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EXTRA -~—RANGE

SPARK PLUGS

CHAMFION SPARK FLUG COMPANY, TOLEDO, OHI(; WINDSOR, ONTARIO
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THIS NEW TIRE _
WILL SAVE LIVE%

Remarkable new invention

makes safest tire ever built

3 times safer from blow-outs
No extra cost to public

l..-"'
JOHN, WHAT IF WE
HAD A BLOW-0UT HERE!

ODAY'S high speeds—40, 50, and

Gl =cause terrific hear inside the tire.
Ruhber and fabric begin to separate. A
hlister starts . .. and grows., Then BANG !
A blow-out! And a terrible drag starts
pulling your car off the highway.

To protect you from blow-outs every
oew Goodrich Safety Silvertown Tire has
the amazing Life-Saver Golden Ply. This
new invention resists terrific heat, Fabric
and rubber don't separate. Thus blisters
don't form. Blow-outs are prevented be-

Jore they even stavt.

Safer at high speeds

At gruelling speeds on the world's faseese
track, the new Goodrich Safery Silver-
town, with the Life-Saver Golden Ply,
lasted #hree frmes a3 fpng as first gquality
tires that did not have this feature, These
SILVERTOWNS mever blew. They were
run till the tread was gone—but the Life-
Saver Golden Ply refused to give!

Tests prove that the tread, too, is safer
from skidding. Even oo wet, slippery
pavements, the squeegee drying action
of this tread gives you extra road-grip.

Put this Silvertown Tireé on yesr car.
Look up your Goodrich dealer’s name
in your classified telephone direcoory.
He'll put read protection between vou
and the highway.

F H E E This handsome Safoiy
League emblem with red cryseal re-
flector to protect you i vouor il lighe
goes out, Wo obligstion. Just join
Silverown Safety League, Write to-
day. Depr. 151, The B, F, Goodrich
Ruabber Co., Akroe, Obio.

Goodrich S@gf ﬁliggtgm‘ﬁgg

Wher writing o adverlisery plense montion Popular Weckanies




POPULAR MECHANICS ADVERTISING SECTION

Know what's

Under the Hood?

Then you've a conscience about the motor. Here is a tip on oper-

ating efficiency by the service manager of a garage in Nebraska:

“It has become a byword along
Auto Row that Quaker State is the best

oil obtainable. The repair job we re-
cently completed on a 3/4-ton Dodge
truck that had never used anything bue
Quaker State convinced us again, After
30,953 miles, we found the cylinders
worn ooly 0.0023 of an inch, and the

main and connecting rod bearings were
OK throughout. In Ldyears of expern-
ence in automobile service work, 1
have never seen such pecfece lubrica-
tion, Inasmuchas note drop of any oil
other than Quaker Stare was used in
thiz motor, we must take off ouehats o
Quaker State as the pecr of them all,"#

Ordinary motor oils average one quart or more of “*light-end " oil

per gallon. This portion burns up in high-speed, high-compression
cylinders afrer a hundred miles or 50 . . . blows away.

Quaker State removes this light-end marerial . . . ar the refinery. It

never reaches your motor. Every gallon of it is four quarts moror

lubricant, net. Its use is the true economy in motor oils.

Look for the Cruaker State sign . . . you will find it displayed every-
where you go. Most places now supply Quaker State from the pat-

ented green-and-white drum . . . double-sealed at the refinery,

QUAKER STATE

MOTOR OILS
and Superfine Greases

WDty yowr experience? Writs ar.
Cruaker Srave Q0 Refinimg Co., O City, Pa.

When writing to adverfizers please meontion Popular Mechanios
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The head engineer of a great automobile research labora-

tory said in a recent public statement that it is possible to get
450 miles from one gallon of gas IF we can find some way to
get ALL of the power from the gas!

THRILLING NEWS AUT () OWNERS

Gas Saver Engineers have brought out a NEW 1933 World's Fair
Model Gas Saver and Inside Engine OQiler that saves gas and oils
valves inside engine at same time. Fits all Cars. Easily put on
with a wrench. Nothing else like it. Sensational demonstrations
convinces everyone who sees. Sells like wildfire wherever shown.

Users, Boosters, Agents,
=3 WANTED
Organizers, Distributors

To earn $100 to $2,500 a month. Experience not needed.
Spare and full time workers wanted everywhere. Sell direct
to Car and Engine Owners, or take territory, appoint and supply sub-
agents, dealers, organize selling force., Protected exclusive territory, if

wanted, Wonderful opportunity to maeke BIG MOMNEY easily.
1509 to 3279 profits,

One sent FREE toe introduce QUICKLY.
Rush Address and Car Name by NEXT MAIL.
Use coupon below.

NEW Gas Saver—Engine Oiler Patent

C-87-St., Wheaton, Illinois

87 Miles
on 1 Gallon?

Just imagine driving BT
milez an 1 gallon like re-
ported by G. W. Williams of
Okla. |

NEW Th:l.u Sne
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“High School
Course In

Two Years!
You Want to Earn Big Money!

And you will not be sstisfied unleas youo earn ll-ldlr
motion, But are veu prepared for the job abead of you?
Do you measere wp tothe standard that insures success?
Fora more respon=able position a fairly education ks
necessary. To write a sensible buziness letter, to prepare
estimates, to Bgure cost and to computé interest, you
must have 3 cerlain amount of preparation, Mlﬂ:lum
musk be able to do before you will earn promaotion,
Many business houses hire no men whose general knaw-
1 isnotegualtoa school course. v Becauss
usiness refuses o burden ftself with men who are
from pramaotion hythz]alinid:mmhryndu::ﬂun_

Can You Qualify for a Better Position

W: have a plan wh:m'b? wu ca-n. W:ﬂn Hive yoo g omm-
Drut simplified LWO YEATE, Kiv]
Lmaﬂ the nammlu that f-uu'm the lv:nundu.tl.ﬂu{:f practica
prepare youd to hold your own where
mmpeﬂtlm h iun and un:tl:m; Dcrn-:ut dn'ubt your ghili-
ke S8 Y P 30 T S e
money. YU CAN DO IT.

us show you how to get on the road to sbocess,
"mll.nut mu o a single working hour. "Write today.
m&ung but & stamp.

American School

Dept. HET Drexel Ave. ond S8ch Se, Chicagn

. S B S S S N S S e S " S

American School
Dept. B5{7 Drezel Ave. and 58th S, Chicage

Send me full infarmation om the subject checked and how
yod will help me win succesa.

«oitrchitect e oo Business Law
. i :h_lﬂmu-nﬂ-ur evas LAWTET -2
was ﬂmgﬁhhmur Hnthmestf Practice
e ERepairman ... Mecha
waslet¥il Enginesr . mmpﬁﬂﬂmiﬂ‘:ﬁ
was -tructural Engineer .Em ment Manu'u'
woa - BUEIRERS Manaper e Sleam
i n Public Accountant ....E'-:!rcr.|1m'||=|a-ﬁl
Buuhﬁﬂa“thdﬁuw é_“la.m:: - B M "
OERET o ve o WY a
Draftsman and Designer ... T qgiqng hmﬁg#
....Elm:rmiﬂgflﬁtﬁr HeLe T d
:::'.E-enmlﬁguu_[m 1.'.:'. ireless n-? unte
+e=e Vocational Guidance O
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Play the Hawaiian Guitar
like the Hawaiians/ <.

Only & Motiens geed in plaging thia fscinating instro- |
ment. Cur native Hawsllan nstroetors tesch vou b A
EBELER thrmﬁaﬂlrhlr Fictnrea ghow how. Everye
thimg eaplained clearly.

Play In Walf Howar Easy Lessons
ATiser pou get the [ouf Erm il oo dan’ l.nhl;n
ipy metiminE gan F.:ﬁ ane rale from e T
H-rnnl 1;'1 qhn:-;lq. L "r‘; 'Ildﬂrpnln::rl:—unl
[} maka
'ﬁ I“& rr::::: hhn E!_.-rm L begen gedakip,
“I naeds ¥ iw pad s

aF

rall
GIVEN _yaim iy P
HAWAILAN E-UIT#l Carrying Tase and

WRITE AT OWCE (s wiractic --& Playing Outiit—

-Mmrimﬂl- n BYE ETET Yalse S18 ¢ ST0
In. & poaieard srill ga. N axdras.spargihing ineindsd

OTH Tarar Banjo, Vicin, Tiple, Tener Goilar, Dislels,
Eﬂuﬂlll Hamta Lkulefe. Under well known imstrotlore.
FIRET HAWAIIAN CONSCRVATORY of MUSIT, inc.
#uh Flaor, Woobwarth Diag, Maw Ta .

Rrsromd s Corrotes SCEt Under he Lawg o ke S o7

ELECTRICAL
ENGINEERING |

Complate Coursa in One Year
& cowciEr, comprehensive course in Electrical Esngloeer-
kng e prepare ambitleus young men of limbted thoe Tor
new oppmctiinltled I tho eleetrlea] fleld  Misthemstles,
cnploeering drawlng &ml Intenalye sbap-wotk. 2tudenls
cofiairact mobers, install wirkng, test elestrica]l machinesy.
Biiss Men Make Good
PREFARE WOW for fwiwre opporiomifies. 40 iz
successful experience assures you matimom treledog in
minimum tlms. Calaleg of gl

W BLISS "<cioor

115 Takoma Ave., Washington, D.C.

LEM{N WATCH REPAIRING

AT HOME %oz can izarn by owr meediern anid
originalsywlem of lastiucohes svery parinbthe Wia kel
ring Tradaat hoine sl of benter tham st
& ¥odm oam earn money while leimming isd e
curca well payiag position or siard in bovineis albes
completing our courks of Inftreclian. Good watch
repuliess are alwayy Im demand and carn Eom
50 = §79 per weel. For partfoslars apply tothe
nain School of Waleh Reoalring
Bid E, Masan 81, MILWALUKEE, WiS.

CARTODN YOUR WAY
7o SUCCESS!

DON'T COPY — LEARN TD ORIGINATE

na RITRMA wil el yoeu HOW o CREATE ORTGH-
uﬁ%ll;'ﬂ.f- :‘-ﬁ'-"-"uﬂ&.'{r'lu ' e S 2'5
S mami and gdsre Jar fria sakada,

RAYE BURNS SCHOOL, Dept. M-X, BOX 2184, Cleveland, Bhis

LEARN TOQ_SELL! s

m}# l:',l..-[:'lﬂnl BAT. thﬂuu"“ﬂlﬁ iy ka Nl i Lisk Bliilesisn
ru:nn:-:l:ll,r Mminuﬂ ing™ Eell all,  WFrdld for
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Fli 8t., Chicago, 1L
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The leaders of the next
Lem Sasira wdli ]u.r_l.:l'h e i egir-
mimedd im the mext ten o,

Will wou Be one of them?

WIll You Be Clerk or Manager

Ten Years from Now?

TRELY. this comld nover hnEplm tome," yo sy —
“that T shoald De sicbing at che same desk—be dolng
the same work—/\or {en sirgdphd years!™

But wait & minuto—

Exactly that same 1Idnf haz happened o thousands
upoh thousands of men. 15 h hly happemed o
men Flght in the compony you nnw are working for. And
—unless fow il mumliI f-:-r a Dater ‘jﬁb—l.ﬂem {5 a rery
oo fﬁﬂmihﬂ: appen fo

IU'mthinkable? ".["Inr. rrn'll.al.- 1Ii'lu“l.'I!Ii.J.r.'l‘l Sheferd ol Oleveland,
Ohio said to himsalf, Yet ek of teaining kept him slyv-
ing mway nt low wages for moro than thirty years—

PAST 50—INCREASES PAY

For mare than thirty yvears, till finally over Eﬂﬂ?mrﬂ old,
and still receiving on 18,70 a woek, ri re=
sclveed to be g cleck no longer. Hae Mlmlir.-& wilhh LaSalls
Tor Higher Accountancy. Within one year hi= pay in-
sty o Ohlet 1"‘:#1‘“'“: L7 OF Bt Gepartmont—with &

posilion o of his department—with &
salary 44045, groater. T "I'F—.n.l: an age when most men
would have ﬂul[ I!-us not Siederd!

Ho writes, ** Your radning gaee me the confidenes that T
Tacked amd needed o fackie The problesis comiing Hp eeer
day. Without thal traiving, 4 would hare been impossib
for me do master my work or win my promcdions, I am only
sarry Mat I did nol know aboul LeSelle ecenty-fiee pears
ago.

BECOMES PARTNER OF C. P. A. FIEM
—DURING DEFRESSION

W have told vou abhoat & man who walted—at & cost to

I1|r|1ﬁ-n1fnftlrnhuh1:|r not bess than S0, KK, Now consider
;éwr[-u“w of fu illl.l!ﬁl"'l" T Wy . J. CInrtar,

xtewn, ha seliool: at eightern ho wis broke—

mand marrked, Securing o positlon witH tha Richlnnd CHl
Lm‘npa.n{lhn fore=aw that tho way to her pay was
thrmrg:h her Acooanting, e enrolled with Lasallee—s
finizhedd e Trsinin ﬂl‘lL.'I.!.llud a Lin
"l'l'“.ll :Jm- Arlanta office of Mount & Clapp, an o
firm of Public Acccuntants, In 1920 he was ouule Resl-
dent AMpnager, On Beplamber 1, 1930—right in the de-
resion—Iihe firm becama AMouant, GLlFT Carter. Amd
n June, 1932, hr. Carter was e nuulﬂmt of tho
G a Sociely of Certilled Publle Accounta
“To LasSaile trotnirg pocs most of the credir,"" Mr. Carter
prnrrously tes s,

He says nlnlmr—md ovory word 15 opportunity beck-
oning to HI-— 'The greatest need of Americen sless
iodap s proper tiae of !rulueﬂ‘ -n*ri::n' H-m: fand m‘p—
siruclive goeruniands, Regardle r-‘l,r‘ e of wwork
e Ix engaged i, acooariin !ru{-r:l Ty 1'.1: Il:ipfui ﬂu;in.ﬁa
CEOCHIIDEGS 10 !}Jnd i essential.’

FOHR Thess Twe Books and
Eh:ﬂ Toward Bigger Success

Neod yon hear moee before youl investigate the Opor-
tunitles in Aceountancy?

Or will you face the problem of your foture NOW—
and send o LasSalle aud ges further facts and ticualnrs?

Withoot mst or obligntion, the coupon nlﬁuubrinl
two Interesting books—one & B84- book mlltf i,
vAccountancy, the Profesdon that 5" the oiher

‘Ten Years' Pramotion in One,*

How abaont 1I|-|'|m1 :|:|Eu:L ten yvears—will you wait or will
wou START T i rra?l.au this tremendois opjsor-
tunities that e u.huad nfﬁ')l.‘l through soumnd and practlcal
homa=stndy business trea

BMloasire youur grit ancd :|-1:|'|.1I.I.Il:||| by whoat you do wiil
ihis eoupon—>30W,

LaSalle Extension University

LASALLE EXTENSION

O Law; Dedres of LL, B,
O Indusirial Manngement
O Pessosacl Monodement

I'_'I Harsdn Manpdemen i
kee

E- 5:];& A Eﬁl.t'hlﬂ

!hln:ln-- Salesmunship

SMansdement O Banking and Finanos
DR e i e o g b B it i
Prezanl Podilioncmecasec oo ol il e il et Lol ddrers

Dapt. J&4-HR

UNIVERSITY.

ek below and wo will sendl Pou & ropy of * ke tnmn Lhe I"rofession Lhat
B ke s o ot Y e Pratsotio 16 b A1l WILbOUS DOIEAEIon, e T 7
Dmghm-. Mﬂunmm Fmﬁmuﬁ}ﬂuw Audltor, Comparoller, Cortlfied Poblle Aeselniant,
Dler LaSallke Opportonities: 1T mone Inberested in oo of the other Sokls of busines lnissl below, chock that,
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CHICAGD

O Stunatypy

O Buglness Engiish
OCommercinl Law
O Efective Spealklng
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ENGINEERING DEGREE

IN 2 YEARS

B. 5. Degree in Civil, Electrical,
Mechanical, l.'_,hermml CLro=
nautical lJrL[.';':J'n:r_hrmf.r,J Businesa
wasl ol Eoun Administration and Accounting,
e mamring mar World famoas for technieal two year

coursen, Why spend 4 veam when
ecofpmy menns so much? Work thefough and complete,
N onsessentinls climlnated. Tuitioo and Eving costa low.
For ambitions, earneat stadenta.  Thoas whe lack high
eihoal ::rruuh:!; may make op work, Htudents from
over the worl Graduates supoeasiul, Enter Beplamber,
Jonunry, March, Juns, Wrals Jor colalog.

453 College Ave, Angela, Ind.
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RicuT Mow, at this very moment, another man

has his eye on your job. If he hasn't already

made a bid for it, he will!

Dion't blame him, Like you, he must wark to
live. It's not personal envy of you—it's his need
of a job and his conclusion he can do the job
hetter than you. Or he may be willing to do it as
well for less. Unpleasant suggestions—but true!

What are you doing about it? Nothing?—
then look out! You must keep the job vourself?

Here is what many men in your fix are doing—

. —— . -

They're safeguarding themselves by making
themselves more waluable on their jobs, They're
enrolling for courses with the International
Correspondence Schools, and studying them in
spare time. Furthermore—and vitally impor-
tant—they are preparing themselves for promao-
tions that lie in the future. Are you interested?
This coupon will bring you complete information
—free. And if you decide to studv a course,
you can grrange fo pay for it in casy partial

payments. Mail the coupon today!

INTERNATIONAL CORRESPONDENCE SCHOOLS

“The Universal Unizersity”

BOX 5651-G, SCRANTON,

* Without cost or obligation, please send me a copy of your booklet,
and Why,” and full partieulars about the subject Fefore which T have marked X:
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“What is BEHIND
The Bneing School

flying training P

YDT:-H future in aviation may depend on that
question! Boeing School of Acronauties
answers it with the 50,000,000 miles flving ex-
perience of United Air Lines, and the con-
struction knowledge of other affiliates— Boe-
ing, Sikorsky, Vought, Stearman airplane com-
panies, ond Pratt & Whitney, the engine manu-
facturers. Veteran air mail pilots are your flying
instructors, Ground school courses are the most
complete in America. Ordinary flying school
instruction no longer meets today's demands.

Let us send you
this BULLETIN

Make your own comparisen between Base
img trafning and any oibher from the mew
iflustraged Bolletin. 1t gives sarallmeni res
guiremenis, conréed Enil costa. [Ea fres—
Just elig and madl the coupon. e it today.

etk UL L LR LR P e T R T T T T T T T LR L]

BOEING SCHOOL OF AERONAUTICS,

Boom 8-5, Airpart, (aklamd, Califsrnin.
Crentipmen I am intersted in your O Flylng [ Mecharn bos eosirses
(eheek whickl. Ploase send me the fres description beokler,

Name Aga
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1 Will Show You Too

How to Start a Spare Time or Full Time
Radio Service Business «#

Here are a few examples . . National Radls Tosticate
of the kind of money 1 0“t pl e

po 1 L} £F man |
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Earg men muctesEfal: gnd  gxs
1 AT Business of Your Own and ming the many fine foka

my new book
It points out
what Radio

Offers You

for Jobs Like These ar which comirse tratns
I Broadeasling glations u=e enginess, Yok il coupoo DOW.
Manchster, b, 11, n;1n1mt£1a11un I.I1:|=:'IE'IHII:'IH, n ¥ =
un te 5000 o vear. Maodin momufacs .
My l‘r«linhql: ?!uinul many | 00 testers, 1mapacton, “‘ﬁ ﬂrﬁ qu'I;LT:E. Fres. \?
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=i Sample Lesson FREE

I'll eepel vou n Free Lesson $o0 prove that my
Hadin Cogrse = oepsy, prociiopl,.  Thats how
confident [ am that [ ean train YOU st homae
i VOikF :-I||||.'r|_l fime ta Beeoame o Haelio xperd.
Only my students coald have this book in the
st I EXOW that when son see 38, oead it
exmmine it, you will he delighted with its ¢lear,
slimple way of tepching Radio. I KNOW —'||f_|—
eaaze | have ALREADY tralned thousands of
men, Mooy of them n'll:'h Ot even 5 ErAImAr
schioal edusation, and oo Hadie of @leotronl ex-
perienee, hnve |:-r"|:"'II.'II-:‘- Badic experta and cors
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Become an
Expert Draftsman

Good Pay L, -::'.

Steady Work p
Advancement |

?Q\ S——

You high school graduates who
haven't been able to go to college—

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

You shop and industrial office

workers who are stuck in routine joba—
anhould look into Drafting and Design, because it
offera you eongenial work, good pay, steady
advancement. The most thrilling and interesting
work in the world s building machines and rail-
roaids, highways and skyeerapers, autos and 1001
other manufactured products—on paper in the
drafting room. How would vou like to be a
Draftsman for an Architect, Contractor, factory,
roailrond, eto.?

Junior College Training
Fits You for Best Positions

The worth-while Dirafting j-r_ll:IE. TEg iR I:,r“i:ﬁi“g of
eollege standard; but if you ean't afford to spend
four years at a reaident college, our Junior College
home-study course will fit you for the best-paid posi-
tiona in two years. We cut the time in half by omit-
ting advanced theory, research work, and eultural
subjects, and concentrating on vocational training
in the Drafting branehes,

ur inl texts were prepared by over 200 authorities of
rl:l'l-i-:I_lla standing, and are ussl by colleges, 1), 5. MNave, and
Provines of Manitoba, Canada, (hur School ia chartered for

e Ty, i

edumtivnnl servier—not for profit—like the besding colleges,

Free Lesson Coupon

See how we teach Drafting

American School

Dept. D-54T, Drexel Ave. at 58th Si., Chicago
IF & knowledies of Dirnfilng will enable me &a do work of &

tieliden] pature In I:'ll'ﬂlH_I siiFraimdings, aod bring me oo
frequent eontact with Isfuenttal men. then Fou may send ms
—ree aml withaut obligation—ong of your Drafting
texia Belng wsed by resldont schoola,
Hll‘ﬂl.._...‘_._.._-...._,,,, FrasERIAREELISELEd l‘hﬂi.-.....-.
Address. ..., ... T T i

THE UNIVERSITY OF THE HOME

When wriling pleass menlion Popular Mechanics

POFULAR MECHANICS ADVERTISING SECTION

NEW YORK

ELECTRICAL

SCHOOL
Opportunities

for Men of All Ages!

Every phase of all branches

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

Epeaal Courses in
Auto Mechanies and Auto Electricity.

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

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

i =] o N N y Oltrs-
E £ . » | modern

B il ;. ik Piano

; Jurz taught by maeil. Nobs ar ear. Easy rapid
. lemsans for sdinlt beginners. Also Bolf-irsiruc-
1 ticn systemn for ndvanced pinnists. Lesrn 355

trirmaglbrn

Bas EE-IH. 076 Jazz Breaks, Busdreds of
Harmony In latest Basdio apd Record Styie.
FOLLOW THIS MAN
VYOI can besoma & Firger Print Opsrsior ai home.
Fdeeiciad Jull reperd wed . Lilerszers will
o %
Hypootl=n 1s o sirange, subile wer
Ttk el il
Inerenas yuie rireing power; and beoome masier ol

Triek Endings, Hot Rhythma, Sock, Stam
Write for Fres Hooklet.

Servies Dpsrator Ho, 58 the ]

%ﬂbﬂm‘:ﬂi&#& Hirl's ﬂ'.m

#o huir cinai. ":-;-E
1348 Ekiraga, M.
Learn ¢he Secrers of this

thnt glvis S'nu the key ma the lnner
yer merury| develen 5 simee, Terels eRen-
serpumarrinooew.  Thes mmeia

atd Dirt Effecte; Bymphonis and Wick
WATIRMAN FUNE SCEIOL, 1026 W, Adams 31, Loy Aaguies, Calil,
'
aﬂ-
| Free g
@ yaar End
s yruz Fpare iimas, ek smmsll post, Wrilts Tor poe-
HUT ks mol ta bxps u2rcder 17 poars of mps.
! =L
MYSTIC POWER
:—rn—h =i I.l...- CimLind “'Irl.b:!:rgtul" memer
alilyi Frallw woiF ambilsr: bapsb [ear mad worey
rapm bemk—

pourssil. irends a
mcivis mhe porw sevenled in B
“The Sclences ot Hypaorism.””

This marvelvin biekh #npliled Che UCheofy fmd
[@arlire ul Hageetlan| §ifea B atagea of Tpjmelfm:
12l kv L =lesl subeets, e 28 BFpmaliird e
Fimina pehyediom, nignelis beallng, peealal elepaiby, e

SEND NO MONEY Jint seead pae ma sidema. Wa'R akin

b=k p opor; Pag n\.lu-l.uln coly B35, plen
Franklin Pub. Co., 800 N, Clark 5., Dept. 1002 Chicage

mmbmpe, Sshelecien sustaoieed.
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Is A111 Need
3‘3’13{0%13 I CanMake

O New Man of You!”

| handes

NOTE: No Other
Man in the World
has ever DARED
make such an
offer!

- -

e

iy

EVER MIND
how skinny or %
fiabby, how tired or
E)u;ﬂ;le:ﬂ, you may be now.
I take you AS YOU ARE—
and PROVE in fust ¥ days that I
can pub golid layers of poweriul mus-
eles right where you want them maost] IF
you're underweight I'll build you up to he-
man size.  If you're too ]:I'I}-I].\"?" M get you down fo
fighting trim—guick. No “pechaps” or "mavbes"
u.Eu:rut it. I puarantes itl
Lok what I did for myseli! I was o @b, weakling=—anrly half-
nlive, nfroid to pub up my fisls, getting no kick out of Ife ot all,
'U!‘-G'I'IL—I discovercd my smaring secrets of Dpaomie Tengion
In short time this remarkalle metheod built me the body that has
twies won tho champion title, "“The Werld's Most Pecfecily

Dieveloped Man.”  And foday b an hilping theusands of ether
fellows get ameazing sirenpgth nnd  exhibitionsmoseles the ozack

m‘Ternamiu-Tensinn" Is the Answer

Where do you want blgeer mensurements? Dioes your chest
lonk like pomeone gat on 18} Ave your nrms and logs like pipe-
stems?  Fe honest with yoursll, friend] 1'm here to help you L
=t QIVE voi tha kind of bindyr vl want—aisl to PRUVE ,é
in just T daye, ad my own risk, tkat T OAN T TTL i

hover't any wse for tricky wreights, pallies, dumb-belis

and machines thot may strain your heart and other vitnl
orenna. There's nothing unnatursl or artifivial nboat this
method of mine, And I don't dose you oF decter yoo.
Dymomic-Tension is nll I peed. 1t's the natozal, tested
method for developing resl men inside and oot Tt dis-
telbaites addui.iﬂpnund: of prwerful muscles over your
bindy, geta rid of silments and surplus fat, and gives you
l!lu vitality, streneth and pep that win you the admira-
tion of cvery woman nnd the respoeet of ey man,

Mail Coupon NOW for My FREE BOOK!

It won's oost you s cent bo ged all tha fasta alwoud
Dynamie Tension, My blg beak, "“Erverlasting ffealih
arnd Sirengih,” shows with dozens of actusl’photos
exnotly what kind of results I can got for YOLT oo,
Tella valushle facts every man should know.,  And
thiz patonishing hook is nphaclubtedy FRELE i youa e
2L Iifamptly. There's s abiigntion, i
Jiel write pour nosg aonl nildress on

o
the poupon and Fush ik to me BOW,
Addres: CHARLES ATLAR, :
B-5. 138 B 3o Be Mo Sk o v FREE BOOK ! [ e =
When aeriting fo edvertisers please Ml;!.iuﬂ._.!"‘r:l#ﬂlar Meehanics

.

l CHARLES ATLA%S, Dept, 8-5,
113 East 23rd Streel, Mew YWork Clly
I want the proof that your swscem of
Dynamile Tension will unﬂ:; L :ﬂral- Bipe ol
me—pive me o bealthy, husky body and big
muscle  develnimen Band  ma vour fres
ik, ““Evarlasting Hesalth and Strength,'”

BIREE . oo ven it eaaa e naaas s
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LEAI!I'I in CAI.IFORNIA

TEI.EVISION-RADIO
TALKING PICTURES

i—'- i Jew Radlo bus bescoe ora
'-'rl I's lea ﬁnr Y (B ey Tultleg pl.l.nu lava
h'"'l""_.l'\-"" llr smd cppriunicy 1o 1k Bovies,

Telrvmlon in bope wiid 8 promdss o growih
Rad aclivily m grewl T caanod Be eeilrabe) g
i Lo Asgvier snd learn b lascbsibig Tresles,

BUT = YOU MLUST BE TRAINED
--IH‘-'I-H IFEIIII:IIlHIrr. ".;Il: I"-"I'!l_‘.-"'l IE'I' 42 |i'l- ieg.  Ef :r\-'ir. HI® 11!‘-:::“::4'

wsisarvly ol prw jo%s wil sl for newey, wrim oad  sxplaly
TIAINED MER ih:“u tx rﬂd{ [T o ]':"ﬁ:r problan.  Wa alss al-
&l thes trees, 1 Trll-rd fesn wias. 1Ca slenys I.:l & warr Doach  Jlalread
aful he mlwaps will Taka Lhak (ect a5 o gukda ead Fare 1o lom Apeles

sl [iiliike m dasared.
Send for Free Book
SPECIAL NEW COURSE —RADIO 1 Wil fl ke feciiis

o 1k EARM

Room and Board
TiT% of oor srodenis  ars
pardng fheir living eepeass
whils aitandisg enleod mow.
W balp you gt & o B3 pay
liwvirg papea=a whils Dars-

hrm & peeidiEE erEkaT kg
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NATIONAL
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SCHOOL- o5 4ng

Degsi: PRER 5, 4006 I'-||,||_||1-r-_| 1 S
Fend ook nnil fall detsilE of Coarses,
MNAME.
ADDRESS
CITY, ..

ool Tne'seyyates

NO COEo

ATATE

Read quoistine from begter 1o che rleht . . -
one of meey Eoving et Ligeols Lwised me
Eave won hig mipecds i aviatlen.  Vea can be Mﬂl‘lth
oo of phess blg salated plois or mechanks, 3 B T

The Bampis btraindzg of this Waork]s Pe:

Enown Shiocl wil pepase VOU for the bi gampleted my
pay jobe. Giovernmess Appeeved Schosl, in.  STRIRING At the
:Lllrrllu Selraad 1

terratinmally baown. Uscxorlled eguipment,
tacludiag Mind Aviny by derfrumend, oz ivaiming
Ih‘f'!. wirg giick sdrances ment,

dir 03 dhe diowe io get Tendy Tor U ME pay
I'\-l|-|=|l avirtion will oifer pregely drained r-iF!-':‘I.'l
aadl mechapicy, Exceioeal opporiunitie in
Cemtral and Soath Ameroa e well s in e
L. 5. Avialin ¢odirees baugke in skher English
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Site vous ape.

Lirealn Alrplane & Flyln
I00C Alreraft Bldg. Lin

have hewz em-
ployed contizp-
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My mlary , ., i
$400 a moaLh.
Lincola tralned

ilote are pre-
prred Besmioee of
e chardmer of
e Krainig Ihrr
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Cuarier.,

Schoal
Linealn, Hebrs

HowTo Secure A
Govern

Why Euh-uul.ﬂl:l‘llm.
n'-!'rlr Ir-'r|.'l. L,

EnBTird, abiis]y wark, tRAVE], Eood . A0 -
pétd 18 B B0, Lot e e j'll:j hq:;;n'm Dm]l nh;;l:,l
Poatal Clerk, Fost Offlce Cleck, City Mall Carrier,
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Have helped thoimnmds,  Commision. for @ yeare.

My 32-page Book tells b
MNow FREE v, Hibe = nned hrl'li :-:;
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\ Low Prices
A Never ‘Before Havp
13 gmﬁ alches Been
| [ ot Sduct

q "Er Low .!-'nacﬂshﬂﬂ

[ Save 30 fo 50% by,
.ﬂmp'nq_ MNOW

I saldatsom lI." 1|l.||: NIEW LOW
PHICE, | will pond for vaur HYES

poovol oneal t-\.lll:'lL-\'_'cl:u:I.I.l:|II:I'd1|x|
BTl pedd Lo g W ekisnd of exfisfnotory
l:'I:'I‘Il:L"— WITHOUT ONE PEMN1
DO — allow von to wenr it :]-'-.I ilnys
FREE — |:hr~r| sell it to Fou on easy payments

Write lor eakalog
DIAMOND RINGS

Writedor cur new Diamand Blng pnd Welst
. y Watch Catalog, showing morvelous new
i "' elass iz rs Thiak af jt—Reaitifal dia-
E" '\i mond ringa and artistic depemlable
- ...'I wntohes ot cot prices. Catalog is sent

FREE
Ank for our Special Spol lf"-.".‘: Ofer.
(Fand Jor 20 gags andpn
SANTA FE WATCH €0,
58 Thomns Rl Topekn, Kandna

Ju:ﬂ graining in ELECTRICITY will nakn

yu Ubkire & certalncy.  Prepace ot this 30

:F'r moored b sebon| fOF Tt grawl nel-:l.l.--j' A=

DD, TELEVISION, TALKTNG TRER,
[} REFRIO M .

czlnu,l.u@rmc:.-.h__ﬂ_w__ ke L
= Muaztlas see and course 0 i

T ] LW A LD E E il

SEHMI. of ENGINEER ING

o 508510 M. Dear ]

% Natural Eyesight
ystem Makes Them Unnecessary

Now Used in over 30 Countries
Send for FREE information telling how
Fevalutionary Invention makes it easy ta
carrect Mearsight, Farsight, Astigmatism
Evastrain, YWeak Eves, Failing Wision,
Old Age Sight, Eye Muscle Trouble,
Etc,, at home without flﬂlll.

NATURAL EYESIGHT IMSTITUTE 4
Dept. 35-B Santa Menica, ﬂlll?lﬁ'.

“The 'nicersal '.'lllﬂrlﬂ':f

'ELEc"r'nmAL ENGINEERING

O Contenetor and Bolider
Ol Beructzeml Diealtaman E Ell.—.l.'n !"Jlu‘lnu Enginees
[ Beruideml Engineer

LI Elsetrie W ining

[ Flestricnl ['hrlﬂlnﬂf

B, B, Tierree in 1 Fomes

o g e, 533 Mamsbes Wi
MNew Food Idea Pays Big Profits!

Mesaf Women! Investlgate tha wonidsehd NEW Desien Balhy
AEELEAS Dioughnut, Sells Ik wilifire! You ran ensily make

1 HF o ZXIHNN year full dlee.  Invesimenc
epded. Write toiday for hig apeclal oler,

THIS YEAR
IN 19337

“THAT'S absolutely right—the difference is right
here in this old pay envelope,

“I'll tell you how it happened: A tough problem
came up in the plant. It stumped the boss, It
sturnped some others ton, I heard them talkin
about it and, even to my own amazement, I walke
up and asked the superintendent to let me try my
hand at it.

“Two months before this I had completed my
International Correspondence Schaals course in
Electrical Engineering and, boy, did that knowl-
edge come in handy!

"Well, T solved the problem—and my reward
was a real raise in pay.”

.* That"s o trop sterp—and thems will b athes Erie sbeslen Tk

I+ from efher L (L 8 studeniz in 1933 Opporiusity 1s stlll
here—a m&n must be pespered fo meft 1L Today many man, in
prany fclds of endeavor. are prepariog themeclves by epase-Glma
sigety of T L B, epieses, Aro you prepared far Opporiumity when
1% eaomes? Thid osipeh 1§ 45 oppesmesity-—sail It today,

INTERHATIONAL CORAEEPONDENCE SCHOOLS

Bax B632=0:, Seranton, Pﬂnn.
WWithed osk or thﬂln:tlﬂﬂ Tleads send me & copy of Il'l"l.‘ Tk e ﬂt‘!

Wk Wies asd Why'' and full partleclars about the suly)
Lefuf i W |:.h T havo masied X

TECHHICAL AND INDUSTRIAL COURSES

I:I .'.H.'l.ﬂ.llﬂ- O Ambasmokis Meshunis
rekilecteral Diralamam TMisznbing [ Atzam Filling
E I‘lu.i.-:llrl: Faitmaiing Hoadiizg Veniilnimon
Wi Btworking L Bheat Rletnl Workes

Blmass Esgisser

Civil Enginesr
L Farreving and Mappine

—

O JEefrigeration

[] Electric Lighting O K B Leésaimakivom
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] Patisrnmaker Taxisa Oy rreser or Supi.
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[ Bnlllﬂl Efgiserr O] Wealem Rlanlooe i aring
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sou TAXIDERMY,
guickly, at home.
Barye hiss, Learn

to nu-:::rllmlu. guma—and domestis birds
mni animals, Fan and fasci=ation,
FROFITS—Earn aplendid profits from rpl.rd I:-:rll..

Free Book i

. T omy ot e £ 2
you an mtea -une-.. u
tha l"ﬂ-:“lvﬂr

H..H..mlﬂ'l’.ﬂﬂi'ﬂﬂ. llp'h 3375 Omaha, Hebs

F“ Play “JAZZ" —onthe
r _Saxophone

Beeome & musicinn 8o « ||_-EI:, LR ﬂll:ﬂ.lﬂﬂ-
evREyang,  Learn by p yving rl:ll musin—
inatenad of tiresome ° l.:l.t'ri“lm.u. You'll soan
becoime the moest popular JeETEON in your
“met.™  Our enay methsl 8 & revelilion.
Mathing wlso Lk kit for thoroughnesa aod
runL1l|t:.r Bo simple that voung aad old rml.

a-wp“w:hnmuina'ﬂhill Wa “*trick
|:|1|.'u|r.' tetirt netasl nodes lesried qulckly ru:h:
in yaur ¢wn home,

FREEBOOK and Demonstration Lesson
aiffer thils wondertul muslenl ppportunity. Bend

for them fewlay boforo cophbis are exhaiebsd.
Yaou'll be satoanded by this ﬂ.:H: rapld way to

bemme 6 veritible master of Your favorits
iesicrament,
U, 5. SCHOOL OF MUSIC J°% Sroees

—Bleg., M. Y. GHy

LE n"" for LESS MONEY

HDFFICIAL™ TRAININ
Camplete, IIM'.‘-IJI!:'-" L BT Y lill.l‘llﬂlil‘l
fit you for good lobs aml mpid ndvanee
ment. B I=inm of Mujsr W. H, Skhiger,
fasnoies aviatian anil meineee e auther-
12w 1 Prips solow you will ot need to snos
riflee, Writn for fall partioulars of oppors
taiitles and eamplabo owtling oFf foirees,

ﬂlﬂ-r’ Illlllllllll Fadln, Avlabion. o Electricilp.
Hﬂl."l' HI.I.HE ECHMICAL SCHOOL EXTEMSI
Hiraet

Nagin I:da;r '-'.r.- |'r .'nr t'
Hepares o O 1
Eolls heer |.-nl ks
ninres rl‘ -..l.
FLA G 1 -.I.-\. . W,
-I.Il th.:- H.: ll:pu...-. Cigp, U. &. i,

mlﬂ
Io ‘I'iurTRMH'HE

AFTERYOU GRADUATE:
GET DETAILS OF MY AMATING OFFER!

