knpights,
Itig eelling outlt fees,  Bilmulstors. Inc, - 1
8211 Ttarer 3. Chieams, ~ W17 Ik Dbive, B1 Tasubs, Moo
WONDERFUL Opportunity, $20.00 a day ADDING MACHINES

can b earned.  No evperlence notessary. Yoo
tan alasl 4t onee, Ebawlng the laled ikleg
out, Half gralertion anid Bome profection st
poel. Ages 1 o B0 Mol ievwreecs but pro-
vhled Benefits up o ERODE DD netéerdd of e
wddeetal death. 330,00 per wepk ﬂrk aF
fnsured Address Natlenal ALd  Beciefy,
Enrlmefield. T

BALESEMEN—Four $15.00 pales to sioces

net you $40,00 daily, Havers Systems. Bt
I8R5, SRE)-NE0 Shefald Ave.. Chiekrps. I0,

EHFP[ITE"-'EET.I Babramen.  Wanderful ap-
ru:lrl'rnlf.:r :Hllng fuwll lne peeldent amd healih
g:ll e Bell easy. aAbera]l ol salon.

vety-faur-year-ehd lezal peseren company,
Wrlin for specisl offer,  Inter-Siate Dusl-
mess Mem‘s Accldsnt o, Dept. 18, Des
Moines, Towe.

GIVE Proflis—Up to $170 weskly., 300,000
nunthboard fiFm ANNooneed E=W nD ETEsL-
menl plam Beosos slerllsg  HER, 4328

Ravisnarend hlams

KEW Ep-mu;-a-m anary bmilsein and
rlr-!nnlvnll men, 15 eales dally pey
28 week I:I;!I.':I' llllrhi 21920 in ikTen
manthi. F. E .irrnll.ﬂu, Preal-
dant, Dwpl. ru‘ Blctite, Al

HELF WANTED

AMAZIXOLY Simple spare-time business.
jlrufll.-l Ko plak. Your Baine |z voud
u-ll!f'- I v want e make real moner, here's
your Thlﬂrh h.". dedulls Tree—wrrite nukek.
Albert AILls, 3777 Monmsseth, Clacinnstl, 0.

ailding  marking
1456-K. Haolly-

REW 573 Aulomatic
FIJ”.;.' wmiFanteed. Fasseli.
Arpnign, Chiraga

PRINTING. MULTIGRAPHING AND
MIMEOGRAFPHING

0 TWilk-COLOE Letlerheads or envelones
#1105 “Nuo=Type,'" I W, Lafayvite, De-
ErmilE.

b0l ELEGANT FEnorelepe sllps, §2.70
pEopahd, G000 3% 20 enelog=s foldess, $10000
All printing [ow prires.  Samples,  Goad-
print. Flarrisanhurg. Vi

=0 kN D Nole phesfa, 50 ereelopes,
your name onid address peiwied. Send 81
Eﬂllll.llll-\i (1 00 wisl of Theiver a5 oolalls

I i Ieex I'risding Compeny, IE=x 224 A,
LErand] Randds. AFLch,

STATIONERY, ll"'llllllp;l

rlrrhh.n, e

koaks. pullsd, ]'J!E‘ lealf Eilmdsrs.  Lamimer-
clal Prias, Blavis. Ohic

LETTFIEHEAIS.  JEllEeads,  envelopes,
eprdb—1000, E1.50: G, $1.00. Erosomlo
Frosd, Tasinia, X,

1000 BUEINEES .‘L"-II'\JI-. card ease. ELGO.
MIEINeE. Felnler, Marrsith, Pa,

CTUTA §1.00=2xT lechsi Tram deawlags &nd
I:Ihuhll'l Jou Hek, ViS5 Gezette Aw,. Lesing-

i o

a0 (Bigxil] LETTERMEADE, 350 En-
velapes  peinted 3006 postealid.  Dlolversal
Trriening, Lar City, Allchigan.

WY Deaw anueres? Fanitegeaph ihat en-
Inrees and cedoces Brvo Ulmee and raiiln
deslens 0o postpeld.  Dantsgfaph Company,
Estanaba, Mich.

Foi SMOKERS

REAL Wertherm fohases  Weseonsln leaf,
chewing ar smoking, Feiie pooods $1.00,
Par postman. Farmers Ezschange. FEdgesion,
Wiharneal,

FOR THE HOME

BEAUTIFIUL Impested Chiness gilk dells
S0-%8 eenls enln, Give wour posind oFlenbil
towch.  Qkax 1102, Morristewn. Allnm.

FAINT SFRAY EGQUIFMENT

KEW Helleg air compressors,  $6.00
Tinke sheding giuns, wrw B5 65 F8L 80 press
sure E¥pe gun. now, Kew portahla
I|'|I.'|'.|!|' unlis omplete with gun. 1 5 Kas

anal Eletele ]l Coo, 110 W. Lake Si,
Chicagn, LIL

FOR MEN

ATF-EE WUl rwlve you Lhe smanthest share
you ever had, 50 cis for sly momths” susply.
Ad-FEa s, 1587 Euelld Ava,, Cleveland, 40,
Apenks T"I"l'."d

FOR SMOKERS

TORACCO—fuaranieed—5h Dhs.. Thep 10,
45: rhew|ag, ! v, BRe: 18, KL _Rl: &)
twlist, Bie. HMoward lkree, dlprfield, Ky,

ELEGTRICAL EXPERIMERTE

EDUTCATION AL, Entertalming.  Electrlral
Tahomatery sxperimental kba o mberosbanes,
traniaformiers,  Tevalverg,  peneralor,  ringefr,
canidesser, ete.] §1.27. Hend driven oo
wenerabers, O1g, Mirrophoséss, 44, Campléla
two way delepheas kige. E1EL  Instmuetions
with all. Na foyie Weilirn Electrle, Hal=
lozg, Bmmberg-Carlion sabage eguipment.
Eargain bulleiin, slamp. Enginesrlng Eerv-
fro Commpiey, 1718 Bedath lits Steeel, Lis-
mln, Meliraaka,
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RAIORS AND BLADES

FPATEWT ATTORNEYS

BHAHPEN Fazer bBlades, Qpporlositbea
sverywhere.  Profltable business,  #mall in-
vaalipeil, Exesllisml mefhibnes $1Z% 00 Viels
vel Falger %0, 725 Wesl 80th 1are, Leg
Angeled. Calif

UUALITY Mailex fur sl razore—anecial
fring affer. Hampla 10e. Mblwesi, Box LE1P, |

springiedd, B,
FIELD GLASEES, TELEECOFPES AND
MICROSCOFES

FREE Calilog slrroaropssi, Leleompres, bl
EulEre, Telrerepa-mukine r|||||||_1 Hpeeial
—hlgh powersil mbeeoeape, $.75. Preclslon
ipliral, 9010 Eia 164 Xew Wark.

"-I[l. ]lUFl."'IJI"I-.-h High power. excepLienal-
1y brw pirlesd. Froes catplog, Wiss, L2l W
25, New York,

I""'l".']""l'l.'l""l I Three-foat, lve seclion O I|

erppe, 8 maenlfeilons. Only 305
illl. Tastrafil Lrlnga frod catalog. I'\-l.llrllLII'!
Wacelty, #15 Graml =Hireel, Boekbn X, Y

DIAMDMNDS, WATCHES, CLOCHS
AND JEWELRY

LEARN Walrhinaking.
1erlal, wateh ruliloges, 25

Lessen. made]l ma-
2. Hiewatl's, Car-
lerdon Deihling, #t. Lools, Mo

PATEXTE—Emall lews may have latee
eommerelal polbiliies.  Welte lininedintely
i Trew lumk, “How e Qlitgln & Paweol'™
aml “"Nermrd of Invenllon™  Temm Ihlasa
are diEgercds In ptent mattess.  Fres In-
farsiallen an heo Lo procendl Clafcoss A,
(1B !Il-rlrn afh, Adams Hulbdisg, Washington,
T 0. Pee pigs 1504,

T TATEST Your Lem ner, Sced [or frec
Bagol, CHawr e Oblain b FPiteml.™ snd fnee
Tl af Ieventbom Hlank.” Tm huskniss
since 1388, spevclallzing In palent maditers,
Wl ke geecisafully servod Chodsands of
Fertiora, Lile ldeag may have bBig
mereial peecilriiities.  Delare are dangemous
It paient kliere—art ot aned Gnd seedet

Jour  Jdea Leszznahle Hlll:. Cremenioet
Lerms,  Vrlle ue ia Vietor J. Erans &
O, SOTERLF Vieae Hbde., Waskingtes, 1. C.

PATEXTS—Wrlte for [ree  infcematlon,

Flosw 1 Oltkla & Trates? and Reeord of In-
vemlion—or prnil drawing or mode]l for oex-
iminatlon.  Miller & MUIer, Patesd Aldgare
ey, J006-A Wanhrorlh Tublding, Nao Tork;
g Farfe Muilding. ¥YWashinglen, I ©
IHVERTIRS May pow market prectical
nex Ldeas hefore patenling.  For inforeat ben,

GLUNS, Fl!iﬂlll': TACKELE AMD

DATING G0O0DS
FIRHIXG Berls, reds, 1oes mnd halts af
hargain prices. Free calalogue. F. C. L,
Bar City, Towi o
T FREE—Gunsmith's seereta,  libulme, ens
prating, ctheckering. Wemip 15e towand han-
Aling. Intersmiional Apgensy, Cincinnetl

TENTE AND AWHNINGS

TEXNT Bale #L.00 up. Free r-ll‘.-:e In-
irrnalinnel Tengf “megpany, Dept, 3, 1265
Oldve, HE. Louls, Mo

ANTIQUESR, WAR RELICS AND
IHDIAN @DODS

ANTIQUE Fileearsia, suords, (&EEem.
i lerbaenia, Iocdlan walles, war iesidals, 1903
l'lh-'"l:l.rll 4o, Magr, BI" Houth B8th, Phiba-

izl
_!.[IFfﬁlb Sp For Noe pew D=2 Bmibien elicd,

gnl.l.q'n:-lu:rurmi F. E. Ellls. Webster Groves,

[kassiir

QENUIXNE Xarajo Indian rugs. Ikewotlfol
daalens, lowisl  pebees. WElllam  Sieties,
Etlr\-ﬂ‘lunl Malip

INIDAN HRelles, headwork, eoins.  curlos.
Calalegue mnd asrowhesd 8. Vernon Lemley,

Merthbranch. Kansms,

MUSIC AND MUSICAL INSTRUMERTS

FIAND Accord|one—TiergalBe—ew, maiid
domansiruiers. Seml for free exladoe-T asd
prices, Thimge Musleal Issiroment Co,
i E¥n 1Wakssh, dSirmgn

TS0 Compesed  co wareds,  \Womdderful
propssitios  (uer Tbrea, Clmhhnsh, Wik

HAWAIIAY Gullar=—or ubglcle. Flay Im-
medlalelr by new den lessan rouree L'sen-
ihete @1.00,  Hawailun Stodbo. 36 Wesl
lamlnlph, Chiraps

CHIENOGWIRITERS
Fabiapil  Madden, 113
& T 1]

FORTI'SES Helsg  made [rom s

threugh Lalking pleieres, radin, phogsgreph,

Mlan.™
Brracuse,

I*redeeslonal
Al lsila,

muske peblishers, "HIL™ wrlsers revise. ar-
FRAEE, 9N ie to your Ivebes or Lyeies
o muedr, Wo gubmbl 1o studbss and omber

Frea reading. Hend Tor baklel

Unleeraal Hang Hervbes, €25
Hollywomid, alif . R

MAEE Money |.r|.'JI|||: AoHpE. Frtd hauk-
et tells Bow., Btan Tucker. 1610 Boadway,
Miw Wark.

TDUD-FI.EX Heeds fer rlarineis. and sax-
opkanrs llslsate yeiir fied Lesdiblei.  YWeile
far clrewdar. Theo-Fles Beeds, 1204 1ok Ave,
Evamsville. Tnd

W TR ||.'= 1"
llmy  propoeitien. H
l\. Fialanin, Chil L

BONGE Wrlers.
ing ACPeRment."
1841 E. Afith g

POEMS  Wantsi]
pulsllsh. Oreel Fas
g, Themarlen.

Bl Wl
Indliana R

BN
R fes, FL

Bleyer IRLIG.,

1% s
{hbeler.

welle  CRarrered  Inschiets, G560 Barslager
Balbllsg, Waiklngton, EF, 7
ESTARLISHED 1861, 3o H, Bleoss
gany, Free bookied,  Mstenis.  Trale
marks.  Copyrights.  (fMees:  Momalnock

Eleek, Chleagn; Amirican Becurlty Bullding,
'.'u.l\.'l'.lrl_rl;nn. 1 i

PATENTHE. Bmklet free.  Tighest refer-
rpren. Pesd requlis.  Prampiness assereil
Trataen E. Coleinagn, Patent Lewser, 729
Xletl R “l-llll.nrlnn 0, i §

FPATEXNTSH. Flllll sketeh  or meale]  fop
ailidre, Free hook, ““Fow to Obtpin & Pri-
e, Established I:I'II.rI.F wvears. Hlghesl nof-
erenees.  Profipt seevlicg, Wmsonakle charges,
Chemlles & Chandlee, 908 F Eireet, Wash-
fngtan, IL ©C,

CINVENTON 'S Galde,”™ relusble Enfar-
ratisn free.  Frank Ledermann, Hegliteral
Atlsmner-Enginesr. I Beoadway, New Tork,
TLANCARTER. Allwing & Hommel Buite
111, BI3 - §5kh ®E. N W.. Waskinaton,
| Originetars of ithe Foarm Evldense
af Ceneepdlon. ™ Hefare disdssing e Ins
Tenfien o anvome semd for blank Poom Eo he
slened pmid whimessed Form erd npeient Ene
formatksn hulletin free .

-~|[-"?.1.'-+._T‘.~1.-nn- brade mooashs TeglsE-
tered—prel |minary |.|I=:Irt' furnislied wilhout
cherge. Hookilet and f2em for  dlscigsing
Idea frim, Ifilong 1o AleCathean, 7008 Ins
fermptinmal 1Elda.. Washingtom, 11 O

PATENTA, Allowaree of claiin sicuared oF
fea redumed, © F. laden. lecssdly Pri-
mary Exgiwlnge Poient OMee. 194 X Sireei,
Washingtan, . O

WHAT To lzvent,
flmme penl fres om

List of wanted Incen-
requrel, [Mse siir legil

farm for rerordlng pronf of dnventlon, Wrila
1. " Geeein, ®1d  Basglirer Hullleg,
l.lthIEﬂﬂ, Tu, i

INVENTOHEA: SHesd fer bhooklet iglling
how 0 patent amd sell rour ncentions at
Jewesd cost. Ralph Burch, Paelent Lawyer.
B0k F Bi., Washingloa, In. T,

L. F. RANDOLPE, J02-B ¥iror Duild-
ing, Wiskipgros, I, O, LoW oist.  IEeok
aml infeamatlon free

INYENTIDONS WANTED

MANUFACTUREIL WiHE G006 ariim
aprrili—alin selling chiln slerei—unnls Fw
speclafy in addiEion An presenl llse.  Wrlta
full -j;\-|1|I|: vy bnremiiom bn oronfjdence Ao
(1) i ﬁ]‘lfll"u.".l:l Draylght Bullding, Cincin-
nal hia

MANTUFACTUREIL 7 Ileh
ripltles,. eatmblighed Pogt®  weard,
i for mew Blems. P'urrhase sr ooyl

metkl SpE-
wishia Lo

#, Leals liulton Ce, 403 Lucas, Bd. Leuls,
AllEwauri,
FOR INVENTORS
WANTED Pateats, Invenilons, of eeih or
rraliy hasis, Large well Tafed mamofarc-

vireE,  eloririeal Inluslr.r.
TR ETEE L E I TR .. dleslFes 1o £ome
ilep gl pabisfable artlelm  Aust bbb for
i, presacd]l or slampes] meele] rongiresliom
Eefeiadry metal  Just priees willl he
for arerplalble aethbeles) cads of Poyeity
or i=lh Heply shauld state camplels
Gubmlt madel I massible. which
carelally guarded aml returmeil a9

H-'.?lll Ished ssles

Irfae peply 1@ Willkim 4. Joksalan

i riuneeliorn i buges 'm
And TWew o levene, well houssi
10 cents, Wiem, 13 W, 23,

POPULAR MECHANICS ADVERTISING SECTION

PATEXTEB=8mall sl may Bave lirge
ceiminereial passibilicies.  VWrike :Ilnrnnhlll
far free book, ““How Dbiain & tent™
el skl o laiesstlon''  foem, H'lliﬁ'l
are dangeraus In patent matbers. Fres [n-
Feematlon on By 1o proeesil.  Claresos 4.
FErlemn, 5&X, Ademe Eublding, Washinglon,
06, 4" Xap page 1304,

TAb lmiesfura: e ame in Lhe markel o
purchase a4 @l pacent. preferdably 1n ihe

ke, WWEI parchise
x r kagis,  Purrhasing
. w11 Froml BE. Xew York. "1 X.

T PATESTH: Smd rnr frem himk, "Ml 1.1
ftgain & FPalent™ and " Resenl of Ievention™'
hdlami sull ws abowl B I.|| Brslnd Yot
Jidi=ig,  Dheferral pevmenla, or 1, Evase
ﬁ |;:"I:-. GOZLRLy Victor EMAR., '|-'|-J.I-]'|I:|:1ull

oV KT
manufaciure amil =0l
right or myallr,
MHarteille, Hhio

Wk Wil purehaze sutpight or rovallr o
@l Anventlon eleteieal oF meehanbeal sl

Bobmlt new arcbeles  for
WHE purchasg -
Srhumacher Companr.

af 4 beisghall] decien. Ttoam T. % DPapular
Mperhanire Magarins, Chleiss T
I"ROFLY By pabiesis I nrodect ssa sl

ghar yau how. New York Worlil's besi mar-

ket.  Bearches §5.00) patests prepankd $£10,80 5

gl mariks 35 I:-I' coprrights $6.06, Vabw-

able Tree clecalar. 4. J. OFHrlen, Polent

.'Ll.luhlljl Englnimar, 2§ Fears eiperienee. 104
#imd S, New York Oy,

I"-.'i EXNTIONS  [tented  and Hnanosl
Whitman. 577 _Park Avenue. New Tork.

HELPFUL  Informatlon  for  Inceniors
wanding 1o reallze om new §deas withoul nat-
et lng deliy aml #Xpinsd, For porfirulame,
wrile  Chartersd  Instlisie. 330 Barrisber
Hullding, Washiegion, Ik C.

INVENTUIR S Universal Educator: eons
tilne D00 mechisled] soavemanis: S0 peg-
petusl moiiome: Enstrurktlen on precoring end
silling paliztd ptlicting am  allariey,
eir. Buggesls pew §deas. FPrice $1.00 poai-
nedid En 0. 8. A, Addeess Ddlecrleh Co.,
AnI Norar Bidg.. Weshington, @, €

MANUFACTUREILS FKrerywhore serk new
inventlons to Imepress thele pmadoet. LEst of
wantiol Imve@tiond senl fria om Fooossl, Tl
our Pegal feem for rennding proaf o inven-
Eion. Wrlee YW, T, Gireene, T4 HNarrlster

Bubliding, Washington, I3, L

INEAHE Qears and iddel d T AFTH Ef‘l
for estalag.  Tha Pleree Madel Wacha, Tin-
Iry Toavie, 110

FPATENTS FOR SALE

PERFMIETUAL Calamilar,
alty.  Bldls, 35T W. Nexton
Maeaar-bisrl 4.

OUTRIGNT ir roraly—MSoveliy Tsr sbore,
shop and sedsed. HO OB, Jeedan, Tavlor B6.;

Elaunlaf. Va
TOWER [rriven, talerpillar_dump wagon.

Outright or mr-
i, 1Reedan,

Rlinple—eronaimbzal, hesiniedy, Menkita,
Minneepba,

HYDRAVLICALLY dbjseraled, Sihla ™
Lon deep well oilinder goms,  Marlom AL
Clark. P, 0k Fox 10, Tulwre. Callf

MARUFACTLIERS  SWanting  profitasin

frcexdione. #end stamp Tor mewr 185 150 @e-
lestenl  Enwemilons,  Charlercd Institute, BES
Narriater Tubhbing, Washington, I, O,

MODELS AND MODEL SUFPLIES

INTVERNTINRS: 2ol us pheich o reecla
fisidel of weur bdea. d4'rmesrent erafismen will
devalap 18 ble 4 peacgieal werling  medsl
I yearg of pooressfy] experbenrm asd thoa-
s of siflafied ellents. Confldentlal eeee-

lee gugristeand.  Benk referepced Tornlahnl
Fres  jllnstrater] hngk: ““Xaking lsvesdinnd
Par.'™ Creacent Teal Cn., Ikepk. %-1. Cla-

elrmifl. Mila

PATEAXTE—SNmall ldeas may hara large
eamstreiel passihilitbes. Wrlie lmmediaely
for fres book, “Hoar in (¥aln a
and ""HWerard of Invenflon’™™ form.  Delars
are (kngesous in patent maiiers, Feee in-
farmaliom om how I profend,  Cletedos A,
i IErken. GEX, Adims Hollding, Yashingtom,
Te €. Bee pagr 12001

SHITMOIELEIE.  Magnzine «f the ship
sl Thaleerd” club.  Ramiple *:pr” e
494 Middagh S, Amoklvs ¥ ¥,

1-'|".r'l.l L AINing eutters For tha miodeimak-
ef, Variois Rifmls |& stock. Desrlntlie Lat.
T renl stpmp,  Kren. 2022 Forestshle, Clive-
lanil, Ohin _ i

U LY skl amis,  Catalog nl'_"pu-n.l
and mutors e, Feaitle Alodel Deat o
Fox A% RAeatile, Wiash.

L1 I'I"II. SlHEel Ilanlll . ornble, eparl plses,
1 1h % hp 5%c%" passline molor for
e lie] Musaala, i|.||||uI|| Complete spialag 20
enin, Tautre], 9 Hll:llllr:ru,. Bz, Broshlys,
Kew York

Matent’™




POPULAR MECHANICS ADVERTISING SECTION

BATEWAY Modsl jupglbeta—Track, slgnali,
ldomioblves. cars.  LAst 19v.  Crovam Ralissy
Bloalila, Gmbenwich, Coif

PATENTH. Low oost.  lkeok and nIDHII-
tlon frem, L, F, Handaolpl, 302 Vilee
Thulidlne, 'I-'ull'rln.nl-un | L A

THEEMAL" ,H-riﬂ' 'Ilnllnr for mnchil mic-

lanes, bomle % 7r%T. W b welsht ([T

U0 rpein.,  Catalel Vepenl Heoats,” moAoTs,
Hekbngs, 200 ewdn, Loutrel, B8 MeDuonough
B, Dbrooklyn, =, ¥,

DGl BEeun mnd gasoline uullnil PRLE-
lag 15e. Amnlan Dohesay. 203 Irice B,
Ilahsay, XNew Jefier.

W Meke wosking madels [or inaenless
did o eTperlaienial wark asd rarry @ esn-
plete stoek of brass gears and medsl sup-

llex.  Hemd for caladss, The Pleece Meddl
Vorks, Tinlew Park. 1L

MANUFAGCTURING

METAlL Artleles derelepsd and manufac
el St makl=g Bedsaiiahle prics
and fesk class warkimmnshep, Y. F. Meger
Unmsany, [edfand, ledians. R

MARUFACTURING, Tosks, dies, modkls,

Eibw, Poriberg,

Hamplngs.  law  mates,
Northfielhl. (¥hla. I

IH}'EFT“}RH ﬁlllll?l.l.'lu.r‘ll in EOF d4jliile
thiy ab lew eost.  Siampings. dies, medels
ele.  BEatlmated and rée eelalog. Crescenk
Toal i, Dgpl X, Ciocinnall, (8l

AlaNMUFACTURING, Models, dies, siamp-
{mpe, bhraspemrk, ieaid Mo cadllEgs, vil-
caslglmg.  Clreolar  fres,  Teema  Melal
Apesfaitles, Hansas Cliy, Ao,

HURVEYING INSTRUMENTS

BAVE 309% 0On goaraslen] sebullt 1randdts
und lerels.  1*rives will never bw lower, Solil
sulijind 1% fAeld vest. Cash or derms,  Wrlls
far Nl=2 M-Td4 Warren-Bnleghd Co., 100 Ik
12th St. Phitadelphis, P's

WELDING AND SOLDERING

BARGAINS— A welders. elertrir, ballad,
gui emgles drive. Ueed by goreromesnt—solil
om friml, Aek for altrectlve prless. Hobas
Welders, BI=L21, Tray, Ohin

MACHINERY, TOOLS AMD SUFFLIES

LATHES—Prmetbeally new Sauth Pesd 87
Alss slightly used

srmeie cwlling him® lathi,

167 |athe, Uhueks. bonle. iF wanbesk,  Biasan-
ehle. Quaeantesd. Terms, Few sbher lathe
hargalna, Houlh Teml Lathe YWorks, 280

Eask Madileon, Bauth Blend, Tnid,
AUBETANTIAL Ravlsps—usn ame well
ers, platers, rompressors, paint =praye.  En-
tirelr Tehulli; guareniesd.  Trial and terms.
:-_L'rll'li Kem's Equlpsisnt, Box 50-45F, Troy,
L1l

140" HEXDEY Quirk thange  lathe,
159,040, 127 Wenular shaper, $34500, Wa
hare all wlze and fyps meshing foe.  Cin-

cinnatl Maehiners Compeny. 27 West 2md |

BL. Clielimatl, 0&kln,

PLUNCH Presses—Tower heneh type. $75.00
Cleeular feee. Al Aloexls, Falsmuunl Bla-
then, Hansaa Cily, Bls i -

RELL{EGG Alr rosigresinrs, socellenl oo
dlthom, #0781, Tayvlor, 103 East 100nd Street,
New York Clir.

EMGINES, MOTORS AND DYMNAMOS

WEW A Vol ebertrle malers. $2 45
W ohp 110 3.2, 3,80, Xew 15 hp hall
teparimg, 110-120 a.e.. FLET5. New & tolt
10 amps pessrelara, $E. 6L Nalksnal Flee-
irle Tood Co, 170 W, lake S5, Chieagn, §i0

Niw

HALF MHorsepsirer gosolloe englnes  dor
|'Ii|||:|' miilss, washing marhines, e, £i5.06
Wit far rircular mow,  Mumrars lloat Shep.

Traverns ity Ak

NEW Altrreating melurs, W horse 55 0%,
16 harse rtepulsbom F10.B5. RWemiriasss with
arder. Dept. M, W, L. Hiege Elsciric,
26 Ssuth Clinton Sreer, Chirars.

L |[:|" B Vell universal mekors, B1,00
#ich rash rrI-I11 nriler.  Margalss In_ mkors,
mpenerators, canverbers.  dJueen Cliy Elesisle-,

1778 Owvard Avenie Thleags,

L. 5 (b E‘.JH:" ranirel auto enalnes-
flonarr ar poriahle wmees, New hig ddsmonl.
Ko eidh down, Candoe-8mith Govermer Oa
216 Merth Lo Angefes Bb. Los Anceles.

ALTENLSATING I:IJr!'ruL alngles phass min-
inf hergile. Mew ball-boaring. 4§ kBp me-
pulelom dmduction 16,03, Remittanos mist
armmpane  onder, Tiyre Eleetekr o, 8IS
ME En Teearhorn 8. Chisaes.

ALl Winds eleriric  maters. gencraroms,
ppmpressors,  prindera, Fasa #TY TEEAOW -
akle. Buperbse Flertrle Company, Depl.
F-01, 4524 M. lLeaviit Si. Chirags

REEBUILT Mefora $:1.00 and up. .
Wks., 1367 Nlagara Bi.,

ALk~

F. & Al
Bulfalo, X, ¥,

| 'lll.lll"il" Allernating medors 81,5, W )
Borsn L2750, UOenesators mred moboas af ball
e, Eleclrbeal Bigrplue Co., 143 Milwais
kep Ave.. Chicapa

FARMSE AND FARM LANDS

FEEE I'eoks on opporveniiies o bllemes
#stm, March Daloa, Mestans, Dldahs, Weah-
inpion, or (kregea.  Complets isformation on
elliiate, eropa, loesllon for [ares ar eobur-
Las Ceact fae geali, 10iestock, dalrying, feult,
neulirr—a  homee,  (ndeprmdence, plesdy  of
feodl ecloiking. continusus emplyment.
mragaiisn offers more 1 ladusasioos senakle
wwn,  Welee B, 45 £, 35T, (Gleear
martherm Rallwar, #t, Pl :unn.

RELL Your properly quiekly fap eash, no
matter where Jcated.  Ikans pay bl oom-
misslon.  Pertlculars  fres. Heal  Estate
Halgsmem o, Tkesk 15, Linceln, Nesr.

FLORIGL D I|.|.n.|=||ﬂ|-\l.'n|. wiark  for
vaurself,  Wonderful opjuorusicy sder e
demion. Best land Tor fruli. imck or goul-
ey farea. Highest eash markeis for producis.
Isymediate posswssbon B desicmdl Hoall
menthlyr pavments. No inlerest.  Slap and
epanny boskler fres. B, M. Menauer, Braden-
Lean, 18

204

FITGH

GEXUINE Garmam filch, Mosl prafliatle
fur asimal Talsed. Very low prices. Menrs
Halnline, Crisdon, Towa,

DDdE AMD FETS

ET. BEANAREF Fu
Tofiny Pemmals, O0l5-
Cansda

Fes. registered. Eel-
BlcFeisa, hloniresl,

RABBITS

GENITIXE an
able, Hunnraide

urs wiel] gablite,  Measos-
yr BWanch, Vaughs, Mool

ROOTS AND HERBS

JUET Our! Warld's Greatest “Eleehallag
Almanar.” Beautifelly [lssdrated In natursl
eolofs. Conlaing aver Disl ald-Teshloned beri
mwilickne pewly=a a Loiliam secreis Tor Lo
use.  10e irolnd posipaid. Westh dellara!
Hotamdis, 14657 W Ll3h B4, Chloagn,

TROFIGAL FISH

BOGELET Decrlblng  gosernment  home-
sbemla, 175,000,008 seren  Hemd slamis fof
Anfapmadion, W Newion, Waler Valley, Ky,

HEW Bprlng eataleg buesednnds fefms &t
low LUEL prices,
handy Lake, all 00 pg. 67
gl Balhlings, 16 soas,
enly $HG00, ol Cerss;
pacing eaialg.  Sirout, 2551 Fourth Ave..
Y, Ciy,

CANADIAN Tar sale lands for & dellar
are arre and wpi small monisly  peyments
Farme, thnber, hunging amed lshing canees,
mlnerald.  Llndted number of  godperiles.
Write ak eore For fres lludtrabed Bssoklel.
Tax Sale Servies, lkoom GLL 38 Uueen S
W Tarieta, Cafdada.

IMDEFERDESUE. Beruriix
Forth Daketa, Allninesols,
Waahinglan, dregon farims,
sy derms,  Desoripdive  lSeratures.  dinpar-
Lial advice. Mentlaon stafe. J. YW, Haw, 110
Sarthem PaciSe allbway,. @6 Paul, Minn,

#0 Dewy, BF Manthily, 20 acres s Alls-
prearl Oanehs, E100, Flhlbag, bestlng, Lreps
plng.  Elubbard, Ti6 Gressman DNOE. Kan-
aad Ty, Kandan.

OLD GOLD WARNTED

TEETI ltaught, Maill ws veur roowia ansl
bldrework, alse broken mnd seran dewelry,
Rings, pins, chalns, wavches aml  #llcer.
Artbrles  relamedl iF offer  unastladercieey.
Dileal Jewelry Refining ©Ca.. 737 So Grand
Ave., Las Angeles, Calif,

l:"l"]i l‘“ dimmeonds. silver. waiches, guld
teeth, mlsa ShilpEent Beld peseding seithes
wanl, Allen lSroe, 700 IPredpesl, Clevaland,
L .

CAAH For gold ceell, wolches, lewaley.
19048 tull salue pald day ehipmesd pere|veil,
Hatlsfartiom gumrawieed or shipment cheer-
Ffully returned.  Informatiom feee.  Thil-ago
Galid Bmelting & Ralining Ca.. 537 Mallers
Hlidg.. Chlcagn.

WARTED—MISCILLANEDUS

190 arres, S%-roem Boiiee,
Also 0 poTes.
. Ruidla,

assured.
Montasa. ldiho,
Hargaln price,

ALAIL your  diecarded  jewelry
rrmeng aed Bridged walches, dlamonds, sii-
Ter. prafinum, Aoney prempElr madled,
Gpods  pelummil  §F offer refused Limlri-d

Flatia Risling Weorka (The 010 Tellabbe)
U6 Mo Rewie 2E, Ueept, T1. Chiragn
WARTEIF-Ts ¥, I.IJJ anselopes  wilh
plumpm mailed lapfore 188E  Alsp ald Tash-
Sonedd Folided D=ti=rs nnd eavelspes, with ar
uwhiteiuf slamps on (e (B4l wefa malled

Iwffore 1AT0  Teadlng eollecfor pars hish
riaeh prices for many Hln-\h. Yery lederestbing
nfarmuetlon sent foee  Curr rem, M,

Currier @d prints gl pirtures -I|<I:l -\.'Ie:lrr-l

Adress K., Hlos, 30652 Asbary Ave., Evans-
vert, Tlldanls
BEEDE

APFER-VEGETARLE  Ereeds, LsTRE
knoen fnmaioes, onlons. melng. coem. bediss,
giumghies. goards, calilinges. pumphing  ele
el farnl fee Lsr, Elder Corpn.. & W, I7th
Bl Xew York

FOR SALE=—MISCELLANEDUS

LEADING Garnge, fooly and  epulpmesd,
lorated  federal hlzkoway |"'|I:!. 200 gifiiila-
than. Fraftible pepalr, =forage and renial
Encame Iewluiles goeradlon modeen sErvlie
stailon millolning, mlsn Fenl sZency.  Aslene
ilbil  miminunlly, future preapests  epeedlend.
P'zrt eash, halanre terme. Mo irades. Oelada,

MARE Mrmey a3t home ralelog Deautbhel
LT'\-I-IH! anwarium flshes. Valuable informs-
Llan

L fiti.  Vindasd Tropleal Fleb

.llll"’l!::a’l_ Tr;l:rilln'l r'.:l.r dirsty,
FERSONAL

SHIW To Write [fer the Telklies™ telle

whai proficers Wank alorled, niew ileas,

plits. ee. Wrlten by soseescful milmvwr ghl

— |aunthir of Flicht, #¢. 0 Renb feee: Just

mik for 1t Alay open wour eves and Lk way

to Blg earnbngs. V.M. one of sur meaple.
an pmabesr, receloed 00,  Whi bt bF
yuur hand? Send rvosr pame belay, Denle
ﬂ'!-'lil'lr:rki."n. Buolig 21-0, 177§ Broadwar.

TABBOLUTELT Mew vihal healilh serrels
Alsclemed., Amaklng, satifecieey mesubis?
Wrie! Vialls Svitem, H5-1214 Easg Cole-
rida, Pasmdeni. Calll.

Uniiims Artuslly reduend withoul gain.
eoklet free. Kugens Eaton. DL0E. 1Eamckn,

Abreginn

BUDGET Your espemaesl  New  gvsbermn.
"‘u.JI, shmple, handy. For histh me@d or woe

men Complige  with  nstrections, S
Tosalled, (Hlenillve, Mant,

BLE: MY K Dandruls, trllave |I.|r||ln: wr i
Nuikrasieed Inatreciions, EL.41 2azh hav.
A0 Thewver Avenos, Pertlimd, Oressn,

PREVENT Ralidness—darmen’s Hialp Fool
wradleanes ruff, oasverroined oy, ally,
ltrhing sralp, Alds growil  $1.00 postpaid
Aoney back pusTemtesd.  {Carmen, Halr Ex-
peeeta, 150 Wewl Sind Be, Mew York,

HYPROTISM—37 Eaky leisoni pevealing
ha sivrals af this fascinelloe =lenre. Tella

b g Beppme  espert ooperalor.  Complels
oourss 2%, Franklls Publlsking Cempany,
i North Clark Steswl, Depl L10E, Chl=
ragn,

MISCELLANEDUS

ANTONE Cin aperite JIMy
chire, &0, 058, Fuarangenl,
Hocren. 216 Bl Ave.. New Yok ClEy.

T AWMTIRTS, Art cludants, cariooniele.  180n-

feefful l".'lll“r Hox 2EL  Waskington,
Ernil s,
T HOVELTY Tables, Write for prires onmil
phoios ef eur [ebles and rahinets. We sell
dlrert  from  manufarfumer B0 Waf, H.
Thamas, Hridgerater, Va

MIRRDE Resllverkng neis yau gubek prodil
Mermanenl bislness plellnig aslopiris, Lahls-
ware, ele.  Write Sprinkle, Dlaber. 2385,
Alaelom, 1=d

HTASMMELREILR. Leam perfect speoch.  Af
heme. By mell. Low esst.  Wrlle pelay,
Fetherston_Tnetilule, Take "|r|||-= Wia,

TOOLD Mining apportunite facts  Ures,
Clarke, AF Harfard, Swsrihmors [l

AMATEUR Cartoanlse—Ears 225 i) rru-?
spare Lime, ropplBg carosas ToF adverlbesed
H=-8 Svnrlirale, Arerle.  Wiee

A0 ABBAOHRTED Key blanks £l;
B2 25 EKilvian, 14A Fronk A1, Kew Yor

TATTORING Duifits, suppiles,  Free §l-
Yesirated 1sE,  “‘Walers,” BB} Truf-ianm,
Tgemie,

CUTA anvbody can mikes,  Zlne @lehibng
peoeeds  BL.3G. Boerimend, particilars  fig
phamp J, 0% Tor. Windfall. Inil.

..\.!-h']"}"L.I: Cartonnlst:  Bell sour work.
_'ITI":_IIIi!' Hmlth s Barclee, PX110, Weilabehiss,

wali.

g wai ima-
AEEnks  wanfel,

(L
i

Mewr Rocklfabl, XNoo Thalk.

CAREH Mald fer Dileri e, Inwrll. F-!I
Rinclale Difsplay Advertleemment en paze 34,
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SHOW CARD
LETTERING

Here is the very course vou need if you seck a
position as a Show Card Letterer or Sign Letterer,
or want to have a business of vour own, Com pl:t:
and practical and especially arranged to meet the
needs of the student who studies at home. Written
by E. L. Koller, Principal of the International
School of Art, member of the American Federa-
tion of Arts, and The National Socicty of Crafts-
men. Mail coupon for Free Booklet.

— —

INTERMATIDNAL SCHOOL OF ART j
Divislon of iha Internations] Cerreipeadence Bibasls l
BaX 58408-6, Spranion, Penn I

Without eaet or r|'|||l|..l.|.||'r.|1 plissn sendd me full deballi of

FoUF boie-glldy eoares In
[l Shew Card Letbering

O Ni=siraiing Ol Cariganisg

|
[ R LSS a8 Y T e § e L A £ |
|

Adldress,

Mr. Erwln Greos, Piii.,

ﬁ?rhr&':buh Ave..,

Chbongoe, 10,

il chesied bejpw and Aperial
i (=it 0 e i

VLEANN NOW- PAY LATER"

plan.  There da no abkllgation.

0 AUTD MECHANICE

0 WELDING

O BODY & FENDER WORK

O AFIATION MECHANICS

] 'I:I.:E.IEL"H.IE REFRIGCERA=

T

0 TOOL & DIE
Mt rrreeedddd I EE=—— Age._ .

ACTICAL SHOP TRAININ
OT A CORRESPONDENCE SCHOO

PR

4 '|:I|e-11| wriih inatrection an |rl-r\l'llll=I
0T S0inie b . FATICaE. ¥ Eir
Tneur:-. |.|:'" H'.“_.ﬁ W ||._':” Carienn Tzsmirucies at Chd=
cagn Acads Fiza Aris, Are Darector of Assotinied Editoos®
M ewmpaper H_-.-rlrllnl.n-. azd eremtor of Josl Fupposin’. Peter Pen
[uhe Dedls Impl. Yousa Upsiasts, Oiioc Wald, Radix Camies,
ot Clives valunble 15 on rade sscevii. bew aod whern b ol ete

D“ : B
— e -— e e Y . e e e e

MO e gwi
Studio of Mick Michale, 157 E. Erie 5., Dept. 31, Chicagos 1.
Enelosed find $1.00 dcash. chevk or X, 00 Jor which pleass wrnil
ma your COMPLETE Carsoon Course and Trads Bocreea

FHAME . cont11vnnnairrongrrre=dsnnun

ADDERERS. ... ....o..i..
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COMPLETE
MOVIE

OUTFIT

Get this complete outhii o take and show
haimms TR, Only 57.50 m.“d-
Repalar £20000 valae, Gives plonsure to the
whole family Hl:ll[‘:-]l'l_l.rl-l.l]'.b-ﬁrn‘h!'. o
CAMERA —iakes clear, brillinnt pic-
Eures, Uses Miom, Glm, S0 {i rodl
PFROJECTOR —shouws pictures, big,
plegr &id life-like, Uses Mimm, flm.
rpprntes from amy LGeht socket.

DON'T MISS THIS BARGAIN
We olee heee a eomplee Iiat of film

sichfeets for any ;::J-:Ir Writa NOIF
for  Big, }H-ﬁ- of Maoie
Sr:prh!:l:".l.

FPARAMDUNT MFG. COs
Dopt. G-53 Beston, Mass.

Jectricit

b‘rnetlalﬂmw--rk Averngs time
wilite conree IEwed . Frec ELECs
TRICAL REFRIGERATION Coursa i 300
errollmow, Fres BEm mrnk Trrvine 'h'-'nng
tml:.if-\.ﬂ ]!-l.r.. l"HLE FLEL ”':U:.l'l.l.- BOOK
EHGOL,

I&u luuh Panibina Equu . -

FOMETHING DIFFERENT

MYSTERY CIGAR LIGHTER
EASY 5 A DAY

e itk r enli arer] | hakapphirs ¢
soms, LA ICL ;Ea ;" I!.IH I;!Ir\q “HE I:-'l 1= |"\i‘I-|'|.I-I'I:
Fog Ao b—pan 1 i Lo =& Br il i gl Ucm. priceiple. ET_.E
rhr.m|““p w pabe, Paiphs Gl Teipsy oakice sales plan 2B
r deprn. ABokl, slwer o chrondam pleied snapls Be
MhH G an drinds om Ui (8 Cieky IR
HEW METHOD MFG. CO.

Desk =i Mew Method Eldg,  Bradberd, Pa.

Learn to Dance

Yo ean learn all the modern dancm—thn Intest

Tangm ||:.l:p.|.:_.l.u nEw F{u: Trots, desamy Waltem,

Amart Colles lar Boslaty Steps

&L hoang, ﬂH":I and ﬂuh:'l:l:r oW chast sl

makes -:Ilu-:lnq:-luat'ma .'c-'FI-I." o miusie 6F
indre] I

hluulq. ﬁm“-

Lisrm is daner,
ol —- TR R ¥

Fres Trial H
Lman saly -.'rll'l"lt. H:--lrbll

mal il .iuh| 'rll

Franklin lui. Cai., 300 No. Clark 5t., ﬂl-p'l-'ﬂ-li, Chicago

Shlp Models, Co-

Mechanical Toys il b

pedda of ather geeful thifes llril desoylbad in oor mew ke
E |'I| 4 Pagea. 1llestrm Priss 53 Pu

FI'.IIFI.II.AE MECHAMICS PRESS, 200 E. Omeris St Chicage

pmmm—— Mathematics Mnm
-llu'll:.' =1 H“FF‘S EALE“LAT“H

[ coriieray, | AND SHORT-CUT ARITHMETIC
| tﬁltuﬂﬁ"ﬂn l’-..h. o r-..- Answer a8 Crubekly

3 & Waich shows the Tims fo LI'I
]"r- blemss likely to oeeur in the
Office, Btore, Shep, Daok, Farm,
ar Factory,

Orver 2,600,000 Sold

Explpine ahdl  simpiiles  emery
pediielple In Arbthpseile, Mechanlos,
and N SLSIITHET

PFRICES POSTRALD
m-qa: Slee, Fiesibie Kesaml ";I'dE

p | pher Pndd-
I-nq.kﬂ 5|.:ur At Lenthes T3

!l!n“: ‘et Slee, Choth Biadins, 550
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Books on Many Practical
Subjects

lnr Mechanies Pros apecislises 1o sappiying the catstanding

rﬂlku an many miblects, AR pew books of

willl revlen e llst socordingiy.

ARMATURE WINDING
Exeellent pew Book, |

AI.I'I"II- EH'G'I"FI.HFIDIM
Diykes, b Edition
E-uﬂtrl I'..n.uul;. T pevyve-
T P T 1

wl;lr%::nl;nun.nfalhnﬁn Tiwst
Bats dvolsd. ... ... 51,40

AUTO PAINTING AND
REFINISHING
Juet FMubdished, . ... ... 58.50

llﬂ'n HOUSES
How to Make. . .., ... 5108
BLUE PRINT READING
For Maching Tradea, ., 5550
BOAT BEUILDING
New Editlon of Fopular
Mechanlies

117 1] 1300
BODHKEEPING
ﬁﬂmﬁhm Congrae, Blngles
and Double Entry. ... 58
a4 Yo T
. ] .
-i{r[ulﬁrnm:u Mk, $7.00

BUILT=-THN FURNITURE
Complete Instractions. . $2.59

CALCULATOR
Bisthematlesl Roppta. 5100
CARPENTRY
H e ook of 336 Kinks. $1.50
[:H'.ﬂ.l..l". TALK
Howdd, .. .vcvvemeneaas 51.00
EHEHI:EL MAGIC
Fus and Bdesatlan., ,,  $1.00
EHE’H’R“L“ SIX
o W Feaalk
o bes 3% Afodels. $2.00
COMCRETE
n&i'na-wu: of Uslog. .. . 5509
TPRROINE o\ oennenan 51.50
EMGLIEH
Bul-In:provement o . . $1.64
ETIQUETTE
How  L60-Page Dook.
DlF. cqaaaaaas P |

FARMER'S BEdQOK
of AAl Hinks and Kook
fur ary Wivea. . 51.00
FoORD WB
Exrelient now bessk,,, 52,00
FROGC INDUSTRY
Bew ok on profis
makleg dn. .. .....
GLASS
WOrkEng . cugeca. os
HOME MEC AHIEE
120 EInkS, .. ....00404 E
HOME REFAIRS

4,00
L 51.TS

II.HE.ITI n‘::ui -
High 5 ¥ For
' Garnge Meohanles. . . .
INVENTION
Popular History of
Amgrlesn, ... .00, 5100
LATHE WORK (METAL:
nnd Thrliling and Thread

CuddIng. ccccwuaaas 5100
LETTER WRITING
Booinl onil Hasleess
onky.....ccn... .., . 51,00
LETTERING
Mul]rmlu'tlu 10 o pOBOC 1-1“

Bl RpIpeAr, Wi

LOCOMOTIVE
Blodarn Pasaenger
Lithographie Rlodel Shaws

EVErY PO, » v 510a. 500
MAGIC
Elll} Hinr Trioks for Ams

ntoura, 5108
MAKE IT "I'ﬂ "HEELF
B DHMerent Thiegs 1o

Moke, | 5§1.00
MARKETING BY MAIL

clenoaal. .. .o. v y. ., 5300
H'ATHEM'ATIt
uH-u.r.rI:-:atlm'Fmg-
‘UIHI Al oo es s BLER

MECHANICAL blﬂ_ll'l?«ll
Prgetlcal Coarse in. . ., 54,00
MODEL AIRPLANES

Biflding anid Fiyieg, . $3.50
MONEY MAKING
Farmulsa [T00MHIG . , ., , $d, 068
DCEAN LINER
Eurapa, Lithograghbs MMiude|,
fihows Every Fart, , . , 5109
oUTDOO R qrrun-
TUNITIE

for :h'ln.'l:lu & 'I I¥ing ... 5200
OUTDOOR SPORTS
for AN Yiar “Toumd
Maw Editlon. . ....., 1100
F‘;]":T SHOP PRACTICE
" ."rer.r oo A
P.!HI_H TNG eae
il | Bleat Mothods) 200
PLUMBING
Hlél'lu.l.u. Faela for
VETY :El:-uru.mq-.u:r_. $1.50
FOULTRY RAISING
Batisry Brooding. , ... 5200
PUITLES
Amusing Matha
RADLD B eantlen] $1.50

A I-EL'II‘"!I]‘T! b . .
MK rlm .. 51,00

ROCHK G
th u.11u. 'I:'.'I.am [T

I KR, vy sy, 5350
tl.tm.' l':uu:

En Me Al.iliii'{k'-u-ﬂ' s

12000 ¥ariesies oo S1.50

I-“EI'. 'E- UARE
k, Prictionl _§1.00
!-'I'ﬂ “ =!- -ITTEH IES

(Maw 'rmr]:'llgn
alrin
| TE:Huntﬂil cy B
A B Cal—pmt book on sahiet
plmple Isngusge. ..., 51.15

TEY MAKING
Clomplete Instrissions. 51,58
WALL DECORATION
unurlin-r P L

- T £d.00
WHITTLING
The Arbof..caiosi,... 51,38
WIRING 1

Honse (New Boak), ., 5350
WOOD TURMING

Coarse In Proctbeal | |, $1.50
WODDWORHKING SHOP

BlnEper-Idpiven O3 val=) S3.00
'I'I'HL%HT WHIRLWIND

E
LII:I'I.-:ﬂ'r.'I.ghh‘ Blnilal
Bhowe Every Part. . . S1.0D

Books sent C.0. D, almvhere inlI S.

JTust bk this kol pou wand, write pour nameanit ndroes bidow,

anil sl the sdvertlseesene,
EnnE hunda g
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Eszsnk emima Tor
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books, pay BAm the price aml Mew cents postage,
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When posts
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ARE YOU READY
OR A BETTER JOB?

trra & fleld that will never be
oo el il Imberesling.
HeaFl at ones o

§ Bfudy. Everything sim
[ 11 8 T|1-I |||||_l-:||||r-:1

EI.E

.
ol Mew Electric Lihr:rg
.E"‘ -. L.r::‘drklu 2] WA R
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BOOKS SENT FREE
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Lhe pifess, Whather ¥l 4B i sichanbe or belper
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DON'T SEND A PENNY!
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@ How gtmwal Motors Engineers
made the Pontiac 5 8 so Easy Riding

|
] - -
vl @
8
r — 4
[ ] C
L9
o
e - gt : l- :
. |

Pootlac enginecss de:erm:'nrd.;h:t the
Pooriac Economy Scraight Bighr shonld
be the most comformable car in the low

price ficld. And itis] There is live rab-

ber l:u:.h.l.numg ar 45 chasss po
And, in addition, Pondac's ;T.' hq:.::

ﬁ;ﬂ&[ﬂmht El..ﬂ:it eogine is insulated

)

This Iz one of the
three types of steels
encased live-rubber
engine mouncings
nsed on the Pontiac
Stgraighet Eighroro
eliminate every trace
of vibration in Pon-
tiac’s big engine,

the frame with 5 rubbermounrings,

Fisher Mo Diraft Venti-
[Inn mlkt-su geaai bl
driver an |H.HEI:II

p:r: alike 1o regulang
mndividually
amount of d'rdilf-ru
venolation o d

the exact

Pontiac’s 115" wheelbase and 4-door Sedan curh weighe of 3265
pounds assure feal big car riding comfort. Abowe is illusceared
the 2-door Sedan, $635, . o, b, Postiag, special equipment excra,

Six definite fearares help to
mzke Pontfac more comfort-
able: (1) Big, soft 17 x 5.50 T AT
tires. {2 Long springs o 1

chrome -vanadiom  sweel, (33

Rear springs insulated from azle by rubber
cushions, {4) Lovejoy hydraulic shoeck absorbers.
{5} Shims of live mubher insulate body from
shocks. {6} Deep, reslient seat sphiags 10 the
new bodies by Fisher, The Pongiac is priced from
$545, £. 0. b. Ponrisc, special equipment extra.
Easy G.MLA.C, terms, A General Motoss Valug,

Wien writing fo adecrtisers plecse mentlon Populor Mechanics
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Jhe RADIO ROBOT of
1y AIRWAYS - -

-'k FEW month: ago the head of the
i radio laboratory of an air-transport
company had a grouch and didn't care
who knew if,

“They want u: to make an automatic
frequency changer,” he grumbled, “Might
as well ask uz to build a mechanical man
able to play the piano by ear.”

“What RLALH _'_:'lli‘.I!.hr to do abont it asked
his assistant,

“Do™ echoed the engineer. “The same
as always=—waste a Iot of time thinkinge of
reasons why it can't be done then go
ahead and make it.”

And that is exactly what happened, just
as it usually happens in the radio depart-
ment of the air companies, They found a
dozen good reazons why the thing was
impossible, then wene ahead and did 1t As
a result every ground station of the Unit-
ed Air lines and every ship on its airways

—

T{IE& Qperating Automatic Frequency Changer in Tail

of Transpost Plane; the Contral Will Soon Be in_Pi-

lot's Cockpit; Below, Turning Keob to Chesge Fre-
guency of Ground Station

07
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will sonmn |:-l._' 1_'||||i||'||!:r'|
with an apparatus so
complicated that itz
makers, at a lass to de-
seribe it dubbed it the
“Bube Goldbherg At
the turn of a hittle knob,
it performs seven coms-
plicated operations si-
multaneously, then
checks an its work,
changing the frequency
of a short-wave station
anid |||;|_'|.;:-1|5-: all the deli-
cate adjustments this
necessitates—anid doing
a hetter job of it than
an expert radio man
conld.

But why change fre-
quencies? Why not op-
erate the air-line radios
on planes and on the
ground at a constant fre-
quency like the long-wave
hroadeasting stations?
You must go 200 miles
above the earth to find
the answer,

equipped with radio receivers and
transmitters over which the pilots
it the air report regularly by tele-
phone to ground stations spaced
at intervals of about 200 miles
along the air routes, The pilots in
turn receive from the ground sta-
tions weather data, orders and
other information. This commu-
nication system between ground
stations and ships operates on
short waves, and short waves pos-
sess peculiar characteristics,

For instance, a signal transmit-
ted from a ground station to a
ship in flight does not proceed di-
rect from station to flane except
when the plane is 50 near the sta-
tion it receives a ground wave
sigral, Otherwise the wave strikes
the Kennelly-Heaviside layer of
ionized gas high above
the earth, “bounces"” off
and iz reflected back to
the ship much as though
the wave were a ray of
light and the Heaviside
layver a mirror.

If this Heaviside laver
remained at a constant
height above the earth,
there would be no need
for a Ruhe Goldherg,
Unfortunately it does
not, In the davtime
when the sun is shining,
it movés down to about
150 or 200 miles above
us; at night it moves
upward to a height of
S miles or more. This
shifting changes the an-

{Continued to page 14040
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Top, Radio Operator Changing Frequency; Center, Bome ol Levers Which
Make Auwtomatic Change Postible: Below, the Mew Instrument Panel of
Late Boeing Plane

All air-transport ships are
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INK AND FRUIT-5TAIN
REMOVER GOOD ON

PAFEE OR CLG’EI'E QY
Ink and fruit stains ¢ be re-
, S moved from paper or cloth by an
odorless eradicator. A package
containing three different kinds
ol remover iz available for ink
spots on white paper and white
goods, for ink and {ruit staing and
iodine on safety papers, dyed-zilk
fabrics, white paper and white
goods, and for use on blueprints,

3
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One remover makes a dry erasure
wand, in most cases, without affect-
Emﬂ' the gloss or color on tinted
*paper. Stains can he removed
""-frm]:l cloth, leather, hinolewm,
wood, stecl and marble in the
same manner, The second remover is for
use after the dry eraswre has been made
to produce a clean surtace, A third re-
mover takes stains from tinted suriaces.

Ny
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TELEPHONE STAND WITH SEAT
SERVES SMALL HDME,,‘ 17 T
o |

Constructed for the small o A
apartment, a combination telephone stand
and seat has been produced. The piece of
furniture twenty=three inches high,
twenty-three wide and thirteen deep. Tel-
ephone and directory are in sight, easy of
ACTess,
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Thiz Cambination Telephone Btand and Seak Alia H
Cenvenlent Bhelf fer the Direciaries

€ About one million farms in the United

| States now have Jectrie power.
- O%—;M 2]
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oaoworn road to stand heavy

Diriver P‘u:hmﬁvﬂutmn In Car Top fo [.l:.-wu' the Curtain owver

indow; Device Is Ajid in Might Driving

REAR CURTAIN IS CONTROLLED
FREOM DRIVER'S SEAT

Contrilled by a botton just above the
front door, the rear curtain of a current
model automobile can be raized or lows
ercil at the driver’s will. Pushing the hut-
ton one way trolls down the curtain, en-
abling the driver to eliminate the glare
from auto lights behind him, and reverze
action rolls it up, The arrangement aolves
a serious problem o night driving.

L)
ROAD MADE OF STEEL GRATING
MEEDS LITTLE MAINTENANCE

Austria is experimenting with a Zzigzag
steel-prating road which costs about fif-
teen cents a square foot and requires lit-
tle maintenance for twenty vears, it is
claimed, The zigzag strips, about one inch

L wide, are electrically welded or bholted two
~inches apart in upright position to bed
—.strips of steel at the factory, the units

ranging from thirtv-two to forty-cight

oaquare feet and weighing approximately
three pounds per square foot,

This type
of road 15 particularly suited for surface

s improvements where it is desired to repair

trafic. The
steel-ribbed surface does not seitle on a

eproperly graded foundation, it is claimed,
=y and the sections, laid in place and bolted

gether, are covered with a fine gravel or
other similar mixture having a itaminous
binder to prevent oxidation of the strips.
The Gller i worked in, by tuth:.
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“Camera-Transit for

A Combination of the pan-

e oorama camers and the sur-

. 1':-_'.'rr1".-= transilt has resulped
san g device that produces

T4 photographic records of

wide arecas, As many as
1,000 readings ¢an be made
from some of these photo-
graphs, enabling the U=
«d States forestry depart-
ment to locate fires more rapidly, The
camera, which 15 mounted on the legs of a
transit, does not revolve like the panorama
camera, Instead, the lens rotates. The Alm
or negative is arc-shaped. In making pho-
tographs, a 120-degree arc is recorded at
a time, three exposures being necessary to
complete the 36d-degree circle. Each ex-
posure iz made with the camera in a dif-
ferent position. The degrees are marked

e

ek et M%I 8
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How Fire May Be Located by Meter
Card. mrd, Inset, How Records Are
Predluced by the Camara-Transit

Jm

to Records

automatically on the nega-
tive, which also shows a
level line., H_'.' chidinga l.':LI'll,
called the photo-transi
meier, to the
the photo from which a
reading is desired, it i3 pos-
sihle to make readings
whieh siever vary more
than two minutes, In the
forestry service, photographs of what a
lookout sees are fGled at the nearest for-
estry station. When the lookout locates
a fire with his transit, he phones the read-
ings to the nearest station. From this in-
formation, the location of the fire is found
by referring to the marked photosz of that
particular area, giving the foresters an
tdea of the topography and enabling them
to make plans for combating the flames.

position on

ROTATING STEP PLATE ON AUTO
;‘Il.:; SAVES RUNNING BOARD

Much wear on
auntomobile run-
ning hoards can
be eliminated by
installing a new
step plate that re-
volves under pres-
sure of the foot,
When entering the
car, the motorist
steps on the running board with the ball
of the foot ting on the plate. This re-

ults in a = sth, gliding motion instead

M. |

of twist and wear on both running board
and shoe sole, The plate, seven and one-
half inches in diameter, 15 covered with
thick rubber and rotates noiselessly and
smoothly on a fixed base.

|~ " WINTER'S AIR TO WARM HOME

BY REVERSE REFRIGERATION

Tests of a method for reversed refriger-
ation indicate to enginecers of the Westing-
house Electric and Manufacturing com-
ﬁﬂﬂ'_tlmt it is possible to use outside air
for ht.ilinﬁ the home on cold days. In the
I:!rl:'-l:lt'll: :t: erator

in the ]1U|:]ﬁe1l
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which finds its way into the compartment
15 absorbed by the refrigerating mecha-
mism and discharged into the room slight-
ly above room temperature, The same
process can be used to heat a house in cold
weather, the heat being taken from the
outside air and liberated within the house
at a temperature sufficient to warm it
Thete iz real economy in the process, since
the encrgy consumed in mechanical re-
frigeration represents only a fraction of
the heat encrpy delivered, One test home
was heated successfully by Westinghouse
engincers using experimental equipment.
The arrangement can be used for cooling
in summer, also,

RING COWLING FOR PROFELLER

MAKES PLANE SAFER, I!i" Lr

Inereasing the safety factor Tor air-
planes by permitting landing at slower
speeds, a ringlike cowling for propellers
has been tested successfullv. The device is
said to speed up planes from thirty-nine
to 14} per cent in flight and to slow them
down as mach as desired for landing, The
cowling, which is a ring several inches
wide araund the air screw, straightens out
the blast of air from the propeller, ereat-
ing a partial vacuum around the fuselage
and thues increasing air speed. In landing,
deflectors inside the cowling are adjusted
from the cockpit to serve as brakes against
the wind, slowing down the plane and in-
creasing safety. The device can be used
o all ivpes of planes,

C 0

ﬁlp-c'\-l'r'l:.rlu ¥}
plane in Flighky pnd
Slgwing It Down for
Landing fre Two Ad-
vantages Clalmed far
Thie Cowl Arrange-
ment ardund Y"Prop”

Ladder with Adjustable Paper Tape Which Aids in
Learning Musleal Beale and Chards

MUSIC LADDER TEACHES SCALE
AND CHORDS QUICKLY E

By means of an adjustable papér tape, a "™
“music ladder”™ is being used to teach
seales, ehords and other fundamentals of
music in a short time. The tape 15 turned
with a small crank 5o it moves up or down
past eight rungs in the ladder, which can
be set by the user to any secale desired, On
the rungs are printed the terms of the
commaon scale, so that, when a letter on
the tape 15 turned oppo-
site the first rung of the
ladder, that letter denotes
the key which the scale is
it. Thus the student im-
mediately sees hefore him
the numhber of sharpa or
flats for any scale by
merely turning the crank.
Likewise, scale construc-
tion, interval measuring
and chord building are
visunalized by adjusting
the paper tape or chang-
ing the position of scale
rungs, The ludder can be
obtained in sizes for in-
dividaoal use, and also
larger for the classroom,

the Abr-




Huaw Mq:l s Disesibuted In One Faktory: Two-Wheel Letter and Fackaga
tont Wheel of Bizyels

Carrier Replaces the

MAIL DELIVERED ON TRICYCLES
BY GIELS IN EBIG FLANT

Mail is distributed thmugh thr' Fast
Pittsh s
Tectric and Manufacturing company by
girl messengrers operating tricveles, Two
front wheels support a box for carrying
letters and packages, while the rear wheel
is for propulsion, arranged like a bicycle.
The tricvele cquad handles 5,000 pieces of
mail daily and covers 20,000 miles per year.