I*'repara For foba In Padle Bevsfangt, Tal Fiinras, Telawision,

hh-ﬂhiﬂm:&d““rﬂ.h rrtﬂijulhﬁ Risllin

Ehepa, o=resl markizary and sgeiprmezk. Yoz dan'l eeed dvaneel pls
pesdicn or exparienca. Fres ol Bervlem for life. Many earm

whils laarning. il cowmson far frea I:u-l-h ﬂlrh LF i

K
H. C. LEWIE, Pres., COYNE RADID SCHOOL
50D 5. Paulina Sirest, Dept. 53-FH, Chizaga, |0l

Eerel Fres Tadin Eook and facie. Tl haw | can pay for my o8ires 48
Siar parmant vl 8MEF | gradusis.

INBERE oo u i e o mm e m m o kB
B - £y Ty T
T M. cscnscnsassacnnraranesrns A, pocscannaann

POPULAR MECHANICS ADVERTISING SECTION

LEARN CARTOONING

at Home—In Your Spare Time
The Caimoia Pietiee Chart Method of
tenching criginal drawing has oposed the
descr of swcceas for hundreds of beginner.
Whether yaik thEink yais have Ealent af nal,
pend for sample chars to test vour ability,
.ﬁrld Exmiflples of A work of ludents ears-

imm from S50 to §300 per weelk,  Plaass arais
THE LANDON SCHOOL

1438 Mational Bldg. Cleveland, 0.

for MORE PAY learn Fl'"l

RAFTING =
MNEER
pald n':{éu_u Eﬁhum ok oo E:I.mli"ll fraln &
number HHIH Hm

e = tabla, Writa l'ur PR AY TAis NG Dra "Hﬁ"‘ wed

EMGINEER DODE, 1981 Lawrencs Ave., Dlv. 18

SPORS »riv

Xy — FREE ~

Fﬂ“ SLLESHEH B WHOLESALE CAT-
ALOEE of fast sqllera,  Lisis

srh monney mplers ad 5 pilece

hose deqls nnd Gl other denl,

fountaln pens and se
o] eryatil Popirosi
L, Bolletries, ele

plinn o4, ElLehen Eoseis aliles,
T F i ;Ir'.-.-. foas] BEVOrE,
ladim ol mMen's hoss tors
mnny others, in faet SIHH

DefEl MOMsEY EGkeRs N

Irl! |'“Ii ., A. &ll ot w megile
_rll'\:p-c Rand E0F woigr DOpY,
2OV,
SPORS IMPTG. CO.
311 Elm St.
Le Center,

RU PTUR TRUSS ON

30 DAYS' TRIAL
Doetor's Imventlon—gntirely different.

No leg atraps, elasiic

bu:lt:'a-ﬂu-a] apr'i“nhn. I;npm}'rﬂmjr:pllvdvd_ tL.FL’I.T pad, [hoes
il gl openlbg. 1E D BOYVETE PifdEaare.

Hnlﬁ Rupture UP AND IN. Cannot alhi- _Easy to wear,
Comfortable. Mo hormesa Lipht in weipht. INEXFPENSIVE.

If you want pomething hetter investignte, Coste nething te try.

DR. A KAISER, 9161 Koch Bldg., 2006 Main, Kensss City, M.
FARN MECHANICAL DENTISTRY ez boan

FREEBOODK
Earn BE““MII!—“III Heeded Every

SPGES |HF'°HTIHE| En

EEPOETIAY ¢ SHOLESALLES
LE {fRTED sinA

whare. Thls

meaney-mnak kearned kn llu (14 llllllh-'

sl A Frl“lr-ll, lndlvllluul tiplnles, Faay ma, Wit
MOW far fres catalo d:-nm- tool offer, Ad

NEW 103K SCHOSL OF MEGEL IE5W. 30el Shest.  HEW TIRE

Baooklel

LS

BE WELL
YOUNG
STRONG

Fiften glorives malpaben ou Paadicaistor botler, than fwg haers tn prreansiom. fin
o - -2 Bl srmilla Tewbars
kil i o g ey o ey 4 B mll-.i- Wrile foot Fro Tookdt

PANDIGULATOR C0. 648 Hanna Bldg., GCleveland, Ohie

HAIR:

TROUBLE? the acalp; bow

¢ heatr Tosa, and how in many inatances it in poasible to grew
E:ﬂ-: ihe loat haif., A Caenous scientist explains everything in
o free boaklet, Write—
LIMDAY 361 W. X0th St

Mame oo —
Address

Leafnn the one
correct and
harmieas way
ta remove
ﬂ_gnd full amd
ny ]‘I:I:ll from

Mew York City

e BT T
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IF YOU ARE

40

You May Recognize These
Symptoms

PAST

But Do You Know What They
Often Mean?

BiNora of men past 40 saffer from nizht risng — sn called “hiadder
trouhilbe,” constipation, plles, nnlos o back aod legs, ke rieamsti=om,
nnd frum wenkness and low vitallty, ‘They Vhink often hst s
are Just slgns of pge—oever dreamiog Lhe CRE eiies,

Infact, dectors say, these troubles
inelude the surest sign « er-
eration of o vital male gland—the
prastate. High authority enys
after a certain age 6537 ol meen
have some tate weakmess,
which mlr ad tl:l BLLFfEFY, OF
miserable old agel

FREE BOOK TELLS ALL

Mow &0 ampiing FREE book, "Why Many Men Arg QLI oz 40,
telts facta abowi prostote weakoess, IF expaios a marvelous
bt teetment, callmd Thermelpld, sisg the rame  peineiplo
recontly  fesied with nmozlng sgotess By & peemingnt ¥ew York
hospital, Thermalsld B now sodd with the undestomding that §F
yaif do mot seem to leel ten peam ¥ounget D one week your sy
Wil e relanded.

W. J. KIRK, PFresident, The Elsctre Thermal Company,
Z165 Muorris Ave., Steubenville, Ohie
Wesiern Address: Dept. 21-%. 500 Wm. Fox Bz, Los Angales, Cal

No JOKE TO BE DEAF

- EVERY DEAF PERSON HNOWS THAT
George P, Wary made himeell hasr, after boing dead fur
25 years, with Aciifelal Ear Trrusmns
—Nilg own Investlen, Hie wore [hisn
:-taum] ilght. They slop Erial
and ringing esra. lver nEee
||L'|.'ll.l'|1|.l!'d.|1|‘!h!'!'|'i|‘:'l:|].'|!|'rml'url: I,
Mo ong sees Pham, Wrike for his
q'ut ll:n:ﬁ:.' “How [ Got Deal spd
Mads Myaclt Hear'™ Alin book=
. Izt cn Dealnes,  Addres

Artidstal
Ear Dram

Gearge P, Way, new 710 Holosen Belklian, Detrolt, SCebigen

Comfort for the

UPTURED

Hald Foue dj:lute with ope-half the pres-
wlLre I'tl:lll.lft by ardinary trusaes, Ouap
experts have developed a new type of =ni-
tary 1r||'|u equipped with pdjwstable, rube
ber-covered

This newly invented Sped Pad,
when  attachedl to one of  owr
Snring or Elastie Non-Skid
Trugse=, halds just like vour fin-
REFR, The sirrois I!.-|||:|p: l{h.[_“l. ﬂl:u,l
sarface keeps the pad in place
thiis  iBcrEaRnE yomr chances u!
chitainimg a cure.

Itevommemilesd by Phyalelaes  everewhorn.  Chee

trusses &t &0ld nnly hy Jocml dealers who haem

Eweriy sedevied and traloed io glve yoa ckls special

EETTICE.

RELIEF GUARAMTEED

TouF neat-by Dinigpist or Surglesl Dealer can 0t

uil with oar Ohlo Non-2kEl Spot Fed Tross.

135 mamo and adilress togeiber with 5 free hook-

Lt on Jtupture Relief will be sent wpom regquest.
THE QHIO TRUSS €O, I!h L l:. Em:lmlﬂ. Cihia

Conadian Factary, W
e 1 S0 o S A St
an omen urpleal Bzlls, a Smrpleal Elaslia

Heosiery and Won-Bkid I-.I'ir'|rl.'-h Supporters, el '
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»» JOE MILLER
America’s StroneEsT MaN

IN THE 185 POUND CLASS, SAYS
I owe ewﬂ:}rtﬁr'ﬂg fo Gmrge L. '}'ﬂwﬂt”'

HAT 1 have done for bim,..1 can do fe:rr you, and Joo
Mlilber &5 only one of thousands of men w nh:un: comee b

me for Fhyelcal Tralning.
know yon feel the urge for a strong man's body and T
want totell you right now Lhat I can give you mighty muscles
too ., . arms that will ripple with stee p] I:.m,da. .« & back with
Eowerful blades that wl.;rt give you a K. O. punch . . . o barrel
chest and legs that will be colomns of power for speed and en-
diranca ! A physigie that faen will respect: and women admire,
Fa pure am 0§ that | can do all thot [ ey, that 1 make thia angasli-

fied guarmnies . . . the guorenies that no FPhysieol imstroctor hos
evet bufore DARED to make . . .,

»» | Unconditionally Guarantee to Add ...
INCHES TO INCHES TO

YOLIR CHEST YOURBICEPS
or i on'f cos? yen un:‘&eum"..sﬂzmﬂ' GEORGE F. JOWETT
I want you to try one of ey test eourses first. . . .

Send for ““Moulding a Mighty Arm™
A Complete Course for ONLY 25¢.

1t will be & revelntion ta ¥ou, Fea een®t maks a mistnks, The goars
Ihl,,r -:-:I' the Eirongest o man in the workd etanda behind thia
» D glwe ¥oa all the scereds of Firength Blustrabed amd explalsied
ne o "likm &b, Yuois, bos, caii “;I.t an isbhreskable grig of atesl] pnd
jygn;-ull;-pn nrrrl BMail youar un.lr nuw whils you canstill] get this
mﬂc at nduatory i:t
1 will Bt 1n1].t won to t n.r:rn lcun dh:n:lup- nnr part or sl of
wour bedy, Trx an my Leid coussns Hetwl bulew at 280, O,
trx ol six ‘of them tru: 1:-111:1' £l

Rush the Coupon TODAY I

o arder now ond 1 will 1nc|udtl. FILEE’. COFY of "MERVER
E!.\, MUSCLES LIEE IO, L W & priceless book o th:

Lra Lb [a nsele huikder, Pllllll’ pﬂ'tur-i.rﬂ Tl PR L.q,-d
bt e prhr|'1|-:|r-| ¥l dwi bl ﬂiulm.uﬂrr sl S ;— H .:1 ;r_|".

oA irase Thia drecial DFeri

Hil[
K &

BOOK WITH PHOTOS

OF FAMOUS STRONG MEN

JOWETT INETITUTE af PHYSICAL CULTURE
Bapt, 4Eh., 423 Popier St Seranton, Pa.

Gitogs F, Jowalss Four prnﬂnﬂlm lends grad 10
Fl""I:l by TétErm Iu-l" nr |I|ﬂ CuRTE !hﬁrr:l
Eatlpwr Eor which | am s

L1 Haukliox s H.-I:L-

l H-:u:-ﬂr-r-mrn-r [ Massding wigtiz

3 Il--nldlwn'l'll.:bw T Btrve Man Stunts
Grip Ekta

. Made Eany 1
O l.lli Backs fer 52.00,

|_. tﬂﬂl'l'-l-ﬂ.ll-ﬂh'm

Hﬂ""'

AEr.

Address
e - ____— — -~ _—— - .-+ —]
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Books on 32 Subjects

Popitlar Mechanios Press speclalize In Ing hooks amn &n
suhjece. Look ower this s, Cheek the booka w00 want, snd ma
this wdwertisoment an your arder bank, Catsiog with lsts oo 2000

Buhbegts
AIITIET I:-lnlinlurdll] INVENTIOGNES
Mo u|n1 Al . 5300 Hew ta A fz;:
A1;{I..ii :{I I.%:;‘I’ME&H'!!'_IIIE AHI mﬁ-l ([
AEE e e ey - $L00  LOG CARING 095
BOOKKEEFING Llow to Bl . ..., 5250
Praseica] Handbook., ,  5l.00 MAESIC

BERICKLAYING
Flalo

World's Pt Tieek of . §2.00

CA H;UTELTF;HH:E tAI'I'I"I'.lH P e o COLORS

Mo Heviadd CtinT 3500 PHOTO MARKET GUID)
an‘dth:T‘L“ ‘F-u"-lgru. whnt, bow to uﬂ’!"-

1T T bl .25 PL!T%H"'E"" U
DRAWINE 1.|.a. Instruction T-'lﬂlllu-'

et Frerypee “§1.50 m.niti SERVICING
BRY CLEANING (Procticall o7 payase " 24109150

TTEEAITININNEEN u. m

Emtu lating Methads

NEI-I.'Ei-w::rluE-:uh.-ﬂ-ﬂ IHHW EAHH 150
r b b L ] SiGN PATNTING """

et uor & o ve 530

F L oS0 glasmuar Bystem of, ... 5300
FLYING Howr Gy G, . ..., . 5200

Bimpdised . . -JLO00 gTEEL SOUARE
FURMITURE REFAIRING retgiing e

ﬁ‘lul;hhln: oo Deecorns TEI_I.IE[:DFE [Amum}::."
HOME FURNISHING

S Deaie e LT p——
HOUSEHOLD HELPS TRICHS I'Hl'l

idllll.lﬂ ':I"I|:1-§'|._.| l..ub-c-rﬁ :Ft-rth.ei A, ... 100

anEy o Wobh FINISHING
for the Home, . ...uuua L0 Plaln and Decorstive, , 52,00

It 1= your onder biank, o ool pay |:.||:|:
the price and few o :q: Tt
E o - . I:-II:L aitahls I.EE . B remJ.l. wiwen

PFOPULAR HEI':-III.H":I PRESS, Raan P-1, 200 Exct Onvkarle
Eit.; Chizags, I
YOUR SHARE

c o LLEcT OF SUCCESS

Malks BIG MONEY: ndtpendencs COLLEGT-
INB MONEY FOR OTHERS — Entily Loamon " prence COLLECT.

GED. II.MI-!.FH&!I:“T ower Bldg., Syrocuse, M. Y.

Py,

MAILFOR FREE] INFORMATION

EEBF“RB 1115 Bedfgrd Aye., Dept. PM-12
Brooklyn, Mew York City, M. Y.
O

Refnguntlnn

[0 Oil Barning
O Aute Mechanie
O Awviation Mechanic
O Caterpillar Tractor Mechanic
O Elecirical
O Welding
0 Radio and Telovizsion Mechanic
O Talkin F‘Fturﬁ:—[ﬁmﬂz Wests
&= i, mpment
O Starting, Lighting, Ignition
O Machine Shop
O Architectural Dirafting
I:I Mlechamical Dirafthng
O Window Display

T

TRADE
SI}HUU

Strect & No
‘Town . Etate.,

AGENTS! MAKE %15 A DAY

A E1L25 value, sell it special for die,

enrhon Dl:ll]:lzr work, Money back if not pleasad,
make over 1007 profit. -

which makes it write better than any other pen on t.he market. Excellent for
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n'-"i’ EARY, /
¢-Goodrich

Tum TIRES lqo

t—-—*’"ﬁ"fj"' A, 19:4 40-11

A b

‘woldast, moed rallahlas rab

e rraTpasy Tar s mllas
3 (1]

iy =i e +
Eba 1. 5. &_ prove ©
PR rﬂnlhr:ﬁl
hardiservics oo T =g

Hmnﬂ" TIRESR
Slmm H'ImTIrll Tuhes
21519040 i
L9

RER, CORD TIRES
Ti "M!

Ehﬂlﬁﬂ

IDEher Elzai—

. LL TUBES NEW | RE
o GUARANTEED

FHEE WITH EACH

GEDER FOR E TIRES

U'Illrlil th el Elra I'dI:EE

E. j.:':'.l =] '.'lll:l in fall
i) Brg EpAcanlecd & reae

w4 8l by pisce.  DIFdRE ROOEY.

MIDLAND TIRE & RUBBER CO., Dapt. 21&
1006-10 West Sixty-Third Strast, Chicags, lHinsis

TECHNOCRACY vs. ART

Ha mathiza can 35 the work of an wrtlst,  The sridst must de-
wgn hedore tha machineg can produss, | Do you liks 1o drew?
Envesslgnte iba Fodernl Art Cowres . o o lenen ad Blmny
metn &b gifles oarnisy 33,0040, 8000, 85 ) |l|-.|.'|.;|r an pome

mmerein] wrisis ol Slusireioes Eot their mimrt. through the
Frdarad Courae. [t de yomr drawing abiliy |,u|:- 1he éenroe

im@ point in b shortesr possible vime,  Ssod sewer
oooupaiem mnd mddress for FREER VORI .ITIl;,IIH,I.h.IL“]' T

Federal Schoolh, Inc., 5132 Fadaral Schools Bid., Minnespolis, Mis,
'WDUI.D YOU MAKE A GOOD AVIATOR?

I|'rl"' d-'l'-r.
:.,..r* s kT :J'g::..up. .

H.l:n.llllhﬂ'l
1 Exal 576 81,

TAMMERER

M
T ol 505 R R et ol 5 54 0 ol i

uﬁééﬁmwgag;zg

[=l=T= o TP

“l‘l‘hul‘ull‘rﬂl.lllﬂuth.lmlﬂhmhlhll

l-r{'lu MME nl;:“h UiLD

3B lell'llrr Hi., Suils ill, Daston, Mase

“BECOME A4 LIGHTNING
TRICK CARTOONIST"

1 Gered JU.00 For Daogh Pendorieg

B e Tk T B T e B
2919 STOP TOBACCO?

Banish the cravi Tohsrsy &
B it e thisaniahave. Hu-rnumull‘ue

St i Toseet o
BsUELit

i T fl'ﬁl nkh It ri'"
ijmamﬁm-m

WITH NO. 8 FOUNTAIN PEN GUARANTEED FOR LIFE
HAS ADJUSTAELE INK FEED AND H.UIIEH SPONGE

[ |DH-I colndog of J00 Nl gellete, Poad fox || paw.
SPORS IMPTE. €0.. 333 Main 5t., LE CE HTER, MI MM, |

When writing to advertisers ploase meition Popular Mechanics
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Classified Advertisements

WORLDS BEST WANT AD MEDILIM

Advertisements in this sectien, 35 cente per werd, cich inseriion, minimum 19 words, pavable in advance
Ty be lnserted under propéc classifcation in June issue, copy should ke in cur office April 18th

ADVERTIBING AGENCIES

ADVERTIEE: £15 reaches & 080,800 Hen-
day mewspaper Temders wilth 240 wonl ad
Negmpapit  Bnd mepszing  rafo-gulids,  Tren
Chirmgo Union Agesey, 20 West Jeckson,
Chicapg I

ADVERTIEE In raral werhlles, Lkl
free. Mayver Agescy, 4118 Haretford, Bt Louls,
Al erraer]

FEEE—New 18E] Advertlsers Rate Culda,
41 prges  Ineludes eservihing, Lowest rates,
E, 1 HArawin Adrerilalng agensy, 149 B,
Dearborn, LChisegen

FOR ADVERTISERS
A0-WOILD Ad IIn 200 mall

orFiler maEa-

sinee—E3,75, ullon's Advertlsl=g SHarvien,
S0 Bp. Crawlerd, Chiragn,
UL F-Ward  al, Klonthiv-weukly

eombdnatlen £4.9%. Magazle=s fres. Darnell
T0 Mava, Jackoson, Tess

ADVERTISE 54 Magwzines, 1 manihs,
®5 00 jmch, Llal, sapeclal offess, a, Erana
FKEkng Co., Box 67215 Willmingion, [elawar,

PANTE—Mer ard g, for 12dian, Hap
ey, Aee, Hessderson, Cuf prlees on chatn,
speedameters, ballerbes  Henl Jdlme for cat-
dabgg of rebollt matareycles, tlres, aeresseries,
mew  gmad ugsl paris, for all  moloreyelon
Boalz, G233 K. Grand, Des Molpes, lows

=ML Ge For Lbestrei=] weed Adolores velu
catalog, [Lirge #cofk. Bereelns.  Indisn
parts. Arregseries, Indlan Molsreyele Baled,

luansas Cliv. Mo, o

190 CRLT AL l,"'\.. FEED Teed Harlay-15ghl-
mng,  Priess pedieed 25% w0 4%, Himd 6o
for mew Emlbeil Knuth's, 2025 Fend du
Lag Ave.. Mlwgukes, Wis,

REPAIR With paod used paris, save W
nr more, =lake parfi peedal, = llais, J, B.
Ioghl. D461 Archer Ave.. Chirmge. I,

BATTERIES

EDIS0N  Siornpe haliorles e sl oype
Parin [lghting sysferes - Man-pal
phating, Flve year uneandithond] msterlzed
paarantes. 15 pear Elfe. Fres  Allusfruled
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AUTOMODILE SERAVICE EQUIPMENT

PANGA TR —npresanra, E-hoer charger,
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ez, miachmnles, fravel a=g) Hegdon,  Bub-
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Cabalng frei . Dherlaon & Of, |
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Alarket Bt.. Chirago. T
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3 DIFFEREXT Countries. Imagine, siampa
~feom G0 differeni eountrles, omly 5=
protel applicasis,  Hlamp Colleclors  Shep.
E5_Aremde Bldr, Bl Leuls, Mo

FREE. Tennowlouva ssb.  Welrd Land af
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“E_] r's conflidentlal secrets, Siop almless
1 ng: Eollair definbls Enalruechens ol gel
somemhere, This mar prove sour 1ifes fwmn-
In: poine.  Send §L.80 pow.  Boseess. Ine,
1D Reuth Mreaduay, Toe Angeles, Calif,
IF Yoa want & wenderful oopartunits be
ks 310 & diF opieatbng & “'Nel
RBigr,™ mend me yeur pame immedlately.
Hrand-new fdea. Xo capliel or erpeslense
meednl,  Wrlta quiek for detaslle.  Alect
It. Rl 3I|:lr|!|-1||l:l1 CImelnnail.
l.IH'.‘-TI'II'H\. I.nﬂ'l: dew
Rll‘ll‘.!II l:lluEI:I Advertlsement Egﬂ A,
DIATRIEUTE  Cleeilbars,  pmples  your
lairn for patioml gdvertisers, Oood pay. Ma
selling.  Advertlsers Bervice, 1330 Illmll.luu.
Ba. Liala, Ma.
AEENTS—Masen torn el eal
wlll Bzl e & sbteddy repeat h.}ﬂ.{"ﬂ{
tndey for packet-gim trisl ouobft. T
Cempany, 244 Bsarle Elds, Rocheslee, N, Y.

EDUCATIONAL AMD INSTRUCTION

BACHELOR Beience degres, iwo years
Flectrienl. eleil. hemical, raidls cegl=eorlsg.
Chanee i@ ecarn beanl, Catabeg fren, Ieddiana

cal Collece, Forl Werme, Indlisa.

LEARN Gohic d'r-lrlnl. ]:ll.l:hl:r snecial-
Ized mnil sRorsaded 'E Enenllinsit

n

i G Wod e

Lo

o, Hbart BlOG-R1TE
'!ll!-:rl.mm. 1# ..-Il. qmlr: far fultire Seha.

Expirlensn gauslly unseressarr.  Fuoll neride-
ulars—ilst Itiens Tred  WWrF Lt o B n -
Franklin Inalijute, Thepk, Jrhe ke,

e Yark.
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WE Cam quallfy you for secret serciee anl

seiemilfe Investigabors apwes,  Isternsiional
ﬂmJ Bervkee Lnatlveie, PAL-53Y, Ho=koe
=N

BEUBEER STAMPS

FLREX
- B. GUYERSSERT Fosltluns,  #L700s
§1900 and up » yrar. Lot our expart (fsemir
EUFeFnineal cRAmMINEry pEepRre Tau (o7 & po-
pitboni I 8o rallivay mall pervios, fural cars
pler, post offiee, eustons onil other branches
Welite tefay for feee booklel  Deepi, 3, Peie
kersen Hohool, Itscksater, N, T,

B ) MOENEY-MARING Formulas. Tells
you how bo maks and sell mlmost ereryehing
pnder ihe gan; cosmecbes, moellage,  ancd-
frevie  splulbeni, Barlery soletiond, bevers
mRes, chessp. chewing gum. cleaning oorepd-
Fillons, EXCPesrs, haly pregaratiens,  Inks,
biuing, lesther poligh, mirresa, porlare,
rolishes, Eypewrider ribhboms, carbon poassr.
washilng powidess, [quld scap. anid besdreds

ather peoflisbla arblcles,  Bind o Saney.

wwl wrlio o sinl for ""Henler's Mth Cen-
fury Hoolt of emiilas.” Pay pesiman paosk-
age and $L  Popolar Mechasies Treds, 200

E. imlarla St.. IIoam 30E, Chiesps

KAME, Address. £ lnes 25e: 3 Nimes
AGe,  Hiamp Waorks, Aubern, Toebs
NAME 15e; 2 Lines 23¢; 8 Lnes doe.

Fehibarg, $21 Farmnam. Larroses, Wik,
FOR MEN

Alr-Ed—Gimenlest pdrance in shaving for
yerrs. 200 unequelled shaves 5 eents,
Agonlz' trial outle, Snclediag smmples, 3100
Ad-Kx Co, 165 Ewelld Ave.. Clevelanid. (5

“EII Noles at Dalf price.  Epecial sifer
fer Hinkteil chine only, While supply lasts.
Formlar Alechanirs Shep Nefer gnnuals  fof

131 amd BOGE, regalar edithbon, Tommerly said
1 Ol mer w'lulnu_ will b aupplled 4t 25
each. Hemd G0 only Ter bech books,  Gel

yaur order in at oncs Before offer Bas G ba
whikdrawn, Topolar Mechanies Eress,
BEG, M0 E (ntacia 3., ChlegEa,

FOOR THE HOME

HHOHT STORITE

PROFESEIONAL  Ierlslon.  lrmsrorillsE,
rriticiam, Deelar, 4511 Tweatyilfth, Ean
Framelzes, Callf,

EHOILT  Slaries revised, MP"“’"-'-""I el
maclin e, Detalls  free. Huersh  Serviee,
Box FsI1013, Harelshurg, Penna

ADDING MACHINES

NEW $4.70 Aglamatle addisr ssacisine
I"ullg gusrantesd. 1Bmsseft, L458-F Hodly-
wisml Aveniie, Chitagn

FRINTING. MULTIGRAFPHING AND
MIMEOGEHAPHING

6,000 COLOIED  Envelops  elips,

£1TE

KEW Arilclp replares wishbaarl, Bars
prising Tesults. Iiox OHE, Han Franclsoo,

HOME WORKSHOP

HOW Te gef supplles.  Eservihilng  for
bome craftsmen amil hobbylet: melal, wod,
leather, chemical glassweare, elc. Srmpathetic
help an problema,  RBend for price kel W, H.
Emery, 1721 Edgeley 8i., Philadelphla.

FOPULAR MECHANICS ADVERTISING SECTION

CATCH Flsh, moskrat, eté.. In aur cew

flah trap, Lafge Cfrajp anil pickiges of fih
Jure  £5.90.  IMizem Mig Co. $I2 Wi
Fanees Chly, Ma.

ll?‘lll]}\ﬂ Kisels, roils, [lmes

mndl badts ak
hargalm prived, Freo calalsgue sy 308,
Han Ciey. lewa, _ B I

KEW |‘nrhg|. !.:El.u'h1|1 diort Killg possas!
Elue steel I¢ gri Llustraied ¥liera-
iare for |||.|.:|:q. Fant tpomls, Box 73-AL,
Lkrbrmit, Alich,

Lokl ik 6 greal saricly o prscclbedl
subijerts, Hemdd for oor free ealador A Bil-
liom Ideas,™ describing cver 5000 dl
Ik, Popular Mechanieq Pegad, 200 E, Qn=
tarln %1, Chlcaia.

ANTIQUES, WAR RELICE AND
INDIAN GOODE

AEND = Far finé new s Iedlan relles,
pnblque Angarins, F. E, Ellls, Wiibstlar ﬂrmn
Allssurd,

TINAR Jtelbes, Beadmee
Caiafsgue snd ammarhead Be,
Neerhliranch, Kansas.

MUSIC AND MUSICAL INSTRUMENTS

eadng, Hirloe.
arnom [

PIAND Accordlans—IteTeelne—Xew. used,

demmnefrabors, Eend for free eatalog-T and
prles, L'hl.-::{q:- 3[usienl Instrumest o,
il Ho Wala Chicaga

MAKE Your own guitar, no carves, plang

Thrpda H|-ﬂ.r||l||m"_|"‘ll'llnuh:|_r|‘_'E!|_l!'|nl

HOME CRAFTEMEN

WHY Deaw squere:? Enlaege oF seilues
drawings, plans, pholsmraphs  with Panl-
E'I.I'TI -ul-']!'rf'ﬂﬂu;llu {200 Inlar or poesle

gne In 1 Tiliall Por &rl sledents.
Paniograph Campany. Fscamaba,

T EXPFEHINMENTERS-CIEAFTRMAN  Thars

'[.urrp::hL Humples. Goedprist. HMarrisonbure. "'::.:‘L'_" m’m',';:u 5E:Eer{wlrrtlrmr:l1.:dll.l. ITEI:;I:I
are  LETTERHEADH, Taeiwes, yiaie | oooasnd. Ties Moloes, lows,
ments, FLO0 each. Wei Brodesick, Vieden, FOR SMOKERS
1004 HI-GRADE Husiness cards 82,75, FOO0MY  Smoklsg 16 peunds §1.000
FPrintshop, B3 Washlngton, Akron, hle. | Hurler smoking 10; Bed chewing 10,  Thrt

23 LETTERHEAIS, Enrelopes, plales
anenls, billhesds, blotbers: B10OD caed Fino
stoek.,  Cape Cod DPrisders, Boz B5, Cams=

brldes, Mlass.

23 BOND Letierhesds, envelopes, Bif-
himuds, earda, E1 25 guch. Foonomile Press.
Leonla, X, 1,

GTTATITY Trintlng, Exseplionally low
plrea. Prini enpthing. Naetlomal, Syracese.
e lang,

ATATIONERY, Catalogs, clscolars. chik

bonks, ruling, Inoze-lmf bindess.  Comroec-
#ii]l Priss, Ratevis, Ohin

Cheate, Hickman, Kenlse

FINE C(uallyy, melbssw, sed leal clewling
or smoking, 9 pounds, pipe sl box rigars
witly #1.00, Farmors Unlen, 308-3 Mayilsld,
B rrduchy,
MNACOO—{uaranteed— Db, 3301 10,
£1.2%: rhowlne, 5 s, AGs: W0, #1.60: 20
twhkit, 8532 Howard Dres., Mayfleld. Ky,

EEAL Naethern {abhmeen.  Wisconsin [eaf,
rhewing of zieslilang. Foer paumds F1_00C
Pay postman. Fammers Exchange, Edpecton,
Wlasanaln,

1000 BUSINESS Cards, eard case, ELJF.

RAZORE AND BLADES

Bliker, Printer, Naghserih, T*a
%0 (A%x11 LETTERHEADR, 350 En-

valopes prirded $1.50 gostpeld Unlrersal
Terizting, Thay Chip, MEhlpa=.

FRINTING DUTFITE AND SUPPLIES

QITALITY Wades for wll mzars.  Samnles
180 Midweal, Rox I01-1, Springfeld, T

A2k Blides—1lecnsed  fillects 'ﬂu.
bz pkg. K twn for 2o Lumon Heles, 4B
X. Lamon, Chicars,

Fna0 _WORTH rintimx  suppiies FIELD GLASSES, TELESCOFES AND
£16, 08, New llots rmL Frank's, 250 W, MICROECOPES

Harrlson, Chiragn,

TREW l-mﬂ yad brpe for pale cheape MICIOSCOME 810, FLOF huys 4,

Danbels, LitchSeld, Nelimmskn.

PRIXT Yror own rards. stallonary, elrow-
Nara, adwirlesding, #CE.  Heie missy.  Eaiy
rules furndshed. Print for obhers, blg prof-
fta, Jualor peess, BLBO: Job presses, L1
Eruwr:r. £140,  Bimpd efamp for catalog el
ill Enfoematbom  Joelsey Cao.;, T-11; Merl-
e, Cann

TEED Ty llirnllrl'l. preagi, Somd plamm,
TEem 15, Cambrldee, Mass
PRINTING Outflis—Presses, [yps |u|'||:||1l|
Erpe  Earalilin Aend  dIRE@  fofF  calelog.
Mu3el Fress, York, IMenna,

GUMMED LABELS

Farsmimlfera; polverstina,  diatoms, et
Thess, BAE Maplo Screst, Beoaklvm, X, T,

MAKE IPeserfol asiranomical, terrestrial
reflimting Cidisesape.  TlluacEabed Bnstruetloss.
Gha {slamps acceptedl, Froe mtalop, ooifits,
prisms,  eyepbeoes,  Orecme, 1073 Prospect
Are, fimne, New Tork,

Aﬂ:'"i[‘.:" fiflrerm' TIAX Pelsmelle 1 ||-II1I|‘||{|D'
Elghast quallty mehromatie 6 [#ns  svedem.
el gosernmist FOT.00  Fles ol lealtwe
rarTring  gase  Iooluded, £330 peetpabd
uaramiesl  Catalog.  Flala, 47 Warren
Bieet, New Tork

TELERCOPER, Mleroasapuea, ervald] eas
dAloa;  barpalze. Free ratalop.  Seientifio
Borelty, A8 Oramd Firect. Breoklyn, M. ¥,

PFRINTED Labels for all puepases. Dis
rat Jabels any shape, HEuaie glzs ramplied
amd prices. 100 book-plates one codor 7o,
Old Dogslnles Lahel o, Brldcewater, Vi,

I FRINTED; Bame, business, address
Ebe. JHE Comipany, Box 53, Holyehe, Mass,

DUFLICATORE AND DEYICES

DTTPLICATING Machins: 33835 (s B35,
Potary stencil, clay cempansition, gelatin Blm,
Alagt complele Dee En A=meries. Phole-Ldcho
Taldeér frid. Tlabargh Typewriter Bapply,.
Fulke 377, PMElsburgh, IMa.

BIXMCT T ARS,. Field plasses, $8.08 Tels
prropes 008, #le, Tl For Arlal ofter,
Bamp mppeecioted.  Epaulding Optical Sales,
3960 Evergreis, (himagn

CUNS, FIBHING TACKLE AND
SPOATING GOODS

GITNAEMITHE" Serreis—HIuing, #ngraving,
checlaring, ele, 20c. Inleematbsnal Agpeecr,

Ll |nsatl.

QLOWING Xew night Sshing Balt] dake.
wse, aelll  Imslrocllons 20:  Enberaatiosl]
Agemey, Cleclemacl,

LEAHY Compoalng, efrenglng, finpeoy
Irr—ull instrumenis.  Eparke. L1GA. Nor-
wieh, Conn.

ALATE Alener writing sones. DUrees book-

lit.  Fian Toekes, 1019 BErsaduay, New Tork,

1 FAY CUnsh for song Imank
Forl, 311 Fifth Avenus, MNew Tork.

MUSIE Comgossd to words,  Womderful
peopasition.  Hauer Bres., (e, YWis

TAORUDWILITERS  Frofesslopal  Plan'™
Edwapl NMadden, 113 MiEksheels, Byracoaee,
Mew Vork,

T FONTUKER Tbring  Eade  [rom  son

throwah talking plctures, raidin, phoregraph,
musie pulillskers. “FIL" writers revise, are
g, romgsan dEiake Lo :|:nur Ivriti of l_-r.rll;l
tn mumin, We suhmiil io studics aml oth
markets,  Free reading.  Send  for lrutlrl..
1" nEcersel Hl:-:l:-il: Eervloe, &35 Meoyper Hllg.,
Hulkywel, ©

DUD-FLEX leeds dor clarineis, and saxe
opdmnes elimingtle your e treuislem, Writs
fer ciresdar, Iros-Fler Heeds, 1204 1s§ Ave.,
Evaraville. Tnid.

EORGW I TERIRS]  Foeme, melodies,  As-
oLy |:|:||11|:II|. Hibteler, I, EL04
h!E.ql.Hml Bl
AN 1.1-rt|u| Heesd far sy - Fabllah=
ing Agrsrment ' MrHindey ]-le.u I*riniare,
1501 K, 3Gth St Chiragn.
PobkAE Wantel  Wark guarantesd, WB
ulr1IFh Cireat Eastern Song Burewu, Dwept.
. Thomaston, Me.
H.I."Iﬂ- Welters wanted mew.  30-3H plan
Igdiana Benmg Buteaw, Sabem, Tndiasa
BikNd} I"aeds. wrkie EBeooola PBongrliers
Bervlos, Eherman Branch, Loa Angeles, Callf,

FATENT ATTDRNEYS

I‘A.TI':"-T Your fdea mow.  2end for fres
“EHew g0 Obtaln o Patest,™ and fris

<l |'I:|lrr|r|| af Tnrention Tih=k. " In buzin=zs
pinee 140H, ppaeislizing In pelent matless,
wa have soeecislolly servind Chiszasds of |n-
venbirs,  LAttle bdesy may have bip rom-
mereial posel®lliles. Deelays are dangerooi
In peient matlers—asd 81 e and orobect
yoar  ddes.  Iemsorable  fees. Lnn:r:nl.-lnl:
ferrr. 'nrmuu.u cioe I, Fvs .x.

Lo, 80 EE Viclor U i i “lshlngtun, D.
F!T‘E‘-T‘!’-—Hmnli filleas mar  have  largs
ramimerelal poaslblIitles.  Wrlle lsimedbalaly
for Informatien o how o procesd and *'Ilec-
ard of Inventlen™ rurru Thelays ame dancers
aus in patesd matie Marerws A ' Hrien,
fid-T .ﬁllm_u_'ﬂlll.llllnﬂ “’;ﬁlnmjuﬁ.\_'_lr.l\-
PROFIT By patentd, T protlect and pulds
vouL e York warkil's best markel. Searches
$5.00; pulents prepared $i0.00; crade-marks
15,005 roperiehlz £6,00 Valuable Fres cir-
r:'nllr. - . (FIbrlen, Tatemi Attoemey=Enel-
ey, M years experlencs, 183 W, 42l .
Mo Vork Dir
PFATEXNTSE—Wrile for fres L'n1'-:|rr|:|ll:l.un.
Hexr te Dbtaln @ Falent mni Rexed of In
pmlinn=—iar semd drawing er | far ex-
aminst lan, :‘lrl_llvl'l' & Il=r. Falenk Aftor-
peva, 100d: A Wolwerih Bullilng, Xew Yeri:
e Farle Agllling, Washingten, I,
INVENTORE Alay now market practical
new 13ems befare patenting. For informeilon,
wrlld  Chasered :Iu'l.ll:uu. 854 Darrister
Buildieg, Weshingtom, D




POPULAR MECHANICS ADVERTISING SECTION

HTM]I;IQH'EI] 1“-! ilﬂu T, Breena
Campany. Fres rlents. Trade
nnh. l:m-rlr.'nl.a l}mu:.' Klanailne

Ilaek. Chlears; Ameelean Securliy Ibullding.
Washingeon, IF, 1.