YIREFRIGERANT FROM FLUE GAS

7

e

UTILIZEE WASTE PRODUCT

Manufacture of a valuahle refr[gcr.‘m:".

from flue gas, which now drifts into th

& mir gs waste, has been made practical, as

the result of experiments begun by Prof¥
hml]tm] P. Cadyv at the Unn-:'r*-'.ll::.r |'.|.J_q_

“Until thiz dev clopment, manu-
¥ Of this refrigerant,
xicle,
Ttaining’ not less than seventeen per

ceht of earbon dioxide, Flue pases containk 4

from cight to twelve per cent carbon d
oxide. After a zeries of experiments,
method was found for eliminating most
ippurities from the combustion chamber

eks before compression, was turned ints
id carbon dioxide., Although commer
el ﬁﬂ.mltins of the refr:gerant have nd

Mg LUJEM

'.;"3:'

been produced by the new
method, it has been esti-
mated that the solid could
be produced at not more
than $25 a ton, varying
with the cost of natural
gas. In a plant designed
to aperate on flue gas
from other industrial op-
erations, the first cost of
the gas would vamsh, the
only expense being its
purification and subse=
UEnt Processes,

"BUYER CAN LOOK
THROUGH EGGS
EEREE HE PAYS

Hopsewives who ask
for fresh eges now can be
surc of getting them if
their grocer has an “wm'hich
enables them to sce through a ca of a
dozen eggs at a glance. In effect, it 15 an
“Neray”" machine for ergs and somewhat
resembles a cash register in appearance.
Under the carton of eggs is a strong light
which 15 paszed through a screen and bro-
ken up so that the infra-red rays are re-
leased. This infra-red filtration and auto-
matic ray control cause the materials and
pases in the eges to reflect certain definite
colors, Fresh eggs have a clear golden
color and varying stages of decomposition
show up from red to green or purple, and
in extreme cases, black., By slipping a car=
ton in the device, the purchaser is able to
examine each individnal egr and be cer-

aim that every one of the dozen is fresh
before paving for them,

zolid carbor
had been confined to natural f_{:':-'ﬁ

d the flue gas, which is virtually color-3%-

Egg Tenters Which Enable Customers to See through
Cartons of Eggs I:-?u::z Buying Them

f{ W. TA
b m,‘.ﬁ.';
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Comfort and Beauty Features of Latest Autos

Tep. Lely, Simplified Deash
of the Graham; Large Dial
Incledes Speedamieter, Ame
meter. Crapoline Gauge. il
Gauge and Water Ther=
mometer 1 Top,. Right, Wirg
Wheels of the Cadillae Can
Be Converted into Disks by
Attaching Cower; L-cnter,
Lete, Blecks Bullt into Rear
af thie Graham Make It Eagy
ta Jack Unp Car;
Contoer, EILEQLE,
Caontaiper for Pas
per Towels on the
Hudscn Is Adagt-
abile 4o Qtlher Auing

Above, "Etraight Through'" View of
the Pillarlees DeSoto: Wate Thar Cen-
ter Columns Hawe Beein Ellminaied:
Door Catches and_ Laocks Are o
and Bottom of Body; Wicht, Pointing
to” Diivided Bomgier st Front of the
Lrahkam; This Innovation Makes the
Bumper Canform to Flowing Lines of
the Moders Auwto, Adding fa Ios
Beauty without Loss of Sirength
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M&;ﬁ;ﬂ of Dining Room of “Zanta Paola™;

Right, DVning Room with Boof Eollsd Back

SLIDING ROOF FOR DINING ROOM
GIVES LINER OUTDOOE CAFE

Ohie of the luxurious features of the re-

cently launched Gegee liper, "Sapta Panlag™ |}

is a sliding dome which covers the main
dining room. When thizs roof iz rolled
back, the passengers are offered the cffect
of an outdoor cafe in good weather., In
inclement weather the roof is as weather-
proof as though it were fixed permanently
in position,

GAS-SAVING ENGINE FOR AUTOS
HAS UNUSUAL DESIGN

Ihtended to reduce rasoline consump-
tion fiftv per cent in operation of automao-
hiles, an enpine constructed on unusaal
lines has been patented. A new cyele of
operation  developed by Prof, Hamilton
Johnzon, of Baton & L., 18 the basis
for the engine. In the Otto-cvele engine,
flmost universally used in automobiles, a
combustion space of fixed volume is pro-

‘vided. Into this the charge of air-and-fuel

! mixture is compressed before ignition, An
| inlet valve closes at a fixed point in the
 compression stroke of the piston. Profes-
~ sor Johnson's engine is arranged so the

o

volume of the combustion chamhber and
the time of closing the inlet valve during
the compression stroke may be varied
while the car is in motion. A piston which

AW
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moves up or down in the
cvlinder to Increase or
decrease the volume of
the combustion chamber,
is operated by a small
electric motor. A switch
on the dash permits the
driver to increase his
specd by starting the
mechanism which moves
the regulating pistons up,
increasing the energy
output of the engine. At
the desircd rate of speed, |
the switeh iz releazed and
the car continues at its
new rate, Reversing the
mechaniam decreazes the

auta’s speed. It takes about five seconds
to change from twenty miles per hour to
sixty, the throttle valve remaining wide
open at all specds, In the Johnson engine,
the compression pressure, the air-fuel ra-
tio, the explosion pressure and the per-
centage of dilation of the fresh charge
with burned-out gases from the previous
stroke, all remain constant, regardless of
the speed of the car, In the Otto cyele, all
these factors change as the speed de-
creases and each changez in such a way
as to lower the fuel economy of the en-
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gine. Professor Johnson points out that
the Orto-cyele engine gives excellent effi-
ciency and fuel economy when operated
with wide-open throttle, But at speeds of
twenty to fifty-five miles per hour, only
twenty to ffty per cent of the engine's
maximum energy is used, resulting in a
fallimg off of fuel economy. Professor
Johngon estimates that his new engine will
deliver an average mileage per gallon of
pasaline twice as great as is obtained from
engines now in use. :

c lle

PLANE WITH WINGS LIKE EBIRD
UTILIZES ROTARY MOTION

After makmg a study: for several vears
of the principles of aerial propulsion uti-
lized by birds, a New Jerscy inventor has
made an airplane with wings which he
claims applies the same idea, His/'ship is
equipped with three wings on each side
but they rotate instead of Aapping, the re-
volving blades giving a balanced action, or
flvwheel effect. The valves in the wings
open o the upstroke and glose on the
downstroke, thus functioning like the
feathers in a bird's wing. 1The power im-
pulze on the downstroke, swhen the valves
are closed, is a lifting action, thus keeping
the ship in the air. In vertical ascent and
descent, the wings are’ maintained at a
neptral angle. In forwird fight they are
tilteel into a negative, or gliding angle,
while revolving, Altithde is l'E‘;."'lJlﬂTt"ﬂ by
the 1]!’.‘,!.:']'1'_'1_: ol rotation) I

hﬂ' y
Airplane with F .|:||||- -"Fl"l"
U|:-a1.r-:h'|l:|:~ 1
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alves Closs on Downstroke and Onoes o
lhl.- Ftuth:rﬂ of Bird's Wing R

s jmmmfbﬂfﬂw C

£

ICs 505

Two Filler Holes Make It Easy to Care for This Tme
proved Air-Cell Battery

IMPROVED AIR-CELL A-BATTERY
FOR RADIO ON FARM

For operation of radios on farms not 7

served by electrical power lines, an im-
proved air-cell A-batterv has been pro-
duced, A second hlling of water to put

the hattery into service has been eliminag- *

ed, thus avoiding the occasional prema-
ture failure which oceurred in earlier air-
cell batteries, resulting irom neglect to add
water four hours after the first illing. By
placing a reservoir over cach of the two
' eX1Ta waler space
has heen provided, cai- 1
pensating for the settling
which takes place as the
solid chemicals dissolve
. S0 the improved battery
goes into service after on
filling with the solitior
at the correct level. Filler
holes are located near the
tront edge, accessible for
the monthly inspection
and for periodic addition
of water without remov-
g the hattery from the
receiver. The battery is
shipped dry, hermetically
sealed, and may be placed
in service any time after
manufacture,

: Canr

£

cells,

[l T

5 4
3.7 40 ad. e

f?ﬂé




i

306 POPULAR MBECHANIUS

Supercharged Engine Lifts Plane Eight Miles
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Supercharged Engine Lifts Plane Eight Miles

LN HiD- p AT s

BREATHING- Lo iy OMYEEH FIPES. POHT S10E
"1_5 BPFARATIS COMTROLS | mESERVE SRR VAR L IO "
— — = ! BARGGRAPH ROTTLES .-_'...-' "H,I

CONTROL Bom

FILOTS BEE AT MG
e MAGE

-

CEOTHIHG-
HEATIMG
SWITEH Brnabn

SFONGE < RUBEBER I - T
SHOWH AESORBER COMTROL
' SR i

i CUT DFEN T S
IHETRLKEMT

11 RECORD oF HiGH

TRPES VAR TG
g

e o L e

FLELIBLES 0
EATHIME
_..:..r.--E"‘:| HING

»
THagrams of the Higlh-Flving Vickers Biplang, Showing MAlterations Made if' ﬁ'.-..'-..:.l:_ Ship v"hi':'zl 1'-||_ﬂ|"|l'-"l:| It
1o Ascend Over Eight Miles: Moie hﬂge:'. Mask Worn by Filo} agd Electrically Heated Clathing

lr-.-li..-' ;PUH;LLP’\\.-ﬂf =1 L'!'l L—’LI_{:"_J.,_,- l__.-l'_,-!.':'.':ﬂ:l-- ﬁf_.
[ ” s ;
fm_,,-f_.k:_,f_ .--fJ' imh_bgj f;:z-;;r -
L




Eiﬁ-w

# s

PILOT IN HEATED SUIT CLIMBS
TO NEW ALTITUDE RECORD

When Capt. C. F. Uwins, British avia-
tor, recently Etimbed to 3 height of 43976
fect above the earth, he not only estab-
lished a new altitude record for airplanes,
hut accomplished the remarkable feat ina
stock plane in which few alterations had
been made in preparation for the attempt.
The ship was a Vickers two-seater hiplane
with S70-gquare-feet wing arvea, and the
power plant was a supercharged Bristol
radial air-cooled engine. The craft was
converted into a single seater, the pilot be-
ing placed in the rear seat and a cylindri-
cal fuel tank in the front compartment,
the regular wing tank being removed. The
compression ratio of the engine, taken
irom ordinary production, was ehanged
irom three to one to seven to one, the di-
ameter of the impeller of the supercharger
was enlarged, and a new motor mounting
was installed. Driven off the engine, rated
at 5323 horsepower at 11000 feet at 2,000
revolutions per minute, was a generator to
furmizh corrent for elecirically heating
the pitot’s clothing, the lenses of his gog-
rles and the repulating valves of his oxy-
gen-breathing apparatus. If the generator
failed, a twelve-volt battery could be in-
stalled to furnish this heat., Four cylin-
ders of oxveen were carrisd in oa special
compartment hehind the pilot’s seat, con-
trols and plugs to the various tanks heing
placed at the pilot's side. A sealed haro-
graph was carried in a special frame pro-
tected by rubber shock absorhers, and a
gpare barograph was installed in the rear.
The pilot took off at Bristol, climbed
steadily for 103 minates and landed twao
hours and three minntes after the take-off.
His mstruments revealed that has
was still climbing when he decid-
ed to descend, and that the climb
was rapid to 20000 feet and then
slowed as the atmosphere became
more and more rarefied. The flver
reported he was comforeable
throughout the experience, heing
kept warm by his electrically heat-
ed clothing and obtaining air
through hiz oxvgen supply. He
broke the record of 43,166 feet
made in 1930 by Lieut, Apollo
Soucek, of the United States
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Vindirlzl‘hla.chine Which Sells ERailroad Tickets to
endan Commuters and Makes Change ‘:

COIN-IN-SLOT RAILROAD ‘AGENT'
SELLS SEASON TICKETS

London commuters whao yse the under-
ground railway now purchase their week-

¥ tickets Irom vending machines.
deliver the ticket, test the coins, give the
correct L|1EI.Tlf.!"E stamp the ticket 1.'|.r1th dates
and register the price paid.

WATERPROOFED SLEEPING BAG

]h{*!.r__"“

n

HAS SHELTER FOR HEAD_". g *]

By applying a rubber coating to the in-.
gide of a cloth sleeping bag, a waterproof

garment for the outdoors has been pro- =
In addition, the bag has a four-

dueed,

foot extension at the top to shelter the -

1 {"il.I"L'I'.“'-__,]I.'II"-:I.'!l. f A

OEAYY,

Flap for Head Protecis ﬂutd-um' Elesper
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Arc Instead of a Filament

APOK USED IN ELECTRIC LAMP
INSTEAD OF FILAMENT

Instead of a flament, an electric lamp
ivented by a German derives itz hrillant
light from the peneration of a high-pres-
ure mercury-vapor arc. It consists of a
ompact glass tube with two electrodes
and i mounted on o standard screw sock-
et. It has a new type of activated cathode
and gives off a light containing an abun-
ance of the beneficial ultraviolet

living «Jells,“leaving nothing but the chlo-
rophiland the once-living cell contents in
L mixed and fluid condition. Light under

grious conditions of temperatures was
hﬂ d on the mixture, Luminous hac-
eria, that shine when oxvgen strikes them,
nere used as sensitive detectors of chem-

Jical activity of the chlorephy] mixture,

Their shining showed that the mixture,
though certainly dead by all common eri-

®eria, was still able to work with light to

produce the raw materials of food and
el. Chlorophy] is known to speed the
wroduction of corn in proportion to its

ahilorophyl the whole plant has, the more
it produces in both grain and stalk,

e large dial and twelve smaller ones
are contained in an electric elock, made by
a Nebraska priest apnd so arranged that
each dial gives the time in a different part
of the world, He has also made a cathe-
dral model which iz clectrically operated.
Above the twelve-lour mark 15 a lever
which turns on a mechanism when the

minute hand strikes it. This catses chimes
to tinkle and bells to ring at even hours
and floods the interior with light. A small
door also opens and fpures representing
the apostles parade slowly along the base
and depart through another doar,

ravs., The lamp dispenses with a
nsiormer or other anxiliaries,
and it 15 claimed it produces aliout
three times the candlepower of &
tungsten=filament lamp and burns 3
= about four times as long. =

Is CHLOROQERHYT SOURCE

Ay OF ENERGY?
LT

¢

Chlorophyl, the substance th:
makes plants green, is being stud-
ied in the latest attempt to un-
cover the seeretz of the souree of
chergy. Uhlosophy] 15 the means
of capturing radiant energy fro
sunbight. I'n one experiment,
FTeCn clover leaves were f_‘fli'lﬂ.ll'li!
to g fine pulp and hltered throug
close-meshed eloth to remove all

yit[a2
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Left, Electrically Operated Cathedral Clack: Right, Electric Clock

with Thirteen Disls Tells Ellul: arcund Werld
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Fins to Stop Shl%)ﬁﬂllmg&&verne

Sl:un Equipped with Fins;
L oagr Hlﬁ-'ht Closae-Un of
the Brobilizing Device Ex-
temding fredm Sade of Veascl;
Lower Lefr, How ithé Fins

Are Dperated

{ Opslora
c?!;m“vm

ME

Fins projecting outside the hull
IR wse s oo means of prevent-
| '|..| E ks

il'l:" | -I|._|I||-||1| riofil 17

rough seas. A special steering
0T, W hich has a small gy ORI e
#s s merve center, conirols the

When the ship rolls, the lead-
ing edge of the iin on one side of the hull
rises, while the edge of the fin on the other
side descends, The forward motion of the
gship causes the water to exert an upward
force on the uptilied fin on the descending
gide and a downward force on the tilted-
down fin on the ascending side. This ere-
ates a force, known as a couple, that coun-
teracts the rolling. The gyroscope sets in

s,

maotion the fin controls by operating elec-

trical relavs., The fins, located about mid-
ships, can be withdrawn into the hull
whiclf not in use in clear weather. I the
ship heels over, it can he hroonght upright
by setting the Ans at a Oxed angle of il
The fins, which act In 3 manner similar to
that af ailerons on an airplane, are par-
ticnlarly adapted for use on small vessels.

o L
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OLD TIN CANS ARE CONVERTED
INTO HOUSEHOLD ARTICLES

Useful domeztic articles are being made
m Guatemaly from a variety ol second-
hand or wadte products, Native sandals
are heing made from used automohile
tires, anil old nner tabes are converted
into waterproof covers for horses and
mules apd into collars and ox vokes, Ker-

osene n:éy are flattened into roofing m‘.E,
-

M m

ok, MY,

terial, hammered into pie plates and molds
for hread and cakes, pierced for coal bra-
giers, wsed for water buckets, Alowerpots,
[ard cans and for storing prain. Smaller
tin cang are made into dippers, and old
mectal druoms are turned inte water coii-
tatners, tanks for shower haths, troughs
for watering cattle, culverts under bridges
and roads, conduits for farm-water supply
and, filled with rocks, they are used as

L.J.iﬁ"‘ﬂlll-ﬁ';]'lh 1.1.]1".11']' dier EUI]HLT'IJ.EI:IUIL
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Ex;;erts ‘Pull Teeth’ of Bombs in Armored Pit

Grermen Explosive Experts
Are Salving Many Bamb
Qutrages by Making a
Thoreueh Sibiaily ol Every
Boambing and a Close Ex-
amination of the Misatle
Tiaelf - When Bambe Are
Seleed befare Explasion,
They Are Careiully Ex-
amtped. Then Made
Flarmless by Setting Them
OfF in an Armared Fik
Equlpped lar the |".I:|'!-\.'|5I".';
Above, ar Lefle, Iz & Cal-
lection of Time Bomhbs
Gatherod for Analviecal
'."i-ll.':|_l.': Hight, Techinicians
Whatching Bomb Expla-
alom in Armored Pit from
Their Dugour: Below, Ex-
ploding Bomba in Pit
Where Sovernl Can Be Ser _":f:

OfF at One Thome by the
Experts Fram the Safety
el Thelr Duagosit
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Study of Explosives Helps Catch Criminals

E—— 5 £l K
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Top, the Explesion Pit: En  Circle. Workmoen
Examining the Debrs After One of the Bombs
Had Heen Expboded; Sometases the Blagecials
in the Bomhb or the Manmer in Which It Is
Made Polnt to Soste Particular Character @8
the Manufaciturer Hecause she Police Kaow His
Waorkmanship; Right, Espert Dopning a Paic
of Fely H|||'1|:hh. hedorg Entering LAaborasory [0
Btudy Bombz Beized by Police: the Felr Skp-

pers Arg Weorn te Frevent a1 Poasible Explosion
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Concrete Arch Bridges California Canyon

L
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One of the outstanding
examples of modern con-
crete-arch construction in
this country iz found in
the recently completed
Bixbyereck bridge onthe
Roosevelt highway in
California-This structure
i5 714 feet long, with a
center arch of 342 feet,

anil carries the roadway
270 feet above the ocean
which the coast road par-
allels. The arch rests on
conerete abutments an-
chored in rock on precip-
itous slopes of the can-
van, 14 feet above the
creek. The arch ribs are
five feet thick at the
crown, nine fect at the
springing line and four
anil one-half feet wide.
More than 60600 cubic
vards of concrete and
600,000 pounds of rein-
foreing steel were used,
12445
PLANES TAKE MINE
MACHINERY OVER
| MOUNTAINS

Thousands of tons of
mining machinery are he-
Ing carried over motif-

| tain ranges and jungles
in airplanes to gold mines
almost inaccessible by
|il1.||:1."[' DICiTs II!IE TF.'LTlﬁrI-I.'!IT-r
= tation, A4,00-ton dredge
[* reeonily was carried b
= plane into the interior of
|« New Guinea, erossin
! ~three mountain ranges,
| This method was em-*
‘,f_::'p]n:.'i:t] to got early -ﬂ:‘:lit';s
4 ery, to escape ambush by
LE matives and to avoid th
cxpense of building a rail-
road inta the interior.
one instance, a stamp mi

Buccespive Bfapes In Constructlon ef Conceete-Arch Brldge onm Roosevel was carricd from Canpd
Highway: the 714-Foo! Structure Has an Arch af 342 Feer and Carrics the

W&&y elf

i |
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Roadway 270 Feet above the Ocean to g/‘: ijﬂc Eil'f]{'-". ‘i
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LUID IRON AT EARTH'S
CORE BENEATH
. THICK CRUST '.LE i)

]113.'[ the earth’s in f:rmr 12
1ass &f molten iron ig the theory
of J"'..HL&[IL:I.]'I. scientists, Prof. Rf‘g-
inald A. Daly,_of Harv Ini-
\'{tTF.i‘t}, p:ll:turr.:f. the earth.as be-
ing capped with a crust about
forty miles thick, then sections of
a sort of rlassy rock more rigil
than steel, and finally, at a depth
of LB miles, a core of molten
iroi. More than ninety-seven per
cent of the earth 15 too hot te
crystallize, due to extremely high
temperatures existing at the core,
Consequently Professor Daly he-
lieves the true strength of the
earth is confined almost entirely
N0 the crust, which is so thin, rela-
tively speaking, that it must bend
F=1 it hecomes loaded with glacial
-..1'!::*_ ocean water or deposits of
mf sand and mud. And, the professor
== says, it must bend in the opposite
direction if widely extended loads
of such materials are removed.
This theory accounts for some of
the major digturbances on this planet. It
seems best to account for the continuned
existence of dry lamd, for the orgin of
chaing of high mountains, for the rise of
lava into the erpse or all the 0 the
earth's surface, and for the great chemical
variety of the world’s lavas.
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THE CARTH'S CORE 15 COMPRESSED BY
22000 TOWRS OF PRESEURL PER SQUARE |NCH

2 4T

T—liguids invented by a Russian,
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Model aof Munster Ca-
thedral Mounted on a
Cart [or Exhibitlon Pur-

the Maodel Com-

tains 25000 Pieces of
Laminseed Wood and
17,000 Pieces of Tiling:
Two Men

Months: Building

Spent Ei

MODEL OF CATHEDRAL ON CART

EARNS L NG FO E{% P
Twa Mm Were

out of work constrocted 5 model of the
famous Munster cathedral, three feet wide,
nine and one-half feet high and eight feet
fong., They used 25,000 pieces of laminated
wood, 17000 pieces of tiling, and spent
vight months in building the cathedral,
then found they could not gell it. As a re-
sult, they mounted the model on a home-
inade hand-drawn cart and today are mak-
ing a Hving by trundling the cdifice over
Europe, selling picture post cards to those
who come to view £, The model contains
a complete set of tiny hells which ring the
howrs, quarter and half hours,

.
o MILK STORED IN FROZEN BLOCK
~ Milk is being frozen for storape in India

by utilizing a quick-freezing process for
The fuid
-, 5 irozen into large blocks and placed in

Iagram .-aE Sclentibe Theory about Earth's Composi-
tion; Mote Relavive Thinness of Cruse

o~

< storage for some time.. Testa have shown
% that it dges not deteriorate,

3
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HOUGH laws may be passed against

gambling, and teaching strive to sup-
press it, science has discovered that you
have in you a gambling trait, a take-a-
LLhance feeling that iz deeply ingrained.
“Sctentifically directed along proper chan-
nels by vourseli or others, this imstinct
may even make vou famons, while, if al-
lowed to remain uncontrolled, it may take
the wrong cotrse and strip vou of all you
pozsess, While gambling itzelf is frequent-
lv a vice, possession of a take-a-chance
feelhing 15 not and should even be encour-

514

iE

The Gaold Miners and the ™ i~
ing Family"™ Put inte Action the
“Liucky Feeling”™ We All Possess

This Famblinge
trait when manifested in gambling for
maoney, despite the fact that vou may feel
licky, 1s apt to prove your undoing, a fact
that mathematicians have proved by com-
puting averazes in chance plav. YWhen,
however, the lucky feeling 15 diverted to
Vi F

arei] ;|.|-|I'-_:;' Cerrain lines.

EFives
vou 2 better chance of making rood, espe-
caally i Vo are af a1 shv tvpe or lack con-
fidence 1o what vou are doing,

A survey of the wrong tvpe of gambling
for money during the past vear shows
that, either openly, or under cover, nearly
S1L0O0000,000 was spent on various de-
vices and games of chance by people who
thought they were lucky. Thiz great sum
was placed on a wide variety of hets and
pames In San Francisco alone, where the
Chinese lottery is popular, the weekly
take for the past vear has heen estimated
in the millions, In Chicago and New York,
where the policy game is in favor, espe-
cially in the colored sections, the amount
wagered weekly also ran into seven figures,

aUeupation or il|'|:-||'-.-'~i|-|1, it
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The BEridge Expert, Left, Makes 1 . rF
the Most of His Cards: Club N .
Parchesi Flayver, Eight, Raolies " i

B More aon Luck -

“The country seems to have gone lot-
terv-mad,” savs Solicitor Horace J. Don
nellv, of the post office department, who
has been examining the gambling and lot-
terv sitpation as it pertains to the mails,
The craxze for such gambling has been
greater in the past two yvears than in any
period  since Postmaster-Grencral  Johin
Wanamaker sent the Louiziana state lot-
tery into exile, During the past two years
1o less than a lalbon dollars Tias been kept
from going out of this country in support
of foreign lotteries;

“The old-fashioned Lowisiana and other

worlidl-famous  lotteries. which  brought
abowt the enactment of our stringent fed-
eral anti-lottery statutes were mere pyg-
mies in comparison  with the colossal
rames of chance now heing launched with
imndividual prizes of around 52,000,000 each,
ageregate prizes of 10000000 and gross
subscriptions of SF15,000000 in just one
single sweepstake, The gambler has but
one chance in six nmillion of winning the
big stake.

“Most of the alleged lotteries we en-
counter in the mailz are not lotteries at all
Dot stragght-out  iraudds. The promoter
simply pockets every dollar received. In a
Iottery that really takes place, the adven-
turer is juat as often duped. Counterfeit
tickets are zold and the purchaser bas no
means of knowing whether he holdz a take
ticket or the real article.”

[n this modern are, although vou may
actually have no intention of gambling for
money, vou are confronted on every hand
by a maze of gambling devices and lures
which bring the take-a-chance feelhng fre-

a5



516 POPULAR MECHANICS

= There is, however, no way of making
. vou win in the allotted nomber of
chances, no matter how lucky vou may
feel when playing.

[f vou play in a game in which there
are 51Xty chances out of 1,000 to win,
there is no guarantee that
those sixty chances will
occur if you play 1,000
times, Those sixty
chances may not occur
even if vou play 3,000
times, Owver a vast num-
her of times, however, the
average will be sixty in a

Top, Payving Election Bet by De-

ivering Tom of Coal by Flane;

Bight, Who Is *'Lucky” Herg—
the Answer Is *MNobody™

guently to mind. On cer-
tain nights your mavie

may offer prizes to the 1

holders of lucky tickets, At iraternal (™ thousand. For this reason, people

meetings, merchandize iz rafled for Y who devise and play svstems in rou-

the benehit of charity, Some stores of- J, ®% lctte or any other game generally go

fer prizes for lucky coupons bearing 4 _#1 broke.

winning numbers and vou may win a _[‘.f’-"“"r When vou gamble on a horse race,

prize ii vou guess the number of 2 a foothall game or the possible elec-

beans in a jar, "’.'f.r tion of a politician, you do so with a
Do vou feel lucky in some of these more or less definitely  formulated

gamhling devices or games and un- : opinion or with some knowledge which

lncky in others? Do voo have a par- T prompts you to make vour selection.
ticularly lucky chair, or lucky day in 3 However, when vou gamble on a slot
the week or month in the vear? machine, in a lottery or with
Just what do we mean by luck, dice, vou do o purely on in-
anvway ? stinct, feeling that certain col-
Adter making exhaustive tests, ors, combinations or numbers
scientizfs, psvchologists and are lucky for vou. In gambling
mathemaiticians have come to of this nature science declares
the conclusion that there iz no that, for the time heing, you
such thing as luck as we com- give up vour intcllectual for
monly think of it. They have vour instinctive life.
computed the chances vou have Every gambling game has at
of winning in certain mechanical least two sides, the winning and
pames or devices in which the the loging one. Luck favors no
constant factors are known, ="one. Yon may win or lose, If
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vou win twice in succession, it is a coin-
cidence. If you win twenty times in sue-
cession, it i still a coincidence, and vou
will find that, if vou continue to plav long
enough, you are tempting vour lock,
meaning that the mathematical law of av-
erages will make itself felr.

One of the greatest fallacies of the pres-
ent day is that the financial return in-
volved is the prime reason why a gambler
plays, Every human being iz, in 3 meas-

VAD PM'_Iv_E"I

T ALRANDE
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Selemce Knows Your Chances of Win-

ning at the Gaming Table or In a Lo

. tir '.IT'hrrE Is Mo Way of Making You

Fr Win in the Allotsed Mumber of Changes
i The result showed that the
male pupils were muach more

ready to take the chance than
_ the female, especially as they approached
R the are of maturity. The adult male was
o found to be the one with the strongest
Iucky feeling.
This fecling is sometimes so strong that
it surmounts scientifically known facts.
Recently Dr, E, I, Free, of New

wre, a gambler, from the farmer

who gambles his seed amd labor

against drouth and the elements, |

to the medical sciemtist who m- 770 o

. r I r 3 nF = " . = x
oculates himself with a newly dis- _. b%_‘*_-ﬁ'- ;:IT:;:‘ Il"{ ':?L‘t T{;' ::u:r.gl;-'l'ltp F.:l'i'llil }.
covered antitoxin, gambling his VL% s L E gy :d s I-ll fi] Ll
scientific training and belick E < AP 1= HLARINERL A e o -puas. dore
against death. ==

The lucky or venturesome trait R
has heen charted by psychologists =
as il result of many tests, one of g ]
which was conducted with 776 pu- -

pils of bhoth sexes varving in age

from ten to twentv-two, in an effort to
find the tvpe that felt luckiest, The psy-
chologist concealed a long mateh in one™
hand and a short one in the other. He
then told the pupils individually that if
thev correctly guessed which hand held
the long match, they would receive a three
days’ vacation instead of the customary
two. [f they guessed wrong, however, they
would only be given a one-day vacation, {Continued to page 113A)
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Callapaible Rowboat Conzisting of Four Boards,
Two Forming the Bottarn and Two the Sides;
Canvas Stripa Hinge the Boarda

PORTAELE FOLDING ROWBOAT
MADE OF FOUR BOARDS

Made almost entirely of lumber, a port-
able rowboat folds Hat for easv carrying.
The craft consists of four boaeds, two
forming the bottom and the other two the
sides, Waterproof canvas strips hinge
these hoards to each other. Seats, end
boards and braces are held in place by
hooks. To collapse the hoat, the seats and
rear end are removed, the tweo boards
composing the bottom are folded wpward
and the sides fold in against the bottom
boards. Seats and end hoard are inzerted
hetween the folds, the oars placed along
the top cdge, and the whole iz bouni to-
gether with two strape,

o ANTI-FREEZE SOLUTION HEATS
BINS OF AIRPLANES

Cin :Li 1igh hoiling point, a
glveol compound umm]nn]_'u. nsed as an
amti-freeze golution for antomobile radi-
ators 15 mow heing wtilized instead of wa-
tet in the calbin radiators used to heat
some of the latest transport airplanes.
The liguid is heated in coils in the engine
exhaust stacks and 1z then circulated by
an engine-driven pump through small ra-
diators in the cabin, Electric fans force air
through the radiator cores and then dis-
tribute it throughout the cabin. The high
temperature at which it operates provides

Canbtie orwd Canbne

Wﬁ?% 4’1 W

more heat from a given radiator size, and
the system is also protected against freez-
mg if the ship stands out of doors in cold
weather.

LUBRICANT STUDIED IN TESTER

¢ | GIVING ROAD CONDITIONS

Auto lubricants can be tested under con-
ditions closely resembling those of the
open road by an unusual laboratory ma-
chine. Lubrication
of wheel hearings,
universal joints,
spring shackles
and transmission
is studied as the
machine 15 driven
at variable speeds
in o room with
lemperatures as
low as thirty de-
grees below zeéro
or as high as 140
degrees above, Vibration and shocks sim-
ilar to thosze on the road are obtained by
holting a cleat on the driving drum. The
shackles 1:.111 be run dry or under a shower

of 'l.l.at r. Loading of the wheel 'Ih_aéFgE
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weight B 43,

Wﬁm’ e, W’r:‘,f“’ bing the tension
o8 Chicapn &L&‘i"hﬂf‘t wkare made when

H".";;nurr:l;dr:.?h"}"ﬁ- with springs,
"EEE 1ons, 15 hooked
up TransmissTr—rwse.. nts are studied
by coupling a regulation transmission to
the device, Among the observations at de-
sired intervals are: amount of leakage of
lubricant from wheel bearings under nor-
mal and high temperatores; evidence of
lubrication on wheel
bearings at low tempera-
titres s amount of leakage
from and degree of lubri-
cation in universal joints;
eondition of shackles as
to wear and lasting prop-
erties of the lubricant,

C-50
LOCK INSIDE GAS
TANK TO STOP
THEFT OF FUEL

Installed in less than a
minute withont any tools,
an effective gas-tank lock
which fits inside the neck
of the tank prevents the
theft of fuel by making it
impossible to insert a
hose in the container far
enough to reach the gas-
oline. The lock consists of a metal base
to which four spring ends are attached hiv
a screw, This is inserted into the neck of
the tank by means of a wire handle.

ing the handle causes the gprings to ex-
pand until they are tight against the sides.
The wire handle, which is filed near the
lock, is then broken off and discarded and
the lock doces not intericre with use of the
regralar Fas cap.

0 ceant
2 :z.L-nA’L

Simple Lock That Can B-e Inu:ﬂhd in Aute Gas Tank

u;j? &am@%
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MILK "'BDT’I‘LES" OF CELLULOSE
DISCARDED WHEN EMPTY

Dairiezs now
are using un-
hreakable cellu-
lose milk bottles
like the cylindri-
cal containers
for ice eream.

This Machine Makes
Cellulose Contaimers
for Milk, Sterilizes
Them. Fills Them and
Seals 1the Product
Ready lor Delivery

The machine which makes these contain-
ers also sterilizes them, Alls them wath
milk amd seals them ready for delivery.
After the containers are formed, they pass
automatically to a paraffin bath, then over
a refrigerating coil, thence to the fAlling
unit and finally to the point where the tops
are scaled. The bottles are packed in cor-
rugated-paper cartons which are used as
cases for handling and distributing, No
hand touches bottle or milk at anv time in
the packing process, and the machine has
a capacity of twenty-five hottles a minute.
[t has been found the cellulose bottlez do
ot transmit heat readily, and they are
digcarded when empty. When a lip at the
tap is drawn out, the hottle becomes a
Bandy pitcher. The container can carry
the trade-mark of the dairv handling it,
and. dating dies steneil each bottle as it
iz sealed,

fiSome transport planes consume E,Sﬂﬂ
gallons of gas on a ::trﬁ

jmlﬂa_:o

. of, ({31
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Adjustable Metal Supports for Ve
o Arg Ellll-h'ptu- u.h-ljun

METAL SUPPORTS FOR PLANTS
REPLACE POLES OR STAKES

Production of various vegetables and
snall fruits is being increased by the use
of metal supports instead of the poles and
stakes ordinarily employed. The device
consists of a steel post, seven feet long,
with five wire rings of varving diameter
attached about twelve inches apart. Each
ring is supported by three hooks which
can he attached to or detached from the
flanges of the post, and each succeeding
ring is larger than the one helow it in or-
der to take care of the natural inerease in
a plant’s growth, The support can be used
for peas, beans, cucumbers, tomatoes,
grapes, raspberriez, and in new fruit and
nut groves where the trees require sup-
port in their early stages. A special base
cnables the support to be turned upside
down and used as a display rack.

kan Polea ar 5:

DEAWINGS PRINTED IN COLORS

C /o REPLACE BELUEPRINTS

Tracings of mechanical drawings mav
be reproduced in various colors to replace
hlueprints by a new process. Ked lines on
white background, black lines on green,

vellﬂw rosce and other combinations are
,Eiemmu 23/

tables and Sma_lt Fruits;

akes
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available, By printing from a posi-
tive tracing instead of a negative,
these color relations are reversed,
securing white lines on red, green
lines on black, yellow lines on
black or rose lines on black, Since
the paper on which thiz work is
done is never wet, the time of dry-
ing prints is saved for busy draft-
ing rooms. After exposure, the pa-
pers are rolled loosely and placed
in a glass case, at the bottom of
which is a vessel of ammonia.
Development may be observed
through the glass.

NON-SLIPPING CLAMP FOR
SAFE HANDLING OF
SHEET METAL

Protection of workers handling
boiler plate or sheet metal is pro-
vided by a never-zslip clamp. The
crotch of the clamp hook, usually
the first part to break, is made
very strong, in order to enable it to stand
sttdden changes in load, It is casily at-
tached. A mumber of plates of the same
width may be lifted at the same time,
while round pl:m:s can be handled by at-
ql'(‘hllla, three of 1111. safety I:uuh_-

They

_a-

How Mever-8lip Clamp Protecta the Worker by Safe
i tal
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IH his little coop under the roof

of & hangar at the Chicago miti-
nicipal airport, a United Air Lines
radio operator giFTs oul the win-
dow into the murky haze of a raw
winter night, then glances at a
clock above his desk., The clock,
circled with letter combinations
representing planes, instead of
numerals, indicates it is time for
the pilot of an eastbound plane to
report, and the operator speaks
inta the trangmitter of a two-way
radio phone,

“WUCG, Chicago, calling John-
son in 232; WUCG, Chicaga, call-
ing Johnson in 232" he repeats.
“Go ahead, Johnny"

Forty miles west, and high
above the clouds, the meszage
sputters in the earphones of Pilat
Johnson at the controls of 232 as

w " ”) I"'""th

W

i V! W wmm||llﬂum
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“Hil |

Abave, Trimotared Pasdenger
Plase :

Below, Radio 'ﬂptrnmr =118

the trimotored transport roars Roof of Hangar at Chicago Mu- :

g Y d nicipal Airport. Using Eadio Tel- b
toward Chicago at 120 miles an hone to Aid a Filat sbove the j
hour with itz load of passengers, beld to Land. lo Bad Woesther =

mail and express.

“Tohnzon in 232, Johnson in 2327 re-
plies the pilot. “About twenty minutes
west of Chicago at 2,000 flving the heam.
What's vour weather and barometer "

“Chicago to Johnson in 232, comes the
instant answer, “ceiling 500, visibility, one
and one-half; wind, northeast, ten: ba-

rofeter, 2002,
for vou.”
“Toehnzon in 232." retorts the fiver, 0K,
keep radio range in continuous operation.
That's all.”
This conversation between a pilot in the
air and a radio man on the ground at the

I'll be an the roof looking

521
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plane’s eloud-obscured destination marks
the beginning of a period of twenty min-
utes of close teamwork between pilot and
operator during which the latter acts as
ears and eves for the flver in bringing
down the ship. To the layman the ex-
change of messagres may cound unintellis
rible, so let us see what they were talk-
ing ahout,

When Pilot Johnson left Des Moines,
he had weather reports from Chicago in-
dicating that the vicinity of the airport
was covered by low-hanging clouds. He
has not found this hard to believe becanse
lie has encountered clouds and fog as he
sped eastward, However, he has outwit-
ted the weather by climbing above the
haze and depending on the directional ra-
dio beam to keep him on his course, rather
than the flashing signal beacons on the
rround, By telephone he has been report-
ing hiz progress each few minutez to
ground srations,

Forty miles out of Chicago, he made his

MECHANICS

last scheduled report and this is what has
just been heard. He told the operator that
he was about twenty minutes from the
landing feld, flying at an altitude of 2,000
feet and following his radio beam to bring
him to the airport. In turn, he asked the
operator for conditions over the field, and
also requested that the beam be kept
waorking continuons to direct him ontil he
landed.

The operator has told the pilot that the
ceiling or altitude from which the field 1s
visible, iz 500 feet; that horizon-
tal visibility is one and one-half
miles: that there is a northeast

I.l:.inE Radio Telephone on Groued to Talk with Pilata

verhead, and & Modern Passenger Transpork
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wind, and has given him the barometer
reading, He has also delivered one addi-
tional message which heartens the pilat
flving above a “hlind” field—"1'll be on the
roof looking for voii.”

The flver knows that after arriving at
the field, he must descend to an altitude
of 500 feet above it before he can sec the
airport. He i3 expecting the radio oper-
ator to guide him down through the
“soup” by listening to his motor and ad-
vising him of hiz location until he pets
low enongh so his own eves can penetrate
the haze,

The operator dons a heavy coat, gloves
and cap, picks up an extension phone and
climbs a ladder to the roof of the hangar,
where he opens a box, plugs into the ex-
tension jack and listens. Soon, over to the
weat he hears the drone of the trimotor,
The pilot has ridden the beam until he
reaches the “zope of silence,” which indi-
cates to him he is almost over the ficld.
Mow the pilot wants the eves and ears of
the radio man, and calls for his aid.

_Tu]ms-l.'m in 232 aver the field in Chi-
cago going north,” he tells the operator,
“T'Il let down coming south on the beam.”

On the roof, the radio man gets the mes-
sage as the ship roars overhead and an-
SWETS. 41:'|'L|Lf1gr_1 to jnhrl-vl:rﬂ in 232" he
says, gazing into the haze. “0.K. Johnny.
I can hear you over the field. Weather is
the same, Ceiling, 500; vizibility, one and
one-half; wind northeast, ten. Floodlights
are turned on. No other planes in flight.”

This message means much to the pilot
as he acknowledges it. His own idea of
exactly where he is has been verified, he
has the present weather condition, he
knows no other ships are in the way—anid
he hears the feld beneath him s “lit up
like a Christmas tree,” as he wounld ex-
press i, So he cirelez and comes back,
meantime  losing altitude.  Tmvmediately
comes the voice of his unseen aid again.

*Chicago to Johnson in 232" says the
operator, “Hello, Johnny, I hear you,
now you're over the north side of the field,
Everything fine down here, Lights on and
nothing on the field. Now vou're just
ahove No. 2 hangar. I can see the school-
house across the held, T just saw you,
Johnny, Turn and By north.,”

This message has given the pilot con-

{Confinued to page 1244)
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Elewen Steands of Twing Are Cut ar Same Time pfrer
eing Measured on Device

TWINE IS5 MEASURED AND CUT
ELEVEN TIMES FASTER

Speeding up the upholstering of furni-
ture, a wheel with protruding prongs 12
'|.1=-E'I.|. for measuring and cutting eleven
picces of twine at a time. Formerly, only
ope length of fwine was cut at once. Cer-
tain lengths of twine are used extensively
in upholstering, so the measuring device
can be adjusted for lengths of thirtv-four
inches up to three and a half vards.

NON-CORROSIVE BATTERY POST
IS EASILY INSTALLED [ § 1{1

Non-corrosive and easily ir|a1:||1|_-r1 an
improved battery terminal has been pro-
duced, It consists of a round section of
= . lead, shaped on
one side to fit the
battery post, with
a lead ring to en=
circle the post. Tt
also 1= hollowed
from the same end
to take a lead plug,
alzo fitting the bat-
tery post, A small
coiled spring, in-
serted ahead of
the plug, automatically keeps the device
tight ont the post. The battery cable is in-
serted into another lead projection aﬂd
Jhti_:m.d with a small *:.ctan:rev. f}f

J
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on speedometers. The
most common fault was
in distribution of braking
power, OF 1686 cars fail-
ing to pass the test, fortv-
five per cent had this de-
fect. Cars were rejected
when there was a varis
ance of forty per cent or
more between braking
power of the front or of
the rear wheels, Bad
headlights were found on
forty-two per cent of the
total, twenty-three per
cent had no stop lights,
or a light not in working
order, headlights an
cighteen per cent were
out of focws, and twelve
pet cent had no light dim-
MErs, F]'r_lr:ll_ wheelsz |:-E
thirteen per cent were out
of line, and rear wheels
were out of alinement in
two per cent. Seven per

cent of the cars tested

Might Wiew of Illuminated Fowntain on Capitol Grounds in Washingten with
Diome of Capital in Background ; Changing Colors Add to the Effect

MANY COLORS LIGHT FOUNTAIN
ON CAPITOL GROUNDS

e of the world’s most spectacular
fountain-lighting svstems is now in oper-
ation i Washington,  I¥, C,, where a ter-
race fountain at the Capitol grounds has
been equipped by the Westinghouse Elec-
tric and AManufacturing company for night
illumination, From the standpoint of elec-
tric power and equipment vsed, the svstem
i= one of the largest now in operation, the
vater in the fountain and terrace plaving
over i combination of six colors,

MOST AUTOS 50 OUT OF REFPAIR
(j AS TO BE DANGEROUS

Seventv-nine per cent of all automobiles
in operation arc so out of repair as to bhe
dangerous on the hiphways, This inter-
pretation might be placed on the results
of an examination of 2,134 cars voluntarily
sbmitted to Prof, B, A, :'.[-i_l_l'-;_'r. ]'lii.'.'iil".";ih:'."
engineer at lowa state cottege, These cars
had an average ;LL{E{)J about three vears
and an ﬂ".'!.']'ilgtj about 300K mailes

W

'3

had no parking lights amd
tail lizhiz did not work
ot 5% per cent, Mo wind-
shield wipers were found on four per cent,
steering gears were loose on three per
cent, horns were missing or did not work
on two per cent, headlight power was
wek on twao per cent, tires were worn
smooth on two per cent, and two per cent
had no rear-vision mirrors,

e =

ELECTRIC STEOPPER SHARPENS

SAFETY-RAZOR BLADES

Safety-razor blades are sharpened eas-
lectric stropper which gives g
o~ waler blade a keen
cilge in less than a
miinute, The strop-
per consists of a
metal box, the low-
er half of which
contains a small
motor which
drives a set of four
rollers covered
with spiral strips
of stropping mate-
A double-edged blade, when dropperd

"cl'ﬁi L:-er.wm_-g :?U_
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site pairs of rollers, comes to rest with 1ts
edges on the lower spirals, When the
hinged Lox lid is closed, the upper rollers
are pressed mward so they touch the up-
nper edge of the blade, and at the same
,,,nl_im-e a switch closes and starts the motor,

-i‘i‘: SEATS OF GRANDSTAND HEATED
: BY ELECTRIC CABLES . ,; -

—

Grandstandsz for the m:n:-::nmmrr:lntmn of
winter-sport enthusiasts in Switzerland
are now being heated electrically, In one
such stand, insulated cables are placed in
rows of three under the seats. Tin strips
radiate a vuniform heat and only a short
time is required to heat the entire stand
in this manner. In order to avoeid short
circuits, every cable length & prounded
through an automatic switeh which im-
mediately disconnects the endangered sec-
tion. The current is supplied by the same
power plant which makes the artificial 1ce

for the skat ilif rEi: Eur other apart,

COAL GAS FOR OPEERATING AUTO
IS MADE AS CAR RUNS gv-fju'

Coal gas, generated as the car ;'1_1115_. can
be used for operating an automohile. At
the rear of the car is a burner that con-
sumes anthracite coal. The gas 15 carried
directly to the motor, which is adapted to
use of this fuel. Under test, one flling of
2530 pounds of coal waz sufficient to drive
the automohbile 300 miles over Englizh
highwave,

Filling Ulp Burner of Auta "I'"h-nl: Futs on Coal Gas;
nser, Plpes Carrying Gas to Engjne

L;Eemwami L,&wmqo(ﬂﬁ_
/’f/”" Wﬂﬁrwf_,a{q A Ihde W}MIEM% L.ic-“'-{'i.a.-t.-ﬂ:

ANICS AW

Top, Planting Time for the Miniature Greenhoisss;
Battam, Growsh after Only 8 Fow Days I

MIDGET GREENHOUSE FOR HOME
AIDE PLANT GROWTH

Seeds can be gperminated and growth
started quickly in a miniature grmn'hnu:—'.e-..%
for the home. Peat moss inoa muslin 1111.1.:"‘\—\)
i5 the growing base. The hag is permitted
to soak in water, then is placed in the
preenhouse. A blotter 15 laid over the wet
hag, two small benches giving the effect of
flower beds arve installed, and the seeds are
placed osn the blotter. Eight tiny flower
pots also are provided, to be Alled with
earth and planted with seeds or slipe.
PPlants can be set into other pots when
thev outgrow the greenhouse, which iz
five-by-six-by-twelve inches, and a second
planting started by washing off the bag
and using another blotter. Six different
kinds of seed are supplied with each green-
housze, enough for six plantings, Made of
rlass and a metal frame, the greenhouse is
decorative for the home or apartment.
Complete planting instructions are fur-
nished with each unit,




Above, Walter Scott, Known as Death Valley Scat-
ty, (regtimg Visdrorzs te His 52,000,000 Castle im

eath Walley, Calif, Kmown as the Hotest and
Licrangsit Eﬁut in This Country: Five Years Were

Spent in Bullding This Desert "“Shack.” as Scotty
Calls Te, and Materials Wers Hauled by Truck and
Wagon BMore Than 160 Miles fram the Mearcst

Raliread; the Ranch Eesembles a Barcnial Estate

Below, One of Turreis
of Castle; Righe, Ha-
renial Gateway to Cas-
tle; There Are Hine
Spanish - Moorish
Diwellings, Connectesd
by Mystéerious Unders
growid Paisages
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Two-Million-Dollar ‘Shack’ Resembles Palace

- = I E b2

Above, Living Boom af
Castle; Walls of the Struc-
tore Are Thres Feet Thick
and Elaborately Insulated
Againat 130 Degrees of
Sumimer Heat: There In an
Undesgraund Cave House
with Kitchens, and Suabters
rafgan Tumnels Flank an
Enormous Tiled Swimming
Pool, w0 Wislicrs Can View
the Antics of Swimmers nn-
der Water

Twao Views af the Casele: Ir Is Filled with Casily Fur=
mishings, Incloding a 350,000 Pipe Organ; There Is
Alas & Het of Electrical Chimes

Top and Battem Thiotos £ Frasher
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Broken Porcelain Beautifie§ Siamese Temple

against skidding than to
try to stop the car after it
starts sliding, The best pro-
tection 15 to cut down the
average rate of speed un-
der conditions that tend to
make the automobile skid.
In addition, a further re-
duction of speed is advised
on hills, curves, at inter-
sections, in congested traf-
fic and at anv place where
A necessity of stopping
may arise. The driver can
add to his safety by taking
more time to begin to stop,
by staving on the alert, by
keeping his brakes in cor-

Top and Bottom Wiews of
the Wat-Chen, Temple
Which Is Decorated with
Broken Dighes, Like That
i in Cantér Fhoto

i Thousands of hits
of hroken dishes help
to make the greatest
temple in Siam, the
Wat-Chen, more
beantiful. From adis-
tance, the spires and
tiging terraces of the
structurc seem to
sparkle with sunlight,
while the tropical
moon s reflected n

tiny lights that make the temple ap-
pear studded with gems, All kinds
of dishes were nsed in placing the
final bits of ornaments, Along the
sloping hacksteps of the temple, a
miultitude of flowerlike designs
made from dish chips is set. Blue,
pink, yellow, coral and almost every
ather color known to the porcelain
and china industry were used, some
of the pieces from dishes that still

are favorite patterns,
Iy

.L':I SKIDDING BEST AVOIDED
BY REDUCING SPEED

rect adjustment and by ob-
serving the suriace
of the roadway and
cutting down his
apeed accordingly,
A new kind of skid
has come in this day
of rapil acceleration

While much advice is given on what to  and powerful engines. [t is the power skid,

do when vour automohile skids, experts

agree that it 15 better to take precaut:

resulting from racing to be the first away
ns when the traffic lisht changes to green.

r‘i"/al 7/3 2
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COMMENT Axp REVIEW

T is little cause for wonder that youth as it surveys its world today experiences
a sense of bewilderment which in many instances breeds discouragement.
Young manhood has energy, ambition, dreams. It wants to make a life that will
be worth living, but, for the moment, there appear to be many
obstacles in the path and more closed doors than open. And
vet there probably never was a time when need for what youth
Doors C"PE” can contribute was greater than 1t is now, and need consti-
to Yourk tutes opportunity. "We are passing through a period of transi-
tion, of readjustment in our world, Such periods are always

perplexing ; but they are also challenging. Mor is it the folks

who stand around waiting for a break, as they call it, who
realize on the possibilities of such times az these. On the contrary, it is the
folks who prepare themselves by developing knowledge and skill; who use their
heads to think of new services and new methods to whom the world answers
with rewards. Too many young people, seeking jobs, are seeking merely a con-
nection with the payroll. In slack times such applicants are quickly turned down.
I't is the fellow who comes to an employer with some intelligent understanding
of the work he asks to do, with some display of initiative, some promise of a
mind interested in the job itself, who gets sericus attention. For such voung
people closed doors apen.

=EE=

WE have sometimes thought it would be an excellent thing if the First of April,
by long tradition dedicated to All Foaols, should be redeemed from its trivial
and tricky celebration and rededicated, seriously and honorably, to those pia-
neers of civilization whose contemporaries called them foals,
but to whom posterity has erected monuments. There was
. Christopher Columbus, derided by the smartly self-conceited
An Apeil because he believed that by sailing beyond the horizon—the
Celebration warld's edge as many thought it—he could find a new conti-
nent; there was James Watt, who dreamed of power as he

beheld the steam lifting the lid of the kettle: there was
Charles Darwin, chided as a dunce by his school-teachers he-
cause he took more interest in toads and grasshoppers than in hig Latin ETam-
mar; there were the Wright brothers, evoking skeptical grins by efforts to fly.
Those are but a few. A long list could be compiled. It has been the habit of the
crowd to shout “Fool!™ at any man whose keener vision and enterprising spirit
carried him out of the ruts of the commonplace to explore untrodden paths and
attempt what smaller minds regarded as impossible. Tt takes courage to advance
in the face of ridicule. All honor, then, to the Glorious Company of Fools.

=i

IT_W-HE Louis Pasteur whe said toward the end of his notable carcer as 8 scien-

tist and servant of humanity, “Science has extended the frontiers of life.”
Never was the significance of that statement more evident than today. The old
frontiers that were geographical have almost ceased to be.
Ewven the icy barrier of the Antarctic Pole has been pene-
trated. But new frontiers of the human mind and spirit have
T he New developed. In the realm of the physical and social sciences
Frontiers we are exploring untrodden territory. That is why there is
urgent need today for trained minds, for minds trained to be

=

observant, to be analytical, to be expert in following trails and
applying facts to useful ends. More than ordinary leisure
cxists today for mental training, and few there be, who, having the will, cannot
find the opportunity to employ that leisure to advantage. No mind need lie fallow
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&ﬁ because its owner cannot g¢ to college. Instructive books are cheaper than at
any time in history—and befter written. Correspondence schools of high stand-
ard are offering special inducements, Public libraries will provide courses in
reading. The home student has advantages that the college student lacks, To the
amhitious student there is a big stimulus in being thrown on his own resources.
In college there are many parasites who get by through picking the brains of
their more diligent companions. Trained minds are not made that way. The dis-
ciplined mind is the result of |personal digging and problem solving,

SF‘RING is coming in the ddorvard. Crocuses are in bloom in sections of the
country where the snow byt lately spread its crystal carpet on earth’s floor.
The annual miracle of a world made new is being wrought before eur eves. Much
that is old and cherished will be repeated, and we would not
have it otherwise. Life would lose its meaning were it not for
Spring and those renewed experiences whi.:_h sustain its sense of nuqtiFu—
g Naw ity LBut aEv:ra tomorrow has 1ts 5urnr1?en. Hz}u’s r.’lm::un{un
continually is baing extended, and fresh discoveries await him.
World He is promised, for example, airplanes that will travel at 1,000
miles an hour. haz breached the stratosphere—the outer
siiburbs of earth’shatmosphere—and its exploration is now
possible. Millikan and Compton are pursuing the secret of the cosmic ray. The
harnessing of mightier forces than even the superpower engineers have con-
ceived, iz a dream toward the realization of which the race advances. New mate-
rials for man's buildings and Hﬂfhﬁﬂﬂti—%ﬂs and creaseless fabrics,
paper-thin copper sheathing and dress materiftH . stronger, more durable
than silk or linen—are among recent wonders. Remote control of factory proc-
esses; machines that type the message of the voice; newspapers set by wire—
auch things are on their way. Radio and television have vet to combine forces
for the world's greater enlightenment. It is a marvelous age in which to be alive,
and in the heart of him who retains his capacity for hope and wonder, whatever
the season, it is always spring.

==

THIE thing of economy is not so simple a matter as it seems. No one gquestions
the urgent need for it. The popular cry that has risen for reduction of gov-
erprmental expenditures echoes only the painful necegsity that most of us have
experienced in our own affairs. Unquestionably there has been
inexcusable extravagance in the use of public funds. But when,
. in the dying scssion of the last congress, Representative La-
Looking at Guardia, of New York, kalted a slashing attack on research
Economy appropriations for the department of agriculture, he raised a
question as to the real nature of economy which demands con-

sideration. There are so-called economizers who think only in
terme of saving dollars, and not at all in those of conserving
values that come from the expenditure of dollars on productive enterprises.
Cutting out expenditures is only one phase of economy, and the least important.
Another, and vastly more important, phase is the wise expenditure of dollars.
Often it is more economical to spend than to save. For example, it is more eco-
nomical to spend what is necessary to mend a leaky roof, than to save the money
and let the lealk grow and the rain ruin costly walls and furnishings. It is more
economical to spend money on education and research, than to save it and lose
in precious opportunity and discovery. Last year, the University of Illincis
gsaved the industries and citizens of that state $124,000,000 as a result of its re-
search work—more than the total receipts of the state treasury. Consider what
@ folly it would be to cut appropriations for such service as a measure of economy.

==
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TAKE a spiral spring and set it perpendicularly on a table. Now begin at the ﬁ
bottom and follow its convolutions with vour finger. You will note that in
pursuing the wire coils you seem to be retracing your movements, going back-
ward as it were, But vou will note also that you are steadily
rising to higher levels, that the reverse into which the coil
throws you is part of the climbing process. The progress of
Progress civilization is like that. A hasty review of history through the
Is Spiral receding centuries will show you many a time when it seemed
! as if civilization were in reverse; as if mankind were going
backward instead of forward. But the long-range wview wiil
alsa show wou that always, in spite of such times, mankind
came out on a higher level of knowledge and experience. So we can have con-
fidence that presently we shall emerge from the present twist of the spiral on
higher ground, with broader horizons for vision and bigger opportunities for
living. Men who know tell us that we are on the edge of amazing applications of
science to the doing of the world's work and the enrichment of its life. The
pages of this magazine amply testify to that fact. Creative and conatructive
thought has not stagnated. It is still the mightiest power in the world. Get in
tune with it,

==

PRUFEEEE}R James H. Breasted, of the University of Chicago, world-famous
oriental scholar and archaologist, declares that man “stands now at the be-
ginning of a new exploration. ... The country that he is just crossing into is the
kingdom of the mind and the spirit,” and then, delving into the
rich lore of the remote past, shows us how in the earliest be-
Right ginnings of human progress, man, the “most wonderful crea-
arrd tion in the universe,” discerned the realm of moral values, and
defined, with marvelous insight, the difference between right

Wrong and wrong. In his new exploration man may well be guided by
that definition, embodying an eternal principle. Before the
days of Moses, from whom came the decalog, an Ethiopian
king discovered the definition written on a worm-eaten papyrus, and carved it on
imperizshable stone: “The God decrees death to him who doeth what is hated,
and life to him who doeth things that are loved.” 3o it reads, as vital in sig-
nificance today as when it came fresh minted from the mind of a thinker in the
world's dawn. Much confusion as to right and wrong would be saved us could
we get hold of that principle. The thing that is hated is the thing that does
injustice and injury to others, and the things that are loved are those that con-
tribute to the happiness and security and welfare of others—and so to our own.
In the kingdom of the mind and the spirit, that is the law by which the highest
@ posgsibilities of humanity may be served. @
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METAL TAGS ON MARKED FISH -7 handled by hand, the rest being converted

RECOVERED WITH MAGNETS =~ into meal and il The nickel tags are col-

l[ected by the magnets from the herring

Identification tags placed on Alaska 11“-; meal as it passes through deving troughs,

ring in an effort to work out a conserva- 2 As the localities where the fish are tagged,
"Eiurn program for this '-:Ji:Lit':. of fsh are  and also where they are canght, are known,

"IlJL’; recovered by the nse of electromap- § it i an easy matter for experimenters of
1ets, I meost cases, numbered taps placed 5 the bureaun of fsheries to determine the ox-
E iﬁn fizh 1o trace thelr wandering: are col- F tent of migration and the amount of inter-

eocted as the fish are cleaned, but only a= mingling which goe: on between various ™=
mall percentage of :11n herring 1.|L11.1'| iscy known schools 1:r Alaska E:ermg
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ESTLESS America!

That's what America
scems when von study the
thrilling, moving lives of her
anceesaiul sonz, Thev are rest-
less men—ambitions men—
doers amd dreamers, who are
never quite satisfied,

Take “Mel" Traylor, What
an adventurous, spirited,
American lile has been his!
And what an example of how
far the imagination to do
things, and the integrity to do
them well, and the determina-
tion to keep on doing them,
can carry a man! In some ways I think
that Mel Travlor is just about the most
inspiring American [ have ever met,

O the face of it, he didn’t have a chance
as a boy. He was born on a hill farm in
the mountains of southern Kentucky. His
father’s family had for a hundred years
settled back in those forgotten hills, while
the rest of the world was moving forward.
It took a lot of intelligence and energy
even Lo earn a living in thiz limestone hill
countrv. Mel’s father was industrions and
hard-working, but had had no advantages
whatsoever, nor any education. He raised
a little tobacco and corn, and a few hog:
and sheep. At the end of a vear, if he had
garnered 3200 in money, it was a pretty
pood yvear. Of course, practically. every-
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thing the family ate was
raised right on the farm—and
to a considerable extent 1t
was self-sustaining.