P.lTl"ﬁ'l.'E Haoklet free. Highese refer-
eporn, Bl prsults,  Tramptness assuesil.
Watson K. Coleman, Patesi  Lawrer,
Minth 8t.. Waslingson, Ik €

PATEXTH. Senid mtrh. o mmld  tar
pdrica, Fres hmk, “Hew o Obdaln a IMas-
=™ BEetablished lhl:rl; ars.  lighest ped-
erences.  I'rempf servien, Ieasanable chirges.
Ellmdhh& Chandies, BOE ¥ Sireel. Wash-

“INYENTOR™S (Quide,”™  saluable Isdfor-
matbon rr Lidermians, Jeglatered
nginesr, lﬂﬂr]'ltmd'nr._ﬁn_fﬂrt_.

(¥ Allaing & Rommel, Suile
411, 815 . 1ith BL. H. WaaliingLen
DD t0elzinators of .‘:h-m Etiilenra
af Unnoestion, Rdari ulln{u-l:lnr T Im-
Temilon do |n:r|:|115 =F fir blanl form 1o B
slened a=d wiin Formn sl patest 18-
furmatlnn hulletls free,

TATERTS I'ricured; Lradd matks reais-
fored—pael laleary ldrm Furnished  witliout
charge.  Hooklet farm  for  dl=slosing
ldeg Tree.  lrving L. MeCathran, THA -
tarnatbonal Flde. aslulngtom, Ik O,
'HA'T Ta Irl.l.'\lnl:. Llst ol wanle
tlans sent fres &n Huuurl-l LluI uur}l-m

£ lm:mﬂ ool of leveRiion F
{Fq o uhﬂ Harrlsier Ihulld
“III'L1

Hend for boaklel Lelllng
how s patent ||1|i |.II aur Inventhons sl
Joseit me:E';I l‘-:tul. LEmyer,

ann_FsE, Wa H_.EI .

L. P. RANIHILELL ﬁﬂ:ﬂ "II:-I:-l' ]!ulll:l-
Ing. Washlagron, . .

ail informatisn frie

INVENTIONS WANTED

ESTANLISHED Flrm 1n1l|.u|; 1o hardwara
temlo lsoklng Taor new The Hpseelnl-
by Aifg. Ta., B, Peal, au-.

FOR INVENTORE

TI}I H Iden may Ber valughla, Lot us help
leg Jb o analyzs lts valum  “Wreile
E:r'ltm informating ai Lo hew we eam help
@ Ibds Enclneering Co., courclors
o -ﬂn:l_ml.n: :I'I:|I.'I:|url.|:'1.l:l"b and Eale of mo-
ehenieal  articies. Urlveraicy Ave,
2. Pail, !lllnn
PATESTSE—#mall Hilias maF have laree
commarclal slbllikLes. “rllt frreniliilely
for Enformabios an how e procesd amd *'Rwo-
etd of Inventlon'™ form. Dwlsrs are danger-
sum palent maiters. Clarencs A, O°'Dries,
o Adamz hdling, Washingtom, I¥ .C.
A i Bl for free Bopdk, " llow R
Ohteln & Patest™ and ' Hecend of Inventlan™

INVENTOR'S Unficersal  Eduraber: pome
talns 900 sesclianieal mofesEnls) 0B qee-
retusl matlans; Instrestlon on proceriee and
lrlllnr nalents aml sebacfing an  slorneg,

Foppests new [3eae.  Prlee §1.00 poai-
rlIh:I in 1L B, A, Address DHetrich Co.,
d0%R Oueay Bldp, Woklsgon, D, O

FATENTS FOR SALE

UNLIMITED Commerclal gseful bncention
unfierselly worky o all reen, woincn end
children, cheap,  Agrille, Dox 182, Gliror,
Calllarnfe

T TERMANENT Golf Lee. Leaso or_oubrieht
#ilie, patent 1830143 WEHElam WElkey, [3
S imers, (ham paign, T,

g companies g mmmey, Hmcka
preventer for iul:lnmr_r and moarl=e boilers.
leated guarantesd 1800 sronomy,  Slesm-roal
used. Mo smeke. Cost eheap.  Several solil
Entkri sutlfartbon, [Rlanchid, 174 Gnd Ave-
me. Duelier, Canada,

MAXTFACTUIEE IS Wanfing  pralitaife
invencions, semd staimp ToF new Bl 350 £es
Tl Eavenationd,  Charbeesal Tnatbpgla, 665

prister IRpdlding, Waghinzton, Ik O,

INVENTORE—2s8 r en suor [eoenbice
ner!  Dan't delay k= sale any  lomger!
Hend fur a fres fupe ﬂ'..-pua' aneclally poa-
pared  hochles.  “Turn Woor  Patent into
Muaner," tmleg?  Iu eoetalng helpfol Fofies
mal e pll Anventers, M, L, lund,
Mgr. Clasalfed Advercising.  Popolar be-
Hl:lllii."ll I:'l[m!Ll'rl, 200 ¥ Qatarle B, Chi-
ragn. Bl

MODELS AND MODEL SUFPLIER

MODELS—Tour fdeas derrlopanl [mto prac-
theal worklng models. 20 ryears' surcessful
pxperience b Lhddsainda of satlaflel cusborssrd,
Comfidemtlal servlee guaranteed. Dank refer-

e, i fl:l' 3apigd hixil==
" Naklng Il:rr:ﬂrml ?fa Croscent  Tosl
Cienpaiiy, Thept., T, l"lu.-:‘-luﬂll!l

{0 Ly,

CDMPLETE Fittlngs—=#®overelam of Scas
and gthier meslelie Get oor new BE3-page aL-
ulog. 130 posipald. A, T Fisher, 1082-1
Erewah_Ave., Bopal Dak, Mlics

TEUPER ] ]-I] ot IEnitlen malls. spark plugs.
1 I B u" 1:‘:: v li|:|I!Inn::!rl:lJ:m:u|:-|:|I:|r‘I fag
mailel h:ut!. l:In:I-In'He- ipleEn ralalne 2ip
mikn,  Tsureel, B6 AMeDonough S, Brooklyn,
Mew Vnrk,

PATEXNTE. Lew cvsi. Jhook apd luformes
Binm . F, endolph, 33 Vietor
JRuglding. Washi I e

MODEL Sleam and gaoline sagices, cite-
Iag 15, Anton  Ikshaboy. T13 D'riee S6..
Nahway, Kew Jeesey.

WE Mako working medsls Tae  inventors
anid do ezperlmental work aml carey @ esu-
pleza stk of Brass pears end model aup-
ﬁl.q_ Brsd for calsloe.  The Pleree odel

‘orips. Tiolew Fark. 1L

25A

TELEFHONES

EURAL, Magreto, wall fypo  telephonise
Fine fer mutual tempanies snd privale sys-
Leing, Teconditlaned  salvage  equipment,
I"Il'l‘."ll'lﬂll peifiocl.  Natlonally knesn mlkm.

Aluag, Elur rloe, only B500 paci
H-rrll.lr |:||r1:| alsn It Enzleoerieg Beevs
l-'-‘u:l l-ﬁlmu.':'. 17180 South B4 Streel, Lim-
onln, 2

MACHINERY, TOOLS AND SUFFLIES

KEW! ®-Isch Bauth Ranl ‘"I'r|||:r|qllr
heneh lathe, Omly $33.  Hack - tutl
serewr fhrewds 4 g0 40 per Jm.t
spimuiie, wyiphs ER0 b, 24 o I'ﬂ:ll llu-'l.
nperates Teem lamp  soekel! eompaund  Test
wril qiksr mindien feglurei. ok or Lersa,
Write far elreular 9 0F, Sauth 1tend Ladbes
Worhe, &5 E. RMadlaon 15 Teenik Tl

SUIETANTIAL BSarvings—used are welid-
e, plaberd, eoipfiseers, palol spraye, En-
tirely rebmilt; guarantesd. Trisl and terms,
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R)ntiac’s Straight 8 has the
longest engine built with 3% bore

Being 1 :r,. Ponotiac's eylinder block is
cast with largee 'I'r-ﬂﬂl space around each
q’].ml:ltr 'b.l.rrd.. Mo -|:Il.|:|..|:.-.r of flling up
in casting, Fach cvlindeér is complerely

always surroun water. This
uniform cooling eliminaies loss of com-
pression and consequent loss ufpuwet,du.e
to uneven wesd from unegual éxpansion.

By extending the erankcase I 14 inches below the
center line of che crankshafy, the e in# struciare

i Immeasurably strengthened, e the oil pan
ftange also becomes the same heightalong all foar
edges. This permits an ofl-tight seal at frong and
rear hearings. The eylinder block and crankcase
RE@ Ccast in one piece; five 5 cross-wise wehs
on the inside screngtbien the crankcase and sap-
part che five main bearing s, Two baavy outside riba
running lengthwise on each side of the crankcase
eliminate all possibility of crankcase distortion,

Paosailac tl Iht mast thoroughly and :ﬂ'u:
cated

pressuse o all mun? connecting

ings and dming ¢hain, mduhmu;hnlh—drlllnimm %

walls
conirol piston ring 1% lecsted beagath I:Et Piston pim==3
compresson fings above.

OTHER automobile engine of comparable
horsepower (77) is as Joug as the power plant of

the Pontiac Straight Eight. By lengthening the motor,
Pontiac engineers have made it possible not only to
cool the Pontiac more efficiently and reliably, but
they were able to utilize over-size parts. This means
less wear on cach moving part, more strength and
rigidity and resistance to the wearing effect of high
speeds over long periods. Because of this, the
Pontiac Economy Straight Eight is so highly efh-
cient that it actually costs no more to operate than
many smaller cars. Pontiac prices start at $585,
f. o. b. Pontiac, I'rﬁdl.igan, spm:ia] eqtlipment extra.
Easy G. M. A. C. terms. A General Motors Value.

labri-

ﬂll I] :I' l.II:I.d.ﬂr

ine in the indwsr
e - rod and camshaft hear-

in th rods o pison pin bushi al,
e tnﬁn;i-nfeur_t rem tlha rrE:uhpms.. Erﬁ:{‘h::l:]hdtr @
ispens and distributor drive he il

A wager dizsreibating rube reaning the full length of the water jacket be-
W -l::'h:l']':l' barrels and velve pors has holes located opposite each
anst valve 3'" Coral water from the is circalated through
this tube and delivered direcily against ¢ach exhausy pore. From these
ints ir circolates around the iocake valve ponts, cylindecs and com-
ation chambees and then forward through the shermoswmically
controlled valve iote the radiator. This water discributing tube
delivers water sim usly to eleven points along the entire lengih

af the engine. A varizrion of pemperature ni' not moce than
degrees between front and cear eod of engine 15 thus assured. Separare
valve ports permit ¢l ion of water aroand each valve sear

Whon writing to aodverlisers please mendion Populor Wechoics
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OMPETING air lines this vear are en-
gagred in a battle for faster scheduales,
and three new types of transport ships
already are entered in the race for speed
laurels. Regardless of which finally is vie-
tor, air travelers are going to fy from here
to there faster than they ever flew hefare.
All three of the competing ghips, in pre-
liminary testz, have developed higher top
speeds and higher cruising speeds than
those now in service. Aside from speed,
the new planes have two other common
qualities—maore comfiort and preater safety.
5o fast have the planes proved that some

air=line off ‘izllaﬂw awngto-dusk
v : :
a

schedule from coast to coast—a daily race
with the sun from the Atlantic to the Pa-
cific. Itis virtually certain that new sched-
ules will reduce the flving time easthound
from the Pacific to the Atlantie to consid-
crahly under twenty hours, Some compa-
nies are considering eighteen-hour coast-
to-coast schedules, including all stops, and
the more optimistic are thinking of six-
teen-hour trips.

These ships will be a far cry from the
nowsy cabims with cramped quarters into
which passengers clambered a few vears
ago. Spacious seats, quicter cahins and
mare luxurious Ihtiugq are gommon to all,

57
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Two Views of Bosing Flane;
Mote Retractpble Landing Gear

pounds,  They are pow-
ered by two J-horse-
power nine-cvlinder
Wright “Cyclone” en-
gines and are expected to
develop 145 miles or moere
while crmizing, with a top
speed of 170 miles,
They are called "silent™
liners because the motors
have been geared to drive
the three-blade
at very low speed, thuos

SETEWS

as are also numerous modern safety fea-
tures and equipment.

The United Air Lines is launching sixty
Boeing low-wing metal monoplanes, each
carrying ten passengers and mail-cargo of
600 pounds. This ship's two supercharged
“Wasp” engines develop 530 horsepower
each and tests have indicated a top speed
of more than 185 miles an hour and a
cruising speed of better than 160 miles an
hour with a ceiling, or altitude limit, of
26,000 feet.,

Other features of the Boeings are re-
tractable landing gear, engines located for-
ward of the leading edge of the wing, all-
metal construction and patented flaps in
the trailing edge of rudder and elevators
for easy handling.

LEastern Air Transport and American
Airways are bringing out nine fifteen-pas-
senger Curtiss-\Wright “"Condor” biplanes,
each carrving a total payload of 3,200

eliminating much of the
ohjectionable noize. In addition, the cabin
is well insulated and the engine exhaust is
run under the lower wing.

The Airplane Development corporation
uilding for American Alrwayvs a 1mims
er of fast all-metal, low-wing mono-
lanes, each carrying eight passengers and
owered with a Wright “"Cyclone” 700-
worsepower radial engine, A top speed of
225 miles an hour and a eruising speed of
195 miles are claims for this craft, This
ship has an clectrically operated retract-
able landing gear, capable of raising the
vheels in thirteen seconds and dropping
hem in seven seconds. Flaps in elevators
ne rudiler take care of stabilizer adjust-
ent, and the shielded cabin reduces noise.
With such ships, five-hour schedules
tween Chicago and New York should
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Faster Air Transports Span Continent in Day

Right, Fronf-to-Rear View of r
the “Condof's™ Cabin; Fil-
teen Passengers Are Adoom-
modeted in the Five Rows of
Three Scats Each: Aisle -
vides the Cabin Za That There
Are Five Single Beata; Insu.
Iavics against Modse Makes It
Pnlli.hgl:z far Passemgers to
Converse without Ra lain g
Their Volces: in Photo Be-
low, Mote Absence of Motor
in BMose of Plane; These
Factors, Plus the Arcengs-
mene for Earnrlnf Exhazst
Pipes uader the Wings, Make
the "Condor” an Almaost "S-
lomt™ BKir Liner; Iz OfFers
Exiy and Fast Teasspoctaticn

Left, Pllot's Compartment of 200-Wilg-
an-Hawr Tranaport: Right, Clase-Up
of Retractable Landing Gear: Hottorm,
the Plane in Flight: MNote Ulica-
E!:’t.‘l:lllu‘.|:‘|i:; thi E.I-.il:p Has Galy D= |
Motar and Carries E

lght Passengers
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base. To attract visitors entering
the exhibition hall, a fog beacon
will flash its beam at eve level,
Square gears, variable-speed gears,
Scotch voke-and-chaim drive are
some of the mechanical move-
ments which will be demonstrated.

374

LIGHT TEST FOR TIMING
AUTO ENGINE GIVES
ACCUERATE CHECK

Accurate testing of automohile-
engine timing 15 made easy by a
“synchroscope” that resembles a
Aa=hlight. In the reflector end is
a neon tube which produces a
white beam of light when proper ,
electrical contacts are made. The
device 15 connected to the No, 1
spark plug in tests and aimed at
the timing hole, indicated by
marking in white those lines on
Aywheel and 1ts housing which
are used in checking the timing.
With the motor running, the light
Aashes so rapidly that the white
lines appear to stand still. Tf the
white marks line up, the timing is
correct, I not, adjustments should

) _ _ _ ) he made, The synchroscope elim-
Hers Ia Artlat's © i f Fountain of Mo Maote W
L3 B CMECPTICTL O UL DTG | 0 ArIEUsE i £l " = 1
Mechanicyl Movements Imbedded in Esch Panel inates guesswork in checking tim-

ing, wiring leakage, wear in tim-
LIGHTED FOUNTAIN OF MOTION ing gears, uniform cylinder explosions,
HAS UNUSUAL MOVEMENTS and backlash or defect in spark advance.

Twentv-four different mechanical move-
ments, some so unusual as to appear al-
most impossible, will be demonstrated at
the 1933 Century of Progress exposition
by an illuminated fountain of motion. The
fountain, twelve fect high and topped by
a fog heacon, consists of three panels re-
volving on a base of wood and metal
Each panel will contain eight mechanical
movements, all in motion. The end of each
panel will have two sections, the upper
divided into three slots which will act as
reflectors for varicolored lights, and the
lower consisting of a sheet of highly pol-
ished stainless steel. Lights in the base
will shine upward to illuminate the move-
ments, while a floodlight above will play
on the entire exhibit, Springs, bolts, metal
rods, gears and other small mechanical
parts will be imbedded in the stationary

Testing Timing of Aute with Dewvice That Flaskes
En'v'rbm Gpark Plug Fires
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in Hoat Controdled and Propelled by Foot-Operated Oars; Bottom, Pedal Oars Fabded

Tap, Casting Is Eas

for Carrying, and ClosesUp of Armrangement in

PEDAL OAR FOR SMALL BOATS
LEAVES HANDS FREE

Operated by the feet, a pedal oar for
small hoats gives the fisherman or hunter
complete control while he faces forward
with both hands free for casting or shoot-
ing. The device has a regular outhoard-
motor propeller. One thrust of the legs

carries the boat forward like one stroke of

the oars. By advancing the left foof, the
® boat is turned right. Controls are arranged
N so the boat may be torned completelyv.
H'""'m:'n;:ml o1 itz own axis. The oar welghs
«.,‘_rmh twenty-nine pounds and can be fold
™ ed for easy carrving.
_ Te—————
PLASTIC FELT HATS WILL FI
ANY HEAD WHEN HEATED

Felt hats which can be made to fit any
size of head are being offered in_England.

They are made of felt which is sufficiently
plastjc, when heated,

amfw
h

b

to conform to the

i A

L}

aat, Showing Pedals and Means of Turning the Propeller

shape of the wearer's head,

comes lirm after coolin
shape of the head to wh

NEEDLE GUARD PROTECTS USER
OF SEWING MACHINE ‘.’.'r“f

f'l‘.‘__.n.'\-\_

=1

——

J o ,j'-li'-i
'

moving the needle.

The device does not

The felt he-
g oand retainz the
ich it was fitted.

Protection for
operators of sew-
ing machines is
provided by A
needle puard that
isz easily atrached,
A 5!1g1|l pquf-un.
of the finger
thtows back t!:lr..
shield for res
threading or re-

<
X
3
i@
of:
33
é-;f

interfere with normal operation.

Cellophane greenhouses are being used

iy pardencrs,

s

Sericie
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Steamer Is Floating Airport for

Flying Boats
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Above, Flying Boats
Landing an the Floating
Ceradle Tralling at Fear of
Vessel; Left, Flying Hoat
Being Towed it Cradle
behind Moiher Ship

The Germnan Steamship "“Westphalen Has Been Con-

verted Enie A FIONERE “kslamd™ cn Wit Transatlam-

ti¢ Flying Boats Can Land and fram Which They Can

Take Off: at  Right. Operater Manipulating Crane

Which Lifts Beoats to Ship from Floating Cradle on
Which They Alighs

e
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Cradle and Catapult Aid Landing and Takeoft
= N |-

b TRt ‘i"! u-."..r‘l
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The “Waatphilen™ Hes a {,'.ﬂt.-lp.l'.'l_ 11+]
Launck Planes asnd a Cradle and Crane
to Lift Them Aboard; It Is Also
Equipped with DMachine Shops and
Shart-Wave Eadie; Uppar Lelt, a Fly-
ing Boat above the Mother Shipi
Kight, Crane Lift 'r|.. & Plato ta eck;
in Clecle, Pilat in Fadded C-:u:l'.pll
HJ.-'\_ Iy o He 'Eal::nu lted:; Below, the
viimg Abrpore with a Flane Hover-
ing above It

s A N | J;u:fu'.gz‘.-;.- f wx_';,u.-; U, b .P
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X-ray takes a picture of
what actually goes on in-
side a lead-acid battery.
In one instance, it was
found that a submarine
storage battery had failed
becanze of puncturing of
the separator, and not
through excessive forma-
tion of lead sulphate.

C 33—
PHONOGRAPH USED
TO WAEN MINE
WORKEES

Miners at a_South

Wales colliery are given
T addvice before enler-
ing the pit by means of a

British Army Trock with Eight Wheels, Esch of Which Automaticolly Seeks
Owen Share of Load in

Its Owm Lewel and Carries Iis

EIGHT WHEELS ON ARMY TRUCK
EACH FIND N LEVEL

Cireat ¥ '
eight-wheeled army %ruck intended for
very rough terrain, each wheel automati-
cally finding its own level and always sup-
porting itz share of the load. The wheel
trains, hoth front and rear, are articulated
like some types of tractors. The two four-
wheeled sections, with independent sus-
pension, are centrally articulated in a cross
direction so that thev can be inclined at
sharp angles in relation to each other
when the vehicle is in motion, By this
means, the wheel traing remain in con-
stant contact with the ground. For steer-
ing and control, a mainspring puides the
one set of wheels in relation to the move-
ments of the others. All wheels are drive-
wheels, and a shaft unites the bridges of
the motors.

4

X-RAY SHOWS LIFE OF BATTERY
(2 BY CAMERA ANALYSIS

Forecasting the life span of a storage
battery iz made possible by the X-ray
amera, By correlating X-ray pictures of
ell with its electrical or mechanical
arpcteristics, such predictions can be
ade, according to Charles S5 HBarreit of

S ey

Y e

A

phonograph and records,
As the workers are about
to begrin work, a bell
rings and the phonograph is started, a rec-
ord carrying the manager’s voice saving,
"Hello, manager calling! Safety frst.
Search vour pockets for matches before
going down the pit. Don’t carry tools and
blocks of timber in the cage with vou,
Take care of safety lamps; hang them up
i a safe position, Don't walk the engine ,
plank when ropes are in motion, Don't go
in front of trams when the gradient is
over three inches per vard., You must not
work under overhanging coal or ground
unless it is securely 'spragged.’ Haulers,
don’t abuse vour horses.”

Reugh Trawel

he, Caritegie ITnstity . EY,
However, such a correlation might be dif-

ferent for differengymakes of hntlzries_ ::!]e

Group of Mirers Listening to Phonograph Warninga. e, =
before Starting Wark la Caoal Pl

€
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Airplane Like Dart Has Lengthwise Wings

Shaped like a boy's paper dart, a new
type airplane is almost wingless, only nar-
row lifting surfaces being attached length-
wise to the body. In test flights, the ship
has been able to leave the ground on short
hops. The plane is twentyv-six feet long,
with a six-foot width at front, which 15
the narrowest part. Twenty fect back, the
criaft widens to cighteen feet, in the shape
of a dart. Extremely light
weight is one feature, the
ship weighing less than
1,000 pounds with a lifting
surface of 330 square fect.
Conventional ships weigh
about seven pounds per
square foot of lift surface.
Fabric is used to cover the
all-steel tubing of the
iframe. The makers claim
that the craft cannot side-
slip or spin, while a stall
merely throws it into a
gliding position, due to the
unusual shape. The body

Top and Bottem, ¥Wiews of Flane Shaped Like a Paper

Dart: Cemter, the Craft in Flight

anid narrow wings provide all the lifting
surface, Streamlining iz employed to make
the plane pierce the air. It is estimated
that this construction, which s said to be
less expensive than the conventional type,
will result in greater motor efficiency, less
fuel consumption and high speeds. A nine-
ty-horsepower engine drives the craft,

DISCOVERY OF HEAVIER WATER
MAY UPSET STANDARDS

Discovery of a new kind of water that

15 téwpt cc:;l,t hc sier than the Eind in

everviday usage may upset internationa
standards of weights and measures. The
tiew water runs out of the faucet and is
good for washing clothes, although it is
far denser than sca water. It s composed
of one atom of oxvgen and two atoms of
hydrogen, like common water, but the hy-
drogen atoms belong to a new class know
as “isotopes,” which are twice as heav
as ordinary atoms of hvdrogen.

GLASE SURFACE FOR HIGHwaY
RESISTS HARD WEAR (. L/

Auntomobile roads coated with cement
and powdered glass have been construct-
ed 1n Crechoslovakia, Under extensive
tests, the glass suriace has resizted hard
wear, being undamaged by heavy motor
trucks. The foundation is Iaid in the usual
manner. While the rough concrete hed is
still wet, the cement and plazs mixtore is
added and worked into shape. Then the
road is Hushed with water glass to pro-
duce & smooth surface.

o

220 (33 P (4



AERIAL ['f

]|

hi.r l'u-...l.,‘"l.'i-.-._ o J

The “Sky-Ride”" Ereeted for the Chicago World's Fair Is Hailed as the Foreruaner of the Future Bridge, and
Above Is a Drawing Showing Cars Beng Loaded on Elsvater of an Acelal Ferry; on the Opposite Page, One
al the Cable Cars Carrying Autos and Trucks

fifiii
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By H. W. MAGEE

WIN towers of steel, 628 feet high and
2,000 feet apart, rear their graceful tips
into the clouds. Inside each tower illu-
minated elevators in glass-walled shafis
race np and down with their cargoes of
humanity. Between these towers, douhle-
deck rocket cars are whisked on steel ca-
bles, carryving more than 4,000 paszengers
an hour to and fro 200 feet above the earth,
Such 15 the million-dellar thrill await-
ing visitors to Chicapo's World's Fair.
The Paris exposition had its Eifel tower,
the Columhian exposition its Ferrizs wheel,
and the Century of Progress in Chicago
will have its “Skv-Ride,” costing $1.200,000,
To the 30,000,000 people the fair hopes
to attract, this skv-ride will be merely a
gigantic amusement enterprize, But to the
five big industrial eoncerns which pooled
their resources o erect it, the strocture
reprezents a public utility—the forerunner
of the suspension bridge of the future.
And to the little group of engineers and
designers who had the courage and vision
to plan the structure, this sky-ride is just

a million-dollar tov—a full-gize working
model of a future bridge built as an ex-
periment to prove the practicability of re-
placing modern costly bridges with inex-
pensive aerial ferries which would swing
vehicular traffic across rivers or canyons
in mid-air at high speed

Bridge designers have long realized that
the cost of present types of spans is mak-
ing them prohibitive, because national and
local governments are no longer able to
provide the huge sums to build the giant
structures of steel and concrete which
present design dictates. Builders of the
sky-ride estimate that an aerial ferry of
similar design costing 5,000,000 could
serve the same purpose as a bridge of
standard design costing $50,000,000,

Thus this movement, pointing the way
for progress in future suspension-hridge
design, is likely to have a tremendous in-
fluence on American industrial life and
provide new outlets for labor and mate-
rials. That it is not nebulous and ephem-

ceral is pL'm;{-rj h}rﬁm face that the design-

L
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-ﬂnlr_ﬂﬂl. Drawing of Sky-Ride at ng:h:'
Bridge ower Hudlaon,

Bpan than the Bky-Ride

ers of this sky-ride have already been
asked to draw plans for two similar strue-
tures to span rivers in England,

To underztand how structures like this
amusement thriller may carry us across
rivers & few years hence, it is only neces-
sary to study the design. The skyway con-
sists of the two towers, spaced 1,850 feet
center to center, one on the mainland and
the other on a man-made =land in Lake
Michigan, Between the towers 15 a cable
system made up of horizontal track ropes

-

Below, George Washington
faly Bridge in 'J.Ehi: Codntry with a Greates

at the 2M-foot level, support-
[{EH]
ropes. under tension

Four elevators in glass
shafrs in each tower will car-
rv 4800 persons per hour to
the 2Ml-foot level, or onto ob-
servation platforms at the
tops, higher than the VWash-
ingEbon motiiiiment or the tall-
cst Chicago skyscraper, From
these vantage points, visitors
will look into fowr statces anil
ebtain a panoramic view of
Lake Michigan, Chicago and
the exposition itzelf.

The ten rocket carz with
douhle-deck seats, cach ac-
commodating thirtyv-six pas-
sengers and the pilot, will
travel on the cable tracks be-
iween the towers, circling
eiach tower to loading platforms on each
trip. To add to the spectacular effects,
towers anid glass-incased elevators will be
illuminated at night and searchlights will
play on the rocket ships which will emit
colored vapor throoph exhaust pipes at
the rear.

S0 much for the ride as an amusement.
When its construction 15 considered, 18
utility az a bridee hecomes apparent. For
instance, the actual span between tower
centers, 1,850 feet, is greater than that of

|-'|1_ RN t'-uq;‘. I '.'.'irn_'
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any suspension bridge in this country ox-
cept the George Washington bridge over
the Hudson river. Four steel cables sup-
port cach rocket ship, and these are an-
chored to 500-ton Aoating counterweights
to commpensate for changes in cable length
due to temperatire,

The sky cars operate on four tracks
and are spspended from an overhead car-
riage wilnch rides the aenal trackway. This
carriage is made up of four light trucks,
pach having two wheels. A moving trac-
tioh cable propels the cars across the span,
a gripper connecting the carriage of the
cat with the traction line. Thiz gripper iz
disengaged as the car approaches a tower,
and it travels into the leading termimal
under its own power. provided by two
small motors mounted on the trucks and
controlled by the pilot, A loaded car
weighs about 14,000 pounds.

Ii the eables were enlargped, the cleva-
tora replaced by larger lifts, some adjnst-
mentz were made in the gripper svstem
and the rocket cars were desigrned to ac-
commodate wvehicles, the entire avatem
immediately would become an aerial ferry
which the designers claim would not only
be capahle of carrying loaded trucks and
antomobiles, but even street or tailroawd
cars. The sky-ride cars will travel at the
leisurely pace of five miles an hoar, buot
the speed can be regulated to the needs of
traffic for an aerial hridge.

The comhined efforts of bridge baild-
ers, structural engineers, docking com-

C.Ifffﬁ}
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panies, steel producers
and elevator manufactur-
ers were required to plan
and erect this revolution-
ary suspension bridge
which is expected to con-
tribute a3 much to the
ficlid of engineering as the
construction methods for
fnir buildings will con-
tribute to the feld of ar-
chitecture.

Those sharing the work
anid expense include such

{Comtinued to page 130A)

Abave, One of Focket Cars for the Skyv-Ride: Below,
One of the Twao Sky-Ride Towers



Robher Dishes Which Take

High Gloss and Do Mot Break

When Deopped: Right,  Some
of slie Granelated Bubber

DISHES OF GLASSLIKE EUBBER
DO NOT BREAK EASILY

parent, translucent and
opagque forms. It i5 re-
sistant to heat, has good
physical strength, low
water ahsorption, will not
discolor from the action
of light, has a low apecific
gravity, is not attacked
by alkalis and 15 resist-
ant to most acids except
nitric, A rubiber dish will
support the weight of a
man, and can he dropped
to the floor without
breaking. This rubber al-
soocan be nsed for imprep-
nating paper or fabric
and can be converted in-
to rodd or tube form. In
making the material, the
best grade of pale-crepe
rubber s diszolved to
produce a thick liquid,
and is then heated with
chemicals to cavse the
mas3s to bhecome more
fAuid, The solvent is evap-
orated and the granular residue can be
1'|'Luhlul,"i:n applying pressure and heat.

Cne of the nearest practical appr::ml.h:.i H‘;I'lght%g DRIVER USES GAS MASK

to a form of transparent rubber is em-
bodied in a rubber-molding compound in
granular form which lends itzeli to many
uses, including the making of odorless
dishesz and the production of radio-tube
bazes with guperior electrical properties.
A dish made of this material has neither
odor nor taste amd can be given a gloss
equal to that of glass or porcelain. The
article does not scratch easily, is not brit-
tle and is more resistant to breaking than
ordinary dinnerwarec. The natural color
of articles made of this compound 15 a
light amber, but fillers and pigments can
be mixed with it to produce any color or
combination of hues desired. By varving
the malding operations, different pattern
effects can be created from the same batch
of raw materials, This compound is un-
like the more fTamiliare hard rubber because
it does not contain sulphur and requires
no vuleanizing, Although it is unlike ace-
tate products nsed in making toilet arti-
cles and novelties, it can be made in trans-

TO GUARD AGAINST FUMES

Strapped in the cockpit of his racing
car, an E l'u;hsh driver wears a gaz mask
for protection nﬁaﬁt carbon-monoxiule
famies, The driving compariment is closed
during races, with the driver controlling
his car from’ a sort of conning tower.

” —ﬁ;h-bmﬂx\
Race Delver lnn Closed C-:lrn111'r11'r"'!'r't Vearing (as

Mask as Pmtﬁ:tmu apaimat Carbpn-M Mﬂﬂdt Fumes

i
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Boat Bullt L1 e F{lane Has ﬁ}Wf eeﬂ J

Views of Bont Built Like s Plane
and Capable of High Speed; MNote the
Airplane Type of Rudder and the
Wide, Flat Bottom Which Feduoes
Water Eemstance

prevent damage to double-
cdged blades. Cranking
bhack and forth, reversing
the direction each fime the

Half boat and hdlf air-
plane, an unusual-looking
o craft has been tested for a
trip from California to Ha-
wiil. It is built of plywoaod hlade reaches the slot, will
and s completely inclosed. sharpen the blade in from
An airplane-tyvpe rudder, twenty to thirty seconds, it
mounted so that two-thirds of its length iz elaimed. A coil spring regulatez pres-
is out of water, i3 used in steering in con-  sure on the strop.
nection with a mechanical pilot that han-
1|E|!::~ the _hunr. while the !1L!Ir|:|:'lll‘|'l'illi.lt reEls. WATER TAKES PAINT OFF SKIN
The craft has a seventy-two inch beam. E_ VERED BY SOAP FILM

Complete radio-receiving and transmitting ¢

equipment and an automatic fire extin- Paintlean he washed off hands, arms or
guisher are features, A 225-pound Univer-  faee with water if the skin is protected by
sal forty-seven-horsepower motor drives 5 water-soluble film or coating, Before
it at forty miles per hour, starting work with paint, lacquer, grease™
or acil, the nser rubs the soaplike com- ®

RGTAR? ETRDPPER WITH SLGT ]'”'I‘I.'I'III'.I over the :"\-.l";i'l'l.. When the hamds are
QUICKLY EHARPEHS ELAD washed in water. the protective coating

comes off, together with the paint or ail,

Sharpening a dull m:-'ru:' ﬁ.nt[:: cin be .:_7' leaving the skin clean,
speeded up by using a new tvpe stropper —
that is operated in ¢ [ OC . FOOD OILE MAY BE KEPT FRESH
a manner similar BY ACID RE&TMENT
cYq ;;.

to the barbers
method of strop-
ping a straight-
edpe razor. A roll-
er, which has a
slot or opening for
reversing the
blade, 15 turned by
hand. The blade is
imderted in oo spe-
cial haolder that

2: ?[f]l
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Maleic .u.":l:l an |:|1(1[h:'nr-11. fr:umpnund
will keep edible oils and fats fresh three
times longer than when they are untreat-
cd, The actd 15 added in a proportion of
one part to 100 of the oil to be pre-
served, Butter fat, butter, lard, the oils of
cottonsecd, peanuts, corn and sesame,
milk powder and pie erust have been sub-

jected to tests with satisfactory results, E

The acid miay be u:-t'lu] alzo in ].II.'L"“.1 ving
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- T
up or darken progressively, The "mefdas
cury,” marked by ten-foot numerals, wil
he legible at long distance, The base o
the !mn:'r will be landscaped and wilky'

hoygs tl-u.: pr:éi)ucrzn! an oil refinery. QE.J

PATTERH FOR ARTISTIC uannm&ﬁ
24/~ AIDS IN PLANTING S

Artistic gardens can be grown by usin
a method which utilizes a heavy, blac
paper that is marked for planting. T
paper, known as mulch paper, has mark-
ings for a flower bed twelve feet long ang
eighteen, twenty-four or thirty-six inch
wide, properly arranged for color har-
mony, size and height, Each division call-
ing for a certain variety of flower is nun
bered, Packages of seeds of corresponding
numbers are supplied with the paper plan.
Holes in the paper establish the correct
distance between plants and allow sun
shine to nourish the lowers. On the other
hand, the mulch paper keeps weed seeds
and light from intervening spaces, pre-
venting troublesome weed growth., Durin
the early period of growth, the paper pro=
tects the ground against cold and helps
retain moisture. Everything, including
fertilizer and instructions, is supplied with
the pattern.

doce . X7

‘ & SELF-FILLING DESK PEN HOLDS
S ENOUGH INK FOR A DAY

Although it is not in any sense a foun-
* tain pen, a desk pen 15 now offered which,
when dipped in the well, automatically
fills itself with enough ink for a.day's use,
Lhere 15 no mechanism to mampulate, no
ribher sack to deteriorate and no channel

to clog, but the pen does utilize the feed-

Over 200 Feet High, This Thermometer Will Flash © -
Tﬂup:mturlt Changes at Warld's Fair "ﬁ ing feature of a munmﬁ pent. The stain-

- GIANT THEEMOMETER IN EHAF'IT_;'
TWENTY-ONE STORIES HIGH

Temperatures at the Century of Prog-
ress exposition in Chicago will be flasher
to visitors by a giant thermometer. The  groove in the rub-
“temple of temperature”
high, constructed of steel and sheet metal,
with a 130-foot column of neon-light tuhes
to represent the mercury.
will be made of tubes coupled in sections
representing one degree of temperature,
As temperature changes are recorded hy
a master thermometer, the tubes will lig

will e 218 fee

This eolumn

I-l}‘-'-.-\.-ﬁl{"1.1 point
rests against a
rd-rubber ink
feed, and when the
pen 1w dipped, the

wer Teed secures 2
certain amount of
ink, nsnallv sufth-
cient for sioning
ers for a busi-
nksg=dav, The ink
in the pen |- LL]JL mn ﬂu:lL[ state i
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LATEST ELECTRIC LOCOMOTIVE, |
HAULS MILE-LONG TRAINS /L ¢

Mile-long ireight trains can be hauled
over mountain grades by the latest giant
electric locomotive, developed by the Chi-
cago, Milwankee and 5t. Paul ratlroad in
its Tacoma, Wash., shops. Almost 5500
horsepower is developed by the engine,
which can start and haul g 000-ton train
up a 2. 2-per-cent grade at fifteen to twen-
ty miles per hour, Then, by means of re-
generative braking, the train can be cased
downhill, The brakes return to the trans-
migzion line seventy per cent of the total
power wsed in pulling a train uphill, hy
converting the engine into a rolling power
house, In this way, the train is braked
without the wse of air, The locomotive
haz twenty-four wheels and twelve motors,
Ca%2
BOY'S WAGON IS5 CONVERTIELE

INTO MANY OTHER TOYS

Fitteen wheel toys can be constructed
from the parts in a hov's wagon, The set = —
is supplied in knockdown form, with four-  How Tests Are Made of Liguids Carried in Glass
teen picces of woad, four wheels, a han- E 1y Taflone TARRE Ak XM Rk

e, front_and rear assemblies, Dces  GLASS PIPES TO AID INDUSTRY
s, washers, nuts, hub caps, “® IN HANDLING MANY PRODUCTS

and cotter pins. Only a wrench is neces-

sary in building the fifteen models. Some Many products, including milk, fruit
of the toys which can be constructed. by juices, chemicals and semiliquid food-
following the book of instructions, are an  stulfs, can be handled efficiently in glass-
express wagon, flat-top wagon, wheel pipe systems now being manufactured for
monoplane, biplane and racing models, industrial uze. As much as eighteen miles
of glass tubing is insztalled in one plant.
Made of materials similar to thoze uzed in
producing glass dishes for cooking pur-
poses, the tubing can be subjected with
zafety to sudden and extreme changes oi
temperature withoot cracking or breaking,
evert when hot liguids are sent through
while the piping is cold. In addition, the
rlass svstem actwally is a ziant test tabe,
since it is possible to watch the behavior
of the contents=—the rate of Aow, the col-
or, the viscosity and the amount of sedi-
ment=-=at any desired point. The system
ia cleaned easily by Auzshing with steam, a
matter of importance in handling prod-
ucts for human consumption,

-
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[ More than 15000000000 tons of earth
were lifted in dust clowds and redeposited
tdluring a storm on the steppes of Russia

in 1928, : .
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HE car was a killer. To look at it, sleek

and shining beside the pit, vour wonld
never know it. But last month it had killed
a driver., In three races two drivers amd a
mechanic had lost their lives. QOnee 1t had
turned overs; another time it skudded mta
a fence. Each time it was gsomething dif-
ferent, Still, the ear had heen rebiily, and
the mechanics believed they had cured the
trouble. Now the engine was being tuned
for a test ron.

To the driver the world heeame a bluy

of track. Throttle down, up for the turn,
down throttle again, At 115 miles an hour,
the driver straightened himself, his whaole
body trving to sense any peculiarity in his
mount. Does it drift upward on the turns?
Does it Aoat poing into the stretch 2 What
had made it turn over? The car was han-
dling perfectlv. Whatever the jinx was, it
sepmed to have been eliminated. After a
dozen Taps, the driver was satisfied and he
slowed to a stop. “She zeems all right
he told the anxious mechanics. *1'l1
deive her next week.”™

Every now and then the racing shops
produce a bad one. Each new spesdway
Car 15 an experiment in automotive engi-
fieering i which innumerable forces must
he made to work together. Dozens of dif-
ferent metals amnd allovs must move and
slide as a perfect unit. Sometimes a small
detail of design, sometimes a minor change
in azzemblv., upzets the harmony of the
machine, When this happens, a lack of
balanee or a vibration period that is not
apparent at eighty or ninety miles an hour

11r|-.-.',"

Cars  Skidding as They Come
Ot aof a Turn, Because Fromt
Ends Are Too Light; BMis-
gplaced Weghe s & Nog Un-
comman Faualt

may suddenly disclose itself when the
speed goes above the century mark. Then
the driver hnds himszself handling a car
with different characteristics. His driving
technigue must be altered on the instant,
or the car goes out of control,

Talk to the drivers idling around the
pits on practice days, and you will be told
that this car, or that car, is a hoodoon, Mav
b it’s a killer, like the one that killed ats
mechanic anid injured its driver in practice
at Indianapolis one wvear, after having
killed both dreiver and mechanic m prac-
tice at the same track the vear before,
Both times the car was moving slowly,
O may hl.' the car seems to have an "in-
ferfority complex.” In practice, it will
wind up with the best of the feld, but in
competition, no matter how often the
drivers arc changed, something poes
wrong, It will be taken out with mechan-
ical trouble or flagoed down long atter the
winners have hnished, Some cars seem to
break down so regularly that the fans de-
spair of seeing them Anish and lay bets on
what lap theyv will quit. Other cars give a

e A LR 6



Heére Is a Hoodoo Car Losing a Eear Whlll:l After the Axle Had Cracksd:

Photo Caught the Car Belore Ax

sense of inscourity to the drivers. Racing
mechanics have many theories on the
jinxes that seem to atitach to these cars.
Mozt of them agree that minor vibrations
and unbalanced parts are the root of the
tronbhle. Some small part that is under un-
usual strain may cause failure in other
parts without itself breaking down. When
the pit crew is smart enough to locate and
correct the real cause, the hoodoeo car i3
tamed. But although mechanics can trou-
ble-shoot a racing car for most faunlts with
their eves closed, they cannot always dis-
cover a hidden defect, Eventually the driv-
ers turn to other cars, relegating the hoo-
doo to dead storage.

If race-car builders could be sure be-
forehand that their creations would per-
form according to design, the high-speed
problem would be greatly simplified. But
they never know exactly what a car will
do until they try it out. Not even cars that
are twins down to the last thousandth of
an inch will perform alike. Racing drivers
know this., Take Harry Harge, whose ca-
reer g5 a driver until he wag seriously in-
jured in 1927, and as an Hwner-designer
since, has been influenced by the individ-
ual characterigtics of hig cars,

“I recall two special instances,” he says,
“that will show you what [ mean. Back in
1923, we were buildfng up a five-car team.
The parts of the ghrs were machined out
of the same stock, gt the same time and to

L]n: a.a:m.- d]rrljﬂ- g, Then lhﬂ] e-

Drapped to the Track

POPULAR MECHANICS

chanie picked out the best parts for the
car that waz to be driven by the team
leader. But that car was miles slower than
other car on the team. We never did
find the jinx that held it
back.

“Several years ago
Harry Miller constructed
identical part: for geven
race johs, The first men
on the ground selected
what seemed to he the
best machines, The last
car out of the shop was
assemhled from parts that
had been rejected by ev-
ervone clse, But that car
wis faster than the rest.
It defeated the others and
won that vear's Indian-
apolis race.”

When other things are cqual, the car
that has the best mechanic will win, Hartz
says. “A good mechanic develops what he

Aany

calls a ‘combination” that he keeps a dead
secret, He works over the car for a eouple
of weeks, trving out different piston and
valve clearances to learn which are best.

Then he experimentz with the valve tim-
ing and with the spark setting and car-
buretor. Eventually he warks up a combi-
nation of adjustments that brings out the
best the car has. If even one adjustment
is slirhtly off, the whole comhbination is
spoiled. One mechanic can get several
miles an hour more out of a car than an-
opther just becaunse he has been able to
strike upon a better combination of ad-
justments,




Top, - View of an DI-Fated Car Just ofter
Accident That Ripped OF Al she Wheels:
MNote the Faopes Attached o Bear Ead 1a
Keep It from Sliding Back onto Track; Bat-
tom, Twa Cars Skidding on Twm; Driver
Jumped feom Car at Righe ns It Crashed in-
10 Fence, While Car at Ledt Is Still Our al
Control: Right, Head-On View of the Car
Which Wan the 1952 !II-:1:||:|.'||:|||::. Race

“Then there are last-minute changes
that the mechanic decides npon, depend-

ing on the conditions of the rece. 11 it is
r hot day, the carburetor setting is chgnged
atd the air pressure in the tires & de-
ereased a few pounds to give full traction.
I'f the track i= a short one, where accelera-
tion is more important than top speed, the
mechanic adjusts the carburetor to give
better pick-up.”

Hartz attributes a win to equal propor-

tions of good preparation, good driving
and good luck, He was one of the most
consistent drivers of the Tast decade. win-
ning one Indianapaolis race and placing
second three times, He won the 1920 na-
tional A AA, speedway chiompionship by
fimiching first hve times and second eight
times out of seventeen starts, He recently
thselosed the l||'i'l.i|'.j_" aysten LRG| ||-,-.|||_|_:':|:
I:i'!il .II-:'\- l.'.!l:;'l'll',lilll\-lli:'l ,'|||l1 :Il.'l' I"|-\. -\-illl-l'
been so valwable to the drivers of the
Hartz-Miller specials, iz strategy is sim-
ple and successful,

“Betore I entered a race,” Lie explained,
“T studied the time that was made by the
wininers of previous races af that frack.
Then T considered whether the cars in the
present race were any hotter, and from
that I could predict very clnzely the speed
that would be made by the car that wins,

“When the wild-eved hovs with their
feet pushed down to the floor went by, it

{Continued 10 pages 1224}
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Model of Hospital Cc nplete in All Details
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Complete In every detail, even
teoan electric elevator that works,
a scale model ol a modern hospi-
tal has been prodaced in London
to show the public how patients
are cared lor im a well-equipped
mmstitution, The miniatore higild-
it haz all the essential parts,
wards, operating theaters, kitch-
en, solarium, parden, X-rav cquip-
ment and the like, Doctors and
nurses are shown attending  pa-
tieniz. Members ot England's
royal family presented lace hand-

Top, Miniaturs Huspiul with Wuorse MNear Ed'p o Contrast Size; kerchielis to ”'!"‘ bailders .1"1' use
Bottom, Children's Ward in the Model Buoilding a3 hedspreads in the hospital,

BRAKE LINING MADE OIL-PEROQF particles in the lining are =0 small that
TO GIVE LONGER SERVICE there is no danger of scoring the brake

1 ) i ) drom. Imstead, these particles have a no-
IE'. L-I'.I:I'If.[.{:TI service is Lclamu:d for a new  iceable polishing effect, eliminating that
rake lining that is oil, grease and water-  porind of careful usze which many linings

proof. C:Llrlmu ras black is used as i basic require for the glazing effect necessary for
material instead of asbestos to give the  junp cervice,
lining hetter wear-resisting qualities. Un- lgé

i

der ordinary conditionz, the surface of the cC
RIN MADE INTQ SECRET INK

we. OF grease. Under extreme conditions, the German prisoners during the world war
= wheel may have to be pulled and the sent out censored letters whichi were later

Pad

oy

lining 15 left undamaped. The individuoal

rrease washed off with pasoline, but the found to contain valuable information not
apparent to the censors, The prisoners
1" A
[,

bk Brooly. Pa.



had ne chemicals or invizible inks avail-
able, and it was revealed recently that the
secret lay in aspirin tablets to which the
Germans had aceess. When digzolved in
water, aspirin makez an ink invisible to
the eve, but when placed under a violet-
ray light, the words show up plainly,

SIGNS DONE IN LIGHT COLORS
ON DARK BACKGROUND ; st

Improved materials have been producedd
to simplify the painting of signs in light
calors on dark background. For ordinary
paper-sign or card making, rubber stamps
may he used, the only difference being the
necessity of using the specially prepared
paper or cards and the new liquids in place
of stamp inks. Anvthing desired in color
combinations can be carried out, although
the paper and cards are prepared so that
all parts where the liguid is applied will
be the same color. By going over these
parts with a second liquid, white is pro-
doced and on these white letters, sketches
or designg, any changes in color can be
maide, In one sample, six eolors were used,
Where two colors are required, there are
a number of combinations; red on dark
violet background, light blue, orange, light
brown, light purple, white, ete., on dark
blue; light green or light yellow on dark
green, and others, The texture of the pa-
pers and cards produces the appearance
of handwork, even when made with rob-
ber-stamp letters,

Stamp am:] Epecial Li

uids for Prodocing Light-Caolor

Biigria on Drar ED|QI.1'd Bac ounds

J
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Flang Futter Strikes Ground f Seeoke Iz Ma

2 ﬂiﬂll‘""I'mI"i-"frl:|.': Tnset Bhows Construction d“"-..ﬂ

PUTTER IMPROVES GOLF GAME
BY TEACHING ACCURACY

Designed to increase accuracy in put- =
ting, a golf club with a flange extending
horizontally from the back of the blade
haz been produced by a Lhwﬂ.gn rn-rn-t"- e
sional. In general makeup, up, the club is a
standard straipht-blade putter, plas the
flange. 1i the putting stroke is not prop-
l-!|"|-}' migle. the :ﬂnl::g-e: strikes the ;.;'rl:1|.:||:i-|"|-
indicating that while the line on the hole
may have been drawn perfectly, the play-
er must have relaxed his grip slightly or
allowed his wrists to sag just before hit-
ting the ball, Practice with the new club
is expected to produce more accurate play
on the greens.

@ Whenever vou find that you wish to
know more about any article in this maga-
zine, write our Burean of Information, in-
closing return postage,
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Floating Laboratory Explores Ocean Depths
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Drrawing Ilustrating How the '"f-'lt?l]'it..-.‘r Tlaiyoasiir of 1 Seagoing Laboratory, Ohtains Specimena
from Chcean's Depths for Scieffi Btudy and &Analysis; Lefr Insect, Uged o Dbradn
Speclmens ; Right, Laboratory cn ’Ship Where Sclemtisis Waork
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HUNT FOR SECRETS OF THE SEA
TO AID LAND INDUSTRIES

Mysteries of the sea are being studied
by ten scientists in a foating laboratory,
in order to obtain information of impor-
tance to farmers, fruit growers and others
whose success or failure depends on cli-
matic conditions. In addition, the expedi-
tion, by examining animal and plant life
and ocean currents in the North Pacific,
expects to solve many swvhmarine prob-
lems for the iisherman and the navigator.
A seventyv-five-foot boat, the “Catalvse,”
vsed as the laboratory, ig fitted with spe-
cial bilge keels to reduce rolling and 1s
driven by a powerful engine that gives a
cruising range of 2,30 miles. Nets with
extremely fine mesh for capturing speci-
mens are @ part of the equipment. Photo-
electric cells on long cables are used to
find the limits at which light from differ-
ent portions of the spectrum are hlocked
out, aiding the study of how the penetra-
tion of sunlight affects submarine life,
Eight workers may assemble in the labo-
ratory, which has ouotlets for electricity,
compressed amr and bottled gas. A pipe
linc of acid-resisting metal carries off nox-
ious discharges after cach experiment. On
deck are two wire drums, one holding a
15000-foot cable for taking samples of
water and the other containing a 2000-
foot cable for dredging or trolling for sam-
ples of submarine life. Numerons other re-
searches are undertaken by the scientists,

BUDS OF LOTUS FLOWER TALK
WHEN THEY OPEN 7 / ¢

Known as the talking flower, the Amer-
ican lotus, largest water lily on this con-
tinent, grows so fast that its buds open in
the early morning with an audible “pop”
and “plup.” Indians and wild ducks feed
of lotus seeds 1n this country, but in the
Orient the flower is not onlv a religions
gymbaol, but is also more widely uatilized
than here. The roots are dug from the
thick mud and eaten, the leaves and stalks
arc used for fuel, and the acorn-chaped
seeds are sold as nuts and made into con-
fections, Nearly all lakes and tributaries
of the Missizsippi river provide shelter for
this remarkable Aower. Leaves, two feet
in diameter, rise above the shallow water,
and on warm nights, when L]1 buds arpg
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Bay Using the Pad of a Lotus Flower for an Umbrella;
He Appears Bemal]l by Compariacn

waiting to open, the stalks seem charzed
with electric energy. With the first streaks
of dawn, the buds begin to hurst and the
talking of the lotus flowers mayv be heard
across the pond,

FADDLE WHEELS KEEF OIL OQUT
OF YACHT HAREOR ,::“‘II.-'H‘ J'f

Seriously troubled by oil floating into a
mooring basin and fouling bottoms and
sides of boats, the Qakland, Calif., vacht
%@ETW up two paddle wheels 1o tn—l;.-:ﬁ

1 harbor free of both oil and debris.
The wheels are mounted on a Aoat and ro-
tated by a two-horsepower motor through
a worm gear. The whole assembly 15 s5e-
cured to piling on one side of the twenty-
font entrance to the basin and sets up an
putgoing current strong enough to keep
out oil and drift,

Paddle Wheels Mounted i Float Keop 001 and Drift
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NCE again the American merchant
marine is turning the hows of its ves-

sels toward the Pacifie, Fifteen new ex-
press liners, ; "ergatmg close to S10K,MK) -
O, are being placed in western service,
In shipping offices that trace their history
back to the davs of the square-riggers,
clerks are dispatching messapes west in-
stead of east and are tabulating manifests
once more filled with the strange names
of Oriental ports and cargos,

Ninety vears ago, when dwindling com-
merce threatencd the nation's maritime
prosperity, sea captains ushered in the
preatest era in American shipping by
rounding Cape 5tiff and pioneering trade
routes to the Far East. Today, in similar
circumstances, American vessels are set-
ling out agaim, bat they bear no reésem-
hlance to their predecessors,

Getting a China clipper ready for the
seq owas an arducus task, Tugs shoved it
thromgh San Francisco's Golden Gate.
Then, under the captain’s pergonal orders
to the mate, it took the crew a rood two
hours of hauling and pulling to clothe the
spars with a full suit of thirty different
pieces of canvas,

Today, Capt. William R. Mever, of the
modern “Mariposa,” accomplishes the be-
ginning of the same vovage with a motion
of his hand and a few words of command.
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Left, Executive Officer o S
of the “Mariposa® g

Thomas ¥, McManus,
Locking Water-Tight
Daors in Hold: Bed and .

Green Lights Show - ™
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Which Droors Are Open EL—CT

Standing on the sheltered bridge, he swings
the engine-room telegraph to full speed
ahead. “Your course is 230 degrees,” he
tells the quartermaster at the wheel
“Change over to the ‘metal mike' as soon
as she's steady.” A few minutes later the
quartermaster shifts a lever that locks in
the antomatic pilot and walks away from
the wheel. Except for a glance now and
then at the gvro-compass repeater, he will
pay no further attention to the helm until
the course 15 changed.

From the minute the “Mariposa™ picks
her way past the last harbor buoy, one
question 15 at the back of Captain Meyer's
mind. Safety on the sea depends upon a
continual string of answers to the query,

L
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Top, Quarérmaster Prepares to Turn Ship Ower to
Abtoematic I‘._ it ; Center, the “Fenndaylvanias’ ; Botiom,
Eleciric Winches Handle Cargo

“Where am I?" The many instruments
intended to ease the work of navigators
only add to their duties, for instead of
adopting one syvstem to keep on his course,
a careful captain uses them all to cheek
afl oone another,

Years ago a sailing master was content
if he was within Afty miles of his estimated

position, The day after, or the next, he

I e F: '._'h_ ._a
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wolld have another chance to shoot the
giar. But the l.'.-:l[:-‘..'li!1 of a mrodern -'||i|'-_
that runs az far in one night as a sailing
shirp loggped in thirty-six hours, must know
fhis location on the water almost to the last
inot. Ewven a small compass
crror will sei myiles off
fiis course 1mmoa few hours,

I he eternal vigilance begins
|||."|'_[ |:-|;"|-|||_'|:'_ '.i':l.' |:-.1'|r] :';|-e'|-e:h
“Take a four-point
Lesring on that £l
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captain  orders, and a junior squints
through the sights of a polaris, set up on
a compass bowl. Then, as soon as the is-

fidd
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Taking Cross-Bearing on the *AMa-
ripeaa’s”™ Eadic Direction Finder

Iand 15 abeam, another bearimg is taken,
the time and ship’s speed noted, and the
posttion marked down, Twao howars later
the watch officer glances at the dials of the
pitometer log and the gvro compass, and
steps into the chart room, “Distance run,
forty-one niiles; course, 256 de-

MECHANICS

ing."” In the corner of the
chart room 15 the direction
finder, supporting a column
that reaches through the ceil-
ing to the loop aerial on the
flving bridge. Tuarning the col-
umn until the continuous sig-
nals from the San Francisco
station are loud, the officer
notes the bearing of the point-
er arm, then changes the cir-
cuit to bring in the station at
Point Argucllo. With two
bearmngs, he traces a triangle,
one point of which coinecides
with the dot representing the
ship’s position, “Right on onr
course,” he announces,

Later, when he turns the
bridge over to his relicf, he
repeats the latest position,
which the relieving officer im-
mediately checks, “Orders are
to change the course to 23534
degrees at nine o'clock. Call
the captain if the visibility is
reduced.” Ships on great-cir-
cle courses steer for their des-
tination hy means of a curved
track, and the more frequent-
v the course is changed, the
shorter 15 the path of the ship. At an or-
der from the officer, the gquartermaster
disconnects the automatic steering gear,
bringz the ship over to the new course,
and again puts the helm under the accu-
rate coittrol of the metal mike,

prees,” e muses AV ith, paralle]l ral-
ers and a conipass e works on the
chart, inally making' a dof with his
pencil. " That™s where we wee B dead

I'-e'-.'l.:-:|1|':||_5-_:'_ Lok = L radlio hiear-

Quadrant Gravity Davits Operated by Ong
Mano Swing the Lifeboats Clear on New Vess
gels Qpavating in Pacific Service
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Several days out, Hevond the
range of the shore radio beacons,
the gquestion “*Where am T still
persista, Windg and carrents are
continuously at work and their
effect on dead reckoning cannot
be accurately measured. At least
once every four-hour watch the
position is checked, by the sun in
the davtime and by the stars at
night, Even if the sky iz obscured,
dead reckoning is no longer nsed
alone. At the frst hint of thick
weather the captain takes charge
of the bridge. Within a few lours
he calls the radio operator, “See
if you can pick up any ships in

Top, Old Bailor Tnspects Fathometer That

laces Lead-Heaving in Dretermining Depth;

Left, the “Maripeans” Gyro-Compass Repeat-
er and the Polaris

:| clear weather that have just gotten
their positions,” In a few minutes
|| the operator makes his report. “The
‘Green Cwvpress,” 800 miles north,
| sir. and the ‘Kenvon Marn, 500
|| miles west." “Good, Ask them to
transmit wntil we get their bhear-
imgs. And get me the latest weath-
er report,” The storm area into
which the ship is entering has its
center S0 miles to the southwest
and 18 moving east. The captain es-
timates the point at which he would
encounter the storm and plots a
course to dodre its center,
Pazsengers on the Pacific are re-
ceiving the impression that the in-
tensze storms that formerly lashed
shipping no longer oceur, since

|:.|:-:I_III Lifiaex] s page [21A)

ir\"l

o



o2

Poadtt [ 570, (0¥

Fobd Aot 27,746 dl, herio

M, Wil o ‘e qu?-'dw

i f:.q. (A .
-D POPU Lﬂﬂ M
Qil-Well Gun Perforates
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Tap, Withdrawing Gun after Firing Cha

Far Below Surface; Cesnter, Bullet Holes

in’ Four Cnin%u Encircled In White; Bot-

tem Diagram Shows How One Bulley Pen-
ctrated Four Casings

Production prohlems in the
oil felds are now heing zolved
by a specially developed gun

of mechanically operated
devices capable of effect-
ing lateral perforation,
heénce a special gun, with
a barrel so short as to he
contained in & casing less
than five inches in diam-
eter, was developed. This
Fun is composed of a
number of sections,
threaded together, each
!-'-f:{!‘t'll.'lt'lfﬂ:itainingrtnmv-
able breech blocks and
barrels, Tt was also nec-
eszary to develop special
ammunition to meet the
extraordinary conditions
encountered in subterra-
nean gun fire. The explo-
sive charges must be kept
dry, must fire at depths
as great as 10,000 feet, and
submerged in water, opil
and mud, since the well
casings cannot be enptied
of liquid as they would
then collapse under ex-
ternal pressure, As a re-
sult, the guns are fired
under hydrostatic pres-
sure of thowvsands of
pounds per square inch.
Despite such handicaps,
the guns are able to pen-

cirate as many as four concen-
tric rings of casing and cement
at one time., The explosive
charges can only be fired by
electric current, contact being

which shoots a bullet through
four thicknesses of casing and
cement one mile underground.
Often, in drilling, a well is con-
tinuwed to a great depth to tap a
known producing sand, while other more
or less productive sands encountered on 3
the way are sealed off by the casing and
its surrounding wall of cement. When the
productivity of the lower zone hecomes
depleted, the sands at upper levels would
vield oil if it could penetrate the cement
and casing, The small diameter of the

B cAsINGS

BULLET




made at the surface after the gun has been
lowered to the correct depth. Premature
or accidental discharge is impossible, since
the charges are so isolated within the gun
body as not to be subject to explosion
from heat or from jar in handling. A
thermal element, imbedded in each charge,
is rendered incandescent by electrical en-
ergy, generated on a service truck at the
*mouth of the well and transmitted to the
gun through an armored cable from which
the run 15 suspended.
) 07
‘GUN" AIR INTAKE ON 'BELUERBIRD’
SERVES SUPERCHARGER |

For supplyving the supercharger on Mal-

colm Campbell's racing car, the “Blue-

hird,” a “gun™ air intake has heen mount-
“ed on the front of the auto, When the car
‘is moving at high speed, air is forced into
the mouth of the gun at the rate of over
2600 miles an hour. The speed of the car
thus raises the supercharper prezsure 50
that an increage in speed of about five
miles per hour results. The supercharger
takes the form of a large fan rotating
S0,000 times a minute and injecting air
and gasoline into the 2,50-horsepower en-
gines. So high is the air pressure at speeds
of five miles per minate that the gun -

o i

bUi.!. Ju"_'tu >

() Lanidon [rafly Mail

Large Alr Intake on the © 1
crease Its Speed Five Miles per Hour

Gy,

take must be made of very tough metal,.
“to prevent the pressure from tearing it
from the car. The roar of the engines is
ap great that the driver wears gun serv-
ers’ carmuffs to protect his eardrums.
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This Picture Is “Painted” with Colored Sand  and
ounted in Glass-Covered Box

PAINTING WITH COLORED SAND
IS UNUSUAL ART

.
- - 1 o e
Colored sandsate used by an’ lowa ta

ro-

- E, . | ——
Cr-artist m [lTl'IIZi'IIETI'I-].f 11111]!-'.1!:':]' FIHII'I[I.I'IE_"-.

The natural sands for the pictures are
taken from Pictured Reocks, near the ar-
ti<t’s home. The sand paintings are mount-
e i boxes or botiles.

PAPER X-RAY TUBE STRONGER
THAN GLASS TYPE (7 f*

X-ray tuhbes made of laminated paper

A,

4

have been lound stronger than those ot
% rlass and capable of withstanding higher
< voltapes. Inexperiments to develop X-ray

-1:1]4!.!“-':‘ for the WLMEEMIO-vole static-elec-

| S ity
*_,:_;I[ill. Mass,, a paper tube that withstands

“Bluchird® That Helps Ino-

geterator being built at Rouwned
300,000 volts without a puncture has heen
produced. This voltage has been the limit

for glage tubes of gimilar gize, while 400,000

- - g
~Svalts will break any glass tube, The paper

tube iz evlindrical in shape, four feet long.
One feature is an India-ink line drawn in
a spiral on the outside of the eylinder from

aone end to the other. This line strengthens

[ A platinum nugget weighing over thir- :t’n:-'.i!-'rrmn::n to puncture by the high volt-
teen pounds was found in the Ural moun-cages inside and also prevents sparks {rom

tains,
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ducing aleohol, because
of the expected increase
in demand if the Swedish
government makes it
compulsory to mix i1m=
ported gazoline with al-
cohol, in the proportion
of three to one, for use in
motor vehicles,

O L L ——
PREHEATER MAKES

PLANE START
EASILY

Starting and warming
up the airplane engine on
eold days has bheen mac!:-_s |
casv by a simple metho
devised at the Chicago .

terminal of Braniff air-
wiave. Lhe nose of the

X

af the Conirel

BOILER CONTROLS ARE “NERVES"
.OF MODEEN CRUISER

Im the boitler room of the modern cruis-
i er, the “nerves” of the fighting craft ter-
minate in a maze of dials on the boaler
control board. The control board shown
i5 that of the U, 8, 5, “Indianapglis”
first of two STZOUIN Tight cruisers built
for the navy. The craft, weighing 10,000
2 tons, was authorized by congress several
vears ago in a program calling for hfteen,
such boats.

i RAW SUGAR MADE FROM WOOD
c 51k IS PLANNED IN SWEDEN

Production of raw sugar from wood on
the result of chemists’ reports. Oné mil-

~lion metric, or long, tons of wood sugar

[3 could be prodoced annually. Of this
amount, the chemists suggest exportation

of 660000 tons of sugar to England and
Denmark for refining,. A new method

*==~ makes it possible to extract about sixty
* pounds of sugar fram 100 pounds of wood.

—~ This raw sugar may be used as cattle feed,
._.; material for veast production and for al-
cohol distillation, but s not intended for

human consumption without refining. Im-

P

A

L A AAD r 7 =
Cluaster of Diiats Thas h:l'p- ta Operate 3 Modern Cruiser:
pard of the “*Indianapslis™

a commercial gcale is planned in Sweden, -
]

plane is placed twao
three feet from a steam
heater of the blower type
which is attached to an inside wall of th
hanpar at about the height of the plane,
A tarpanlin is fixed around the heater, exaly
tending around the cowling of the motorg
and 15 laced together at the bottom. I
about fortv-five minutes, the engine is
warm enough- for quick starting. This re-

i1 a4 substantial saving, since the
warmiing-up time 15 reduced to only a 1'1:1\'3_
mintites, and the plane i3 ready to take of
snon after the engine has been started. M

Phote Shows Part

L

Head Covering Plane’s Nose Helps to Transmit Warmth

from Wall Heater to Atd In Starting
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at the WORLD'S FAIR.

Might View of Front of Administration Building, Showin
This 1s Qe of the Few Permangat

EARLY worlds fair leaves its

architectural imprint on the follow-
ing generation, and this promises to be
true particularly of the Century of Prog-
ress, opening i Chicago in June. Visitors
will find the exposition buailding: con-
structed "of entively new materials and
they will also find new applications of ol
materials, Welded or balted steel frames
and the use of wallhoard, or other nex-
pensive materials, have made possible a
simplicity  of design and construction
heretofore not associated with huge struc-
tures like the great halls, where will he
portrayed the dramatic story of man's
achievements during the past centurvy.
The materials in nearly all the buildings
are to be salvaged when the fair ends,
hence the structures are entirely lacking
in the “gingerbread” ornamentation usu-
allv considered  cssential for decorative
purposes, Inztead, lights and bright-huaed
paints are to supply the “trimmings” for
the buildings, and the fair if it does noth-
ing else, is likely to demonstrate the prac-
tical value of exterior and interior illumi-
nation for decorative purposzes, and to

CYCTY

Hawr Li .'r|1|u¥ Ig to Ba Used fer Decosaticn:
friciures Buoilt for the Fair

show the practicality of simplified con-
struction as apphed not only to large
huildings, but to small homesz as well. In
one other respect, the Chicago exposition
alen will be unique, It is not a skvecraper
fair, but depends on mass, rather than
height, for itz appeal. Its preat proups of
huildings stand on about 330 acres of man-
frdaale Jand reclaimed froms Lake Michigan,
and, except for towers, none of these
structures 15 100 feet tall, Even the lofti-
et tower 15 less than 200 feet high, so visi-
tors will be faced with an exposition three
miles long and less than 100 feet in height,
Taller points will he accentnated with
lights and color, however, to give the iflu-
s1o0m of height. The thousands of exhibits
telling the story of the strides of science
and mdwstry will also be different from
ordinary displavs, since most of them will
be rendered more effective by actual or
simulated motion, Hence vigitors will not
sec human progress portrayved in number-
legs lifeless exhibits, bot will learn the
story from displays invoelving motion and
dynamic action. The following pages pre-
sent a pre-view of the fair.

by
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Left, Tower of the Hall of Bcience: Above,
General Maotors Butlding Where This Company s
Promucts W  Be Displayed: Helow, Circular
Wall of Electrical Group; Colored Light Wil
Uive Effect of Water Cascade Here
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Fhoty B Chilragn Arhitectural Thala Ca
Close-Up of One of the Many Strikiity Architectusal Efects! These Twin Pylons Guard the Water Gate to
the Electrical Bullding; the Figures Represent the Forces of Electricity
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Ceatir Pliotg be Chdeago ArehPectieal Thats Ci

A ¢ o

Top, Croroer of Administration
Building, a Striking ]-::.l'.||.|.'||.l i
the Meow Methads ol ]J-E.I]l‘.i.'lg
with Its Bolted BSreel Frame,
Walls. of Asbestes. Wallboard
and Grotind Mewspapers and
Coarfistalies as Inavilathing Mave
glala: Center, Transtoratbamn
Building Which Has Roof Sus-
serifled by Cables; Leff., Fefco-
narmel puRe, Ope af the
Mamy Modern Homes Visitors
Wil See at the Exposition
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TMule by Chitsgo Arehitecioral Phats Co

over the Entrance to the Hall of 3ocial Science; the Fuall Effect of Designs Such as
is I3 Seen at Night When Indirect Lighting Eshances the Lines

Copyrighted material
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Above, One of Expo-
withon Groups Showing
Unusual Effecis Ob-
tained by Juxtaposi-
tHaop of Masses ansd the
Use of Horlzoncal
Planceg and Aogles;
Right, the Magic
Mouwniain on the En-
chanted Island, tho
Children’s Froject He-
ing Hutly by Architect
George. W, Buckley;
Below. Ol Headelberg
Inm, O of the Al-
tractive Dielng FPlaces
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Taofl Teop ased Boltom Melos hy Chicage Archiiectural Miole O

Above, Bas-Relicls on Walls of the Ebectrical Growp, One Depleting Light and the Dther the Conquest of
Time ard Space: Below, o Section of the Travel and Transport Building
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les of Chira:
ficent Temple

gnﬁ,

ETruru.rﬂ from the Lama Tem
arts: the Qriginal of This Ma

Was Built im 1767 at Jebel, the Summer Hame of the Manchu Emperars

Interior VWiew of Hegliu of Golden Pawvilicn of Jehal, Heousin
Structure Was Brought to the Fair from China inm 28,000

the
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f Taj, Huage Figure of Tihet's Patron Saine
| Found in the HI.'!.II.II'..I_ of & Chineze Lama
Temple; Below, Left, Exterior View of Temn
- plep Right, Wight View of Hal of Sclonce,
h | Showing the Meon Lighting Effects
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A Btriking Comparison between the Ancient and the Maodern; in Circle Iz = “lllll'il:l of Abraham Lincoln‘s
Birthplace in the Fair's Lincaln Group; Below, Idumisated Expesiticn Building
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Tap, General View of Electrical
Group: Right, Ooe of Long Caoaches
That Will Carry Visiiors on Sighrses-
ing Tours: Below, North Facade of
Hall of Science; at Nlght the Pylans,
Arranged in a Bemicircls about an
Eleciric Foumtaln, Ace Illuminated in
Fed, dnd the Tower Behind in Blue

Toap Phato by Chicago Architectuesl Phoa Co

MECHANICS
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Abdve, Wiew of the Mava Temjlo: Lelt, Towsrs aboist Deome of

Federal Buildiipg Fopresenting the Theees Branches ol Governsmenis

They Wil Be :Iaalflhr.nf.-nr.-ﬂ at Might by Unosmal Lighting Efecis:
Eelow, the Hall of the States and Federal Building
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Above, the FPhatoprapher Tifted HMis. Camera Vertically to
Dbtain This Unusual View Looking Skyward throogh a Light
Trwrugh i the Dome of the Travel and Transport Budlding
Below, Entrance to Agricultoral Group Where the Story of
the Evolution of Farmmg from the Cradle and Flall o the
Tracter and Combine Will Be Shown in Dramatic Farm
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Abawe, Inslde the Stockade of Fart
Dearbors Which Hag Besn Reproduced
for the Fair; Below, Left. "The City
if Mew ";':'l:'L-,"' Admiral Byrd's Polar
Ship Which Carried Him and His Crew
to Litthe Aimerica Will Be on Display ;
Right, Beproduction of the "“Wigwam,"
the Frame Comvention Hall in Chicogo
in Which Abraham Lincoln Was Mom-
inated for the Presdency

Tap Plgle by Chieago Archliectural Phoio Cn.

L.opyrigntea malerial
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ELECTRIC EYE GUARDS WATER
TO EEEP IT PURE: %9
L&
FPurity of drinking water requires tare-
ful watch, so the photo-electric cell, o
electric eve, has been azsigned the duties
of regulating the amount of chlorine lil-
efated into the water supply to destrov
germs, Action of the ecll is prompted by
color changes. Engineers of the Westing-
house LElectric and Manufacturing com-
pany, have developed the automatic water
watchman, which compares a sample con-
taining the right amount of chemical with
a sample of water taken from the mains.
This comparison i3 done with light, Iithe
saniple from the mains does not transmit
light properly, chlorine suflicient to cor-
rect thisecaondition i pl d i 1 wiler,
L_ |~D ; t10] placed :{rjj‘:l; water
- £
REUNEWABLE PAD' FOR SANDING
GIVES LONGER SERVICE

By fitting the sanding maching mt‘ﬁq
mew pad or disk that can be resurfaced at
low cost, the operator is assured of fast
cutting and longer service. The pad is a
substitute for the fiber and paper disks
which often are destroyed by sharp edges,
Seven ounecs of abrasive are used on the
renewahle pad, which is felt-backed and
fexible, Anv-size pad can he ohtained,
and the operator may do hiz own resur-
facing. One disk has been resorfaced
twenty times without wearing out,

und Flexible Abrasive-
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Recording Air Conditions; Inset, Dark
aof Disk Wars of Approaching

EEI:H!. on Edge

FOG IS DETECTED BRY AIR FILTER
TO ATD POWER STATIONS

Warning of the approach of fog, which
wounld increase the demand for electric
lights, is given London power stations IH._‘_
a new signaling device. A disk, rotating
o a turntagble, filters a measored valume
of air, hour by hour. Variations in the
amount of impurities in the atmosphere
arg registered on the edge of the disk,
which is divided into twenty-four sections,
with subdivisions for every fifteen min-
utes, The blacker spots on the disk show
when the air 2 most polluted by seot and
dirt causing fog, and indicate the approach
of murky weather,

IODINE FEOM OIL-WELL BRINE 7
a8

CAN SUPPLY U, &. NEEDS

Todine extracted from California oil-
well brine can be produced in sufficient
quantities to supply all of America’s needs.
A chemical plant at Los Angeles already
15 extracting several houndred pounds of
indine per day and it can expand to pro-
duce 350 tons per day, the present con-
sumption of the United States, Operation
of the plant has caused a reduvction in
price by tln:! Llulu..i.n mlr::.t-, corporalion,

e e .uft.{,-*’ M{b{,_..
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Fnre1ﬂn Cars Offer Strfltmg E\Eapes and Line

El-\.'q.' K
Top, Motorcycl mth
& MEp Case, tof Keep
"m Rider frogh o

El -
ting Lost, ‘and] Head- ;
On Yiew pf the o
Streamlined I
“Zephelin® . Left, Mo-

torcyche with am UFlira-
——8irgamlined Sidecar;
Helow, Lightweight

wa- Beater Runabowm
tith Thrt-e Wheels,
emonstrating a Rn

markable I'_‘r I,:- vtian
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RUBBER COVERING FOR FLOORS

R‘-FI\TES LONG WEJ’LRE 3 U
FPosarszimy most of the characteristics

of linoleam, a fAoor covering now is heing
made of wood floar with ruliber as a hind-
er. The process of manufacture from the
raw materials to the finished product re-

quires only twenty-four hours, and thef~ |
method of treatment 15 about the same asa, F
for linolewm. Owing to the large amouni.

of Abrows fillers, the characteristic prop= .
erties of the pure rubber are suppressed
and the material assumez a leatherlike
character. The soft rublicr nsed as 11i|1-:]é-‘-‘
ing agent is well vulecanized with an ade-"
fquate pereentage of sulphur and accelera
tor. Tests have shown the material is 'L'E'L"j.?’
durahle and is prooi even against dan
ness, It keeps its position when laid, wiltks
not distort and can be produced in plain
colors or marbled,

BAROF INK IN BOX SAVES HANDS
IN MIXING WRITING FLUID

Soiling the hgnds in preparing writing
Aluids is elimindled by a new tvpe of bar
~ ink that comes in
a tubular box.
Slight pressure an
the sides of the
hox causzes the bar
to loosen and drop
it the water
with which & quart
hottle has hecn
filled, The bar
produces a writing
fuaid that is said to
be comparable in
cffectiveness to
prepared liguid
ks,

Tt 1 51|
PLANTS BUILD MORE ISLANDS
THAN DO CORAL ANIMALS

Plants, not coral animals, do the lion’s
share of butlding up the so-called coral 13-
lands and atolls. D, Marshall A. Howe,
of the New York BotanicatGarden, hias
found tharomome South Sea ishand, two
lime-secreting weeds arc responsihle for
most of the lime construction, with third
place going to a group of one-celled ani-
mals. The corals were fourth,
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Air-Cooled  Filtering Machine through Which Face™ |
Powder Passes after Being Ground

BIG FILTER FOR FACE POWDER
LOOKS LIKE PIPE ORGAN

Rezembling a pipe organ in appearance,
a giant Glter containing fifty large tubes 15
used in the making of taleum powder. The
powder, after being heated in ovens and
groumd to the proper texture, passes
through this air-cooled filtering machine,
being hlown through the tules at the rate
of 1,500,000 cans a year.