A couple of miles away was .
a little country school that opened in July
and ran until corn-shucking time in early
October, When Mel was about ten vears
old, the term was extended to five months,
hut always one or another of the Travlor
bows had to stay home part of each week
to help with the farm work. The nearest

COUMTY &HFIFTAMT
STATES ATTORMEY



Who Went Places

railroad was some forty miles away and
the closest town of any size was Columbia,
the county seat, which was sixteen miles
by a winding trail that led out of the nar-
row valleys of these Kentucky hills,

It was the trail that was to lead this
maountain bov up to the mighty places of
the world—from a mountain hut to the
presidency of the great First National
bank of Chicago, and the position of one
of the real leaders in American lifte. And

all done within forty-seven years from the
day he was horn,

Follow that winding trail and you will
learn what gives this restless country of
oiirs her real sreatoess,
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There are hundreds of points in this
fascinating Travlor road to success that

are charged with high dramatic mterest,
but of them all, the one that 15 most ap-
pealing was a summer day in the little
foothill town of Hodgeville, Ky, when

this boy was nineteen years old. A few
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adjoining his own Adair
county, and on horseback he had jogged
over the clay roads and trails, unsoc-
cessfully eanvassing the hard-fisted hill
farmers, He had never been in this part
of the world before, and it was a great ad-
venture to turn his horse’s head toward

Hodgeville.
Suddenly he heard a whistle blow—it
wias a strange noise, the first whistle he

had ever heard, Then there was a puffing
a clanging amd a great rattle and bang, and
while his horse tried to ron away, a train
rolled by,

It was the first railroad train Mel Tray-
lor had ever seen and it gave him ideps—
lots of them. This train was the way out
into the great beckoning world, Tt was the
iron trail that he was going to follow, The
restless urge had cavght him,

He could hardly wait to get home and
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tell his father and mother about the great
sight he had seen and the dream that he

had had. His father was never to see a
railroad train, and it wasn"t until twelve
vears later, when Mel ecame back from
Texas to bring his mother to his new
home, that she experienced the thrilling
sight.

That following vear he passed examina-
tions for a teacher’s certificate, and for
two vears taught school for the five
months” term at 330 a4 month, The rest of
the months, he worked on the farm and in
spare moments read Blackstone. Over at
the county seat, sturdy old General Gar-
fiett had become interested in the boy and
had logned him lpw books,

POPULAR MECHANICS

But that puffing, roar-
ing train that led off into
the world was too much
competition for even the
law, So one day, with $60
he had saved, he rode on
horseback to Columbia
and then he took the
stage to Campbellsville,
thirty miles away. Down
in Hillsboro, Tex,, was a
relative, and Mel Ggured
that would be as good a
place as anvwhere else to
start his restless adven-
ture.

From that minutc on
thiz mountaineer hoy's
life is a moving-picture '
hlm, full of action and
color, and endless strug-
gle. For a while he was a
grocery clerk: then he
found out that by joining
the fire department, he
could have a cot in the
room above the fire en-
gines, Then, by working
as a night clerk in a ho-
tel, he could get his meals
free, and by sweeping out
a law office, he eould read
law for two or three hours
in the late afternoon,

And then—a summer
or two later—he felt the
restless urge again, and a
hog buyer gave him a pass
to Los Angeles with two
carloads of hogs. When he got ready to
come back, the promised return ticket did
not materialize. But he remembered a
consin who had a ranch in San Joagquin
valley, and by one means and another, he
got up there and worked on one of the
first combimation harvesters in the west.

His total schooling to date had been
what would equal the sixth or seventh
prade in g modern school, and here in Cal-
ifornia he figured he'd have to have more.
When fall came, he paid his own fare back
to Hillshoro and entered the Patterson in=
stitute, working for what he believed was
his hoard and twition. But at Christmas
time, when he was presented with a bill

(Comtimued to page 127A)




i ON ADDING MACHINE. ., 7

Making possible the manipulation of an
atdding machine with the foot, a new de-
vice speeds up the work of clerks in serve-
vourself grocerics and markets, A mag-
netic control box, with electrified magnets
to sirike the kevs, is installed over the fig-
ures of the adding machine. This control
hox iz connected hy cable 1o 4 fool ¢on-
trol that operates in a semicircle, DBy
swinging the pedal from left to right, the
various numhbers are added., An arrow
points to figores from one to nine on the
adding machine, showing the operator
whether he 15 adiling correctly,

SaTEEL GUARDS TO FIT BUMFPFER

PEOTECT AUTO FENDERS

Protection for fenders, radiator, head-
lights, trunk and tire carrier is afforded by
steel puards that it on the front amd rear
automobile bumpers. Made for both 2in-
le and double-bar bumpers, the guards
attached so that they extend vertically
above and below the humper, preventing
the bumper of another car from passing
or interfocking, and =aving damage 1o
fenders and other parts. Easily elamped
Jon without changes to primary ¢quipment,
%:tu: guards or stops withstand practically

he same pressure and throst ag the bump-
The |:_r1|11't:|4 I|T |l."|."1IT‘1T|"'|'|.' and are

o itself,
heavi |_'.

"l

Bumper Stopa Inasalled : IuEem Hew the Guards Pre-

cent Accidents hr UﬂrI.E Bumpera
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Automatic Cigaret Case Which Ejects and Li
Smoke; It Is Operated with One Han

s the

CIGARET EJECTED AND LIGHTED
BY AUTOMATIC CASE

Life 15 made simpler for the cigaret
smoker by an automatic carrving case
which ejects and lights a ciparet when a
button is pressed. The button is at the
top of the case and pressure on it pushes
a cigaret through an opening in the side,
which 1s placed between the lips while still
in the case. As the button is pushed far-
ther in, it causes a shutter to Iy back and
shoots a spark to the wick of a lighter con-
tained in one corner of the case. One or
two puffs lights the cigaret and the case
is snapped shot, this action causing an-
other cigaret to take its place in the ejec-
tor. The case has space for seventeen cig-
arets and 18 particularly handy for motor-
ists, since & driver can remove the case
from his pocket, eject a cigaret and light
it, using only one hand for the operation.

e —

Q[ The wild ancestor of Europe’s domestic _

cattle s still unknown, "J : : _.JLW
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TOWER HOTEL LIKE A CYLINDER
GIVES VIEW OF ALPS

Rezsembling the tower of an Itdlian cas-
tle of the Middle Ages, a hotel shaped like
a cylinder gives its guests an excellent
view of glaciers and skiing fields of the
Alps, in which it stands on top of an 2B
foot o tain. The tower is made of con-
crete, in the form of two cylinders, the
outer shell being separated from the in-
ner one by a twelve-inch air space. Ar-
ranged around ten turns of a spiral ramp
are 163 small cubicles, twentv-two service
rooms and elevators. Eleven tiers of small
loophole windows give the hotel i1ts re-

et (2

Tep, Hotel Reaembling Tower of Medieval Castle; Bottom, Look-
ing Down the Well; Ramp Is Used Instead of Stairway

#a‘jf( :
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semblanee to an ancient eastle.
An open gallery on the 184-foot
structure enables guests to obtan
remarkable views., On an under-
I|;;mnuml floor are ten bathrooms,
a first-aid station and lockers for
skis and other winter-sports
quipment. Cable cars are avail-
Lle to take visitors to the tops of
wo mountain peaks,

MPROVED AUTO DESIGN
URGED FOR COMFORT
f AND ECONOMY

mprovement in automohile de-
sign, for economy and comiort
could be accomplished without
time-consuming researeh, accord-
ing tn'.LHcrhert Chase, consulting
engineer of New York, who
charges that the modern car is
too rough-riding, too low-down,
too heavy and too dangerous,
Three-point chassis suspension
wonld solve the rough-riding
problem, in addition to overcom-
ing many steering difficulties, Mr.
Chase save. Building the cowling
g0 that the driver conld see more
of the road is another suggestion.
The engineer also urges that waste
space be converted into load-car- .
rying area, reducing the total size

of the vehicle. Here are some of

Mr. Chase’s recommendations -
Eliminate fenders, stow engine

wheels and fair headlights into
the body to get better streamlins”
ing; use improved two-stroke-cycle engine
to get more power for given weight and
high economy at light loads; simplified lu-
brication; substitution of heat and noise-
insulating synthetic materials for steel and
rlass in body ; narrower pillars and larger
rear windows for better vision; climina-
tion or padding of top bows over passen-
rers” heads, and sloping windshield and
window glasses to reduce reflection.

[ Names and addresses of manufacturers
and dealers in articles described, and any
other details in our possession, will be fur- -
nithed by our Burean of Information on
request accompanied by return postage.

below decks or in rear, recess ¥
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Lead Pencil Puts Huge Electric Arc to Work

Huge current-carrying arcs can he con-
trolled hy |'r|.i:|1|:|[:* currents|in a lead pencil,
or “igniter.” This is comparable to con-
trolling, by the flip of a small wall switch
in the home, the enormops gquantity of
current that would be regdired by all the
homes and industries of o |eity five times
as large as New York, Twh engineers of
the Westinghouse Electric and Manufac-
taring company discovered this means of
controlling the arc. A small pencil lead is
ilipped mto mercury contained 10 a vessel,
The mercury is charged with electricity
which will Aow if a path is provided. When
a tny current 5 applied to the pencil lead,
an arc capable of carry-
mg currents a million
times greater leaps to an
overbhead terminal and
puts the electricity to
work, The new control
can start an arc in less
than fve-millionths of a
second. It also ean start

Top and Center, Views of Mercury Tube in Which a

Tiny Current Contrals Electrbeity a Milion Timea
Greater; Baottam, Demonstration of Pencil-Lead Con-
tral for Powerful Electrical Arc

an arc sixty times a sec-
ond and at any precise in-
atant of the one-cixtieth
of a second interval,
Thus, the operator can
pass huge electric cir-
rents either in jolts or in
a steady stream, just as a
machine gunner can fire
either in bursts or contin-
nously, Wear on the pen-
cil leads is negligible, several starting
more than 1400000000 arcs in nine months
without showing wear. This equipment is
regarded as vastly superior to present con-
trol apparatus,

COBWEE ON A TELEGRAPH LINE

CAUSES SHORT CIRCUIT © 3 0}

When trouble developed on a telegraph
line between Detroit and Chicago, testers
located i near Kalamazoo, but found the
line seemingly in perfect condition as
there were no broken inzulators or other
apparent defects, Finally one man noticed
an ancient cobweb, stretching from one
hare wire to another. Heavy with dust,
the cobweb absorbed moisture at night

and caused a leak., In daytime, the sun
dried out the mopoisture and the leak
stopped. The cobwel was remaoved, anid

the line functioned properly. Heavy fog
sometimes canses g similar leak i a wire
hangs on cogdeil Crossari.
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Left, Budder of the *"Berengaria™
Heing Heplaced after BEepairs at
Below, Dvawitg af

T
a

By
T EBEJYEF E’SF&E‘E 5| C,

SAVAGE winter storm hy rJhn_:-en raf-
ing on the Atlantic for dave. The
fishing fleet had scuttled back to ports,
rusty little tramps were wirelessing nery-
ous owners and big liners were struggling
toward New York two days and more be-
hind schedule, But not the “Mauretanial™
Right on the dot, she came
steaming proudly up Ambrose
channel, her black prow cleaving
the water with disdain, for storms
are next to nothing in her life,
she docked next to the “Lancas-
tria,” and soon Edward Barton,
chief enginecr of the “Maure-
tania” was comparing notes with
Jock Camphbell, chief of the “Lan-
castria.”

“Storm ¥ echoed Barton, “This r
ofe was as bad as anvy, I thought =
the windows would he stove in by 2
the waves, The electric-light wires
outzide were carried awayv, When
she'd pitch her propellers clear,
the engines would race. Remems-

238 '

Southampton
. B

Racing Se g

the “Mauretania™

—
=]

ber how we wsed to be ready on the in-
stant to see that power was shifted from
the blades out of water to those still sub-
merged. It's automatic now; in the old
dayvs 1 man had to stand there and make
the shift when he felt the vibration, Ave,
it would have been much worse in the old
days.”

“When we burned coal, ves,” Jock Camp-
bell said. “Burning oil makes a big differ-

View of Part of the Boiler Reoom of the “Aquitania’™




a storm in the old davs.”

Engincers of these rac-
ing prevhounds of the sea
Lk i _'il_:--ljli::':-lu 1|'.5-:||,' in
the performance of the
hiaze Hoating haotels, come
plaining bitterly that the
“deck™ pets all the credn
while they preside over
‘the real warks of the
ship.” Chiek arton
P ||,:|||'|:-.' exhibited the E‘:H
hook of the “Manrctania”

5
T
o

Taop, Chicf Eogineer E. Barton of the “Mauretanda™; Below, German Limer
eing Huffeted by Severe Srorm in Mid-Ocean

ence.  Remember in the coal days how
we'd have to form the black gang mto a
bucket brigade to bail water? The strain-
ers would get choked with coal and the
pumps could not take the water away.
There'd be tons of it washing to and fro.
Then the platez would fill up and put the
firez out. That was when we'd have to
form a chain gang of firemen to bail and
pass the buckets from hand to hand, from
section to section. It vsed to be awful in

lor August, 1492% when
she broke her own record
by crossing the Atlantic
in four davs, twenty-one hours and forty-
four minutes, then attempted to explain
how a zhip, more than twenty-five vears
old, could step out and better her old ree-
ord and come near to beating the time of
the new and bigrer “Bromen,”

“There's 7Tl nower there,” he
said, “Ar vas well put to-
pether a rscpower and
fine lin nnage, She
was by cat about
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“I was senior second on this ship after
the big overhaul when they were plan-
ning to break the 'Bremen's' record,” said
Campbell, “The boss, Austin White, came
across with us, He pointed to the gauge
which registers the pressure on the hoil-
ers. Ordinarily we carry 130 pounds per
square inch, bot during a record run it's
run up to 180 or 1MW pounds. ‘See that
gauge ! he said. “You're the senior second,
Don't take it off the mark. Going from
FPlymouth to Cherbourg we made twentv-
eight and a quarter knots. We had her
opened up and went a lot faster than the
‘Bremen’ ever will go.”

There had been plenty of work before

e B 1 -: LI o R -':;-lﬂl T L LLL yim i i il
T T

a poad job of shipbuilding. She's as pood
as she ever was. Better, I dare sav. She'll
last indefinitely. Against our 70,000, the
‘Bremen® has 140,000 horsepower; against
our 31,000 she™s only 40,000 tons, The ‘Bre-
men’ has the speed record but we're not
far behind. Only four hours,

“It's expensive breaking records. When
she burned coal, there would be a lot of
rivalry between the three shifts, They
measured themselves by revolutions per
minute, Men shoveled ber across in those
dlavs, With oil it’s easicr, but still costly.
Twenty-five knotz is the ordinary speed.
At that rate, we burn 700 tons of o1l a day;
to get the extra two knots an hour takes
another 200 tons of oil—90 tons a day.

"We haven’t had her wide open since
she made the record. They might try it
again. I don’t ki o v they keep
it dark when the Fn

This rivalry s image-
ineé & race ag Figan-

tic seago)

Top, Chief Engineer Campbell of the “Lancsstria®™;
Center, the "Berengaria™; Botiom. Redcue of Frelghe-
& "5¢|‘lt|dlﬂllid'i" Crew
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Ti:[!, E!lé;il'.l': Rooms ol the “Aguliania Right, the
Fiaurcianiat it Deydock

that amazingly swilt run from England to
France., Propeller blades had been made
as clean as a debutante’s teeth, IHer tur-
e engine had been adjusted as careiul
Iv as a dispatcher's watch. Feed pumps—
all the aunxilisry machinery—had’ heen
gone over with eéxtreme care. The ships
thirty-eight engineers, plus 126 others of
the engineering department, boiler mak
ers, eleciricians, plumbers and an army ot
artisans of the shore staff, had examined
and tested every valve, pipe and wire of
the intricate mechanism until they were
sure that i every detail she was as good
as a new ship: better, in fact, for new
ships are uncertain becanse they are new.

“Ave, it’s a lot simpler and cleaner now-
adavs with ail,” said Alr. Barton, “*There
are 192 fires to keep going in this ship.
One man feeds oil to twelve; with coal
there was a2 man to cach three fires. We
used to have 392 men—and what devils

they were! Now we have a different class
altogether; mostly naval pensioners, fine
fellows, but they would not last one voy-
age of coal burning. Mostly fighting Liv-
erpool Irish in the old black gangs."
“Black was the word,” said Campbell
"“We'd come off watch looking like nigger
unps, with grotesque white patches around
our eves when the gopeles came off. I
sometimes wonder if we'd be alive today
(Continuel to page 136A)
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Heow ERadium Needle Filler Is Protected;
Hands Enter the Lead-Lined Cassg

HERE'S MOST DANGEROUS JOB
FILLING RADIUM NEEDLES

Probably the most dangerous job in the
waorld is that of flling radium needles.
Eadivm in the form of a salt must be
packed into small needles for hospital use.
To perform this task, the Aller works with
his hands inside a lead-lined case that pro-
teets his body from the powerful rays,
After three months on the job, the needle
filler iz required to take a three-months
vacation in order that his body may not
suffer from overexpozgure to the radium
cmanations,

Only His

-3
MOTOR DEATHS IN U. S. DECLINE *

721k THIRTEEN PER CENT IN YEAR

m{;i

Based on reports from twenty-threc

states and the District of Columbia, an =

estimate of motor-vehicle deaths m the

United States during 1932 reveals a de- =
cline of thirteen per cent from the 1931-

figures. The area from which the reports
were taken has a population of 64000000
The total motor deaths are estimated at
20500, as compared with 33740 in 1031,
North Dakota, with 88 per 100,000 popu-
lation, had the lowest tate, with I'nT'i!-iﬁEHFu'i[l]J!

Jf&ﬂ/dj

MECHANICS

reporting 101 ranking next, Nevada, on
the other hand, had a rate of 56.7, Califor-
nia 399 and Delaware 35. Railroad-cross-
ing fatalities for 1932 dropped about nine-
teett per cent from 1931, Cities of more
than 500,000 population had a fatality de-
cline of about ten per cent in 1932, while
amaller cities reported a drop of more
than hfteen per cent. For 1932, all acci-
dental deaths are estimated at 20,5, com-
pared with 100240 for 1931. This estab-
lishes & new death rate of 70.5 fatalities per
100,000 population, the lowest in ten vears,
The estimates are based on a survey made
by the National Safety council.

=i —

“FIZZ” DRINKS ARE KEPT FRESH
HSE BY HANDY DISPENSER

Carbonated liquids in bottles may he
opened, part of the contents vused and the
remainder kept fresh and sparkling by use
of a new dispenser. The bottle is inverted
and pressed into the holder which auto-
matically perforates the cap but maintains
an airtight connection, Giving the bhottle
a half turm to the left stares the low. After
the desired quantity is drawn, the hottle is
sealed by turning it back to its first posi-
tioi. The comntainer will elintinate consid-
erahle waste, since the contents will re-
main fresh indebhnitely.

s —

This Daevies 'F‘nw:n.t. F':lr.'apq: of Gas from Carbonated
Liquids ]]:rmt Mizing
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E|1~=l'«"'=. Flase Desipned for Leng Tri%:: ower Water; Mote Promenade Deck en Top of Fuselage; Below, Ship

Farced Down s

For long-distance flizhts over water, an
airplane with some of the features of an
ocean liner has been designed by a Lon-
don maker of model planes. A _fresh-air
promweade, for inetanee, would extend
along the taf of the fuselage and form an
upper deck /where passengers might enjor
a view of s5ky, sea and land, yet be ]H'D-_ﬁ
tected from the elements, The two on-
gines woald be installed on either zide oI
the nosg, the propellers heing shielded by

L]

arched fwing roots, so air disturbanee
wonld fnot affect the upper promenade
deck. In addition to the air propellers, th
crafr fould he cquipped with water pro-
pellerg htted under the tail. If the ship
were [forced down on water, the winga
woul

ed Proceeding with Aid of Water Propellers in Tail

taxi over the water by means of these rear
propellers,

GERMS OF TYPHOID ARE KILLED
G BY HIGH FREQUENCIES

Hirh-frequency currents sent ont from
an oscillator, similar to those used by
short-wave radio amateurs, are deadly to
rerms in the tvphoul group. As prooi,
F. W, Fabian and H_T, Graham, of Mich-
tgan state colleps, water-cooled the perms
0 thatartincial fever produced by the ra-
dio waves copld nat kill them, When the
current wasdurned on, growth of the bac-
teria slowed down, and as it was increased,
the growph stopped entirely, while extra
PoOwWer +d the germs in large imbers,




clré

a4

*’“Fl Other tools may be sharpened by :1._:"1

A

9.0
POPULAR ]

ﬂjlquL&{_AW

=

Left, Policemsan Subdues Prisonér with Hard-Bubber “Sla
Billy, *Which It Eeplaces, in the Other: Insee, the

“SLAPPERS3" INSTEAD OF CLUBS
USED AS POLICE WEAPONS

Indianapols palice have substituted slap-
ping for clubbing, and are now equipped
with rubber slappers invented by their >
chief, instead of the usual night sticksl
The rubber mace is a flat piece of hard
rubber, rectangular in shape, and contains
a slot through which the fingers are
slipped to obtain a hrm grip. The slapper
hestows a stunning blow which subidues
without Dloadletting and does not leave
any disfiguring marks.

MOWEE SHARPENER IS FITTED
TO GRIND OTHER TOOLS

Elin iy Coxting—the s

oy

CHANICS

in Ooe Hand and

"z Right. Holding 5l ;
Firm Grip

eapen, Showing Handhold for

and the other hOne, with water troughs,
permitting the shaft to be inserted into
the mower sharpener. Knives, axes, hatch-
cts, seyvthes, sickles and other tonls can he
sharpened on the attachment.

322t ] ————

“PURPLE GOLD OF THE ANCIENTS

IS FOUND IRON MIXTURE

Beautiful purple surface films on golden
sequing, found in the tomb of Tutankh-
amen, are due to the presence of iron in
the rolid, Praof, B, Vood, of the Johns
Hopkins L'ﬂi';'E'f:iil_'.'.fh.“Ja strippet off the
nents with cellu-
varnish and then peeling off the var-
nish, leaving rhe underlving gold of a
bright yellow' color., Subjected to micro-
scopic exardination, the stripped-off Alm

leied

prindstone attachment for a lawnmow r_r"$‘-1:..|-._~.-. ed to He pﬂn“pa[h iromn, ]:urnhahb' an

grinder. The device iz a shait on whichX
arL o cight-inch grindstones, one 1:-;11r5|:1.-|.
o S
| L
Ty

"1..\_ -
Skaft with Two Grindsta

=

nes, Conmected fo Lawn-

Mower Bharpeter, Grinds Many Tools

iron oxidé, When one of the sequins from
which the purple film had been removed
was suspended between the poles of a
strong’ electromagnet, 1t was attracted to
one of the poles, proving the presence of
iron in the gold, After learning these facts,
Professor Wood doplicated the purple

" goll of the ancients by mixing gold and

[n'ir'n and subjecting the mixture to high
tefnperature after hammering it into
shape. One of Professor Wood's modern
purple-gold sequins has heen sent to the
i l'il'D museum to be displaved with the

o inals found in the T{gmh .
§; : .!-f’".fut?‘
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Kadi Tout I: aments hiave been |
tested succgbsfully in reception of broad-
cast proggims,
Radio LEgfgmeers m New York, a fours
tube zet geproduced music from local stat
tions Ilgud enough to be heard clearly
throngfiout a large hall. In experiments
leading to the Glamentless tube, more thae
900 dffferent bulbs, none having flaments
like fordinary vacuum tuhes,
projuced. All normal operations, and
these tubes,
n operated continuously for more than
hours. The bulbs are made in a
wide variety of shapes and sizes. Inside
each, when ig operation, a purple glow is
evident,

C»
ROCK SPREADER FOR HIGHWAY

SPEEDS ROAD MAKING-_ 4/

Road making is being speeded up in the
laying of crushed stone, gravel, and vari-
ois tvpes of hot or cold mixed asphalt, by
the usze of a rock spreader which does the
work of several men in a fraction of the
time required to spread the material by
hand. It can be regulated for variable
widths from one to fAfteen feet, and less
than three minotes is required to attach 1t
to a truck, spread a ten-ton load of stone

Rock Spresder Operated
pwver 1,000 Tons o

Twa Men: It Handles
Matertal a Diay

and detach it. This gives the machine a
capacity of more than 1000 tons for an
ordinary working dayv. Two men handle
the spreader and do all the necessary work
on the stone previous to rolling.

Fetiverie « hevlle
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Before the Tnstitute n|'§

have beepc”

y unusual for the vacuum tube, are™,
Some have ™
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Mounting Makes It Possible to Turn ferdal Camera in
Any Direction without Endangering perater

MOUNTING FOR AERIAL CAMERA
AIDS PHOTOGRAPHER

Eliminating many of the hazards to
which the aerial photographer is exposed,
a 111uunti1|;_f for the Li;l.’,’]'ll'- sfive-pound can
era used in taking pictures from the :llr
has heen plut]m_ﬂl The mounting also
d.mmﬂu- motor vihration to prevent ey
ring of pictures. The device consists of a
loop of flexible fabric and rubber cord sus
pended in a U-shaped metal frame. It i 5
installed on the machine-gun muunhn"‘
that is standard equipment on U 5, army
ohservation plancs. The camera cone is

|
4

inserted in the flexible loop and locked T
attachment of the removable cone handle.

This loop allows the camera to be swung
quickly in all directions, in addition to re-
ducing vibration, Before the
was desighed by Serg. Alfred W, Pooleof
the_air corps photo division,-the aerial
Eélllmm_m take oblique
photographs by standing on the seat in
the rear cockpit with his body exposed to
the slipstream of the propeller. Usually,
the photographer discarded =afety belt
and parachute to obtain greater frecdom
of movement, so there was a great risk
of losing both photographer and camern
if the plane struck a violent bump,

e S Roteharlon OF5t,n hiass

mounting T
[
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“Perfect” Street Car Sought by Jolting Rider

ry

3 M
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&
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dents were placed on seats geared to ma-
chinery which simulated all the shakes
and jolts a car might be subjected to.
Later persons of all ages took similar tests
and described their sensations, From an
analysis of these experiments, the experts
gleaned important facts on what consti-
tuted the best kind of seat and what jolts
anid jars were most ohjectionable, At the
University of Michigan, similar tests were
conducted, except that the straphanpers
were the subjects. They stood on a
wheeled platform controlled by cables and
wires as it was moved over 200 vards of
track, and had no idea what sudden move-
ment or lurch was to come. Sudden
lurches in starting sometimes all but threw
them off their .[-::.L,.._@l whrom these tests
much w as done to improve the starting

and pick-up of

street cars. MMotion
e pictures of persons
%, on the platiorm
: were taken, and

&
.-‘-\.l"-
TR
=
3
D
g K !
3 ) Testing a Sobject on A
b o Moving Platform; Right,
e on an Old Desver Line, #
& the Horse Pulled Car wp  ©
a Hill, Then Rode Dowm
| e (=111 Rur Platiorm ; Below,
"?-E' Man in Chair Is Expaerl-

ensing %u te af Riding
drecy Car -
Street-car com-
panies of the coun-
try have spent half
a million dollars in
th-:- past three vears

experiments to

“?_U I'mi what constitutes the
perfect trolley car from
the standpoint of hoth
passengers and owners.
During that period, hun-
dreds of persons have al-
lowed themselves to bLic

A\é jolted and bounced abod
T

C‘Jm

on testing machines, then
have related their sensa-
tions to the experts en-
gaged in developing a
more comiortable trolley.
Threetesting laboratorics
were established, one at
Purdue University, a sec-
omd at the University of

their EVETY Mmoves
ment was stodied as
the cables and wires
manipulated it, At
Brooklyvn, the sub-
jects of the tests
were sandbags rep-
resenting passen-
LR o Cars of im-

2 ]
I"I LRy RELY

:
(hEsirn wWere

Michigan, and the other
at a street-car terminal in Brooklyn with
half a mile of test frack. Ar Purduoe, stu-

sent over the test track, Ioaded with sand-
bags, obeervers with delicate imstruments
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ting how the cars acted under actual
sryvice conditions. As a result of all this
a ssearch, several cars have been construct-

H"‘le E]U]If_!_' somewbat diverging lines amd are
u‘_ l..ll'l:l'||: rgoing prolonged traffic runs,

EI|¢HI{ED CURVES ON HIGHWATS,
MAKE DRIVING SAFER /()

F\{rm‘untmn of between 2/MK1 and 3,000
alatgnmhih_ tatalities annually and other
thousands of injuries and accidents could
be a H.:Jmphwhex! by hﬁnl-:un;, all highway

urves sufficiently. This is the conclusion
WLE. Potter e railway
an electrnic manufacturing company, who
poanle out that banking s standard prac-
tice on railwavs while many roads, includ-
ing some special automobile highways,
either have Hat turns or curves which ac-
tually tilt outward and thus encourage
skidding and running off the road. Ahout
3000 persons are said to have been killed
on highway curves in 1930 and 1931, The
danger of unhanked curves results from
centrifugal foree. At forty miles, this foree
on a curve of J00-feet radivn: amounts to
nearly thirty-z1x per cent of the weight
af the auto,

MODEL HOUSE BUILT ON TRUCK
ADVERTISES COFFEE SHOP

Through the streets of Berlin a truck
passes daily bearing a model of a six-story
building, the original of which houses a
coffee shop and recreation facilities. One
side of the madel hilding is open to ex-
pose the interior,

ME
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How Efectric Foorhall Game Is Played; Lisis of Plays
Are Bhown on Sides of Board

ELECTRICAL FOOTBALL GAME
OFFERS MANY PLAYS

Offering a wide choice of plays, an elee-
trically controlled football game is avail-
.L]JIL The board on which the game is
‘|'IIEI._'-'1."|=1 iz lined off like a football field and
at cach end are seven legends designating
the kinds of plays that may be chosen.
These melude end run, spinner, line, off-
tackle and lateral pass plavs, and punt,
drop and placement kicks, Along each side
of the board are two vertical lines of met-
2l electrical terminals with legends desig-
miting the results of plavs. In making a
plav, a small metal football is

paced in one of the 1,040 holes on
the board, vertically according to
the distance the plaver has made
along the field and |‘I|h1"i:-':-e'|:1l‘.'|1|:.r
according to the kind of play he
5 going to attempt. [Placing the
foothall is the first step in an elec-
trical connection. In order to as-
certamm the result of the plav, the
detensive plaver touchez with a
small metal rod one of the series
of terminals at the side of the
board. When the rod touches the
= partwular terminal that is the re-

o i
Ml el

lagd ¥iew
af & Six-Sroes ¥ Buillding 'Fi-;lll—l'rr] oida Truck
the "ﬂl\. le]l Ta Oy pEn 1G ]‘Hl'l!.'lil. Tesesiar

] VUL '

One Sude: ab

sult of the play, a buzzer sounds.
regular rules govern the game,

3

3
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T DE-::EMBEH 1933 oart
— ) 200,000,000 WiLES,
FROM ' EARTH|

v
e

* pdet At

wk

MARCH 1933
MARS WILL BE
63,000,000 MILES
FROM EARTH

:'|'.-|||-.."|| Telescaps Installed oy
|."'-EI1I1$}|'|'."'II.I.:I Abave,
Cole '-'H.III-I..Ul: FPhota L[ndicates
Artmosphere Surrounds Mars Sis-
ty Milez Up

hrightest obijects in the
heavens, Tt was wateched,
sketched and photo-
graphed hy astronomers
wha hope that analvsis of
their oheervations will re-
sitlt in revealine many of
its secrets,

[t5 principal zecret, of
eotirse, 15 the question of
itz habitability, whether
or not conditions are such

By E'EIRGE W GR.H,Y a4 o favor the existence

p) _,J.,‘_[,u? L{;{' of life, and if so, what
CORES of telescoges were focdsed aty kinddl of life. For centuries men have

ekl ars 4.|.11]'I|:|I:'; March when that strangl  dreamed that Mars is a living world, some
wanderer of the skies made its appearance  have even interpreted markings on the
opposite the sun and became one of the  planet as evidence of canals and other en-

ENOWHN FACTS ABOUT MARSE

It 15 o globe about 4205 smilex in chometer ; weight The day an Mars is twenty-fimir howrs, thinty-seven
ahist ome-tenth thae of the earth. nuinates &id Awenty-iwn and onehalf secomds,
Itz distance from the sun is alout one and onehali Msrs has ;mlﬂ.r ice caps which melt ander sunlaghit

times that of the ecacth: i receives only abont therefore it las liguid water, hotl no seas.

four-ninths as mach -|I|.I'|:|.|'|-|I: [EF AgEare nile, It has an atimcaplere which consists of cxygen and
It has fowr =easonx, but these are abount twice os wnter vapor.

g &F AT Acasats o8 arth, Lecghee the yver Alare ha= tng mosds ! Phohos, dinmeter ten miles ;

on Mars is 627 davs. Delmins, dinmeter five miles.




PROBABLE

IT 15 HARDLY
THAT LIFE AS WE HKMNOW

IT EXISTS OM THE = = -
PLANET MARS - = = = =
S,

1930 -
WMARS WILL BE hﬂ.—, .
STILL NEARER

THE TARTH

| il '-M.n‘ﬂt"\ HAS TWD MOONS:

pineering works,
but modern science
has been very skeptical of
that theory. Ten vears ago
the prevailing atbitude of as-
tronomers was 1o doubt the whole
ilea af life on Mars simply hecause,
g0 tar as they coold judese, lite as we
know it could not exist there, MMars, thes
said. was toa far from the sun, too caold,
too =mall to hold the necessary
atmasphere, and therefore uninhabitable,
probally dead,

They don't say that any more. Recent
results have proved that Mars has an at
mosphete; that its temperature, while be-

tovo arid,

low zero at night, rises at noon to Giby-
five or sixty degrees Fahrenheit: that

clouds float in its skies and rainsg prohably
water ite lands, and that life of sonee kindd
is passible there,

These results were obtained by new re-
hoements in equipment, The measurement
of Martian temperature was
ble by an extremely delicate
vice, the 1|'.'1'I'III-:'||'“|:-I|||'|1-, s SENEIEIve 11 ean
measure the heat of a candle 100 miles dis-
tant.

Another refinement, color-sensitive pho-

|!-||:.':.i-

e
electrical de-

IN DIAMETER,
MILES

ONE 5 MILEE
THE OTHEER 0

h '"‘"""u--'\--I-.._-—.--.-\I [T

'rﬁﬁ'" s

May Be

One Astronomer Believes Such Creatures as

on Mars Are withour Backbones Becauss Thm Are

Mo Ewift Streams and Lower Forms of Life Would
Mot Need o Dewelop Spiaes

345
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POPULAR MECHANICS

ago, These are the plates that take photo-
graphs in the dark without any visible
light at all. Already astronomy has made
important use of the new plates. At the
Harvard station in Maine, last August, a
photograph of the eclipsed sun, taken
with heat rays, showed one 2olar streamer
stretching 2,500,000 miles into space—the
longest extension of the sun’s atmosphere
reported by any of the ex-
peditions,

What the new plates may
reveal as to Mars is of
course highly speculative, It
may be that they will show
& greater suriace detail than
any of the carlier exposures,
L&

S

MILWAUKEE

Telescope Readv ta Take
Tempersture of Star; from
Chicaga, It Could Meas-
ure Heat af Candle in Mil-
walked: in Circle, E
Star Thermomietdr ; RT
Mars as Photograp
Ligkt of Diferent Colors

¢ af
ht,
IE

tography, enahled
Dr. W. H. Wright,
of the Lick obsery-
atory, to pliotograph the atmosphere of
Mars, Tt was a notable achievement, First
Doctor Wright made a picture of the
planet in infra-red: it showed the face of
Mars splotched over with irregular areas
of dark and light, Then he photographed
Mars in ultraviolet, The resulting imare
was hazy, none of the surface markings
showed, obviously it was a photograph of
the blue sky surrounding the planet in a
shell of air to whose light the ultraviolet
plate.was sensitive, When the astronomer
compared the two plates he found that
the ultraviolet image was larger than the
infra-red, The difference when fipured for
the actual size of the planet was sixty
miles—which apparently meanz that an
atmosphere surrounds Mars to a height of
sixtvy miles at least,

For the 1933 visitation of the red planet,
science had a new photographic refine-
ment—the ultra-zensitive infra-red plates
which were introduced only a few months

for the leng-wave ravs te which these
plates arc sensitive are able to pierce
through fogs or clowds that sometimes
haze certain areas of the planet. Also be-
canse of their sensitivity to heat ravs, it
mav be that the
plates will provide
an additional means

——

of Fauging tempers-
atures on Mars, or
perhaps measuring
differences in temperature hetween con-
trasting regions.

On the hfteenth, Mars was only about
63,000,000 miles awav, riding the roof of
the world straight overhead at midnight.
Thereafter, the planet hegan moving far-
ther and farther away from our part of
space, and by Chrstmas will be nearly
200,000,000 miles distant from the earth,
soon to disappear from our night sky on
the other side of the sun. In 1939 it will
be back for a still nearer approach. By
then Mars may he viewed throurh a preat
200-inch telescope, and that largper eye
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tail
that change with the season,
seem o be wast stretches of !
dving down in the Martian winter and
springing mto new life with the arrival o1
the Martian spring and the melting of its
polar snow cap,

Perhaps the whole mystery of Mars i3
'.'.'_i;:__-|:l'|| '-:’.." I '.|I-:|-|:' ﬁ.;l_l!C .'-_|'-'| |'|=.;|_|:..-;l._'.:|_|:|:_'
areas, If we counld penctrate to their mean-
mg we might be able to say what hie on
Mars is, and settle one of the greatest
controversics in astronomy, For while sci-
entists now are agreed that there is life on
Mars, they by no means agree as to what
kind of life, 5

There are some, like the late Proi. Per-
cival Lowell, who believe that the dark
areas, or at least some ot them, are culti-
vated lands, farms or plantations watered
by irrization svstems so constructed as to
bring water {rom the melting polar snows

those M YSLCTIONS dark areas

VeFcialinn

down to the farms, Boat if there are farms,

there must be farmers, and if there are ir-

rigation systems, there must be enginecers
({Continued o page 13340

551

Top, Same Scientisis Believe Temporary Canals Seén
on Mars Are Paths of Great Rainstorms; Below, Mars
Waighs About One-Tenth a8 Much ps the Earth

Ahove, Drawlng of Mars

Made by K. J. Trumpler;

Lefe, Inlsa-FHedd angd Pl

traviolet Photog of Mars;

Difference in Size Is Be-

ligved to Represent Shell
of Asmsosphere

e —— = =
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Metal Working on Sewing Machine New Art

DIE=PLATE BOTTO H._j R
=11

RUBBERA
oISK

IE-PLATE
Ne1 PINER T
HE2
'\f‘ peATcR g P ATREASER
— '-\..b_(

Top, Metal Warking on Sewing Machine; Helow, Left, Some af |H';: Dries;
Right, Close-Up Showing How Work Is Done g

Stamiping  amd perforating decorative
designs on sheet hrass, copper and oiher
soft metals can be done on a sewing ma-
chine. 5Steel dics that it into the needle
socket of the machine have heen produced
for high-speed operations, up to 90 revo-
lations per minute. The process is simple.
The degigns are drawn or traced on the
shect metal. Then the operator follows
the design, changing to different dies as
the worlk demands. Ten different tvpes of
diez are available. Finished products are
similar in beauty to art objects hammered
out 2500 vears apo by the East Indian
metal workers. Lamp shades, fire screens,
picture frames, ash trays, jewel chests and

cigarct boxes are 2ome of
the things particularly
adaptable to this work,
Applications of the new
art are limited only by the
uses to which the softer
metals may he put and by
the operator’s skill.

Q172

MOVIE-FILM SALES

RECORD REPLACES
aTORE LEDGER

Photographic copies of
customers’ bhills are re-
corded on small-size mo-
tion-picture hlm in a
Philadelphia department
store, replacing the de-
tailed ledger svstem in
common use, The ma-
chine which so simplifies
hilling operations was
produced by a subzidiary
of castman Kodak
EIMH: make minia-
/I((Lm photographs of busi-

1ess papers as rapidly as
they could be fed into a
“Thopper. Not even press-
g a button s required.
Dropping a bill of sale in-
to the hopper causes two
cameras inside a small
cabinet to take pictures
on two rolls of film, The
J customer gets the origi-
nal byll, leaving the Alm rolls as the store’s
only/record. Onpe roll goes to the adjust-
ment counter and the other to a safe, as a
511|-|r|-tituu: for large carbon copies of hills.
The saving in space is considerable, since
4000 bills can be recorded on a film thai
occupies a space four inches wide, four
inches high and one inch thick, The ma-
chine operates somewhat like the high-
speid movie camera. The Alm, moving
with the belt that carries the bills in front
of the two camera lenses, registers con-
tinuous picturcs as it passes a narrow slit
in each camera. Instead of snapping pic-
tures, the slit causes a picture to be re-

ase ¥ g s
Viewtfgdik [y
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BUTTERFLIES CAN SEE COLORS
INVISIELE TO HUMANS

Butterflics and moths, as seen by cach
ather, are very different {rom the way they
appear to human heings, because they sce
ultraviolet radiations and reflections be-
vord the range of the eve of man. Dr,
Frank 12, Lutz, of the American Museum
of Natural History, has demonstrated this
by taking Fhﬁ'tjn;_::,ﬁ;phﬁ of  butterflies,
moths and Dowers in which only the altra-
violet patterns were visible. It was found,
for instance, that all patches and spots on
butterflics and moths which appear to he
Chinese white to the human eve were in
reality a deep ultraviolet in hue, Other
white shades were also found to be wltra-

violet when scen by fhe insects,
[ hgEes”

Mmﬁrw (28

STEEL Gﬂﬁéﬂ' ON M ORCYCLE
PROTECTS THE Rw

atee]l puards to protect tl %r.: { Ve
been produced for the motorevele. Made
of heat-treated tubular stecl, the guards
are attached to the front of the frame, of-
fering maximum protection to the oper-
ator and the wehicle in side-swipes and
apills. In tests, the steel tabes guarded the
rider from what seemed to be certain in-
jury and prevented damage to tanks, en-
gine and other parts of the motorcyele,

—

%

i dehyvdrating agent.

Bar Extecding from Side of Motoreyele Guards Rid
in Case of Accident g ?

Electrical Arrangement at Bottomm Male: Connection
That Prevents Acculent Like That at Top

ELECTRIC OUTLET LOCKS PLUG
INTO SAFER CONNECTION

Protection against cross connection is
found in an electric outlet and plug which
automatically lock, making the plug cas-
ing mechanically fast to the connector,
and thus relieving strain on the electrical
contacts. To disconnect the plug, it is nec-
essary o pive it a reverse twist to bring it
mto position for pilling out. A spring
holids the plug in place until removal is
desired, The connection between outlet
anid plug is dustproof, All connections are
incloscd, eliminating accidental short cir-
clits and tampering by mexperienced per-
sons. Plugs can be inserted into the out-
fet i only ome positio,

ESULPHURIC ACID KILLS WEEDS
my

IN WHEAT FIELDS -~ /e d
" Sulphuric acid iz being used extensively
v French farmers to destroy weeds in
wheat fields, Solutions varving from eight
to fourtecn per cent have heen found ef-
fective on a large variety of weeds and
also against smut. Action of the acid in
~g-weed eradication is not as a poison hut as
The snil appears to
hf'l'lt‘ﬁtm'l hv the acid,

Jm&_mwm
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Ultraviolet Ravs Test Art to Aid Restoration

ods of rc-mc-rmg val- ..
uahle paintings 5
have been made pos-.7

sible through the ||
use of X-ray and ula |

traviolet-ray ma-

I]'Iﬁ'il'['tl1:lli'!}ﬂ|i'l-ﬂ1.li|.l'-'f
tests under the va-
rious ravs, have
found wavs to pre-
vent damaging a
painting while res-
toration isin progress,
is possible to detect a forged or falsified
painting by examining it with these spe-
cial machines. Experts are able to ascribe
a certain masterpiece to a certain artist
with a large depree of certainty, due to
these scientific tests.

™. STREAMLINING AUTOS TO SAVE

3=
g

e

:_;H_E_.-::

HALF OF FUEL NOW USED

COne gallon of gasoline should drive
properly  streamlined automobiles  with
suitable gear ratio twice as far as it car-
ries the conventional car of today. This iz
the upmmn of I"rt:ll' rof. W. E. Lay, of the
Univers leader in the
study of air resistance of automaobiles,

Tnu Grfror Erf

In addition, it now

who recently made a direct measure of
this resizstance of a car on the road under
actual operating conditions, Professor Lay
made a “Hoating” body and mounted it
delicately on ball bearings so that slight
air pressure would shove it bhack, This
force was restrained only by a piano wire -
and was measurcd by a drawbar dynamom-
eter. The floating body did not have the
conventional outlines of an antomaobile,
but was rectangular in shape with round-
el edges and corners, and looked more
like a box car. The edees were made of
wire mesh fastened over a light frame®
covered with airplane fabric, the frame it-
self being supported by steel tubing, Tests
WETE run over a
four-mile course of
concrete, A minia-
ture weatherstation
measured the veloc-
ity of the wind, its
direction, and the
temperature, pres-
sure and homidity
of the air. Air re-
sistance on the body
was found to vary
between six and 140
pounds according
to the speed.

Top, Restored Painting: Bottom, Bame Palntlng before
Eestoration; Center, the Laboratory
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WEATHERPROOF
CLOTH FOR
CHILDREN |

For the ]PTI:WQL'H*HI (] i
children playing m'.l-@_
doors, a weatherprooi |
cloth has been produced
American cotton is uscd
in manufacturing a fincly
wovencloth that becon
wind and shower-prooi,
through chemical treat
ment, The problem wis
produetion of cloth heavy
conongh to be weather
prooi, yvet suificientl)
light to cause child wear_

ers no discomiort. The «f
wiolrk was LILHI!Li.lH“Tﬁ’Ei- ;
tile division of the U_5, -
department of agricul
LiEre.

-t
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SCREWDRIVER I%
ALSO USAELE

AS HAMMER

Two tools in one are
contained 1in an all-stecl
screwdriver with a grip
which can hie uwsed 1n

cither a 1}.'.1I1‘11|1|_'1 or right F%
angle position, In the Int-

: e .I A ] s This Huge Frojector
ter position, the tool o Cloudsa

he wsed as a hammer and

mereased leverage 15 given n looscening
old and rusted screws, or starting large
screws in hard wood, A high-tension

spring and plunper msiude the grip holds
the handle firmly in either position.

Bcrowdriver with T-Handle Which Can Be Used as
Hammer When in Right-Angle P-uli.‘l:|ﬂ?.

!

0 l‘w MECHAXNICS

f

/

G

T s
Puis a Second Moon in 8Ky By Throwing Plctu
the Beam Has o Hange of Flivcen Miles

FIFTEEN-MILE BEAM OF LIGHT
PAINTS SKY PICTURES

Projecting a beamy of Light more than
fifteen miles into the sky, a giant magic
fantern is being vsed to cast pictures on
cloudz over London, The machine has a
barrel with Targer gaunge than the huge
guns on British warships, vet it is lighter
than o machine gpn, It can he swong ina
circle by clectrical apparatus in search of
clowdz on which pictures hundreds of
miles In extent can be projected. In one
test, the semblince of a second moon was
produced by focuzing the beam on a suit-
able cloud formation,

e s e
W 5ilks are sometimes treated to five baths
of tim chloride amwd disodium phosphate,
the resnlting material being about half

silk and half metgllic salts. ;
jm AAgcid ‘}Wﬁ.-l"q'. ;’FLLL
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Invisiblﬁe Light Rays Guard Treasures and Art

Left,

il By

Path

the Invisible
Fave Can Be Reflect-

Their Direction Caa
Be Altered at Will: -
Ahove, =
af  Hays Lriards
mg Bank Wauali

Inwvizible Rays Ara Uaed in G i
Bank Vaults asd the Treadlies in Ast Gallernes
and Museams; a Fileer over a Light Source
|":=_=l|u'|='5 All 'I.lu1 the Inwisthle FEays Which Are
Directed en an Electrle Cell: When This Beam
Is Imterrupted by Someons Crossing the Space
ettt Laght and Cell, an Alarm Is Sounded;
Above, a Light Filkér Baétte Held belors the
Wiadble Light Sooree

e

a Mirror, sa

Lime Indicates

Capyricht
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Blaceiic Bve Calls Aid if Deadliie Is Crossed

Delowr, Alarm System in
Bank Sounds Horn. sl
Bonrd Iodicates W here
the Light Heam: Was
Imierrupted o

-

Aboyve, Placing  Falteér oves
the Light Source Staps All
Vimible Light but Allaws
the Invisible Rays to Pass
Through and Fxll om the

Ll L

o TR - i Electric Cell ¢ Balaw, Inwia-
J\h-"\" 1 thle. Kavs Making Contact
i | with a Tachometer; the
i] " White Line Marks the Fath
| | - of the Rays |

K. Y. Times
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U Lighthouse Salety Island] in

Bereet Which I|lo-
Froad  and
the Traffic Ofcer

Landen
minates Bath the

MECHANICS

the rubber takes the forim
ol & grlove. This process is being
uwsed suecessfully in producing
what the trade knows as anode-

rlove,

i Keystone View Cn,

“LIGHTHOUSES"” PLACED IN ROAD
SERVE AS SAFETY ISLANDS

Lomdon ig experimenting with light-
houses installed on =afetv islands in the
middle of bhusy strects to make the islands
more visible at night, and hence safer for
both pedestrians and motorists. Each light-
howse consists of an illuminated enameled

‘i pillar which lights botlt the road and the
safety island as well as a trafhc
when one 15 on duty at the tower,

officer

"ELECTROPLATING” OF RUBEER
MAKES IT WEAR LONGER

Latex, a ligquid from which rubber is
made, is composed of tiny particles, each
carrving a minute negative charge of elee-

wviricity., Rubber-compounding material and
vulcanizing agcnts are siven g similar neg-

the mixture is giuen a |J-r:|ci1i.w charge,

ative charge and added to the latex. When

rubber gloves. Rubber formed in
this way is said to be tough, re-
sistant to abrasion and capable of
retaining its original properties
and ireshness much longer than
hat worked by other processes,
atex can be shipped in tank

wers after being treated with
=1 - &
o @ preservative thiat prevents it

fromn tirning sour, just as cow's
ijmk when exposed to the air anil
3 warm temperatures,
3 e =
CJPUTTY KNIFE COMBINED
}WITH SCRAPER AND
21777 GLAZING TOOL

Three tools are combined in a
putty knife which can also be
used as a scraper and for glazing.
One side of the tool resembles the
oridinary putty knife, but the oth-
er has a sharpened offset. In us-
ing it as a scraper (o remove old
paper or paint, the offset protects
the knuckles of the user from in-
jury, and the same is true when it
g sed to clean ot the overhliang-
ing top of a putty or paint can. Old putty
can be removed from a window sash with-
out injury to the sash itsell, and at the
same time the hand iz kept away from the
work. 1t can also be used for cleaning out
crﬂckj for getting wall paper out of cor-

—a

Putty Knife with Sharpened Offset aon Bide; It Is Also
Useful as Scraper and for Glasing

ners and for trimming it off when the

pnpwuwl}' I]IJI¥.
j @V’E"’
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SYNTHETIC- ]1:.wEL‘"!*’Wu - iﬂi""*"---— T——
EEARINGS ARE

Fovement in manw-
facturing processes has
resulted in production of
synthetic jewels that are
W s hard as natural stones,
more unitorir and ek
heaper for use as hear-
nEs 10 precision instru-
tients. The synthetic
ruby has heen adopted
for watch bearings, while
{ ¢ synthetic corundum is
garming Froumd, heimg
{3 hard, susceptible to high
polish and incorradible
by chemicals. Numerous
‘Qlt::el:-' have shown that the
ervetal structure of arti-
ficial corundom 1= the
Tz same as that of the natural stone, In pro-
iducing synthetic-jewel hearings, the man- 0
uiactured stone is aplit, then eut into
planes by high-speed copper disks

i"hulngm]‘ll'll1|§;' a dance scenc ha
a serious problem for motion-pictute pro-
ducers, due to the difficulty of keeping the

LIGHT RAYS COMEBAT AIR RAIDS
BY BLINDING PILDTEJ_ Hf
British air-ministry ollicials are testing

a searchlight invented by an English clec-

AL
ot of a Bomber amd

dancers alwavs exactly in focus and of
maintaiming the microphone at the cor-
rect dislance to receive their epeech clear-
lv. Usually, expensive retakes were nee-
essary in attempting to follow the actors
along a crowided dance fAoor, Until re-
cently, the course of sclected dancers was
traced on the Aoor with chalk of a color
that would not record on film. As the
couples moved, the camera and micro-
phone on  their wheeled tripods were
pushed along. Now the problem has been
solved. A very low platform on wheels is
iised, with the camera and microphone
miounted at one end, The dancers are giv-
enn a place to stand on the platform and
the camera is focused on them, but high
cnough so none of the platiorm is photo-

Searchlight Intended to Bilnd rraphed. When the scene starts, the plat- &
ake Afr Raids Harmless i Time of War El'fll'l't'l 1‘- [!ll.k.-'uh':.'l'l l:'|1mtu:;11 thl:' {!TE!-".'L'E'] af f]ﬂl'lf'- fid
trical engineer and intended to render air ©73 while the "":'1”-_"1'-' directly in frant _':"" =
raids harmlessfin time of war, The inven- the camera moves in rhythm to the musie, M‘:&'\
tion consists §f an arrangement of light  but never oftf the space assigned to them. Eal
ravs which, iz claimed, will blind the "

pilot of a bomper 2o effectively as to cause
him to crashf eventually after losmg Ins

BCNSC l:l! direck: 1o, r

]

[ An clectrical operating deviee for awn®
ings affords rapid three-position ndJu&t
II'IE'IH.

§
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h-er to" pick ;ﬁuﬁuﬁmre The air
then is foredl out the discharge
grill by the fan and returns to the

basement through a grill at the
opposite side of the house,

REUEBEER BAND ACTS LIKE
A REFRIGERATOR
Cfi‘%

othing more than a wide elas-
tic band is needed to illustrate
how a mechanical refrigerator ap-
erates, Firat, hold it loosely he-=
tween the fingers and touch it to -
the upper bip to judge the tem- -
perature, Then stretch it quickly
as far as possible without break-
ing and note that the rubber is
noticeably warmer., With the band
still stretched tightly, vibrate it
] ut Banta Maris, Spain: It Was Carved rently to rladl'ah: away the heat,
with a Jackknife and Contains cver 18,000 Pieces then allow it to contract suddenly -
and at once test the temperature,

CHURCH CARVED WITH A KNIFE You will note it is noticeably colder. The
HAS THOUSANDS OF FPARTS alternate compression and expansion du-
Using only a jackknife for the work, a Fli'*at'f's the cycles in a refrigerator,

Hollywood, Calif., man has earved a largedd
model of the famous monastery at Santa

L=

L

B

lgﬂiiﬂ PUSHED OVER BY A JACK

Maria, Spain. More than 18, pieces MANNED BY TWO PERSONS
were wsed tmthe construction, and all the

rooms are equipped with tiny furniture, =mall trees can be uprooted quickly
rugs have been placed on the floors, and with a jack manned by only two pertons.
little hangings are found on the walls. The roots on one side are severed and the

jack is braced against the trunk. A long
ELECTRIC HUMIDIFIER IN HOME andle gives a powerful leverage and, if

the jack is set firmly at the base, two per-
sons can push a tree over and at the same

Air is filtered, hamidified and cireulated time pull out most of the roots,

without the use of a duct system
biv a humidifier developed by the
General E ic company, that
will serve an entire home, Elec-
tricity is usedeRt the same rate as
a gingle infandezcent lamp. A
complete change of air in the low-
a house s effected in
forty mfinutes, The filtering ca-
pacitv serves a home of six to
cight rdoms on the first loor, Cir-
culatidn of the conditioned air is
produced by a motor-driven fan.
Insthilled on the first floor, the hu-
midifier takes air from the base-

nds it through the water cham-  Jack with Long Leverage Which Pushes over Small Trees Easily

Yy
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Dive Bombing at Targets%%ures

Bombs released from an atrplane do not
drop nose down until after they have fal-
len for several thousand feet. Owing to
their forward speed when released, they
drop horizontally at frst and then grad-
ually nose over. If they are dropped irom
a low altitude, the missiles are likely to
strike on their sides and in many cases
fail to explade. To overcome this ditficul-
tv, particularly in low-altitude bombing,
the pilots dive their planes at the target,
thus pointing the nose of the projectile
toward the earth when 1t 15 released anid

CHANFCS

Jir oo

Accuracy

causing it to hit with the fnse end first so A4 merce department
it will surely explode, mtw Or ARELaNE L 0 as due to greatly in-
. S 1 ; A creascd steam pres-
) __.-a"‘r ; ’Hr sures, substitution

""" s of mercury for water

il HITS Ow Si0E
AME RIRLES

Drawings Showin
Target When Releasing Missiles at Low Alritede

HEAT AS ELECTRICITY SOURCE
GAINS IN EFFICIENEEE'!.- 1;{

Improved efficiency in generating elec-
the com-

tricity by heut i :Spﬂrt&j

".?u"h:ir It Is Mecessary to Dive & Bomber at

it boilers and direct
generation from coal
without the use of en-
gines, These are de-
velopments and proj-
eeted advancements in

the field. Higher pres-

sures af today, accom-

panied by a sharp in-
crease in the amount of heat
used, result in higher efficiency.

"/ #r The steam is nsed as many as
three times before all possible
energy is absteacted. The mer-
cury boiler has proved efficient
and operates at lower fuel costs
than ever before attained, the
only drawback being the fact

that several million dollars worth

of mercury is necessary to Gl one

boiler, The mercury is heated to ﬁ

a vapor and used in the same — 9

manfier as steam, then returned T~

to a liquid. Tt can he used over °

anil over with practically no 1&95.“:‘:“-':\

The latest claim for generating

electricity directly from coal is

e advanced hy a Czech scientist,

who says electricity can be gener-

ated as well by the reaction re-
sulting from a combination of
oxygen and carbon as from acid and zine.

This would be a sort of “hot cell,” a com-

plicated arrangement that weuld corre-

spond to building a ceal fire to generate
electricity for lighting the
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‘u._rnu:p]:h_ new ith elfptical and

il gprings have been produtdéd. Meat is
f.!-":\‘ﬂppctl in refrigerator cars, being hung on
wwhiooks, Often, at the end of the journey,
_}lnm'e meat would be found on the floor
=ithan on the hooks, due to vibration. The
. reirigerator-car trains carrving perishable
: “Toodstuffs are operated on passenger-train
“Sschedules and in practice attain specds of
gieventy miles per hour. Adoption of car
;‘r',l-.n-.-ks that absorb or counterbalance vi-
S'! wation has solved the meat-shipping proh-
‘J.i"'”' An abserver noticed that tile in an
stdlinary Ereight car bounced two nches
-, 0ff the floor when the car ran over rail
inints. This caused chipping and break-
ing of the tile, and resulted in damage
claims, Application of four snubbers to
cars resulted in elimination of vibration

o that tile can be shipped safely.

%.? ays
FIRE HOSE TOSSES FINE SPRAY
TO EXTINGUISH BELAZE

Lrermany 158 producing a fire nozzle
< wliich can shoot a regular stream or, by
means of a special nozzle fAtting, can

Bars Appear a3 Window Is Ralsed and Slkle ntoe Holes i HEM o : “
s a3 Windiw Closes throw a finely divided mistlike spray. Such
a spray, it is claimed, effectively excludes

DISAPPEARING WINDOW BARS combustion-supporting air and ‘tIJL'I.'LfLH'E'
KEEP OUT INTRUDERS will quench even an oil fire.

Protection of the home against burglars™
and kidnapers is provided by a set of bars
that appear when windows are Ic:l|3u':!u:-|‘=
and that disappear when the windows are
closed, Set six inches apart, the hars are
attached to the top of the dpper window 3
sash and to the bottom of the lower. When -
the window is closed, the bars are con-
cealed in holes drilled 1o the sills and =
walls, Opening the zazhes brings the bars
into view. The operation iz noseless 25
Each bar iz made of steel, about thirty=
inches long, Windows fitted with unhreak-
able glass and the disappearing bars are
virtually burglar-proof.

50 REDUCES FREIGHT LOSSES

H‘l How to reduce losses on freight dam-—-
aged by vibration of trains running at high—
speed is the subject of tests by railroads
and private car lines. A rebound snubber

has been {fm‘Wr E.]:I!JIiL‘d.ﬁ.U[I to the p . Hose Which Throws a Fine Spray, Thus Smoth-

trucks uf freigfit cars now in use, while eri Blaze by Bpcluding Alr from Ie
M ‘
*"'; ]:E"’ i A
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IN BUYING
A BOAL

WELVE vears ago there were less
than 1000 motorbhoats on federal
waterways. Today the higure is well over
250,000 with triple that number an inland
lakes, The advent of the authoard motor,
together with better boats at lower prices,
has made this great advance poszible,
And vet the average boat buver
of today knows no more ahout

hoats than he did ten years ago.
Nevertheless, the whale thing s

! : VEE-BOTTOM
quite simple. First, boats are ci-
ther work craft or pleasure craft.
The pleasure craft is either a ran- ROUND BOTTOM

about, a speedster, a wtility hoat | |_' "II /

or o cruiser, Anyv of these boats
can be obtamed In as many az a

FLAT BOTTOM

dozen distinct hull designz, Seven

of these designs are shown on this ONE-

=
-

STEF HYDROPLANE

page.
Ii vou want speed, trim lines, !:"_l___Lﬂ,J__./I

and if vou have plenty of decp BOX-TUNMEL STERM
water to wark in, the vee-haotiom

becomes a logical choice. 1f you t__}lél_/}
want greater seaworthiness for ROUNMD TUNNEL

INBO&RD 15
FIRST CHOICE
FOR SMARTHESS !