LAWN EDGER LIFTS OUT TURF
v WHILE IT CUTS

'i'rimZ][n;_': the lawn is made easier by an
improved edging tool thag 1i1}4 out the
turf to the walk e darns ot
as It cuts, A child F y
can use the tanl
because there is
nothing compli-
cated in ita oper-
ation, The cutting
section is made of
carhon-treated
steel that can he
sharpened to a |~
knifelike edge,

while the roller is hall-hearing, The tool

l_..u b JII;{juﬁiLll to the de Jn:d dep
’-’uﬁfi fenang,
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Professor Thomsan with Digk of Fused Quartz
te Be Ground into Telmcape Mirror

By GEOREGE W, GRAY

HE future of invention? I brought up

this question with Proi. Elilu Tham-
son, the practical genius who founded the
great electrical works at Lynn, Mass, out
of which, and by merger with the Edison
company, grew the worldwide husiness of
the General Electric. He smiled indul-
goently when I zaggested that perhaps the
fundamental discoveries and inventions
have already Deen made, and the next
generations will have to content them-
selves with gleanings,

Doctor Thomson shook his iron-gray
head. “T have no doubt.” he said, picking
up a typewritten sheet from his desk, “that
a machine can be made to read this text
ani pronounce its words aloud, if that is
something that needs to be done. There 15
no limit to the possibilities of zcience and
mvention. Your wildest dreams will be
commonplace actualities some day, pro-
vided they relate to things that enough

Tos

people want, to justify their development.”

We were sitting in the Thomson re-
search laboratory at Lynn. Downstairs
WwWiis a riant apparatus for spraving molten
quartz at a temperature of 3,90 degrees
Fahrenheit—aone of the latest in the long
list of marvels that have come out of this
prolific hatchery of science. That machine
was designed to develop the method which
would be used in making the 200-inch mir-
ror of the telescope planned for erection
o1 the Pacific eoast—the giant eyve which
will quadruple the light-gathering power
of the great Mount Wilton reflector and
enable us to peer some billions of miles
deeper into our universe,

In the room, on the table betore vs, was
another machine of different caliber and
different age—a seemingly crude contrap-
tion in which a erfank turned 2 wine bottle
with a silk hand around it against a fric-
tional rubber, thereby penerating electric-
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Above, Professor Thomaen in His Private Observatory; Below,
Forerunner of Elecirical Transformer, 7 Thomaon Inventlon

II';." ||:|l] '|'|_'il_||_ .gll:l';I']l_ Ll IEI' Iil1'||||. l]l'u'h
apparatus and with it introdaced
limrzell to the mystery of elec-
TEICity.

Between that wine-bottle elec-
tric machine and the hery quartz
spraver ate ) patents taken ot
hy Professor Thomson in the
United States—patents for dynpa-
ms, mators, arc lamps, electric
air drills, electric rallway control,
a cenirilugal cream separator, a
ras-engine mufiler, X-ray photog-
raphy and for an improved steam

ity which crackled into discharge as sparks,  engine, There is hardly a field of engi-
The hoy Thomszon, in 1864, at the ape of neering in which he has not pioneered, a
eleven years, huilt this machine. He want-  trail blazer of science,

ed to see a flash of “electric fire™ such as “Every invention opens the door to

b
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Watching the Operation of the Fusel-Quarte Sprayer during the Spraying of the First Sixty-Inch Blank;
This Development Has Aided in the Making of Mirrors for Large Telescopes

r

more possibilities,” said Professor Thom-
son, “In its present stage radio 15 proh-
ably crude compared to what it will be:
and, of courge, there is the annoving inter-
ruption by static and other atmospheric
interferences,

“l have thought of the possilility of
‘keved radio,” in whic.a the signals woulid
be broadeast on two separate wavelengths,
and could not bhe recognized unless hoth
were received,” At this Doctor Thomson
pulled a key from his pocket, and pointed
to its slotted pattern. “Then vow'd have
something in radio comparable to the
tumblers in a lock—and the thing would
not work unless all tumblers were turped.
You'd have a selective radio, a secret ra-
o, and the combination of wavelengths
would also iron out most of the static
trouble, 1 think,

“Now," concluded the inventor, “there's
an opportunity for some bright ingenious
mind. The fellow who applies that idea
has got something the world wants and
will pay for.”

The world wants television, and will get
it. “In another generation or two,” sug-
pested Doctor Thomson, “people won't
have to make long pilgrimages to some
particular spot to sec a solar eclipse, as
thousands traveled to New England last
Aunrust, In the future, television frans-
mitters will be set up in the path of total-

ity, and millions of people sitting in their
homes will see the eclipse as it is flashed
around the world by periected television
instruments,”

And when will this perfected television
arrive? Professor Thomson does not
kttow, but many capable experimenters are
now at work on the problem. When it is

understood that to transmit a recogniz-
ahle image of a man's face requires ahout
fiftv times the communication channel re-
quired to transmit his voice, one realizes
that the problem is more than just an ex-
tension of radio. “But it will come,” said
Doctor Thomson., “Eventually television
will transmit sights even more realistically
than the radio of 1933 transmits sounds™

Another thing the world needs is a more
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Lefs, Professor Thomson's
Hame, with His Observatory
on Right and His La&barator
at Left; Ahove, Wineg-Battle
Elecirical Maching, Made by
Inventor When He Was
Eleven Years QOld

cficient heat engine,
Troctor Thomson made
| an important contri-

bution by his invention
of a fluid-pressiare engine, generally known
a3 the “uniflow™ engine, in which power
is gencrated by a system in which the
steam continually flows forward, never
turning  back on the heated surfaces,
greatly fnereasing its economy of opera-
tion over that of ordinary engines.
While there is plenty of room and a
myriad of opportunities for imventors, in-
vention itself is becoming more profes-

sional, as science grows more complicat-
ed and more exact. But this does not
mean that the dividual inventor is
rirledd out, that the great research labora-
tories are to do all of our future inventing,

"W, said the man wha has taken out
J00 patentz, and is still, at the ape of
eighty, busy in his laboratory every day;
“sou cannot stamdardize the creative spark
of invention, It 1sn't so much the elabo-
rately equipped laboratory that counts for
apceess here, ag it ig the original idea, And
it 15 the individwal still who creates the
original idea,

“By an original idea,” explained Doctor
Thoms=on, “I do not mean some sugges-
tion, some general impreszion that a cer-
tain innovation or improvement is necded,
but the practical working out of a problem.

“Anvhody, for example, can see that we
need a more efficient hear engine; that we
necd a television svstem that will ccono-
mize transmizsion channeld and project a
sharp, well-defined imaze of large dimen-
sions: that we need a radie which 15 not
subject to the whims of the atmosphere.
But mentioning these needs is not supply-
i them, Invention is the exercise aof the
imagination as much as the creation of
{Contioued to page 1194)
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heavy emough to keep out cold.
The pajamas wall remain on the

Ll trees at least four months in any
weather, tests have shown, Be-
fore trying the asbestos spray in
orchards, tests were made with
roses and potted peach and orange
trees, These were placed in frecz-
ing temperatures after being
aprayed. Later, in greemhouses,
or under natural growing condi-
tions, the pajama-clad plants
bloomed and made a normal
growth, while unsprayved plants
died or showed severe frost in-
jury. Ordinary spray equipment
Can h::__ﬂdapltd to this use,

Cd3386 —m
ARENA SEATS ON ROLLERS

INCREASE CAPACITY

Capacity of a California gyvm-
naszinm can be inereased one-third
within an hour by means of sea
sections mounted on rollers. The
seats are moved easily into place
an all four siles of the anditori
pmi, Tripping the rollers holds the
sections i place. To remove the
eutra seats, the units are pushed
backward so that the rollers take
Luggage Is Carried in This Car in Compartments In the Fenders  the weight, The roller wheels

Prowlded with Doors; Note Open Top hate daisle f i that f -
iave double flanges that fit over

GAGE FITS IN AUTO FENDER lightweight steel rails of standard design
GNED TO SAVE SPACE Each rail section is mounted on a hardq~

iy

P

0

TL}M '

iy
)
'

“ =; woad plank to prevent marring the play
By prn{tuci1?§"bedErs with built-in lug-  jng floor. When not in use, the EECtiﬂnﬁi
gage compartments, ar-English mventor  are moved under the fixed gallery seats,
has made it possible for the light auto- hidden from view by drop curtaine, +-
mohile to carry maore baggage without N

discomfort to driver and passengers. The
fenders are fitted with suitcases, which
may be inspected or removed by opening
a door in the side of the fender. Space for
more luggage is available behind the seats,

ASBESTOS COATING SAVES BUDS
¢ 95 OF TREES FROM FROST

By spraying a coating of ashestos on
fruit-trec buods, orchard owners expect to
reduce losses from killing frost, The coat-
ing, or “pajamas,’ is made of powdered
ashestos spraved on the trees simultane-

ously with an adhesive liquid, It is sufi- po iy o Sections for Athietic Fiehd or Gymes-

[ cicntly Pmﬁb b0, I:.I: air thrgugh, yet _sium the Sectlons Are Mounted om Rollers

Eﬁl M ()11_4
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“Mayflower of the Air” Ready for President

e
o, & 1L

i Amphibing Mosoplane in Wikich the President May Make Business or Pleasure Trips; It Can Alight on
Land or Water and Has a Cruising Bange of about 650 Miles

Elaborately outhtted i secret, a super-
amphibian monoplane has been delivercd
to the naval air sintion, Andcostia, . C,,
for the use of President Roosevelt, While
navy officials said the plane had been pur-
chased to transport official personnel on
government business, it bears the presi-
dential insignia, and if the president trav-
els by air it will replace the yacht “May-
flower.” used by former executives, As a
mohile business office, the snug cahin con-
tains a desk, well-equipped secretariat and
instant two-way radiophone communica-
tion with official Washington., As a pleas-
ure craft, the plane has richly upholstered
geats for four passengers and a comfort-
able lounge that may be utilized for sleep-
ing quarters. The interior is luxuriously
appointed, pancled in colors.  Leaving
Washington from Anacostia or Bolling
field at the close of office hours, the presi-
dent would be able to speed to a New
York dinner or fAll some important en-
parpement and still return to the White
House for a good night'z rest. En route
he could dictate to a stenographer, hold
conferences or rehearse a vital messagpe to
congress, The plane i3 twin-engined,
mounted on a superstructure above the
high wing. The hull iz of duralumin con-
struction, divided by bulkheads into six
water-tight compartments easily accessi-
ble. The how compartment, in the event
of being rammed or punctured, 15 sepa-
rated from the forward baggage compart-
ment by a bulkhead: An anchor and a
buoy are carried in the forward compart-
ment, which has a capacity of ifty cobic
fect, The ship, able to alight on land or

£33 % .
LIBEARY OF STAMP-SIZE BOOKS

water, has a high speed of about 136 miles
per hour and a cruising speed of 108 miles
with a range of 6530 miles. The cabin is in-
sttlated against cold and noise, unuszdgal
fuietness being obtained by distance from
the motor and the intervening wing.

COLLECTED BY STUDENT
More than 6,000 volumes are in an un-
usual library which contains many books
about the =ize of a postage stamp. Some
of the mintature volumes in the collection,
which iz owned by Robert L. Henderson

v f 5 o :
E-i!'gl"r -:h; ‘.FI"."' mﬁk ot :;'1‘1.3.' Volumes in the Mimia-

ture Library Collected by a Massacbusctts Man

Massachusetts student, are the Bibleé, the
attobiography of Calvin Coolidge, address
of Abraham Lincoln, inavouration adodress
of Herbert Hoover and “"Facts of the Can-
didate” by Theodore Roosevelt.
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ONSTANT progress in the arts and

industries 13 creating jobs for those
who recognize their opportunitics. Nearly
every day someone originates new and un-
usual work.

A former hospital interne has made a
job for himself by becoming a professional
pollen gatherer, collecting weed and flow-
er pollen for manufacturing hav-fever vac-
cines, A sheet-metal worker saw his op-
portunity in the new stainless steels and
allovs, and now has a steady market for
attractive showcases made of plass, =tain
less steel and aluminum. The proprictor
of a small metal-etching shop, instead of
going out of business when trade fell oft,
turned his attention to hrass costume joew-
elrv. Now he i3 busier than ever.

“Make a job for vourself instead of
hunting for one,” is the sape advice of one
veteran employment manager. “Many of
the large industrial organizatiens started
as one-man affairs, Business history shows
that many men get thewr real starts in

'

I

Here Are Two Unusual Ways of Mak-
ing & Living, Each Idea Bei Origi-
nated by a oman s Laefe, Pitking ¢

Finlshing Touches an a Palnted Leather
Chair; Ednw. Gathering the Seeds from
California Date Pabms

times of slack business when payrolls are
reduced. Thrown on their own resources,
they make jobs for themselves. Then, as
the tide turns, they are able to expand
their operations until they are running
large concerns. This has happened time
after time.

What to furn to is sometimes a prob-
lem. It is best to stay in a field in which
you have had experience, adapting your
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Lefi, Filling an Order for Spetimen Butterflies at a Busterfly Farm Conducted at a Profit; Right, This Man
Makes & Living by Adjusting Radle Scts 1o Roceive Short-Wave Broadcasts

knowledge to new conditions, For in-
stance, & number of men are applying the
idea of manufactured weather to resi-
dences. Homes are usnally too cold in
winter and too warm in summer. A 5L
Louis carpenter ig insulating homes in his
neighborhood against the weather by
pouring a three-inch layver of fluffy gvp-
sum beiween the joists of the attics, The
material 15 cheap, non-inflammable and
light. It stops fifty per cent of the heat
logs through the roof and insulates against
the sun in summer. By estimating the
amount of material needed and doing the
job on 2 contract basis, the carpenter is
able to make a profit above his wages,

“A former plumber is also capitalizing
on the demand for comfortable huildings,
He installs perforated pipes on the roofs
go that fine spravs of water may be turned
on during hat dave. Evaporation lowers
the temperature in the rooms below as
miuch as fifteen degrees. Apartment houvses
and hotels are his best prospects, for the

gain in satisfied renters on the top floor
during the summer offsets the cost of the
cooling system several times over,”

Cine man in Alabama worked up a proi-
itable business by repairing house gutters
and cleaning out the leaves and debris,
Leaking cellars furnished an opportunity
to g concrete worker who carries a supply
of waterproofing compound with him to
plaster up cracks and leaks. With this as
a start, he is building up a business laying
concrete walks, adding to basementz and
crecting retaining walls, Window shades
wear out, and this led a carpenter into the
business of being a "blind man.” He
patches the shades, turns them, repairs the
rollers and puts on new cords. Frequently
he 2ells new shades from samples. An un-
employed electrician is solving his dificul-
ties by installing wall pliugs in homes that
have too few electrical outlets, A radio
worker i= making and selling inexpensive
short-wave converters for old radio sets,
and another is manuwfacturing cheap mi-

713
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houses pay from ten cents

|.||:‘"."l'l.'l'u"lIE“‘II:!'I"\-:llllllll:':_'l_'
for healthy seeds, Other
pecple carn money col-
lecting wild medicinal
herbs or buving and sell-
ing grown trees,  Land-
scape gardeners and ar-
chitects sometimes pay
hve or six hundred dol-
lars for certain varieties,

Farming is not the usu=-
al eonception of an casy
it sonie
crops are unosusl and
vatuable: Last wvear 22.-
T EAREY] :,[l.l]||:'_i-i|-l. worih
11,0000, were raised in
the United States. A Chi-
caroan uses an old canal

toegrow witker Heas, which

'.'.'.'l_'.' 0 ] "'i"-'l”-'!".

Top, Weaving Straw Hars; Belaw, Making
Hand af Puppet 1o Be Uswd in Puppot Show ;
Right, Shipping Hoom af Anpleworm Farm

croplhone systems for nurserics,
Any outery in the baby's room is
broadeast to the mother from a
lowd speaker.

Cine clock repairman, knowing that most
people put off carrving their bulky clocks
to the repair shop, repairs them in the
home. Ewven shoeblacks have built up
profitable routez by driving slowly along
residential streets, ringing loud bhelle, Many
men are basy in the late summer and fall,
gathering cones and seed pods in the
parke and forests, Mearly every varicty of
tree sced s in demand, and the large seed

he sells to aguarivm owners as fish food.
A farmer in Oregon provides voung trout
and game fish from his fenced-in crecks to
state Asheries and to sportsmen’s clubs.
In California, an enterprising man raises
trout bait on his flourishing two-acre an-
grleworm farm. His product s shipped all
over the country in tin boxes in which the
worttis hve for three monthe,

Towa and California are the homes of
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butterfly farms selling specimens to col-
lectors and museums, One Cedar Rapids
farmer grows thirty rare varieties in a
screened-in garden. The farms find a
ready market for decoration of tea travs
and wall panels in which butterfly wings
arc mounted under glass,

One man who designs his own trout
flies is making a good living by selling
them to sporting-goods houses. Others
who formerly made rods and reels for
their own enjoyment are selling them to
sportsmen.  Several amateur telescope
makers grind lenses and mirrors for their
friends who lack the patience or time. A
geology “bug” furnishes labeled
trays of mineral specimens to
schools and prospectors. A wo-
man has steady employvment mak-
ing attractive models of homes
for architects and owners. The
madels are made to seale from the
architects’ plans and are
painted with water colors.

Above, Waoed and Cardboard Maodel

of Garden Structure; Laeft, Growing

Snails to Keep the Aguarinm Chean ;

Center, Fancy Fowls Raised on
Breeding Fase

lamp shades and sells them
to the owners.

Ways of making money
are almost endless. In each
issue of Popular Mechanics
Magazine are plans and in-
structions for making ob-
jects that have commercial
value, Several readers who
have woodworking tools are
turning out toys that have a
ready market,

“An hour of planning is
worth aday tryving out a new
scheme,” savs a responsible
business man who started at
the bottom, “There are more
than enourh jobhs to go
around. Figure out some-
thing that people want and
offer it to them at a reason-

| able cost,”

A camera is frequently
the source of Income.
Newspapers, picture serv-
ices and magazines are
always looking for good
pictures, A voung Log
Angeles photographer so-
licite all the enginecering
and building contractors
to take progress pictures
of the work for office rec-
ords. He makes addition-
al sales to construction
magazines and to the men
on the job, Another cam-
Cra owner mounts FiE'—
tures of garden scenes on
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' Art Silhouettes Etched throug
- S

Samples af New Art E-hn-.ﬂpg That E=xtremely Thin
Mewal Can Ba Erched in Intricate Designs

Etching through thin metal sheetz to
produce artistic decorations for a number
of industries s a new trade developed in
Calitornia, The decorations are produced
Iy transferring designs or drawings on the
metal, then etching away the unwanted
metal. A backing is used under the metal
Lo prevent damagpe to the reverse side. In
some cases, tiny picture gilhouettes etched
o1 brass, only two-thouzandths of an inch
thick, are produced. The lines of metal in
these small scencs and portraits are as
slender as spiderwebs, “Super-delicate”
tiny metal signature stencils are used by
photographers in placing their name im-
printg by air brush on films and plates.
The silhouctte and stencils are useful to
manufacturers of plumbing fixtures, fur-
niture, handkerchiefs, stamped dies, light
globes, residence decorations, tovs, cos-
metic packapges, window sizns, toltacco
humidors, picture frames, lamp shades,

AR, MECHANICS

Thin Metal

vanity cascs, candy boxes,
badges, novelties and oth-
cr lines, In contrast to
the small decorative
pieces are the distinctive
copper apartment-house
sipgns in silhowette, four
and five feet long and
made of heavy metal.
"Foems i metaleraft,”
which contain inspiring
thoughts from the hest
minds of all time, are pro-
duced in brass and cheap-
er metals by processes
invalving photography
and the use of power-
driven etchers. Then the
poems arc sprayed with
fie bronze and mounted
nnder glass with coloriul
There are more than forty-
ive different degigns in thin metal hacked
by wings of tropical butterflies, uzed by a
company making picture goods,
7 &

ool |

HEAT-PROOF AUTO-VALVE SEAT
SOLVES EXHAUST PROBLEM

Solving an important problem in engine
maintenance, an alloy exhaust-valve seat
for the automobile iz not affected by the
heat to which it is subjected. The alloy, a
compound of cobalt and chromium, is so
hard that engines operated at high speed
for 40,000 to 30,000 miles show no need of
regrinding or refinishing.  This allows
higher engine zpeeds, opening the way for
use of smaller engines and a saving in

|:-.'||.'|~c;._:' il |I'|*-.

View of Aute Valve Sest That Eesists Heat; Special
Allay Eliminates Freguent Hegrinding

fuel. The alloy ring is welded to a steel

ﬁ;fﬂﬁfh ]r loeked h/tighe motor hloek,
i _E_,
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RAW WEATHER CAUSES ACHF3
BY TIGHTENING TISSUES

Damp, cold weather causes f‘%rht ﬁi;.Tlﬂ
pains in persons suffering from rheuma-
tism hecause it tightens wap the tissues,
Sir Leonard Hill, British physiologist,
says that cold, moist air has a heat con-
ductivity greater than that of cold dry air,
that it produces a “raw” feeling that ex-
cites the nerve endings, causing a tighten-
ing up. This, in turn, causes aches. Heat
expands and softens the tissues, bringing
more blood and lymph into the parts,
while cold tightens them up. The change,
it is suggested, is what actually gives rise
to rhenmatic pains.

WATERTIGHT LINING FOR POOL
REPLACES EDNCR_ETFQ e W B

Replacing concrete construction, a wa-
tertight lining has been produced to aid in
building lily pools for rock gardens. The
lining is a heavy fabric, chemically treated
to make it waterproof. In building the
pool, the home owner only has to dig a
hole, line it with |§I|.!.Hl!lli|.'.{'!'-lil] atiil bhorder

Is Trsialled Afer Pool Has

How Waterpraof Linin
Been Dug in Garden or Yard

it with rocks, which serve as ornaments
and as anchors for the lining, The fabric
is made in one picce large enough to form
a pool seven feet long by four feet wide.
It is claimed that freezing weather does
not damage the lining.
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Th:;cL:DElejl..;:‘::s.[l!TeH :ff_nfymch iu,nlfghl May Be Ex-

pected in Any Room of Your Home

BEST PLACE IN 8UN FOR HOME
IS FOUND BY EXPERTS

Where to build your house so that it
will e most benefited by sunlight 15 a
question: which English architects are

studying and answering by means of un=

usual instruments. Among the devices i
one that determines the amount and dura-
tion of sunshine at all seasons of the vear.
Model houses are uged in the experiments,
In addition, these experts can tell yon
how mich light a wall or a room will get
in a year and how much window space
will be neceszarv. Flat roofs, damp walls,
paint and concrete alse are heing studied
in order that buildings may be construct-
ed along more scientific Tines,

COSMIC RAY SHOWN IN ACTION

Cosmiie rays totaling billions of volts,
the most concentrated blasts of energy
cver seein, have been obzerved at Caven-
dish laboratory in England, w!u'rr. Dr. P
M. 5 Blackett, at Cambridee has obtained
& number of phofographs showing large
rroups of cosmigtray tracks radiating from
a picce of lead ot the same instant, Some-

times there are as many as thirty tracks in
a group, and since the energy in each
olts,

trick 15 geperally above 100,000,000
the total egergy runs intg billions o
CAL il LM
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Thres-5tory Interiaor of | |__I
This Statue Is Electrical-
Ig Lighted; Thousands of
mall Sratves of Buddha
Are Displayed Inszide;
Contrast Ims Size with
That of Persons in Photo

GIGANTIC BUDDHA OF CONCRETE
IS LIGHTED INSIDE

With its three-story interior illuminated
by electricity, a giant statue of Buddha
has been constructed of reinforeed con-
crete in Japan, The figure i3 150 feet high,
the head sixtyv-three feet in circumference
and the face is twentv-four by nineteen
feet. Thousands of small Buddhas have
been placed inside the great figure,

PLANTS MIGHT SPEED GROWTH
WITH MORE CARBON DIOXIDE

Wheat plants are steady workers, but
thev could produce much more i1 thr::.' had
enough essential raw materials to match
the available sunlight energy. Studies at
the Smithsoman Institution have shown
that Wheat plants start up gradaally in the

morning, reach their maximum efficiency

as manufacturers of plant material early
in the day and keep steadily at this rate

W &4

Dok dha, duce
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until twilight. They do
not make carbohydrates
any taster at full noon
than early in the morn-
ing or late in the after-
noon, This, it 15 believed,
it due to the limited
amount of carbon dioxide
in the air. Green plants
use this gas, present in
the air in the proportion
of about 330 parts in a
million, in the manufac-
ture of carbohvidrates,
capiuring the energy of
sunlight to do the work.
Wheat plants get enough
sun energy to use up all
available carbon dioxide
by the time the light has
reached one-fourth of its
average daylirht inten-
sity, so all added energy
afterthat is wasted, There
iz no way of knowing
how much of the added
carhohydrates that might
be produoced by the wheat
plant if i had more car-
on dioxide would go m-
to useful grain, and how
much into leaves and
stalks of relatively little value. It is also
true that the hgures for wheat do not nec-
easarily hold for any other plant, for each
species must have its efficiency determined
separately.

A
¢ ':E.IFELL NAIL WITH LEAD HEAD

RESISTS WATER AND ACID

Resistance to water and acid 15 offered
Ly steel nails with lead heads. When these®
nails are driven in,
there iz little dis-
tortion of the lead
head, due to the
shape of the un-
derlving steel on
which the lead cap
15 placed. Where
the climate is wet
and where acid
fumes mayv be

found, the lead 1.:1'11I'.El:“l- the steel from
wration,
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TINY SPRAYER ON BRUSH Ceqds
HELPS CLEAN TEETH e

r‘ .

Toothbrushes fitted with mouth- o A T TT1T 3
wash atomizers are now being %5 £
produced to aid in cleansing (he _'ﬁ"‘*m - 1 E
oral cavity more tharoughly, To ; _ '
the hrush is attached an atomize Qq ¥ : _ 12z %%

go constrycted that when finges
pressure is applied, a mixture
water and carbon dioxide passes
‘u""t‘ilruu;.rh a rubber tube into the
handle of the brush and out
through the bristles. Thus r||
ceth are not only brushed. .-1I
the ]t:iu:d blown' Between them
aids in the cleaning process, |i§

s |

o

TRAP SPRUNG ONLY BEY Tt == -H_

BIG ANIMALS 53 / o/ A

Cinly 1.1.rgr.: animals mav hr
caught in a trap firted with
spring that weighs the prev be-
fore smapping shut. When the :

i - 1 - - H-L---
springg 15 set at the tension limit, Bubstituting an Open-Mesh Flooring for the Salid Type [-..l'."ﬁuu'."a
a weight of about five pounds is the Weight: &pan Is Shown Dpen

necessary to release the trap. Sinceanan- STEEL-MESH FLOOR ON BRIDGE Z

imal puts one-third of its weight on one DECREASES WEIGHT |
foot when walking, the tr: tpeat this adjust- :

L]
ment will bag only animals weighing fii- W ; ted to widen a
teen or more pounds, This arrangement FJ!_I’lLQI: ‘\L.ltt]{ Wa , thev found the
will enable hunters h‘:lra[.'r wolves, covotes, Supports would not safely carry the addi- o
bobeats or other “killers of the TIIHH'L" tional weight of I:'I':-11t::|'LtL-ﬂnf‘|rr'r| EPANS, S0
more quickly, since small animals will not  they -:1u1-i.-:,m! a flooring of heavy .-1_11.'~£,'I
spring the trap. mesh. This serves well for automohiles,

although seme elaim it is not suitable for

I
R

gmneers st

horses hecavse the calks of their shoes
cateh i the grating,

-

™

ANNOUNCING NAMES OF STORES
, 5. N STREET CAR PLANNED
L

Names of business establishments along

the route of street cars in the Netherlapds

& ™ywould be announced hy cnm[ﬁﬁﬁ'ﬁ?fir

&7 ™ plan reported to the Ul S, department of

t=tommerce. This service would be in addi-

T==tion to the usual announcement of street

“names, A fee for the service would he

.3| aidl to aperators of the street-car lines,

vho reserve the right to reject undesir-=

g H] ":'1(.' announcenenis, {

~ e
: [ Mare than half the fires in the national
This Trap Rejeéts Srualt Anisials, Snanplog Only Wiiss forests of Oregon and W'as!:i:n;:tnn are

a Certain Weight Is Put pn the Sprisg " caused by lightning, )
ic"d o Lt I ) J ./(F M&_
A Ll anas LAt i
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war craft of the cl-:mw I:r_l lm-:l:
down the earth’s tiniest living or- f
ganismea!

Such has been the experience of
F. C. Mejer plant pathelesist of

e department of agriculture, who _ /0
has rETEATIY COTMPICIE &IT vOYages
in the giant dirigible “Los Angeles.”
and in planes of the army, navy and
coast guard, secking plant spores
in the skv. The experiment was
made to study the aerial travels of
these invisible secdlike bodies of
the fungi and bacteria which cause
rot and decay in fruits and vege-
tables,

In trapping the spores, Mr. Meier used
open culture dishes which had been ster-
ilizedd and contained potato extract mixed
with agar, a delectable food for the spores,
These dishes, about six inches in diameter,
were taped around their circumference at
the beginning of the flight to prevent any
possihility of spores getting into them.
To further reduce the possibility of con-

]

W}@f%

[ .;I‘IJ P Ctamination from spores

310 7- {'MQ!

unting

Spores Gathered at
2,000 Fest

which

| might be carried up by the ship,
‘18 before the dishes were opened for
LK) the “catch,” the plane ascended to
' the flight ceiling.. Thiz permits
airwashing of the equipment and

. ship.
f When ready to trap the spores,
| the culture dishes are removed

irom their sterilized paper wrap-

pings and tape, and the individual
halves are placed in wooden ladles with
short handles. This permits them to he
projected from the side of the ship at a
distance from the operator where they are
held from one to Ave minutes in the air
stream, The dishes are then drawn back
into the cockpit, retaped and returned to
their sterilized wrappers, ready for the

laboratory. Within a day or so aiter the
P . 5
. ae Vil 4 -=' e S gL L
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Left, Demoostratin L R -,,i' o
Method by W hic 'ﬁ"
Brpores Atre Taken .'“'_'
from the Upper Adg: L Y. i
Below, Fungus De. g = '_;.
velopmant frem = "'E',;g- o




for Plant Disegses

plates have been kept at
room temperature in the %
laboratory, the colonics '
of fungr and bacteria be-
cir T e e,
Iated in individual sterile tabes
where they may be grown for

it ire Sty

"hese are iso-

Elevationg at wlhieh SPOFEs
were taken approsimated 2000,
4000, 5000 and 130 feet.
Above B0 feet spores grow
less, Between 2000 and 4,000 feet there is,
often, no perceptible reduction of spores
cought on the plates, although spore con-
tent at all altitudes depends on atmos-
pheric conditions,

Among the spores so far collected and
studicd, are types from fungi known to
attack small grains, potatoes, tobacco, ccl-
ery, lettuce, tomatoes, melons and certain
other fruits. By isolating and culturing
individual colonies of fungi grown from
spores collected, the tvpe of fungus can
he determined. and by making inoculation
studies on various crops known to he at-
tacked by the particular tvpe of organisin,
it is easy to determine whether the partic-
ular spore which has been caught is from

TR

L-eft, Fungus Develapment from Spores Gathered at 8,000 Feet; Right,
Examining Culture Disk of Spores Taken from the Upper Aldr

a plant-discase producing fungus, Spores
el wte the air through dust whirls whaeh
may carry up leaves upon which spores
are being developed. Many fungt discharge
their spores into the air in pnbelievingly
large numbers, It has been stated that
every large wild mushroom which devel-
ops normally, liberates upward of 10,000.-
MIORIY spores, and one of the commaon
cultivated mushrooms, some three and
one-half inches in diameter, was estimated
to have produced 182186087 000 spores,
The organiamsz are found over water to
some cxtent. This was discovered by re-
search an the “Los: Anpeles.” How far
out they may extend has not vet heen de-
termined. On land, however, there is rea-

T
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and animals. In fact, they are helpiul be-
cause some are the apents which cause de-
cay in plant and animal matter. Among the
helpful organisms are the veasts and other
fungi and bhacteria uzeful in processing food.

The fungi produced by the spores affect
o ottt food supply from beginning to end. By

:IEE'II - 18,000
Top, Ready to Take OF with Disk-Culture e
Idahes to Fi:k Up Spares; Right, Transfer- —
ring Fungl from Culture Disk o Individaal 1
Tubes for Gr |
i a i — 8,000
son to believe that spores of the stem rust, etables was charged by dis- |
which attack wheat, oats, barley and rye, tributors to spots and rots, %
travel, in some vears, from northern Mex-  But by finding the specific
ico to the northern part of the United cause of a given rot there isa |
States, Favorable weather conditions and  chance of doing something |
continuous winds from the south which  about i, In this conpection,
occasionally occur carry these spores with it 15 estimated that the known
them. parasitic fungi, attacking the
As spores are carried higher in the air  cconomic plants of the waorld,
they become subjected to low tempera-  at present total over 14,000, of
tures, intense light and rarefied atmos-  which at least 5000 are to be
phere fatal to some tvpes. Many of them, found in the United States.
commonly found aroond us amd in the up- The direct benefit to con-

per air, are quite harmless hoth to plants

sumers from the investiga-

studying them, plant
pathology has made it
possible for fresh fruits
and vegetables to be had
daily in the city markets.

It has been only o short
time since waste in car-
loads of fruit and veg-
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tions of plant pathologists is illustrated by
the success of preservative treatments in
prolonring the life of timber uzed out of
doors. Methods of treatment as well as
types of preservatives have been improved
in recent yvears, but even thoze available
twenty vears ago were of measurable hen-
cfit. When the history of a large number
of treated and untreated poles was studied
recently, it was found that, at the end of
nineteen vears, practically all of the un-
treated poles had been replaced, while half
of those having the best treatment were
still in zervice,

CLOCK IN LAMP STARTS Ig;.ﬁ
AT PREDETEEMINED TIME

One German inventor has: made a lamp
which no T provides electric light, but
also keeps time and runs the radio, The
lamp shade carries numerals correzpond-
ing to those on the face of a clack, If the
owner desires to listen to a cortain radio
program, but woild like to read or take a
Hap 11:1!1! time for it, he simply =sets the
dial on the lamp for the hour, attaches a
cordl to the radio and forgets about the
miatter. When the time comes, the com-
bhined clock and lamp automatically turns
a [ e L '
oil e radio, ?-;I‘,I' 3 -1-"2 l'l..r

y_rrh'l.t «

Lamp Shade Can He 321 ai Hour Desleed fos '.:.._.,:lu T

Radio; Cleck in Base Keeps Tyme

OvoQas *
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Top, How Strawhérrdes Are Wrapped; Bottom, the
Finished Prodwct, Hesdy for Inapection by Purchsser

BEERERIES IN CELLOPHANE PACK
ARE VISIELE TO BUYER

Cellophane packing for strawberries has
Becen tested suceessiully by zgrowers seck-
mg to make the fruit vizsible to prospee-
tive purchasers, as well as to keep the
berries fresh over long perinds hetween
picking and consumption. A four-leafed
packing device is wused. ~The Ieaves are
spread out, a sheet of<cellophane placed
cver them with a laper of berries on top,
amd the four leaves are lifted to form o
container, Enough berries then are poured
in ta fill 'l]u.;{'{!-:u';l.' and the cellophane is
drawn securgly about the fruit and folded.
['he moistdre of the fruit scals the wrap-
ping, making the package air-tight. After
prackin
cups grdinarily used to insure safe han-
ilingl When a pint of strawherriea is
wrapped in cellophane, practically all the
frufg hecomes visible to the buyer, who

ﬂ examine the berries not nnlv at the

o hut at” the bottom and I~:||:1r.-- as well

simily by purning the pﬂ.{:kf E

s the berries are placed in wooden®
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Flvlng Projector Casts %rds on Sk'g.r Screen
|I || I|I||h"| ul‘ III' "l“ il

L

x;l:n' | I|'I I :|:I

I'I |||I I|| | | _ .||r|||||

i | R e

.'III|III|II Ii“||1|ir|lr' l. |“||r||||l|'l II|I|||I |'|II|'::I- ik |

|i|l||",,| | | ,'
! ll || |||||I:I' I

!,.

ik it
1]

|'I

; ri-ll ;

""Hh. 1I'

L 1!'.
' LI B R :
T TS B N Y T

cpugitRan

--:-_E_I Tr.1:1'.;|rnil

How Messapes Are Flashed on Artificial Clowds from afs :ile* 'Dnt Plane Creates a Screen of Smoke or
Chemical Vapor, While, Below, a Second Ship, Equip ith a Powerful Projector, Throws the Words
Upward anto the Trailllsg Screen
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SHIP WITH BARREL-LI LL
CARRIES ONE-FOURTH MORE

!
Twenty-five per cent mur‘;‘fa'ér can he

carried in a new type British ship whose
displacement is no greater than that of
existing freight vessels. The secret lies in

h the shaping of the maddle hull, which iz
like a barrel. At the zame time, operating
costs will he thirty per cent lower, since
the ship will burn less coal, The arch-form
il was tested thoroughly with models in
an experimental tank, Orders have been
vaced for several of the new freighters,
but the purchasers were not permitted to
see the desipn, as 1t was considered advis-
able to guard the secrel.