AN
CRELIABILITY

w

PASSENGER SPACE IN ™
FORE amp AFT COCKPITS

IMVERTED WEE

@!}f[ .JMW /& ; By

THE
OUTBOoARD

MAMES BOATING
> POSSIBLE

,_,;_ﬂ' TO
" THOUSANDS
_— w

Fwanmadd PacTo

deep-water cruising, vou
will do best with a round
hottom, If vou want sim-
ple construction, and,
consequently, low cost,
vou will pick the flat bot-
tom. A mamia for speed
points out the step hy-
droplane,

From an entirely differ-
ent angle, you will select
i tunnel stern or invert-
ed-vee hull if the boat is
to be used in shallow wa-
ter. In these types, the
propeller 15 more or less
protected. Beaching be-

Cfr:mE“- fquite simple, and submerged obstacles
can do very little damage. Akin to the fat
Bottom, the box-tunnel stern is the simplest,
while the round tunnel and imverted-vee bot-
tom offer speed and scaworthiness,

What about the power plant? For low
cost, easy tranaportation and beaching, vou
will naturally pick an outhoard. For the wlti-

DRIVE 15 STRAIGHT BACK
TD GLAR BOX

"

| Jwﬁﬂf

Dar
Ry




" BOTH
B FT.LOMG
/' ¥ET HOTICE THEY
MFFEREMCE

mate 1n smartncss |

T
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POPULAR MECHANICS

performance. Until recently, the
accepted position for the inboard
maotor was amidships, dividing the
passenger space into two cock-
pits. Of late, the trend has been
to stern installation, as shown in
the diagram, using a vee-drive or

a special outhoard unit.

The whole thing is

HE BE&AWM IS .ﬁB‘TIIJT.:
HE OVER-ALL LENGTH

-,

e c= S
and reliahility, you .. Frgd B e FRAMES
will do best with an N chﬂ.q.\l T ':_'_r--'l-“- SMOULD NOT |
inhoard power plant, :r:rhsmlu i 7 SPACED hD'-'ER |
The outboard motor R ROUES H‘"‘"H-u = ""-t P bt

has but one logical
place in the boat—
on ot near the stern-
board, Refinements
in the way of wells
that partially or
wholly inclose the
motor add greatly to
the appearance of the
Anished eraft but are
not essential for good

THE ﬂ'Fﬁ.r.i ‘

SOME
FORM OF
FASTLNING
SHOULD BE
USED EVERY
3 INCHES

i TY¥PFHCAL
| BAFTEN-SEAM
o | CONSTRUCTION
| WTTH COouBLE
| PLAMKED
BOTTOM

et

-

woan

PLUGS ARE

| PREFERABLE

il Ta
PUTTY

OR LXPOSED

FASTEHINGS

'

largely a matter of
personal taste.

Many people think
of a hull as having
but one dimension—

length. Beam and freeboard are rarely
given the consideration they deserve. Pick
the small-badied boat if you like, but do it
knowingly, Tf vou want g comfortable
rongh-water bhoat in fifteen to twenty-one
foet, see to it that the bheam approximates
one-third the length, and the freeboard
one-third the beam, as shown in the dia-
TEAm.

Sound construction is the basic feature
of any boat. Since construction governs
to a large extent the price of the finished
boat, it i wise to see that “bargain boats™
are not offered at the expense of infe-
rior lumber and poor fastenings. Frames
should be of white oak, elm, mahogany
or other durable and tough wood, and
should be well fastened with bolts or riv-
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Above, ¥achiung Tend-
er, a Fast Boat When
Powered by Motors of
Fram Twelve to Elghteen
Haorsepowes, and '|."1:-r!.r

Comforiable and Sea ™
worthy; Below, Crass
Seceion of a Single Cabin
Thirtv-Foot Cruiser;
Hote the Immenas
Amouni of aahle Space
a8 Thia HEaar, Dus to

Well-Planned Interiar
Arrangesnant

ets. Planking should be in narrow widths
in order to climinate warping

Pank fastenings should be spaced not
over three inches apart for full strengeh.
These will be either copper nails riveted
on burrs, brass screws, chisel-point copper
or galvanized boat nails or galvanized cut
nails, and they can be rated as to valoe in
about the order given, Fastenings coun-
tersunk and plugged with matched wood
plugs should be given first choice. This is
no reflection, however, on exposed fasten-
ings, expecially if the planking is too thin
to allow of their use,

You can buy three distinct types of con-
struction—batten seam, clinker or lap-
strake, and carvel or smooth-skinned. In

- - = - i,
1 1 - . P
- - 1 - - o1
. Ty - . = i

S :_ i 9

RS ————— |

TRUNK - CABIN CRUISER

- _".' — =
= ——m=m

(STL mrt e e ——

D&Y CRUISER

AfTrCAEIH E_KF'F.EEE- 'I'_HLFI'SLH

e ™

S

batten-seam construction, each plank is
backed with a suitable lenpth of wood
which runs the full lenpth of the seam.
Hullz with batten seams are tight without
calking, and the outer surface of the
planking iz perfectly smooth. Lap-strake
construction is simply what it sounds like
~the strakes or planks are slightly over-
lapped. You get gtrong construction with
a minimum of weight, There is no calking.
Carvel planking is extensively used on
large hoats, In this form, each plank is
simply butfted against the previous one,
and the whole is made watertight by calk-
ing. There is no choice beyond personal
taste, since one type i3 as good as the oth-
er if the construction is properly done,
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e HARD RIDING
. MAORE RLGISTAMNGE

HAS THE BOQAT AM EFFICIENT PLANING H.I'-'IEI.E-:-'

Mahogany makes an ideal planking wood
but most people are surprised to find there
are different grades of “mahogany.” The
real mahogany is either Mexican or Hon-
duras, ne-textured, impervious to waler,
beautiful in finish. A cheaper grade is

T —— LESS SPEED

MECHANICS

African mahogany which is a trifle coars-
er. Philippine mahogany, forty to fifty per
cent cheaper than Honduras, is not a ma-
hogany at all, botanically speaking, Dbut.
merely Philippine hardwood. All are good
boat woods. White cedar, white pine and
cypress are wsed extenzively and can be
rated “Grade A with a paint finish. In-
spect white cedar closely tor knots and
imperfections; do not buy white pine
for hard use i barpacle-infested waters:
watch cvprezz for poor grain which often
shows through either paint or varnish,

You can look for the same features in
the largest cruiser, be it a small trunk-
cabin boat with an outhoard motor or an
express commuter driven with 400 horse-
power through twin gerews. An ad
feature, which must he carefully cliecked
i5 interior fnish and Gttings, Make cer-
tain voun are getting what vou want in
specd and comiort hefore buyving, A pur-
chase of this-size boat should follow only
after careful investigation and an actual
demonstration,

Even with the smaller runabout or util-
ity hoat, it is alwavs wise to take a trial
“apin® if possible. In thiz manner, you glet
the “feel” of the boat ; excessive vibrations
are instantly noted ; check can be made on
the speed, planing angle and general per-
formancze. Be inquisitive. You lift the
hood on the motor car you buy; why not
lift the hatch on vour motorboat? Make
eertain that the motor is not a type long
off the market, Are the engine beds well

and truly matle? Has provision been made

for the maintenance of the proper shait
alinement? Can vou get at the motor
without a lot of gyvmnastics? Is the gas



Mwmg

s robons
AB et [
tank installed as recommended by Il11E fire
underwriters 7

Check again on the equipment. You are
getting no bargain in a cheap boat if you
must spend an extra hundred dellars in
| making it safe and, com Emmbln q

AUTO FINISH GETS ITS LUSTER
FROM FISH OR ALUMINUM

Aluminum dust or herring scales are re-
sponsible for that sleek appearance on
high-priced antomohiles, becanse one ol
the two gives the paint a peculiar luster
that hias not been obtained through use of
olher substances, From beneath the hee-
ring scales is taken guanine, the same sub-
stance that gives the pearl its beautiful
luster. Guanine s manuiactured into
‘pearl essence,” which gives a lustrous fin-
o 15h to automobile bodies when mixed with

finishing paint. A process whereby aluo-
minum dust floats on the paint bas been
developed, resulting in a mixture that
gives a beautiful finish with a “gram”™
added to the luster,

PAINT SEALS CONCRETE FLOOR
AGAINST MDISTUREC &ij-

Walls and floors of brick, concrete,
stone, tile or cement-hlock structire are
sealed against seeping water by a special
paint which is both attractive and durable.
Cracks and holes are first filled with a ce-
ment preparation to provide a hase for the
waterproohng paint, which is then applied
with a brush, Two colors, aluminum or
hlack, are available, and the paint is also
used for treating the inside of anuaria,

rools onyageid and alkals tanks,

. :
JSWimnping

'|:'-'|'-'Elll i & Cotcrete Flsor with a Special Pant Which
cgls the Surface agalmst Mofsture
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OFFER SKI TRAINING

3 228 6

Elongated Skates Equipped
with Wheels Instead of
Runners 1o Enable Ski Ean-
1husdagia to Praciice the

Bpoee In Su:ru_mer as Well

Winter

['oenable those who like =Fing 0 prac-
I'JL'I:_ TlI!H."' “7\.11-(]['[ I'I'I SHmMmoer, :| '.JI.-‘F HE ] l""I'I""'I-

v

AN RGN
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neer has invented what looks like a eross
hetween skis and a pair of roller skates,
arc equipped with large
wheels and the rolling-ski riders shove
themselves along with sticks similar to
those used by skiers,

The “skates”

AVIATION HELPS POULTRY MEN
FIND NEW MARKETS (. 74

" Aviation iz helping the poultry industry
to find new markets, making it possible to
cxport voung chickens to the countries
couth of the United States. Yet the cost
i= not prohibitive, and most of the ship-
mieitts by air express are made without the

loss of a fowl,

Recently,

more tluzn OO0

have been shipped by plane from Miami,
Fla.. to British colonies and Latin Ameri-
can countries in the Caribbean area. Ap-
proximately 3,000 future egg lavers were
imported hy Trinidad poultry raisers, 2,000
went to Jamaica and about 1,00 each to
Panama, Antigua, Santa Lucia, and Brit-

1sh Lﬂ.mma-f w ’/J

)
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DISK WHEELS ON LOCOMOTIVE
ARE CHEAP AND LIGHT

them to radio equipment which strength-
ens or softens or holds a note like an or-
gan. By simple manipulation of two small
levers on the kevboard and by footwork
on the pedals, the instrument can be made

Cheaper and suhstantially lighter than
the old type, double-disk wheels are being

S| IJ. . - -
Here In How a U#H“t‘;ﬁm&{c;ﬂﬂﬁ dii""ht'n Equepped with Disk Wheels: Wear on the Rails Is Reduced,
Due to the Lighter Wheels, Thus Saving Money for the Railrond; Tests Have Been Successful

fitted on locomotives of 511|*-_2'_-.':w_'11rn'h’_#

v to sound like an orchestra with drum,
Central-bmes—THe reduoction in weight re-

saxophone, harp, mandolin and piano. By

=D

|"l"§'~.~f1?1-’]-ﬂf-"1"'-1:f|. E.}_
—LLWQ'L'E; *:-[, :

LY

faces the impact of the wheels on the
rails. Double-disk centers are wsed, with
an ordinary locomotive tire on the edge,

PIANO LIKE WHOLE ORCHESTRA
IS MUSICAL WONDER

Sounds like those from any instrument
in an orchestra can be reproduced by an
electrical radio piano in which tiny micro-
phones replace the sounding board. Small
hammers strike the strings when the kevs
are touched. Eighteen miniature micro-
phnm:'i pick up the vibrations llH.l. CArTY

Wi LU -u-L"-._ A,_

'I'.h."ll

l-n.i'trumcnt Isn More Eadic Than Fiana;
I:.anu

It Has Micro-
the Case

i g R
[ lodc,

%m‘”‘ﬂ e “4

a slight turn of a lever, the operator can
make the instrument play as an ordinary
piano, with the music coming from the
loud speaker: or the student mav wear
t‘:‘lrphﬂl'll?:i and histen to his 11r;||;|;iirr_= mnsic
without anvone else hearing the sound.
There also is a phonograph arrangement
on which a record may be played while
the pianist supplies the accompaniment as
a test of skill. Ovr, a radio program may
be tuned in on a set inside the instrument,
and the playver may accompany the in-
coming broadeast music on his electrical
piano, called the “harmonium.” Many nov-
el effects are possible, including
the sound of surging water when
e 1 (5 ] ! ﬂ
Ole Man River,” or similar nim-
ers, are plaved., One remarkahl
feature is that the plaver has co
trol of the notes for ffty-six sec=
onds after the kevs are struck, so
new effectz can be produced.

BEETTER GRAIN STORAGE
. ¢ » REDUCES LOSSES

Improvement in the system o
atnrmg grain has been develope
in Sweden, redu::mg loss fro
mildew and minimizing the {h
ger of eleyator explosions. T
syvstem is Hased on blowing awr

short hlasfs through stored hﬁ%
at intervals of one or tyo hours

MWM

]
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‘T'\_\Ccr!d air is effective. Ex-
periments have shown
“z~.that drving and airing are
speeded up, and that grain
may be stored in a small-
er space. Thus, it is be-
liecved, the full height of
storehouses may be used
instead of spreading grain
over floors at a thickness
of not more than twelve
inches, Grain stored om-
mediately after harvest-

Vulcan, with His Grest Anvil,
Iis Shown as a Filtyv-Foot
Statue of Tron Which Has
Stood for Years in the Fair
Grounids at H1rﬂ:‘u11f11!l'l‘l Ala:
the Meral Giane Pictured
Getting His Annual Serubbing

']

L

L]

ing dries as satisfactorly
in the silo as in the open,
when the new system is
psed, The only expense 15
that of installation and
clectricity to operate the
blowers.

200 s
SLANTING GARAGES
SAVE TURNING g
IN ALLEYS '

Faced with the problem
of building nine garapes
along a narrow alley not
wide cnough to permit
turning, one Hollywo
apartment-building own-
er solved the matter by

m:m[r:ll'L'l'-“ RE

constructing each at an
angle. The "staggered” rarapes are all eas-
ily accessible without maneuvering cars,
and when mnside them, autos stand exact-
Iv as they would along a strect permitting
diagoenal parking. In the vard, the saw-
tooth spaces are flled with shrubs which
are protected from the wind and have
grown as high as the garage roofs,

IRON VULCAN FIFTY FEET HIGH
IS GIVEN A BATH

Fifty feet high and weighing 120,000
pounds, an iron ftatue of the ancient god
of fire and mectal working, Vulcan, has
been given a bath, The fire department of
Birmingham, Ala,, where the iron giant

—  ztands, supplied a ladder for the

voung women who did the work.
The ztatue was exhibited at the
5t, Louwis exposition in 1W™M as
proof of Alabama's iron resources,
After that it was moved to the
grounds of the Alabama state fuir
and there erected,

ffAn astronomer says if the
chirps of a cricket in thirteen sec-
"= | onds are counted, and forty-two
= 2| 15 added to the total, the result

MNine G. Buil Angle al N Alley, P it
" O et 35;.;2*:5;“*5%"” "
fﬁ‘:" ] f’.

i R

will be the temperature of the
place where the cricket is sipging.
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three months, and he collect-
ed his monev. But in each
case the weather bureau had
predicted the storm from me-
teorological data. It was go-
INg to rain anyway.

Rain priests in ancient In-

FTHEN Arizona erops were threatencd

by a lang drouth several vears ago,
members of an Indian tribe held a tradi-
tional rain ceremony. Not a cloud ob-
seured the sky when the dance began, but |
after a while clouds hegan to pile up in the | ;
west, and finally a heavy rain poured | - i =
down. The tourist spectators, who had Skl : =

LPS AMJELES AR

R '“.Ii.

dia rubbed a black horse with
a black cloth when rain was
needed. Today, in Europe,
the peazants ore huge mortars
and ring bells to create rain,
and erect crosses and metal-
tipped poles to ward off hail.
In the United States, experi-
menters sprinkle chemical
mixtures from platforms or
scatter chemicals and electrified sand from

i | |
e . | '

Tnlla_.r Measuring Mokstere in Air; H'E'Ht. Some of the Forty Per Cent
of United States Classed as Desert; Below, Chart of Los Angeles Afes
Showing How Weather Runs In Cycles, fram Cycles of Years with
Hesvy Rainfall to Groups with Light Rainfall: Zera Indicates Mormal

hardly expected such a concrete demons-

[y

stration, were drenched.

Kecently a western community  posted
several thousand dollars for a “rainmak-
er’’ who promised to bring down two
inches of rain. A few days after he had
started work, rain fell for the first time in

SRl

airplanes. Scarcely a month passes with-
out some new proposal for controlling the
weather, But so far, chemicals and elec-
tricity have heen as impotent as the rituals
of less cultured civilizations, Although
different kinds of weather can be manu-



the WEATHER?

factured in the laboratory, no rainmaking
out of doors has been recognized as a suc-
cess,

In one attempt, zine plates in open pans
of sulphuric acid were exposed to the air
in the belief that the resulting gas wonll
create whirls as it rose through the at-
mosphere. Attempts to precipitate wa-

b
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Califarnia Redwoods Kaewn as “Raln Trees" Due to
Malsture IJH.|rE:'ug: fram Upper Branches: Right, Spirit
Doctor of Dutch Borneo Besecching Eain Goeds

ter viapor out of the air by electrical dis=-
charges from wires have heen made, al-  proved practical go far. One proposal, that
though the high-tenzion lines of power of sprinkling the fu-’e‘r with sand or water
seompanies have had no such effeet. Others  {rom above to precipitate the maisture,
have tried sprinkling liguid carhon dioxide  would require a feet of airplanes alwavs
from ﬂi1']llf|.1'|l’.'.='. I."-":'|.Il.'1.‘1.i:II5.: to reduce the at work. A suggestion to evaporite the
temperature of the air, It hasn't worked.,  fog-hy heating overlooks the terrific ex-
Huge barriers of refrigerating pipei to pense involved. In any event. it would he
condense moisture out of the wind have 3 constant-batile to reduce the additional
been suggested. as has the building of " fog rolling in from the sides of the airport.
long lines of honfites,

Many inpenious sugrestions also have
heen offered for clearing away the fog
ahove airplane landing fields, hut none has
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FOPULAR MECHANICS

FPlausible in theory, but prohib-
itive in cost, are plans for creating
huge updrafts of cool air. Some
ok these plans, ranging from im-
mense vertical tubes to groups of
airplane propellers, are on file at
the patent office. Theorctically,
blasts of cool air would be pro-
jected into moisture-laden atmos-
phere above the carth, condensing
the water vapor and causing it to
fall as rain. There iz a definite
parallel between these supgestions
and the updrafts of cool air in na-
ture which frequently produce
rain, according to meteorologists
who question whether man will
ever be able to control the weath-
er. Within limits they concede-

(Cottinuwed 10 page 12004

More effort has been
devoted to dissipating
hail storms, but here
again success is lacking,
In Evurope hail cannon
and “electric Niagaras,"”
cansisting of long rows
of lightning rods, are
still depended upon, al-
though hail has been
ohserved to shower on
the rods as impartially as on the
farm lands. In the United States
attemptz have been made to break
up tornadoes, Boxes of explosives
mounted on tall poles have been
detonated without effect.
“Rammakers and weather ex-
perimenters fail to appreciate the
magnitude of the forces they are
working agninst,” savs one mete-
orologist, “The trouble 15 that any
effect they might create would be
limited to an acre or two of
ground, amd that the expense n- :
volved would be out of all pro- ;_..'_“_i_a"l'é

w0

portion to the henefit. Manufac-
] . : r : Top, Measuring Rainfall; Center, Smudge Pota in & Citrue Oe-
tur.ﬂﬂ rﬁ!”‘ “ml]r. |II.'E*:':].]|.:. COst s chard; Below, “Rainmakers™ FErecting Platform from Whic
welght i rold, Chemicals Are to Be Expossd to Air
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Boat Like Plané ing

E=—

Thia Eira.nén-Lnui:ing Cralt Attains High Speed '|l-'i1'i1-:|l.|l: the B I

on Air Cushion

T

-

e ; i -
g Efkct Common to Racifig Boats: as

peed Inereddss the Hoat Riets Usul Only Part of the Main Hull Toaches the Water

Shaped somewhat like the wing of an
airplane, a boat of unusual design literally
swims on a compressed-air eushion just
above the surface of the water. The hull,
constructed on mrodynamic lines, 15 com-
posed of a series of sections of airfoil
shape, stepped up and down uniformly
from a center section. This arrangenment
is said to provide lift efficiency, having the
cffect of lightening the weight of the hull
as the related sections act as a wing sur-
face. When the boat is at rest, the center
and one or more side sections are in con-
tact with the water. As the hull starts
moving and gains sufficient speed, the sec-

tions gradually are carried out of the wa-
ter until the entire hull rises almost clear.
Thiz, of courze, decreases water and aar
resistance, resulling m  manmimiam  deag
from friction, Water mass density is used
only for traction. The jorging, spanking
cffect characteristic of the conventional
racing boat is abzent, there remaining a
smanth, constant action. The propeller is
located about one-third of the wayv back
from the bow, while an air radder pro-
vides for directional control at high speed.
An auxiliary water rudder i3 uged for
maoderate travel. Unusual stability has
heen revealed by tests of the craft,

HINGED DIE FOR RETHREADING
IS EASY TO OPERATE > o 7/

Starting a die
on a worn thread
is made easy with
a rethreading die
which resemhbles
the ordinary round
kind except that it
has been cut in
half, the two pieces
heing held togeth-
er by a flat spring.
To use, it is only necessary to pull the
two halves apart, slip ghe die over th

clean, unbruized portion of the thread,
drop a special ratchet stock over the die,
tighten the serews and back it off over
the worn threads which nswally are at the
enil of a bolt. Thiz eliminates the need of
starting the die on the damaged end as
must be done with golid ones. Sizes are
offered to ft any thread from one-guarter
inch to one and one-eighth inches,

O Names and addresses of manufacturers
amd dealers in articles descrilied in the
magazine, and any other details in our
possession, will be furnished by our Bu-
reau of Information upon request accom-
panicd by return postage.




would be missed by an
expedition on foot. The
trip will start from Cape-/=
town and go erthwar:klr

A
“MENTAL TEST™ OF~
LIVING ROOM
4 RATES HOME -

L3

-J_'.'I.I:- L .
By giving the livingk

F i
FLYING EXPEDITION TO AFRICA
TO VISIT “FORBIDDEN" AREA

Two planes, one a twelve-passenger am-
phibian, will be used in exploring the “ior-
bidden land™ in Africa. Mr. and Mrs.
Martin Johnson expect to penetrate re-
rions hitherto closed to exploration Dy
inaccessibility of the country and the hos-
tile attitude of the natives. A fwo-year
Journey will take the Johnsons and five
assistants wto the swamps and mountains
of Abwvssinia. Both of the expedition's
planes are equipped with camera bases
and crow's nezts, making it possible to
take pictures from almost any angle. Much
of the flying from the base will be at an
altitude of 4,000 to 9000 feet ahove sea
level, so the engines are equipped with
superchargers, Seven thouzand gallons of
speecial gasoline with high octane rating
will be nsed. The larger plane has sleep-
ing quarters for three, and the smaller
ship, with a passenger capacity of five, can
be used for living guarters for two in an
cinergency. The Johnzons decided to make
wide use of planes, especiallv amphibians,
because they believed that the only meth-
od of penetrating this dangerous country.
Ina region studded with many lakes, land-
ings can he made with less danger of sud-
fden attacks by the natives, Also, 1t 1s
hoped that the planes will make possible
a camera record of forms of wild life that

(pld__-
The Marflsn Johssona, Famsous Eu.fb]nrq—.ra. Are Shown beside F!Il:rl.ng' Baat
J Which Will Carry Them [nip Adrica®s “Forbidden Land’

room a mental test, a re-
iahle index to social sty
Qs may be obtained, Dr)
\F- Stpart Chapin, of the
m1959t3
Mavs +har The fest takes
-*.d,’ll_'::nunt of the DTE:’.-I:HL'!?
r absence of such ob-
jects as chairs, pictures,
pianos, radios and the like
in the living room. It re-
W quires but ten minutes.
Stuidy of more than 1LIEK American homes
indicates reliability of the test. A close
relation was found between scores on L]ﬂi’(:.‘
test and education of the parents, their
occapation and their participation in com-
munity affaire. Better-class residences had
scores from 129 to 163 points, while other
homes rated as low as forty-two,

e ¢
HAT BAND FLY BOOEK PRESEEVES
ANGLER'S ARTIFICIAL BAIT

Avrtificial bait of all kinds can be carried
safely by the fisherman in a fly book which
15 worn about the hat like a band., The

= L

flv or hook is pulled into the band and is
held securely, thus eliminating insertion
of the hooks into hats or clothing, Both
dry and wet flies are preserved in this
manner, and the band can even be worn
abont the head without a hat if desired,

Fly Book Waorn as a Hat Band Is Always Easily Ac-
[ kS - !
é! Bt
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Ship Built on Movie Stage to Film Sea Picture%l' .
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Maklng a Movie Beene on n Ship Which Was Erected oo 8 Sound Stage: Synchronized Jacks vnader the
Weszel Rocked the Eighty-Ton Craft during the Filming of a Storm at Zea

Weighing eighty tons and costing $30,-
M), a bap ship was erected on a sownd
stage in Hollvwood recently preparatory
to filming a sea picture. The vesscl, a rep-
lica ot the “I'rince Rupert,” was fnizhed
in seven (AF5 and was constructed entirely
from photographsz, ne bluoeprints being
uzed, To give it ap appearance of age, the
boat was sprayed with a special lead pig-
ment, and all whn parts were rasted syvi-
thetically. E'Ttﬁ'iﬁL_nn was made for pro-

| | !
/ darerdaped
I

ducing a violent storm on the sound stame,
and this was a feat in itself. Thousands of
rallons of water were releazed from huge
vats and dashed arginst the sides of the
vessel, which was mounted on hydraulic
jacks. These jacks were synchronized, so
the ship could be rocked fore and ait or
across beam ag required, Fire lozes were
played into six wind machines to produce
gprayv, aid a-cvelorama around the stage
gave the necessary leaden skies and fog,



Tha Detgetor for Burs
led Metal in Use; Ea
ily Carried, the Devic
rrn a Eange of About

Ten Feet balow the
{ Surface -b

DETECTOR FOR BURIED METAL
3 SIMPLE TO OPERATE

™
'<3 ‘?{Simp]: operation and easy replacement

§ parts are advantages claimed for a de-
ector that is said to reveal the presence
f metals buried underground or in sev-
eral feet of water. The device, which em-
ilovs several stages of radio-frequency
)&:tlp]iﬁtﬂtiﬂﬂs to assure sensitiviry, is de-
igned for locating coins, metal, pipe lines
] other conductors at a distance of ten
?‘-:5' feet, depending on the size of the object.
ﬂ“’e:ghmg twenty-two pounds, the detec-
tor 15 carricd 1n a balanced position to
keep the operator from tiring, Only the

‘on” and “off” switch is manipulated.

NOISE REDUCED IN FLANE RADIO
,i BY ANTENNA AT REAR

oise in the airplane radio can be re-

l:iu-l:-::{[ by shifting the position of the an-

tenna. A patent issued to C. F. Jenkins

calla for the antenr e unreeled anc

"'? permitted to it from the plane’s tail
structure, A small celluloid bhall, or balsa-

=y wiood " *-:11 i attached to the l:'nfl to keep

""-— th antenna  taut fter  studving  the

ges of mlerfﬁrence in airplane radios,

57 '
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t['n: inventor found a zone just hehind the
platie that was free from electrical high-
tenzion radiation from the engine-ignition
svatom,
foat in this interference-froe zone, Mr.
Jenking reduced radio noises considerably.
This invention makes unnecessary the
costly shielding of magnetos and spark
plugs, as well as use of high-tension leads,
Credinarily, the antenna has been either
suspended under the plane or fastened to
a vertical mast, but ignition noises result-
ing from such an arrangement seriously
interfered with voice and code reception
ahoard the plane,

By arranging for the antenna to

TITLE WRITER AIDS AMATEUR

o 4 MAKING HOME MOVIES

1.1.'111]

For the amatear movie maker

wants to prodace professional-like film
titles, including the tricky animated ones,
a title writer has been developed, The ma-
chine may be used in a vertical position
for making the movable-letter animated
titles. The letters may be moved at will
o the horizontal card,

Two 100-watt,

[10-115 volt lamps are used, silvered on

one side 2o as to provide their own reflec-
Lors,
horizontal position for Alming ordinary

titles, and at angles for titles which show

the hand as it writes, Interesting shadow "
effects can be obtained from three-dimen-

sional Ii.*ttl:{j.—'.,

The writer also can be used in the

With Thia Title Writer the Amateur Maovie Maker
Fmdu:ﬂ Waork L:lilr That of Professionals

IE{F; MML&Q:,_, '



BOAT FOR SHALLOW STREAMS
RUN BY AIR PROPELLER

Good speed in extremely shallow water
is made with an English boat which is
driven iy an airplane propeller deriving
its power from a small automobile engine.

‘E\Thq craft has only a three-inch draft, and
since the prupe]lrzr is above water, it can
roceed at full speed in shallow pools,
“"--..E O fCE
"*-.EDLD EECOVEERED BY FLOATING
TINY FLﬂI’:Eﬁ IN WATE
Recovery of fine gnllcl I]:|u=1:|'t11:1|::-':fn‘m‘] Tiv-

er sands by flotation has been found pos-
sible in tests at the University of Idaho,

e —cages suspended. from the roof, several

oy
q 1
™ L d

The process iz zaul to be 97.3- -per-cent
efficient in some cases, Millions of dollars
worth of the “flour™ gold u-.nt_jl-*;[11p1i::miul1
of the process to sands alreddy worked by
more or less haphazard
ing methods, Fine
float on water, althgugh it normally sinks
unless the water A5 in rapid motion. By
the flotation ocess, the gold-bearin
—?.&umf 15 placedAn a vessel Alled with water,
A small agrount of reagents, chemicals
like sodiug carbonate, 15 added, The gold

1 1 h T
particles/collect these reagents and there- .ém'“zf

ire a “dry” ILI]r[LIJE_‘:- tooward wa-
phe paraffin, Bubbles then are intr

sfil and the mixture 12 stirred., The dried
particles attach themselves to the

b hl!’.‘b hemm tend to rr.pt] the
|

_C‘%q&%mﬁ, . % 20 ?,:;'ﬁﬂ

Boat [or Use in Yery Shallow Water;

anning and sluic- <8 &5
d can be made td=&

M@w W- ;

It Iz Diriven by an
Air Propeller Powssed by a Small Auge Englae

water. Some foaming arent, like pine oil, i
is added to produce an intense froth, The
rising bubbles dischargpe their burdens of [
rold particlez in the froth, which is

skimmed off and dried, ‘

BIRD SHOP ON WHEELS BRINGS
CANARIES TO CUSTDMERELJ ‘_,.—

Believing people would buy ::atmﬂes,
and other hird pets, if these were hrought
to them, a California man has equipped
an old sightsectnr—HTE = a combination
aviary and sales room and covers a regu-
lar route along the Pacific coast. The mov-
ing hird shop is equipped with twenty hird

o ¥

CANATIES |

HE Supphes

s Which Has Beenn Transformed Inio a Travel-
ing Aviary and Bird Store -H§

| built-in  compartments for storing seed QJ
and supplies, heating apparatus, electric
Iu_.,llth and special facilities for cleaning.
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that the c 1rrr:[| paper
has bLlackened the plate,
% Dt that the lineg of writ
ing or printing ink have
left 1t unaffected, Tha
makes the charred lette
ot record casy to read,
More time is required if

ight on [Fash, Shown at Top.

UNBERINFLATED TIRE WARNS
AUTOIST BY BUZZER

Vhen an avtomobile tive becomes au-
rinflated, the driver is warned by a huz-
cor and red light on the dash if his car is
couipped with a new indicator, Low pres-
sure in the tire permits an electric current
to operate a buzzer and to light up one ot
four red sipnals on the dash, showing the
driver which tire needs air. The valve mav
be regulated for any air pressure. The
regular hghting system 1 utilized m oper-
ating the automatic deviee. A switch en-
ables the driver to shut off the buzzer, if
desired.

HOW PHOTO OF CHAERED PAPER
¢ HELPS DECIPHER WRITING

Deciphering writing o printing on
harred paper is made possible by a simple
hotographic process. The charred papers

are placed in contact with the emulzion

slde of fast photographic plates and kept
tﬁi:n: in total darkness for onc or two

-.-.':E:-I:s. Then the plates are developed in

—

~Uiderinfated, Arrangement at Botiom Caoses Burrer and
o Bignal the Driver

flm is wsed instead of

plates,
MUSICIS PRODUCED

OUT OF LIGHT BY
ELECTRIC ORGAN

Music 15 produced from
lights by an apparatus
known as a phonic elec-
iric argan which bears
little resemblance to the
ovdinary pipe instrument.
It consists of o revolvinge
disk perforated with eight
concentric circles to in-
tercept beamsz from small
flashlight hulhs, The
lights are operated from
switches arranged like a
kevbhoard, and the num-
ber and spacing of the holes on the disk
throw light pulsations, equivalent to the
diatonic scale of an organ on the senzi-
tized cathode of a photo-clectrie cell, or
clectric eve, This converts the light ener-
gy into electrical energy which, in turn, is
amplified sufficiently to be delivered to a
resonator where it will become gound, or
it can be broadeast. The disk is off set from
the center to render the tremolo effect of
a pipe organ.

Electric Organ Which Produces
Music from Light, the Rays Being
Changed to Electric Energy




Back to BABY

The Story ofy Permanent

F ¥YOU were to move
a building from old
Babylon to Hollywood, it
would be like carrying
coal 1o Neweastle, That's
the engincering, not the
moving-picture, point of
view,

Hollvywood is now
world-famous for the Be-
rea bone pits, a great pre-
historie gravevard where
saher-tooth tigers, mam-
moth elephants, giant
walves, hears and sloths
left the remains of their
respective species,

But what has that to do
with enginecringf Here's
the story:

A chemist, while en-
rared In investigating the
failure of conerete in sea
water, was also active in
excavating the hones of
prehistogie beasts from Too Phelo
Haolly 1.)/:}1.1--.1‘5 bone pits. TJI:
Their gxcellent state of
presgrvation aroused
widefinterest. Museums all over the world
begged for sample skeletons. But what in-
tergsted the chemist most was the pre-
serpative—asphalt.

Asphalt from the great deposit in Lake
I't'1 iidad, on the South American izland of
the §ame name, is used on modern road-

C Cherl:

Walves

Concrete

-'l"i|m=rli by Charfezr Knight, Moted Muralist, Showing Tigers. Vultures
ttrgckdd by Carcass Miced in an .H.!:Iha'll: Fuoal ;
Concrete Pillng in o Hetort for Impregoation with Asphalt

Below, Placiig

ways everywhere, And the old Babylonian
engineers had learncd from observation
of natural phenomena to employ asphalt
for cementing bricks and pavements.
Here was a strong hint from ancient
man and nature, which modern man and
hml great laboratory facilities had over-

Y (Perddad _ 5o
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Ever Ance conerele COomSirietio
standard, heen

:-ll.-l-:l.'-:|.

hecpme engineers have
concerned with certain cases of disinte-
gration. Concrete, when
well made, is very resist-
ant, hut often, due to 1m-
proper materials and

workmanship, it is no

T'}E" Removing Bomes of Ancient Apimals from Tar
it; Right, tian of “Penocrete™ Protected Pile

harder or more compact than the porons
bone of a bear. But if vou preserve a
bear's bones in azsphalt, they last indefi-
nitely. And if you cement bricks with as-
phalt, the building they make will also last
indefinitely. The chemist went back to
his laboratory and announced he would
apply asphalt to concrete. Many aque-
ducts, sea walls and dams, and particular-

MECHANICS

Iy concrete piles of slen-
der section were exhibit-
ing various degrees of
destruction due to the
violent attack of chemical
and mechanical agents,
|I- |'|1|_--u_- l.'ll:'.||ilil-l‘.-\. Wore
ittt tentedied m time, the
cost of replacements
would be a heavy burden
aon the interests con-

[ AT |'|_
Az a result of this dis-
i new method of

making concrete stroc-
tures has been devel-
aped, intended particii-
larly for construction of
harbor works or for
soils having an alkali ac-
tion. More than 800,000
lincar feet of asphalt-
impregnated piles al-
ready have been manufactured by the new
“penocrete’” process. The most rigid tests
have failed to reveal any damage to these
piles by the destructive elements, After
seven years of immersion in sea water, the
penocrete is still impervious and rigid.
At first, chemists were faced with huge
difficulties when it came to finding a meth-
o of impregnating the concrete. Man's
battle with the destructive effects of zea
water pre-dates even the Babylonians, The
teredo attacks and destrovs all unprotect-
ed wood immersed in salt water., Copper
sheathing around ship hulls affords some
protection, but copper is costly. With
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concrete, engineers  defeated  the sea
worms, but they still had strong chemical
and mechanical forces to contend with,
Many great harbor works have erumbled
becaunse of failure to realize the severity
of these forces and to provide the proper
safeguards,

Even if concrete s mixed and placed in
accordance with bhest practices, it is not
permanent under some conditions of ex-
posure unless insulated from the destruc-
tive agents. If sea water reaches the re-
inforcing steel, rusting begins, and, as s
well known, rust expands to about thir-
teen times the original bulk of the metal,
and in expanding exerts a pressure ol
4,700 pounds per square inch, which 12 ca-
pable of bursting the concrete surround-
ing the metal. Salt water has a powerful
chemical action on porous concreLe,

Dizcovering a method of forcing asphalt
into the tiny pores of fresh conerete was
no small problem. In the early tests, hot
asphalt was applied to the suriace, but it
did not stick. Then they tried boiling the
concrete in asphalt at temperatures from
450 to 500 degrees Fahrenheit, for twenty-
four hoors, but these temperatures proved
harmiul.

Finally, a combined vacuum and pres-
sure process was developed, similar to that
used in creosoting lumber, First, the con-
crete, after curing, 15 subjected to drev-air
treatment. The temperature 15 increased
at a predetermined rate wuntil it reaches
240 degrees Fahrenheit. It remains thus
for about four hours, after which the con-
crete slabs are moved into 3 evhnder,
which has been preheated and dehydrated
under a vacuum to rid the slab of free wa-
ter and create a vacuum in iks small pores,
Then the asphalt iz released into the treat-
ing chamber at a temperature of 250 de-
grees Fahrenheit,. When the chamber has
heen filled with asphalt, pressure is ap-
plied. These conditions are maintained for
fourteen hours, The concrete is then al-
lowed to cool at a regular rate.

This process impregnates the concrete
to a depth of about one and one-half
inches, In manufacturing two-inch con-
crete “hoards,” it 15 now possible to reach
caomplete impregnation. Large foundations

and harbor works are covered with pcnn—,-'
crete slabs that fit together like hoards FﬂllI

a floor and offer permanent protection.
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Changes in Pulse and Heartbeat, At:umnnrlnt Mirth,
Are Being Reglsvered an This Recorder
RECORDS OF EMOTION CHANGES
REGISTERED ON CHART

Fluctwations of pulze and heart beats
which accompany changes in emotions
when registering joy, fear and disgust are
shown clearly on an instrument known as
a “pneumograph.” The recorder is being
uscd at Cleveland colle o show on a
chart bréathing curves of the subject as

(wpta

various emotions nﬁcxmricnctt!. f jfé

SAFETY RAZOR CUTS AT ANGLE
" WHEN HELD STRAIGHT

= "Sefaping, chafing and cutting are avoided

with & safety razor which cuts in a sliding,

diagonal stroke regardless of the position

in which 1t is held. The razor accommo-
dates any double-
edge wafer hlade,
and the hlade is
set in the razor at
an angle, thus pro-
viding a real “har-
ber” stroke even
when the razor is

—
"ITHE expense of running the average an-
tomohile is about 6.4 cemts a mile, mflu:]-

drawmnstraigh
down, 1—-‘?‘

Lf-u.-,_ fft. f{?:ﬁ.ﬁ—

ing depreciation and i |1]f-:_:|ran|:-e a 1[11:1'.' at‘::
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City Moved to é‘nnm or a Gold Mine

<

Top, Homestake Mine Buildings after Being Moved: Below, How
the City of Lead Was Unodermined by Tunneling

Because its streets are under-
laid with gold, the city L.ead,

S. Dak., is being moved up

S
-MiGantaim Irom its location i'1 2

canvon in the heart of the Black
Hills, The great Homestake mine

which bas produced more than
S2ALOMMELDN in gold in fifty vears
tunneled nnder the streets of
Lead until the town was faced
with the danger of sinking out of
eirht if the tunnels collapsed, o
being. ruined Dy a cave-in of an
open cut to the north which has
been prowing More menacing as
more and more ore was remoyed,
Already some of the citv’s larpest
structures and many of its homes
have fallen before the onslaiusht
of the wreckers, and farther up
the canvon, few buildings are re=
placing them. At the first sign of
a sinking city several vears ago,
the big mills and shops of the
mineg were moved across the
gitleh, Later, part of the black-
smith ghops suddenly dizappearcd
from view one day, being swal-
lowed by a cave-in. Thé shops
vanished at the noon hour, so
there was no lozs of life. The un-
dermining has been going on for
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vears, and the strects have been pradually
sinking as timbering collapsed in the tun-
nels, some of them 3,000 feer beneath the
surface, Residents became accustomed to
dipping sidewalks and the occasional crash
of a plate-glass window, and even when
orders were given to abandon certain
homes, many sold the buildings to the
mining company, but comtinued 1o live in
them at their own risk. Finally, the sink-
mmg began to progress at an alarming rate,
and the wholesale pilgrimage of a city up
a mountain was decided on. Meanwhile,
a new danger had developed to the north,
the site of the open cut, a great depression
in the side of the mountain which made
possible open-air mining, workmen swing-
ing on cables attached to their waistz and
prying loose the rich ore. Hundreds of
thousands of tons of ore were sent crash-
ing down to the chutes, and the cut finally
penetrated within a few hundred feet of
the main street. Sudewalks bowed, win-
dows crashed and bricks toppled until it
became necessary to stop work in the cut,
pending the moving of that section of the
town. Mining officials say it may even he
necessary eventually to reroute a national
highway passing through the town to
avoid the sinking areas.

C /42,
REPAIR SHOP IN SHAPE OF SHOE
IS FIFTY-TWO FEET LONG

Shaped like a ghoe, a building ffty-two
éﬂeet long, sixteen wide and twentv-five
high houses a shoe-repair shop, There are
three large rooms, two on the frst Hoor

The shoe is com-

nd one on the second,
plete, even to laces,

A Ehn-c H:E Encugh to Live In; It Houses a Fepair
rmp m:h Three L r:l Koo
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Box Camera in Wall Opposite Money Drawer Which
Took Ficture of Thef as He Opened Drawer

THIEF TAKES HIS OWN PICTURE .

AS HE OPENS DRAWER

Adter a thief had Dbroken into a New
Jersey flling station repeatedly, the pro-
prictor arranged an inexpensive trap by
which the prowler took his own picture a
he pulled open the money drawer. At a
point in the wall opposite the drawer a
small box camera was focusecd and In a
socket in the desk facing the thief a fash-
light bulb was placed. Through a magnet
arrangement connected with camera lever
and flash bulb, both were operated simul-
taneouszly when the drawer was opened.
Unfortunately, the picture of the thief,
snapped on his next visit, did not show the
face but the negative was found a valu-
able clhie in the search for him.

CHICKEN'S HEART STILL BEATS
AFTER TWENTY-ONE YEARS &

Twentv-one years ago Dr. Alexis Carrel
cut a fragment from the heart of a chicken
embryvo and placed it in a test tiube at the
Rockei - Institnte 1n Mew York where
it has been kept alive ever since, Doctor
Carrel believes that it can live on perpetu-
ally, and that human heings likewise could
have immortality if 1t were not for the

" fact that the brain and the nervous system

cannot be renewed. Continually nourished
and drained artificially, the increasing bulk
of the chicken's heart s kept within
Lotnds by cut:itlng

: Ll
o X % |

|

S
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JW ”/135‘/?"'

POPULAR

MECHANICS

Mosguito Trap Being Tested ;
Adjustin

ELECTRIC TRAP FOR MOSQUITO
TO AID MALARIA FIGHT

Trapping 1IIli:I"'-l:|1li.tUt‘1 i35 1.|1.::t1‘i¢1'l::r ia
expected to aid in malaria DT("rEI'ItJI:'Tt The
Umited States public-health se
periMienting with an electric trap in nluch
different-colored lights and differing mu-
sical notes arc wsed to attract the mos-
fquito, A suction fan draws the msect into
the trap when it fliez too close. Apparatus
to produce a sound like the hum of a mos-
quite also i3 under study.

STEEL FRAME MADE STRONGER
(}‘1! :]_u’ BY INCASING IN BRICK d

When steel frames are incazed in brick,
their strength 18 increased seventy-five
per cent. In tests, the boreay of =standards
has found that Gare steel columns fail by
bending in the middle, while brickwork
prevents such failure until the load is
ereat enough to cause farllure of the un-
incased steel at the end. Measurements
show that steel incased in brick 15 stressed
or strained, less than one-Gfth as much as
bare steel subjected to the same load. The
result of these tests, showing how brick-
work strengthens steel columns, may lea
to considerable economy without sacrific-
ing safety in stecl-frame hoilding con

strigtion, Colur !15.511 buildings with stec
o Commaces
i 1!{!‘/3 >

=

IF,
It Produces Hum Similar te That Made by the Insect: Tuning Fﬂrk@HELﬂ i

g the Tone

frames usuwally are designed to carry the
entire weight of the building above them,
no allowance being made for the added
strength which brick incasement may give.

DISK 3LOWS OUTEOARD MOTOR
r?“;g TO PERMIT TROLLING

Slowing down the boat for trolling
while the outboard motor continues to
turn fast enough for efficient cooling, a
idisk attachment has been produced to
meet the needs of fishermen. The regular
factory propeller
nut is replaced by
aspecial nut on
which the dizk is
placed when troll-
ing is desired.
Specds as low as
one mile per hour
are possible. The
disk does not af-
tect starting of the
motor and does
not increase vi-
2 bration. Instant
changing is another advantage. I’mpellera
are shielded by the disk, preventing fish-
mes from becoming entangled. The at-
achment can be fitted to any size or make
f nuﬂmmd simply by _usipg .different
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™ byE co Bax Lo
w DYE CONQUERS DEADLY POISON

OF CARBON MDHDKIDE /0 Z 3

One of th workers in a h1u1l_‘|;;1f‘i| la
oratory at the University of California
who used a common dve, methylene blue,
to show germs under the microscope de-
cided that the dye might be useful as a
antidote in cases of poizoning {rom -l:"u‘lmlllll.
monoxide and from cyanides. Promgpt '
utilization of the dve by the San Francisc
director of public health 5:?%5:'1_"‘_:: cachon-=

élﬂﬁﬂﬂxl € VICTIm and one victhim Ui Cii=

nide poisoning. Many lives are lost annu-
ally by these two poisons, particularly the
carhon-monoxide emanating from auto-
mobile exhausts, and it i3 hoped that
methylene blue will save many victims,

FOLDING CHAIE MADE OF WOOD
OFFERS MORE EDMFDRT;:_ (]

More comfort than is usual in unliﬂar_'{'
tvpes of collapsible chairs i2 offered in a
folding woaoden chair suitable for the card
table, When in use, the c¢hair 15 as sithe-
stantial and as neat in appearance as a
dining-room chair, or any other similar
type of furniture. It is folded by pulling a
spring under the front of the secat and
lifting the seat against the back, and can

be opened ‘mercly by pushing the mear 77 Foles Hovmor U ored donk Mgy
downward, causing hinged parts to lock,
3 EIGHTY-FOOT GRAIN ELEVATOR

HAULED FORTY MILES

Hauling a grain clevator, eighty feet
high, from one North Dakota town to an-
other forty miles away, is the feat of an
expert crew of movers., The structure,
twenty-eight by thirtv-five feet at the base,
made the trip on four endless treads, be-
ing pulled along the highway by two trac-
tors, Three ratlroad crossings, a bridge
and several ravines were among the diffi-
culties overcome. At one point, high-ten-
sion power lines had to be cut and then
replaced as the elevator moved slonp. At
another, it became necessary to build up
= the shoulders of the road, which was too
narrow. Fifteen davs were required for
the moving operation.

[ A fully charged battery loses effective-
ness, sometimes more than thirty per cent,
if allowed to remain in the antomobile
overnight at zero temperature, a

& A el Lyt -
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AP MOVIE

FPholos £ Wide World
Top, Left to Right, Action Scene in Studic; Background Taken

in Switeerland, and Combired Fictures as Shown on Streen; Be.
low, Selectimg Background for a Scene

HE movie actor was shown strolling
along a Paris boulevard,

Nothing very difficult in making that
shot, you might say, if asked to explain it
—until - you learned the actor never had
visited Paris in his life.

A few years ago, there were just two
ways of making such a scene—both of

586

them expensive, One would have
been to load the actor and a canm-
craman on an occean biner, g0 to
Paris, arder the actoer to walk
down the street while the camera
clicked, come back home and turn
il the expense account. Another
method would have heen ta dapli-
cate the Pans boulevard in Hollv-
W], -C|-I|E|'1|'.i1'|g VETY |‘:|'-~.'|E.'. o
just ane shot,

Taday, instead of sending the
actor to rlw !I.-I,l'i-'\- 1|||I,.‘||;1u1|], |_F'||_‘:
boulevard 15 brought to him in a
hittle roll of blm. Then, on anoth-
er film the actor iz pictured taking
a walk., But when vou see him, he
appears to be walking m Pars.

Hundreds of “location” scenes
like this are beinpg flmed by this
method, known az the Dunning
process, which was devised by an
cigphteen-vear-old boy whose fa-
ther spent two years convincing
the patent office that the idea
would work, The process, in brief,
is one by which actors may be
shown in places where they never were,

and it 15 the invention of DEM‘_]—CEE%ﬁ
Today it i being used in both Gerfmmy
and England, az well as in this country.
If you make a red mark on a picce of
white paper, then look at it through a red-

tinted glass, the mark is invisible because
the glass absorbs the complementary col-

Hoblzoand (2t
1 %«, - 7




ivrs, 1his lnstration |'||'||.-- a hil
inunderstanding the complicated
|:'I:II||i:|:_" PEogess
colored lights to illominate o
scene amd lm which is maoare
sensilive 1o certain eolors than

whinehi it gy

tim others,

Faor i'.""‘-l.llll.'l'. the Paris streed
sceme might be shot, then batled
in chemicals during development

Top. st Right, Arranging Background Film and Blank

One ta Run theough Camera Simultanecuasly; Below,
Arranging Light Filter for Swudic Scene

B2jL7

s that 1t ecotnes mvi=ihle exeept agnins
a deep-blue backgroumd. Then, i vou
knew the process, you might ruo this hlm
i

arild an unexposed one throuneh the cam-

era together when the actor in Hollywood
tak tis walk, But the actor wauald he

1 4k . . . i -
-|:_'||I|'-'| WATEH CTangd or =0 otheyr colal
i

which would not conflice with the calor of
the original [lm, When this second hlm
was develaped, hoth zeenes would he found
registered on it in their proper reélations,

Lerie snd movement 11 loreground andd
backoround are not restricted 0 any waxy,
There are eirhteen different dye haths an
vialverd 1 the Proceas w hich enables action
stazed in g ostwdio to be botlt up on an
amimated and authentic hackerotond ehal
in Africa or Siberia, A piece of orange film
making such pictures may
appear cntirely bLilank when held to the
lght, Yer, it viewed theoueh biue plasses,
a scene on Broadway might he visihle,

The method has saved movie companics

entploved i

3&7
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millions of dollars in making lacation pie-
tures, and it has also probably saved lives
gince many dangerous siluations are no
longer necessary. The process was used,
for instance, in filming the shooting up of
a cafe. HKeal machine guns and real bul-
lets were used and real plate-glass win-
dows were shattered, but without risk to
the actors. The shooting was done on an
cmpty set. Then another scene, perfectly
synchronized with the brst, was hlmed
and showed the actors diving under tahles
to escape imaginary machine guns.

But that 15 not all. By utilizing such a
method to the full extent of its possibili-
ties, the action of a western thriller might
be ilmed and a sound recording made with
American actors. Then the actors might
step out and the same scenes could he
shot for a foreign version, Copies of that
might be sent to Germany, France and
Italv, and actors of those nations might
step into the same backpround and talk
the languapge of their own country,

Or all the scenes for a picture might be
shot in Hellywood, sent to Vienna and a
Viennese actor might take the leading
role there, enacting the part playved by an
American star in this country, appearing
in the same scenes and against the same
backgroumd.

Until this process was developed, the
movics followed Mohammed's solution of
a similar problem—they went to the moun-
tains because the mountains would not
come to the studios. Now they are able
to move the mountains,

Lalt, Fi'lrnanl,: a Ehip
In Midecean with AR
the Action Taking
Place in the Studie in
Front of an Invisible
Background; the Sea
Bad aky Hackigrownd,
Taken Separately, Is
Combined with This
scene to Make a Re-
alistic Picture

T a Scene Taken on Location: Center, Action Scens
Which Was Filmed in the Studic; Below, Combined
Scenes as They Appeared on Gercen
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HEAT RAYS AFFECT NOSE
CAUSING E;TI.IFFI|~-1Ef:-.§fﬂF
e

Certain heat or mfra-red rays
cause the nostrils to contract, in-
terfering with breathing and re-
stulting i a feeling of stufiness
experienced in an overheated
room, Sir Leonavd Hil FEhne=lsl |
phj.'ﬁinlng.riﬁt,ﬁ'ﬁ This effect i=rHr
due to a direct action of the heat
upon the nostrils, but that it is a
reflex effect from the sensory
nerves of the skin, This action is
eapecially marked in persons
whose breathing already is par-
tially obstructed, The effcet of
these ravs, which the physiologist
calls “nose shutters,” can he nen-
tralized by fanning the skin of
the face or by action of certain
other ravs given off by luminowns: sources
of heat. Water vapor also absorbzs the
nose-shatter rays explaining why a bowl
of water placed in front of a heater re-
lieves the stufiiness of a room. In experi-
ments at Bedford college, Lon SiXIY
per cen persons exannned were found
to experience difficulty in breathing when
exposed to heaters giving off ravs from
dark or dull-red sources of heat,

OIL-PRESSURE SIGNAL ON 'DASH &=

WARNS AUTO DRIVER

If the oiling system of his automobile
fails, the driver is warned by a signal light
produced for installation on the instru-
ment panel. As long as adequate pressure

is maintained in the svstem, a light on the,®

dash burng, but if the light rFoes out while
the motor is running, the driver should

Arrow Points ta Sigral That Tells Driver When Sﬂ:1nr'-;'
thing Gose Wrong in Aute's Oiling System

look for the trouble, which may be lack of
oil, clogged oil pump, burned-out bulb in

signal, or the like. /J

-

&l Westinghmise Elertpir & %fz o
This Conditfoner Maintains the Air In /A SIH_EI{- Room 8t the Prop-

er Temperature and Humidity

SINGLE-ROOM AIR CONDITIONER
RESEMELES EADIATOR

Proper conditioning of the air in one
room i5 attained throuwgh wse of 4 com-
pact unit that resembles the familiar steam
radiator. A turn of the switch starts the
canditioner,

.
LAUNDERING OF SOIL RESTD}QEE
MOST OF ITS PRODUCTIVITY

Thousands of acres of otherwise fertile

e s
=Janmd wvpon which the accumulated salts

prohibit the growth of plants are being re-

stored to productivity in California by

washing, or leeching. I'n the Imperial val-

lev, miles of land which appears waste to-

tlay was once produoctive, but was ruined

by excessive irrigation without proper,-,
drainage. The water table gradually rose
until it stood within a few inches of the
surface, and the evaporation of moisturdss
cansed a heavy deposit of salts. Some of
these minerals were found to bhe commao
table salt or Glavber's salt and these can
he leeched out readily by the application
of pure water on the surface. Percolating
through the soil, the water disselves the
zalt and then hoth salt and water are car-
ried away through drainage canals. B
such processes, arcas of land are being re-

claimed in about six months, ot
‘TATMM# TP flﬁ /5 LS

AMore people are injured by mulds in the
United States than by airplanes,

> )
W et
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..  crash-resistant tafks forairplancs,

modate Two AUtes by SEw-
tendifr Bidis

i L'_."l.- r Li
Cne-Car Garage Was Made to Acct
ing It in Half and K}

ES 74 A WHISPER -

without the great increase in
weight common to earlier types.
“Thiokol,” an elastic material
which is not attacked by gasoline
or benzol, has been molded into a
fuel container to fit inside aynetal
tank, When filled with watek and
dropped twenty feet to a con
surface, this tank with the fA§x-
ihle lining showed unusual crash-
resisting properties. Such con
tainers weigh about one and one-
fourth pounds per gallon capac-
itv, twenty-hve per cent less than
tanks previously developed. The
weight depends to a great exte
upen the kind of metal used fo
the outside shell, Among the prob-
lems to be solved is elimination of=
Fl'l:r]"i'.l"-'ﬂ'l.' and ]ﬂ.]"gE cavities l:'t"E"L‘l'E'JJ
by air trapped in the thiokol m .
the molding process. Also, a bets
ter design of mold is necessary Lug
prevent distortion. The acmnng

e

tics branch reports that addition
al experiments are necessary,

MICROPHONE STR&PPEST}
TO THROAT PICKS UP

e

For use in airplanes, noisy ht
tories or wherever a ap{'cial aij
he armg is needed, a tiny r':'lll:'l'

SIZE OF THIS GARAGE DOUBLED phone which is strapped against the lar

BY SAWING IT IN HALF ynx and connected to r.'l.rphnrlch 15 now
offered. Placing the “mike"” against ﬂ

When a resident of Long Island decid-  1500n% is 2aid to make it more Lftr:l:tnL
Ed L tT'El.Tl.!'[l.:lrll:l ]'lilﬁ Ome=Ccair Hﬂl‘ilﬁl" 1I:|LU :—]-'“:-L”'“'r up HPLLL]I 1.].:[11 ]1 ]|'_ Wegp |,1'|_ "I'I:L
one large enough to hold two autos, he 3 yeual position against the upper jawhone, -
did it with a minimum of lahor and mate- JEven w hispered conversations are ]mﬂ@

rial by sawing the building in hali. Each <
half constituted one wall and part of the==
roof of the new building which was com-

pleted by extending the roof, providing .31?
back wall and installing an extra door,

S

CRASH-RESISTANT FUEL TANKS
A ¢] SOUGHT FOR AIRCRAFT =

Fuel tanks which will withstand the of-==
fects of accidents are being sought by the &
aeronautics branch of the U. S depart- "
ment of commerce, Latest tests i11:1i::-:1:f:
Sle.:ulj. Progress CE“ ard production

Mvnm mcmulwmﬁ Laff s

Microphene That Is Strapped agsinat Throat fer Use
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Hiddes Magnetie Masses Likely o Ear—ta.m Gold Are

En_nn% ﬂmu with
Inatrumnents Krown as Magnetic II:|.I:| Brlamces, Ii-
vented by & German Sclemrist: Gold Does Mot Attract

Located Accurately withoae

Magnets. but Is Found with Cer-
tain Bagnetic Rocks, and the
Balances Locate This Ore: Op-
eratibon Ia Goveroed by Moves
ment qf M:q”:-t Wuthm Wertical

Instrument hich = A It
Comes over a Mag r:zuc asE s thi
Dipping Is [nﬁultmml bot Is

Magnified by Mirror Fized 19 In-
srament, sa It Can Be Read om
a Bcale; Bucveyor in Field Is As-
sisted by Ancther Man with a
Fixed Instrument: Field Man
]"I{l!h on His Balances Variation
in Terrestrial Magnetism and
Takes Readings Simuiltaneously
with Bblan ar Fixed @mskbrumest:
Headings Also Are Taken v.-ll;h
Harizontal| Fleld Balance for
Magnetic Varlatians, and the Be-
gultant Figures Are Made inte a
Graph; [Investigators Can Then
Guess Eoughly at Shape af Hid-
den Ore Body and Caleulate
Graphs to Mateh Those Made fram
th: Inatrument Readings, Untll
One Is Found o Cor ond with
an Instrument F‘:q;urtr‘?lphan They
Can Tell the Position of Magaetic
Materlal, and Estimate Ina Ela I;I-:
and Size; after That It 'Dr!ljl'

mains to Dig lor Samples |:||1|:]
Determine if Goeld Is Present
s W

ii'i'{ .r'i"’"r—’-"'!?l blmfu_{{ Y. i -f

591

Id with the &35 of Ma#?f

FLrid —

..-"|. R MECHANICS

—

"'-"li,"‘- :
o f—.u-..-..__,.-q 3
HORITONTAL
FIFLD BRALAMCE

L

Abawve, Using a Horizontal Field
Balamce ta Ohials Records of the
Magnetic Variation ar Each Sta-
tion i @ Area Being Checked
for Gald: the Harizontal Balance
Is Emi!l]n-:.red by the Surveyor
Adter He Has Used a Vernical
Balance to Measure the Down-
ward Force Exeérted by the Hid-
den Mass; a Graph of the Coms-
bined Readings Enables the Sur-
wigars to Locate the Ore by
Matkhematical Calculations: Lelr,
a Cross-Section of the Horizontal
Field Balance; Mote the Ingen-
ioug Optical Sg.':um Incorporated
in the Imstrument for Reading
Extremely Small Defections

i
e '_-i LI
. |
SURFACE MO ] it
NOS o B e N0 S e O |
’, T e i TREPOD: |
ot :'r.- il N ﬂ_.n__ |
o g o i ;. | !
b VR s e ;

2 How an Ares s Marked for Burwey hy Plac-
ing Bowlders as “Sratlons’ av Each of Which
the Surveyor First Obrains the Magnetic Me-
2% ridinn; Then He Uses the Vertical and Hori-

1 zaptal Ficld Bialances

)
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Electric Motar I’,:arncd (=151 Gper: ar's Back 'Eu:n.l. ‘This
Brush for Eemoving Wall Paper

WALL PAPER EASILY REMOVED
WITH ELECTRIC BERUSH

Old wall paper, paint or varnish can be
removed quickly by means of a portable
electric brush powered by a small motor
carried on the operator’s back, Three re-
volving brushes are mounted in a protee-
tive steel housing, and are run from the
maotor through a flexible steel shaft. One
of them is set at a slight angle, giving the
device a tendency to climb slightly on a
wall, thug relieving the user of some of
the weight. For different kinds of work,
heavy or light brushes are used, The ap-
paratus also will serub floors,

TASK OF REDUCING PLANE NOISE
MOVES AT SLOW PACE

Reduction of noise produced by an air-
plane is a task on which science is making
little progress, due to the fact that to de-
erease the noise by ten per cent, the ener-
gy producing it must be decreased ninety
per cent. That s the LUI'I-I:']I.:IH'I:FII of 1"'rI"Lj
IF, H. Colem
destribing experiments designed to silence
the airplanc. Principal sources of noise
are the engine exhaust and the propeller,
with the tip speed of the latter the higgest
factor., A mufler comhining hack-pressure
apd tortuous-passage principles has been

i

Woodineif,  Uerecar

Wy €
found moderately sobeessful in Hig%yg'él

the exhiaust, while the variable-piteh pro-
peller is considered promising as a solu-
tion to a more quict operation of this part,
soundprool cabins for passengers s an-
other line along which engineers hope to
arrive at the silent aircraft,

AUTO DRIVEN BY BOTTLED GAS
I:'_*Ilf FPRODUCED FROM CQOAL

nckessit been conducted
with artificia¥ gas as a fuel for antomo-
biles and truocks. The gas, like that wsed
for lighting and cooking, iz compressed
into steel cvlinders, each holding 350 cubic
feet at atmospheric pressure. An air-gas
mixer feeds four parts of air to one part
of gas into the engine, producing a power
efficiency of 92.8 per cent of the maximum
available with gasoline. This fuel is adapt-
ed to high-compression engines, more s0
than ordinary gasoline, It also produaces
good results m supercharged engines. In
a truck, the engine is smooth-running,
“tractable and unusually gquiet when the
artificial gas 15 used. Operation costs are
low, Disadvantages include the necessity
of carrying heavier equipment, since sev-

REDUCING WALVES
MIXER GAS BOTTLES

T EMGIMHE

View E:hu-.-lnr How Baottled Gas Is Used a8 Auio
Fuel; Eelow, Carburetor Connections

eral of the steel cylinders must be stored
under the auto or truck at a time, due to

the scarcity of compression stations.
0 E s
il ¢ :
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Just before Start of Race, White Disks on Board of Committes Boat Are Turned, One by One, Until All Are
Hisck: That Signifies Starting Time to Wakiing Skippers

TIMING BEOARD FOR YACHT RACE ened and stopped. Sensing that something

AIDS IN STARTING was wrong, the New Er:ju]_;uul operator be-
ran flashing : "Any Pacihe coast amateur
Use of a time-signal board for yvacht —pleaze answer—emergeney.” Col. Claire

races has been found of benehit to oficials Foster of Carmel, Calif., replicd and
and to skippers on the Pacific coast. The  learned that the Alaskan amateur was one
device, which is mosnted o the eabin of  of his {riends. Caolopel Foster ealled an
the committes boat at one end of the operator at Teller and told him of the

starting ling, shows the time between pre-  communication, which thus resulted in
paratory and starting signals, The Dboard  the rescue of the man from a cabin Alled
15 plainly visible to the yachtsmen jockey-  with fumes from a gasoline heater.

ing for the preferred windward position
as they watch the passing of the last ive

mittiites befare the starvt, Ope side of the INK FED TO DRAFTSMAN'S PEN
board is black, the other white, while thers EY NON-SPILL TUBE L._-"'f‘."
are five dizks, each white on one side and
black on the other. As the preparatory
rumn it fired, all disks are the same color as . .
the board. As each mimute passes, a disk ‘A
iz turned =o that it i3 the opposite color
from the board, When all disks are turned,
it 15 fime for the starting gun,
— /D
RADIO AMATEUR SAVES A MAN
TEN THOUSAND MILES OFF
Saving a man 10000 miles away is the
feat of an amateur radio operator in New the ink is released. <3S
Zealand., While in communication with a The container also
man in Teller, Alaska, he noticed that the keeps the 'ﬂr'awmrt*"(z

other n[rc:rn.m]ra signals su-:ldy slack- ) guid from drying.
|'

_ L/Lw[/d":._f_.-’ L_-f ;
Hia />3 I8 v

[1ilc 15 fod 1mto
the draftsman's
pen without Jdan-
ger of spilling bR
a hard-rubber con-
tainer that lets
only a measured
quantity enter the
pen. A rabber Ball

on the tube muest
he pressed hn.*fur{*l:‘ci
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the column to a point
within the spheres, the
charge accumulating on
the outside. One charpe
iz pozitive, of course, and
that on the other sphere
15 negative. When each
charge reaches a specific
potential, or previously
determined voltage, it dis-
charres between the ter-
minals like a bolt of light-
fiing. The giant generator
will be used in study of
the atom and the X-ray.
[0y
EREAKINGIN AUTOS
IS QUICKER WITH
LOOSE BEARINGS

Eedvuction in time re-
quired to “break in" a
tew automobile will be
attained by designing
loose instead of tight
bearings. The tedious
whiech mvolves

process,
holding down speed for
2,000 miles, may be elim-
inated entirely, if experi-
ments at the state college
of

ennsylvania are suc-
Cesslul arors

MNote Men in Ports of Glant Electrodes of Generator;

TEN-MILLION-VOLT GENERATOR
WEIGHS OVER THREE TONS

L:lg]ﬂmng flashes of ten-million voltage

will be discharged between electrodes of a
giant generator erected for research work

t Round Hill, Mass. The two spherical
aluminum electrodes, weighing one and
one-half tons each, are fifteen feet in di-
ameter and rise high into the air. The
hollow columns, topped by the electrodes,
dwarf men working at the base, and the
discharge port in one of the electrodes is
large enough to admit a man's body. The
interior of the large globes will contain a
compact laboratory. Production of power
by the gencrator is accomplished by means
of endless silk belts operating inside the
hollow columns. Electrical charges spraved
on the belts at the base are carried through

Powerlul Bolta of Man-
Made Lightning Wil Be Produced 1o .‘.u:l Research

have found that high-
spectd shafts suck oil into
the bearings until it is
compressed as much as 2000 pounds per
square mch. Becaunse of this pressure, a
complete oil film is established, the shaft
actually being floated on oil, eliminating
wear and reducing friction to that of the
internal friction of the lubricant. To es-
tablish this Alm, which is capable of car-
rying 500 pounds per square inch without
metallic contact, bearings should be de-
signed loose instead of tight, When the
shape is correct, that part of the spinning
shait which tries, by reason of the load, to
run against the metal bearing, sucks up
and compresses enough oil to life itseli
clear of all metal-to-metal contact. Prof.
Louis |. Bradford, of the college, says that
the 1mitial clearance given bearings may
well be inereased above that in common

use. thus shortening, or prr'h"lpr- eliminat-
l_hc_-, necessity fpr can.fu n-im,

BTk
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BAGE IS TURNED INTO
FUEL FOR HOMES ~ 2 L.