BUMPER SUPPORTS RACING CAR

IF WHEEL COMES DFFC #

Designed to remove one of the hazards
of automobile racing, a heavy hook-shaped
steel bumper has been installed under the
ront axle of a Pacihic coast driver’s car.
ts purpose is to support the car and to
t as a sled runner if the right front

wheel comes off. The bumper has a nar- Opesing One of These “Books,™ You Find a Midges
row contact surface which the driver ex- Radia That Fits on Library Shell

pects to help him control the car ””-U-I']-:L:.h. RADIO SET LIKE PAIR OF ROOKS !

manipalation of the other W]qu:]:. 1 1S HOME DECORATION

q spring steel also 15 expected to act as a
shiock absorber, The right front wheel, Resembling a pair of books with rich

wdue to strain on eurves, 1= belicved more  leather bindings and gold-stamped deco-

ikely to collapse in races than anv of the rations, a new midget radio receiver makes
anther wheels, an attractive addition to the library table
or bookshelf., A special cireuit with the
latest tvpe tubes may be operated on al-
ternating or direct current, The sets alzo
are furnished with special adapter cords
for use on moterboats, Pullman cars, farm-
lighting systems, steamships and in {or-
eign countries. The danger of overheating,
comman to many midget radio receivers,
has been climmated by a special plug-in
cord. When the set 15 operated, only the
cord hecomes slightly warm, preventing
the breaking down of condensers. The
sets are available in seven “editions,” in
addition to an all-metal model. All are
equipped with an improved reproducer
that has an excellent tone,

[ The first patent granted on thiz conti-
nent was to Samuel Winslow, by the gen-

r
:é Spring Extendi Downward Wil Support RBieht Froot L'T=l| 'I:I:'Jtir'[_{if 11.355““‘“5”15 e lm.l‘ f':ll" 9
Axle of ﬁl:i.n: Car if Wheel Camia OF method of making .L:l;kEt-

We A e A Lyt ;rm_c
|, U Moverwa dacven, N Y, rild2.
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AIRPLANES X-RAYED TO LOCATE
DEFECTIVE PARTS

& Wids VWaeid

Tep and Center, Mak-
ing M-Ray Piceures of
Frﬂ.rl.E'I Motor and
Biructure; Battom,
milning Photos far
Diefective Paris

Hamburg are X-raved at regular intervals
in order to hind any defective parts which
otherwise might be invizible, For this pur-
pose a portable apparatus iz used which is
carried in a trailer attached to an auto-
maobile. X-ray photographs of propellers,
motors and other parts are taken and de-
veloped on the field, for the apparatus used
can be operated in the open, and neither
the high tension nor the ravs themselves
are dangerous, the portable machine be-
ing constructed to obviate these hazards,

BRICKS OF STONE-PROOF GLASS

g3 % USED FOR BUILDING

Glass bricks which are stone-proof have
been developed for building purposes, The
brick is a Ove-sided glass box with a lid,
sealed to make it airtight. In experimental

buildings, surfaces of the: bricks in con-
B -_..-":I' = ‘::f .' -

Oy
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tact with the mortar are coated with a
colored cement to make the mortar stick,
to give the glass blocks suction and to
prevent water from penetrating the wall,
Light reflected from the cement pamnt
gives the effeet of tinted, light-colored
glass, although the bricks are clear. The
range of colors is limited to cobalt-blue,
light hlue, emerald-green, light green, am-
ber and roze. The glasa blocks are trans-
lucent but not transparent. Diffusion of
light through the glass wall has

sunlight on the glass does not cause

shadows inside, becauge the light i3 reflect-
ed by the mortar joints in many directions,
piving a soft, restinl light throughout the
building.

(| With new forests being found and old -
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ELECTRICITY TRIED ON PLANTS
IN FIGHTING DISEASE ., , )
(=

Experiments in which electric waves
are used in hghting plant diseases are be-
ing conducted by L. L Gier, of the Upi-

versity of Nebraska, {He is attempting to
kill bacters Tungi that infect plants

by employing electric waves vibrating at
high frequencies, If this can be done with-
out destroving the plant, scienee will have
a powerful weapon at its command. The
work is being done with a battery, a few
tubez, two parallel copper plates and other
equipment. Mr. Gier believes there is one
specific vibration frequency to which each
kind of living organism will respond and
that cells hit by waves of the right fre-
quency will vibrate in harmony with the
electric waves, causing disintegration of
the protoplasm and killing. the cells,

f
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FIRE ALARM SET OFF BY HEAT
WHEN LEAD WIRES
i

For protecting homes, factorics or office ™
buildings from fire, a California inventor |
: Butcher-Bhop  Attendant Standi en the Foot Pad
has evolved an automatic-alarm system Which 15 Heated by Electricity

which blows a horn or sounds a bell when

the heat becomes intense enongh to melt FOOT-WARMING ELECTRIC MAT i

—_—

a lead wire, Two electric wires of ex-
tremely low voltagpe are run through the
framework of the building. Over them, at
intervals, triangular picces of steel are sus-
pended on a lead wire. When the heat

melts the lead wire, the steel triangle is
dropped across the electric wires, forming
a connection which sounds the alarm,

USES LITTLE CURRENT

No more current than is necessary fora
flat-iron would be required for an electric
mat that warms the feet of persons work-
ing where no heat is available gr-permit-
ted. A German inventor lm-t"ﬁﬁdutm[ a
mat that keeps the feet of the hatcher, the
subway ticket clerk or the newsstand op-
erator warm when the weather is
cald and wet.

O Dk
DIAMOND OIL-BEUENER
NOZZLE LASTS LONGER

Digmonds are used in an im-
proved oil-burner nozzle to give
longer and more efficient service,
By fitting the nozzle with a dia-
mond orifice, 1t las heen found that
at least hive yvears of service can he
expected, after which the diamond
can he reset at a fraction of the
original cost. Extreme hardness,
i resistance Lo acids and heat and the
I ahility to hold its shape without ap-

Steel Trlangle Cavses Fire Alarm to Sound Whesn Lead Wires
dre by Heat from Flames

preciable wear make the diamond
orifice, almogt ideal for this use.
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HIGH or LOW=

=

7
By, CORLEY McDARMENT ;

TU fy high and frceze or low

and probably bhurn is the
guestion confronting the aerial
fighting squadrons of all coun-
trics. Changes in the perform-
ance of airplanes, motors and
puns have been made so fast
that nobody seems to know the
hest altitude for practical mili-
LATY purposcs,

Cne group of aviators be-
hieves that 25000 1o 35,000 feet
iz the proper place for Aghting
planes, while another group
favors altitodes under 1,00
fect, preferably below 300 feet.
The intermediate altitude is
considered a “hot gpot” because
of the advance in anti-airceait
guns and the speed with which
protecting airplanes can reach
hostile machines fHying in this
Casy arem.

Most attack pilots favor the
low altitude, skimming the tree
tops, while pursuit pilots fly
highest,

Much money and technical
skill have been expended on
getting more powerful motors

aqloy PR VK o

Top, Pursuit Flanes in Good Formation at High Altitade: Bottom,
Low-Flying Planes Give Gurpers Little Time to Swing Their Guns
mrd Fire, Especially I Gas o Smoke Screen Is Dropped

and developing superchargers to pull air-  to be sealed in a glass ball. It was argued
planes to great heights. Planes have been  that he could drop his bombs from such
considered in which a pilot would ascend  heights by electric control and be immune
into the stratosphere where he would have  from gun fire from the ground. The mat-
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Top, Ghowlng How Easy It Is ko See T:.rE_ll: IElsmzuuj:h Smohe
[ |

Bcreen When Looking Down: Center, Fi High:Flying
Equipsient ; Bottom, Pursait Ships Diving at Bombers

& 2al

= \v

%rfdrc i the SKY

wotild Tre amvimuiee to Fround hre for
a long time, But with powertul field--
plasses: being developed and the
memory of the German “Big Bertha™
giuns, whose ghells went twenty-hve
miles high in their trajectory, it is
cazily concervable that ground bat-
terics of anti-aireraft guns coulid be
developed to meet the new need. An
alvicude of G0000 feer (s |._|I:'||.:.' bt
twelve miles. And bombing at such
altitudes with ever-changing air cur-
rents could never be anvthing buot

ter of a temperature of seventy degrees  a hit-or-miss business—most likely miss.
helow zero would be taken care of by elec- For the past two vears, pursuit pilots in
tric heaters, America have been going up with their

Planes flving at such heights probably

(Continued to page 12400
731
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Gases Used to Extract Gold from Ore Dumps

"
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Hew Exploslon of Cartridge Di
ble; Fleoding and Eﬂ

Gold, and other precions metals, are be-
ing extracted from old ore dumps, with-
out handling the material, by a recently
developed metallurgical process which uti-
lizea gazes to make the gold or other min-
erals soluble in water, This method, known
as the chlorocvanic-gas process, was de-
v James W. Van Meter, an au-
thoritv on Eases who pioneered the oil-
flotation process, and makes profitable the
working of the millions of tons of low-
grade gold ore which was dizcarded by
mines vears ago, The method, which makes
it ]'nn.-.*.-'-ll:-lr_ to recover poll from dumps
without the uze of tanks or expensive
construction, consists in checkerboarding
an arca of dump surface with drill holes
about four feet apart. These holes extend
downward to a point about a foot heneath
the surface of the earth on which the
dump rests. Perforated collapsible sheet-
iron tubes, wrapped with burlap, are in-
serted in the holes, amd in the center of
the checkerboarded area other holes are
drilled to receive the explosive gas-pro-
ducing cartridges. These are electrically
connected and all are exploded simulta-
neously, the intense heat developed by the
blasts vaporizing the inert chemical in-

Hﬂlt in Digcarded Ore, Permitting Gases ta
cmoval by Wacuum to Gold-Recovery Flant F'.‘nruplim the Frocess

Lake 15 second,
-gw

Make Mineral Elements Saolu-

gredients within the cartridges and cre-
ating a gaseous vapor which is disseminat-
ed throughout the mass, attacking the
mineral elements in the dump and making
them soluble in water. The area then is
saturated with water which takes up the
gold in =olution, After this, the water is
withdrawn by a vacuum pump through a
series of rubber tubes to a vat, where the
gold i3 recovered from the solution elec-
trolytically. The ecase and rapidity with
which the collapsible tubes can be re-
moved and inserted in a new ares make it
possible to treat a large tonnage at com-
paratively low cost. “Millions of tons of
low-grade gold ore on the Pacifie coast
can now he treated in large dumps in
place, and the gold content recovered
without the aid of any stationary equip-
ment,” said Mr. Van Meter, “The prog-
ress made by the United States hureau of
mines in using gases in the shattering of
minerals as a suhstitute for ore crushing
is worthy of note and opens an unprece-
dented field in the cruzhing of minerals."”

[ The largest lake wholly in the United
States is Lake Michigan, and Great Salt



Mevia f/—lﬁ‘/ﬂ 3

S

G’wamw POPUL 1

LARGER AND FASTER EUTGGIRD
TO CARRY FIVE PERSONS

Construction of a five-place autogiro
with a 500-horscpower engine is planned
hy a British company. This closely fal-
lows the christening of a four-passenger
cabin autogiro in the United States, The
Britizh ship will have a top n:|1|1~|11g speed
of 160 miles per hour, a 1:1'111-1115'; apeed of
130 miles, and & minimum air "~'|.H'.Lli] of
twenty miles. An autogiro of this size and:
power would be able to take off after a
run of seventy vards, while landmg can
be made in a smaller space. The largest
engine previously used in an autogiro had
300 horsepower,

HOUSE NUMEER VISIELE IN DAEK
PLUGS IN LIGHT CIRCUIT

Elearly vigible at night, an illuminated
house number operates at low cost an al-
ternating current of standard voltage., No
costly wiring or unsightly fixture is re-
gquited. To all appearances, the number 1s
just a piece of glass behind the window
pance or front-door glass, ohstructing no
light or view during the dav. At night, the
evenly lighted digits stand out distinetly,
Installation 1z as simple as plugging in any
other electrical appliance. The connecting
cord 15 concealed along the edges of the
woodwork., Operating costz are less than

ten LIZEI[-. [IZ]' 'III-'I 'I]']'I

an'-_flr.

_|'Jr b .-.-.u!I

IMuminaied Howose Numhber Is Easier o Read:
L g ;
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Cads

bz

Rcsl.'rn"'\-'m; Cakes in a Pantry,
Sampies of Boads Are Filed for
Bulurenga limd Tes

rOAD éﬁ{tﬁ F DEVELOP

BETTER TYPES OF PAVING

Samplez of roads from all parts of the
world have been gathered for study at a
good-roads laboratory in Boston, MNon-
skiil surfaces, cheap roads to get the farm-
er out of the mud, city pavements and
super-highway surfaces are all stored for
reference, testing and file purposes in the
acientific development of enduring paving.
The varions samples are kept on shelves,
and the eollection looks like a pantry with
its shelves loaded with laver cakes con-
taining assortments of nuts and icings.

MOVIES HELP CATCH FUGITIVES

IN GREAT BRITAIN o 2 5"}‘

Scotland Yard is now wsing moving pic-
tures to trace criminals. One of the most
intensive man hunts ever instigated in

" ;r:. England was carried on with the aid of

the movies in a search for a man wanted

retor murder. Films giving a police descrip-
“=tion and pictures of the sfuspect were

shown in nearly all theaters with an ap-
peal to the publie to supply any informa-
tion, The hlm was introduced on the

ey ccreen by the sound of police whistles, and
i~ pictures of the fugitive were followed by

a short verbal description and 1n-'~:1'11uv
tians for notifys g thr_ authoritics if the

ms: '1.EI wereg r ﬂiﬂg’ﬂ

foortid % 3
: &,

L
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CAMERA AND TRIPOD IMPROVED
(' 2 (%4 TO STOP ACCIDENTS

Improvements in the motion-picture
-caimera and in its tripod are expected to
reduce costly and dangerous accidents, A
—aeli-stopper, or automatic electrical cut-
=y out that will halt a motor-driven camera
Sewltenn the flm buckles, will result in a
H{:n';_- ¢ saving on repairs. In the past, huck-
ling of the film often damaged the delicate
® camera mechanism, Until recently, the
,;1!"_-{ tripods uszed for heavy soundprooi
=% eameras contained, in each leg, a large
coiled spring under great tension. These =
springs sometimes crystallized and ex-
"l"'_'ﬁ“?i--'.rrl. bits of flving steel endangering
"o the lives of workers near by. By making
2 the spring of a double-acting cylindrical
design and with an improved housing, the

‘-::Hl_';'if.: makers have gliminated this hazgrd,
Bl :
S MOYTNG SERREN INFYIR c‘ﬁ‘ﬁj
. o H‘F-TRAINS FRUIT JUICES
This Ehﬂwgtrﬁgw n?'&#j‘g%utuf.} igﬂbgﬁmﬂﬂ Steady : Ilnglfl'm'::Ll !'-tl‘éliﬂ_iﬂ;_{' of fl:uit Ijﬂii.'il‘.i [IIur-
ing the process of extraction is provided
ELECTRICAL AUTO-FUEL PUMP by an oscillating screen that 1s a feature
USES LITTLE CURRENT of a new extractor. The sereen takes ex-
tra juice from the usually discarded pulp
and also strains the juice so clear that it
mayv be taken through a straw. The fruit

recamer is turned by hand crank, while a
tod fastened to the crank oscillates the

Found dependable and economical after
extensive tests, an improved electric fuel
pump for motor vehicles delivers as much
as twentv-five gallons of fuel per hour to
the engine. Less current 15 consumed—
three-cighths of one ampere m average
service—than by other types. When the
engine turns, the pump delivers the paso-
line, facilitating starting in cold weather,
The pump is said to be the only prime
mover, double-acting piston tyvpe on the

, market. It operates independent of any
other moving parts, There are no con-
tact points, diaphragms or hellows.

SCTECN.

CURVES CHANGED INTO CHORDS
g & BY PROFILE CONVERTER
s 'J-

Making vision audible, a device ealled a
“phonodeik™ transforms the curves of a
profile into sonnd wawves, thus detecting
every defect or nicety of human features,
In a test, the curves of a former screen
actress’ face were converted into a per-
fectly attuned major chord, thus demon-
strating the purity of the profile. The de-
vice was invented by-Dr. Dayton C. Mil-
ler, of Cleveland. f}j)

Mew Froit Juicer Has Moving Screen, as Pictured In
naet, fo Aid jh Sor
F e b ? ==
. _". tE HL’
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Latest Army Bomber Has Glass Gun Turret

Here's the "M

MNote 1 G-

Capable of speeding €00 '::Qluﬂ ant hour,
the latest hombing plane of the United
atatez army carries 2000 pounds of explo-
sives, The front gunner is inclosed in a
revolving glass turret. Retractalle land-
ing gear and a wing spread of sixtyv-two
feet are other features of the craft,

FIRE-RESISTING WOOD PANELS

DECORATE THEATER ~ 3 5 &

Decorative panels of fire-resisting wood
comhine beauty and safety in & theater in
Rockefeller Center, New York City. The
panels are of sheet steel faced

Bomher" of the United Gtates Aremy; It Is Fast and Carries Bip Load of Explosives;
Olass Compartment on the NMose Where the Maching Gunner Sis

any, but other rare woods may be used.
All the panels are prefabricated and num-
bered to fit into a predetermined plan.

FRENCH WORK ON TELEVISION
FOR COMMERCIAL USE ( 20

Intensive experiments with television
apparatus are being conducted by scien-
tists of the French government in an ef-
fort to make it a commercial success,
Equipment of many shapes and sizes is
hl:l'nf., tested by expert operators whe are

\.I[' nting their entir e time fo fhe task '

Ll A g Lo ya b gy danA-t

7

i

with thin plywood, a combination
that gives all the struetural ad-
vantages of stecl and the beanty
of rare woods, In addition, the
plywood i3 treated with chemicals
that make it highly fire-resistant.
The zteel not only provides fire
protection but makes for ense of
faztening the panel to the biild-
ing, by means of small Z-hars,
welded to the back of the panels,
In huilding the walls, these bars
are clipped or wedged into lock-
ing parts anchared to the steel

R | T w;}i

L

frame of the tE:L L1:1: The face or

. o

.,'\..,-l._'-|_|:

This Hlungq Apparatues ls Used by Fn:m:h Eup:rlm{.n::r:. Serk-

ing the Secret of Commercial Telewision



RAVEL through the stratosphere at

speeds of more than 500 miles per
hour will be made possible by huilding air-
planes of metals of almost anbelicvable
lightness and strength,

That is the prediction of Proi. Alexan-
der Goetz, of the Califgemis—tastitute of
Technology, whoze research in metals has
wor-hnrthe name of “the wizard of crys-
tal structure.,” Recent laboratory creation
of such metals opens a new era of induos-
try, Professor Goetz savs, because metals
of these unusual characteristics will find
utilization for purposes not now suspected.

“From what has been found out about
crystals, metals and allovs from ten to 100
times the ztrengih of our prezent prodicts
can be manufactured,” explains Professor
CGoetz, who 15 an associate of Dr. Robert
A. Millikan, phvsicist and discoverer of
cosmic radiation,

“Adrplane flight has been restricted com=
mercially to comparatively low ceilings
becaunse of the preat weight of machme
that must be lifted. But with the knowl-
eidge of how to make very light, but enor-

J3B

Laft, Prof. Goetz Holding
a Maodel of a Tin Crystal ;
This Is a Pracuical Desn-
gnateation of the Arrange-
ment of Atoms; Ewery
Metal Has a Differant
Atomic Btructurse Thas
May He Rear for
Strength and Lightness

Compressor Unit in the *“Cold™
Labératory at Califoroia Institiite
lﬂ Tuachnology Applies Pressure af

B 000 Founds per Bguare Isch:
(iases So Compressed Are Explo- :
sive, a0 Electiric Swiwhes Aro
Sﬂl-rd in Glass to Prevent Sparks

from Escaping

mously strong, metals we may expect not
only much faster flight, but an increase of
pay loads in a way to greatly boost com-
maodity transportation by air. We may
look forward to inereases of payv-weight of
the order of more than fifty per cent hy
nse of better metals alone.”

We can picture, too, he claims, the aun-
toemobdle of the future, zipzagping in and
out of traffic, carrving only a small por-
tion of its present weight, yet structurally
as strong as its bulkier and more clumsy
predecessor. Considerable economies in
Fas and tires hkewise should be poszsible,

The creation of new metals is possible
because science has learned to make crys-




tals perform itz bidding like soldiers on
parade. Mrofessor Goetz can line up crys-
tals in rows as straight as tem-pin allevs,
edge to edge, in perfect order. This de-
velopment of wniform structure allows
the manuiacture of metals of tensile
strengths hitherto unknown, permitting
vast reductions in weight to gain identical
resulis,

That metallurgy has been predicated
upon the vse of “bad” crystals, is the con-
tention of Professor Goetz, Asked to give

) x’&‘é

Bingle Crystal Copper Ts Easily Beat, But Supechaman
Strongth Is Roeguicod to Stmaighien 1t

a definition of what “goad™ cryvstals are,
he declared them to be those capable of
heing mancuvercd in metals to meet spe-
cific requirements,

Professor Goetz went even farther, He
dleclared that when science learns how ta
Jugele atoms in crystals as well as the
crvstals themselves, there s no practical
hmit to the marvels that can be performed
with metals—even to the manufacture of
metals 100 times stronger than those in

wae today.
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Tnmpparatu: for Purlfving Gasea far Use

in ucing Intense Cold; im Circle, Metal

Hing, Elgctricabl E'hafﬁrd by Imduction aml

Shipped in_ Inmsulated Hox Containing Helis
em, Loses Mo Power in Transit

Each metal has its own individ-
ual erystal structure just as every
element has a definite atomic set-
up different from every other ele-
ment. 1t 15 the arrangement of
those crystals and atoms in rela-
tion to one another that deter-
mines the characteristics of a
product or element. Heretofore
we have had to work with crys-
tals and atoms just as nature gave
them to us.

Single crvstals of metal several
feet long have been successfully
manufactured by Professor Goetz
in his experimental laboratory.
He has been able to produce sin-
gle crystals of bismuth and other
metals, of microscopic ineness,
mare than ) feet in length.

This 15 done by subjecting the
metal, when in the funid state, to
preat strains in an intense electro-
magnetic field. This mapnetic stress draws
the crystals as they are cooling, By chang-
ing the angle of this mapgnetic stress,

Professor Goetz can maneuver the crys-

tals like men on a chesshoard and obtamn
metals of such varied characteristics that

Conter
'Mml Crystal;

he asserts science will goon be able to
produce at will metals of any prede-
termined structure,

Ancther metallic wonder is the man-
tiacture of a single crystal of copper
a foot long and more than an inch in
diameter. A child can bend this cop-
per-crystal bar donble, But once bent,
some queer freak of reaction occurs.
Not even the strength of a giant can
strajghten it out apain, A splendid

Filteen-Inch Efiﬁli! of Bismuth: Bottom, Left, Model of

ight, Same Cryatal Usder Pressore

atunt for a magician, What has happened

to the copper erystal? While no one

knows, the theory ia that the crystal is

broken, destroving the pattern and pre-

venting return to its original condition.
[Comtinoed to page 12940
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SILHOUETTE JEIGH'IQ FOR AUTOS

URGED AS DRIVING All

Safer driving conditions 1.1l:tﬁlr redult
fru:nu:l use of the silhouette Light, sugrested
Lo auto-accessory manufacturers as a so-
lution of the problem of night highting.
This device would consist of a light at=
tached hemeath the anto so that the whole
outline of the car woild be visible to on-
|;;|,a-|||'i;1l_|r |||1||-e|r;.-.1i, .-";l: 1FI1." Sainle :imr', thie
light would illuminate the side of the road
opposite that on which the auto moved,
The effect wonld be similar to that rezult-
ing from two cars moving in the same
direction at night, Although the first car
may have Dbright lights, the approaching
driver is not blinded or confused, becapuse
the lights of the second car outline the
first car, in addition to illuminating the
offside of the road. The wheels aml lower
parts of the first auto stand ont in sil-
houette, showing the oncoming driver the
exact condition of the road at that point.
The silhouctte hight wonld accomplish the
same thing, It would not be visible to the
approaching motorist, but it would spread
llumination over the roadway juzt as
woulil a two-car eambination, [t eould he
placed beneath the body, protected from
pehbles thrown azide by the wheels, and
operated by the dimmer or regular light
switch,

LIGHT FOR HEATING AQUARIUM

ILLUMINATES WATER,- ilf

Light and heat for a home aquariuni

are supplied by an
electriec bulb at-
tached inside the
top. Electkrical
cord and plug for
attaching to wnll
putlets are pro-
vided,

6ARDEH HEATED WITH FURNACE
/' GROWS CROPS IN WINTER

|| Winter-chilled zoil is warmed to grow
[ spring vegetables the year round in a fur-
| nace-heated parden operated by an Okla-
homa man. He Jaid parallel lines of tile
| in the ground three :I'w_'t apart, attaching
one eml of each pipe to a furnace oven
land 1*rq:n:1i|17 a chimney over the other end.
/ y

Tl e
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Garden Hested by Furnsce Owens, the Hest Passing
theough Tile Laid bencach she Swerface

To equalize the temperatore over the
warmed area and to insure a draft, the tile
at the ovens 5 buried two feet under-
ground, slanting upward to the ehinmeys
where it 15 only five inches benecath the
soil, One such plot is thirtv-seven feet
long, thirty fect wide and nses ten chim-
neva, In heating a =eed bed, an inch of
dirt and four inches of sawdust are placed
aver the garden, the latter being removed
when the weather moderates in the spring.

BELADE HOLDER FOR STROPPING
MAKES JOB EASIER (O 2 ?’ 7

Stropping double-edged razor blades is
i2 supplied

made easy by a holder that
with a specially
treated leather
strop. The holider
enables the user to
srip the hlade
firmly while re-
newing the edge
Ty ordinary strop=
ping in hive 1o ten
striskes, The strop
is neither & hone nor an ahu.w-.-::, hut&

picce of cowhide,
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Precision Drawing Toy with Variable Adfusiments Which Enablo
User to Creste Thousands of Intricate Designs

DEAWING TOY MAKES DESIGNS
IN THOUSANDS OF SHAPES

Symmetrical designg in thousands of
shapes are formed by a drawing toy
through the simple process of 1:]1'111gu1|::‘h
the settings and turning a ¢rank. The in-
strument conzists of a base containing a
metal disk, revolved hy the crank, on
which the paper rests. There are alzo two
crank disks, each containing eight holes in
which pins may be ingerted. One of the
disks can be manipulated to various posi-
tions by a lever. Two pencil arms, Atting
over the crank pins on the disks, have
eirhteen adjustments each. TFor drawing
circles there are two studs for the penci] =3
arms. All these adjustable parts pive :m%t:,
infinite variety of designs, each 3_1_.'mmett—3i
rical, but differing from any other desipn™
each time one or more of the adjustments 5
are changed. Any drawing can be dupli- |

|

o]

cated simply by logging the zettings of the
adjustments which produced it, as each
adjustable part i2 either lettered or num-
bered. A stylographic pen can also be
used instead of a pencl, and the symmet-

POPULAR MECHANICS
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x UHITS EWERY

F 4 SECTHIRS
SP-PE. JEINT EEER PHEE
,__\i " CEWTERED

RESISTIWG FORMATIONS
= LAUSING DEFLECTION

eft, Collar for Dirill Pips; I?'l'l'l'«"[m I]t

a5,

Le — -

rical designs can be colored with
cravons, The instrument also has
i practical use, as it can he em-
ploved in making patterns for
fancy worl, lamp shades, etc,
c2ib
STRAIGHT OIL WELLS
DRILLED BY AID OF
GUIDE ON PIPE

Straight drilling of oil wells, for
many vears the dream of the in-
dustry, can be done by attaching
a steel and robber collar to the
drill pipe a short distance above
the bit. Two slotted steel plates
are coupled around the pipe, with
rubber Hanges protruding from
each half. Each flange iz held in
position by vacuum created by
countersunk lettering, When the
drill pipe i3 rotated, the collar
produces an effect like that of a
high-speed water serew. The
whirling motion creates a 1ifg,
forcing water and muck upward
and increasing drilling efficiency,
In an eastern Texas test, Ave days
and six nights of continuous drill-

ing with the device enabled the operators
to touch bottom in a 3780-{foot hole,
collar ¢fiminatespguefpwork in drilling,

The

COULAR OR
L [ MIKER

"—'—-'-'; sy
L L

L Im-

a8

praved Drilling Ehm
“y.
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‘The Movice Class in British Riding Schoal;
Horees Are Used Instead of Eeal Mouwnts

RECRUITS RIDE DUMMY HORSES
TO GAIN CONFIDENCE

Dummy horses of wood are used in

training recruits at a British schoal. By

#i{liug stich mounts, newcomers gain con-
fidence in addition to saving horses from
4

he strain of bearing unskilled riders.

C32D

TAMONDS MINED BY GIANT FAN
BELOWING COMPEESSED AIR

Mining by comprezzed air has entered
the diamond field in South Africa, At

Mote That Waoden

ppilatias dol 4

the world's largest Bible, a Jl.os Angeles
man found his home was not large-esen

to display it properly and built a church
around the hupe book. This Bille con-
tains 8,048 pages and weighs 1,094 pounds.
Opencd, it measures cighty-two inches
across and each page is fortv-three and
one-half inches long. When closed, the
book is nearly three feet thick. Tt is print-
cd with hand-stamping rubber type, and
a person with good eyvesight can read it
from g distance of fifty feet, The maker

of the Bible also built the church zingle-
handed, the edifice seating more than 100
persons and containing a special aleove for
the Bible.

larly

Services are held there regu-

out thouzands of precious
stones, The fan resem-
hles the vacuum cleangr
and is so arranged that
nozzles of various shipes
can be attached. An acre
of ground can be covered
in ane day by a crew
equipped with one fan,

o

CHURCH 15 BUIL

TO HOUSE HALF
TON BIBLE

Adter working for two
years making and print-
ing what he helieves to be

Y umuﬁl»mdf
)!F?ix

" Sthe Kleinzee diggings in Namagualand, a
riant fan-hlows jets of air under a pres-
sure of forty pounds to the square inch,

F exerting a force that loos-
ens the earth and blows Ty

Huge Bible Cantainin
Pounda: It

Mace Than 8,000 Pu. :rq:i" m?-eﬂl-;{;tﬂv{-rit-l.-:u
an Be Bead from a D mf.-h:d' Flivy Fert

g
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% "hﬂ TEI.I.EPHDHE POL
GROWN BY CITY
AT A PROFIT o

'H:.-{ growing tclcphnm::.."'_
poles as a crop, the city ™=
of Tgcoma, Wash,, is as- |
auﬂd‘u—!—-:._pfffﬁfdl Enip=
ply that will return a
profit to its taxpayers,
Rich goil in the basin of
Lake Cushman, which
was created by develops
ment of the municipal
power project, speeds th i
growth of voung cr_ﬂla%‘
Erees, .I't[nmqti{h.aIw::aL
er is another factor, c;:.u

_ i & e 2 : _ ing some of the young
_ e’ 2% L trees to prow as much ELE
D:rnmlh'ﬂl‘”ﬂﬂ of Ease with Which Mechanical Power Brake Is Applied;  top fect in one vear.

ake Pedal Is Shaped Like Acceleratos to Spesd Operation ;
1932, the city governme

QUICK-ACTING POWEE ERAKES had LMK trees planted in thie '|m-m while ?

AFRE EASILY APPLIED another 30,000 will he planted this yean
The cedars reach a height of fifty feet in

ki b | T about thirty vears, promising a large sup
“:";"E"““ P]‘]"‘:]'" RS ‘?‘”I “:'{L" T”'"*“RET] ply of forty-foot telephone poles. Unem-"5
and installed on one of the latest mode p]uudtmnm do the planting.

automobiles. Braking force is applied hy G

the power unit, which 15 located on the RIFLE FIRING BEULLET OF LIGHT

driveshaft bencath the car and harnesses
the car’s momentum. The brakes respond AIDS ARMY RECRUITS

accurately to the slightest pedal preszure, Nervousness, and other ill effects of the
so that small women can stop heavy cars  noise and fumes of the rifle range, will be
as quickly and as safely as men drivers.  eliminated for the British army recruit by
The brake pedal simply controls the de-  a gun that fires a E'ﬁ]'lEEﬁﬁight: When the
gree of braking force actually applied by
the power unit, making unnecessary anv
lunging pedal action. Since the brake ped- |
al 15 set at the same height as the accelera- '
tor pedal, it is necessary only to rotate the = -¢'====
foot from one to the other. A pedal move- - T

ment =0 slight that it would not start or-
dinary brakes is sufficient to apply sixty
per cent of full braking power, Automat-
ically, braking force iz dizgtributed unj-
formly to all four wheels, enabling the
driver to stop the car in a straight line,
even on slippery pavements, Mileage of
10,000 to 20,000 Al be traveled before ad-  roppyi pulls the trigger, an ingenious ar-
justment is required, and then the job can rangement causes a black spot to form on
be done with a serewdriver and a wreneh. 5 lyminous target, recording his accuracy.
In this wav, the reernit hecomes accus-
[ Glacier national park is the southern tomed to the rifle and range-firing meth-
limit for many plants of Canada, and the ods before starting practice with actual

:‘:ag[ern limit fq:ur some Pacific epast plants,  weagon ]
“—-—-"

Easily operated even by a child, me-

RESE'HBI‘I‘;JE l"!‘l:E|:|I:|.1LtI:|:hn Army Rifle, This Gibn
Shoots Light Bram That Eegiatirs on Target

Ctdaiel & EAeL ,uvm
Yoo, M, /T 22
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INCE
coverad that nature
reshaped its rocks and
mauntains with sand and
wind, he has devised
ways amnd means of ac-
complishing the same re-
gults, decoratively, on
various mediums, prinei-
pally glass and wood,
Today, store fronts, show
windows, mirrors and
lighting fixtures arc em-
bellished by the addition
of designs cut into glass,
slass 15 prepared for
decoration by first cover-
ing it with a plastic, abra-
give-tresistant material
called “dope,” or “resist.”

man fhrst dis-

L

g
;%

I

LA

S

Abeve, Operstor Using High-Presesure Band Blase on
Waood Doer; Below, Band-Blasted Flate-Glass Doors

.1‘f:a5"

et the {,U{Lb(
-*BLASTING

Its chief ingredients are glue, glyeerine
and water. Brushed on the glass while
hot, then dried or cured for several hours,
it adheres firmly to the surface. The de-
sign to be used is then transferred to the
resilient, resistant surface, Skilled work-
ers cot along the lines of the pattern with
sharp knives, pulling out the portion to be
exposed to the sand hlast,

Process work, where several depths are
hlasted imto the glass, gFoes through the
same treatment ; each successive depth is
ctit in the pattern at one time, but only
the resist over the decpest part 15 removed
at first. Thiz part is sand-hlasted 1o about
half the required depth.. When the next,
shallower depth iz zand-blasted, the first
depth, still exposed, naturally is hlasted
deeper into the glass, Several depths can
thus be formed. Contrasting tones in the
finished piece result in modeled effects in
the glass. Window glass, flashed rlass,
plate glass and opaque, colored vitreous
materials of other types all are treated in
the sanie manmer.

745



746 POPULAR MECHANICS

If the same de-
sign 15 used many
imes and sharpness
10 15 not re=
quired, a tremeil cut
from hard-rubher
shecting, metal,
wood or paper i3
used as a resist. The
sand blaster works
in a steel-walled
roaom from which
the thick dust i3 re-
moved hy forced
ventilation. He
wears protective
rloves and clothing
anda headpicee sim-
ilar to a diver's helinet through
which he receives fresh air from
the air line,

Compressed air forces sand
throurh his blasting machine. He
sprays the glass before him in much
the same manner 15 & ]:'n"li!'lt'f'l-' iLpe=
plies paint with a spray gun. When
he is finished, the resist s removed,
heated and uzed again.

High-pressure sand-blast tanks,
delivering thirty to 130 pounds of
pressure, are used for produoction
work, antinuing large arcas on
wooid or frosting glass, Tndoction
or gravity-tvpe sand blasts develop

only about forty pounds' pressure, but
produce finer work, A gun, similar to a
pamt sprayer, controls the air pressure
and sand Aow by means of the trigger.
Hard metal nozzles, lasting hundreds of
hours, have replaced the cast-iron type.
Architects, builders and store owners
use sand-hlasted glass to decorate tran-
soms, and store window valances, Office
partitions, skvlights and doors are ob-
scured with plain and  fancy  designs;
bankers replace expensive metal grills an
counter screcns with sand-hlasted glass;
illuminated glass clock dials are ornament-
ed. Builders of homes use it on ceiling andd
wall lighting panels, glass bathroom walls
and shower doors,
windows, desk and
table tops. Signs of
all kinds are made
this way.
Samd-blasted art
novelties, formerly
imported from
France, Germany
and Crechoslovakia
are nmow made in
the United States,
Mirrars, desk sets,
| ash trays, vases and
manv other articles
of plass are beauti-
fully decorated by
this method of man-
made erosion.

Examples of E:nd-ﬂ-'l::hun;.. Tap, Modermistic Pretares: Center,

i Btl-n'n". a Fglahm Ehnfiﬂcn
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POPULAR MECHANICS 747

LENS TO FOCUS _, 4 L
COSMIC RAYS C 2

Cosmic rays with 100,
LD volts of energy
will be focused, ar con-
centrated, by a new lens
that requires application
of M0 volts of elecs
tricity. The instrument
will provide a source of
fadiation of convenient
eirength for use in scien-
tific experiments, D, W,
F. G._Bwanaedireetorof
the RBariol Besearchfaun-

-qa ion, Franklin [nsti-
utt savs that it will hC-'-

yossible to focus the va- ~ i ' e
ions kinids of cosmic ravs i
i 3
hat rain down on the %
‘earth from all directions :
1 |
lod, Worlld

%in space in accordance e, f_i 3
i 3 H - o ] = uzEz within Pozzles Are Produced in This Factory Which Gives Wark to
“:”Eh ll]f]r."[llTLT{l“t mien Many Usemployed Artists; Here Is Section of Workroom H'
sities, which are known =)
|

o vary from 1000000080 o 10,000,000,000 ELABORATE JIGSAW PUZZLES.
fts. The lens involves the use of two . GIVE IDLE ARTISTS A JOB

rertienl coneentric tnhes, hetwesn which,
: - = a s age o il (B = % an 1
1 potential difference is maintained. Twao ldle artists, once employed in the mo-

70 =g

-

o reiger counters, used as cosmic-ray nets, 1i"”|'l':'i'~"l“r'-' :“l'-““'fl-“ I*_P[ ]I'l“_lll.‘f“'”“'i]-’f-")ill"'3
re pliced along the axis of the tube, one ling work in a California jigsaw-pazzle
=~ bove and the other helow, It is then posg, factory. The fad for elaborate games has

zible to focus the ravs passing through ong created a demand for puzzles contanming

4
' punter soas to pass through the other, from 15000 to 20000 pieces.  Actually,
. these are puzzles within puzzles, Tnstead
KENOE FOR GEAR SHIFT SHOWS of the usual curlicues and triangles, the
™
=

WHEN TO CHANGE U'IIE P ¥ puzzles contain parts representing certain

figures in the scene. These fipures, after

v To remind the motorist when to n:'hanér: heing pieced together, are fitted into the

il @ miln:;u:u recorid 5 contained inoa dial % larger puzele. Constructing these games
set in o gear-shift_mcalls for the besgt arbistic talent.

knob, which re-

plices the regulat > REFLECTORS FOR WHEEL RIMS

5 s ~h
GUIDE PASSING AUTOS (* ;l,f.-/

lever, The knol
Two small re-

Conlais a Femoy-

able tuhe whic flectors, attached
has several dials4 on the left wheels
to be adjusted to@ of automabiles,
show the mileage . gaide approaching
when oil is to hc‘:‘iﬁf'hrirvrﬁ at night by
changed next. picking up the
— ight from mect-
LA special thermometer is being used 1 ing cars. When
check the temperature of grain in hinss the wheels furn,
forty feet decp, so danger of overheatin®X they form two lu- :
{:;mJJl: averted. I

2 e minotg cireles. . = - :
-"';’-)!l'-.:-'!.-':.-'i-t-{;&- _.-{;r_,h?.#!.{-{-érﬂ_. ';.._.f il-‘ﬂ'ii_f ,/J Fy }TT&A—-LJ = | ELL{,-? &
Mtder, <9 (932 pAvo L{JM%




POEVLAR MECHANICS
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il

the like, can be copied or
reproduced by this proc-
esa, The cost of a photo-
graphic print, letter-size,
iz only five or six cents.
Since no knowledpe of
photography s necessary
and the device may be
operated in any light, it
is especially adapted to
business-ofhce use, The
material on which copies
are made 15 suitable for
coloring, as well as for
pen or pencil work, Tt is
possible to produce copies

@& hat show white on hlack
background or black on
white background.

C bt
WALL CORENER AIDS
PAPER HANGER

As an aul to the paper
hanger, a wall corner has
bheen produoced for wnit-
ing canvas on side ands
end walls and ceilings.
The corner is made of

E"“"’m"n?{ %T“Eﬁﬂ‘ﬁf”ﬂgﬂ:?ﬂIE’iﬁiﬁ:;ﬂ"*& Cepy from  pyetal and comes in three-
foot lengths. A strip of

FHOTO COPYING MADE Eﬁs*‘i"’ canvas, two feet wide, is held tightly by

WITHOUT A CAMERA the caorper, which 15 nailed to the wall
This prev :mls. pulling and sagging. The

canyas is stretehed
from the corner

Camera and dark room are eliminated
by a new process for ph.nm;;rn.]\hiﬂ;; any
flat ohject and for copyving photographs. and tackad. B
A specially prepared ps ' is pl above © . : e

; Ll i paper is placed above using a rood grade

or below the object, a light in the machin v
Uty S Tl € of canvas, repa- [§ ¥era

15 switched on, two liquids are spread on SN i e VR

the paper, which is then washed and P o ; CAHVAS M

e e BAAe = cconomical. Tts {aRMER

rinsed, producing the picture. In coprying, T —

i " 3 T E ] makers claim that

the special paper is mercly Iaid over the | fovi -
o B r %Ly BERNTOE =

original, An automatic cut-off at the prop- LHE H"; I;E 'mc-i =

er time is provided for the light in the de- e e

vice, This machine, which can make re- ”—":h'_'t':_*' tacking to ﬁ%* %

a minimum 2 Bl i

productions as large as twenty by twenty-
four inches, weighs only twenty pounds,
It is portable and se arranged that it / IMPROVED ROADS LOWER COST
rescmbles a suitcase when closed. N ﬁ'_';l OF OPERATING AUTOS

L

space other than that occupied by an ape
suitcase is required. Copies from tracing
cin be made in less than one minute, whi
reproductions require a slightly long
time, depending on subject material, Dras
ings, writing, printing, tracings, sketches
illustrations, photographs, patterns, and

3 It costs about one cent a mile less 1o
¢ operate an average car over a gravel road
r than over am carth road, and about one
cent less to operate over a smooth pave-
ment than on gravel, These figures were
pre LJLiLl;l to a recent meeting of the Mich-

it W
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AR MECHANICS

JMUM;P

igan h1p]11\£1}}fl)tlfﬂr13ﬂl:'r =
b Prof, R, L, Morrison, %
Iiag e Ty |
1O cars a day, 15 re-
placed by a pavement, the
saving to motorists per
mile in operiting costs is
$3,600 a vear. The annual
cost of the road isell in-
cludes depreciation, in-
terest and maintenance,
If the annual cost of a
gravel road is 31,200 a
mile and that of the pave-
ment 15 21750, the added
cost of the pavement is
Ha50 but, subtracting tliss
from the gross operating
saving, there 15 still a net
saving of 53,100 per mile
per vear, or $31,000 a year
if the road is ten miles

P,
e

long. Om this basis, if the
ten=mile gravel streteh
were replaced by ¢on-
crete, the decreased cost to users would
pay the cost of the pavement and yield a
net profit of 231,000 a yvear.

gl
CARDEN CULTIVATOR ENGI
DRIVES SCOOTER CAR

Powered by the engine from a garden
cultivator, a scooter has been converted
by itz boy owner into a car capable ‘of
twenty-five/ miles per hour. The scooter-
mobile hag front-wheel drive rear-
wheel stegring,

E

and

#
Thia H:-Et:rnar!c Car far
Two Is riven by Botar
Taken r-:{'m the Garden Cul-
givaror: A1 Has Rear-Wheel
5t ulp.u;. Arrangement

a,ﬂa (?/rf.
_o-b Jerl {Pﬂe

like other parts of the motor car.

Beach Umbrellas Like Old-Fashioned Buggy Tops: They Form s Windbreak
aor Two Can Be Used Together to Make a Dressing Room

BUGGY-TOP BEACH UMBRELLAS
FOLD INTO COMPACT UNITS

Beach wmbrellps shaped like old-fash-
ioned buggy tops are heing wsed in Cali-
formia, They fold into compact units easily
carried on the tire rack of an auto and,
when opened, Torm an excellent wind-
break, Two can he joined togcether to
form a beach dressing room, or they can
e mounted on poles like ordinary wm-
hrellas.

COPPER FAERIC FOR AUTO

,—H GIVES L%G SERVICE
Anper serviee s claimed for a

new roofing material for automo-
biles. It consists of a thin sheet of
copper bonded to a strong water-
proof cotton fabric with a special
Aexible adhesive which allows for
nortmal contraction and expansion
of both the metal and the fabrie.
A decking of this material has dee-
orative value and can he sprayed

I Left-handedness in twins is more
common than in single-horn chil-

C3dé

33¢ (JWM

-rlji.l! peychologists have found.,
] _gnenee - M

A esuce
pew. (L. AT
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Photographing an Object at an Angle Is Made Essier by This
lﬁm.u Moaunt Thay Has Numerous Adjusimends

S

MOUNT HELPE FOCUS CAMEEA
ON OBJECT AT ANY ANGLE

Focusing a camera from any angle is
made possible by an adjustable mount
that can be swung in a complete cirele. It
is especially useful in taking photographs
of objeets from ahove, or from an angle
that will biring out a particular feature,
The mount consists of a base to which are
attached two parallel bars in upright posi-
tion. These bars support the camera
mounting, which can be moved up or
down within a range of eight feet. In ad-
dition, the moanting can be tilted at any
angle or swung all the way over., The
camera may be attached to the mounting
at different points by means of fixtures
like those used on the ordinary tripacd.
While the camera stand weighs 330

* pounds, ball-hearing rollers make it easy
to move,

[ Those wishing further information on
anything described in our editorial pages
can obtain it hy addressing Bureau of In-
formation; please inclose return postage.

POPULAR MECHANICS

PADDED CELL AI NOISE
: 31_{ *f TEST OF ELECTEIC
.8 EQUIPMENT
Q

Within a room in which there
are no reflections, motors, fans
and other electrical equipment are
tested by the General Electric
company to detérmine the degree
and type of noise produced by
each picee of apparatus, The
test room is really a padded cell, a
room within a room, of such con-
struction that owtzide ounds amd
even building rumbles cannot en-
ter. The outer wall is of sound-
absorbing plaster. Within that is
hollow tile, then an air space, a
laver of felt, another wall of
sound-ahsorhing plaster, more air
space, sheet iron, air space, lath-
work and finally a thick layer of
cotton waste, Ceiling and foor
are of similar construction.

S0
WOOD CARVING IS DONE
- BY SAND BLASTING

Sand under pressure is used in
carving wood, leaving a very
smooth finish. The panel to be carved
i5 covered with a rubber stencil and then
subjected to the terrific cutting force of
sand under 13-pound pressure. The sand
eats away the wood not protected by the
stencil, producing an excellent carving
much faster than is possible by other
methods, A helmet is worn by the oper-
ator for protection against dust,

Designa Are Easily Cug In Weod by Using a Rubber

Steglickl and Sand-Blasting Equipment
fowj{; 746



Tauring Speeds of Minety to 100
Miales per Hour Will Be Pousible
fal} ] Eu|:l|".'l-:|[iﬂ:hwu:,' Praposml [og
Cenmatruction between the Atlantic
and the Pagific; Artist's Dréwing
Ehows a Sectionn of 1the 4,000-
Mlile Foad, with Its Four Lanes
for TraMie, Two Eastbound anad
Two West: Mate Thart Grade
Lrogsanps Wonld Be Eliminated,
Aanios Entefidig and Leaving on
Ramps: & Fence Would Keep
Pedeatrians from Crossing and
from Walkiag near Swiftly Rlow-
ing Wehicles: a Barcicade in the
Center Would Keep Oppaosite
L-agiés of Traffic Apart to ?{ulln-:ﬂ:-
the Danges of Accidenta: All-
Night Lighting Is Another Pea-
pure: Elmlnation ol Shacp Tufvis
Makes Possible Sustalsed High
Spiwd; Plans Call for ike High-
way fo Link Bogten to Los Ane
geles or Snm Franclsco, Avcading
Cities along the Raure

WESTECUHE famp
2 2 |

Ly

ATCILES 1 TH HOTEL, 25k,
TpAFE R S ailAES '

—— EAST
CHINTI
. EAMP

In the Foreground Is she Ars
tist's Representation of One of
the Stop Stations Locared Every
0 Miles alang the Supers
Highway; Service Stations,
Theaters, a Hargl, Restaurants
and Camp Grounds Wauld Be
Frovadixl at This Poing fop Con-
venience af Tourists; Mote a
Morth-and-Souith Iatersecting
Reoad fram Whickh a Ramp
Curves aecuind onto the Trans
cantevental Highway : Comktrie-
thae of the Project through Sale
il Bands to the Public Ts Pro-
posed; & Tell of Possibly One
Cene per Mile Wauld Provide
Funds for Retiring the Bonds,
the Highway Faying for Irseld
ard Then Becoming the Prop-
erty ol StAates throogh Which
1t FPasses: Emplovmeng for
Thousands of Idle Waorkers
Waould Be Prowlded
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Jnd '];'urbme &gnerates Electricity for Farm

¥2£0. 00

' Laft, View of Wind Turbine Mount
E||." Blacle, and Side View of the Amo Mous 1815]

an Asto: Right,

Electricity for the farm can be generat-
el at low cost by a wind turbine plant that
has been found economical and substan-
tial in tests. A feature of the unit is a self-
adjusting variable-pitch blade, which op-

J?d ¢ N

erates successfully in _
hoth low and high winds.
The hollow hlade, pro-
duced by a new process
of welding stainless steel,
resetbles half of an air-
plane propeller and is
shaped like an airplane
wing. If the wind reaches
high velacity, the blade 15
so desipned that it spills
the surplus, making pos-
sible a constant operating
speed. A pivoeted huab
eliminates vibration,
Storage batteries are used
in connection with the
turbine. Even in low
winds, the plant produces
aufficient energy to keep
the battery fully charged.
Only in case of extreme
calm is it necessary to use
the tull capacity of the
battery to turn the tur-
bine. Thus, power and
light are assured whether
the wind is blowing or not. The average
farmer uses about 1,300 kilowatt-hours of
electricity per vear, the amount produced
by a two-horsepower turbine with average
wind conditions.

Cleae-Up of the Si6-

:! LgINGLE READIO ANTENNA SERVES

THEEE THOUSAND RECM:IE'F 1
As many as 3,00 r: ull TS LAn
operated fram the same antenna in a EVE=
tem recently designed b_',l'..thc Bell Tele-
phum: laboratories for the T'l.- estern L1E1:-
tric company. The system, which irees a
city’s roofs from the fire hazard and the
unsightly tangle of innumerable antennas,
is arranged to serve cach recemver inde-
pendently without interference. Since few
apartment buildings contain as many as
3,000 radios, the one antenna can serve the
receivers in several buildings at the same
time, greatly reducing costs. A feature ot
the avatem iz the special eable in which a
braid of woven copper surrounds the
transmission line and carries off interfer-

ence static, which usually {;ﬂke:l up by

@GM
" hue

ordinary lead-in wires from elevator mao-
torz and other electrical equipment in the
bauilding.

KEYLESS LOCK SET BY OWNER
AT &NY COMBINATION

E r Oneof 1000 pas-
sible combinations
may be set by own-
ers of a new mid-
ret kevless lock,
In addition, the
combination may
be changed at will
without the use of
The lock has three dials, Several

tools.
types are available, including the shackle,
holt and other forms for ignition switches,

tit‘éiz s, hrief cases and the IIC\?EM
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FIR%-RESISTING CONTON FﬁLB'RIC

Fireproof cotton fabric has been devel-
oped by g process that iz said to produce
gafety cloth more cheaply than any other
methods, Exposure to rain and weather
does not affect s fire resistance. The ~
process also protects canvas from destruc-
tive fnmes, greatly prolonging the life of's
locomotive-cah curtains, boat covers, hatch
eovers, deck awnings, and the like, Appli- 7
cable to all cotton fabrics, from the light-
est airplane eloth to the heaviest duck, the
process has an important place in the tar-
paulin field. Great savings in dead weight._J]
can be effected through its use in cover-r'g

ings for large motor trucks without sacri- ~
ficing any of the protection from fire and -
witter afforded by heavy, expensive covers, o
The treated fabric alse may be used fog
fire blankets, for roofing purposes and for -
floar coverings in places subject to hre )
hgzard, Tents made of this material glsa
afford protection against carelessly dis-
carded cigarets or matches,

CHAIR USED INSTEAD OF SADDLE
MAKES RIDING EASIER-)(}

Easier riding for tourists, unaccustomed
to long hotrs on horseback, has heen pro-
vided by gubstituting a comfortable chair
for the saddle. The equipment is nsed on
sight-seeing  trips in Ontario, Canada.

AMade af wicker, the chair is attached to
tlie horse’s hack hike the howdah wsed in
riding elephants.

Claly Strapped to Harse's Back Provile Comforiabie
Seay for, Tourisg

it L5,

:-';f.?h

Trunk and Spare-Tire Carrier Cloged, and, Below, Ex-
tottded to Gidve Mare Bpace

EXTENSION AUTO TRUNK HOLDS
SPARE WHEEL AND TIRE

For the motorist who frequently needs
large space for haggage, an extension
trunk and a rack for spare wheel and tire
have heen combined in one compact unit,
[n the trunk position, this unit can be used
for all purpotes for which an ordinary
trunk is employed, since it has a top lid
antd locks. The trunk proper rests in
brackets, attached to the trunk rack or car
frame, amd is held rigidly in position by
Folts and thumbonuts on cach side, To
change from trunk to earrier, the thumb-
ks are loosened and the trunk s extend-
ed, its rear becoming the bottom of the

- L3
extended section, and the spare wheel and

tire heing moved from a vertical to a hori-
zontal position wunder the extended sec-
tior. The lid folds agamest one section and
is held by a spring latch,

[ An electric coffee grinder for the home
kitchen is being produced.
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®  EASIER WAYS
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Device for Making One
Cup of Caffee hy Drip
Method : Below, Rust-
prool Water Softefés
Attached to Faucet

Electric Heating Element in
the Bottom, a8 Shown at
Left; There Is Alde a Ther-
meatal Keeping Water at
Any Desired Temperatuse
tor Protect the Fish

[ Home Aquarium Fitted with

Below, Left, Stoel - Teeter-
Totter for Baby Has Eprj:g
Adjnetahlas toe Waight a

Folds fer Carryl s Beat
with Toy Tray mﬂi:mw-
able for Carrying

: CEMENT
FOCHETS

SILENT WATCHMAN

Left, Partable Playhouse for
the Children Can Be Easily
and Qrickly Changed from
One Siyle to Another with
A Weeneh and Screspdriver
by Changing the Froat Pan=
gla, It Can Be Converted
inie & Sum Farlor, Tea
Room, Garage. Badrosm,
Warkahep, Grocery o Oths
ef Bulllings to Teach the
Child the Fundamentals of
Construction ; tho Playhouse
I= Made of Durable Fly.
wood : Ii Is Bix Feet Long,
Five Feet Two Inches Weds
and Slg Feet Twa Inches
High:; Tt Weighs 430
Pounds, Heavy Encugh to
Withstand Rough Handling




hgck Sawlng Bashet
ls Made of Wood ;
Bcissors Can Be In-
serted throeugh the
Head an Bill: Back
Iz Padded for Fins
ard N eedled ; 1awer
Halds Biittins

Above, Mew Style Chalr |
ny | Blade of Bumper Steel Glides | -
;'.__ ¥ tisider I_I'u_'_ Woeight of the N | E
e - ¥

Person  Sintlng s Ir  Be-

cause of Its High Restli
| ey the Weight Causes a
ikl Motan

Portahle Gas-Fired Heater, Shown at Right. Is

af Aluminmm and Is Equipped with & Motor

Driven Fam That Keeps Warm Air Coreulpting

through  the Ofce or Home: Addestelle e

flecrer  Plaies Contrel the Maovemeny of Alr in
Any Direction

Abave Carboerusdygm
Sharpeser for Staknless
Steel Hnives Is Used
Like a File; Only the
Edge I= Sharpened, Pre-
weniting Scratcles an the
Eidag of the Blade: Fian
dle Is Made in Several
Golors to Match the
Klichen Scheme

How o [luminaie the
Bridge Tabkle withouwt
Furchasing Hipensive
Equipment la a Peroh-
lerm Thar Can Be Salved
by the Extension Lamp
at the Right; 1¢ Can Ee
Aitached o Any Floor
Lamp at Any Height,
ikigl Tw Also Wpefual For
Lightiong Tahlea for
Beading, Writing and
the Like

7ai
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T, Stecl House; Bottom, Constrection Features That
Make It Essy to Heat or Cool

INEXPENSIVE HOMES OF STEEL
BUILT LIKE REFRIGERATORS

Insulated steel homes constructed like
refrigerators, so that heating and cooling
is greatly simplified, are now being offered
in standard designs ready for assembling
and at moderate prices as compared with
other forms of construction. Such a home
stands on a concrete foundation and s
constructed of tubular steel studs, filled
with concrete and so made as to accept
standard metal vertical panels for exterior
wall surfaces and insulation-board panels
for interior walls. This leaves an air space
between the walls for pipes and conduits,
and this space is later filled with loose in-
sulation material. The studs are set into
pockets in the conerete foundation, and
exterior walls may be treated with various
forms of metal paint or with a special
paint mixed with concrete. Galvanized

C a3k
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iron, copper, aluminum
or other metal of equiva-
lent strength can be used
for the walls. The ceiling
construction consists of
metal joists designed to
accept insulation board
panels, on top of which
three inches of loose-All
insulation is applied.
Windows are made up as
a unit at the factory, and
consist of frame, screen
and gash complete with
all hardware. Two sheets
ol gliss with a dead-air space hetween
them form the windows, and all windows
and doors are lined with rubber refrigera-
tor gaskets to keep out dust as well as
heat or cold, Several tvpes of roof are oi-
fered, each using metal panels. The inside
wall covering is composed of elastic paint,
applied to muslin tacked to the insulation
boards. An inexpensive electric heating
and cooling svetem 15 installed m each
unit along with a simple air-conditioning
unit, Some of the homes include such fea-
tures as electric refrigerator, electrie stove,
electrie or gas water heater, wall bed, and
bathroom accessories.

AUTOMATIC CONTROL FOR AUTO
ENDS GEAR-SHIFT WORRY

Simplihed operation of the antomobile
is attained by usze of an automatic control
that eliminates the cumbersome gear-shift
lever. The driver only has to steer, step
on one pedal to go and on another pedal
to stop. A master button, located within
the accelerator pedal, gives the driver con-
trol of all normal-
ly antomatic oper-
ations, The button
projects slightly
ahove the surface
of the accelerator,
Ifthe driver wants
to. free-wheel at
fifty miles per
hour, he merely
moves his foot so the control button is
free, Replacing his foot on the button, re-
engages the engine. This arrangement
enahles speeding up of the motor, while

lh?::nr is in gear and re station-

13D

Py
B




POPULAR MECHANICS

ary, without unexpected starting. The au-
tomatic control is simple. After starting
the motor, the car is set in motion by step-
ping on the accelerator. When the car
reaches the speed at which the driver nor-
mally would shift to second, he raises his
foot from the pedal and the shiit 12 made
automatically, And then into high gear.
Al shifting 15 silent. TE the driver wizhes
to shift back to second or low, he raiscs
Iis foot from the accelerator when the car
has zlowed dowit to a speed where the
ghift would he made normally, and the
shift 15 made, However, the car remains
in |'|L§JI gear until the deiver removes his
foot from the accelerator. In addition, the
driver s able to cut ont automatic control
and take up manual operation simply by
pulling a button. The manual control is
made possible hy a miniature gear-shift
lever located near the steernmg columim.
This lever can be operated with one inger.

7224

SELF-GENERATING GAS TORCH
FOR ELECTRICAL WORK

Using regular or high-test gasoline, a
self-generating gasoline toreh |1'1'| wlices an
intensely ot blue flame and is particularcly
spited for radio and eleetrical work, There
are one-half and one-fourth-pint sizes, and
the torches are brass with enameled
steel handles supported by brass rings, to
make thein sturdy amd heat-resisting,

51

=gtyle Gasoline Torch in Wse; It Is Especially
Al]ﬂ:il fa i:.JEl:im:ai Wurk
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Areangement of Irons and Statue for Invisible-Ray

Fhatagraph; Bettem, Fintshel Picture

PHOTOGRAPH IS TAKEN BY HEAT
FROM ELECTRIC IRONS

In a totally dark room, a photograph
was inadde recently by heat, the “illumina-
tion™ heing provided by two electric irons,
A bust was set up in front of a camera in
the vesearch laboratories of the Eastman
E-..nﬂ.ql. _company. vith 1wa électric irons
facing it. 1 he irgfs were heated, hut since
they do not glogy, there was no visible 1l-
lumination, Hbwever, the invizible infra-
red ravs are agsociated with heat, and these
ravs were radiated from the irons. An
criulsion, véry sonsitive to infra-red, was
able to il these rays after an houor's
exposure, find thus to produce a photo-
graph by fheat, Some months ago a group
picture of several persons was made in the
dark at the laboratory in one second, but
in that cgse the room was actually flooded
with inffa-red ravs from a battery of six-
teen 100-watt lights covered by a filter
which germitted only the invisible infra=
red ray

(KW
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Modersy Baby Cartinge '.-_ll_::h Alr-Filled Tires, Brake and Easy Springs: Right,
b

o Models of Enclier Date

BEAEY CAE KEEFPs UP WITH CAR
IN MARCH OF PROGRESS

Baby carriages arc keeping pace with
automobiles in improved dezsign and more
lixurions cquipment. Mothers of about
1870 used a basket mounted on wheels and
called it a baby bhugey. When baby went
riding, it either sat up or lay in a eramped
pogition, One of the unusual features,
however, was the three-point suspension
of the bhasket. Later fancy wicker cabs
were witdely used since they afforded more
room for the infant. These cabs look like
early car maodels when compared with the
1933 carriage with its air-filled tires, posi-
tive hrake, casy springs, highly polished
finish and even a ram visor,

CIGARET PACEAGE I SEALED
° ” “- BY SUGAR COATING

Coating packages of cigarets in a recent-
lv developed sugar solution makes them
water, air and dustproof, Unlike materials
that must be wrapped about the package,
the coating is applied by dipping the pack
age inte the solution, A hermetically sealed
wWrapper is formed, without joints or open-

age is opened. Another use for sugar is in

Coanl.
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coating of a transparent
sugar derivative is placed
between two sheets of
rlass, just as celluloid pre-
viously has been used.
Economy in manufacture
and hetter visibility are

claimed inr this glass,

ﬁb%RﬂvITﬁf CENTER IS
DETERMINED
BY SCALES

Scales that show the
center of gravity of con-
necting rods are heing
used in the manufacture
of one antomgl«le. A

weipht boss 15 cast at the

wearing. Two
cast on each
he rod just above
earing. The bottom
hoss controls the gfnter of gravity, The
scales weigh the rgid, indicating how much
metal must be et off the bottom boss to
establish the cefiter of gravity, A machine
then chipe off the metal until the chips,
falling mtoe fa pan, equal the mdicated
weight to fbe removed. The pan then
drops, opgrating a switch that stops the
machine, fA similar process is followed in
the correct over-all weight. In
replacements in the motor will

ing. This can be torn off when the ]:lﬂfk-%

1 : fﬁh LI‘]l"E:-i 11T al patts.

How Buiu Are Used In Manufactoring Awto Connect-

the manufacture of 511ia.!.ter-pr1:rnf glass. J"h! ing Rods; Bottom, the Finished Product

> Com,
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B@K & MAGAZINERACK
l

By R. 0. BUCK - cas
Lang Technlon B il |
High Schosl Chicaegno

THIS urdsually attractive rack holds

your current magazines hesides a doz-
en favorite books. It stands on the floor,
against the wall, where it is out of the
way, but can be moved about the room, i1
desired, by means of the convenient hand-
hole in the center partition.  Plywood pan-
els, veneered with walnut or mahogany
on hoth sides, are used
for all parts except the
legs. As this material
comes sanded and ready
for use, considerahble time
and work are saved by its
use, without additional
cast. The legs may he
made of gum instead of
walnut or mahogany, for
OO,

The legs, which are 1
ifl. square, are chamfiered
on the top and have
“spade feet,” an attractive
type of foot frequently ||II
seen on antigque furnitnre, IL‘I:I;_l_T!.'__ _JL
The grooves in the legs
should he about %o in, deep. If f | .
vou have a }-in. routing bit for WELNFIRRCK: CE DAL S HORS-

vour drillpress, it i3 the logical | i
machine to use, as you can start | | | e

BagT
Ilu.‘;u:-l

U jifuier
PANEL s L

5|:|'_lh_'h.:|":
IF A By
iL IHE“}"-"EFI"H_EE;

Cspii g ETHWS

and stop the groove just where —
you want. An alternative method SRR
is it puse the circular saw and - i

chisel or just the chisel, All the /L : ;
remaining pieces are made of i4- _,__..-"'r/‘h‘""“f f_—_\“--.___
in. plywood, Half patterns oi the ' ;

scrolls to be cut on the front and side- A paper pattern should be made to copy
pieces are shown in the squared details.  them onto the stock. A jig, band or even

730
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a coping saw may be used to cut the va-
rious scrolls and curves, The partition
piecce, which has the handhole cut into it,
may he fastened in place either by groov-
ing the sidepieces or by driving nails
throuph the sides. The heads, of course,
are set and the holes filled. As the rack is
lifted by the handle in this piece, it must
be well fastened, both to the sides and
bottom, or the weight of the hooks and
magazines will tear it loose, A small =and-
ing drum, attached to your saw arbor,
drillpress or lathe, 15 especially convenient
for smoothing the curved edges. The legs
should also be well sanded by hand, using
a block and sandpaper.

When all pieces have heen made, the
stand ig ready for a trial assembly. The
narrow front scroll is fitted into a rabbet
along the front cdge of the bottom piece.
This cut is made just below the top laver,
or ply, of veneer, 2o that only the walnut
or mahogany, as the caze mav be, will
show, The bottom is ftted, and the cor-
ners marked for notching while the struc-
ture is assembled. When the work is ready
to be glued, the sidepieces are assembled
and glued first. After the glue has set, the
back, bottom and front scroll are added,
and the work climped again. The fromt
picce does not fit into a groove, but is held
by means of the rablbet at the top and by
triangular blocks at the ends. Corner

- ot "il
=
g iy l_I
N' COANER
ATHIRS

sirips of triangular scction arc also used
to reinforce the sides and back at the bot-
tom. Both brads and glue should be used
for these strips. The problem of finishing
the edges of the plywood is solved by first
smoothing them well, filling the grain with
wood filler, or with plastic woad if the end
grain 15 very open, then enameling or lac-
quering them black. The remaining sur-
face 15 Ainmished brown,

Paper Holder Helps Start Brads

Brads can he
held in position
tor driving with-
out risk of hitting
one’s fingers with
the hammer by
using this paper
haolder. The brad
is stuck through
the end of a paper
strip and the othe-
er end is folded
over to stiffen it, as shown, Modelmakers
will appreciate this when nailing tiny parts
together with short pieces of pins.—Laur-
ence Scheid, Teaneck, N, [.

[ Fine wire mesh, soldered over the mouth
of a faucet, will prevent the water from
gplashing in a sink.
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Your Dog Can Exercise in This Portable Pen

GAIVAMTED | [

ol [

wikt | gl T
Tacuin
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SHROWS BLRT iy
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Thiz portable pen will provide a safe
place for your dog to exercize without
danger of being run over in a street. Foor
frames are made to take standard 48-in,
wire mesh, the joints being suitably
braced at each corner. The pen iz made in
two units, cach comprising one side and
one end, which are hinged together. Hooks
and screweyves are used to join the two
units when the pen is set ap, while large
hooks serve as braces across the hinged
corners as shown., When not in use, the
imclosure can be unhooked and folded for
storage in a small space.

Washer Helps Drill Straight Holes

Slipped over the bit, an iron washer will
help in drilling horizontal holes straight.
Ii the end of the
brace is raised or
lowered from a
true horizontal po-
gition, the washer
will gradually
work toward the
lower end of the
bit az it is turned,
enabling the work-
man to see alt a
glance whether or

WanLHLE

:-:':---':.l.'li:-'lahll'.ﬁ'l!.-:ls"- .
AND GLLED -

LVIFMG B ':.I::l.'ull".#:?n.!l:i
AT HIMEED CORMERS

not the drill is going straight.—Leonard
schoff, San Rafael, Caht,

Aluminum Strip Keeps Trouser Cuff
in Shape

Bent ohlong and
placed in the faold
of a trouser cuff,
a narrow strip of
aluminum will
hold it in shape.
The strip cannot
e seen, and is eds-
ily removed before
cleaning and
pressimg.

e
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Correction on Article Suggesting 0il
onn Plano Strings

I our March issue, a short article was
published entitled “0il Protects Piano
apainst Moisture,” and the application of
a thin, non-gumming oil was recommend-
ed on all exposed metal parts. This prac-
tice should, however, not be followed on
the strings and tuning pegs, as oil applied
at these points would gradoally seep along
the pins into the wrest plank and thus re-
diace the friction necded to keep the pegs
from slipping. A piano with oil at these
points cannot be kept in tune.
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Mowspaper over Front Car Window Keeps Sun from
Blenalig DFriver

Paper Makes Temporary Shade
in Car Window

For temporaty use, o newspaper bhuang
in the front window of a car will do serv-
ice as a shade. The window 15 lowerad
slightly, and the edge of the paper is
placed over it, after which the window is
closed to hold the paper in place.~H. E.
Benson, Denver, Colo,

An Improvised Practice Drum

Those learning
to play a snare-
drum can practice
without annoying
the neighhors by
using this impro-
visod instrument.
It iz made by nail-
ing a picce of wall-
board over a wood
frame, as shown, Tf the ends of the drum
sticks are covered with rubber tubing, the
sottid will be deadened.,

Polished Jet-Black Finish for Soft Wood

A hard, glossy black finish may be pro-
duced on soft wood by painting it with a
solution of tannic acid, 214 oz., diszolved
in 1 gal, of water. After thiz coat has
dried, the surface should he sanded smooth
with fine sandpaper and a second coat,
made by dissolving iren sulphate, 5 oz,
in water, 1 gal., applied. The latter coat
will darken the finish considerably after
drying overnight, and may be reprated

MECHANICS

after sanding the surface, if a still darker
finish iz desired. Two applications, how=
ever, are nsually sufficient, To complet

the finish, apply a coat of good varnish,
atd after it has dried, smooth the surface
with fine garnet paper. Three or four coats
of varnish with rubbing down between
them will produce a beautiful finish. The
last coat should be rubbed with fine pum-
iwestone and paraffin oill A faonel pad,
moistened with water, may be used for the
fnal rubbing and removal of the o1l and
pumice, After wiping the surface dry, it
should be waxed, or polished with oil,

Cleaning Dust Out of Car Brakes

Internal brakes on cars collect dust,
which combines with moisture and grease
and forms o paste
that often inter-
feres with their
propér action.
This trouble can
be avoilded by
blowing out the
dust at regular in-
tervals, To do this,
flatten one end of
a piece of hrass
tuhing, so that it can be inserted hetween
the brake drum and the wheel hub as
shown, Then attach a compressed-air hose
and all dust can be blown out.

A Measuring Scale on Your Scissors

Soldered to the blade of a pair of scis-
sots, a piece of a steel tape provides a
means of measuring material as it is cut.
The nickel plate should be fled from the
hlade, after which it is thoroughly cleaned
and tinned, using a flux made by cutting
muriatic acid with pieces of zine taken
from an old dry cell. The hlade and tape
can then he sweated together, Or a scale
may be etched in
the blade, which
can he done with
nitric acid, after
the surface has
heen coated with
melted paraffin
and a sharp scrib-
er nsed to mark
off the portions to
be etched.
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Rubber Strips Substituted for Spring
in Shade Eoller

When the spring in a shade roller breaks,
rubber strips cut from an old mmner tube
can be wsed instead. First trim about 34
in. from the edge of the shade to make
room for the rubber at each end of the
roller. Then tack one end of each strip to
each end of the roller and tack the other
cnd to the casement ahove the roller. In
thiz way, when the shade iz palled down,
the rubber winds around the roller which
provides the required tension—A, H. Way-
choff, Phoenix, Aviz.

Coin Bank from Flashlight Case

Novel coin banks are easily made from
discarded flashlight cases. The reflector is
remaoved and the lens-retaining ring, with
the lens in place, i3 soldered permanently
in position, A slot to take the coins is cut
through both the cap and the case. A
picce of stiff steel wire is bent at right an-
gles and zoldered to the cap at one end of
the slot, so that the arm pointz down to
keep the coing from falling out of the
bank, Whena
Ccoin i5 iRSeTi-
ed, the cap 15
turned 1o the
left, The con-
tents arc re-
moved by
melting the
solder and re-
moving the
wire =Y,
Wilhite,
Hornshy, TII,

Extra Valve Improves Gasoline Stove

Shut-off valves on  pressure-operated
gasoline stoves are often ruined because
of the intense heat, which softens the met-
al at the valve point and seat so that it i=
eagily scored when closing the valve. To
celiminate this trouble, T installed a shut-
off valve in the feed line, using the regular
valve anly for repulating the flame, Stoves
of kitchen size have an additional valve at
the pressure tank, which should be uszed
for shutting off the stove instead of the
valve at the gencrator.—Ralph W. Me-
Pherson, Lincoln, Nebr.

Auto Bkid Chains Suspended from Floor Jobswa Support
Shelves in Basement

Old Skid Chains Suppurt Shelves
in Basement

O1d avto skid chains make good sop-
ports for shelves in a basement. The
chains are suspended from bolts in the
floor joists, and the shelves are placed on
the cross chains as shown, All links should
be inspected to see that they are in good
condition so that they will not break if
the shelves “are loaded heavilyv.—Joseph
Farkas, Jolier, 111

Curtain Rod Holds Sheet at Foot
of Bed

Those troubled in baving the sheet pull
up from the foot of the bed will find that
a curtain rod can be used to good advan-
tage for keeping the sheet in position, The
rod 12 run
through the
hem of thetop
sheet, and, of
CONrse, noneg
of the other
clothes are
pulled up as
they are on
top of the
sheet—Nor-
man ¥, David-
somn, 2an i
ero, Calif.
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trim little car is built so strong and
light th . hicyele motor drives it
over 20 miles an hoor o smooth, level
pavement. The drive is direct, every bit of
power being applied to the road through an
independent fifth wheel hehind the seat, not
yisihle to the casual observer. The wsuoal
differential problem is thus simply solved.
Standard 14-in, tricvele wheels with ball bear-
ings, taking a Tio-in, axle, may he wsed, and
they are ftted with solid tires or 214 by 1234-
in. wire wheels, with balloon tires, are avail-
able. The drivewheel, however, should, in
either case, have a pneamatic tire,

The sizes of various frame mem-
bers ave net, that 15, a sill of 154
|:-_l.' 134-in, actual size is a surfaced
two-bv-two, and the wood axles
wotlld be two-by-threes when a
section is actually only 15§ by 244G
im.. Where mdicated, be sure to
mortize joints, applving casein

- T et

k A» STOPS UNGER X-BRACE Z CARRIAGE

=~ FRIVENT WHEEE 1 BOLTS
CRAMPING UNDER FRAME '.li'gql!;'

SECTIOM THROLGH
FROMT AfLE
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RACER

By HI SIBLE'ﬁ

glue and drawing the joints tight with 14-
in, carriage bolts. The X-frame at the
front end of the chassis is important to
keep it rigid. A sectional view of the front
axle shows how the kingpin is offset so
that it will not interfere with the axle. A
I4=in. bolt 18 wsed, with locknuts on the
bottom, The ¥e-in. steel axles are clamped
in a proove in the wood axle by means of
T-bolte, made from L-in, carriape bolts,
The rounded part of the radiator top is
built wp of four piecgs of 3-in, stock
glued together, with a hith piece slightly
smaller on the underside. The corners are
rounded with drawshave, plane, rasp and
sandpaper, then given a coat of hller and
paint, The bottom consists of two pieces
of wood, with a dowel-lbrace near the front
of the curve and a pair of triangular sup-
ports at the back. When the car is assem-
bled and paioted, a beavy briss screen 12
tacked around the curves. A radiator cap
from g wrecking vard completes the job.
After searching vainly for a 12-in. steer-

STEERING-GEAR TETAIL

GLAT BACK

TOF WITHY LS FSMALLER Tras
oF RADIATOR: ¥ = FRONT ERD OF REAH
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; P ——  WITHSBEET -~ 2
et MEML STRIP ..-"T}xx
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WIRE BRAKE CABLE ~Y

ing wheel {13-in, wheels are too largre), we
decided to make one. We sawed off the
spider arms of a 153-in. wheel, made a rim
of garden hose, and fastened 1t by means
of a heavy wire and a wooden plug, phas
casein glue and friction tape. The hose is
clotted and a strip of the rubber removed
for each arm. For a shaft, use 33-in, {(out-
side diameter) galvanized pipe, with a pin
through the hub of the stecring wheel. At
the forward end, use an oversize pipe cap
for a bearing, and on the dash vse a ring,
with a shoulder if poszzible, to Ot m a
notch in the top of the dash, The ring
mayv he held m place by two screws over
the edge. The dash should be strength-
encd by four cleats on the inzide to pre-
vent eplitting, for it must be arched to
admit the knees of the pilot. The drum on
the stecring column iz of wood, 3 in. in
diameter and 5 in. long, and is pinned to
the shaft with a spike. A good grade of
sash cord 15 used for the cable and is first
stretched by towing some load behind a
car. The cables should leave the drum at
right angles to the axle, or they will climb
one way or another and bunch up. The
pulleys can be located to pive desired re-
sultz, and also so that the driver ean slide
his legs on either side of the cords. Fasten
the ends to heavy sereweves in the wood
axle, cach 9 in. from the kingpin, On one
calle end, install a stiff coil tension spring,
and on the other a snaphook and turn-
huckle,

The original job is powered with a stand-
ard hicvele motor, which has a friction
pulley that rides on the tire, The installa-

Yaour TeRouGH
CRANKCASE -

4E DRIVE-
WHEEL

T BOLT
CEMTERS

tion i3 very simple, the motor being ap-
plied in the same manner as on the bhicvele,
A heavy cleat is fastened to the back of
the seat with carriage bolts, and is further
braced by two heavy flat-iron bars to the
chassis frame. A stowt iron fork swings
in a voke just the right size to receive the
maotor, which is supported by a holt
through the forward end of the crankease,
The drivewheel also rides in this fork,
which is held only by the bolt through the
upper end and thus rides all irregularities
of the road entirely independent of the
car, A wvertical arm 1z bolted to the side
of the muffler of this motor, connected at
the bottom to a tic-rod, running to the
clutch lever which lifts the motor off the
wheel when stopping, idling or warming
up, No alterations or machine work are
necessary to install the motor. The fork



CLUTCH LEVER
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CH LEVES
¥ o MOTOR OFF
DETWEVSHEEL —

4= BOLT M A
FROM L7x 4"
CARRIAGE BOLT

which carries the drivewheel 12, however,
special and should be made to specilica-
tions to insure rigidity. The so-called
cluteh lever is provided with a catch. A
heavy coal spring on this lever holds the
motor down on the wheel and prevents
bouncing. To start the car, the pilot sim-
ply pushes it, with the clutch enpaged, a
few feer, then lifts off the motor and
climbe i, OF course, one should not ex-
pect 1o slart up grades or on roeugh roads
in this manner.