Conversion of garbage into fuel |
is accomplished by a process that
mixes waste with coal dust and
compresses them into pieces re-
sembling bricks. The finished fuel
is called garbage briguettes. In
manufacturing the fuel, loads of
garhage, street and house sweep-
imgs, paper, leaves and other com-
Bustilde material are dumped intoe
a vat and spraved with deodoriz-
g and disinfecting chemicals,
such as creosote. A magnetic sep-
arator removes metal objects,
while the convevor on which the
garbage 12 removed from the vat
is a0 shaped that bottles and bones
roll off. The convevor discharges
into a hammer mill that redoces
the garbage to a pulp. Then the

7{}1; J'i : i’UﬁiLfMﬁfﬂEﬂS _f;;iﬂﬁ%
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waste materials are mixed with

el L a et La b Dall on End of Teeter Board Keeps the Child Rider &mused While
coal dust, a waste product of Bhe Exercises; Treated Luraber Makes Board Speingy

mines, and dumped into 4 mixer.
Piich or asphalt is added, and the mixture
is discharged into a molding machine that
compresses it into briquettes. Drying in
ait or kiln completes the process. The
briquettes are practically odorless in com-
bustion and smoke verv little unless made
with zoft-coal dust.

—

LI

-
|

T-:-E._ Muchine for Chopping Garbage;
ight, Briquette Uselul as Fu

TEETER HAS DOLL ON ONE END
TO AMUSE CHILD RIDER ‘q«;)

Designed to keep the child amused dur- b
ing the exercise period, a teeter board has
a doll that hohs up and down with every
move, Light and easily portable, the board
i= attirdy enough to support a weight of
100 pounds. Specially treated lumber gives
a lively spring action,

LOUD SPEAKERS IN AUTO LAMPS
ELIMINATE LARGE HORNS (2 2.4

[natead of carrying the usual loud horns
mounted on the roof, & western man, who
has equipped his car as a mobile public-
address unit, has utilized the headhphts of
the car for lond speakers. He removed the
class and reflectors and in their stead in-
stalled a dynamic speaker in each lamp.
The inside of the light was lined with felt
to prevent distortion, and a cop-
per screen was placed in front ot
cach light to keep out dirt and
gravel. The speakers can be heard
for about two blocks ahead of the
car., In place of the headlamps,
two ordinary road lights were in-
stalled on the fenders and give

- illtmmm ¥ dri;'[ng"__
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New CONVENIENCES

Top, Holder with
Cail Spring far H:lE-
azlies and Newspas
Ezrs._ Right, Tester

hair for Baby Made
af Bpring Steel: It
May Be Used in

Home or Auta

Combined Desk and Chest of Drawers - "
for Small Apartments; Front of One &
Drrawer Dpens to Form Dk Bpaces L — "'\
Betow, Hotary sk Washer Attached .
ta Faucei; It Has a Socap Comparts '-Jp" 5
ment That Permits Proper Mixture; k
Dee Brush Femains Stationary While S o -
Another, Set [aside, Fotstes Bapidly "\
When the Water Iz Tomed On: Ad-
dittomal Attachments Adapt the Wash- z -
or to Hot and Celd-Water Faucets

with Separate Outlets

Bag Heops Contenis
Twenty Degress Cool-
er than Quisids Tem-
perafure by Evapara-
o : Right, Fork with
Eenr Times Helps Mix
Cake Ingredients, Eic,

g



or YOUR HOME %

Left, Footstool Has Drawer for Slippers; Bet on
Hesilient Bearings, Drawer Shides Qpen Easily, buat ¥
Lanfnot Come Out Entirely: Eight and Below, Haby
Carelage Has Dotachable Bodly That Can Be Car-
rigil J':i.ril:.l st Used in Aumto or is ke Home as
Swinging Crib; Body Is Metal and Fabric

4

SRt

Bight, Arttachrment [of
Electric Bulh Perfumes
the Home: Ton Miautes
Alter Ldght Is Turned
On, Hear from Bulh Be-
ping to Vaparize the
Perfume Spreading a
Plessing  Cdar

Left, Self-Wrings
ing flﬂll_l'\. Heéops
Housewife's Hanils
Dut of Wader:
Twin Eevalving
Slesvon Expel the
Water From Maop

Electric Coaleer for Deep Frying Is Large Enoogh for Thres
Chickend at a Time; Frying a Chicken Beguires Only Seven
to Mine Masutea: Chops and Cutlets, Sewen Manatds, and
Potaroes, Four Mioowes: Helds Ooe Gallon of O or Far:
Made of Aluminum and Rusiless Siee]l with Rock-Woel In-
sulation to Held Heat; Alse Can Be Used for Roasting

597



When Landslides Exert Too Much Pressure on Fence, Trains an
Track Below Are Warned by Automatic Signala

ELECTRIC FENCE FOR RAILWAY
GUARDS AGAINST SLIDES

Designed to prevent trains from crash-
ing into snow or landslides, an electric
fence stands guard :Llrmg the tracks of
“western railways passing through moun-
tainoiis eonntry, When a slide oceurs, the
detector fence auntomatically stops trains
on either side by fashing the red signal
and informs the nearest dispatcher. Heavy
galvanized wire with top and bottom steel
cables, anchored securely to steel posts set
in concrete, is mounted on springs. A four-
way ecircuit-breaker electrie plug is at-
tached to each end of 200-foot sections.
When rocks or snow pile against the
{ence, the springs give gradually until, at
i certain load, the fence plugs are pulled
out, This breaks the circuit and flashes a
warning that the railroad 15 covercd with
an ohstruction at that point. Red signals
aon each side are set to halt oncoming
trains, preventing serious accidents. Not

" until all debris is removed and the plugs
are reset in the fence, does the signal sys-
tem turn back to clear or green position.

I Vegetables which have been quick-
frozen cook in half the time required for
fresh vug:tal:lr:s; tests have shown,

ebrrin 8 Irges
PRIF/F D <

ICS
4
EBE LIGHT REFLECTORS
HELP AUTOISTS IN FOG

Red reflcetors set into the curb-
ing help the automobile driver to
keep close to his own side of the
roiad in foggy or murky weather,
Such an arrangement has been
designed in England to promote
safety. The reflectors are installed
at one-foot intervals in curbstones
built in three-foot lengths, Sock-
ets at each emd of the curbstones
facilitate installation. Being set at
an angle, the reflectors throw
back the beams of the auto head-
lights, showing the driver how
close he is to the side of the road.

@&E&ELQEE POST OFFICES

IN ENGLISH STREETS

Clerkless post offices have been
installed in the strects of London
and other English cities. Contain-
ing a telephone and resembling a
telephone hooth, the post offices have
mail boxes and machines that zell stamps,
Service is available day and night, the
vending machines and letter boxes being
illuminated. The British post office oper-
ates a telephone system in addition to
mails and telegraph, making practical the
comhination hooths,

4
Clﬂhlﬂu Poag Ch‘E-:l with E-t-_l ‘I.Fﬂld-iug Machines
nd Mail Boxes Stands in Lopdon
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Gas Attacks Teach Police How to Use Masks

Above, Police Recruits in Masks Fuonkidi thifous
Barrape: Eight, Rockie Rescuing a Lomrade

recruits in o oeaslertt  cities  are
taneht, among other things, how (o use
tear gas effectively in combating crime,
and alsa how to wear gas masks for pro-
tection in case the bombs are turned
arainst them. Rookies not only practice
hurling: the bombs at imapinary foes, but
alzo don mazks and run through a gas

barrage and make rescues;
=
e e

Police

ELECTRICITY HELPS HUNT GOLD .
HIDDEN IN QUARTZ VEINS ?"F

By manipulating electrical devices on
the surface, the geophysicist is able to tell
where wealth is likely to be found far un-
derground. I'mproved instruments aid the
search for gold-bearing gquartz veins, ac-
cording to Sherwin F. Kelle consuliing
peolosis crefofore, vartations in the
electrighl resistance of rock and soil ahove

differences in resistance hetween
sing rock. Im-

sligh
quart

susptled quartz have masked the very

veins and the el

Ay

o w ke it posdihle to elim-

W Y YT T
]-r--‘-'l.-ulﬁuhﬂ

inate these surface variations amnd thus un-
mask the slight differences in electrical
effect of the underlving material. But, Mr,

~y

Kelly warns, it still is impossible to tull'g; oy

whether the quartz containg gold. The
method should be applicd only in regions
where quartz veins are known to be goli-
hearing. Placer deposits of gold are found
magnetically because they often are ae-

e

—

Y
s L

companied by so-called black sands, con- 7
gisting of particles of magnetic iron ore.—,




el OPTIDMAL
COMMECTIDN
GO

PEToR G0t '.4.”:'7':“"
MFD H

QP TRANAL
FIRED COKD,

ODIS MFD. =3
—
——— R i a1 1;%]

L Oboas
e M

_AoFmeel comMEL TioN

M,

001 MFD
GRTIONAL

OR a few cents, anyone can build a se-

lective crystal receiver that will bring
in the programs from local stations in met-
ropolitan localities, The only additional
apparatus necessary is a pair of 2000-0hm
headphones that need not cost more than
21.50.

In some crowded arcas, the reocetver
must be more zelective than the older
types that most of us are familiar with.
However, all three of the receivers de-
scribed in this article were tested in Chi-
cago, and the results were entirely satis-
tactory. The parts may be found in chain
stores or salvaged from old broadcast re-
ceivers of almost any deseription. The
crvstal detector i3 merely a piece of galena,
a mincral easilv obtained, in a suitable
holder. This holder may be made from
anything that will form a small metal cup,
the end of an empty shotgun shell heing
usable for this purpose. The erystal is
held tightly in the cup by means of set-
serews, solder or pot metal, Mounted crys-
tals, however, cost but a few cents. One
of the circuit leads goes to the cryvstal cup
and the other to an adjusztable wire known
a3 a “catwhisker.” The complete crystal
detector, shown in Figs., 1 and 2, cost 35
cents.

The .0D0033-mfd. variable condenser is
an ordinary 17-plate tuning instrument.
The schematic diagram, Fig, 3, i the same
for both Figs. 1 and 2. In Fig. 1 a home-
made antenna coil, wound on a piece of
cardboard mailing tube, is shown; all di-
mensions are given together with the
numhber of turns for the primary and see-
ondary. No. 26 s.c, or c.c. magnet wire is
psed, and both coils are wound in the
spme direction. This coil may be taken
from an old receiver, provided it was orig-
inally tuned with a 00035-mid. condenser.
The cigar box, shown in the upper and
lower photos, houses this receiver. The
coil and variable condenser are mounted
inside, and the dial, erystal detector and
pin jacks for the phone cords on the hot-
tom. Two small angle brackets support
the coil, and short machine screws hold
the tuning condenser in position, The ro-



" CRYSTAL
RECEIVERS

tor plates are usnally common with the
condenser frame, and the stationary plates
are insulated from the frame, o that these
terminals are easily located.,

The optional fixed condenser across the
phones as well as the optional connection
from the primary to the secondary coil
may, or may not, be necessary for best re-
sults, It 15 a pood idea, however, to try
both methods. To tie the primary and sec-
ondary together, all that is necessary is to
connect the ground lead from the coil to
the rotor of the condenser where the low-
er end of the secondary is connected, and
then continue the lead to ground. The
antenna connection, from the wpper end
of the primary and the ground lead may
be connected to bhinding posts on the side
of the box, or run direct to antenna and
ground as preferred.

Although the same hookup is used in
Fig. 2, the coi1l 15 a modern Litz-wire an-
tenna coil that can be bought from radio- -
supply dealers for 55 cents. This makes a R o o
more sensitive receiver. The connections i

HE]?

R

Al 17 TuAKN

are easily traced, as the primary is wound MED
on a cardboard tube that fits over the sec- -~
ondary, This set 15 mownted on a ¥4 by 4 (= "
by 7-in. baseboard, the tuning condenszer o = e
being supported by two angle brackets, = i
The coil has two insulated bushings which 4" — o
arc screwed directly to the variable con- il L | Wh-—=os - OO
denser frame, as shown in Fig, 2. Two el L a4 |
- GROUN

Fahnestock clips, used for the phone con- 3 - R
nections, are screwed to the haseboard at
the left. Flexible antenna and pround
loads are soldered directly to the primary-
ol lugs on the form. In this receiver, it
was not necessary to use either of the op-
tional ideas indicated in Fig. 1.

A more elaborate and highly selective
erystal receiver is shown in Figs, 4 and 5.
The simplified wiring diagram, Fig. 4, is
self-explanatory, and in this set both eoils
are homemade., The circuit consists of a
wave trap and crvstal receiver combined,
The 0003-mfd, condenser for tuning the

({Continued to page 126A) ]




"I "HIS power unit, although designed for
the a.c. short-wave receiver described
in the March issue, may be used as an in-

expensive source of hlament amd plate
valtage for practically any 4 or 3-tube
homemade a.c. receiver. In this case, the
tapped resiztor unit, commonly known as
the voltage divider, would be mounted un-
iler the base of the power unit instend of
in the receiver, as described in Part I. The
power-cable plug and socket would prob-
ably have toe provide for several more
leads, bt this would be easy now that six
anid even seven-prong tube bases and
sockets are available,

The builder can use much of the mate-
rial he already has on hand, but the parts
are not expensive and this particular unit
was built for $3.60. The metal base de-
tailed in Fig. 1 cost 15 cents: the power
transiormer was purchased tfrom a radio-
supply house for $1.83, and the rectifier
tulic cost 65 cents. The sockets and other
parts fipured up to the total mentioned.
The condenser block, filter choke, power
cable and switch were salvaged from an
olil B-sopplvy unit. These can often he
picked up for a few cents from radio-
repiir shops. The condenser-block termi-
nals are seldom marked for capacity val-
ues, hut the connections and the approxi-
mate value of each condenser unit is easily
tound by wsing an a.c. voltmeter as shown

G0z

! POWER SUPPLY for the

RECEIVER

By HARRY D. PICKETT

in the circuit given in Fig. 4. By compat-
ing the readings taken across the un-
known condensers with a reading taken
of a known condenser, the approximate
value is quickly determined. A 2-mid. fil-
ter condenser was used for the known
capacity.

The simplified wiring diagram is given
im g, 2. All grounds are taken to a com-
mon terminal mounted directly on the
metal base. In the usual condenser block,
there is but one grounded terminal for the
various condenser units, This hookup is
clearly shown in the schematic diapram,
Fig. 3. The various parts are fastened to
the base by means of machine serews, and
all wiring connections are made on the
utidlerside. The unit output consists of 2.5
volts a.c,, Tor the filaments of the tubes in
the receiver, and 2530 volts for the plate
supply, which is divided by the tapped re-
sistor in the set. The insulated toggle
switeh, in the primary lead, is mounted on
the side of the base,

The connecting cable, from the power
unit to the receiver, should be about 5 ft.

long so0 as to keep the two units well sep-
arated. The receiver and power supply
now completed, vou are ready to check up
the various adjustable taps on the voltage

[ Comtinued to page 132A)
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Radio or Record Controlled from Any Room

o _ —FLAT-RIBRON 06D
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A eomplete remote-control system con-
ables the owner of this combination radio
receiver to operate the set {rom any room
in the house, Small control boxes and
suitable speakers are installed at conven-
ient points in the varions rooms. A ribbon
cord, under the rogs, connects the system
as indicated in the illustration. From each
control pozition, the operator can “tarl or
stop the receiver or phanograph, Further-
more he can switch as many as four of the
loud speakers on or off, as well as silently
and automatically tune to eight favorite
stations. Visual meter tuning is also pro-
vided in each control box for all other sta-
tions, If the radio phonograph includes
an automatic record-shifting device, thiz
mechaniam can be started or stopped,
shifted back and forth from radio to ve-
corded music, and the volume controlled
from any of the remote positions. The
“telektor” motor unit, or electrical brain,
shown in the insert, is mounted at the rear
of the receiver chassis. With this system it
is practical to conceal the amplifier and ra-
dio receiver m the attic or other similar
location. Suitable steel cabinets are avail-
able for the purpose. In this case, the au-
tomatie record-changing phonograph is
installed in a small endtable cabinet in the
living room, and the entire installation is

under remote control as hefore. This in-
stallation can also he wsed to carry voor
voice to other rooms as well as distribute
the sound parts of talking movies and tel-
evisiam,
Sy

@[ Blueprints covering radio constroction
articles in past izssues can be ohtained for
23 cents each: when material lists are not
included in the articles, these are avail-
able without charge upon receipt of re-
turn postage.
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Buzzer Set for Code Practice ing screw are not given, as they will de-
pend on the size of the container used.

The entire unit was housed In a small
metal box used in certain telephone instal-
lations but any similar box will do, Bind-
ing posts for the phones and kev are
mounted on the top of the box together
with the battery switch and adjusting

== ADUETING KEY AND PHONES o= a7

| : I | ~ HANDLE ON FLENIBLE CORDS 1~z 0 r?

= ] - 1

Abowe, Completed Code See i £ BUZZER ) .h! S

Showing Key and Phones Can- o ¥ -
nected; Lewer Photo Shows Are —s

rangement within the Box

¥
il

A doorbell buzzer and
a few adds and ends may
be assembled as shown in
the accompanving photos Fig.] Fits. 2
and diagrams, to makean © ==
inexpensive and compact code-practice
set. A good note is secured as the buzzer
runs constantly when the battery switch
is closed. The adjusting screw, detailed in
Fig, 1, is turned down just far enough to
give a pleasing note when the key is
pressed. The brass support {for the two
hxed condensers and buzzer is shown in
Fig. 2, and the wiring diagram in Fig. 3.  screw, Two No. 6 drv cells are used—
The dimensions of the support and adjust-  Ross J. Plaisted, Brecksville, Ohio.

24

ijh q?ﬁ'u Can Play This Radio Instrument the audio stage of any radio receiver and
i5 said to produce electronic music of ex-
cellent quality, The instrument is of the
“solo” tvpe, having a keyvboard of 32 keys
arranged according to the standard mu-
sical scale, By simply turning a button,
the tone quality may be varied from that
of a string instrument to that of brass or
reed instruments, The installation con-
sists of an andio oscillator of the gas-dis-
charge type, with the kevs making contact
in series with the main circuit through re-
sistors of the proper wvalue to produce
each note. By the wse of a potentiometer
as a tuning button, the pitch of the instru-
ment mav be raised or lowered over a
range of five full notes thus enabling the
player to tune to correct pitch for accom-
panying radio programs,
P —

[ A short inzide antenna will give better
results than an outside type in some lo-
calities, especially in crowded districts

<, An instrument that looks like a minia-
rdfiTe prana may be connected directly to

i Elstronic Musical Instrument Used in Connection :
with the Radic Receiver near electrically powered apparatus,
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CELLULSD MECES
n \ MAAKT D A.n.é
N

Low-Less Coil Form: Celluleid Pleeea Ara
3 by 134 In; B and C Are Slovted 2ty In.
fram One End, and A, 4 In. from BHoth Ends

BRUSHAR SOUDIAED N TURE -fASE
PROKWG FOR TP {000 COMNEC TION

Abhdwe, Sixteen Socketis Are
Pravhied in This Trebhe Checkar
to Inchugde the Mew Tubes: Be-
low, Dey—Elecwrolyric Filter

Condenters—That May Be Mounted |6 -
Amy—Pesition and Also Permit the Lse _.-::'-'":'-

of Higher Capacities in Less Space ,:'_-.-.--'"'
|

BOTTaN COAL
LEAD SOLDERLD
TS PROKG

—

Homemade Choke Caoil on
Tubks Base:; Busbar Soldered
in Promg for Easy Cut-and-
Try Conneciion to letesmatg

orrect Mumber of Turns

METAL )

BALL

o LEAD-IN TAPED
TG STAFF

o

| ) ) . H ﬂ,f"f ELBry

5, { - A i B =] -
_ PN S ) . . ™ =
E !5 27 ] : i . | | FLANGE <)
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tubes checked at regular intervals
by a reliable dealer. If the cabinet
i subject to wvibration, a shghtly
microphonic tube will sometimes
canse a howl in the speaker. The
defective tube can be guickly lo-
cated by touching the glass bulb
of each tube with the finger while
the set is in operation. In some
localities where passing trathc
cauzes excessive vibration, it wall
help to put soft rubher pads un-
:lirili]i ler of the cabinet,

D

Many Uses for Portable Recorder

This compact portable record-
ing unit, with the plug-in micro-
phone and stand, enables anyvone
to record permnnfm!}' CONnVEersa-
tions or speeches made at ban-
quets or other affairs. It is also
used by police departments for re-

Thiz Dancing F|E-ld'l Responds to Veice or Radio Mosle Picked

by a Miniature BMicrophons

Dancing Robot Keeps Time to Music

This is “Sam the Microphone Man." a
dancing toy that is operated by means of
sound waves. The necessary dry hatteries
and relayvs are howsed o the hase. When
the “mike” is spoken into or placed near a
radio receiver or phonograph, the dancing
ligopre responds immediately. There are
no strings to pull or springs to wind, and
the microphone current is controlled by a
switch located in the base,

R —

Tube Hints for Radio Owners

When changing tubes in any a.c.-oper-
ated receiver, the safe plan 15 to first dis-
connect the zet from the wall socket. This
will often save expensive repairs as well as
the loss of favorite programs. The fila-
ments of several tubes in these sets are
usually connected in parallel on a single
winding of the power transformer. Thus,
when one tube 15 removed from the cir-
ciit, the voltage applied to the filaments
of the other tubes is excessive. Small
pummed stickers are handy for dating new
tubes, and the cartons should be saved for
carrying purposes., One defective tube in
any recetver will cause poor performance;
therefore it is a good idea to have the

cuit when throw

cording conversations or exami-
nations of suspects. The case
meagures 20 by 20 in., and not on-
Iv records the voice, but also plavs back
the record when a switch is thrown, The
intensity of the tone is controlled by
means of a visual level meter.

Partable Fecorder with Micrephone
Plegged In Ready los Uge

f[Toggle or knife switches should always
be mounted so that they will close the cir-

up instead of dn&,
I
W-{
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By E. ]. TANGERMAN

"}‘LIIIF the wren houses illusteated i this
s article were prize winners and have
proved their worth by being occupied dur
ing the entire season. Ope of the simplest
homes for a wren éan be made from a co-
cotit shell, The top iz cut off, holes are
drilled for three wires, which are twisted
topether and slipped through a holein the
top, amd a %-in, hole 5 euf in the side,
The shell may be painted or left plain, as
vou desire, and hung up on one of the
lower branches of a tree. Lacki Cosdnit wivh Mol

Just below the picture of the coconunt Drrilledl through Side_and
shell, i3 one of a home built to resemble o ﬁ“.‘,"i"‘#l’ilﬁif'ialéﬁi
Dutch windmill, Thiz one is particularly ERNE Hll;;:'-'.-ljﬁ e e
adapted for use on g shelf, for hanging

! .»%% - SALLERY BUILT UP OF
A foff FEEN L BIDEK +
T T E L1D
—_ SUBBASLT R, . _}“x-'"f

e
_"'.1i'.L|'.;“' " BliA-C AP
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from the edge of the roof, or for
mounting on a pole mn your gar-
den, The details of making this
type ate given in the lower illus-
tration, I4-in. stock being used. A
small gallery is fitted around the

S\ valls, 354 in. from the base. Small

.
‘! ) aplit dlowels are set at each corner
to support the railing, which is a
L-in, wulth of wire mesh, having a
narrow band of tin erimped around
its top to form the upper rail. The
base consists of two picces, one
extending bevond the edges of
the house and the other tapered
to it inside the nesting space. A
hinge amd hook and eve hold the
base, which is removable for the
purpose of cleaning.

Another pleasing type
15 one made to represent
a castle. It iz eszentially
a box, 8 . square, the
bottom projecting be-
vomd the sudes and the m-
terior having partitions

a8 shown, which provide

insulating air spaces
around the nesting place,
The roof 15 made from a
block, and the towers are
turned to shape and then
erooved to fit the corners
of the box. A drawbridge
may be made from strip-
ping, prooved to simulate
the side rails and fastened
to the entrance by means
of small sereweves and
chains, The actual doorway iz cut throngh
a small tower rising at the center of the
back.

Below the castle iz shown an acorn
house, which is suspended from a tree
hranch or the eaves of a building by means
of a screweve through the top. 1f a lathe
15 available, the project can be turned and
the nesting place bored out. The inside of
the cap is grooved to take dowels, which
hold the bhody and cap together.

Two familics of wrens can occupy the
house made to represemt Noah's ark,
which has the head and neck of a giraffe
projecting ahove the roof, The bottom is
screwed fo the sides so that it can he re-
moved for cleaning the interior. A gro-




POPULAR

VENTILATING HOGES—

RROF BOARDSE,

tesque effect may be created by eutting
ot animal heads and placing them so they
appear to be peering over the sides. If
added, they should be dull in color. with-
out sharp points or shiny spots, and not in
too great profusion, or the birds will not
use the house,

The hghthouse, detailed at the nght of
Noah's ark, differs irom the other houses
in that it contains four nesting spaces with
docrwavs staggered. A winter-feeding sta-
tion is prm‘iﬂcfl at the top and resembles
the lamp of a lighthouse, It can be turned
and bored out on a lathe by first glning
four preces of 2 by 5-in, stock together, or
it can be made with hand tools hy gluing
two picces together separately and gong-
ing out their centers, after which they are
hinged together as shown, In either case,
the housze should be made i two sections
to permit cleaning.

Kites Covered with Cellophane

Cellophane in various coloez makes a
fiovel covering for kites, and if the trans-
parent variety is used, the kite becomes
almost invisible when in the air. Apply
the cellophane in the same wav as tissue
paper. allowing about %4-in. overlap en
the edges for pasting, being careful to

MECHANICUS
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avolld sharp corners. Ordinary fAour-and-
water paste will serve for this purpose, or
vou may use cellophane houzehold ce-
ment. It iz hest to put a bit of adhesive
tape over the ends of the frame hefore
covering it, in order to provide a smooth
surface at the corners. If the cellophane
15 perced for a belly band, reinforce the
hole with a small ring of tough paper.

Glass Pushpin Makes Dropper

Droppers for bottles not equipped with
one can be made by inserting an ordinary
glass pushpin in the cork as shown, While
stoppers made in this way are not long
enoungh to
reach the hot-
tom of the
hottle, they
can be made
to work satis-
factorily by
tipping or
shaking the

coitaimer be-
fore removing
the cork.

[ An inexpensive rubber-stamp printing
outhit iz handy for labeling preserve jars,
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Old Model-T Ford Ceil Temporarily Substiraied for
Eegular Coll an Car

Temporary Coil for Auto Ignition

By carrying an old model-T Ford coil
in vour car, a goad substitute is always at
hand to get vou to a garage should the
repular coil suddenly go had. To prepare
the coil so it can be nsed on other cars,
solder a suitable length of wire to each
termimal, Tnuse, the coil 15 wired as shown
i the drawing, It may be attached 1o the
dash of the car, or suspended from the
radiator  tie-rods.—HRaymond Kilbourne,
Hudszon, Ohio.

Mixer from Bicycle Chain

For stirring ligquids in large-mouth bot=
tles, anid other similar containers, a mixer
can he made hy riveting a short piece of
bicyvele chain to the end of a steel rod. The
mixer is easily
inserted and re-
moved through
the mouth of the
container, and it
automatically
shapes itself to
the contour of the
sicles and hottom,
If a suitable grip
1% provided on the
other end of the
rodd, the mixer will
be easier to ma-
nipulate,

MECHANICS

Glass Finished with Emery Wheel

Edges of glass may be finighed on an
emery wheel if the glass is held rigidly,
but resiliently, between heavy rubhber pads.
A pair of rubber heels with the flat sides
placed next to the glass are satisfactory
for this purpose. In grinding, keep the
rubber close to the edge being ground,
and grip it firmly, To grind glass with ir-
regular edges, shape the rubber pads to
the contour desired, which is easily done
by using a sharp knife moistened with a
solution of a few crystals of washing soda
in a cupful of water, '

Simple Device Holds Water Hose
to Faucet

This device will save considerable time
in small garages and workshops where
irequent removal of a3 water hoze from a
faucet 15 mecessary, The threads inside
of the hose coopling and on the end of
the faucet are ground off, after which a
compression
spring and a
large washer,
fitted with a
wire hail, are
slipped over
the hose from
the opposite

end., The as-
semblv is then
pulled up

against the
coupling so
that 1t will he
held tight
when the bail
iz hooked over
the faucet,

Curing Shellac Troubles

When shellac, after being diluted with
denatured alcohol, persistently  leaves
brush marks and is glow, or will not hard-
en, the trouble is probably due to the de-
naturing agents used in the alcohol. Ordi-
nary radiator alecohol, and several other
varieties, contain oils or kerosene and oth-
er substances which cause this trouble.
The proper grade of aleohol to use 15 one
that has been denatured with wood alco-
hol. This grade is the only one suitable,
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Fromt Seat in Coach-Model Car Easily Eemoved by
Substituting Eod for Pins

Quick-Change Rod for Coach Seat

The right front seat in a coach-model
car can be changed =o that it 12 easily
removed for handling large parcels. A
steel rod of suitable size is bent at right
angles at one end and = substituted for
the rf"guhl.l.‘ pirn 1 the seat hrackets, The
bent end of the rod drops to the floor, and
the door sill prevents the rod from slip-
ping out of the brackets.—E. T. Gunder-
som, Humboldt, Towa,

_I..I. e

Loose Pin Improves Door Lock

Door locks of the type shown can be
made practically theft-proof by inserting
a large cotter key into a hole drilled
through the inside of the door and half-
way through the bolt. This method is, of
course, only suitable for locking doors
from the inside. Another method, which
serves for vacant houses, 15 to drill a
hole entirely
through the
door and bolt,
insert a loosze
pin, and then
conceal the
hole on the
outside with a
screw. This
mav be re-
moved and the
pin pushed out
to open the
door.,

MECHANICS

Imitation Sand-Blast Finish on Brass

I'mitation sand-hlast finish on brass may
be produced by immersing it in a solution
of zine, L3 1b,, dissolved in nitric acid, 2 1.
After the zine has diszolved, slowly pour
sulphuric acid, 1% b, into the =olution.
Before dipping in the bath, clean the work
thoroughly by washing away grease with
gasoline, after which it is boiled in Ive
water, The solutions used are corrosive
and should be contained in stone jars. Tm-
mediately after dipping the work, rinze it
thoroughly in,running water to remove
the acid. Next dip the work, for a few
seconds, m a mixture made by cautiously
pouring sulphuric acid, ¥ b, and nitric
acid, ¥4 Ih,, into ¥4 gal, of water and add-
g 1 tablespoonful of salt. The work
should be again rinsed after the dipping.
If the finish produced is too bright, or has
ton fne a frosted appearance, dissolve
more zine i nitric acid and add this soli-
tion to the frosting bath. 1 the finish is
too coarse, add more nitric acid,. With a
little practice, it iz pessible to produce a
variety of finishes.

Siphon Breaks in New Pipe

New pipes
can be broken
in without
scorching the
tongue by us-
ing a siphon
Rig up vyour
apparatus as
shown, nsing
a gallon jug
filled with wa-
ter. Tmsert two
plass tubes
through holes drilled in a rubber stopper
g0 that one tube just comes through, and
the other reaches almost to the bottom of
the jug. Then zlip a length of rubber tub-
ing over each tube, fastening one to the
pipe and allowing the other to terminate
it a bucket set on the floor. As the water
iz siphoned out of the jug a vacuum is
formed inside, which draws the smoke
through the pipe.

@A coating of melted paraffin will keep
the stopper of a mucilage bottle from
sticking.

}!
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TURDY, portable and conven-
icnt, this card table with
matching chairs should appeal to
the home craftsman for its
straight-line simplicity. With a
little madification, one of the four
ash trave cotld be enlarged to house
the playving cards and score pads if
such a feature is considered desir-
able.

On this page, you will find details
on the chair construction, The seat
frame iz the logical starting point,
after which the metal slides can be
fitted into place and the remaining
pieces added in order. The cut-out
back piece should be bent to show a
curve of about 14 in, over its length.
Using the Y-in, plywood specified,
the material can he
bent cold between
suitably curved
picces of heavier
wood, and the cur-
vature can be fixed

- rd Table with Matching Thairs Should
o =, Appesl to the Home Coaftaman Leoking for a
Practical Workshop Froject
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by sprinkling the
plywood with water
and warming for a
short time in the
kitchen oven, The
Li-in. metal rod,

T T

COTTEN BATTING

e T s
.
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wooden framework., Thiz will measzure
2014 in. square on the outside, and should
be built up from three separvate lavers, as
shown by the cross-scctional view, Por-
tions of the central layer, 7 in, long, are
cut away at a slight bevel to make the
openings for the ash trays. Each tray is
made from two pieces of 34-in. stock., The
s1ze of the central openmmg, which 15 to
take the actual ash tray, will vary accord-
ing to what kind of receptacle you can get
at the “five and ten." In any case, the
travs should be fairly deep so that they
will not diop out when the table iz folded
and put away. The framewaork
consists of cross bracing of 1 by
1-in. stock, half-lapped at the cen-
ter to make a flush joint. Finish-
ing nails are wnsed for fastening
throughout, the heads being set
and the opening filled with putty
or composition-wood hller. Suit-
able lengthe: of %4-
in. steel rod and a

F
ASH TERY

—- few small fttings,
1

which furnishes the
pivot for the seat,
can best be riveted
by first drilling a
Y-in. hole inthe end
and then spreading
the metal with a

G‘i made from Y-in.

| fiat stock, compose
the folding-leg fea-
E ture. The first step
: i5 to mount the tri-
angilar blocks in
the corners, Then,

center punch, as

the leg, with the rod

pictured. An ordi-
nary pad seat, cov-
ered with material
to suit vour taste,
is used, This i=
screwed from the
underside of the

A and the U-piece
i B attached, can . be
screwed in place.
Notice, in the small
detail, how the head
aof each leg i1s offset

seat frame, The
fmanner in which
the chair folds is
ohvious, the heavy
screw heads in the

ends of the legs
sliding up and down in the seat groove
and being retained by the metal slides. To
insure proper waorking, care should be
tsed in htting the slides, and joining piv-
oting surfaces should be separated by
washers,

You will notice that the legs of the card
table turn m slightly to accommaodate the
four circular ash trays. Construction on
the table is best started by making the
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14 in. on three sides so
that the leg will swmg
out squarely, When the
leg iz almost completely
open, the steel rod, D,
comes in contact with the
shonlder on the wooden
block, E. Toopen theleg
completely, the steel rod
must be slightly sprung
against the wooden shoul-
der, and this hit of ten-
gion causes the stop notch
in the rod to snap over
the screweyve on the leg,
Closing the leg is simply
a matter of snapping the
rod out of the eve and
pushing the leg down,
The pivot point of the
leg should be a tight ft,
made more so by bending
the piece B slightly into
the wood, s0 that, when
the leg is folded, it will
wedge tightly and stay in
that position.

The eard table shown
in the drawinge was in-
tended for a paint finish,
and thercfore the fasten-
ingz are merely brads in-
serted through the woni
fiberboard top. Where it
is desired to cover the
top with cloth or leather,

MECHANICS

the material would, of
course, be neatly glhued
into place. Then the
hoard should be glued to
the rabbeted ledge in the frame-
work. Lacquer makes an excel-
lent hinish where color is desired,
while flat-rubbed varnish is the
natural choice for a more sub-
dued set,

Revolving Rack for Small Tools

A revolving rack that will hold
a variety of small tools can be
made from pipe and fttings and a
hardwood disk. First mount a
1V5-in. pipe Aange with an 18-in.
length of pipe in a vertical posi-
tion on the bench and then fasten
another fAange and o &-in, length
of smaller pipe that will fit inzide
the larger one, in the center of
the wood disk, which shoull hic
abott 15 in. in diameter, or larger
it desired. Circles are next drawn
on the disk and holes are drilled
to receive the tools, The cotting
cilpes of chiscls and similar tools
are less likelv to be damaged ii
they are stored in a rack of this
type, while woodturning chisels
mayv be kept handy if the rack is
located beside the lathe,
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Soft Hammers for Delicate Work

Soft hammers, for assembling
delicate parts and for removing
dents from sheet metal without
marring, can he readily made by
turning the heads from brazz, cop-
per, fiber, rubber, bakelite, wood
or other suitable materials. For
general purposes, a head 3 in. long
and 1 in, in diameter 15 convens
ient, Handles may e made by
serewing 11-in. lengths of L4-in,
steel rod into the threaded eves
of the hammer heads. A grip is
made by threading the handle for
a distance of about 6 in, from the
outer end and clamping leather,
fiber or rubber washers over the
projecting threaded scction be-
tween two nuts. To complete the
job, either carve or turn the wash-
erd to shape for a comfortable
grip, and file or turn the nuts to
eliminate sharp edges. The end of
the handle should be expanded
with a center punch to prevent

Bilverware for Many Guests Is Quickly Laid Out on Table When

Kept in Separate Portable Drawers

Portable Drawers Help in Setting
Large Tables

Considerable time was saved in the
community kitchen of a large church,
when laying out the silverware, by keep-
ing the various articles separated in port-
able trayvs. Im this way, they can be stacked
on small carts and wheeled into the din-
ing room where they are quickly laid out.
—Clementine Paddleford, New York Citv.

An Aid in Driving New Cars

MNew cars are sometimes damaped by
driving them at a greater speed than that
recommended by the manufacturer. To
avoid this possi-
bilitv, a sheet-
metal stop can be
clamped around
the stem of the
foot accelerator
s0 that it comes
in contact with
the floorboard
when the speed
limit is reached,

ACCELERATOR

CLAMRP

the nut from working off. 1i
washers are not available, square
picces of leather may e punched
centrally to elip over the handle and the
edges trimmed. Screwdrivers and other
hand tools can he made from tool steel
and equipped with handles of this type.

Window Lock Made from Hinge

Effective win=-
dow-sash locks
can be made
from ordinary
butt hinges that
have removahle
pins, One-half of
the hinge 15
screwed to each
zash as shown, so that, when the window
is closed, the pin can be inserted. It is a
conid idea to fasten the pin to the sash
with a string so that it may not be acci-
dentally mislaid when the window is
opened.—H, C, Thomas, Detroit, Mich.,

[ An application of vinegar to the hands
and work after using liguid bleaches, will
remove all traces of them; the vinegar 1s
then washed off with water.
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Automatic Cut-Of for 1ii'i.."atm' Siphon

In rural districts where the water sup-
ply is siphoned from a spring on a hillside,
the water level often becomes =0 low that
air gets into the pipe and stops the siphon,
Tao prevent this, place a common foot
valve on the end of the pipe in an inverted
position, and fasten a float from a fush
tank to the flapper with a piece of wire or
chain. When the water has reached a low
point, the slackened wire will cause the
flapper to close, letting the supply rise in
the spring and yet permit the siphon to
start again after the rising water has tight-
ened the pull on the flapper.

Trout Flies Made of Cellophane

Cellophane can be used to make good
trout fies. A small piece cut to the shape
of an insect’s wing, some thread, and a
small fish hook are uged in making the fiv,
Cellophane 15 waterproof, buoyant and re-
flects light on a sunny dav, which makes it
effective in attracting trount,

Small Hole Makes Large Auger
Cut Faster

Threaded points
on large augers
sometimes hecome
worn so that they
will not feed the
cutting lips into
the work, especial-
Iy when drilling in
end grain of hard-
wood, TE this oe-
curs, first drill a
small hole just
within the edge of
the large hole to
be drilled so that
the two circumferences touch. This pro-
vides an opening in the wood so that the
lips of the auger can get a bite each time
they pass over the hole.

=

for Foot Power

Auto Crankshaft Adapts Lathe %‘

Utilizing an old auwto-engine erankshaft
and flywheel, one home-workshop owner
rigged up a foot-power outht for driving
his lathe., The crankshaft was hung from

01d Crankshaft Mounted wnder Bench and Opérated
by Pedal Furnishes Power for Lathe

the underzide of the bench top as shown,
and two pedals, hinged to the floor, were
fastened to the shaft by means of small
rods attached to strap-iron bearings. If
desgired, {riction can be reduced by using
four main-bearing caps at the ends of the
shaft and the regular connecting-rod bear-
imgs instead of the strap-iron bearings for
the pedals. This can be done by sawing
the connecting rods in two, close to the
hearing, and then drilling them to take the
pedal rods. In use, the tool is belted to the
flvwheel, which, due to its weight, pro-
vides a surprising amount of power.

Felt Prevents Dust from Soiling Wall
around Hot-Air Register

Walls around hot-air registers are often
coiled by dust that circulates through the
heating system
andcomes through
a crack hetween
the wall and regis-
ter. If the latter
is removed and a
felt strip shel-

cked to the back
nt it as shown, the
trouble will he
eliminated =<K, E.
=mith, Evansville,
Indiana,
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Diameter of L.lrg.: Furnace
of Weight

| ;c Measured with Aid

String Helps in Measuring Diameter
of Furnace Pipe

Recently 1 had to determine the diam-
eter of a furnace pipe while the furnace
was in operation. This was done by tying
two small weights on the end of a piece
of string, which was slung over the pipe.
The distance hbetween the ends of the
string was then measured, which equaled
the outside diameter of the pipe—AM. L.
Wendel, Lockport, N. Y.

Making Standard Resistance Coils
for Electrical Experiments

Coils that have a resistance in ohms ac-
curate enough for most experimental pur-

a-

113!44./1 #j
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~05es can b ade from a standard re-
sistance wire, which is readily available,

dvance wire, 1in size No. 10, has a re-
sistance of 028 ohm per foot, and is useful
for making coils to carry as much as 6 or

amp. By dividing the resistance in ohms
anted by 028, vou will get the exact
ver of feet of wire needed to make the
coil.  Resistance coils for experimental
work and for electrical measurements
should be wound on wood, bakelite or fiber
spools. First measure out the exact length
of wire needed and add ¥4 in. Then double
it and start the winding from this point
and continue with the two ends, keeping
them together as if they were one wire,
This makes the coils non-inductive. When
the winding is completed, tie the ends of
the wires with thread, leaving enough ex-
tending so they can be soldered to heavy
binding posts. If exactly 14 in. of wire is
soldered in contact with the posts, the
wire in the coil will be of the proper length
to give the correct resistance. Coils that
are intended for making measurements,
and for use in finding the resistance of
other coils, should be carefully housed in
a tight box with the binding posts on a
bakelite panel, which is used as the top.
A number of coils, having several different
values of known resistance, are handy for
experiments, and they may be housed to-
gether in an instrument box if preferred.
Smaller gizes of the same kind of wire will
not carry so much current; however, they
are better for high values of resistance.
No. 20 wire has a resistance of 287 ohm
per foot; No, 30 wire, 294 ohms per foot,

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. Six blueprints on the
“Sovereign” are available for $1.00. A
free list of 350 practical projects will
be zent upon request. Also, a sample
print with forty illustrations of fin-
ished projects available for 10 cents.
Address Blueprint Department.




PART VI

Carvings, Lanterns,
Knights, Bitts and
Fainting

E}{CEPT for the figurehead, which is to
be made later, we can now add the
final carvings on the “Sovereign”  for
which purpose a second eraftmat iz ob-
tained. These carvings, lettered M, N, O,
P, X and Z, are glied to the hull in the
positions indicated in Fig, 61. Fifteen
more gunport wreaths, the same as thoze
previcusly made for the hull, must alsa he
attached to the outer rails. Three of these
are on the forward forecastle rail gs
shown in the title illustration, the others
being placed six on a side as in Fig, 61,
All can first be cemented on with plastic
wood, clamping them down with a spring
clothespin until dry. For added security,
however, bambuo splints used as dowels
e== be nserted through the wreaths and
at the top and bottom of each wreath,
woles bemg made with a pin vige and
irill, or with a red-hot needle,
66 gives full details on the con-
m of the stern lantern, which is
s maple except for the celluloid or
- ndows. Before applying the win-

L.
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the sternboard downward and the lan-
tern is glued in place. Also, the fleur-de-
lis bracket is glued to the sternboard so
that its top fits snugly against the under-
gide of the lantern body. Two flat serolls,
the thickness of the sternboard, should he
glued against the lantern and on the top
edge of the sternboard, as in Fig. 65, If
vou desire, vou may fit light wire guards
over the windows, the ends of the guards
being inserted in small holes drilled in the
window frames. Four side lanterns, two
on each side, are required for the tops of
the outside gallerv domes, as in Fig. 6.
These are made to the dimensions in Fig.
59 and are fAtted with windows the same
as the stern lantern, The vertical wooden
strips are required over the window sides,
but the tops and bottoms project far
encugh ootside of the lantern bodies prop-
er to require no additional moldings as is
the case with the stern lantern. The side
lanterns are glued in place and the carv-
ings cut and fitted around them,

A set of knights and bitts must now be
made for each of the three masts. Two

WATH AND FOREMALT HMIGHTS,

4 REQ.,
EXCEFT

IZZEN KHEGHT SAME
5.1 REQ

BITTS, B REQLARED

&

knights and two bitts are needed for the
main and foremasts while one knight and

dows, draw diagonal lines, closely spaced,
with India ink on the material, to repre-
sent leaded glass panes, as in Figo 64
When azsembling, have the ink lines on
the insia = After the windows are in place,
glue thin trips of wood over the celluloid
at the corners of the lantern body, to more
suitably fr:i me the windows. Triangular
molding strips are glued horizontally
around the top and bottom sides, aft of
the sternboard, as shown in Figs, 63 and
66, A square sectios, the exact size of the
lantern body, is th :n cut from the top of

two hitts are required for the mizzenmast,

“Thev are made of maple to the dimensions

given 1in Fig. 63. Note that the mizzen
knight i1s slightly smaller than those re-
fuired for the other two masts, and that
it is located forward of its mast. Lay out
the holes in the decks to receive the dow-
els of these pieces in their respective loca-
tions, shown in Fip. 62, and glue the
knights and bitts solidly in place. Fig. 67
shows the cabin windows, which are cut
into the hull, one on each side, just below
the edge of the quarter-deck and aft of the
hali-deck bulkhead. These windows are
covered with the diagonally lined cellu
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loid, the same as the lanterns, the panes
being cemented to the hull and afterward PLUTTING WINCONS FROM
reinforced with a half-round molding, PIECES OF CELLULCID RULED
placed over the edges as shown., The two L

rows of windows in the quarter galleries
are made similarly, and are cemented in
place as in Fig. 60. No moldingz are nec-
essary for these.

The gunport wreaths previously at-
tached to the rails must now be drilled
through ‘their centers. This iz a delicate
job and utmost care must bhe taken to
avold splitting the rails or
breaking away pieces of the
wreaths themselves, Make
sure that they are solidly at-
tached and then, using a light
hand drill, make a }s-in. hole
through the exact centers of
the wreaths, This done,

Before beginning to gild and paint your

change to a YW-in. drill, or a
small reamer, and carefully
enlarge the holes to this zize, BRACKET
It will help, if vou lightly tack secnow oF, T I IS a3
a block of soft wood to the 20 woog & I-L'i&_;_
deck and against the inner h rli:
side of the rails before drilling, to ease ,_f_’.-?_.'.i::t FLATTENED CORNERS. 63 (30
the strain on the rails from the drill pres- & HE S |
sure. The tack holes in the deck can be T e | &) ey
filled afterward with plastic wood, which, ] E_T;f . BOOY OF LANTERN
when dry, may be touched up with boiled == G R Ao
linseed oil to match the color of the decks. _’:h_ii"‘"_ (fs e MINDOWS L TR

|

i

i FOUSHENED, © LUED THTD

maodel, the painting scheme of the hull, - o
Fig. 68, should be carefully studied. For L e & o G LT ]
Finiehing il need gome anbiquet ° . el
TL]h_]I]’lg, :."CI-'L'I. WEL Teddd 59O0nc -"l.l'lt'lﬂ]l.'ll: A= MADE EE-D. TI':FEJ,I:I'IT{DI‘-—H%F'?LHU
nishing bronze powder, one tube each of WO0D & FITTED WITH Seiw AMD T ESSIGNS

FOR LEMGTH, 4RED, ‘EE"‘EL[E* i!ﬂF'Pi

white, black, ultram =z ine blue, raw sienna
TOp of STEARBOARD Cut oUf T0 RECELIVE LANTERN 4

and burnt sienna. Japan paints dry quick-
Iy to a flat finish and are thinned with tar-
pentine, A M-in. flat camel’s-hair brush
should be used on the large Aat areas: a
medivm pointed camel’s-hair brush is suit-
ahle both for the gilding
and fine paint work. Tf these
materials are not obtainable
in vour locality, they can be
ordered through art-supply
storés 1n the larger cities
Antique brown, to represent
aged wood, is mixed as fol-
lows! Squeeze one part of
aw sienna., one part of burnt
wenna and one-quarter part
"ultramarine bhlue into a
- and mix, Turpentine is

BoUMD T DIAEINSLLY LINED
Pl (L TGS GA DR LCEL L L e

CaBIM WiEDGW

@)
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W@ PAINTING SCHEME OF THE

l..ﬂ.li‘-lE'iH BODIES, AMTICUE BROWH
BALAHLAD BLALK  MOLDINGS
AWND COLURMS, AWTIOUE
-1 LEHE ADS
E..IELPE IMIRCATED
CARVING, AMTIGUE GOLD

Iy _‘._ COORMWAY REEAS, DULL BLACK
p|_n.|1u55 Fum GOLD

INSIOE OF ALL QUTER RAILS, AMTIGUE

BROKH, OUTER SIDE, DULL BLALK;

STAIRS AMD STAIR RAILS, AMTOUE

BROWM _*
INFERIOR DECK AND HATCH \\ /’f
RAILS, AMTIQUE BROWM

DECRS, HASLEAL cmmqk‘.‘
KNIGHTS AMD BITTS,, \4.';'
AHTHS

FORETASTLE Lﬁ.[llﬂH

BUIHGS B | WG,
BRBTIHG, LADDER RHD | vemt Ao, ot ey

WALES, Duill BLEEK FULL LEHATH J INEIDE OF GUHPORTS AWD

AMTEILIE SR _'-..-H"_. F'I'.‘.i-TWH ".“R‘.IIHEIE-. ANT, SOLD Ilr “:‘:a‘li BROWH BT, OoAD
MES,
CATHEADS Al PAMEL CARVINGS MADE THUS oo F _aoor, s
ERACHLTS, SAL 4 r,.a. ! FRAME HEXT TD WINDOWS, , & A BEWN
BLACK; IF CARVLD, AMTICAIE. BROWN \__r -
EARVINGS GILBED . \ \\ S N
ANTEIFE GALD "":""-'-‘-hf--'r Al ' EBGE OF SPAR DECK, ; # PFAMEL,
L e [ : ANTIGUL BROWH \\ pL ANT.GOLD
Wk ATHS L / G :5,
ANFIGLE. LD o2z gl T s oR; O BRACKET.
ENTHIUL LD | : it e e EA kDT YFOE FOF ol
FialiRES Pr RAISED
s LS~ _:.L 1 g S B A WODDEN PRHEL
1 g i'l" i : SIDES, BLACK
B, i
BLALK H-T-J'b' P
) A PANEL CARVINGS HAVE
- ANTG0LD POURTS DM
TOR CF : AWT, BROWH BALKGRIMED
BULWARNE, h‘
L T AHTIQUE BROWN

I HSIDE OF BLLMBRSS, ] =
ANTEILE BROWH mamw“gf | SCRITLLWORN, DULL BLALK
BT BROWH QUTSIDE OF GUHPDRT PR ———
EILES OF UPRIGHE .

HULL
BALHGROUMND, ANTIGUE BROWH

RELIEF SURFALE, ANTIGUIE GULD

ENTESOR OF RAILS AMD
STORCHLVONS, FORE & AFT
SIDES OF STAMCHIIMG, DULL BLACK

RAIL SCROLLS, DULL BLACK
TOR, AMTIQUE GO

/

MOLDIHGE AND

FLAT WHITE T TOP OF W03 LIFT D8LY

THHER SiDE AMHD EDGES OF
COVERS, AMTHIUE BHERM

BLL SECTIONS OF HULL RBOVE Had UFT ARE
PULL BLALH, UHLLT: OTHERWISE SPECIFIED

added to produce a fairly thick, but easy-
flowing consistency. All parte indicated as
antique brown, Fig. 68, are given two
coats. Note that th iken surfaces of
all panel carvings ta,  “is color, which,
if carefully applied, mav be uzed to sharp-
en the edges of the gilded portions. The
black and white paints are handled in the
saime way, two coats being used for each.
If a semi-antique effect is desired, merely
leave the paint finish exposed, and atmos-
pheric conditions will, in time, soften the
“wea. If @ soft gloss is wanted, a thin,
v varnish coat may he applied and
fully rubbed down with rottenstone.
ir gold-burnishing the raised portions
~arvings, vou will need a small can
i clay and a small sheet of rabhit-
To prepare the clay, soak
'we in water for a couple of
't becomes soft, Then put the
1l dish with warm water andd
rlue has heen entirely dis-
of the clay is then added
amy mixture is obtained.
e gilded are first given
ut shellac, which is al-

lowed to dry, and then the clay mixture,
just described, is applied with a camel's-
hair brush. The fine pold bronze is next
mixed with a little alcohol, and the mix-
ture is then poured into another dish of
thin glue water, after which it is applied
to the raised portions ot the carvings.
Burnishing s later done by gently rub-
hing a smooth, rounded metal surface,
such as the handle of a small spoon, over
the gilded portions,

Foot-Operated Switch for Home Use

An old auto-starter switch can be dsed
to good advantage as a foot-operated
switch, It i1s

mounted in a shal-

Tl LIKE . JE'-
YIS low wooden box
ALTO-STARTER
SWITCH. and connected to

one wire of an
electrical cord as
shown., A switel
of this type wi
carry ordina

house current and it iz especially use
for machines in the home workshop,
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and No. 40, 30.593 ohms per foat, Rhea-
stats for dimming lights, controlling the
specd of small motors, and similar puar-
poses, can be made from nichrome resist-
ance wire, a8 accuracy is not so important.
To find the amount of nichrome wire
needed to make a rheostat of known ohms,
the resistance as given above may be mul-
tiplied by 23 to find the resistance per
toot of the same size,

Insulating Board Applied to Hot
Water Pipe

Having a piece of insulating hoard left
over from some work, I uszed it to cover a
short hot-water pipe in my hasement. To
do this, I cut two strips to the same width
as the diameter of the pipe, and two more
the same width plus twice the thickness
of the insulation. The pieces were then
nailed together to make a box-shaped
torm arowund the pipe. This made a more
economical insulation than that usually
used for this purpose—Forrest Bezanzon,
Arlington, Mass,

Cork Jaws for Holding Glass in Vise

g S

Clamped he-
tween two pieces
of cork, glass tub-
ing can be held in
a visc without
breaking, Twao
sides of the cork
should be grooved
to fit the glass,
while the other
sicdes are shaped to fit the vise jaws. In
cutting the cork, it is best to Arst rough it
ottt with a sharp knife and then finish with
sandpaper. A coat of paint on the cork
will provide a protective surface and help
reduce crumbling.

Grinding Cutting Edges on Pliers

The cutting edges on a pair of pliers can
easily be sharpened with a silicon-carbide
stone, First draw the stone hack and forth
across the edges horizontally to remove
nicks. Then sharpen them by using the
point of the stone in a manner similar to
filing. Care should be taken to hold it at
the proper angle,
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Handle Eliminates BSicoping to Push Boy's Wagon
While He Stecrs It

Handle for Pushing Boy's Wagon

Consisting of a length of 114-in. stock,
this handle is convenient for pushing a
gmall boy’s wagon while he steers it. The
lower end of the picce is notched ta fit
over the ‘wagon axle and is fitted with a
strip of flat iron, bent as shown. The up-
per end is provided with a rod as a grip
tor the hands.—J. N. Stoody, Kenosha,
Wisconsin,

0Oil Heater Adapted to Gas

A portable oil heater of the type shown,
is easily converted for use of gas by re-
moving the burner
irom the base and
substituting a gas
burner. A small
gap 15 cut n the
cidre of the heater
hood to it over
the shank of the
unit, which may
he connected to
the gas supply
with a flexible
tubie, which should
he gas-tight,

[ Tea and coffec stains on chinaware are
easily removed by rubbing them with a
zoft cloth dipped in dry table salt,



Ol a svitable rope get 30 §t, of 34-in,
braided No. 12 cotton cord, and cut it
into two 12 and 18-ft, lengths. Bend one
end of cach back to form an eye, or
“honda,” about 3 in. long, and wrap it

with copper wire, as in Fig, 1.
Take the short rope

s and get set for the flat

)

spin, as in Fig. 2. The noose is
not tll size, the free end of the
rope extending over to the leit
hamd, This end 15 not turned back
over the honda, but runs directly
through it, Fig. 3 shows the hands

GG

MIRRY- GO~
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and the honda brought closely together
i order to illustrate the proper way of
holding. Keeping the left hand nearly
still, flop the noose over with the right and
at the same time give it a spin from right
to left, This spin should bhe a full arm
movement, vour hand dezcribing a circle
ahout as large as the spinning noose, Then
it 15 all wrist motion, as in Fig, 4. Having
mastered this, run the spinning loop
around vour bodv, switching from one
hand to the other—the "merry-go-round”
—as in Fig. 5.

Jumping into the flat spin demands good
timing, done just as the stem 15 coming
toward vou, Fig, 6, so

. that, after vou have made

the forward step, the rope
will be around and out of
yvour way, Fig. 7. Once
inside the loop, lift vour
spinning hand overhead and go into the
body spin, Fig. 8 It will help to have a
little weight on the honda, Split a length
of copper tubing, as in Fig. ¥, and losop the
rope around this, as
- Fig. 10,

You will probably




learn the body spin, Fig. 11, betore yvon
master jumping in, You are using the
long rope, the honda is almost to the
eround and the stem extends to the #ight
hand anly. Keep the left hand fairly low
and swing the right up and over your head
az in Fig. 120 Let go of the noose, holding
onto the stem, and keep the circle going
with a wrist motion, as in

Fir, 8. Try it with both hands.

Then, hunching your shoul- )
der up and down, get the [ h o
spinning slightly up and down, J
Smoothly, now, hut qmekly,

lift vour spinning hand high
overhead, as in Fig. 13, slap
the rope to the ground, then
immediately pick it up and go

1
1
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into the flat spin. Hand-shaking is a little
arigtion of the body spin, and consists in
dropping the loop close to the ground,
keeping it going by changing the stem
from one hand to the other. Fig, 14 shows
this i action.

Now to tie some knots which begin from
the same key position. Start az in Fig, 15,
then snap the rope up and over voor hand
as in Fig. 17, If you merely flip the honda
theough the loop formed, vou will get an

FAMCUS
FRETIEL
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overhand knot, Fig, 16, If vou can get the
honda through from the outside of the
loop, a8 shown by the dotted lines in Fig.
17, vou will have the famous pretzel, Fig.
18 With the same movement, and jerk-
ing the knot quickly, you can get the fig-
ure cight, Fig. 19. The whole movement
must be done quickly.

Easy Method of Mounting Tires
on Drop-Center Rims

T N
v«
- F‘___—_T:_-.__HH s

_.r___ —= |
GIFFICULT WY, BOTH BEAGS TH AT CRCE |

=

Tires Hnunltﬂ ﬂn Dfogﬂcnm Rims Farcing the

Beads into Position Separately

The dificult task of mounting a tire on
a drop-center rim iz easily done as fol-
lows: Instead of forcing both beads of
the tire over the rim at once, force one
bead into position and then the other as
shown, Thus, only one bead is stretched
at a time.—H. E, Benson, Denver, Colo.

Shelf Brackets Brace Screen Door

Fourzhelf
hrackets can
he nsed to
brace a sag-
Fing screen
fdoor =0 that it
will be righl
without mar-
ring its ap-
pearance, The
brackets are
attached to
the frame of
the door with woodscrews.—Ray J. Mar-
ran, Kansas City, Mo,
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Repairing Oil-Stove Burners

Oil-gstove burners of the wick type some-
times give trouble due to the failure of the
wick-operating mechanism, usually cansed
either by an accumulation of dirt in the
bottom of the wick chamber, or by corro-
siom on the metal sides of the chamber.
This causes excess friction which over-
loads the mechanizam and bends the teeth
on the amall pinions that mesh with the
perforated metal wick holder. There 15 no
provision for the removal of these gears,
but by filing awayv the end of the rounded
housing, that incloses them, this can be
done easily. Tfnew gears are not available,
the old oneg may be taken out and the
teeth straightened. The corrosion and dirt
are best removed by bolling in a strong
solution of caustic potash and water, after
which the burner should be thoroughly
rinscd in hot water, After assembling the
mechanism, a piece of sheet brass may he
soldered over the hole cut in the housing.

Automatic Steering Device for Model
Sailboats

To keep his model boat on the right
tack regardless of wind changes, one en-
thusiast rigged his boat with a vane-oper-
ated rudder. The vane is mounted on a
spool, which pivets loosely on a pin in the
deck. A groove
around the laower
edre of the spool
takes a cord, which
runs as a belt over
a small wooden
disk, also grooved,
and rigidly fas-
tened to the top of
the rudder shaft,
When sailing the
boat, it is headed in the sailing direction,
the vane zet with the wind, with the rud-
der turned to steer the boat straight ahead,
The string or belt is then tied to tacks in
hoth the spool and the rudder disk. In
this way the vane steers the rudder to
keep the hoat on its course—Art Mc-
Leary, Toledo, Ohio.

Q[In cleaning garments of mud, most of it
can be removed by brushing with the
warp, but not by brushing against it.
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Thermostatic Switch Made from Scrap Parts

| COMTALTS
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contralline
furnace dampers and many other pur-
poses, where ether beat or colbd 15 to open
or close a circuit, can be huilt {from mate-
rials found in any workshop scrap box,

Setisttive thermostats Tfor

The dimensions siven will prodoce o sood
reliable instrument althourh they mav he
variced to suit conditiogs The ur'l_l.' |'|_'-'|'.1':-
site 15 that a strip of sheet brazs and-a sim
ilar piece of steel or galvanized iron arc
soldered together to make the bimetallic
clement. Brass expands more than steel,
and therefore an increase in temperature
will cause the element to bend in the di-
rection of the steel. The longer the ele-
meent, the more sensitive it will be, How-
ever, if it is made too long, it is Likely to
vihrate and thus become less positive in
action. Im building thermostats, it s im-
portant to equip them with good electrical
contacts, such ag can be abtained from old
Ford spark coils, amil radio jacks or re-
lavs, Solder will not stick to these coie-
tacts, but a section of the old mounting
comtaining the contact can he soldered on
if it iz difficult to remove the contact and
rivet it in place. TE the current to be con-
trolled i-,i ICI."R":'. l11l' thermosiat -h|:-'|_11|,| Trex
connected to a relay that s capable of
handling the heavier current. When the
thermostat has heen completed, hang it on
the wall, wire it into the circott, and ad-
just the screws in the contact arms until
the instrument makes contact at the de-
sired temperature. Thermostats of this

—

T LOMTACTS FROM
¢ oD RADMD JACK :

Pvpe are sefl-
atd
should there-

ailivae

fore e mount-
sl
[f the

coitacts spark

g omon

wnll

W ||-'r:|||-'!||-"-
migstat
Lhiis mnay mean
that the cir- ’
cuit being controlled iz too heavy for the
contacts. In many cases, sparking can he
reduced or prevented by placing a eon-
denser across the contacts. Connect one
side of the condenser to the wire leading
tir the himetallic arm, and the other to the
wire leading to the contact arm. The size
of the condenser necded depends upon
the circuit being controlled and mav be
determined by experiment, although a
A -mife, econdenser will |:|.-1:|::]|.1.' apepve The
purpose.

5 R

Dough for Cleaning Wallpaper

Wallpaper cleaner can he made by mix-
mg flour, 2 cups; soda, [ teaspooniul, and
ammaonia, 2 tablespoonfuls,  Stir in enough
water to make a medium-s8ff dough and
steam it an a double bodler for one hour.
A feseaninutes” kneading makes the dough
|'1:uy1:x)' for wse. In cleaning the paper, a
picee of the dowgh s rubbed aver the wall
(Ii-ith a circular maotion.

W v
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‘Garden Markers from Test Tubes

Good markers showing the
name of the seed planted are éas-
ily made from small test™ tubes.
The name of the plant is printed
on a strip of paper which is placed
inside the tube. A round stick, in-
serted into the end of the tube
and sealed with wax, provides a
means of pushing the marker into
the ground,

Locking Double Doors Securely
with Hinges

Hinges of the type shown in the
detail can be veed to make hasps
for locking double doors with a

Eubher-Band Gun Shoots BE Shot st Velocity Almost Equal to

That of Air Rife

Rubber-Band Gun Shoots BE Shot

Here 15 3 rubber-hand gun that will
shoot BB shot at a velocity almost equal
to that of an air rifle. The stoek and har-
rel may be cut in one piece, or they may
Be madde separately and gloed together,
Two headless nails are driven into the
stock end of the barrel, about B in, apart,
to form a catch for a leather sling, cuat
from an old shoe top. A trigger of heavy
wire, bent to the shape shown, is pivoted
in a notch cut on the top of the harrel in
front of the pins. Two holes are drilled in
a triangular picce of sheet metal, which is
then hent at right angles and tacked over
the muzzle end of the barrel to hold the
endz: of rubber bands. The cdges of the
holes should be filed emooth 2o they will
not chafe the bands, To load the gun,
place a shot 1n the sling, which iz then
grasped between the thumb and forefinger
and pulled back and inserted between the
two pins on the barrel. DPressure on the
trigper raises the leather sling upward far
enougrh to clear the ping and release the
rubber bands.—Ralph Doner, Auburn,
Alabama,

[ Nuts on broken balts can sometimes he
removed by placing two pieces of iron rod
against the broken section and clamping
the azzembly n a vize, backing the nut off
with a wrench,

padlock. A portion of the long
sidde of the hinge 15 cut off, and a
hole is drilled through it to take
the lock. The edge of the door is
then recessed to take the projecting cnd
of the hinge when the short siude has been
acrewed o the in-
sidle aof the Jdoor.
Metal plates
screwed to the
doors around the
haspe will improve
the appearance.
As the screws are
not accessible
from the outside,
this method of in-
stallation makes it
difficult te unscrew them or pry off the
hasps.—Thomas Moore, Detroit, Mich.

Stretcher Made from Clothes Hanger
for Drying Gloves

Bent to the con-
tour and size ta
it vour gloves, a
wire clothes hang-
er makes a rood
stretcher for dry-
ing them. Loops
are formed on the
cnids of the wire to
take a natl, which
15 bent to the
shape of a hook
for hanging the
stretcher.




Three Piece

p—

||F JRGE A.SMITH

I [f RE 5 a useful and attractive article

urned out on o vour lathe, It is a
dresser set of the double-deck twpe and
can e used as . a unit or as two individaal
[!lil-.'L-C The wood should he -.'-.:||| el
mahogany to mateh the furmitore on
which the ':'l:-l:"l.'l'-'\- are to he et The {kirts
are turnéd out from gloed-up block: of
#-m, wood, Care should be exercised in
ghiing the hoards together so that the
grain pattern will be atrractive amd the
joints sound.  After the slue has dreied
thoroughiy, remove the pressure and saw
the ||-'". E mto three secltions ||.|'.|:|';
fengths of 205, 3 qmd 5 i, respectively
Turn out the lid on the end of the wisodl
and aseeurately place the aoffset on the it =
todi of the I, Sand ont all ihe tool marks
and ocut off with i|'-.- Farting '-'l--|. _"'\:l':'-'.l_
turn out the middle section. When eut
ting out the center of the bowl, use nar-
ticular care to turn the diameter of the
opening to form a gpood At with the lid.
In a-ike manner fit the offset of the mid-
dle section into the large howl

Gkl
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Sereweyds Diriven inte Sash Berve as Fingerholds for
Rasing and Lowering Upper Windew Sash

Screweyes Help Lower Upper
Window Sash

Two screweyes, driven at an angle into
the stiles of a sash, will serve as finger-
holds in raising and lowering an uapper
window. The eves should be as large as
possible without interfering with the boi-
tom sash when the window is lowered.—
Hector V. Lough, Plainfeld, N J.

Mutcracker Opens Screw-Top Cans

Screw tops
on small cans
that cannot be
Inosened with
the hands can
be quicklyv un-
serewed by
using a nut=-
cracker as a
wrench, Tt is
easy to pet just the right amount of pres-
sure to grip the top without denting it, as
often happens when a pair of pliers ar a
pipe wrench is wsed for this purpose—
Ray J. Marran, Kansas City, Mo.

Inlaying Metal in Celluloid

Celluloid may he inlaid with thin pieces
of metal if the surface of the cellulmd is
first softened by repeatedly painting it
with acetone. Place the metal pieces in

POPULAR MECHANICS

position and press them in firmly with a
clamp or vise. The work should be left
clamped until the acetone has evaporated,
after which it is dressed down smooth.
Fine files can be wied on the metal, and a
sharp knife, razor blade or a piece of glazs
will do for smoothing the surface of the
cellulpid. Tf much of this work is done, a
tight box should be used to hold the cel-
Inloid while it is being softened with the
acetone, domg the work in a cold room.
Care should be taken to keep fire away
from the work, as the vapors from acetone
and the cellulowd are ighly mmfAammable,

Anchor Made from Connecting Rod

Anchors for small hoats can easily be
made from a length of Hat ron, bent to
the proper curvature and bolted to the
end of a con-
necting rod.
If flat iron is
not available,
a spring leaf
may be used,
Aclevis, to
take the an-
chor chain or
rope, is fastened to the other end with a
20-in. length of iron rod driven into the
wristpin hole, the ends of the rod being
bent at right angles as indicated. The
erosspicce helps to keep the end of the
anchor from sinking into the mud on the
lake hed

Paper Fastener Improves Strap
on Wrist Watch

A paper fastener, clipped to the end of
a wrist-watch strap, as shown, will keep it
from splitting or rolling up so that it be-
comes difficult to insert it through the
buckle. The fold-
ed end of the fas-
tener should be
shaped to the con-
tour of the strap
end hy first hend-
ing it over a wire
about the thick-
ness of the strap,

[ A serviceable storm door can be made
by nailing tar paper over a screen door.
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Machine Gum

’l"TIIS cigarct dispenser 1%

particularly vseful for
distributing smokes o the
plavers at a bridge table. Tt
consists of a container that
can be rotated on its base,
cach revolution delivering
four cigarels at equal inter-
vals,

The hox includes a apring-
operated tripper controlled
by a plyvwood cam set in
the base. First make the
base by turning out a H-1n.
disk. In the center cut a

ring-shaped recess, 303 in, i diameter 2l
g in. deep. Leave a 34-in. button in the
center, This recess is to receive the cam
that is cut from 5 or 14-in. plvwood, The
circular outer edge of the cam just fits
the recess, and has a star-shaped opening
in the center, As it is desired to deliver
four cigarcts at a turn, there are four
points to this star. The exact shape of the
cam is shown in the illustrations. From

plywood cut a disk 534 in. n
diameter, This 15 a sulb-base,
supporting the cigaret hop-
per. Dl & hole in the cen-
ter to receive o wood screw
on which the disk is to ro-
tate, and cut a slot measuar=
mg i by 1 in., so that the
longer dimension lies along
a radins of the disk, and one
end is 3% in. from the center
of the center hole. The trig-
ger projects throupgh this
slot and engages the cam in-
serted 1o the real base,

The box, made of plvwood and
mitercd at the corners, measures 254
by 314 in. inside and is 3 in. deep.
Cut a piece of plywood to fit snugly in-
side the box, like a bottom. This supports
the trigger and has a slot through which
the trigger operates to strike the end of a
cigaret, This support is mounted inside of
the box so that its upper surface i 1 in.
from the bottom edge of the container,
But before mounting thizs piece, attach
the trigger, which 15 made of steel or brass
rodl, about 134 in. long and 34 in at its
greatest width, One end is turned or filed
down to a diameter of q in. A rubber tip
in the form of a slip-over pencil eraser
may he provided on the trigger. Drill two
parallel holes through the side of the trig-
per, one in the center to serve as a bear-
ing, and one abhout haliway hetween the
center and the small end, to receive one
cndl of the trigger spring, The other end
of this spring—a '4-in. coil spring that is
not too powerful—is attached to the box

Gk
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PVT SCREW,

end by means of a holt,
after the trigger sup-
pott 15 mounted inside
of the box, The finish-
ingrg ngil that acts 55 a
bearing for the trigeer
15 held |r_'.' twio hard-
wood blocks, one on
cither side of the slot
in the plvwood sap-
port. Locate the holes in these blocks so
that the trigger, when mounted, will pro-
ject about 14 in, through the sub-hase,
and its small end will enpage the cam.
Fasten the trigger board inzide of the hox
by driving small brads through the sides,
and then attach the box to the sub-hase
by means of small wood serews with heads
countersunk into the lower surface of the
sub-base. Next mount the sub-hase on
the real base by a single wood screw
through the center hole, beng sure that
the trigger end engages the cam. You
probably will have to adjust the spring
tension amd perhaps the position of the
trigger itself before evervthing works well.
A rubber covering for the bottom of the
base will keep it from slipping on the ta-
hle. Becausze the box is longer inside than
a standard ciparet, vou will have to insert
a block at the trigger end. [t need not be

fastencd. Cut a groove
across the lower edge
so the trigger can ops-
erate. Next, make a
falze hottom from a
picce of cardboard,
metal or thin veneer,
o COover a [hlr'[iull of
the trigger slot that
was extended past the
center to enahle the screw through the
center of the sub-base to be reached, If
this false bottom s not wsed, cigarets will
temd to fall into the slot, The hopper 1z
made by inserting blocks at the sides, De-
termine exactly the position of a cigaret
resting at the bottom of the hopper, and
drill a Ye-in. hole so that, when the trig-
ger strikes one end of the cigaret, the lat-
ter will be forced out through this hole,
The spring tension should be such that
the cigaret 15 thrown abouwut 6 in, from the
box. Finally, provide a lid for the hopper,
pivoting it as shown, or mounting it on
butt hinges and providing some kind of
catch, It desired, vou can extract cigarets
singly by moving the hox clockwise on its
base for about one-fifth turn, and then
hacking up as far as it will go, The trig-
ger will push a eigaret far enough to en-
able vou to pull it out.
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Learning to Shoot
Moving Objects

Here is an effective
method of training the
eve and finger for shoot-
ing swiitly moving ob-

MECHANICS

jects with a rifle. First lo-
cate a steep, heavily sod-
ded hillside where there
is either a stone fence or
a slope opposite it to
serve as a safe back-
ground, Then get a num-
ber of round stones 10 to
12 in. in diameter, prefer-
ably zandstone, and after
loading the gun, start one
of them rolling down the
ill. The course may be
straight down in front of
the marksman, or at an
angle along the hillsade,

In either case, the stone
usually curves in its
course, making the aim
difficult, As soon as the rock is released,
raise the rifle to vour shoulder with a
smooth easy movement so that vour right
hand clasps the grip, and bring the cheek
fdown to the stock., The secret of gquick,
accurate shooting at moving objects s in
getting the head down so that the cheek
rests firmly on the stock at the comb,

Plaster Mixed in Rubber Soap Tray

T — 1

An ordinary roh-
her soap tray will
be found handy
for mixing plaster
of paris, and no
matter how hard
the plaster gets,
the tray can be
bent and the con-
tents removed with ease, The small ridges
on the bottom of the tray can be shaved
off with a safetv-razor blade.

Wall Wardrobe for Child's Room

Hung on the wall, this wardrobe will
appeal to the small child. It has compart-
ments for hats, shoes and other clothes,
two drawers, while the top serves as a
bookshelf. Two pieces of sheet metal are

This Wall Wardrabe for a Child Has Twa Drawers and Oiher Compariments
for Clothes, One Being Fitted with Sliding Clothes Hangers

bent and screwed to the ceiling of one
compartment to provide a track for slid-
ing hangers, a piece of T-stock being sub-
stituted for the uswal wire hook on the
hanger. If desired, the doors may be pan-
eled with plywood and switable pictures
painted on them. The wardrobe may either
be serewed directly to the wall, or metal
hangers can be fastencd to the back and
slipped over sereweves driven into the
wall—H. J. Belcher, Algiers, La.

Film-Spooal Flange Prevents Chain
from Enlarging Hole

While making alterations on a furnace-
operating mechanism, it was necessary to
run one of the damper chains through a
wooden partition.
In arider to keep
the chain from
wearing on the
waood, two metal
ends from a cam-
era film spool were
removed and
tacked over the
hole, This protect-
e the wood and
allowed the chain
to slide frecly.
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STAKES

HORSL

Sinkes Driven inte Grousd Held Siruts and Frames
Rigid When Building Boar Outdoors

An Aid in Building Boats Qutdoors

Those who build boats outdoors will
find this kink helpful in holding the frames
rigidd, The boat is set up on a large horse
in the wsual way., The struats, which are
used to aline the frames and normally rest
on the floor when buillding inside, are
nailed to stakes driven into the ground di-
rectly under the frames, The stakes should
he driven deeply into the ground at an an-
gle, so that any throst or pull on the strut
will impart a side pressure on the stake.
Level ground is not necessary with this
type of a set-up.—William R. Bell, Lily,

Wisconsin,

Verdigris Finish on Steel, Brass
or Copper

Steel, brass o copper abjects can he
given a verdigris finish by painting them
with a solution made by adding 20-per-
cent acetic acid, 10 oz, and sal ammoniae,
144 oz, to a saturated solution of copper
nitrate, 1 oz. The latter solution is made
by dizsolving as many copper-nitrate crys-
tal= in water as possible. The zolution
shoild be contained in a glass bottle and
should be shaken at frequent intervals to
hasten the satwuration. If there are crve-
tals remaining in the hottom of the hottle
after it has stood for a few hours, the so-
lution is suitable for use in the above for-

mula. Brush the solution on the cleaned
copper and allow it to act for about one
day, and then repeat the operation as
many times as necessary to produce the
desired effect. After the desired color has
been produced, the work should be rinsed
with water, dried and then given a thin
coat of colorless lacquer to prevent for-
ther action. Iron and steel articles may be
riven the same finish if they are first cop-
perplated. To do this, beil the work in a
solution of Ive and water for a few min-
utes, then rinse in clean water and dip it
in a solution made by dissolving a handful
of copper sulphate in water, contained m
a small enameled pan, and adding sul-
phurie aeid, 1 oz, alter the copper sul-
phate has been dissolved,

Improving Garage-Door Lock

When garage doors are locked by using
a wooden crosshbeam, thieves can enter by
ingerting a saw he-
=1, tween the doors
Coand cutting the
beam in two, This
can be prevented
by screwing pieces
of sheet metal or
angle iron over
the corners of the
beam, as shown,
where the doors
come together,

Extended Riser Holds Railing Post

When building stairz on the outside of
a building, it i3 a good idea to extend the
riser, onl the sec-
omd step from the
hottom, abourt 4
in, beyvond the side
of the stairs. By
this means there
is provided a place
to which the lower
rathng posts can
be nailed to hold
them rigidly in a
vertical position.,

; = | ol
ISER EXTENDED 4—=

LA pail of water set in a newly painted
room will absorh most of the fumes by
the time the paint has dried.

rrEw— FEroTTe




HIS bandsaw, made largely of L-in,
fir plywood, has a 12-in. swing, a tilt-
ing table and cuts 2-in, stock with case
and accuracy. If it is carefully construct-
ed, =0 that both wheels are in perfect
alinement, vou will have no trouble with
the saw blade running off. The cost of
buailding the original saw from which
these planz were taken was four dollars,
For the base and core of the vertical
frame piece, Fig, 1, 1%-in, vellow pine is
used. The pattern for this part is laid out
on a picce of heavy wrapping paper, as in
Fig. 3. Cut the piece about %4 in, oversize,
to leave enough stock for finishing. The
plywood sides are then cut to gize and
~ glued to the core, using casein glue, after
. which additional strength at the edges is
abtained by driving in wood serews, After
the glue has dried, the edges of the frame
i

i
i

HOQILG SEME

COVEROF QUTLET BOX

USED AS TRUMMION
|

PLYWODD
GLUED AMD SCREWED
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should be sanded on a drum or spin-
dle sander.

The wheels are built up of four 12-
in, plywood disks, which are glued
together with the grain running
crogawise to prevent warping, If de-
sired, the otiter, exposed disk may
have its center cut out to form a
ring, The 6-in. pulley is similarly
built up from plywood disks, but the
edge, instead of being flat and cowv-
cred with a rubber hand, should have
a Vegroove., The hubs for the wheels
and pulley are 4-in. ceiling-outlet

covers, uscd in clectrical conduit work,
Drill a Y4-in, hole through the exact
center of each, and screw them to the
wheels as shown in Figs, 4 and 7, tak-
ing care to get them on concentrically.
If a Y-in. bolt, with the head cut off,
is slipped through each wheel, and nuts
driven tight on each side. vou can
mount the wheel for turning the diam-
eter true. The wheels should be slight-
Iy heveled so that the rear edge is Wa in.
higher than the front. The zaw blade
will then tend to run against the thrust
wheel of the guide and will not come
off, The tap wheel has a beanng motint-
ed in the hub, while the lower wheel is
fastened to a shaft. Fig, 4 shows the
arcangement for adjusting the upper

wheel for tension, the bushing and '

spindle assembly being housed in a slot
to allow vertical movement. The ud-

|
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justable hardwood saw-guide and guard
assembly is illustrated in Fig, 5, while the
arrangement to make the table tilt is
shown in Fig. 6. Three-inch electrical out-
let boxes, cut as indicated, are used for
this purpose. Fig. 2 shows how a 3-in,
handwheel is turned against a strip of flat
iron to hold the saw table in position.

Repairing a Leaky Carburetor Float

Leaks in a carburetor float are easily
repaired with solder. First evaporate the
gascline that may have entered the float
by heating it over a low flame. The float
should be turned while it is heated to pre-
vent melting any solder ballast that mav
have been put on at the factory. A =mall
area around the spot where the leak oc-
curs i1s cleaned and a tiny drop of solder
applied, removing the surplus with fine
emery cloth. This is important, as too
much solder will unbalance the loat, Care
should be taken to see that none of the
solder penetrates into the float. If the leak
cannot he found with the naked eve, it is
best to immerse the Hoat m hot water and
watch for bubbles.

Tool for Marking Equidistant Holes

A handy tool for
laving off equidis-
tant holes can be
made from a scriber
anid a center punch.
The scriber 15 bent
at right angles and
; is mserted inoa hole

drilled through the

?/ center of the punch,

Another hole 1=

drilled and tapped on the opposite side of

the punch to take a thumbserew for hold-

ing the scriber in position. In use, the first

punch mark 15 made, the scriber point s

set in it and the tool is then adjnsted so

that all the remaming holes will be an
equal distance apart.

Smoke House Improvised from Old
il Drum and Milk Can

Small quantitics of meat are guickly
cured in this improvised smoke house, A
large slot is cut in the bottom of an old
oil drum and a corresponding slit is made

MECHANICS

METHOD OF FASTEMING
CAN T QL BEUM

Mene Quickly l:uud in Sswoke House Improvised from
Dirum and Milk Can

LT IIl\ll LN

in the side of a milk can, which is then fit-
ted to the bottom of the drom, the edpes
of the slit being bent over the sideg of the
slot in the drum as shown in the detail
In use, the drum is set on short posts, and
the meat is suspended from rods placed
across the top of the barrel, which is then
covered with a heavy cloth and a fire 1s
built in the can—Angus Banting, Allis-
ton, Ont,, Canada,

V-Block Guides Help in Drilling
Round Stock

Two V-hlocks can be used to advantage
in drilling through the center of round

staock. Holes
PAST

are drilled in
;; LEF':I"F\-

one hlock to
serve asruides
for the drill,
In use, the
stock is placed
in the lower
block and the
drilled block
is inverted
over it as
shown,

[ Articles of white leather can he cleaned
by rubbing them with an art-gum craser.
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With This Homemade Taool Yoo Can Quickly Spread
Car-3pring Leaves for Qiling

Spreader for Qiling Car Springs

Leaves on car springs are easily spread
far oiling with this tool, which consists of
a length of bar iron, bent to fit over the
width of the spring as shown, the end of
the jaw being fAattened so it can be forced
between the leaves, A wedge-shaped jaw
iz screwed to the handle, the holez being
slotted to enable adjustment to different
springs. In use, the tool is placed over the
spring and turned to either side, which
forces the jaws between the leaves and
spreads them.—A. H, Waychoff, Phoenix,
Arizona,

Durable Socket Wrenches from Whristpins

Socket wrenches are easily formed from
old automobile wristpins, The high-grade
alloy steel uzed in these pins is casehard-
ened and will stand usage beyond ordinary
requirements. First make dies from tool
steel, or thread a setscrew having a suit=-
able head into the end of a steel rod to
serve as the die. To form a szocket, heat
the wristpin to a dull red and drive the
die into one end. If cooling is too rapid, it
may be necessary to reheat the pin to com-
plete the job., Sockets may be formed in
cach end of the pin, which is then cut in
two and welded to a tee, ell or other con-
veniently shaped handle. The socket end
of the completed wrench should be hard-
ened before it is put into gervice. To do
this, heat the steel until a horseshoe mag-
net will no longer adhere to it, and quick-
Iv plunge the work into water, Small
socket wrenches suitable for screws of
generators, ete,, may be made by the same
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method from seamless steel tubing, Wood-
en handles can be used on the smaller
sizes or a loose T-handle may he made by
drilling the shaft of the wrench and in-
serting a piece of drill rod.

Extension Leg on Horseshoe Magnet

To make a horseshoe magnet more use-
ful for picking up small piecez of metal in
places that cannot be reached with the
magnet in s original shape, attach a
three-cornered file, or better still, a nar-
row piece of soft iron to one leg as shown.
The contacting  surfaces of the metal
should be zanded bright, and the joint
showuld be
bound with
wire The
stronger the
magnet, the
rreater will be
the altracting
power at the
end of the ex-
tra leg—Jas,
IF, Goodman,
Stockbridge,
Michigan.

Block for Raising Toolpost

When u.liing raising blocks on a screw-
cutting lathe, an additional block in-the
compound rest to raise the toolpost will
be helpful. This eliminates the necessity
of raising the saddle and permits the use
of various attachments in connection with
the antomatic crossfeed, The black 1s made
fromapiece
of steel and is
shaped at one
end to fit the
toolpost slide
in the com-
pound, while
the other is
made to take
the toolpost,
It it 158 neces-
sarv to have
the tool close
to the work, the block may be reversed,
which causes the end holding the toolpost
ta project over the end of the compound.
—F. Sever, Cusick, Wash,
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Car Transmission as Clutch on Power Unit

THEOW-OUT 2
RING

take the

in the shaft to
lock screw: of
the rimg to which some
of the cloteh disks nre
The ring should be a

pighe bt o the shafl,

E-.I-'!'l'll.'l!.

The ;-|_||!--'-.'

An old transmission from a model-T
Ford is easily adapted to serve as a clatch
on a small power unit on farms and m
shops where the source of power i3 a gas-
oline engine. The transmission 1s mount-
ed directly on the shait of the machine,
When engaged, the clutch, with the ox-
ception of the shifting mechanism, re-
volves a2 a unit with the shaft and pullev,
The shait on the machine 15 turned down
to the size piven, amd should have an ex-
tension past the machine bearing of at
least 7 in. The extension may he a rod of
the same diameter as the shaft and is fitted
snugly to the latter by means of a sleeve,
pins being driven through both, A hole

on the maehine 15 bored or hashed
b =uit, and 15 tightly OGtted with
setserews (o the hellow shaft on the eluteh
assemhly, taking the place of the low and
reverse droms. The throw-out device con-
sists of a steel cap over the end of the
shait and 15 kept from revolving by a
length of flat iron serewed to the frame of
the machine or to the floor. The cap is
tapped for a 3-in. screw, the head of which
is drilled for a '4-in. rod bent to form a
handle or crank, A short picce of 34-in.
steel 15 loosely fitted in the universal-joint
socket 2o thut it rests against the spring-
retainer pin. Two pieces of flat iron are
fastened to the sides of the cap and drilled
to receive the ears ot the original throw-
out ring.



Cut and Welded Pipe Joints

Gpecial Bends Made in Ht-.;w‘ir Pipe by Sawing Out
Small Pieces amd Them Welding the Joints

A hacksaw and a welding torch can of-
ten be wscd to make bends and offsets in
heavy pipe for special installations where
standard fittings are not available. V-
shaped saw cuts are made almost through
the body of the pipe, but not far enough
to sever the opposite walll The piece of
metal removed in this way permits the
two adjoining surfaces of the pipe to be
bent until they meet, after which the joint
iz welded. Care should he taken in sawing
at the proper angle, as this determines the
degree of bend in the pipe. Mechanics in
mines and railroad shops have found this
method effective in installing special jobs
requiring unusual bends.—Rodger L. Si-
maonsg, 5t Paul, Minn,

Simple Method of Flashing Roofing

to Wall
;__;- ' When flash-
PLASTIC FLASHING BVELID, N composition
ol 7'} e LA roofing to a
e <5 wall, a water-

[

tight joint can
he made by 13-
ing a lath and

i composmen  S0me plastic
.- _?-" + < RODFING ”ﬁﬁhil‘]g cOm-
> pound. Bevel

the top inside
: edge of the lath
e = andnail italong
the upper cdge
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of the roofing, which has been turned up
against the wall. Then [l the groove
formed by the bevel with the plastic com-
pound, taking care that it 15 packed m
tightly and that it is rounded up against
the wall above the lath.—W. W, Wheatly,
Fresno, Calif.

Brass-Plating without Electricity

Iron hardware, serews and small ma-
chine parts may be brass-plated without
the use of electricity by hoiling them in an
aluminum pan containing a solution made
by dissolving copper sulphate, 14 oz, zinc
sulphate, 3 oz., and lye, 1 0z, in '3 gal. of
water, To this mixture, add sodium cya-
nide {poizan), 14 oz, and stir with a stick
or glass rod. This solution is very poison-
ous and every caution should be used to
prevent dangerous results. Tt should be
mixed and wsed in front of an open win-
dow or ontdoors. Acids of all kinds, in-
cluding vinegar, should be kept away from
the solution. After use, pour it intoe a
sewer, rinsing with large quantities of wa-
ter. A good scrubbing with hot, soapy
water will wsually elean the work sufh-
ciently. Rubber glove: will prevent the
poisonons solution from being abzorbed
by the skin on the hands.

Pivoted Bracket Holds Gasoline
Pail under Bench

A swinging
bracket, pivoted
to the wall under
a workbench, is
handy for holding
a gasoline patl, n
which small parts
can be washed. An
iron rod, reaching
from the bench
top to the floor,
serves as a pivot
for the bracket, which consists of two
looped rads welded together to fit the con-
tour of the bucket. Eves are hent at the
ends of the rods to take the pivot, and a
washer is welded to the pivot rod just be-
low the lower one, to keep them from
slipping down, A brace rod welded be-
tween the two arms helps stiffen the
bracket.
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By W. CLYDE LAMMEY

A NOTABLE example of early Ameri-

can furniture desipn is the Martha
Washington sewing cabinet, which is high-
ly popular even today,

Building this cahinet begins with the
legs, which are planed from rough-sawed
square stock to the sizes in Fig, 5. The
waood may be maple, walnut or mahogany,
After planing, the legs are turned to either
of the two designs in Fig. 5, which may
be fluted if vou desire. The stock for the
drawer rails is ripped to 135-in. width and
cut o 1034-in. length. J"Iw. four front
rails should be of the same wood as the
external parts of the cabinet, but the four
al the back may be of any sound scraps
ol hardwood of the :n'-.'|1||c thicknesz, All
the rails are grooved 4 by 4 in. on one
edge. The runners are ripped 15 in. wide
from stock of the same thickness as the
rails, and are tongued 14 by 4 in. on each
end. Care must be taken that all the pieces
are the same length. Before assembling

s L |
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the frame, ¥4 by 4-in. rabbets are cut on
one corner of each leg, the rabbet being
stopped just before it reaches the upper
end of the turned portion. Grooves of the
same size are also cut on one face of each
back leg, the groove centering %o in, from
the edge. It will be seen from Fig. 2, that
the rabhbets take the side panels, while the
prooves fake the back panel

The frame is assembled as in Fig, 7, the
drawer rails being doweled to the legs
with the tongued ends of the runners
glued in the grooved edges of the rails.
The outer edges of the runners are fitted
flush with the legs, so that the side pancls
will drop in place. The assembly 15 held
together with bar clamps until the glue is
thoroughly dry, after which the panels are
cut from Lj-in. birch plywood and planed
to size. The panels are simply tacked to
the ratls and runners with small brads, Ta
make the sevep-guded end pockets, the
stock is first squared to exact length. This
should be done with care, as it is difficuls
to true the ends of the assembly after glu-
ing. A 3 by 34-in. rabbet is cut across

one end of each of the seven pieces, after
which they are ripped to the widths given
i g B Bevels of 13° are run on both

-e'lil_'._"l.'-i il I|'.|' Ve Narrow L-il'q_'-':-'l ]l';1|: o1

only one edee of the two wider picces, as

in Fig, 1. Also, a saw cut is run on the
center of cach beveled face to a |!-:']'II'I1 of
76 in. Al cuts must be run without chang-
ing the setting of the saw. The end pock-

ets are glued wp in a clamp made as in
Fig. 8, consisting of four sections, each
from a length of hardwood, two small
blocks and a piece of strap iron. To get
the correct size of the clamp sections and
the length of the strap iron, the work is
set up temporarily by pressing the joints
firmly together. The single section of the
clamp is then set over the work and the
iron bamd measured for length by bhend-
ing it around the assembly and allowing
tor drawing tight with the holts, It is nec-
essary, before pluing, to make sure that
all joints of the pocket fit properly, and
that, when assembled, the pocket fits the
cabinet frame. Some slight alteration may
be necessary to assure this. The wide rahb-
hets on the two endpieces of each pocket
are cut after the assembly is glued up.
Both pockets are made the same size and
in the zame wav, and are attached to the
cahinet frame with small screws and glue,
The bottom piece of cach pocket 15 glued
and bradded in place. The remainder of
the assembly, consisting of the top and
drawers, is shown in Figs. 2, 3 and 6. The
three parts of the top are built up by dow-
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eling together a numher of narrow pieces
of 3-in, stock, to make the required
width. The parts are made oversize and
then trimmed to fit after gluing, The wood
should be carefully selected for grain so
that, when fnoished, 1t will be attractive.
The cnd-pocket covers are hinged to the
main top with invisible hinges. The cor-
ners of the drawers may he joined with a
dovetall or plan rabbet joint az desived,
the dovetail joint being preferable in a
cahinet of this tvpe. The sides and backs
of all drawers are made from 4-in, hard-
wood, and the bottoms are eut from 4-in.
birch or mahogany plywood. The spool
and needle tray is made from 14-in. hard-
wood amd 15 ftted in the top drawer on
ruanmners.

If the cabinet 15 made of maple, 1t may
be given an attractive finish with golden-
oak oil stain, The wood 15 frst sanded
smooth, and the stain 15 applied with a
brush over a considerable area and al-
lowed to dry for several minutes, after
which the excess is wiped off with a clean,
dry cloth. When the staining 12 complet-
ed, the dry surface iz given a thin coat of
white shellae, which iz smoothed with Mo,
00 steel wool, waxed and then rubbed
down in the regular way, Walnut iz first
given a coat of raw linseed oil to bring up
the rrain, after which the wood is filled,
sanded and waxed over a thin coat of
white shellac. Mahogany must bhe stained
to the desived shade before” flling and
waxing. A brown-mahogany oil stain
should be used in Anishing this wood,

Improvised Trammel Points

Trammel pomts can be made from a
casement-window adjuster, All that is nee-
15 to
drill a hole in
the end of the
rivets or studs
that hoeld the
attachment
plates to the
aiduster for a
steel pin,
which is point-
cid at ane end,
—Geo, G. Me-
Vicker, Morth
Bend, Nebr,
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Flexible Diesk-Lamp Stand Holds Magnifying Glass,
Lesving Artiat's Hands Free

Flexible Support for Magnifying Glass

Artists will find a magnifving glass at-
tached to the flexible arm of a desk lamp
a handy addition to their equipment. The
base should be clamped o the drawing
board to keep it from tipping over,

Corks Keep Test Tubes Upright

Flasks, test tuhes
and other round-
bottom containers
can he supported
in a vertical posi-
tion o a hase with
cotks, These are
epaced according
to the containers
they are to sup-
pott and then
or bhench, as shown,

shelf

fiailed to a
Chemists will find this method handy,

Testing Eggs in Incubator

To test eggs without removing them
from the incubator tray, take the tray out
of the machine and place it on a table
with a block under each corner to raise it
about 100 mm. Then take a 30 or 60-watt
electric lamp, attached to a drop cord, and
pass it under each egg with one hand,
turning the egg with the other, The lamp
need not be hooded, as the brightest part
is held directly under the egg. This meth-
od eliminates all handling of the eggs ex-
cept turning and minor shifting,



Cutting Non-Shattering Glass
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Hot Wire Softens Binding Eu'hltanFr in Mar-Shatrering
Glase 8¢ It Can Be Eataly Parted

Difficulty often experienced in cutting
non-shattering glass can be overcome by
using the illustrated deviee. It consizts of
a suitable board {for a base upon which are
mounted two binding posts. A length of
No. 24 Nichrome wire is stretched be-
tween the posts and a piece of sheet as-
hestos is placed wnder it to protect the
hase. A drop cord is fastened to each
binding post. A heater element should be
connected in parallel with the wire to
serve as a resistance, and a switch can be
mounted on the base if desired. In use,
the glass is scored on both sides with a
cutter, and the scored portion is then
placed directly over the Nichrome wire
and the current is turned on. After a few
minutes, the hot wire will soften the bind-
ing substance between the layers of glass,
so that it ean be bhroken in the usual way.
The edges of the parted glass should be
smoothed with a dry stone, and coated
with shellac to keep out moisture.—Ivan
Grosvenor, Richmond, Tnd.

Control System for Foundry Crane

When pouring hot metal with a jib
crane, the machine ¢an be controlled from
the ladle handles by installing electric
controls as follows: A motor is mounted
on the mast of the erane, and the control
cables are threaded through two double
pulleys well up to the mast, so that a
counterweight, attached at this point,
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takes up any slack in the cables where they
are run along the boom. At the end of
the boom, the cables enter a housing of
pipe, extending about 4 ft. to one side of
the boom and then down to a point just
above the operator’s head. From here to
about waist height, they are inclosed in
rubber hose. About 4 ft, of each cable
projects from the hosge, and each has a
two-button control switch at the end, one
handling the blocks vertically and the
other horizontally, A metal fork is brazed
to each contiol housing to it snugly over
the ladle handle so that the worker has
one control at each hand as the pouring
proceeds, When not in use, the switches
are hung up on a double-forked hanger,
attached to the pipe housing.

Adjustable Holder on V-Block

This V-block is fitted with a holder that
clamps the work rigidly in the groove.
The holder 15
a steel rod,
bent at right
angles at the
top and fitted
with a set-
serew for ad-
justment to
the work, An-
other setscrew
in the side of
the block per-
mits the hold-
er to be raised
or lowered,

Rubber Strip Keeps Tools on Ladder

Electricians and sign writers who use a
stepladder in their work can prevent round
tools and parts
from rolling off
the top by nailing
a strip of inner
tube around it as
shown., The ribe-
her should project
above the top go
that it forms a
shallow tray. This
will not interfere
with the use of
the ladder.
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A HORSE || [Birnss

AI.‘LI{]ST every shop needs a pair of good
sawhorses. The exact type for vou depends
|;|_1'g'|;-|:.' upon the kind of work done, anmd the
suggestions pictured on this page will be of help
in selecting a suitable one for vour purpose.

The one shown 1n
Figs, 1, 2 and 3 is port-
able and easily slipped
into the back of the car,
Construction here is
simple, with only the
manner in which the
legs pivot out of the or-
dinary, so that they can
be held securely, either
agpened or closed, by
means of wooden pins.
The vertical-extension
horse, Figs, 4 and 3, 15
familiar. Made 1o the
size indicated, it is ideal

for painting and paper-
hanging. and for odd
jobs arouwnd the shop,
When closed, the ex-
tcunsion bar Ots flush
within the side boards,
making the horse suit-
b able for average work.
Figs. 6 and 7 show a
horse of the horizontal-exten-
sion type. The two top mem-
= hers are slotted and hali-slotted
ol to make the slide and form the
_Z_:_-': 3 T track for the 34-in, angle iron

¥ used, Carriage holts with wing-

' pats hold the width securely
fixed at any setting. Finally, the rip horse, Fig,
8: The support har made from two pieces with
an opening between, makes this trestle invalu-
able for doing many jobs, particularly those call-
ing for the ripping or horing of long pieces,

HALF-L&P d 1 . =+
JOINT-———y =15 -
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Rope Reel from Old Auto Tire

0ld Aute Casing Bolted to Rim and Split in Center
Makes Cood Feel for Rope

An old auto tire and rim can be utilized
to make a rope reel. The casing is mount-
o on the rim and several holes are drilled,
through the rim and the beading on the
tite, for bolts which hold the casing rigid-
v in position. The tire is then split in the
center and a small strip removed g0 that
the rope can be wound inside, This reel
keeps the rope covered and neatly coiled.

Simple Process of Plating with Cobalt

A protective coating of cobalt can be
apphied to small articles of copper or brass
without the use of electricity, You will
need a flowerpot and a glass jar shightly
larger than the pot. Close the hole in the
bottom of the latter with pitch or wax.
Set the pot in the jar and insert a tall cyl-
inder of zinc hetween them, resting a cop-
per or brass rod across the cyvlinder from
which to suspend the work with a copper
wire, The bar should make a good contact
with the zinc. To make the plating solu-
tion, dissolve cobalt chloride, 2V oz, in as
little water as possible. In a separate con-
tainer, dissolve Rochelle salts, 5 b, in as
small a quantity of water as possible, Then
carefully pour the latter solution into the
cobalt solution wuntil the precipitate that
forms has almost dizzolved ; then Alter the
solution through a tuft of cotton. It is
now reaidy to he poured into the lowerpot,
The space between the jar and the pot is
to be filled with a strong solution of ordi-
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nary salt and water. Do not allow the two
solutions to mix, Allow the “cell” to stand
for 30 or 40 minutes bejore use so that the
pot will become thoroughly soaked., Work
suspended in the cobalt solution will ac-
gquire a fairly durable plating of cobalt in
2 hours, if the work has first been thor=
otghly cleaned. Boiling the work in 2 so-
lution of washing soda and water will free
it of grease and dirt, while rust and corro-
sion may be removed by immersing the ar-
ticle in dilute sulphurie acid to which a
small quantity of nitric acid has heen add-
ed. In diluting sulphuric acid, slowly pour
it into the water. This pickling solution
should be kept in a stomeware container
and may be vsed repeatedly until exhaust=
cid. The plating solution will also keep if
kept in a tightly corked bottle. The flow-
erpot should be washed after use and if
kept wet, it will alwavs be ready for use
without soaking.

Paper Clip Used as Rule Handle

Draftamen will
save time by at-
taching a common
paper clip to one
side of their rules
opposite the scale
heing used, The
clip serves as a
handle, lets the
rule lic flat on one
side only and helps
finding the scale,

Jig for Filing Valve Stems

When equipment for clamping and hold-
ing a valve stem while filing the end is
not at hand,
a jig can he
made from a
steel block.
One end is
holted to a
bench and the
other iz drilled
to take the
valve stem,
which is held
inposition
with 2 setzcrew in the end of the bhlock.—
H. L, Wheeler, Springheld, Vi.
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Cement for Repairing Crucibles

A strong heat-resisting cement for re-
pairing crucibles, or vitreous ware that is
exposed to high temperatures, can he
made by mixing fine brickdust and pow-
dered fire clay. The proportions of these
constituents may be varied to suit the job.
However, equal proportions will produce
a good all-purpose cement. Water may be
mixed with the ingredients to produce a
cement for a temporary job, hut for per-
mancncy, it is best to reduce it to a thick
consistency with a saturated solution of
borax and water. When borax is used,
heat converts the cement into a strong,
impervious vitreous mass which has great
durability.

Chain Increases Capacity of Fipe Wrench

When a large pipe wrench iz needed
but none ie available, one can be quickly
improvised by wsing a small one in con-
nection with a
chain as shown.
The chain 15
wrapped
around the pipe,
one end is
gripped in the
jaws of the
wrench, and the
other is held in
the hand, Pull-
ing on the
wrench tight-
ens the chain
so that the pipe
can he turned.

Punch and Die to Bend Sheet Metal

Made from a good prade of steel, this
punch and die are handy for bending flat
or round iron in a press. The die 15 made
by notching a steel block as shown, and
then fitting one side with small guides for
lining the work. In Fig. 1, the work 1s
lined up for bending, while Fig. 2 shows
the punch pressed down to make the bend.
Fig. 3 illustrates the method used for
bending work to a given radius. A piece
of steel, equal i thickness to the radis,
18 first bent and then wsed underneath the
punch as a pattern to get the required ra-
dins in the work. For short bends, where
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Fia.3 CORNER BEMT ROUND

A Few Bimple Diee and Punches for Bending Bhest
Metal in a Fress

the work does not reach across the =lot, a

piece is made up and placed in the die as

shown in FFig. 4—Walt Wells, Newark,

New Jersey.

Special Studs Help in Replacing
Crankcase on Motor

Difficulty experienced in starting the
first studs in their holes, when replacing a
crankcase on a motor, can he overcome by
using three or four studs specially pre-
pared for this purpose. First, cut off the
head and then saw
a tapered slot in
the stod, length-
wise, to take a
picce ol piano
wire, bent to the
shape shown and
soldered tothe up-
per end. When
these studs are |
screwed into holes |
inrthe motor block,
the crankcase is
shpped over them
and 15 held by the
wircuntil the studs
can he started,

SCOLDERED
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[ Marking the exposure time on the edge
of negatives with a fountain pen will save
time and paper when making reprints.



BUILD THIS SIMPLE-

OWERED with a single-cvlinder motorcyele engine or
any motor of 2 ar 3 hp., this tractor 5 ideal for the
small truck garden. Built as shown, it is essentially a cul-
trivator, but other umits can readily be added to meet sxizt-
ing conditionse,

Start by making the wooden frame, as shown in Fig. 2,
fitting the axle to the underside by means of two bearings
or spring-shackle brackets drilled
to a neat At, The axle itself is a
standard Ford rear axle, welded
to measure 2514 in. long, as shown
in Fig. 5. You will need a Ford
flywheel gear, which is to be rivet-
e to a disk of ¥4-in, boiler plate,
inserting the rivets through the
original ring-gear holes, as in Fig,
6. The plate, in turn, is bolted to
a Ford rear wheel, again locating
the fastenings to match the orig-
inal holes, as in Fig. 7. The wheel
rims should be of the demount-
able tvpe, each being fitted with
eight metal eleats welded into
place equidistantly around the
circumference, as in Fig. 4. Fig 8
pictures the first step of the as-
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sembly., The two wheels,
minus the brake druams,
are fitted and keyed to
the Ford axle as in the
original, l-in. pipe sec-
tions, 1 in. long, being
used for spreaders, as in-
dicated in the photo-
graph, The next thing is
the countershaft., This 1s
turned from a Ford drive-
shaft, to the dimensions
given in Fig. 11. The end

Te—
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Ford Parts and a8 Motorcyele En-
ine Are Used In Making This
imple Garden Tractor; the Man-

ner of Fitting the Axle and

Wheels te the Frame Is Shown
Above

fa il

of the shaft, which iz to
take the Ford bendix
gear, must be turned just
a trifle oversize, so that
the gear can be heated



(GARDEN TRACTOR:

and shrunk on. Because of the greater
speed of the countershalt, it is advisable
to fit grease cups on the bearings. A suit-
able size can be obtained from the Ford
driveshaft and tapped into place, The
countershaft pulley iz made up according
to Fig. 10, using a Ford rear hub and a
Ford brake drum. Bore the hub so that it
will fit tightly over the countershaft and
tap for a setserew in order to make every-

thing salid. Fig. 12 shows the completed
countershaft being bolted to the frame.
This must be done carefully, go that the
bendix gear will mesh perfectly with the
ring gear on the wheel. Test before going
further by pushing the partly finished
tractor backward and forward across the
floor,

The cultivator selected iz a five-tooth ar-
rangement, intended principally for work
between rows. The general details of the
construction are given in Figs, 15, 16 and
17. The contral arms, which regulate the
depth of the cut, must be slightly curved,
ar in Fig 13, in nrder to slide freely. The

+ ends, cut to fit and
“Now halting,
the holes

8

fﬁrwarﬂ 50 that each hoe will have a tend-
ency to drag straight back when the trac-

tor is in wse. One important peint here:
You will notice that the cultivator is sup-
ported by two strap-iron arms at the rear
and by a V-shaped hanper at the front.
Be sure that these are parallel, as can be
seen in Fig. 18 Otherwise, either the front
or rear steels will dig in at varions depths,

Now we come to the motor. You can
get fairly good results from a 34-hp. mo-
tor although one of 2 or 3 hp. iz prefer-

651
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motor is mounted. Various en-
gines will differ here, but in any
casc the metal support brackets
should offer no dificulties. As
there 13 no clutch on this tractor,
it is evident that control must be
through an idler pulley, which,

when released, will let the motor run with-
out transterring the energy to the wheels,
This part of the unit 15 made from a Ford
fan pulley, as shown in Fig. 24, and the
mounting is by means of the original Ford
fan bracket, as shown in Fig, 25. The con-
trol rod runs back to an L-chaped lever,

GENERAL ARRANOEMENT  SINGLE -
[8)

WHELL CEAR
Ik FRM

LOUNTERSHAF T
413 N RAM

able. The motor shown here is a
single-cylinder motoreyele engine,
capable of developing 3 hp. and a
peak speed of about 3,500 r.p.m.
Thus, running at half speed, this
outfit would develop a good trac-
tor speed of 212 miles per hour,
the gearing being as shown 1in
Fig. 19, and based on a 2}4-in.
pulley at the motor end, Inasmuch
as a motorcycle engine will he the
choice of the average builder, a
detail on how the pulley is adapt-
ed is given in Figs. 20 and 21. The
original sprocket is removed and
a l-in, length of 1%4-in. pipe nip-
ple is brazed into place. This is
turned into a lenpgth of 14-in.
pipe coupling, which, with the
flanges shown m Fig. 20, make
the actual pulley. The V-groove
on the heavier flange makes the
take-off to the air-circulating fan.
In mounting the completed pul-
ley, the original shaft key and nut
are used as before, as shown in
Fig. 21. Fig. 22 details how the

RATID o =
Lo MLFH,

MOTCRAILLEY
1333 RPML @}

made from automohile Fas-
control fittings, and then up
the P]c:w handle to another
lever taken from an automo-
hile emergency brake. In use,

a spring holds the idler clear,
maotive power being obtained
by depressing the control le-
ver so that the idler is forced
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against the belt. Notice, in Fig.
27, that the circulating fan 18 sim-
ply a small electric fan coupled
with a small V-palley. The whole
unit is held with a suitablée brack-
et from Mo, 16-pauge metal stock
clamped to the top of the cylin-
der, as in Fig, 26, Starting is done
by inserting the crank between
the spokes of the wheel to engage
the pin inside the motor pulley, as
shown in Fig, 2B, The gas and oil
supply is carried in a small tank
mounted with Hat-iron stock, as

L
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MACHNED  OFF

WELDED TO
SMALL SLECTRIEC
FAM NLADEL

e | 1 MANE ICLER
3 : ; PULLEY

shown in Fig, 29 This &
can be made from gal-
vamized stock to At, or (il
any small tank ¢can be
adapted for the purpose,
Mon't forget the paint,
Of course, it deesn't make
the thing run any better,

but it does stamp vour work as
:' ) well done,

In constructing this garden
tractor, it is advisable to follow
the mstructions in all details, us-
ing the various parts that have
been recommended. Where these
are not available, other similar
parts mayv have to be substituted
and, in this case, it may he neces-
sary to deviate trom the exact
mounting arrangement shown,

MATERIAL LIST
1, 10 M., 104 by 3-in, Wh. Ok, 16 L4-in, Pipe Nipple

for frama 1T, Twa L4=in, Locknuts
7. Ona Axin {Ford rear) TE. B0 154 by 3-in,, Dok
1. Four Shackls Brachels yo. Ome Fan Polley (Ford) with
A, Twe Whea IZI'nllll roar) ragket
5. TH., T=in. Fu'ﬂ-l ron 5 Elestric F
B, Jiein. Boiler PIAES, 15 U0 21" Sonmdl VePulley |
7. Ring Gear (Fard) 22, Twa Gas Comrol Lavers (from
. Ome Mear Hub | Fosd) n"'ﬁ“" chd
9, OsB=in. Brake Drum (Ford) - Bt bagein.
10, One Diriveshaft (Ferd) . fnﬂmirrlh Handls
1 104 En, from
T iy orinn Laass (11210 2, Two Plow Handiee
12, Strap S1eck for Cultivaier . Dne Bendix Gear | Ford)
13, & im,, 1<Im, T-Siock #7. Motor, Moter Mowni, Fasten=
14, 1%%=in, Pipe Coupling inge mnd Serall irama to Com-

15, 1t4-in. Pipe Nipple platn Assnmbly
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Tap-Wrench Handle Aids in Driving
Large Screws

n

Driving Large Screws Is an Easy Task with a Tap-

rench Handle and Ratche: Screwdriver

To drive large screws more casily, use
a tap-wrench handle on a ratchet screw-
driver, the shank of which is squared
about 2 in. from the point so the handle
will hold. An ordinary screwdriver will do
for this purposze, but is not as convenient

as one with a ratchet attachment.—W,. C.
Wilhite, Hornsby, I1l,

How to Reline and Fit Brakes

A neat job of relining internal-expand-
ing brake bands can be done by measur-
ing the length of lining required and then
adding enough to allow for riveting the
ends together to form a band, which is
then forced tightly over the brake shoe
like stretching a tire over a clincher rim.
When the lining is properly located on the
band, riveting is done in the usual way,
after which the ends of the lining are cut
off flush with the ends of the shoe. For
external-contracting hbrakes, the lining is
cut a little longer than the actual measure-
ment of the shoe, The extra length needed
will be about ¥ in. for each foot of the
lining used, The endz are riveted m their
proper positions flush with each end of
the shoe. This is done by allowing a loop
to form in the lining, whith is hammered
outward against the steel band so that the
lining will hug the band tightly at all
points, eliminating sagging spots between
the rivets, After lining the shoes, they
may be fitted to the exact curvature of
the drum by laying the wheel down with
the brake drum nppermost, and contract-
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ing the band, if an external one, around
the drum by hand. The high spots are re-
moved by laying the band, with the lining
side up, across two parallel bars and ham-
mering directly on the lining. The low
spots are made to touch the drum by
either ilaﬂtmEr[ng hghtly against the band
while it i3 held in place on the drum, or
bv laying the band across a narrow block
of wood clamped in a vise and flattening
the band slightly as needed. An internal-
expanding band may be fitted in a similar
manner, expanding the band by hand or
by the use of some suitable tool on the in-
sicle of the drom,

Drilling Bent Hole in Copper

On a job where a bent hole was to be
drilled throwgh a piece of copper, the op-
eration was done as follows: The copper
was heated and then bent to the shape
shown in the upper detail, after which the
hole was drilled
haliway through
from each end.
Sand was next
packed in the hole,
and the two ends
plugged with cap-
screws, Then, the
copper was reheat-
ed and bent back
to its original
shape, after which
the capscrews and
sand were removed, leaving a crooked
hole of the shape shown.—Charles Kug-
ler, Philadelphia.

Overload Springs for Auto Truck

Leaves of an old car spring, broken in
the middle, make good overload springs
when attached to the frame of a small
truck. The end of
the longest leaf
should project
over the axle hous-
ing, on which a
metal plate is
welded to take the
wear. Two U-bolts
are used to attach
the spring to the
frame,




POPULAR MECHANICS

Lime on Floor Improves Photos

Commercial photographers who
take pictures of machinery for
manufacturers can inerease the
appeal of their work by using lime
on the floor in order to produce
a contrast against the dark parts
and bring out the details of the
machine better, After the back-
gpround and machine have been
placed, spread the lime evenly
over the floor, covering the entire
range of the lenses, This 15 best
done with a broom, being careful
to cover all bare spots and to
walk ahead of the broom while
you are brushing the lime. After
the floor has been coveraed, lightly
gweep all the excess lime to one
gide, 1f the floor is oily, the treat-
ment is the same excepting that

Az *-.-'u'_.- ol o]

more lime iz used. In some cases
it may be advisable to have the
camera set before applying the
lime to an oily foor and take the
photoe as =oon afterward as poszible—
Melvin Kennard, Gasport, N, Y.

Leak in Wooden Tank Repaired
with Wedge

Leaks in wooden tanks, caused by rot-
ted staves, can often be repaired with zoft-
wood wedoes,
A chiselis Airst
driven 11nto
the stave close
to the leak, to
spread the
wooid so the
widge can he
started, Drive
ing the wedge
into the stave
closes the leak.
Marethan one
wedge may be
reguired if a
large portion
of the stave iz decaved.—N. K. Baker,
Westport, Ind.

————

|| ~LEAK

Il;:;EDGE

] Plaster-of-paris articles can be given a
glossy, hard finish by painting them with
water glass in an cqual amount of water.

0 WATER SURPLY —y -2

Imstalling Shut-0F WValves in Radiator Hose Lines Permits Car

to Be Used for Occasicnal Pumping Jobs

Pumping Water with Automobile

Your automobile water pump can be
used for amall jobs, such as supplving wa-
ter for a concrete mixer, draining flooded
basements, etc. Connect two shut-off
valves and an outlet in each water hose
on the car, as shown. In use, a garden
hose is connected to cach outlet, the valves
are closed to stop circulation through the
radiator, and the valves to the outlets are
opened. While this arrangement would be
too costly for continuous work, it is a
good installation for occasional use when
regular equipment 15 not available,

Pipe Improves Belt-SBhifting Fmger

Belt-shifting fin=
pers soon become
grooved from the
rubbing of the
belt, This trowhle
can be eliminated
by fitting a short
section of pipe
loosely aver the
fnger, to provide )
an anti-friction roller for the belt. Qiling
at frequent intervals will farther reduce
friction and increaze the life of the roller.
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A CLASS in English was given the task of writing
four lines of dramatic poetry, One boy wrote:
*A boy was walking down the track,
The train was coming fast.
The hoy sl:=|:||.'|=|:l off the 1'.1.1I'rl.1.ul.l track
Tao let the tcam go pasl.”

The effort was returnesl with ilee comment that there
was o eramnea @ b was 100 commonplace.  After long
copcentration our anthor submitted the following =

A hoy was walking down the track,
The train was coming fast.

The traim pompel off the ratleoad track
Ta let the b=y go past.”

“Aother," asloed litthe Tack, "is it correct to zay that
you ‘water A horse” when bhe is thirsty i

Y g, rl:ir," |.'|:|:-'I:|:1:I. his mother:

Wl then,” said Ja-ﬂ:, picking up a saucer, “I'm
going 1o milk ‘the eat.”

The caplain of an American negro company said I:h.:t
Tie r\rn‘ln:l. a good bagler, aml that if there were any in
the company the :-'hr.n.ll'cll skep one past dorward, Chee
wizened little 1r|i'.l-:l'-' alhf-

HAed to the front.

“Are you & good hos
gler ' asked the captain.

=“Na, sah, I'se no hu-
gler,” I:he private declared,
as if he'd heen insalied,

W ell, for the love of
the army aod navy. why
dld wour step forward 77

W ell, suh, " pranmed e
little fellow, *I thought
yoi aadd hurglar.”

Card in Flarida paper:
“Thuraday Ioat & ol
witel I valiaed very high
byr. Immeidiately 1 insert-
e an oad G owenr lost &l
foumad colomm and waited.

n1fr|'|:|3' w ol 10
amed Tound ihe watch in
the pocket of another suit.
ol bless your paper.’”

o ——

Aler |_'f'|.rr11|1|:|l :-l'll-\.TH"ﬂl-
ing the car the prospective
purchaser shook his lead.

“I'm afraid your rni.'I-H.'
of car doesn"t =wit 1|1. " he
tald ihe salesinam, “My fAaneces cannot 'rrll:'h the hrake
anil the alesring-wheel at the same trme,

“Hut the car is 1a-rrl:m.1 sir,” =aid
“Wiy not tr¥ a oew girl?

the salesman.

Saleslady : “This iz the lnst word in millinery.™
Alr. Enage: “1f it's the last word my wife will have 16"

-

Fovw Cad 2ounl s =W Il:rjmt. lhr g:rar’l’r eichi a.[-'u g neck ¥
Sizster: “Pecguee g hend ds =o inr away.'

“[octor, da you think Il get better®”

“%es, you have only a high fever, but that doesn't
worry me.'” : .

el if you had & high fever, it wouldn't worey mi.""

fieorge: “DNelancey fried to make me believe he'd
driven the same cas for fve yeara sl never pal a cent
for repairs. Do you helisve ig?"

Garageman :

“Yes, I'm the fellow wha maide all the
reqairs, .

“I= it true that 1]1t F:|:11.-n=|s ejuilibrist and slack. w!r‘t
performer has gome insane? :
Y3, he teied o balance his househald budget.™

4

Father: “What, yon Ir.-al.-ll £3 for an okl laring hen®'
oy s W, father, T owanted one that wos experjs

eneed.

Professor: "“Yes, ey dear voung lady, buat do you )
renlize that 1:.'|II':|-1I:|:||-|I|.—|' r|||1|1l'|-|||..-;. ik .,..,ﬂl'!ll] pinles om
a gnllean 2"

Garrl: “Well. | dare say—but [ r!rml 'he]l.tl.'e all the
tabis [ heas sbost these Mnerican cars!

An Alserdondan had heen visided an several meccasions
By the doetor. In due course I received the hill, On
paying it he demurred
over the amount.

“Tt's right enough,"™ said
the doctor, 1 ||a-|||_ ml.lm
visits bt vour hnmr

=1 FI:l:I.'I that,” wns the
lri“|1|~' “but on 1.'I1.|: last vis-
it T ecam oot tas the 1'1-1111
gate when ye srrived."”

The ¥aung man had
:u.tl: PEOL DS
™ :Che rﬂl]ln.-d L.
thousan:d times, no!
“SWell, den’t rub it in,™
he rl.'1ru'll.'lIEl. “1 only asked
FOll aFile

ST ¥y krsw,'  =samnl
the Bitile mian, “that yvaue
great bir hulking hrote of
a ballelog Eolled my wife’s
dexr litele |:|m|'l'¢||-r|'ihg pet
pood e

Al owhat about it
naked the big man, defi-
antly.

"W:I'I,“ sanl the [LHitle
1|1:|1| lovking around care-

. toi mee that nabod
wis spring, “would you he {-!{tnd-.ul if I pr:mn-ui
wour dog with a new collar &

_"1-"'-'r.m' s 1 wou S laugh that o, sasd the iat man's
wile as she lnishel sewing the new buotton on his vest.

Woaitld-be Silelde:  “Than®t pall e owt; I want to
die"”
Reseuer: "And I wint a meedal. Yoo'll have to bet

vour dying go antil tomorrow,

c 110

Bimes 5 heick balanees evenly with nive-tepths of 3
hrick and eight-tenths of a pound, it is evidemt that
one-tenth of a brck weighs eight-temihs of a pound,
and a whale brck, epeht poands, Callime the nomber
-nr Ivicks I & hoal X, we dedicee the followlng LILIER
tion: 4X 4 4 4+ X6 = 64X 4 6, which, salved, gives
12 as the number of bricks in a hod.

The basehall player weint from home to fitst in 544
geeonds 1 [rom first io second in H’.-J awecoiuls s from sec-
anid fo third in 7% seconds, and droms thidrd 10 bBoense in
Oy seconds.  Whatever |[|.I'te:r=|'||:= existed betwesn the
first three-gquarters aml East theeeqmuarters of the ™m,
tmust have been due fo alifference in time between the
ritne 10 firal and the run fram thind o hoose, Since this
difference was 4 seconds, we will call the time from
home fo first, X seconds, amd the time from third to
homee, Xa 4 4 seconds. Tl thme Teodn nn:mnl b thiled

sl represented by -+ 2 seconds, simpe iE was

R /5O

ANEWERS TO LAST MONTH'S PUZZLES

2 secands slower than from home o first, First o see-

omdl, Teing one aecatul faster than from thisd to bonse,

waald Tee X 4 3 seconds, The time of the round trip,

"-I]- srl:rmels- thirs equals 43X :I- 9 seconds, s¢ the time

Iﬂ'l.-f:“r"p fraom hame ta Rt X secoials, st ave beei
weeoaila,

TLet us call John Smart's original capital X, Afeer
the first race he had lelt, X — £324, Loaing one-third
il ki halanees on ihe 1rmml race, left kim with dwo-
thirgds aof X — §3124, or 2X = 5645 divided by 5. Las-
img onefourth of s cash in ]1.'.|.r|.1:|. on the third race,
left him with three-quarters of 2% — 3648, divided by
3, or 6X — 31,944, divided by 12 He wagered hia
entire balance on the fourth race at 4 to 1, and won,
which rvestored his original capital.  Since four times
the halance, plus the Talance, 11'|l.1a.|m:1 the u'r:lu:nl:l hank-
rall, we can set down the equation: 08 — £9.7
13X, or X = 340, the sum with which he :L:l:t-ud_
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vies $1,000 £F ke

_Fq
ol B Py vt i e 1 A
SPECIAL MOMEY-BACK TRIAL OFFER
Trr M'?lh Pennzoil af our risk,

Tedoy—havr o Beaded Peomseil Deslir §i
the correct grads of Promssil te your mator,
Wa'll wefand your meney wdthawt gwestion
£f Pewnzoll dsnt fhe best odl you erer used.

1134

OIL BOOTLEGGER!
-.llf ‘ST as much a Theel as

TiE DL TR TLEGGER rubs yoe—
damaged yvoiur car, He claims i
sell vour lavariic brand of ml—
elmrded for it—and aclually gives

miniorisia o every highwey
but he can’t
sell Pennzol!

You save money in three ways with
Pennzoil — the “Jescg e Filose ol

Tn auarDp vou from shoddy
imitacions and repair bills,
Towegh-Fiese Pennzoil is sold by
selected dealers, bonded Like
bankers. & Pennzodl dealer for-
feirs 31,000 if he tricks you with
a2 substiture when you ask for
Pennzoil. Bemember chae when
you buy moter cil.

OF all the repair balls on your
cir, more than &09% are caused
bw Chl Failure! By inferior oils
and substirutes thar break down
under hear and speed! Bonded
i'll.'I“IJ:l.I:iI dealers g aed Yo 'rr:_:-m
thiz danger and expense. They
are honded to give you penuine
Pennzoil=the Towgk -Fifwe oil
that ends Oil Failure and cuts
operating costs O FOur cat.

Tlli.E ?Eﬂﬁ-?.ﬁu 1:-“ CUES re=

FI.;I;I'H—ETI_\'H .-::ﬁ.' iII1|:|. EI:I]'_I. LI:II'IJH_'[

—for two reasons, First—it's re-
fned from 100%, pure Pennsvl-
vania crode, [t7s “mlier oil™ from
the very start. Sccond=—it's
double=refined for voughness by
Pennzoil's own perfected refin-
ing process.

The result iz a longer-laseing,
Soalier,” Tongh Pilaee il that
Cuts operating costs in three
wavs, It curs repaic bills) It saves
0h gu:&l.‘le_'. And 1t saves on oil—
every filling lasts hundreds of
miles lon EET.

THE PENNZOIL COMPANY
Erecubing G‘;F;n .-

il City, Pa_, Los Angeles, Calif.
British-American Ol Co, Lud,
Sale Distributor in Ondario and
Chaebee, Conadn

Laoprright 1933, Tes Penngsl] Co.

Whett' writhey to adverbisers please menrlion Popilar Mecohoiics
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EASTMAN NEWS BULLETIN v

APRIL, 1933, PUBLISHED BY

A £ MINUTE MOVIE IN THE HOLLOW OF
YOUE HAND, Photograph at left shows the re-
markably small size of the Z6-foot Ciné-Eodak
Eight movie film roll. Equal in running time to a
full 100 feet of usual amateur movie film, this com=
pact, convenient roll can be stowed away in &
watch pocket. And it produces clear, flickerless
movies of startlingly realistic quality. New in prin-
ciple, new in price, this 36-foot roll at 2,25 makes
two dozen or more movie scenes, averaging as long
as those you see in standard theatre productions,
at a cost of less than 10 cents a shot.

A new Eastman movie camera—the Ciné-Kodalk
Eight—makes this economy possible. The film is
run through the camera twice, pictures being taken
on but half the width of the film each time. The 26-
foot 16 mm. film iz then processed by Eastman
without further cost, slit and spliced, and returned
to you as a f0-foot B mm. film ready to project. The
extremely fing grain emulsion of the new Ciné-
Eodak Eight film holds fine detail in the tiny
images and makes possible clear, brilliant movies
of adequate size for the ordinary living room.

FINDERS INTEGRAL WITH
HANDLE. Flip up the handle, tha
finders auotomatically jump ioto
place. Doe of the many ingenions
features youll ind only on Cinds
Eodak Eight,shown at right. High=
grade finder lenses produoce o clear,
brilliant image to guide your shots.
Yoo sight at eye=level, the most
convonient way o follow fast nc-
tion., With this $20.50 camera and
e low-cost Glm you can make ¢x-
cellent movies at little expedas,

MINIATURE MASTER OF LIGHT AND SPEED. Eodak Pupille (helow) makes
gixtesn exceplionally sharp negatives, capatle of great enlargement, on a roll of
Eodak o, 127 (Vest Pocket) Film. The Pupille's lens is the ultra-fast Schoeider
Xonon f2 Anastigmat; its shotter is an B-apeed Comuf . A detachable range indes
shows distance to object. A revolving scale (below, right) indicates the degpth waf
focus chiained at any distance with different lens openings. Price of Kodak
Pupifle, complete with leather case, range finder, and 2 color filters, $7=.

KOTE HOW EASY TO THREAD. The Eo-
dascops Eight prajecis the movies you makes
with the Ciné-Eodak Eight and the new film
described above, Note the small size of the
reels (only g inches in diameter) which mn
for more than 16 micutes. Easy threading,
brilllant, steady projectlon, and rapld rewind=
fng mre featwres of the Kodascope Eight.
Model 25 (llustrated}, $34.50. Other Koda-
scope Eight models, §22.50 and $75. & booklet
describing these new projectors and other
8 mm. equipment will he sent you oo request.

When writhie to edverlisers plegse meaflon Populer Wechanics
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A GROUND GLASS SCREEN with collapsible
bood adapts the Eodak Recomar to the nesds
of the pictorialist interested in petting just the
right composition and degree of definition for
the most pleasing effect. The Recomars use film
packs, plates, or cut film, available in a wide
range of color sensitivity and speed.

A HINGED BACE AND HINGED
SPOOL HOLDER make Eodak Slx-16
—the world’s smallest roll film camern
for its pictore size—easy to load and uns=
lead. When the back swings down, the
Eocket springs oot (see photo at rightl,
for easy insection or removal of the Ghm.
Eodak Six-16,2 1 x 41§, with 6.3 lens,
$r7ifa.8, 50, Kodak Six-20, 21 334,
with 6.3 lens, F15; 4.5, 528

WIRE-FRAME DIRECT VIEW FINDERS like
that shown on camera above are wsed by all
news cameramen for spotting and “framing"
their subjects quickly yet accurately. There's
one on each of the Kodak Recomars 18 and 33,
in addition to a reflecting finder. Recomar 18
(314 x 3340, $40; Recomar 33 (31 x 41, $48.

EEEPS PRINTS CLEAN, QUICELY
ACCESEIHLE. Small, light-weight Sim-
plex Pocket Photo Case fits your coat
pocket comfortably. 12-print capaciiy.
Accordiop-loal type. Price, 20 6 jo cenla,

WHAT A DIFFERENCE FILM MAKES! Here's o
graphic demonsiration of what superior film can nocom=
plish, Mate the absence of halation in the night picture
af the right abeve, made en Eodak YVerichrome Film,
Comapsrs it with the picture at the lelt, made on ardinary
film. The difference is due o Verichrome™s gpecinl non-
halation backing which absorbs stray reflected light
that couses the halstion blur. This same freedom From
halation |s found in the highlights of Verichrome pic-
tures made in daylight, especially in bright sun. Nat
only are kighlight ouotlines mnde sharper, but tons
contrasis throwghout the picture ore improved by Eodak
VWertchrome's color sensitivity and exposire latilide,
which bold more detail in highlights and shadews,

|
!
"
I
|
E

If it isn’t an Eastman, it isn't a Kodak

I E— —— S
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AMATEUR PHOTOGRAPHER

EASTMAN KODAK COMPANY

INFORMATION REQUEST P. M. 4-33

Eastman Kodak Company, Bochester, . Y. Please gend ma
literature regarding items checked below.

Ciné-Kodak Eight [ 0 Pagille, Recomar
Eodascope Eight [ ] Eodak Siz-16

When writfng fo advertisers please miention Pomiar Wechenics
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ILLUSION :

The Oriental girl reclines on a sheer of plate glass
U ppq:n:rrcu] |_'-:,' revir slaves. The m,:,g{._-i:;-. wives g white
sheet in front of the prewy maiden, .. pronounces a fow
magic words...Presto] She has dirappesred in thia air,

EXPLAMATION:
Oine of the "slaves™ 15 0 Sollvee domery. When the ma-
gician holds up the sheee the lithe little lady disappears
completely...into the convenieat figure of the dummy.

IT°S FUN TO BE

There is also a trick of u’.‘ig:irttt& advertis-

irtg_r wh:rc['}:.r a few mng[u: words are used

a to create the #lusion of "Coolness.”

¥ EXPLANATION: Coolness is deter-
! mined by the speed of burning. Fresh ciga-

rettes, retaining their full moisruere, burn

more slowly . . . smoke cooler. Parched,

dry cigarettes burn fast. They taste hok

—NO TRICKS IN

When writing fo advertisors plense menfion Popilar Meclonics
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Laprright, 1933, K. J. Raynolds Tookeoy Company

FOOLED...IT’S MORE FUN TO KNOW

Camels are cooler because they come  frech cigarette, made from costlier tobaccos,

in the famous Humidor Pack of welded, It is a fact, well Ewown by leaftobacce
three-ply, Moisture-Proof cellophane, ., elierss: 1bit Camals avé made
and because they contain better tobacor, Jiner, MORE EXPENSIVE fo.

A cigarerre thae is fresh, full of natural
moisture, and blended from choice, ripe
tobaccos tastes cooler than one that is Try Camels...give your taste a chance to
barsh and acrid. Tor coolness, choose a  sense the difference, You'll appreciate it

...JUST
COSTLIER
TOBACCOS

IN A MATCHLESS BLEND

When dcrittag to advertlzers please mentlon Popuinere Weehanics
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WOOD COMES
RIGHT OUT
OF A CAN!

NEW, QUICKER WAY TO MEND
BREAKS, SEAL CRACKS, MAKE
REPAIRS — EXPERTLY
Try This New Kind of Wood That

Daes Everything Glue or Putty
WillDo ... Does It Better, Easier

and outlasts natural wood.

thumbs you can do an expert

TE You can do almost anything
: with this new kind of wood
that handles like soft putty and
gquickly hardens inte wood —
waterproof, weatherproof
| 'Wﬂl:ll:l ¥ou CAn CcCarve, ‘tLlﬂ'L,
paint — wood that takes and
holds nails
and screws

Mands Orenks

Even if your fingers are all

job with PLASTIC WOOD
—seal eracks, hide nicks, mend
breaks, anvthing that glue

or putty
used to be
used for. Mothing better for
| making perfect models.
Try it. You'll be surprised,
Paint, hardware and depart-
] ment stores sell PLASTIC
= WOOD in 9 colors, Get a can
Holds Serows and Nails 0T Tube, today.

PLASTIC WOOD

Handles Like Putty —Hardens Into Wood

Foralor3

ENGINE PRICES E
Sharply REDUCED

Only $5 Down
PWITTE &

Viry lnw rcsah priees or our simple extended payment AT §O T8 0=

mibde people makes 1L m.u B @it that much nesled enging— Disecf
from the Factor

a ek I.-E'ut'l— Flarotilin {i!lml'lrmﬁiﬂﬂ'l:b‘g?m
wicn— €l
Eaay 8tarjleg :ﬁ £ FT! Cost, ARy

SHIPPED FROM HAMNSAS (‘.I'.I"l" oR PITTSBURGH

Write today o zlng Miéw Efglne and
FREE ™ uitment Boak—Full of Bargains.

YT WITTE

et ENGINE WORKS i

CAN YOU BETTER YOUR LUCK?
(Continued from page 517}
by the venturesome one, if he feels lucky,
he will continue to play.

Daoctor Free took apart a slot machine
it by Dbit, demonstrating the laws of
probability in averages in connection with
it, He found that the chances of win-
ning a jackpot were one in a thousand,
and he tabulated all other possible win-
ning chances from the jackpot to the two-
slug payvout which averaged sixty times in
cach one thousand times played.

In spite of this demonstration a survey
conducted afterward at the university
disclosed that eighty per cent of the male
students questioned would continue to
play, thirty-five per cent of them believing
that in spite of the 1,000-ta-1 chance, they
would be lucky enough to win the jack-
pot. Of the women students guestioned,
fifty per cent admitted that they had tried
the machines previously, but after hearing
the reports, only ten per cent of them said
that they would try the machine again.

If the desire for personal financial gain
does not always influence vou to gamble,
then what does? Twao other human traits
have been found, either or both of which
contribute to your gambling habits. The
first is associated with the desire to drams=
atize vourzelf or to humiliate vour fellows.
Today it 15 in evidence in many ways,
from the ordinary parlor game, which vou
do not play for monev, to the freak bet
which you make at election time. The
other trait is the desire to experience the
exhilaration of successful conquest. A
sailor making a successiul, though danger-
ous cruise; an explorer discovering a new
land, or a statesman putting through a
treaty, all are greatly motivated by this,

The fact that you feel lucky in a game
shows that vou possess a degree of aggres-
siveness and venturezomeness which may
be lacking in vour daily business lite al-
though it is revealed in your play. Science
has established the fact that, when you
have this lucky fecling, you are prepared
to face preat odds. Instead of stifling your
lucky feeling, or 1.'.:|..-t!|1g it in games of
chance the law of averages proves you
cannot win, you should divert it into more
profitable and constructive channels, When
you combine this take-a-chance instinct
with proper training in your chosen pro-
fession, vou can use it with your lucky
feeling in really bettering your luck.
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Spring 0il-Change?

B Do you want to save money on repair-bills? Get long-term mile-

age? Let an engineer tell you the importance of proper lubrication:

“Becavse of the outcome of o series of
tests made during the war for the por-
pose of selecting oils char were suitable
faar .'|ir11'.J.|:| e nll;in:i. I have been a con.
seantuser of Duaker State.

“My guide ro motor lubricadion is che
speedometer, Every thousand miles, I
change oil. 1 never add any between
changes. Spring and Fall, I change the
prade from and to Cold Test. That’s all.

"My 1925 C adillac , Speedometer
reading 65,000 miles approximartely,
has never had any engine repairs. [also
drivea 1920 La Salle,speedomerer read-
ing 36,000 miles approximately. Boch
engines run smoothlyand quictly, pick
up quickly, and climb the hills in high.
T_]]:-!L&-.Lh:u I have nor spent & cent on
cither engine, and I atteibuce this
trouble-free performance to Quaker
Stare and methodical labricacion.

“There 15 50 much confusion in the
minds of the public abour moror oils

thae [ ﬂ'l-nll.g'ht perh:l.ps Y wold like
to have the actual experience of a real
long-time user.,” ™

"

When you give your motor ies Spring
clean-up, change to Quaker Stare
Motor Oil and stick vo ie, It's 2 money-
SAVET.

Avold common oil. Every gallon
averages about 3 quarts of motor lubri-
cant and 1 quart " light-end” oil, This
light-end oil burns up in high-speed,
high-compression cylinders after a
hundred miles or so,

Quaker State takes oue this light-end
matecial , ,, at the refinery. You get 4
quarts motor lubricane per gallon, net.
After o hundred miles or 5o, you =cill
have 4 quarrs,

Look for the Quaker State sign.
Most places now supply Quaker Stace
from the parenred green-and-white
drum...doublesealed at the refinery.

QUAKER STATE

MOTOR OILS
and Superfine Greases

* W hat's yonr experience? Wirike s
(waker Sty O Refimimg Ca., 08X City, Pa,

TWhen writing to advertisers ploose merntlon Populaoe Weehanics
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CUT YOURSELF A
PIECE OF LAKE

0y
]

Pore the prow of an Old Town Boat cut in a
rippled lake. Let the paict of it part a peetty
furrow alomg the bee-line to your favorite bass-
hote, Ehe glides withoat a shiver . . . gefs you
there im a wink. Far Old Tewn Boats are hallt
to knife the water at a spesdy lip o .o . Light,
eyt handle . . . eefnforoed for powerful outs
board motors. Stusdy and steady and travhle-free,

Whether water is choppy or glassy-smooth, an
0kl Town glides oo am cven keel . . . banks
beautifully om the furms. Get a free catalog.
Bee the many models for EVETF USE, Spofting
boats,  Big, fast, allwood seaworthy tvpes foc
Tamily wse, All kinds, of canoes; rowboars; din-
ghies, Lower prices. Wiite today. Old Town
Comoe Co., #4944 Main 5t 03 Towan, Maine.

“Old Town Boats”
$2%

WODD TURNING LATHE
Yol éas Turn candlesticks, 1nmp
bases, clgar hu-'|-|.|eru H;ﬂl:l.dhﬁ. Wi,
wte. B Glmaker
o oot Ruas g e
:,-"mn. i-u'-n:t renilig laLhe PTh.IL 1|m||

o | S The femadar™

i rg dog allachmente baclibel,  Apesidsationn: 137 Torg oveesll, g
Tt ol -Jll-ln. usmilald L Leidp wn 0 b I. |.. '|_'\-.|.n| e kar,
Giitmaker.! Benl pmestpeal (o $3.00, GO I; Ta .:Tl mll e
B 2 |'.|.l _* 150, -u'unlnn. Fully sdizsiasble.

1. & H. WETRL FRIDDCTS COU Ai 5T, Pl ﬂ-. ADZHESTER, . 1.

New Ideas now Salable

Before Patenting

Crur mumuineturereclSents now want ndditinea) iImproved
Igventiom, palestod of gipatentsd, What have yoaT

Chartered Institute of American Inventors

823 Barrister Building Warhipgton, [, T,
" WFar i s Laspesd ropmmisantion of Tasenfore™

SUMMER COTTAGES®1565

slﬂﬁfﬁnswﬁaz ooup
Tourisi Colfages
Many Sizes «—
Dasipngs
AN Malerials
Readi-Cut
We Pay Fl'ﬂii.ht Cotizge [dwrraied FLN0
'ﬁeTLﬁﬁ N Co.] Mail this Coupon?
7 Pertiand,

o Wik, (Addeess nessest ofice

&n "foie. waelliemant exhil@ution, Eew Cakaleg od Jlomes,
fﬂhﬂulﬂ Mo 324 I
Wamme____ —
I Sbreet e l
Lt-lhr State
— — — — —— S E—

FPOPULAR MECHANICS ADVERTISING SECTION

CAN WE CHANGE THE WEATHER?

{Continued from page 572)

that climate may be influenced by the ab-
scnce or presence of vegetation. Broadly
speaking, trees cause lower temperatures
and merease precipitation.

Have vou ever noticed the drop in tem-
p-:ml:ure on driving past a green golf
course? Or observed, on a hot, windless
ﬂfL::r:lmu:n, that it is always n:rm]t:r and
there is alwavs a little breeze in a group
of trees? The constant evaporation on
leat surfaces has a cooling effect on the
atmosphere. The temperature is always
lower over forests than over desert lands,
Aviators flving low at slow speeds experi-
ence definite bumps with every change of
rreenery below them,

Not only do trees transmit water vapor
into the air, but they attract it. In the of-
fice of George H. Barnes, chairman of the
American Green Cross, are some intercst-
ing records of what trees, or the lack of
them, have done to climate.

“A few vears ago,” savs Mr. Barnes, “an
American rubber company cleared 300,000
acres in the tropics for a huge rubber
plantation. Crews of natives were put to
work, amd the whole regrion was denuded.
But the rubber trees that were planted
never matured, for the rainfall suddenly
diminished to a fraction of its former vol-
ume. When the jungle was cut down,
evaporation ceased and the atmosphere
became warmer, Since warm air can nor-
mally hold more moisture than cool air,
clouds that were blown into the area re-
tained their moisture and hardly any rain
fell, More experienced planters in the
sgame area, having learned this to their
cost, clear and plant one small grove at a
time so0 that the general atmospheric con-
ditiens are not affected.”

Long-periad observations in Europe in-
dicate that rainfall is alwavs heavier at the
cdres of forests than on cleared areas, and
that the precipitation in the interior of
forests is greater still, At some stations
the forest rainfall exceeds the rainfall on
clearcd regions by twentv-five per cent.
In Russia, 5000 acres of barren steppes
were planted to trees, after which the lo-
cal rainizall increased five inches a vear.

The degree to which vegetation reduces
temperature is seen in a graphic example
from the west, “Twenty vears ago,” says

{Continued o page 12ZA)
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IDE A MOTORCYCLE—because it's wonderful
sport—because it's healthful and sensible—be-
cause it saves money, saves time, saves energy.

Join the Jolly Riders in their evening spins, club runs,
and glorious vacations. Harley-Davidson enthusiasts
all, eager to welcome you into their frateenity of
sport. Nobody has a better time—and it costs so little!

See for yourself how easy it is to own a Harley-David-
son=—how low its upkeep is—and how much time and
money it will save you.

Ask your nearby Harlev-Davidson Dealer about his
Pay-As-You-Ride Plan—and mail
the Coupon for free literature,

Ride
HARLEY- DAVIDSON

MAIL THIS COUPO

— —— — —— — N T — —— — —
HARLEY.DAVIDSEON MOTOR CO.
Depe. P, Milwaukes, Wis.

Ioeresned inyour motoseycles.  Send literatuse.

T L e g i g e i i s

Add e e ————— i

!‘.-]'F age s [ 1619 wvesirs, ;_'_| 1030 years;

L] 31 wears i LijE, [0 ueder 14 yeara,
Check wour age group:

. S — e s i

Whent writiep to advertisers please menfion Popular MNechanies



1324

STOP LEAKS

MAKE LOOSE PARTS TIGHT

MOOTH-ON ¥a, 1 stopa leaks of water, steam, oil, gns anid
amoaks, Ao & pressare-tight sl at folnts, cracks and
breaks in TH-DI:!A\_. hn'ilﬂul rdlinines, fanks, ovens, hot-nir mmid
gmake ducia, pails, ete, Tightens looss bandies an tools, cut=
legy, push brooms, umbrellss.  AMakés stripped nuts, beles
aned serpws hold. Tightens loose locks,

andl legs, posts sct in metnl or copereie,
ete, Btopa leaks in automsbile radintors,
hoar ennneciions, cracked water jnckeis
amil piar coses, ol ool gnsoling lines,
keeps nute, lubricator eonnections, hukb
capa and wond serews from coming laoss,
makes headlight nnd dash supports tight
amd proof sgainst rottie, .I"-]Tl;alled cold nnd
halds in any metal, eoncrete, masonry,
tile oF woad,

Home and eaf owners And wses for Bmooth-
o every monih fn the Akl AEVE Eroam
5b cena to many dollars on each applicstion,
Apkiog these emergeney and routineg re-
piirs yaursol! svalds t‘l.HEII-Ht anil dilays for

fesmional NEerd anid s caay U you Follow
rstractinms In the Smooth-0n Tbill%l'lr ELoalk
Write For which will be malled on request, P ready

the matank I hawra by k 1
FREE BOOK o e e s paiir pepair kit and e

enn &b any BEmlWARs SLORTE

SMOOTH-ON MFG. CO.,
Dept. 37,
574 Communlpaw Awné.,
Jersoy Ciry, M. I.

Doit with; SMOOTHON

KEROSENE
TORCHES

Have Numerous Lses

FOR KILLING GERMS in .an’gmn’
Fox Rasnches and Muashroom Beds, Fer Hing
Tar, Pitch, ete. For Prebeating, Weed Buming,

Fietinning, Siageing, belring, ing, ansd whee-
EVEra hot Hamae ix irwdl. Auke for infor
matinn. TM&NUF.’LEMIHG [ s

t77 West Third S, Saint Pauls Mmeec.

wtaelemery, eloculirs, taga, 1n adwirtising, eto.
money.  Fiek fer slbe, prﬂk: paay  ruls gent,
pular Halssd Frin »n Engraving. lmis

ﬂ: Jody Presses £11 1w Power $144,  Eand
for entalog, Helsey Co., A-37, Merlden, Conn.

BUILD MODEL CHRIS-CRAFT
. = Spusdboals

= Mgnksws 10T Grokeers. 10

HOWE-CRAFT €.

2388 Bosrgommegh Ad.
Clewaiard oy i, U B A
Ready March 10th
Fully illustrated,
ghowing footwear and
clothing for camping
and fishing, Alsoother
specialties for eamper

and fisherman.

L. L. BEAN
217 Main 5S¢, Freeport, Maina

hinges, casters, hooks, stems, chair narma |

Bosklet hardy for qulok re L
Giet Bmaoth-0n :I]-.'n. 1fn If—-ul-. ur -k, |

POPULAR MECHANICS ADVERTISING SECTION

CAN WE CHANGE THE WEATHER?
{Continved from page 120A)

Mr, Barnes, “real-estate operators pur-
chased a tract of desert. Records indicated
that the land was frostless. Irrigating wa-
ter was piped from the mountains and
large orchards were planted, Within a few
winters heavy frosts became the rule rath-
er than the exception. Evaporation from
the trees had reduced the temperature on
winter nights below the eritical point, al-
though the land on either side of the
orchard belt remained frostless™

To date, it has not been proved that
climate can actually be controlled by veg-
etation, although it has been established
that vegetation exerts an important influ-
ence, The average rainfall in the United
States has not decreased materially in the
last hundred years in epite of a redoction
in the forest area. New tree growths
springing up and the increasing area given
to agriculture counterbalance the destrue-
tion of the trees.

So far, there are only a few ways by
which climate can actually be influenced.
Frosts are prevented by orchard heaters
and smudge pots which raise the tempera-
ture of the air as much as fifteen degrees
on cold nights, Destructive winds are
maodified by long rows of trees in the form

-of windbreaks. Thousands of miles of trees

have been planted in the middle west to
break the force of the wind. Groves of
trees around a house reduce the tempera-
ture as much as ten degrees on hot after-
noons,

In their study of climate, meteorologists
have exploded the belief that the oceans
are the sole source of rain. If this were
true, rain would be most plentiful only on
the shores of continents, leaving the in-
teriors arid deserts. Actually, seven-ninths
of the rain that falls on land consists of
water that evaporates from trees and
plants, Only two-ninths of the rainfall
comes from the oceans, It iz estimated
that during one year an acre of beech trees
transpires nearly 1,000 tons of water, equal
to a2 rainfall of ten inches. Other estimates
show that an acre of turnips delivers as
much as 3,000 tons of water vapor into the
air during the growing season. The rising
water vapor may be carried several hun-
dred or several thousand miles before it is
precipitated in the form of rain.

(Continued to page 12441
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“CHET" MILLER'S THOUGHTS
WHILE SCALING PIKE'S PEAK IN RECORD TIME
IN A TERRAPLANE SIX = =+

e, & G FPoairs, C8lef Engi *
neer @f the Hunson Aoy Lar

Compwary, i -|l_||'£FII11'-'-|_I":ﬂﬂ- ':,n-nrk Fluger "
ea v pedec et r'.l'lulrup\.iurl..""r.w:rk.l'l'uﬁ':_fur FFuielsgi-
Euier cora bemmuse of ihair cotamiding rocord
S feraer Fu-\.rfilrm.unru aned  dépermlobiliog ™

"They tell me Terraplaning’s next
to airplaning . . all right, baky,
}'uu'r(! got 1o live uyp i theal namme
« s the gun . . boy .. feel those
Champion Spark Plugs bite into
that micture. . no wonder all these
hellbemders aronml here uee "vm
e e I Wit go oo there’s more driving
in this 9000 foot climl than in 100
miles at Indianapaolis. . Champions
have all the records there, so
we've got to break this one . T tain goal . . what's my time? . .
throw her into this curve hard . . What?..21 minutes, 20,9 seconds
what a murderous test of a car « « whoopee, a new all time siock
this is . . here's that wicked switeh- ear record for Hudson., And an-
back . . bend yourself aroumd other record for Champion .. here
this one . .air's a little thin . . guess E HAM F I u N boy, take a wire to the Champion
those Champions would fire any Spark Plug Company.” .. Cham-
mixture, though . . notasputier or EXTRA-RANGE nion Spark Plug Company,
asplit second miss . . we're almost 3 PARK PLUGS  Toledo, Ohio; Windsor, Outario.

When writing fo advertisers please meilion Popilar Mechawics
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thers Terraplane . o the top's in
eight . fire away Champions .. an-
altherwicked tnrn. . the flag. .. we're
over the top . . with Champion
{rlugn this car climbe lilke o monn-

Tis palsmbed sbspe
prerafus R ol
Ealra Frasge

rerfammence
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ADD TO Caj
AND OIL

Mewrer, proaler opportunitiea
o the mas proapisg b Pyroil
[:l|||u'|l'tlln.||,_m' foday ! Biart afb csen
with mo hig investment. Baz Profits
feims the Erat hour. Demand eriatod,
Constast Nadiemal Publicly Program
in Bxtunday Eveming Fosi.

(Irextest motor and machinery rons
ditioner ever developed,  Inesesses
porwer and performnance. Savis repairs.
Froea valves. Soves more ikan its
eost.  Buihds lubsiention fnie ibe
metal, Lubricates and pretecis in
highest. motor heat.

(et Fall faots |-|r..-.+F:IH|mL

and Trial Tesat Capasfs by W, ¥

BUSINESS
Offer st once. Hg. B ) N ﬂw
Manufattured, iRheermpd vans sad

fiha ..I-E'—"

Fatented Amd -rll.rrd:l‘:n:II Frace I
Guaranteed by D209 Chs U6 & '-

Pyroil Company, = ¥ Y Ridee <u
WU Kidder. )
Pres., B43 Pynedl
Eldg.. LaCrosss,

GET INTO
THE
PYROIL

F'I’H[I'II
- '"'.-' £

THE GREATEST BUY

$ ga Hand-made & ft.
= e LEMONWOOD BOW
AND ARROW

Tax and Post-pald
M e ade, and order today. Send J2 pastepe for iy aaiaiop

L. E S-TEHHLEF.' CO., Bex C-17, Queens Village, N, Y.
Ry T MODEL EOEING P26

17° s welght loe Fly lng soals mode]
de]mmulﬁnﬂd wiith nlum lnm pllok's
BT, TLEr T o], el indd wiinsla,
Iru:ll.mll. detall dravwings, oto, Flies 400
feet. Const set §1.00. B oddel sl and
it mntors, Miedraisd calabsgen 10,

MINIATURE AIRCRAFT CORP.
&1 Low Terrace, New Brightom, M. ¥.

BUILD TRIS QceanCargoSteamer

Fepelar senls moadel of sbd (liss traisp -|-J.|-lr Jr\-'\-u
shiiphullfars plhss. {aly oss ol nﬁli’
povered in 4w eew b ralalig &f b u|rhu.
pensiriet e aFlE REd Mlags, Ferd L5 for ks
i adoar u-'.l.i.'ll .1. 4, Fiakar, (gl Elwomih dve.,
sl Dak,

SIx JIG SAW PUZZLES

BICCEST BARCAIN EVER OFFERED OMNLY

4 LT s BT % 127 3-Ply Basswaood

pu.'II':T. 4 Beautiful C-ul.n:rel::l Pictures: $ ?5
b x 12. 2 pees W™ x 127 x 167 3-FI —
Bamwood pansl., 2 Beawtifol Colo Delivered
Fi.rhrrn. 12 z 16, Vi-lb. pkg. moisture R rarel
proof glue—1 doz. [ig saw blades specially Cost in Store
made for Puozzle tSa'al'iﬂ.-:. Eight-rage %11 to *16
folder of inatructions on how to make 000 oo S
J:" Sow Puzzles, 108 fulditlonal.

Big 60-Page Catalog E—full of bargains

Homp woodworking hook—coloe INesiratlons—inday  badlss—
i parLores—hlige IJ.!.-I:"IH u,rl:_um winid] pralms, eroboh, Deall,

o barl, Eldle in sawn, vto,—tells hiew to finish
wikld nataral—foreign u.‘-m.ulu 17 e pc'lnl:-u: of artlchs youl cEL
i =—dleaia, Rldem, ok ahelvis, obe,  Senid Tor b today—only
1o, or FILEE: wikth 1AMk or morg order,

CRAFTSMAN WOOD SERVICE COMPANY
7364 Vincennes Ave. Chicago, 1l

POPULAR MECHANICS ADVERTISING SECTION

DOCKING AN AIR LINER

Continued | $211
fidence, IHe knows where the schoolhouse
i5 with relation to the field, and if the ra-
dio man can see it, he knows visihility is
about one and one-half miles. He knows
the field is ready for him, and he knows he
i5 low enough so the radio man canght a
glimpse of his plane through rolling
clouds, although the flyer himself could
not see the ground. So he circles and
comes back. At once, the radio man starts
up again.

“Chicago to Johnson in 232" he says,
“hi Johony, I hear you coming north.
You're nearly over the ficld, Come on
down. 1 see vour hights. I see you. O.K,,
Johnny, you're down."”

Filot Johnson is not on the ground, but
he is “down™ as far as the radio man is
concerned, for the operator knows the
ship is low enough so that the pilot sees
the field below. It iz up to the flver to
finish the job, and this Pilot Johnson does
as the operator watches, bringing the
nine-ton transport to a graceful three-
point landing and taxiing up to the hangar.

Under the glare of the lights the pilot
leans out and waves to the man on the
root,

“Hi, kid,” he greets him. “Nice work.
How about sinkers and coffee™

"MK, Johnny; I hear vou,” retorts the
radio man, his head disappearing through
the opening in the roof.

CAN WE CHANGE THE WEATHER?

(Continued from page 122/A)

The popular theory that the general ch-
mate 15 changing and that the “old-fash-
ioned winters” have gone for ever has
failed to receive scientific support. Weath-
er varies from year to year, bot charts at
nearly every weather station show that
cveles of heavy rainfall are offset by cycles
im which the rainfall 1z defcient. From a
study of the ringz of ancient trees, clima-
tologists have determined that for the last
several thousand wvears the weather has
been remarkably constant.

[ Those wishing further information on
anything deseribed in our editorial pages
can obtain it by addressing Burean of In-
formation; please do not fail to inclose
return postage.
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LAWNMOWER
SHARPENER

The Tdeal Lawomower Bharpener is n
madel of simplicity. & grinds the Glades
of & lwnmoewer with amazing speed and
poruracy  without removing whesls o
ratchets. It eenplove the spme mechod
ol sharpening na ased by the lnwnmowes
manafnetierera  thesmsolves, To ped n
peErfectk Jodr ik i absolutely necessary to
sharpen & dull lwnmower on & grindin

wlwpel, the method used by the Ides
Bharpener. It takes oaly st fiftesn
minutes to put o Inwnmower in perfeet
condition and yon pet from 100 to
£1.50 per maower.

Makes Mowears, Tt Lika Naw
Wh

iawnmower 18 sharpensd om the

1 Ennrpener bt euls st ke the day 5t
meet Ut of tha fagtory, The blades are
ml 1 A Ahe sirelght hlade thus aesygr-

Iilienl siyprysemed

mmﬂrmmn::‘lt.uﬁ:ll :hrn.?tlnmurmhepg.lanedlim par-
i i n n I [ 2.

DA Ry e T .

Special Attachmeants Make It An
All Around Machine

Mot aiily can the Idea] Skarpeeer be gl
fir sharpeniog Bunmowors, bgb ottsehs
mends mmn B digrnbahed which #onvert Lt
Intn o vear ‘round  machioe  sherpssing
skatid, grass shears, hedge shidrs, slckles,
scy s, gumming sawa, ol

Mow Is the Time to Start

‘The time fo gt started 4 poew. It A Ry
fl-'l- Fyour, ldosl  Skarpener In!:nﬂlﬁunu kY,
118 mot a it toa gorly oo salielt Bwnesawer

sliafpuiibng  Eij=lness

NEW FPEERLESS JR.
SHARPENER

Just out this vear.  Grnds sll mokes of
Fower Alowers, Trastor Unlis and Putling
it Mowers, ma will s Flpml Lawns
meiwere,  Alnke adiditlnggl mopey sharpening
far dEolf Cloba, Packs, Comederies, Schionks
and Privatn Balales

NEW, LOWER PRICES

Thil= yenr we arn affering not nmly & il
better Hine of Mower Shorpeners but pt new,
Enwas pelees,  Wrlte foe preoes anl new free
enkalcer tonlay,
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SHARPEN
LAWNMOWERS "™
AND EARN
GOOD MONEY

YOU CAN DO WHAT THESE MEN HAVE DONE

John Del Eoppo, Hollywood, Cal., writes: “We are running an
avernge of 35 to 50 HT]:ll'::lI.'*llil'll'.", Joba per dav, all of which are
done on the Ideal Sharpener.” Glenn R, Knick, Troy, Ohio,
writes! “From the first of .-'I.rrril toe Al praladle of }.Iu&' 1 E-]HLI!T.I-
coed 140 mowers." 1. W. Bures, {_‘.u:r"_:'lmuu F:|||3_, Ohio, writes:
“I am building through satisfaction o wonderful future business
and hawe the promise of over 100 mowers ﬁ]nlﬂd}' for next
yeai= Niles C. Raece, Rochester, N. Y., writes: "1 have to
date sharpends-£80 mowers at 8100 apiece. I started in my
cellar bt the plaee '|'l.'.'|: Tﬂ]m".{l‘ l?tlltll;:l'ﬁ g [ ]?:1.1] _1-::. n-ll_l, n
E:Iru:u. i wenk .uEm [ got my Tdia® - Wm. Seduski, Watervliet,
M, Y., writes: "The |ﬂﬂn§;ﬁ|urmnur inm wonder, 50 ongean furn out & bad
job wn it Theitas West, Lynn, Mass,, write: *1 orlet know of auather
minchine thot will do bedter work or furm cil B0 quicker or r than :.I'IE'

_E|||'\-||:I Sharpeoer.” W. C. Fink, Pittsburgh, Pa,, writes: "1 :.||rr\-I-l;''i","l'-':'l-'."-ﬂ"'_'L
joba amdd my standard price is and alwiyes has been 200 por mower, '

NO TRAINING NECESSARY - ¢ e e

F'I_I"*"'T'“:""' Just nttoch it 1-'[‘ & ligBt aocket ar to Ligg uhaft or gpackine en-
gine aod stort to sharpen,  There are bupdreds of dull lownmaowess in vase
wickiiey walting to be shorponoed,

MAKE Hu Tn Eﬁﬂ PEH‘ WEEH "mr\. one who will earn-

- T rwl Ea dnte the lawn-
miwes wha ning business can mnoke from B40 i 530 per week thoir frst
Fengcn,  Many men have made moss thao this In their spame tme slose And the
Iilenl Sharpener does mieehs exeellont work Ehat cash year vir business ol inrrenss

USE OcD yoll BEOUTH & cUslamer he will mot only tell hiks friends pbout VP
s, WTVICE Dut will'kimsel! come baok nontn anid again,

*H MAIL COUPON FOR frﬂﬂ CATALOG

S THE FATE-ROOT.HEATH GO,
o B33-360 Hell St Plymouaih, Ohio

=end ma penir new free entolog, with niew lnwer peioss,
(Pleass PIRINT rour nome oodl Sodress

[¢] tr:l.inl:lt las RBiem=arys o

o — i
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$79 a Week |
Be independent, free from

money worries| Start your
own business at home in

gpare time. Cash daily, -

steady, increasing profita S

right from the start. BMake NEW greaseless Tho-
Nuts with Ringer Electric Do=-Nut Machine . . .
healthful, delicious, everybody likes them! Steady

repeat orders,
T nm making §70 & weelt, [ started in the kitchen in spare
time, Sell to grocess and restaurnnts,” reports ¥, A, Slmimons,

Tl enla.
HWe ave oﬂe selling for ua, We nvernage in prafits 240 n
duy which divided, means o living for 14 amall famsllies,”

writea J. 14, Briee, Calif. " We mads feam 30 to $00 0 oweel,'"
anys Mrs, Powell, Ohio, Tn many parts of the country, men
and women & :unhmﬁml atencdy §E0OIDE,

H“ 'EA.H EEIH Grocers, reatau-

rants, drgg 2fonm
and luneh sounters buy oll you make, Many operatoss sell

thraugh wamen ar boys on commission, 225 investment siarks
wou i basiness.  Wo experlencs or =kill recpuiredl.  Juast follow

pomplete, simple instructions,

rﬁEE imns alypw how eosy it is to start mak-
ing moamey immediptely. Don't

lese valusble time, Bend posteasd for full information todny.

o =alesmnan will oall,

RINGER DO-NUT C0., 154 Main St. N. E., Minneapalis, Minn.

s;‘lﬁ%.’ig Saw

“The Pusslomaker

Plus Set of Adapters
and 12 Amierted Jewelers' Eladm
fram 006" ko 01 2" in thicloness,
enable you. e use the fnest jowrk
' blader specially desipeed G-l
-

T treadle ar motor, All metal pomstrustion, 137
fiva' tble, Senz Dmg'-l'd on meceipt of $1.49, O, O Dy
U 5 A S1LB4, FREE boekler “Make Tour Oum [ig Saw
o Fig Faver Punils ki, IT—i_I-:“h: Jig . el wpiets, 13

& nberees 400 [our plesss of L5 in. sagh larpe tiaiga
piar & F3-plepr I.#:ﬂllill.lwl Pall of p':tl:rllitl"l His By [y sl

Eolall T B2 5% OO, Dn 8260 sitslée U, B, N, B0.70, 4 piwes of plywood, &
i=tiors kad & blsles il rpEmbpa il —1. 1 CI. D T0 $L.28 oxiesde 11, B, &, 5135}
1 & H. Motsl Produsts Co., 486 St Pasl St., Rochester, M. Y.

For Economy BUY .. for Income SELL
wwweness Eifel-Geared PLIERENCH KIT 1933

(=1
5 08
B =q®
EREE
-
Bip IE
5':% = =~ A Most Amazing
gE s “VEST-POCKET
g g I: Machine Shop™!
.E. ;il z iF RATCHET ';mlﬁ'ﬂ']-Tﬂ
E g = ﬂ Foreriirerety I'“T.'h.r-"'rd [——
SonE : bocis sy Zat T ey
PEE{E d T T L will maks i1 Fun asst
F

FFEE American Piieranch Corpn Sectan i v s s
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THREE SELECTIVE CRYSTAL SETS

i FRteiL] e G601

trap is an ordinary 23-plate type, and the
other condenser is as previously described.
All coil data are given in Fig, 4, and the
phone jack is an ordinary open-circuit
tvpe. The panel and baseboard arrange-
ment, shown in the photos, is optional
with the builder, who may change it
around to suit himself. A crystal detector
of the panel-mounting variety is located
near the top of the bakelite front panel,
the drilling template for which is given,
The wood baseboard is 14 by 3 by 9in.
When tuning this set, if another station
happens to interfere, turn the wave-trap
dial until the interiering station is tuned

FRONT PAMEL .
a I o] &
| 3 g
. A R ,
. R aly +
aly |
l = E |
U |
- I "
— 2 Yy —:\[ | rc—_aig.—u-r
~3-0-==i 7 )
Lo, Sk . : 3
L wm— 2o " " o ~ o
e —— =

out. Some practice will be nects&a:}‘\lﬂ'
accomplish this, Enlarged diagrams of
these crystal receivers are available for
those who wizh them.

The antenna for a erystal receiver should
be a good long single-wire outside type.
The flat top should be 100 feet long, or
longer if possible, and No. 14 enameled-
copper wire may be used for this. An in-
sulator is connected at each end in the
usual manner, The lead-in may be a con-
tinuation of the flat top, or the enamel
may be scraped away from a spot near the
cet end, and a length of stranded rubber-
covered wire soldered to it for the lead-in,
This wire should not touch the building
and is brought directly down to the usual
lightning arrester and the set. When the
erystal receiver is not in use, it 15 advis-
able to lift the catwhizker from the crys-
tal. Crystals should not be handled unnec-
essarily and should be cleaned oceasionally
with a little naphtha on a bit of cloth,

—
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THE MOUNTAINEER BOY
WHO WENT PLACES
(Coptinued fram page 514)
he thought he could get along without the
extra edocation=—and resigned. Back in
his grocery store, and hre-engine housze
and hotel, he bent his back now over his
law books. Then he was made captain of
the hre department, and pretty soon was
elected city clerk at 75 a month. Then he
passed the bar examination and was made
assistant county attorney. Then there was
a political upset, and he was slid out of
his berth and had to open his own law

office,

And now this restless man made a brave
and most impressive new move, He walked
over to the Citizens National bank of
Hillsboro and asked for a job. He told
them that the law wasn't paying very well
—and he wasn't excited about it anyvway
=—and he wanted to be a banker. When
they told him there wag no job, he said
he'd work for nothing, The cashier looked
him over; he was twenty-gevend, popular,
had a profession, and vet he was willing
to emhbark on a brand-new carecer without
pav.

“The hookkeeper's going away on a va-
cation,” the cashier told him, "Come on in
and we'll see how it works out.”

That was Mel Traylor's start in the
hanking business. In a few maonths, he
wis running a little half-defunct bank in
the crozaroad town of Malone, Tex., He
salvaged the bank, and a vear or two later
he was sent into a bipger institution, Here
he saved what looked like a disastrouns sit-
uation, Pretty soon his fame began to
spread.

And within twenty vears after he had
walked into the Hillshoro bank and start-
ed to work for nothing, he had moved up
irom Texas to 56, Louis, to the Live Stoack
bank in Chicago, and to the presidency of
the First Mational bank of Chicaro: and
then on to a high post as one of the two
American representatives in organizing in
Basle the Bank for International Settle-
mients,

Today no man in the financial and in-
dustrial life of America is listened to with
greater respect than this ex-mountaineer
boy from the hills of Kentucky, Frank,
outspoken, sincere, with a rare wisdom
seasoned with humor and understanding,

{Continued to page 12547
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PRIZE WINNERS prefer

CARBE&E=NDUM

SHARPENING STONES

A poll of prize winners in Popular Mechanics'
Wood-Carving Contest roevoaled this fact:

ﬁg? use and recommend Carborundum Brand
2 Stones, including the First Prize Winner
and the winner of the Special Award for Excellence.

What better proof of the clean, fast-cutting, keen,
pnnul:h-cdg: pfr,'duti.ng ﬂl:il':t]r of these stones?
These men are enthusiastic about Carborundom
Brand Stones. And surely all agres these are men
who know the importance of sharp, properly-condi-
tioned tools,

CARBORUNDUM BRAND

LREG, U, 8 FAT, OFF

SHARPENING STONES

AT ALL GOOD HARDWARE STORES

Practically all pood hardweare stores, everywlere, luve Car-
bomandism .ﬁ;u.nd Stones aned Grinding Wheels, TF your berd-
wore dealer should hoppen to be out of stick he will order from
hds Jolbl=d of you can write us direct,

THE CARBORUNDUM COMPANY

edfagara Falls, NY

CANADIAN CARBORUNDUM CO. Lud
Nisgera Falls, Ot

THE CARHORINDUM COMPANY
Mrazans Fapis, M. Y.

Flieasn sond ma rl'-e- Vaur Rr-pnﬁ Tk
let om ""How to Sharpen Wood-Working
Toda,'" #ith pbaclutely no obligation
io m

Town and SEREE e
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TURN POTATOES

INTO CASH

I SHOW YOU HOW

|I a TG TPAYING RITRINESS In voar owm Bansn-——5E
1r JJEJ. ENDENT—HAVE FLENTY OF MONEY 10
r"i hLiLls --MILLTI" "I'IIIE M{FIELTE] ALE— Ll‘r'b WELL.
i Gperients O laree capitnl gnneasssar
ILI.I.'IIIH'.I:IUIJ.—E'I.'III are taking no chpndm—MY I‘IJ-I.'M 'l-'rl'gll't'f{:‘f
wihth & few dollare—VIYVE T S1X I!L-E"qll'IlELl I"E:

I','_. T IMCREASE 0N "!'EIIJ'H. INYEATMENT of raw
mﬁturla.}? Vasl prallla helng mamiifnctarng and
Wil

M—Lump]zt-u Um-a-nu:!ed mulann.L ready=
fo-=fart— M ake erp tasty, dellehsis Pobala

Borme ulss—4 omplete ||'"rﬂ'|ﬂ-.|'"|1 Flnm 2% slm
ean follnw. Matiom-wide morket waliing io
seasoqn JUAL alinsd,

NO HOUSE TO HOUSE CANVASSING
BE A WHOLESALER

Groceriem, delicstmmsens, hakerbes, 'hun:er::h.::.pa. dlrily &0,
newsataniA, sk rink parlors and nll food dealers, utsre
Frismh, 1:|r'||e||:-||.-;|. Patato Chips foF thilr &aEtomers, Eyy-ne
ihing b duio iB yous ows hene, e l:l:ulenﬂlﬂ stors Axwont
i By =T I:I.‘H'th rent g0 q:v—ﬂ'uy thing ennide &lmpe—You
will e amasad and dellghe

THOUSANDS HAVE HAD SUCCESS

Fug aver 40 vesrs, Long-Eskin E'um:uun:.' hisve beeen mnﬁ
men snd women jusl ke pourself, the WY [0 S0
],fnl'l'l with nar food manelastording I||:.d1|nw 1Eopses=t.

BliEirios poople with wry Nl capitsl who wanied the
Line ndence of o Fure Ineoms from iheie

own busipess hove pocketsdl Bumdneds
and thomdands of dollars. XNow I AM
READY TO DO THE SAME THING
FOIE YOU with naw © 3 ITCH N
COOKED™ Prdate Chip Owtit, RUSH
petal gard for complete detnlls of my
Fuhﬂllln plan, oo chliEathsn ar ool

00 EBOW, oF fVeE,
[-ﬂ""G EAKING COMPANY
41 South High 5t., Sprimgheld, Ohio

LOMG EAKIMNSG MANUFACTURIMNG CO.

34 FieTURE FoRicnW $1.00 70

& Cheificy Assorbment of ooborfuol Tnterior end Exrerior Views,
carefully selected froen many famous ﬁﬂ“lﬂﬂm Overflow  pro-
izerion mekcs possibbe two remarkable wa
Ofer A  Aporiment coneiss of i—II]”JH” 'E:uu!lhth Hpirt
Frints, B=7'"x11"" Coached amil Redeondis, G=—0""xF'" Hporileg
Tirdwres, G—535"" 27 35" Enelish Intesiors
fer B A special selesction of 20 distineglo upnsg] seleis
of Early American and Englisk |'..IH- L'nl:]m.l.lu: 2 famows Clip-
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her dﬂﬂ af ar both for $1.50
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W Work City

FREE BUSINESS CARDS!
Far = Limited Time (0] BUSINESS CARDS ABSOLUTELY FREE

Wa Wil
Wik emch oorvdes 1900 mt B 58, Wimr somnoimsicn arecihid. peid e sdvmees, AL
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METAL WORKING LATHE$79
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maslly K8 -'.'l'l‘l wood. Makn many ol ihs things vou pow have
en huy. Weite i un'.nr full descviption of ks 97 screw Susting
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rivn; sucnmatin, revarsibla femis; ruu
rarbt nd beft nnd sorews, 1days’ bris—
weiney back guaranliecs  Eeay UEriag.
Writn los drinils.

ATLAS PRESS CO.
1E4} Mow PlHcher St
HAI...H.H'I.AIUH. MICH.

FOPULAR MECHANICS ADVERTISING SECTION

THE MOUNTAINEER BOY
WHO WENT PLACES
{Continued fram page 1274)
he has caught the imagination of millions

of common Americans,

Bankers as a breed are not overpopular
these dave—but Mel Traylor is. He un-
derstands the average man and his prob-
lems. He knows how to help—and he does
help.

He's my favorite financier. And he
comes mighty near being my favorite
American,

He had, and still has, the will to get
somewhere, He has proved again that “it
still can be done"—that man can reach
any heights, if he wants to badly encugh.

PASSENGERS RIDE AERIAL CARS
.%9. ON CABLES IN ANDES
Aerial cableways suited to passenger
and freight transport are widely used

Colombig in sections where other modes
Ol lranspogftation are virtually impossible

t the mountzing, Steel cahles are
strung Aetween mountain peaks and over
themypass cars suspenided from the cable
loogs. These traverse impassable moun-
7in ranges at gpeeds of one or two miles
in howur and at heghts varving from ten
to 1,000 feet above the ground. One such
cableway last vear carried about 100,000

j:ﬁngn rs and 16,000 tons of freight. One

k] |
| I .

becase

ers and Freight

Aerial Cars on Cables 'CH'.'E -
suntaing

between FPeoaks of nd::

of the principal items of transport is
coffee, which iz brought from the moun-
tains where it i3 grown to the nearcst boat

or train co ction

- .
i )
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This Book Tells
How wvour Patent Ap-

l'-Jr':-IHu- 1% made; whak
kind of sketches or draws
ings are necessary; what
other papers must be made
out; how the Patent Laws
protoct you; why 1k 18 im-
portant to avoid loss of time
i getting vour application
filed; and many other jm-
portant pointe, JKven a very
sl ldem, M Bow amd  uselul,
may prove very volmibde, Yo
fad  l@ve mich B gsln add
nothing to lose by =sending Tor
Lhais Bos TOILEAY .

El
]
1

Small Ideas
May Have Large
Commercial Possibilities

Delays Are Dangerous
in Patent Matters
The FREE BOOK shown here
was prepared for inventors, to
gshow them exactly what stepa they |
I
1

must take to secure a PATENT. If vou
have an idea, you should send for this
book AT ONCE. It will tell you exactly
how an application for a Patent 15 made,
what informetion yvou must furnish your
attormey, and what steps he must take in
arder to proteet yvour inberests,  Remem-
ber, inventing an ariicls i3 one thing—gse-
curing the exclusive right to manufaciens
it, use it or sell it 15 ancther, Without o |
1. 5. :I’;|_',|-||1I you cannot expect Lo reap
the profits vour invention may make
posgible,  Send at once for this hook.
After vou get that, vol'll know exactly
what to do to protect yoeurself, '

FREE Record

af Inveation Blank
Abong with my hook.
yaip sy Teeeorl of Inw
aban FILEL hls klank :.I
ol B 1o 'H.|I L.d-c.l:l-l ol 34
n proper kEgnd form o
W II ﬂ."i"ll n ®S5EE  MATIEET
ooy e od Wadiie Tis 300 28 6
phonld Ry ofckélon EOF 4
Erise. In my bGeok el yoil i R-T otk
use  this forin fo profeot 3ous | moke  your  spplicotian
| B LT L palant.

et ook ol CLARENCE A. OBRIEN

Anvithing vou write me or scnil me 15 strictly REGISTERED PATENT ATTORNEY
eonfidnntin] hetwoen va, A1 letters and draeings |-.-1L WAE H IH E T n H1 D- ni

i steong, ateel, Gre-proof des, which are open only &0
mysell or authoriesl members of my stafl, | have se-
cured patents for inveniors Int'-'l.lr'ni in every &tate in
the Unien, Aly crganizntion is a lares apid officlent ope.
'\]'3 pr.al:l;:l:n 18 eonfined qu.ll:rrh' to Potents, Trocde-
marks and Copyrights, 1 have hod yenss of experience
in Putent Amtters,  When you place your iden in my
hands, I nm in position to propssdl 8l opeo (0 Scoure
oteativn for yoe,  Aly fess aen rensonnble, nned if you
calre, | can arrange eonvemient terme of payneant,

My Location in Washington

M offices in Washington are convenient Lo
the Patent CHEee, and [ and my ssaistants eon, therelore,
nppear promptly before the eflivials and Ezantincrs,

T . 0%
oo

|ll PEAEEET ahl BNY ENTIE

Lok T

| will menid

CLARENCE A, (YBRIEMN
Registered Patent Atborney

f0-0 Adams Building, Washington, Ik C.

Flense send at ence your ok, “How o Ohiain a Pagent™
anmd your “"Record of Invention™ form.

F I ] o R PR R R P S L e

.Bl.' E-un‘ lu '«'rﬂ!l:" +-r :Il'ml. e clearly)

st e s s s e e ]

Whete writles to edverfisers please montieon Pepulnr Mechanics
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“How to Obtain 5

PATE

This FREE BOOK Tells Yoy,
How to Protect Your Invention

Little ldeas May Have Big Commercial Possibilities

Delays in Patenting Your Idea May Prove Costly |
Get the Facts—Mail Coupon Now g

ACT AT ONCE—and protect your idea. Nemember, to get the benefita of your invention, you S
not only have to invent it—you hwe to PATENT it. Many men spend vears |}|:-rfr.r-:lmg A
invention, enly to find that ssmeone else thinking along the same lines has already received
a patent on the ides, When we think of all such cases that have come under our personal
observation, we eannot urge too strongly that you take steps to protect your idea IMME-
DIATELY. Delays of only a few days may be vitally important to you. Do not lose all the
benefits of vour hard work in planning and perfecting your invention.

Mail the Coupon for FREE Book Today

It ia of tremendous importance that vou file your application for a patent at onee,  Our
free hook tells vou how to proceed, what you need to lf::lmw about patents in general and
ives you an eatimate of our reasonable fees.  We also send vou o * huu;-ur:l af Invention™ {8
lank, Take the first step toward getting your patent now, Mail the coupon at onee, T
If you send along a sketeh and description of your invention, we will promptly write
you what, in our opinion, ought to be done in order to protect it, and for which
service there will be no oharge.

Highest References—Strictest Secrecy
34 Years of Proven Service—Deferred Payments

The members of the firm of Vietor J. Evans & Co. are registered Patent At bormeye,
Our legal and technical forecs include lawyers, registered patent sttorneys,

atent draftzmen and zearchers,  Our Patent i’-"lTl:r:-& and Federal Court practice .
158 oonfined to patents and trademarks,  We spesialize in these two subjects b
to the exclusion of all others. In our 34 years of patent practice, we have f
guceesafully served thousands of inventors to whom we can refer. It iz a
distinot advantage to an inventor to trmE]n}' an attorney located in Wash-
ington as the U, 5. Patent office has no branches.

Here's How We Operate

+ Ag soon a8 the description of your invention comes into our office, it is =3 -
i immediately put in charge of an attorney, who s particularly familiar with il
the kind of invention you have perfected.  Under his elose personal super- Rl
s wision, patent searchers and skilled draftsmen work. He personally sces
"your case through to ita conclusion. In short, you have the advantage of
highly skilled and experienced serviee,

When writing o adeertizers plecge mention Popular Nechanfcs
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' VALUABLE RECORD
: OF INVENTION BLANK

Mail the COUPaT Ir-|'|.'|'g.'. and in additien to the
I send you without charge a

. o 4 gﬂe 'i'-'ﬂ t‘i} 1.
:’ﬂnbenhm]. '

free hook., we'll
“liecord of Invention Blank,” This
form, when properly filled out,
may bhe of value 1o Vil &8

evidenee shoul r| nerg-
sionrequire it, Thers

ia o I'IIIIII or
obligation

for thia

SOTVECLE,
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o b D o . B
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What the Coupon Brings
Mail It Today!
Mail the eoupon todsy and
take the first step toward
protecting your idea. You
will receive the FREL
Book, a FREE Record of
Invention Blank, and informns
tion on our fees. Yonu (MR RN L]
no obligation by mailing this
coupon.  (Hir service I8 codme=
plete, our fees reas -’L“l le
.;|::-i. ol (erms tORvVenRient.
Don't waste |~|-|-1|-~.~ flmo
mal the coupon NOW,

VICTOR J. EVANS & CO.

Established 1898
REGISTERED PATENT ATTORNEYS

MAIN OFFICE: 600 DD Yictor Building, Washington, D. C,

BRANCHOFFICES: 1040 [3[2 L‘ul'.-.m!.- Ruilding, Chicago:
Sikd DD DBeoadway, Mew York: 825 DD Fi ||| v Philnadelphia
Trust Buwililing, Philadelphia: 514 DD Empire Hulding
Fletaborghs 1[0 DD Helbart 13 |-I lime, Som [-"mni:lﬂ.n-

Plense send e vour feee boak, ' How to Obtain n Patent,”’ sand vour ' Ilecord of Invention
Blamk,” This request docs not obligate me
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POWER SUPPLY FOR AC. SHORET-
WAVE RECEIVER

[(Continwed from page G023

divider in order to be sure that the plate
and zcreen voltages are as specified. This is
done with the usual power-unit volimeter,
Enlarged diagrams ot the complete short-

wave recciver and power-supply unit are
avatlable for those who wish them,

Forms to cast Lead Soldiers, Indipns, Trap-
pers, Hunters, Wild and Farm Anlmols.
230 differenit forms (o selecr from. Every
form guaraneesd o cast perfect Egures.
Send 5¢ stamp for illustraced caralogoe.

HEMRY L. SCHIERCKE Spencer Rd. GHEMT, MY,

Catch Fish!

Eels, Mink, Muskrnia with -

oir naw felling gxlvaniems] -

STEELWIRE TRAF. ‘Write ar 0llf FREE T I'A‘PIH‘FI‘Iu.hd Rargaln
talor. 1 Bax of our famous Flsh Baolt FEEE to Introsden nur trspa;
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Uszing the coils without the band-spread
feature, the 40-meter band covers about 15
divisions on the dial, and the 20-meter
band about 10 divisions. The coil-winding
data given in Part I will vary slightly with
different receivers. The two stages were
made to track across the whole dial by the
spacing of the turns on Lz and Lz This
is done with the trimmer condenser Ca set
haliway in. Spacing the turns on Lz will
inerease the inductance of La and lower
the frequency. Spacing the torns on La
will decrease the inductance of La and
raise the frequency, Very little trouble
was experienced in getting the stages to
track, The only time the trimmer con-
denser Cz need be used i3 when the coils
are changed from one band to another,
the condenser being reset for each pair of
coils, Volume is controlled by varying
the sereen-grid voltage on the r.f. ampli-
fiers, and regeneration by varying the
screen-grid voltage on the detector tube.

O
WALTON SUPPLY ©0., 3502 JUNIATA AVE., 5T.LOUIS, MO,

PATENT

whia lJEnt & ]u.:r:mt profits
know -:1 aortain
INVENTORS & i e
Jore F:I}N!rlllz for Patenta.

Dar book Pafend=Sems gives theas focts; sent free.  Wreits

LACET & LACEY, §15 F Sweet N. W., Depl, 5, Washington, D . Estab_ 1369

PATENTS —TRADE-MARKS

Terms reasonahble, Personal attention.
Zend maodel ar drowing for FREE advice.
Book “HOW TOGET YOUR PATENT” sent on request.

L.F.RANDOLPH, formerly RANDOLPH & CO.

Registerad Patant Lawyar
303 Vicktor Building WASHINGTON, D. C.

PATENTS—TRADE MARKS

All enges submitted given peraonal
attention by members of the firm,
Information and Booklet Free

LANCASTER,ALLWINE &ROMMEL

Fplent Law O e
iult:-l‘.l: = Washington, D. G.

Hi5-15th S5t M. W.

Booklet Free Highest References
Promptness Assured Best Results
Bend drawing or model

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

Listed Patent Lawyer in the latest editions of the Rand-MeNally Directory of Bankers and

Bank-Recommended Attorneys, published by Rand-MeNally & Co., Chicago, [I1.; The

Baggott & Ryall Directory of Guorantesd Attorneys, published by Legal Directory Corporation,
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THE RIDDLE OF MARS
(Camtemied fram page 531)

to plan and build and supervise them. Doc-
tor Lowell therefore assumed thar Alars
was inhabited by intelligent beings,

At the opposite cxtreme are those who
see in the mottled planet nothing living
but a wild vegetation, Dr. W. W, Cob-
lentz, of the burean of standards, has sug-
gested that the dark areas may be a sort
of prairie grass. Dr. E. E. Free thinks that
animals as well as plants may exist there,
but he does not believe animals have
evolved above the stage of crustaceans.
He reazons that, since there are no moun-
tains on Mars, there can be no swift-
running streams, therefore, the fishes and
other primitive life would have no rapids
or strong currents to swim against, and
wotlld have no reason to develop back-
bones, Creatures like lobsters are his idea
of Martians,

Dr. Harlow Shapley, of the Harvard ob-
servatory, also rates the level of life on
Mars rather low. He suggests that those
whao try to signal the supposed inhabitants
of Mars should first practice communicat-
ing with carrots and jellyfish, “If they
succeed 1 establishing relations m that
field,” he savs, “they may have some luck
with the Martians."

Dr, Frank Schlesinger, of the Yale oh-
servatory, thinks it entirely poszible that
animals may exist on Mars, even intelli-
rent animals, bit doubts any of them
would look familine to us. “The chances
are extremely great that not one of the
animals of the earth is represented on
Mars,” he sugrested. “If there are intelli-
pent beings, the chances arec not one I a
million that they are formed like us. It is
possible to imagine animals without heads
—without bones. I have no doubt that one
of the most horrible sights that we could
possibly see would be a collection of ani-
mals from Mars—it there are anv.”

Prot, William H, Pickering, the Ameri-
can astronomer now resident in the island
of Jamaica, thinks it probahle that there
are intelligent Martians—and his reasons
for thiz judgment are found in certain of
the dark markings or so-called “canals,”

“My study of the dark lines marking the
surface of Mars convinces me that no one
explanation will account for them all,”
said Professor Pickering. “When the Ital-

(Cantineed o page 134A)
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THE RIDDLE OF MARS

i Continued from page 1313A)

1an astronomer Schiaparelli, in 1877, first
gaw these lines connecting dark areas, he
named the lines ‘canali’ because he thought
thev were straits or water channels con-
necting the seas. But now we know that
the dark arcas are not seas. Indeed, there
are no large bodies of water on Mars: it is
all land except for the polar coverings of
ice and snow and the great marshes which
border them when the ice caps melt.

“Moreover, the canals measure anywhere
from twenty to 200 miles in width and
many of them are thousands of miles long.
Watercourses of such size could hardly
exist naturally on a planet so small and so
dry and it seems inconceivable that ca-
nals, 200 miles wide and 2,000 miles long,
could be dug and maintained artificially.
Astronomers are agreed that the markings
are mot water but are stretches of vegeta-
tion, though of course there must be wa-
ter from some 2ource to support the vege-
tation. With this understanding of the
meaning of canal, we continue to use the
word.

“Anyone who will carefully study the
more than 400 canals that have been
mapped on Mars, will see at once that
thev are not all alike. There are some that
change their position by as much as 100
miles. Some canals appear suddenly, and
after a few davs are gone. Thede phenom-
ena cannot be cxplained by the flow of
water through irrigating ditches,”

Professor Pickering accounts for these
curved and temporary canals as the tracks
of great rainstorms. Because of its lack of
oceans, Mars has less erratic and more
dependable weather than the earth, he
thinks, “The Martian winds that carrv the
rains travel in fairly fixed courses,” he ex-
plained. “I have watched the behavior of
clouds traveling from the polar regions,
and have mapped five regular wind tracks
in the southern hemisphere and one in the
northern, If there are intellipent Mar-
tians, they would naturally plant their
crops in the paths of these recurring rain-
storms,

“But there are other canals that cannot
be explained as rainstorm tracks, They are
straight and permanent markings, There
is one, known in our maps as Bathys,
which crosses the great pear-shaped desert

{Continued to next page)
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known as Thaumasia, In 1924 when Mars
came closer than it will for the next 100
vears, and the seeing was extremely good,
[ saw a marrow, very dark line threading
the center of one of the dark arcas crossed
by Bathvs. I am convinced that this dark
line indicated the location of an irrigation
channel, It was about bve miles wile.
Dark arcas spread out on each side of ir,
vegetation watered perhaps by side ditches
too narrow to be seen, But the straight-
ness of Bathys between the bends was re-
markable. The whole system iz 1,600 miles
long. I cannot imagine a river flowing for
that distance as straight and uniiormly as
this marking indicates, It must be of arti-
ficial construction—though it may origi-
nally have heen a river or series of rivers
straightened and connected to carry the
water by means of gravity guickly and
economically to the agricultural areas.
There are several canals of this type—too
symmetrical to be natural occurrences;
they must have been planned and built.”

There is still a third tvpe of canal on
Mars, Mostly it is seen in the northern
hemisphere where the deserts that give
Mars its characteristic red caolor predomi-
nate. “These desert markings are all faim
and temporary, but are fairly long and
wide and are clearly distinpuishable,” said
Professor Pickering. “I think they repre-
sent desert crops planted to make use of
such water as falls during the semiannual
rainy season.”

Thus, on the evidence of the straight
and narrow canals, Professor Pickering
thinks it reasonable to admit the possibil-
ity of intellipent Martians, But there is an
astronomer it France who denies the ex-
istence of any straight-line markings on
Mars., The canals are an aptical illusion,
perhaps based on a few surface cracks,
rifts, or spots, sayvs Dr. E, M, Antoniads,
of the Meudon abservatory, or they mav
result from an aceidental arrangement of
silver granules in the film,

Dr. R. J. Trumpler, of the Lick ohserva-
tory, says there can be no question that
maost of the canals represent real features
o the surface of Mars, But he sees noth-
ing artificial about them, and interprets
them as depressions in the crust.

So Mars is still a riddle. And if any of
the amateurs, who have aequired a tele-
scope, are looking for a fascinating puzzle
to turn their tubes on, here i3 one right at
hand—only some 63,000,000 miles away,
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RACING SEAGOING HOTELS

[Continwed from page 5413
if we were burning coal Naturally we
snuffed a lot of black dust into our lungs
but strangely there was no consumption.”

“Nes,” said Barton, “it used to be reg-
nlar murder down in the stokeholes. We'd
burn about a thouszand tons a dav: that
meant, too, the handling of many tonz of
ashes, Solid masses of clinker like big
hunks of iron would be hauled from the
fire boxes, Sometimes a lump would be so
big one man couldn't lift it. They were
wheeled to the ash ejector where a gang
worked constantly breaking them up and
feeding them into the hoppers to be
spewed into the sea. There must be a cin-
der path along the floor of the ocean from
New York to Plymouth. The men used to
have terrific fAghts among themselves.
They were powerfully made but one of the
qualifications of an engineer officer in
those days was that he be able to lick any
man in the black gang.

“We used to work ‘em with gongs.
When the automatic gong sounded, they'd
open the hres. You could zet the electric
control ko scund at such intervals as were
neceszary to keep up steam. In a four-
hour watch each man would have to shov-
el about ten tons of coal into his fires. It
was frightful work, But we had to have
steam,

“Wew men would have such broken
hlistered hands we'd have to deal out rags
to "em to ease the pain. The old hands had
heavy calluses on their hands, and back
muscles that writhed like pythons when
they shoveled. They always came aboard
drunlk,

“When we had negroes, they'd desert in
batches of fifty and then we'd have to
round up anything on two legz, That way
we'd sometimes have men who merely
wanted to work their passage across. We'd
play the hose on them when they fainted
from weariness or seasickneszs, Biut we
had to have steam, Every man was needed.

“I gometimes wonder what has become
of those firemen. We rarely see them
hanging around the docks anymore, Most
of them probably were killed off in the
war. They were grand fighters.”

“You're right,"” said Campbell, “I remem-
ber when I was junior second we had five
paszage workers one vovage. There was a
college man among them, He begged for
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a chanece and then got seasick first thing,
He would not work. The fitemen were
asking for coal and where there should
have been mounds of it on the plates in
front of the fires there was none, I found
this blighter in his bunk, slung him on my
shoulder, carried him into the engine
room and laid him on the plates. Then I
tossed a bucket of water on him. He went
to work all right,”

Nowadays it's a much more complicated
job running the mechanizms of a giant of
the “Mauretania’s” proportions than driv-
ing an automobile,

“Take one of these rescues at sea,” chal-
lenged Jock Campbell *“Who ever hears
of the engine room then? It's the deck
that gets the medals but what could they
do without engineers? They give the sip-
nals and we do the work., After one of
these rescues it is ‘Captain this’ and ‘Cap-
tain that,’ but who ever mentions the chief
engineer {

“Remember the Swedish freighter, ‘Ovid-
ia,' a couple of years ago ¥ asked Barton.
*She was foundering 1,047 miles east of
the Ambrose channel lightship when the
‘Mauretania® picked up her 305, We were
220 miles away. That was a time when we
used all our speed. We went slashing
through the heaviest kind of a =ea at
twenty-seven knots, squeezing inte the
boilers every inch of steam they'd hold.
We hove to half a mile from the sinking
ship. She had a bad list and clearly was
doomed, but we dared not go closer, for
she was out of control and might drift
into us,

“We stood by for an hour and a half
until the captain of the sinking ship con-
cluded she was past hope. They came off
in two boats, twenty-seven men and the
captain’s wife,

“Below, at such a time, it is much more
complicated work than ordinarily. The
ship must be maneuvered constantly, From
the bridge by telegraph come a succession
of commands, ‘slow down,’ ‘full speed
ahead,” “full speed astern,’ ‘stop,” ‘hali
speed,’ ‘stand by'—oh, you get everything
on the dial during a rescue, especially
when it's stormy—as it usually is. Those
orders have to be carried out instantly.
The very life of the ship depends on the
alertness of the men topside and helow.”

“Well,” said Campbell, “we could man-
age without the deck, but they could not

(Continued to page 1353A)
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~do without us. T could learn the deck stuff
in three months, I think,” He winked at
Barton who slyly winked back. This is an
old feud between the engineers and the
deck officers,

“In the Bay of Biscay,” he continued,
“when the ‘Lancastria’ took twenty-two
men from a Danish ship, the ‘Scheldestad,’
I went to the captain and said: ‘If the en-
gines were to break down now, how would
you save this crew and get all the pub-
licity # Well, that time we put our ship
across in a heavy sea and that's not easy
to do. But did anybody mention the en-

imnmeers? Not in my htaring."

“Navigation is the same from any deck,”
said Mr, Barton, “but the insides of one
ship are never quite like another’s. The
skipper can come aboard a new ship the
night before she sails on her maiden voy-
age, but the chief engineer must stand by
while the ship is being built. He has to be
familiar with everything that’s built into
her; power, lights, steering apparatus, ven-
tilation, water supply—it’s all under the
chief engineer,

“NWow 1 did not feel so very strange
when I first came aboard this one, but I
had been in her sister ship, the *Lusitania,’
and that helped. But if you go along the
Clyde today, wherever there's a new one
on the ways vou can find the man who's
going to sea in her as chief close by,
which probably 15 the reason tor the ens
gineer’s chant:

AW hen in doubt, when in fear, !

Always send for the chief engineer.” |
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LICENSE NUMEERS SHOW DAY
AUTOS OFPERATE IN GREECE

Automobiles with even tag numbers o
erate in Greece only on certain weekdays
while those with odd numbers use th
strects on other days under a recent gov
ernment ruling designed to reduce the im-
ports of gasoline into Greece. All classe
of passenger cars and privately owned au-
tomobiles are affected by the decree, but
not ambulances or official ears uszed by
government departments or the diplomati
corps, Some persons have met the situa-
tion by owning two cars, one with even
numbers, the other with an odd-numbegr '5
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GGDD wondworking craftsmen must have
good tools. Thar's fundamental., And
the “Irwin" Bluwin Bit is made to meet the
mOosE exacting requirements by a factory thart
has been making bits for over 40 years. The
cutting head is sciencifically madeé and heae-
treared 40 as to bore cleanly thru the tough-
est of wood. The shank is serong and will
fot bend under heavy pressure,

Make this test vourself. Lay an“Tewin' Bluwin across
the palm of your hand. Kun your Gagers over ics
satiny finish, Observe carcfully 1is perfocr cutiing

head. You need go no further, for i1s Fi
possibilivies will Ee immedrately npmm!.’:r R

INTRODUCTORY OFFER

There is a blue and oringe g actached o svery

By lewin” Bluwin Bie. Send this g 1o The Irwin Avger

it Company, Wilmingion, Ohio, with your name
and addsess and receive free of charge a complere sl
of working drawings of the arbor and rrellis piceured
ahove, “lrwin™ Bluwin Bigs for sale in all sdees by
your hardware dealer, or write direcr.

THE IRWIN AUGER BIT C0,, Wilmingron, Ohio

WIR

WOOD BORING TOOLS
CUTS TRUE=CLEAR THRU

THE RADIO ROBOT OF THE
AIRWAYS

{Continued {rom page 498)

rles at which the waves strike the layer
and are reflected back. Hence, to obtain
uniform results day and night, the fre-
quency for each radio set on the ground
and in the air must be changed to conform
to the movement of this ionized-gas layer,

Changing the frequencies of all radio
sets at regular intervals meant that every
ground station must close down for Afteen
or twenty minutes twice daily while ex-
perts regulated half a dozen dials, changed
crystals and antenna, and checked results.
But more important still, it meant that
every ship in flight must land te have
these adjustments made. This might be
avolded if the operations were aptomatic.
But making a robot to do the work at first”
seemed a hopeless task. Here are some of
the things such a robot would need to do:

Change the crystal which in turn changed
the wavelength; tune the crystal-oscilla-
tor circuit; tune the doubler circuit; tune
the power-amplifier plate circuit; tune the
power-amplifier grid-input circuit; neu-
tralize the power-amplifier circuit; change
the antenna, and, finally, check up on the
result,

Engineers shook their heads and said
these operations required a trained human
brain. But they began to experiment and
found it would not be so very difficult to
change erystals automatically. They kept
on experimenting. They built queer-look-
ing levers, pears and cams and hooked
them up to the parts to be adjusted.

At last, they were able to adjust each
part individually by some wmechanical
means. Then they corvelated the individ-
ual controls until the hodgepodge of gears,
levers, wheels and pulleys terminated at a
shaft inserted throwgh the control panel
They removed all the dials and placed a
knob on the end of the shaft. At one side
of the knob they printed the word “day.”
Opposite it, they placed the word "night.”
Then they turned the knob to operate all
the attachments fastened to the shaft—
and it worked.

At present the automatic control is in
the tail of transport ships. Soon it will be
on the instrument panel. Instead of land-
ing, or sending a mate back to make the
change, the pilot then will merely reach
over and turn a knob,
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ETTER BOATS
at Lower Prices
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FREE sampLE!
CASCO

WATERPROOF

GLUE

It will work wonders for you as it has for thow-
sands of other Popular Mechanics readers.

Things that would not stay glued before . . .
now you can put them together permanenily, in
spite of moisture, heat, rough usage or plain
neglect.

New Easy Method
of Building and
Repairing Things

Home craftsmen and amateur mechanies every-
where are discovering how CASCO Water-
proof Glue, the wonder-working adhesive,
makes it possible to gloe things easily, gquickly
and manently . . . just as is done in big
woodworking and furniture factories,

And they are amazed and intrigued to find
that CASCO . . . a clean, non-odorous powder
. s« Mixes so q“ifkiy in cold water, furmi.nj; a
creamy, easy-spreading glue, makes all jobs
permanent, heal-proof and moisture-proof.

Unlike ordinary glues and pastes which
harden merely through evaporation, CASCO
SETS CHEMICALLY LI CONCRETE.
Articles glued with CASCO stay glued.

JIG-S5AW

New ruzzie

- « « BULLETIN

With your sample of CASCO
Glue you will receive this in-
I;Epﬂsting ;|.r|rJ. I‘I-E!':lfu] Bulletin
« « « bells how to make your
own Jig-Saw Puozeles.

Tear This Out!

GOOD FOR FREE PACKAGE
THE CASEIN MFG. CO. OF AMERICA, INC.
209 East 42nd Street, Mew York, N.Y.

Pleasesend me, absolately Free, a sam-
ple of CASCO Warerproof GLUE.

THE EASY WAY

CASCO
GLUE

I' 3L =37

Mail Holes Filled with Glue

Holes made by countersinking nail
heads may be hlled with glue so that they
are almost invisible, With a pointed stick,
or a sharpened piece of wire, smear the
nail head and edges of the hole with glue,
and immediately rub the surrounding sur=-
face with fine sandpaper. Wood dust pro-
duced by sanding will mix with the gloe
and fill the cavity. Continue qanding until
the surface is smooth and there is no glue
on the wood, If the hole 15 deep, it may
be necessary to add glue two or three
times,

Cloth Form Helps in Gluing Veneer
to Curved Surface
Gluing veneers on curved surfaces is

simplified by the use of this clamping tool.
Take a piece of canvas or ether strong

o

=

L
ELaTH
H‘h

W

Venger Can Be Held Fi_n'n1E on Curved Surfaces While
the Glue Diries by This Method

—

cloth, long enough to cover the section to
be vencered, and tack it to two square
wood blocks. The eloth should be suffi-
ciently long to be wrapped around the
blocks a couple of times so the tacks will
not tear out. Care should be taken to see
that the form is neither too long nor too
short. The old veneer should be removed
and the new picce dampened to make it
more flexible. Glue is then brushed over
the two contacting surfaces, after which a
piece of paper is placed between the ve-
neer and the form, and pressure is applied
to the form with two clamps. The paper
prevents the glue from sticking to the
cloth.—H. L. Weatherby, Montgomery,
Alabama.
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New “Delta® Seroll Saw

Enrns Thnusnnds of Dollars for Puzzle Makers

For spare time, full lime, or hu'hh}h].rnu toao, can
use this remarkable new™Delta™tool to*cash in"on
tremendous demand for jig-saw puzzles, Starling
with one saw, some“Delta’users have as many as
50 units going at full speed. Offers many other op=
portunities for woodworking for pleasure or profit.

Send Coupon for Full Details

Few and rulically different from any Seroll Saw
on Elis III.'i:I'i.l"I. AL 1,800 strokis prr mminiile Lhs
“Thelia' Serall Saw has suach periest balnoos, such
absonics of vibretlan, that s pencil an be &
on emil on the sew table without tipping over.
This & the ooly Scroll Saw of this type oo the
market rlll:l;'l. that can peis fhks righd £ Fro-
dices smosth, seeurate work,  Jlse many mu-lﬂ
eakares. Th  Wow CDielte” Seroll Saw man alse
el for fling, saniling, amnd holisg,

- 10-Day Trial

“Deln'” Teols 4 always avaflakla
Eas' _Tm for 10-<sy Tria) without the elicht-
tsb TiSK.  Salisfaction goarambtesd.  For fall detalls of
thls libeeal off=r, plss Ensy Paymenl Plns andl FREER
copy of illustrated 1933 “Delia'" Catalog, send the con-
pon bilow —TODAY | No ohlizatlons |

DELTA MFG. C0., 3TTS M. Holton Strest

A Complete
Line of Modern
Motor-Driven Tools

*Thaelte™ Woodwerking Tinita are nflll_il:-h:.:‘ru.h.rﬂ Dept. A433, Milwaukes, ¥Winconslin
varety of EI:ILI:I.bI!II.I.I.DI:E. a%1||l &t l.'lmu- l.-l:- it L i-_—- " ——— T T
fiects. The “lelta'™ ling in GELTA MFE. CO., 3776 N. Halton St 1
eliuled Jedmlera, Ciccalar HBuwna, £ =n n
Iiend Saws, Setoll Baws, Wond- | ““’ ALRL, MBwauhes, Wisconsin
Ening Lalthes, [!lnl'l Drises,  lagy o r'_[llaol:- me, 1'r|1||l:|l.:|: ohlipstion. on mailing 18t to receite
Horing, Keating, Sanding, |_r|,|j 1.'|||"' [-'ﬁ ERE ' Catalog of |'..'| Ity Wondworking Toods.
Mortising Attechmenis. and & Alan remd full detll.l-.- ul your LE-Day Tral Ofef atil Easy Pays
complata ling of seemmiorbes, I ment 1'lans.
Send Eﬂllpﬂﬂ For 1 bt 1 11 V.Y S
FREE ] I Address. e s e Y S T o e e T e
E AT A.Lu G R .. | ¥ 1 - | IS
T . T S ——

sl ¥ i 1] l
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thmu"‘!j='"'""l"ltE" Ufum.? which | Ogerato from Yoar Home ¢f o Bmall 08 wlling
reiemble Tiny Megaphone fictang Trpewriter Rilbons by mall.  Patesded mackine
in the Ear antirely euc of sighe. makes best $1.00 rib¥aa al enst of 18 Bend

Ko wires, barveries or bead patie. A fer sample and complete mall or-

They ift ineipinisve. Wit fof 4 der  plan,

bocklet and iwors itatement u-fm” % RIBBON INK COMPANT

el Inventor, hiemsell deat. Leaden Guprmebes Hide-

A.0. LEONARD, int., Saite 84, 10 Eth Ave, How Terk

Walsh Garden Tractor

nil Power Mow -—
& l';:"nl'l'l lire E'IJ.’-("HE.HE !-Ia.:&tl:;é:rbi'ﬂrﬂmuhﬂﬂ Flarlsta, ELCTIONE = ;rt.l..nnl
g ! altmen, Poultcymen no rienk Sen Miles Awny! Tistant e and ob bects piem elase. Over TR,
3 r" Plows, Seeds, Cultivates, Mows Lawns & Hay Rong, hemss boiend. B abs bn Farope. BBIA of Tan., Thoissda pleased,
q, . Flimilnates Hand Work. Diws Belt Joba, Bl " on arrivel poy
- "IJ ] and Twin engine. Rl to walk or ride. Send No Money ] Do mrrive) PRy FREE W'hh
= |_||.r| !.‘ﬂ-} HEW LOW PRICE—PAYMENT PLAN o, only 8175, plus postage. ‘Two o 8325, | o o - hisorid
g Write fop r.:If'llr,m-l"'l:l 1::“!-].“ ﬂ'.l{ﬂ.]'.l:_l:”‘ .FﬁE‘Er ;‘:r pensl pren aEdl won pay postage )l Bitls R 1l L I;,'mpn;l'uu.l
aneapolis, Mina. New York, M, . K
WHISH IHAEI[_IH s 3338 Talmuie Ave. T3P, Miueriy St aetlon gEarantes] of MOnEE o3 back. Bend bodiy Fb.'ﬂn.:' Fro Plooe 1o

Bargain Mouse, Dept 17, Des Meines, lowa | wiew thin sum,
LEIMAN BROS.
ROTARY  Gas Pumps, Air Molors
TAKE UP THEIR OWHN WEAR
NOISELESS wnsed Tﬂl;ﬁl-pl!l‘ foedern, £us b

0
POWERFUL Shies. o B, b ath s

EFFICIENT nputomnticand specis] machine,
MANY SIZES—VACUUM-PRESSURE

Leiman Bros. S nr i

Eanish the l.'il"lii-'l'lIF:I;I Tag to L]
thnusands hnve Maksyounself fres
;;nu. nppy with Tobacoo Redecmer.
L a.mﬂ.-al:liuw. ot hahlt ferming.
Write for fres bookiet telbiog of in-
jislous afgct of tobacco ond depend-

nbde, ensy way Lorellayethe
ATAVINg many men havi- | EpEE
Hewell Pharmacal Ca. BOOD
Depi. 300 St. Louis, Mo.
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TRIPLE
PROTECTION
for TOOLS

Oiled with 3-in-One, workshop tools are
protected three ways. As it lubricates it
cleans working parts and goards them
against rust. Three fne oils—animal,
mineral and vegetable—are blended in
3-in-One to make it provide this triple
rotection as no un:!m:trj' oil ever can.

se it regularly to save expense. Handy
cans and bottles. Sold everywhere.

3+IN*ONE OIL

JIGSAW PULLILE
SUPPLIES

W mrn aupply headguariers for pozzis m-
thuskasts throghoeut the country.
Flywonds, staln gle, 'Im:un.. anw b l.u:.
epeclal gurden patternd, Send 5o for s

Complaie Fuppilesr af [Mnbeazabla J"rl-m:

WILD PUEZTLERS
New York, N. Y.

Dept. D2 E10 E. 11 Sirest

= NOMNE OTHER LIKE IT —
Fraw Catalog of

FINER, BETTER, MORE DESIRABLE

CERSTHNER TOOL CHESTS

418 Calombis Stk

ADVERTISING SECTION

Y EAI‘I‘.
GO0 ¢-Goodrich

OTHER TIRES { quo

g WANTED. *"“_}* 19%4.40-11./

hards e
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338 wrrar ROM-GLARE

HEADLIGHT
AL TusEs MEW | REFLECTORS
i [GUARANTEED
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o 2 0l e e 23 5
O DD
ot ot e e
i e e e e et e el
lHEEREEEES

I
n
]
H
E
=
T
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¥ InED -
g CROER FOR 2 TIRES

!Iﬂﬂ:l nl:ll:llrui mith sarh thes ond
Jniaia B Eeinl fEdly ||-|
et |r: o W O AR AR s & frh
zE or reg MO IR B2 M prica, Dr:lar “| Al

MIDLAND TIRE & RUBBER CO., Dapt. :ﬂir_a]

o
i
2

1000-10 Weat Sixty-Third Strawt, -ﬁhl..nl'r.\. IBinsis

In Btock—Immediate Delivery
ﬁ":é;_tu‘i :f.'_.'.:;-. bl "ETL""";‘ %
ﬂ::ld [~ rﬁl‘!:hhﬂrpuuur-udr‘ . K
Write for Catalag No. 10
CHICAGD GEAR WORKS
T8-T11 W, Jackaon Bhd, CHICAGD, BLL
BIG MONEY Building NEW
BOAT SENSATION! MAKE

108
FROFTT on eacle K EI-YAEK Fou
Ie "*?ht-:;f.lummn.'ulﬂtn & (%050 EtaTis
plege “cu - 2 :
woll 't glnk, 18 Ika, jrmt thing
afinat| RUSH 100 fof hetalls And Lrret Money-
Moklng Plan! “First rome, firet served."
MELD 13 . Markst, Dope. B-43, | CHICARD

int Your Own
: m&’ﬁﬁ?&
[ R[[ CLASS BIN

& CLuB

: CATALOG |

K.IHKADE GARDE.H TRAEI’GR

and Power Lawnmower
A Praptieed, Proven Power Culilvator for l.‘.i-.lr:lm
s, Buburbanliss, Trickem, Floriats, M umar
mm, Frul.t rowens aind I."l'.l1.||l-r!|'!'l'|ﬁll
Raduwced Prie
| AMERICAN FARM HM:HI ul: Murun‘r
| 08D 30vd Ass. BE Milanespaiis. M
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Electric Telegraph Set
BOYS ety e T et e 1 5¢

to your friemds. ]J-| sttar seill get dwie sets, Book them L
az ahiown in the direotions, for TWO-WAY MES-
SAGER (sending and recelvingl. Mo trookle ot sll
to operote with the simple instrectionss that ac-
COIEpRnY ol el Il]u- raled G any
stnndard dry hattery obtainable every-
wheres. With this outft v o bearn tio
trunseit and receive ns (TEg L] I'._l,

l:]l.ll'." BMorse Intermational Code, nned H‘"“\:\‘:.
T YTy shartd Lime bedmme fn ex-

F-.‘:rt- operntor. Mounted on wooden
ki TRRASEFRIRE 4 X 3 10 o | |.ﬂ:|
conatrurtion throwghout
'||'“|I'.|| h:l_l... agiHgniar, I|| ]
inture Western Union bine |k-
frive: ked in peat box with fall

Eleatrician

1dc

Ulustrated  instroctions — .
ALL FOR 15 [without Add ke for 4
hattery] postpaid

{Canadn and Foreign 20e.) !
ITD page calalog of :
noveltles, lohes,
tricks, purzies, eic.

JOHNSOMN SMITH & CO..
Dept. 818, RACINE, WIS,

CAMERA

and COM-| -
PLETE ﬂl.ITFIT 35c¢

Add 10c Tar post
and packing

1 b e paiian b8 pa
1EAT,

LETEOTFIT Iilll'lll:“.'l.

N O
The CAME 1
rackir. Exirs FI1LS] #0o por phckage of & Fil

1 with 10w anizs (o |--r|-.||| [T,
Friotieg Papsr §0a plaiag

J-IIIIHS{IH SMITH & CO., Dopt. 833, H&EIHE Wis.

5 10 gane ELECTRLE MOTOR

I:.'Il'

:...rl-u ¥
11

250 MAGIC"® THIL".H.E

An #eElknl Ble ok

ganaeris
I:ln I.-|. 1]

]
bkl |l'|||||-:| B ha] s
Erarhy. oie. Frolesly il
=i [uapreied. B paafpsid

16 CARD TRICKS and h.-l.hl al I-\.ld
Oy :l-.a.- all ghes i

e
RADTY EETE™ l.h.""!ql". bix = 1ti -lr.-J

fwer  [ur

e e aitel il g
L-ﬂr\:_l:l"-.-ll al pom; ric EHLTH-:*. bk ll.-u..!:inuup.lld [t

Tlahr

.I.mie Wunde; Crystal Radio Receiver

|Repeating and Single Shot Air Pistols

''BLANK CARTRIDGE PISTOL

- = heoir, Frids '.I-ﬂl. ﬂun-llrlur quality; 31.00: Blsnk
Cptridg e, l":ll.' = HHE. Halsier |Uorboy irpd for
Bimnk Larirege Fistol Slc Shipped I-'r Eapress oolys
JOHREDMN !HITH i C. Deps. OIT

HEW POWERFUL
25 .!.ll:l 10¢ for postage
and packing
toya. A gkt hig abomis angine, e ng
T inghes in helght by 2 44 Ieckes in dipsmeter
canti. Yol dhicil s i nin, o, [U& 8
revelation to see the Iy whesd spin aronesd
up  Jmac dight up, 00 tke bodler with
waler, and Im B [ew minwies the engine I
runs o alealic] oF esinm] e LI—'l.Il'_II:Il!
POIW IR

MODEL JUST OUT

The workl's bilggest value In mechnnicsl
{74 Inches io elreumbisenes) for DMLY 25
Bt 0 Ereal rate 48 s000 §&8 ¥l el Sl
runing at I:|:-I|| sl Wi inodlal fist oWt

Hps Ay whesl for running smsll

mechaniosl toys.
Fully Teited —Guarantesd Te Run

[ in dodlproad,

Fisrmdeas aL,,r lu-l-lHI el '_'Il.r\—

—_ o Lhe faoney
Belle dor UNLY & bl pemlaps e
kg, Beally woith deukle

BOM EMITH & CO., Dupi. 5¥0, RACIRL, WS

Bay what yoi will about
Ehsrriienl &nd Baitery Sein, o
LCEYSTAL gt has tham sl
LAt for almplicity and clear-
nes ol T
lutzly no
i =Tk e L Livriass: By Ly —nim
tilhiw Lo wosr oub—oo maine
lenanee xponss wha sy er,
Cost nobthing wo operata ngwl

s

will last ndefinludy, Hepep-
tlog & Joud and clesr. This
Havaiver is gumeur mdi

ap gqeich fewalts. "I
wetl Ear Freasa snd Kziial FEErEi AT

1] r &ll '
by, B2.05 gl ”H-H“H “IT"IlE'-I F‘ BN, ﬂﬁ'.'rl"‘.“ll\.

Juat Wkl Fowes
A

. |||-- " T |-:'
ki ma alF P b el

F‘HH:EE-- 5|r| nlu Shat FI-!-I + & 250
100-%hot Mepeating Pletel . . . . o 500

JOHMNSON GMITH & CO. Pept. BX8 BRACINE, WIS,

s agiirgl ferplet,

Paptariyas

T Prices §0c
sq00
Flppsd I:!..!:';Fl-l-l-

He
grozuid,

3 el :u-...' Cariridges chininsbin prefys

BD'I"’E' THROW YOUR VOICE

Into o trunl, under the
bed or smywhere, Laots
of fun fooling leacher,
policemon or [riends.

JOHNSON SMITH & CO.

CATALDG T RACINE, WIS,

& sapy ol our HEW CATRLGE -lllld an racalpt of 1., or e De
Lunp lem miih chath bisding T B hid GEfled Than --.-.n-. [T
bachk af s ki in sximisrca. phfed ol a8 The Baienl 1p|:|“|
Ir mEpic wFrEri ravElthHn, FI of il i ng o, r.l.b..u
riamrs, snusuEl aed H1'|l|'llﬂ1 backs, Cuttasilies in soods sad plenis. |
e urarscuraibe siseshese.

| maanawssne

Wil by CTids, Mosqp Orgar, Ghaok o
e = > @ i d th trilo. All for 10 cents postpaid.
Rimsa sné Pustsi Rates ssvepted i 307 maded tor Exirorere | JOHMNSON SMITH & CO., Dept. 839, RACH 15

THE VENTRILO

a little imstrumemt, fits in
the mouth oul of sight, zsed
with abowve for Bird Calls, edo.
Anyvane enn use it, Nover Tails.
AlEp ;Erpnurllln\l'mhilu-




LEARN AT HOME

F. Kiwo was “a poorly paid clerk™ when he enmalled for
the h-nnl.-l::-:dud_l." ]:Im.ﬂ.l Ltlum al the Trlermatienal Schoal of
Dirafting. Throwsgh U.EE perseverance he became Chief
Draitsmnn of the U, 5, Steel Furniture Co. He is now earmisg
I:IH:II.'EL'I:I a day ikan he used 1o cam in A week,

E"|'EI Hutching became Chief Drraftsman for the Amwrican
"-iln.'l ard Company and iscreased his salary 3005 =— also
as a result of our tralning,

There I3 mo douht that Draftiog ofers a real eppocluidl ;
ambitions men and it will pay ¥eu 1o investlgate de. Alail
coupoa for fres booklet,

NTERMATIONAL TING

SCHODL OF DRAF

Divisian of tha International Cermespondiacs Schools
Bax 5040-G, Seranlon, Peana.

Wikout eost or ebllciibsn, plepss fend me foll detalls of yoor
=iy eourse Im

Mechanicsl Drafting Eﬁtmn:um1 Draftiag
Architectural Diraiting Ship Drafting
b (T ] R SRR E T S Lo Py e i G LA LR A | LA R DEOEE
LTI it o i s e s M s Py A L L 1
COMPLETE

SODERING KIT 5l*"""
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THEY'RE

ALL YOURS

u'l.in:r Pus! Handeeds of charm-
§

[~ |p.||,- friends] A sofT fob with money to

] { shewd! A chance for fame on
v'rie ali yowrs when yon
i;atqrnﬁu.c:-: T Sax.

the mirl
learn o
" Lo m_r.-:-nlgh. Maoy
amce bands in go e ot
See youor lo Buescher Desler o
send postal for besutiful catalog.
fermed, any ipstrement. Weite voday.

/] HESCHER L

"DEPENDAELE POWER —Lower Prl:uq

Casti Jo pir 1“1'! tll.l-lul..l. I:I.lulTllH 'l'ﬁl-'l.":'l"ilﬂ’l Dmgy sll darm merk
Bowr 1B FEA kies s e Bawy T §iass
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Ell:rittur- = r||. Emml "-“, - .

Tracter O % SHAW MFG. 0. CREET Iy
] A4 Comber B, Wl

I.S"F;"‘:i:b Galesherp, Kamsdas

SUPERSPORTSTER & HEATH PARASOL FR EE

m&mnﬂumw Emue of new magnzins fo ﬁ
CLEVELAND MODELMAKING

HEHE and Practical thbhn e
ﬁ' tﬂ;“ﬁd"" 7 E‘&'.:[.“.:..m. { piplunes thus e
# Y “'“‘"" rar ke A 'ELJ s R o et

i P e UM thes Lrem zop

T

:.Inr‘-l..-.l “-uﬂﬂmﬂhl Mirwi, IMI‘HIIHI-H‘ v Clavaland, Dhis

relEn;: ll:l.ltrl]

ELECTRIC

Fieirin profiernz r\-‘
I_..-H, mdle wf -..\_ I -u\-lll.-lti
¥ I r-I ..... ¥ Beiiiida.

-b‘ i chams,

| sxieeise pasta. B

B W\l'll.l.llf GHLY §1.00.

(o2
[a 18 Il 1% exfim ‘El'r!
Tits afer siabdmern shorily,
L. B.ALLEN CO., INC.
G760 Bryn Mawr Av., Thicage

ARMATURE REWINDING

Complets rewinding o origin I.I.EHI'II o bl
All wark qnﬂrﬂnflmﬂrdllﬂin!ﬂ i huurﬂlﬂ-

fsa, Clat oir e b prisss [or armulares bar Taoeam cleasdi
k‘hﬂ‘.:lbli abenra drile &8 well me slenotiee groefalors agd sladls

T0 SELL NO.10 PEN

AGENTS WANTED eexcic anocomenss

Mr. Chai sarniad 0240 pelling our pena,
Yo can ton. Pen makes mcbon copiris
Eumnlﬁﬂd for life, Selling |'|'I'|-'=li= I-l !

SEND
for FIUERE Whaolemals
oxtalog of 2000 fnst sellera,

Spors Inipty. Co., 253 Main 5t Le Center, Minn.

EA0A MUSHHOMS In youar nd:llr orahed! Tl demand,
& [oxperiemts ENEcrEanry, we tell you how, Famous &
WhiteLyusen Bpaws. | It'l.tll:l:-.l.'l.n! i FREE: Wihia i sfag

American Mushreom Indusiries Lid, Dept 888, Torents, Ont. JAEES

(1=

i w wllatar wanhine

Rl gars ey i, TG
1, Kerehs, tﬂ-d—lIJI'llTl"""

Wl ome—
é.l-l -h“ﬂ’: Atischme and paris I'-l alll makew.
rim gk far FILEE fo -l aad prics ls
Dasbary—Rgwe bp—Gat Dur H-H-Ii._ Pian]
RE-HEW SWEEFER CO.
Factary — 22806 Gratled hvssas, Dalrell,

Becilopd, Braan
Big 3 ft. Telescope fie.in oot Lennad. 1t i
BT, 1 R:fM_FInm for lookine e the Aun, incuded FREE.
:an ba m 2 n Miorodcnpes, (uarmnteed. fiig valug, Post
§L.76. C.0.000] 50 extm. Benner & Campany, T-4k 1"““"- --I

Complete with GV full liquid pressare sdjisisble §20 gun

i |ﬂ imch swath, momn-o

3 ml‘h fan and round spray tips, L H P10V mﬁ*‘"f.s g

. = !' -'——1-: Lp]hmmnm]udcﬁuw -
L T i‘ﬁum 124 x 1%; Connectors 5

D Epray JArs.

Batinfuction gusrantesd

A . Motor: sir Blier tank;

and 14 1t. hose, g nod sord g

Ideal for sproyviog paint, varnish, lacquer, enamel, insccti-
ciiles, ote.  For home use or profit,
our prl-l:em:]rlil 50, Hend 6000 III'IE&I“- balamos C, 0O, I3
ar I'I'-il}:“-l'-"}'

Hﬁ“ﬂ"ﬁl— EI.ECTFIIG TOOL CO., 111 W. Lake $t, Dept. 314, Chicago, 1il.

Repular $6:7.50 wmlue— [

Fortable
om iels,
W, 55 Lbs
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MILES ON A GALLON
0f GASOLINE
WINS ECONOMY CONTEST

49 MILES Takes 2nd Place
Winning Cars Equipped With
WHIRLWIND GAS SAVERS

Automobile owners who have been worrring shoot gaseline experme will
be interested in an amazing test recently conducted by & Texzass Motor Car
puny. Twenty-three cars were antered in & mileage economy
the winning car running §1 miles on & gailon of gas, the second car 43
miles on & gallen. When official test records were puhblizhed it was found

the two winning cars were bath squipped with Whirlwind gas savers.

“Peak’” Contest Mileages

The amazing resulis obisined in this
milenge contest are natorally grent-
#F than those obizimned in ordinary
driving, Careful thratiling. most
#conemical speedis—no itrafic held-
ups=—and no wasle of power thm

A Test On Your Car

More power, faester plek-op, leas
enrban, galcker startimg, and in-
erensed mileage is what wsers pay
in telling of ibkeir ezperlence wiih
the Whirlwind. Every motorist
owes it to himaelf to beat the Whirl-

nick stops, help to bring mbost wind to prove the resolts on his
it “peak’™ mileages. OWE TEl.

FITS ALL CARS

In just a few minotes the Whirl=
wind can be installed on any make
of ear, truck or tractor. It'a acie=
ally liess work than changing vour
oil &f pulling waler in the bottery.
Mo drilling, tapping of changes of
any kind neceasary, It ia guaras-
tewd to work perfectly on any maoks
of ear, trock of traclor, large
or small, new model or ald
madel. The more you drive the
MAED YO RV,

GUARANTEE

Mo matter what kind of & tar you heva
or how big & gas eater it is tha Whirlwind
will mve you . Whild wi do not
elaim o produce to 61 miles on
ordinary driving, we do guaramien that
tha Whidwind will savo its cost within
30 days or the trial will seat e nothing.
W Enwibi youl #n fest |t ak our risk, Yoo
are in ba tha sole judpe.

How Whirlwinds
Save Gasoline

The principle af the Whirlwiad
ks e slightly eompress the parily
vaporized gosoline @8 if passes
thru the raised vemiuri. Exira
alr enters from four alr inkets
ot such m tangent ns to pick wp
the unvaporized gascline parli=
eles, whirling them into metion.
The turhobence creafed hreaka
them into & vapericed gas, giv-
ing |better, smosther power,
guicker starling, ouiling paee=
linve wasle and carbon formation.

Car owners all aver the world are amazed at the resulis
af their teais *“1 have more =p « power, amd in=
ereased  milears,”” writedg Henry Domberges. "Hills I
nsed to toke in secamd I mow make in high.” Anian

Mrs. C. P. Blalock,
confest winner

Welsch: I wouldn't fake ibe Whirlwind off my car
for amy money. [ om eertoinly convineed.”™ W. B, 'FREE EH.ER CDLTEN
Fountain: *My mileage has increassd greatly. My ecar s ume - wmm

has plenty of plek=up and starts like o whip' WHIRLWIND HJ’LT"FUFHGWRIHE l_:ﬂ..
Dept, B46.4, Station €, Milwaukes, Wis.

EM.ESI'IEEH AND DISTRIBUTORS WANTED ﬂ¢||_r]|:;r!:u::'|:_ YTou may :_.trl.lI me [all particulacs of
To Make Up To $1m A Week and More E'uu:r Whirlwind Carbureting device asd tell mas how

con get one Free. This does not cbligate me in
Whirlwind men nre making hiy profits taking care of any way whatever,

local basiness for this fnst selling device thal &aF own-

ers ennnot aford to he withowi. Gossd territory s seill WAME ... ciinenranimaansnsssins
epen,. Free sample offer to workers. Full particulars sent
on requist. Just eheck the esupen.

WHIRLWIND MFG. COMPANY
Dept. 946-A, Station C Milwaukee, Wis. |

When writing fo odvertiseras please mention Popular Mechanics

ADBREERE 4 ovsissrstrsnatearasransnarnannnnnnns

CITY cirancassasssnansanassasss:BTATE | 0.

[] €heck here if you are ioterested In full of part
time malesman positlos,
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INVENTORS
FI—;%EE g‘ﬂ”;k TRADEMARKS

e L LAN

| Patent Your Ideas
This Free Book Shows How

YOUTL idea for & practical article or an improvement
upon an old one should be patented NOW. Fre-
uently many of the thousands of applications filed in
we U, 3. Patent Office each year are for the same or
almost the eame idea. In sueh a epse, the birden of
proof rests with the last application filed. Sometimes a
delay ni even a few daya in filing the application means
= | the total loss of the patent. ﬂu.m NO TIME.

The entire time of my large and experienced
organization is devoted exclusively to patent
and trade-mark cases. We know the rules
and requirementz of the Patent Office, We
understand the technicalities of Patent Law,
We ean proceed in the quickest and safest
WRYS in Fﬂ"ﬂ'jll'l.l‘[l‘l“’ ALk |:'|'|-'||11|:_:|,|.|:i1,;|[|. for o ]'_IE.LIL‘:JTI:.
oOVering vour idea,

The book shown here contnins voluable isformation
Lhat overy inventor sbioubd Know, It tells yvou just how
to go about chiaining & patent for your idea. Wikh the
bookled T will send you my " Record of Invention' form
an which youw meay sketeh your idea and establiah i
date Befare a witness, 1T a diepute ariees this will
be volunbde to you. Semd the coopon TODAY! Youa
will receive the FREE boaok, the '" Resord of Imvens
ton" Form, sod full iofeemation regarding ecata,

|
F.
| “epond af 1 then™ Ria Strict Secrecy Preserved
1 L £ Tl!'llLD!"fTI ';Tl.:uumirl;! rll'lﬂ
\ & capy of ool Al eommnunbeatinns, skeiches, ote., are hald In steledomt
[ "':J_‘.!-. II':'. ton m"ﬂi: nrﬁ 1'“.,_51.1“‘.5"".,"5‘5?_- vatalilener and protected by steel files,  Your idoa will
; a your Inyention and havn it e ey Erastworthy hands, T hawve tha higheat releromom,
witmeesed bl dgch mannar It is probolde that [ eme help vous Send the Coupon
that 11 may be of vehes ta et
Fou B8 evidenps, E-en-'.'l AT ONCE.
EOL L B Ardl Peee
this form to '“'""' with Personal Service

my [res

'CLARENCE A. DBRIEN

RECISTERED PATENT ATTORNEY

WASHINGTON, D.CLC.

YWour ease will be hamdled by n sperinlist selested for
knowlnidge awl cxperience in eortoin lines of Inventions,
Hin personal sttention will o glven to your idea.

} Clarence A. 0'Brien i
| Regismered Patent Attormoy I
79-A Adams Bullding, Washington, D. C, :
Please semid me yomar Freo Besk. “How to bhisin o 1
Patent. ond your “*Record of Inventlon™ form, withoal i
1 any comt or abligatiocn oo my ok 1
1
R | i e S PR L U St e S G L e S i
i
i AN | e s o i B B 8 e B 56 e B - b e R 1
1
.................................................. 1 Above B 5 view of oiif drlting ned speslfiostion Toome,
(lmportant: WFrite or pring moimae j.rlnlnh.' i 1 These lmpartant departments are made up of men of demans
1 sirated akill and apeituda for the particular phases of patens
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n:iialt making money
& lirst lour

'NO STI.II]TIHG'

(Exparients abaslaitily
mot neoded )

NO FAILURES d

A machine dogix ih
whode job .:l-:tr!t-.ll,l

AMEE£H§ New Food Business

actually possible in this

NO WAITING 3

If vou are looking for a steady weckly income of
fraom 52530 g0 200 a week —depending only upon vour
own willingness to work — here are the facts about a
most astonishing new business that you can start

at home on a very small investment.,

*]JI{HH{]—JT WINTHER
t 7! rhose  picture  is above)
loet his job as & Baker,

Couldn’t find a thing, Savings

dwindled.  Faced with Charitv—
ar worse,  Suddenly be came upe amiling
aia an falankabhing newe huebnese, that saent
hisii up o prospeely—uovebniglet ! L BT
meney from the first day. Mow after
Peetivge i Faigsd ppeas onilly e davs he wrines:
“When others talk aloutl Depression |
can laugly, [ make mare now every werk
than 1 ever moaile lefore, my sell-con-
fidence hns heen restored, T can stay at
beme gl take dn a8 high =8 £125 & week
Fream iy whelesyle and Tetail biassieg,
What & business! What a break!™
Winther's 1a nodl ane isolated example—
an exception-—-Mal He 5z ofe of [iy!
For while this money-making business g
BV FHW l'I|.1.I. Lloe public Facdly kiows
n.I:-r-l.rI.ll. already over by men ha vestzrted
iLim diilerent arme ol Lk countey.  Aind
im spite af the times. they're making
mney —eomes anly 550 or 850 a week,
hust o bers wp ooaw bigh og 3150 a0 even
e, .|"|r|.-r| this astanishing, readyv-made
basinss in which [ can now start a few
more meen 8 so profliahbl= that it is Eﬂ
gitile to make a8 much as S48.40 .|. 3.,
dodng o wholegals bEsiness anly and

ting vihers do yoiar selling lof ¥oa.

What's the Secret?

This new businesa s ga simple that you
may be kielined (o disembzeie witls o wave
of the baml. Bat thoughtiu]l @men who
can aeglvze itg poasibdlities will see indt g
soaroe of real money, 148 Ghe Pidato
Chip Business. Lint that isnt all. A
dlEanEc discovery absisl olaloes bag -
mhled v to build 2 machines that makes o
N Kind af Ckig—not ke any ather
wil ke I.'I:|i|.|- vl eviT sww o of  Lasted,

tven the old-fashloned kind of potato
Chip his migde [oeldiesd for Inn'u'r-.-h iaf
mien.  But new with this new chip, t
reagibdliti=s are grlimited. I = diTes-
il in appeirunor differend in taste, and
im addition L has one astouncding few

Head.
guakity that sds it eolirely apart fram
apviking ever offereld  Twefon H T

"MINERALIZED.”

wine Vital Minerals
Mot many eopbs kngw Uhia, bat Tiepare-
ment Aa:nr:llrnrr' rl,Eun-! show thot mw
['-1-' atoea comtaln MINE VITAL HEALTH-
IVING MINERALS. They're s gods]
ik wnii @i Cnage _I'u.uu"' They aler conlakn
a mane Witamin and an abunidance of Slincral
Prodeims,  BUT—hy the old  process
cookipg, nll of these witnl mirerals were
e, The abd Liged ol Lale efdip Wil
But a tasbeloms polp-—sdrthlear ne o mineral
Fowml ! Mo, with this preolationory pew
imvention | have doand a way to RICTALN
nll nise mineli; o way o BETAIN the
il Protrns  And wou’s] b aleesliite]y
amazrd o d=cover the diferencn I.h.-rl-l:
minerals paake |It the taste. Dine mompde B
£ty || far .'|.|| :-ll-||r|||:|'|r_|:rr. The mmlseernls
pive VITA-sibALD O kip= a tang arull o
= crrnr-l.!.n'h Iar Mare™  Taste that vea
i’ dbeacribe. Vil hovve o toste the
ohi EErmardvies Anntbwr thing: As nm
acoident | also discovered how to gee 33
more ehips out of che same guantity
witnkoes,  So the margio of peolin—already
||T—w.1|'| incregard. by mey Imveivtlon.
Vith ihe ase of my maochine you can get

160,583 Profit from =195
TCraked e mew v A5 warih ol raw
Matestals Muakes I1£HIF U.'h:-l'"h o finiskeed
preducis al  relwal  feles Gictting BEI0HS
prafit! the %WITaA- Hr.-u_]:l mzchine

ay with 5uc|‘|. imeredable  apEred  Lhat
I-l!!-l'l worth of 1:'h||:H iz onfy cwe hour's
marimom unrpn:l e profit om Pk snmes
hrar's chipa nre b al wholssabs,
iz 56,08, w nrktng B hnare 3 dAay ol ||:-||“:
only a whobssals lisiness yom can actuaily
met B45.40 5 day on oo enpaclty husiness
And that requires ne retall seling. Even
If s il anly hall this wel] you would be
making 24 o day profi—or $144 a werk,

S0 Expericnce MNeesded

'|.'|.|t11 tl:.r.l VITA-SEALD mnachise |:élll If.
ratiom vom can skaet voeer Bus
n.|.l.i In DF.! uhtm—hanmem—-:nﬂ'hﬂ.
& B0 ipclies is all i aocuples,
[".Ig cmtking lIuII B rEgulsed-—no apeckzl
wperkemee of any kini 1 nen dhe peiginalar
l|:|| ¥1T A= "7|“|.[ 'I.ll 1 have aver 1 yesra
raperEetee ki LB potato cbip basiness and
1 can and will show you caactly what 1o do

For o space §

MO CAMVASSING
MO SELLING!
[ N OER mew plan alhers 2ol for
- w, Tkid a4 1he meibod em
=-;r.r-_-.-|'_r:.'.- 1
]

Viregdy Biley b FE
toil slores s ") .Ll'i _I'lrl'l'u. il by
errapd d b e klr Frcoms . Sond for

Free Honds aund Tearr B o odi oy -
P e M Areccedd af 1imiier, Rifew
amd 54 olkers,

Nty —geee|  maney—
Ehe very frek week—ahow vog bow o make
every gprodery, Jumch  reom. eigar scand.
hate] nnd earaurnmt pay Mol n el Erers
riwing prodic. And ¥our etal lnyestimeit
F g sl you cda gef i Douk dhe sl oo
fieekd o are am buignerr,

l-FPage Book FREE

Thi facts prresended here ane o bore st bing,
Limited apnoe permlza mo more, Byt i yag
are interesied dn ihis startling basiness that
an bring yoa n blg inconks @ omce-—=ln
iy localily=<thatl in ko vos iecdepend-
amtly wrealthy in o frw shost vears, yan are
urged toe wilte for my |iepage Cfustraced
cthat pieacild abl the Faots i Tull detail,
Immediate action i 1m-[||:~:r.:.ll'-'e. This &
aiiong L kel of my pehlic asnesneements,
Wi, niready, over il.l merm are nn che woy
Lo big money,  Hundreds of others have
uyitten for infommarion.  So It will pay yea
1o get this Indesinatbon withowl & memeni's
uiimieromry  dielay, a miramnm will call
on oyon. And o Tequest for indormation
s 't b 1nrcLi-'-:hu mnder ihe slighrest nr.-:llun-
Chan.  Seid e -|.1.'IU|:-|:rr| =0 better mtill,
wirn—today. 1o H. Adams, Jrfudt'n'l..

Vita-Seald Pr-mm Chip Co,
5840 M. Dearborn. Depr. 5506, Chlcade, T

ALHOADAME, President,

Vica-Seald Potato Chip Co.,
Diepd. =-51&, 508 N_. learborn 5t,,
Chicago,. LIL

Fleass ruah leee ook that Jescribes
waiir #new WViteSeakl EHvestben  amd
Ehat el bene exrnkngs of 3500 L 200
o vwmk nre vam |y posabbe

En BIRFL  miaki

o

Namse, ., 0 et ] g I e <
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ﬂ the way, you know

!

triends sometimes offer me
Chesterfields, and about the

only thing they say 1s,"1 b

lieve you'll enjoy them!™

2y Sty

|l Chasitorfiolila, yail gat |
thom jast an fredk &g |

| Ef yom came hy our |

i, o _‘:\1\\' |
P /' Wherever you by :
an

o .,;.,H___ = 3 '\'h‘ factory door !
the Clgarette thats Milder N
the C %fmrrf?‘r gt _Hf;.rf{',f Letter
= 1958, Liccert & Myrers Toracco Co.