Here is a very =imple braking arrange-
ment which will lock rear wheels with lir-
tle effort. The shoes are split sections of
garden hose nailed to 3 wood beam held
away from the wheels by a pair of coil
springs. A wire cable, guided through
sereweves o a brake lever, coni “etes it

Adfter the motor is installed, * uild the

A SNAPHODK o
[ TURNBUCRLE e

BonTUP [ laf
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3" soFT
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light waod frame over it for the stream-
lined tear deck. This frame should be
maide to slide back off the chassis frame

il motor, For o first-class job, et vour
ol Liniser to cover it with No.
it will s

it vonrself,

Th] 2
all-roeyrre -.:.||'-..'| Ard] 1o, A%

lot of frouble, If vou attempt

il 15 hest oo wse i [toeomade in four see-
tions, soldered rogether with 1|.||:‘!-|'-.| and
scraped joints, thenm Aled down smooth
with o rasp before painting. Approximale

shapes and sizes of the plates are given in
the drawings, hat they should actually he
fittedl over the tramewnork and the hood,

m will make a great dif-
work, The open

ds a slipht variit
ference in gheet-metal
pancls in the rear deck have galvanized fly
sereen soldered on the mside. Aluminum
wauld make a nice light job but is more
cxpensive and difficalt to solder,

In case vou expect to carry heavier loads
than the average, or nerotiate stiff grades
of rough rowds, a sugrestion 15 shown for
a geared-down ratio, wherein the motor
tlrives the road wheel indirectly through a
friction wheel plus sprockets and chain,
In this case vou will not attain az high
specd as inodirect drive, and 18 may be nec-
esaary to install a small cooling fan on the
motor, Another means of increasing the
power ratio is to substitute a smaller fric-
tion pulley on the motor. The standard
pulley iz 3 in. in diameter, but a 244 or 244-
in. pulley would greatly increase its pull-
ing ability. This, of cource, would be a

special machine job,
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This Ecreen-Door Heok Can Be Locked or Unlocked
fram Either Indide or Outside

Hook Operated from Both Sides
of Screen Door

Here is a sereen-door hook that is handy
in homes where there are small children,
ag it can h_-e-. u]!u.'r:lh.'n::l from ertherf side of
the door. It consists simply of a short
length of No, 9 wire, inserted through a
hole drilled in the door frame and hent at
right angles, forming a hook on one end,
“while the other end is left straight to form
a handle. A few turns of friction tape on
the latter provides a good grip. It iz a
pood wlea to provide a sheet-metal bear-
ing or short length of brass tubing {or the
wire where it passzes through the frame,
to prevent wear on the wood—Frederick
Crebilmann, Oak Park, T,

Roofing Nails Make Good Golf Tees

Golf tees
that last in-
definitely can
be made from
large roofing
nails. Drill a
S=in. hole in
a metal block
and place the
nail in it as
shown, Then,
with a hammer and punch, make the head
of the nail concave to hold the hall—Ie-
ving 5. Schrod, Chicago.
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Stoplight Helps in Backing Auto

When backing an auto at night where it
15 difficult to see what is behind vou, turn
off the lights and gently press the brake
pedal to turn on the stoplight. This will
furnish enough light to back up as there is
no longer any illumination in front of the
car. O course, it may take a few seconds
for vour eves to become accuztomed to
the darkness, bejore vou will find that the
stoplight 15 actually helpful—Chas, D,
Jarrett, Fillmore, Calif,

—

Drawshave Improvised from Jackknife

For emergency work, a jackknife may
bhe used as a drawshave. The handle is
used as one grip and the point of the
blade is stuck into a large cork, which
serves as a grip for the other hand. As a
knife is not ground in the same way as the
hlade of a '
drawshave, it
is & gooil idea
to make a few
practice cuts
On a4 SCcrap
picce to deter-
mine the cor-
rect angle at
which to hold
the blade hie-
fore doing
regular work,

Free-Rolling Wheels Improve
Sewing Machine

By replacing the small floor wheels on a
sewing machine with wire wheels fitted
with rubber tires, it can be casily pushed
over floors without marring them. These
wheels should not be mounted on the same
axle as the casterz, as the machine would
he raised too high., A picece of steel chan-
nel is bolted to the ountzide of each leg.
The axles for the larger wheels are holts
turned mnto nuts welded to the chanoel
Four wheels are not alwayvs needed on a
machine, as they may allow it to move too
easily when in use. A pair at one end suf-
fices in such cases,

e —
[ A wooden chopping howl makes a good
receptac’ p.in which to erack ice without
damage ;o the pick point,
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Washing-Machine Motor Runs Coil Winder

Power for this coil winder is obtained
by substituting it for the wringer on a
motor-driven washing machine, and vse is
made of a speed indicator for registering
the number of turns of the coil. ITn mak-
ing the frame, a slight deviation from the
method shown may be necessary to adapt
the winder to your particular machine, A
bearing for the shaft is fitted in the end
of the irame, and a collar and setscrew at
cach end of the bearing hold the shait in
position, the latter being threaded for
nuts to hold the coil form, Attachment of
the shaft to the wringer head 15 accoms-
plished by means of a universal joint, The
outer end of the winder shaft s centered
to take the tapered end of the speed indi-
cator, which is attached to the frame by
removing the handle and wsing the long
screw as a clamp through the frame,

Assembling an Electric Motor

When an induction motor is disassem-
bled, it is often difficult to replace the
housing that covers the brushes as thev
must be lifted before it can be replaced.
An easy way to do thiz is to wind a few
turns of cord around the brushes so that

they can be lifted as one unit. The hous-
ing can then be adjusted. To remove the
cord, it must be cut with a pair of scissors
mserted throngh one of the air ducts and
pulled out with long-nosed pliers. Beiore
reassembling a motor of this type, see that
there 15 no oil on the commutator as this
often causes arcking when starting.

Holder for Pot Lid Hooks over Edge

Bent as shown in the detail, a piece of
wire makes a good Lid holder that ean be
hooked over the edge of 8 pot. Tt leaves
both hands
free for stir-
ring the con-
tents, and
holds the lid
in a vertical
position when
the stove top
is crowded—
F.W. Schnei-
der, Towaco,
New Jerser,

LA moist blotter, cut to fit the top of a
fruit jar, will convert it into an efficient
tabaceo humidar, '



POPULAR

P, S o e TR sy
A R O =
FULLE 1] | =

I o I-'IJLI.;'I'
L1
==

SYAImG] |
- .'I:Lil:".L‘.-

TOF VIEW

Front Door Ooered from
Second Floor with Wire
Fun along Stairway

Opening Front Door from Second Floor

Here is a simple installation for open-
ing a front door from the gecond foor in
homes and apartment houses not equipped
with buzzer-type locks, A wire cable, such
as wsed for radio aerials, is run from the
second-floor landing through screweyes
along the wall to the door, at which point
the wire iz fastened to a short piece of
iron rod, threaded and substituted for the
screw that holds the knob on the lock as
shown in the detail. A pull on the wire
from the second floor will turn the knob
and open the door,

Wire across Top of Paint Can
Wipes Brush

Stretched across the top of a paint can
and attached by inserting it through holes
punched in the sides, a piece of wire makes
a good wiper for removing surplus paint
from the hrush,
Thas 15 hetter than
the usual methad
of wiping the
brush agamst the
edge of the can
becanse the paint
drops back inside
of the can instead
of running down
the outside where
it is wasted,

MECHANICS

Cellophane Cover for Car Distributor

While walking along the street on my
tour of duty, I came upon a car with a ra-
diator leak where the water was being
thrown by the fan back over the motor
which cauwsed a short circuit in the dis-
tributor. After drving the wires, [ took
the cellophane wrapping from a package
of eigarets and placed it around the dis-
tributor, tyving it together at the top. This
kept the water from the distributor so
that the car was ahle to proceed without
further repairs. The same method may be
used for keeping coils dryv.—F. C. Holtom,
Hempstead, L, 1., New York,

Repair for Torn Window Shade

Window shades that have been torn as
indicated in the detail, may be repaired by
pasting identical designs over the torn
part on both sidez of the shade, Material
similar to that from which the shade is
made may be used, or a design may be cut
from a contrasting cloth, One side of each
picce 15 coat-
ed with rubber
cement,nr any
other adhesive
that does not
drv brittle,
Tt will resist
rough usage,
and if neat de-
gignsare used,
will have a
pleasing ef-
fect.—R, G.
Bullard, Mon-
terey Park,
California.

Wire Mesh Improves Fipe

To keep condensation and small parti-
cles of tobacco irom fouling yvour pipe
stem, place a small disk of wire mesh or a
wad of steel wool in the bottom of the
bowl. Thiz will last a long time and is
easily replaced when burned or clogged.

[ Pots and pans that have been burned
may he cleaned by Alling them with a solu-
tion of baking soda, 1 teaspoonful in 1 qt.
of hot water; leave the solution in the
pans until it has cooled.



‘\1 RROWS, generally 28 in. long and Ha
4 in, in diameter, can be cither n one
picee (a “self” arrow) or in two {a "foot-
ed” arrow), the latter tvpe being shown in
Figs. 1, 3 and 4. The shaft is tapered to
fit 2 corresponding saw cut in the footing,
which is glued and fashed on securelv as
in Fig. 2. For the shaft vou can use cedar,
fir or white pine, but beefwood, amaranth,
lemonwood and walnut {for the footing.
After rounding the shait, sandpaper is
psed to finish it as in Fig, 7. Insert a plece
of fiber into a 1-in. cut in the end of the
shaft as in Fig, 5, and cut the nock across
thiz with three hackzaw blades about 14
in. deep, as in Fig. 6. The fiher is inserted
with the grain, while the nock 15 cut di-
rectly across it. Fitting an insert nock of
hardwood is shown in Fig, 8 This detail
also shows the method of htting the steel
target heads, which zhould be tapped
Lightly on either side with a punch, a5 in
Fig. %, to hold securely,

Fig. 10 shows the general arrangement
of feathering—equal thirds—with the flv
feather at right angles to the nock, Turkey
teathers are used, and any pair (three is
ant archer’s pair) should be from the same
wing of the bird so that they will curve in
the same direction. Strip the feathers by
grasping the vane at the top and pulling
outward, az in Fig, 12, This will remove
the vane from the rib neatly, a thin slice
of the rib tegument remaining attached.
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Now for a few words in general on ar-
row making: If vou buy the shafting,
specify “spine-tested,” so that every stick
has the same “backbone” in stiffness and
springiness, When producing arrows in
matched sets of six, strive for exact weights
with no more than a 10-grain variation,
obtained by shaving down the feather end
of the shaft. Each arrow of a set should
balance at the same point, 1 in. or more
ahead of the exact center. Each shaft
ghould be as straight as possible. The first
bow should be made from lemonwood or
hickory, Staves of these woods, 11§ in.
square and 6 ft. long, are readily obtained
and easily worked. Sawing this out rough-
ly, with the required taper at the ends, is

shown in Fig, 18 Then the belly is round-
HOCK A{*u'n-m: ed off to the shape indicated by the cross-

4 / TAEEM FROM : 1 ai : s Ty - 5

o TAKRE sectional details, both limbs being worked
::} oF down equally to the prop-
\ Lo & er weight, The handle
% : should be built up on the

W )
\. : 3 belly or hack, to offer a
.._:_-J" -"' grip that fits vour hand,

=] %W asshown in Fig. 19, Cloth

j or leather can he nsed

45 a covering over the

y =

e
— % COPPER OR
: STEEL FLATIS

WITH PikS

Cut the feathers into 214-

in, segments and trim to

the desired shape as in

Fig. 11. Now, clipping one

feather between two light metal plates,

cover the rib edge carefully with glae, and

press the feather into place as in Fig. 13

Cruide lines should be used, one 114

from the end of the shait to mark the rear

cdge, and the others lengthwise to mark  snming

the proper “thirds." :1’;:.:- i
Figs. 15 and 16 show a feathering jig. s

Or, yvou may prefer the older method of

TERTHERING
JIG

be

fletching with pins, Fig. 14, interting a pin |l :, ,

into each end of the feather, pinning one .?J’ ==

fast and using the second as a sort of lever ':'_} _‘.-k:i "",. __Ir
to pull it tight. Coat the shaft with clear = =

".'h-\.-

lacquer and apply stripes (Fig. 17).



POPULAR MECHANICS 773

shimmed-up handle. Fig. 20 shows how the nocks
are cut in at each end of the bow, Use a round
file for this, cutting in on the belly and sides of the
Bow, but not on the back except where the cut
comes down at the edges. Horn racks can be fitted
if desired, in which case vou should work the wood

down carefully to make a good ft,
Much has been said about laving up bow strings
from so and so many strands of linen thread for

each pound of weight
For average use vou will
find that the better grade
of four-strand upholzter-
er's twine will do gquite
nicelv. Eyes can be
spliced into one or hoth

ends to fit the nocks, or
vou can use the simpler
method indicated in Fig.
21, simply untwisting the
twine, inserting the free
end through and tving an
overhiand or the more op-
nate wall knot. Fig, 22
shows the bow being
braced for testing, an op-
eration which should be
done many times as voun
work the wood down, A
valuable adjunct to this
is the “tillering” process,

|WA‘5TM'E E ]',_.-—--—
E

|1 |&‘| & FT
| eut ey To

HARDLE _
BUILT &PF

g

Fig. 23, which checks the bend of
each limb by means of the ruled
squares on the walls, while the
weight of the how is read by pull-
ing the bowstring the required 28
it and reading the scale. Fig, 24
shows the various parts of a bow
and the position where the arrow
15 engaged,

When shooting with a how and
arrow onec must learn to make al-
lowance for “windage,” that is,

S UNTRISTERFS:
{ " HERE, {
S eTmah
OLLTERERY ™
L0 TERERS

{ TWINE 5 - u
jll: i B the strength of the wind throws
e ing the arrow off its course, which
¥ 4 |

- 'J. B naturally varies. With customary
(I KNOT S precautions observed when shoot-
1 A img, vou will find archery one of
' the few outdoor sports that gives
you fresh air without strenuous
exercise. The twang of the string and the
“pluck™ of the arrow, when it hits the
mark, have a fascination and vou can he
assured that you will develop just as much
skill with a homemade outht, provided it
15 carefully and accurately made, as vou
will with expensive equipment that is par-
chaszed.
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Homemade Tool Crimps End of Stovepipe

o

End af B'Iﬂ'ram B cnm'pld with Tasl Made by Rivering
? in Fine-Toothed Gear

For erimping the end of stovepipe, a
tool can be made from a picce of steel rod
and a fAne-toothed pear. The rod 15 hent
at right angles at one end, which iz then
riveted Into the hole in the gear. In use,
the pipe 15 placed on a soft-wood block,
and the tool is placed inside the end of
the pipe and struck with & hammer.

Forecasting Weather Is Easy
with a Barometer

Forecasting the weather with an aner-
oid barometer 15 easy once the mstrument
is understood, First find out the height
above =ca level of vour location and mark
the number on the barometer. Then for
every 100 it, above sea level add one-tenth
of an inch to the reading. To make a
weather prediction, note whether or not
the last reading vou took was less or great-
er than the present one to determine if
the barometer 15 rising or falling. I the
reading is 208 or helow, and is increasing
rapidly with the wind blowing from the
east, clear, cold weather may be expected.
The same reading decreasing with an east
or north wind indicates heavy rain or snow
followed by a cold wave., A south or east
wind with a barometer falling denotes se-
vere storms followed by clear weather,

and eolder if it i3 in the winter time. A

reading of 30 or helow, slowly decreasing,
with a southeast or northeast wind blow-
ing, indicates rain to continue for one or
two days, If 1t 15 talling rapidly, 1t means
rain and high winds followed by clear
weather. A south or east wind with the

POPULAR MECHANICS

barometer dropping rapidly indicates a se-
vere storm. If the barometer rises slowly
clear weather will prevail. A reading of
30.1 and above, when the reading is de-
creasing, indicates raim or snow, If the
barometer reads between 30.1 and 30.2 and
its reading is decreasing, rain, and praob-
ably increasing wind, may be expected,
The same reading, holding steadily, shows
that fair weather will prevail, If this read-
g starts increasing rapidly, rain may fol-
low in aday or two. A stationary reading
of 302 and abowve indicates continued
fair weather with no decided temperature
change. If the reading is slowly decreas-
ing, warmer weather may follow. A day-
to-day record of observations and a little
practice will enable you to predict the
weather in your locality closely enough
[0 SUEFprise voiL

Indicator Shows When Full Page
Is Typed

By using this in- =
PARINTED STRIFE

dicator, a tvpist
can tell at a glance
when a page is
written, The mndi-
cator is a piece of
flat iron screwed
to the paper guide
aon the machine
and has a white
stripe painted across it so that the end
of the paper comes parallel to the stripe
when the last line is typed.

Holding Cork Tightly in Bottle

A cork can be made to fit tightly in the
mouth of a battle by using two washers, a
bolt and a wingnut. The bolt is inserted
into a hole drilled
in the center of
the cork, washers
heing placed at
each end, After
the cork 15 placed
in the bottle, the
wingnut is turned
down, expanding
the cork against
the neck—H, C.

Thomas, Roval

Oak, Mich.
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Slanting Smoke Pipe Produces
Good Draft

When a smoke pipe is led into a chime-
ney on a horizontal level, the smoke strikes
directly against the lining of the chimney
opposite the opening, which sets up a dis-
turhance in the flow of the smoke and
roduces the draft, Tf the pipe 15 set at an
upward slant, the smoke will pass up with
practically no disturbance. An elbow with
a 457 angle should be htted in the pipe 1o
give it the slant required. The chimney
opening can be made to accommodate the
slanting pipe by knocking out some of the
bricks to make it Ot properly and then
sealing the edges of the hole with mortar,
—John H. D, Blanke, Barrington, IIL

Efiective Latch for Sliding Door

This latch antomatically locks when the
door iz closed and is unlocked from the
ontside with a key., The latch 15 made
from two pieces of iron, one of which is
serewed to the side of the door, while the
other 15 pivoted to it by means of a pin,
the pivot working in a slot cut in the latch
proper. This is notched at the outer end
to fit over a pin in the door casing, while
the other end is tapered and bent in a
semicircle to produoce a spring, which rests
on the bent end of the rigid piece. A tume-
bler lock, or a common bar lock, is screwed
to the door underneath the pivoted piece,
and raises it
ahove the pin
when the door
is unlocked,
In Fig. 1, the
latch is shown
in locked po-
sition, while
Fig, 2 shows
it unlocked,
and in Fig, 3,
the latch is
pulled back,
the pin sliding
in the slot in
the pivot piece, to make the lock ineffec-
tive—F, B, Bacheller, Mt, YVernon, Me,

——

d[To prevent drying of cheese, wrap it in
a soft cloth moistened with vinegar, and
keep it in an earthen jar, leaving the cov-
er slightly raised,

RUUBBER
TUBIKG

Fla-Iron Heaks, Flaced ever Edge of Windows, Sap-
port Long Objects on Qutside of Car

Hooks Support Lumber on Closed Car

Long objects, such as ladders or lum-
ber, ecan be carried on the outside of a
closed car by using hooks such as shown
here, Ther are made from lengths of flat
iron, bent to the shape shown, and rubber
tubing is fitted over the wpper hend to
protect the car finish. Each hook is pro-
vided with a leather strap and buckle, for
fastening the load,

Quadrant from Old Hacksaw BElade

An efficient quadrant, for holding small
control rods, iz easily made from a piece
of a hacksaaw,
[Dull the points of
the teeth with a
file so0 that they
will not cut, and
solder the ends
to the heads of
serews that have
heen driven into @
base amd spaced
an that the hlade

COMTROL ROD

L . SOLDERLD
will hf_: hent into a O SCREW "
half circle, HEADS
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hoxes should not be less
than 6 in. deep, and, to be in
good proportion, the width
shonuld be somewhat greater
than the depth. The length
of a2 window hox should
be equal to, or a few
inches longer than, the
sill. Also, two or threc
short boxes look better
than one huge box on a
very large window or
on a porch railing, For
a permanent mounting,
the hox can be screwed
directly to the window
gill, as in Fig. 1, or it
may be placed on wood

el 2a-mRAEGET, F R

General Constructton of
Eectangular Flower
Bozes; Drainage Is Es-
sential and 13 Provided
'E_-.r Drillimg Holea ar
utting a Lang, Marrow
Slot in the Bottom

iTh

or metal brackets as in Figs. 2 and 3, flat-
metal hooks being used to hold the unit in
place. Another method is to suspend the
hox with chains as in Fig. 4. Figs. 5, 6 and
7 show how rectangular boxes are con-
structed. These may be lined with sheet
metal to prevent decay, but this 15 unnec=

essary if cypress stock is
used and it is well painted.
Drainage iz provided for by
holes drilled through the
bottom or by a 3-in. slot
between the hottom pleces,
as shown in Fig. 6. Drain
openings should be covered
with bits of broken pottery
to prevent loss of soil,

One should not as-
sume that any kind of
soil will do. A good
combination is indicated




in Fig, 8 with a 1-in. laver of pebhles o
facilitate drainage and to prevent souring.
If the hox is large or has slanting sides,
it iz advizalile to i h:|||1||.-' wite hraces, as
showmn in g, ¥ to prevent the weight of
the earth Trom pressing the wood ontward,
Simple boxes can e ormamented
i'-.'.' UEHIZ vepoiden eut-outs as fxEe-

igs, 11, 12 and 13, Tn-

ers, as in Fig
aneilar hoxes as shown m Fig,
14 take less lomber than rectan-

pilar ones, bhuat in this case wire

braces are necessary Lo prevent

the sitdes from spreading.
For plants of a
delicate nature, the
FLAT-iaCny i

SASH WILTH BUPPCRI
OF WIkCOw

precnhotse hox shown in
|"i;_-~,_ 12 and 16 is recoim-
mended, It should be
puede to At snuely within
the window opening, The
tnstallation of an electrics
heating element willmake
srich n hox Y :,;l'\--ll{ Prist Tl
for growing rare speci-
mens from secd, An im-
portant feature in comnection with any

|||ll.|.-.'-'.' -|||'\-'\;. 15 PTORCE ||;\:||'.i_-|:_:_ _:"'I-ll_. 1|”x

N EEVELED

should be the same as, or 3 harmonizine
celor with, either the houze or the trim,
thus providing a subdued backeround {or
the mare bBrilliant Aower ealors. Far the

ahadled ‘:'II:-H_ |:-|.|I:| |:|_'r:-l.1.'ir':|-;':|-_ ioiupEe e
raminms, English fvy, ferns and coleéus:

LRI , * e ¥ A
for the sunny side, use German ivy, dusty

mitler, coleus; petunias, and French mari-
olds. - For best resulis, dack-calared fowe-

ors slionld he nsed .'|_.:_;:|"||-| H '|i:_'|;|_-|_'|:\-||'||'-:=|!

howse and bright colers arainst a dark or
neutrial background.

[ Dish towels will be fresh and sanitary
it dried mm the sun,

T
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Cardboard Mailing Tu%es Hold Large
Fapers under Deslk
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R
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WMALLING TUBES

Drawings and Blusprints Neatly Filed in Mailing Tubes
Tacked 1o Upderside of Desk

Several mailing tubes, fastened to the
bottom of a dezsk between the legs, pro-
vide a convenient place for filing large pa-
pers, such as drawings and blueprintz, A
larpe tack at each end of the tube will
hold it in place—James Hennessy, San
Francisca, Calif,

How You Can Do Amusing Stunts
with Secret Inks

Invisible ink can be made by dissolving
cobalt chloride, 13 pr., in water, ¥ oz
After the chloride has dissolved, add 3
minims of glveerine, This ink 15 used with
an ordinary pen, and when dry, the writ-
ing can be made visible by holding it in
front of a fire. Another method is to pre-
pare a solution of potassium ferrocyanide
(poison) in water and using it as ink,
which is made visible by sponging the
writing with a solution of ferric chloride
in water, Ii easier to procure, polazzimm
ferricvanide (poison) may be used as ink.
In thiz case, develop the writing with a
solution of ferrous zulphate. Any of the
above inks mav be made free-flowing by
dizssolving a small guantity of gum arabic
in the water before dissolving the chem-
icals. The gum should not be used in the
developing solutions, When paper is
painted with a selution of ferrous sulphate
and allowed to dev, writing on it done

FPOPULAR MECHANICS

with potassium ferricvanide will he blue,
Paper of the same kind and appearance
will show no sign of the writing. To make
the stunt more baffling, vou can take the
untreated paper on which the writing was
attempted and sponge it with water in
which ferrous sulphate has been dissolved.
The wrnting will then appear. A method
of proving that your guest writes back-
ward consists in going through the last
named procedure except that the potas-
sium-ferricvanide ink must alse contain
gum aralic as previously described. After
the guest has attempted to write unsuc-
cessfully, take his paper and place it face
down on a piece of plain paper, which has
been previously moistened, While talking
to distract attention, rulb the papers to-
gether firmly with the palm of the hand
without Tetting them slip. This is to trans-
fer the invisible ink to the damp sheet in
reverse. Next, turn over the two papers
and hold the one with the transferred ink
to the light and note that it is hard to
prove that he wrote anything. During the
laugh at vour failure, sponge the sheet
with the ferrcus-sulphate water, which
will make the writing appear in reverse.
While the guests are looking at the re-
versed writing, develop the original, and,
at the first opportunity, substitute it for
the reversed copy, making sure that vou
leave a blank piece of paper i sight and
et rid of the reversed copy.

Rubber Lifts for Wax Seals
on Jelly Glasses

When jelly glasses are sealed with par-
affin, it is often difficult to remove the wax
without breaking it into small pieces. To

overcome this

o trouble, an old

,.-f". # fruit-jar rub-
: ber can be

< folded, and the
FRUlT=J88 5

_/RUSBER ends inserted

in the paraffin

5 before it hard-

o ens, In this

WL way, a handle

| is provided

gt TR for hiting up

the wax seal
when the glass 15 opened.—(. E. Hen-
drickson, Argyle, Wis.



Make this 7/__”6’6’-06'(/( SANDWICH TRAY

By JAMES R. WARD ==

l [GID three-deck zandwich travs cost

comparatively litthe when made from
brass stock and china plates.. Holes are
drilled through the plates so they can be
slipped over a brass rod, turpentine and
emery powder bheing used as a cutting
Auid.. Pieces of square brazs tubing and
brass washers are used to space the plates.
The rod ig threaded at the upper

-

i : ; = o ]
endl, while the other end is riveted l ia,nn‘s:-ﬂ'ﬂu .

and soldered to a brass disk, on
which the bhottom plate rests. A
handle is pinned to a round brass
mut, which fits the threaded end of
the rod. The brass should be pol-
ished and lacquered.

|
ETEFL ROD WITH 'I
tL&T END 15 USED |
M DRELL HELE IH II
GLASE & PORCELAIN
1

I A r".b:b |

e Rl
THRERDED ==

CROSS SECTION OF

| |
] g
£350,BRasS g

BRASS NUT
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Bending Wood with Aid of Heat

CLIP FOR
BHiey
e

//

Board Dampensd withk Warer Is Easily Bent When
Held Close to Fire

Bending a board to a curve is a simple
matter when the following method is
used : First build a fire and place the out-
side of the piece to be bent toward the
heat, supporting it with a clip made from
heavy wire, The outside of the woad can
be determined by the end grain as shown
in the detail. Then, with a painthrush,
dampen both sides of the work with wa-
ter, repeating the operation every 30 sec-
onds until the wood has been bent to the
desired shape.

Clogged Gas Burners Opened
with Pipe Cleaner

3 Common
. pipe cleaners
can be uzed to
open the tiny
holes in the
burners of an
oil or pas
stove when
they hecome
clogred. The
wire in the cleaners is stiff enough to be
pushed throwgh the encrusted holes, and
the fne bristles wipe away any greasec ac-
cumulations,

e

Increasing the Profits of Your
Peach Crop
A New Hampshire peach grower is get-
ting more money for his fruit by market-
ing it a little out of season. Instead of
buving expensive fertilizers to push his

MECHANICS

crop so as to have peaches a few davs be-
fore his neighborg, he planted about one
third of the orchard with pine trees. These
retard the ripening of the peaches three or
four weeks, and they also lessen the risk
of the fruit being destroved by early

irosts—W. H. Fitts, Haverhill, Mass,

Repairing Auto-Door Pockets

Elastic in the side pockets of antomo-
bile doors often decays aiter a short pe-
riod and allows the pockets to sag. One
driver repaired them by removing the rub-
her and attaching “zippers™ such az are
psed on wearing apparel. One edege of the
gipper is sewed to the door lining and the
other to the upper edge of the pocket.

Chain Keeps Tripod from Collapsing

To keep a cam- =
era tripod from :
collapsing when
one of the legz i3
kicked by acci-
dent, or when the
tripod iz used on
smooth tile or
wooden floors, sol-
der the ends ot
three equal lengths
of chain together
and then attach
the iree ends to the tripod legs. Tf small
chain is wsed and a neat soldering job is
done, this arrangement will not interfere
with the folding of the tripod.

Keeping Carriage Bolts from Turning

To keep carriage-bolt heads from turn-
ing when used in wood, cut a square hole
in a piece of sheet metal to fit the shoulder
on the bolt. Bend down the corners of the
metal and drive
them into the
wood over the
hole. This method
applies particular-
Iv when the bolts
are nsed in wood
work where fre-
quent tightening
and loosening of
the nuts arc nec-
LE5ATY,
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(7). WOOLDINE MASTS AND BOWEPRIT

and cheeks, Fig, 74, details A, B
and C, shows the three zteps re-
quired to make the mastheads.
The taper extends downward to
the top edge of the trestletrees,
and the sqoared sections below
thiz point have vertical sides,
Mext the cheecks are Ditted.
Those for the sides of the masts
are made as in Fig. 71. They can
bhe mupde with a simple slot {for a
sheave hole, or they may be slight-
Iy thicker to provide a wider glot,
into which a very thin sheave pul-
lev can be fitted. Cheeks on the
forward and after sides are thin
wooden strips glued to the masts
hetween the side cheeks: their
thickness must not exceed the di-
ameter of the round mast section
belpw, Note detail C, Fig., 74,
The sizes of
treatletrees (fore
and aft) and
Crosstrecs
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(athwartshipa) are given with the
resphctive masts to which they
arejattached, Therr lower edges
are tapered from about half the
depth to one-quarter of their
lengths from the ends inward
Those for the lower and topmasts
havs the crosstrees half-lapped
into the trestletrecs: topgallant
and roval crozstrees are thinner in
proportion and rest in notches
filed into their trestletrees to re-
ceive them, See Fig. 72, Be sure
that the center line of the trestle-
trees is flush with the forward side
of the mast, to provide a square
opening for the heel {lower end)
of the mast above, This should
be a loose fit, as certain rigging
lines must also pass through the
same opening as the wpper mast,
The top surfaces of trestle and
crosstrees are fAush, or nearly so,
to zeat the tops which rest upon
theni, The upper mast trestle and
crosstrees are glued in place; the
larger, lower trees should also be
doweled with bamboo splints fo
make them more secure. No
cheeks are required on the upper
masts, their squared sections he-
ing satisfactory for attachment of
the trestletrees. We can dispose
of the mizzenmast by noting its
exceptions to the first two, Its
masthead is simply “padded out”
with reéctangular wooden strips
an all four sides, similar to the
torward cheek shown at C, Fig.
74, Just below its masthead, a
sheave slot passes fore and aft
through the mast itself, And, un-
like the other two masts, the miz-

FEIEERND CHEER

pLUS GHLERT  CoeipuEEs 15 THE i'“:ﬁm,pg. il |
[ 5 LOWIR MRSTHIATS
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zen is not woolded, Reference to Figa, 70
and 73 shows the method and locations of
the wooldings an the bowsprit, fore and
mainmasts, Manufacturers’ nombers vary
for the same dizgmeter linen line used for
wonldings, However, the correct diameter
i that which will pass cleanly through a
Bao, 69 drilled hole, Beeswax is rubbed on
the line betore turning i on the mast,
after which the wooldngs are covered
with a coating of thinned orange shellac,
The masthead caps are all made similar
to that for the w|rnl-.u1 topmast, Fig. 7.
Their reapective sizes are [.:|1.1=11 in the mzst
tables. The smaller caps for the wapper
maste may hbe made from several thick-
nesses of matchbox wood glaed together
and sanded to the correct thickness, This
prevents them from splitting, Also, make "
theze caps ahout double length and width, = ARERETAFT I- l-l.'-l«*l'-s--.II
drill holes through them to take thew

mastheads and upper masts, and gloe in T
place. When dry, they can be filed anid HOLE- $ .
f . L " 1
sanded down to size on the mast, As .07 FOR P P |
. - - B e | PR
shown in Fig, 73, the lower, top and top- SADSE- SHRIULS ““‘;—@ )
ARES ™ j e . |
rallant mast caps are fitted at their for- VoHe - L
LB a )
ward ends, on both sides, with small wire ten i FALAAE
. - Y
eves, The roval caps need not he so Gked. | (= E Thiasmreand :
- A 1 [ N ] :‘:,1_-{: ain | I SEIART I'ﬁ —|-__ ﬂ
In the cearhoard eves, only, of the lower ""'”--"x_i { ST
- T -
amnd topmast caps, cingle blocks are hung. IPRTERL, . Eﬂl{ﬁ?" ThEAE
J— a . N TORMRET Ei . .
I'hetr s1zes for the three mast gl W A R 'y
_ . A sEcTion poimpl]  FORwWaRD
assemblies are miven in Fig. [ eiives searon AECTION Rotm TbaTLtneEs & | Lome
- P v LAHY ARES . FATLESRTES -
I'he diameters and depths ) . pa— CROGETREES 35 |--|[F,.'. ﬂsq.
N | IYETS M LOMG 50.°
of all tops, given in the mast P EYES DM + A 58 1OME
= FREE EK{+15 AT SI0E ] ‘.I
tablies, are made similar to the B AL RICNED I RHEE WIRE TYES - = 1o
. . - . - T > H W
spritsail top, Fir 69 with the )
exception of the number of
holes for deadeve strops, !
: . . _ SlulD A
whiclh will be given later when "OWELLE

thev are rigged. The rectan-
pular hole i the bottom of
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each top {except the spritsail top) is
wider than s fore-and-aft dimension.
It should extend sutboard beyond the
outszide of the trestletrees,

MECHANICS

slots through the stem alining
with the gammoning lines above.
Three wooden cleats are glued to
prevent the upper gammoning
lines irom slipping aft. The bow-
sprit i3 glued and doweled to the
beakhead grating so that it ap-
pears to pass into the bhull, The
gammoning lines are then wedged
inta their slots and the whole is
glued in position. Be sure not to
spring the bowsprit downward by
having the gammoning too tight
as only a firm, casy strain is re-
quired,

P o

..-—'_'_'_'-

to provide a free slot
abont as wide as hali the

UFFER MASTS
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Set up in the hackvard, this slide will
enable your children to entertamn them-
selves and their friends at home, The slide
consists of two sections, hinged together,
and should be made of quarter-sawed oak,
which is less likely to splinter than plain
sawed woods. Maple or birch may be used,
but all open-grain woods should be avoid-
ed. Also the grain of the boards wsed mn
the chute part should point downward to
avoid any possibility of injury from splin-
ters. The chute, handrails and all other
parts, with which the children are likely
to come in contact, should be well sanded
and given at least two coats of spar var-
nish every year to protect the wood.

Safety Device for SBetting Rat Traps

This simple device will keep & rat trap
from being aceidentally sprung or catch=
ing your fingers while setting it. It may
be made from
three pieces of

LS

board with the
snap held be-

lath nailed to- | A Cy
g!!} th f‘-Ir as i o Mo f ;’.'H
shown, L iise, 1 e e P ol

" K - I - i
the trap is | *_iﬁ”’:‘ v
opened and 7 T <
placed on the \"“*." 7

783

Two Sections of the 8lide Are Hinged Together
to Make It Collapsible For Stocage

neath the projecting fork, This leaves the
trigrer mechanism free so that the trap
can he set,

Soldering-Iron Holder from Piston

A soldering-iron holder and a flux con-
tainer can be made by cutting an old pis-
ton in two through the center of the
wristpin hole, The shank of the tron is latd

in the remaining .
ortionm of the B
. - iy

wristpin holes as P
shown, and in this T
position 1t 15 not
easily knocked off
the holder,

Waterproohng Solution for Boots

You can waterproof boots without in-
jury to the leather by applving several
coats of a solotion consisting of turpen-
tine, neat's-foot oil and vulcanizing rub-
ber, Kub each application well into the
leather with a cloth, allowing about 3@
howurs between coats, The zolution is made
by cutting the rubber into small pleces,
which are left in a jar of turpentine until
dissolved. Aboiit 2 in, of dissolved rubhber
in the bottom of the container will do. To
this solution add 4 oz, of the oil
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DIAGRAR OF WIRING

YVibration of Tight Wire in This Alarm Causes Horn
to Blow and Hesdlights o Flicker

Sensitive Burglar Alarm for Your Car

Maounted inside a car near the top, this
sensitive alarm will cavuse the lights to
Hicker and the horn to blow at the slight-
est movement of the car body, Three met-
al brackets are mounted on a picce of
bakelite, one at cach end and the third
near the center, The two end brackets
support a small wire that runs through a
hole in the third bracket. A tension spring
holds the wire tight and the slightest
movement causes it to vibrate against the
sitles of the hole in the center bracket,

MECHANICS

which closes the electrical circuit. The
lower and center brackets are wired in the
horn and headlight circuits, as shown in
the lower detail. A switch should be pro-
vided to cut out the alarm when not in use,

Film-Pack Holder Altered
for Smaller Films

You can reduce the cost of photograph-
ic films by adapting the film-pack holder
of vour camera to take a smaller pack.
Make a small wooden irame, the outside
of which should be the exact size of the
smaller pack that is to be used. Stain the
frame black and glue some thin black felt
to the inside 2o that the pack will it snog-
Iy to keep out light. The top of the frame
should, of course, be slightly thinner than
the ather sides,

C-Clamps Used as Grinder Guards
__Ei:l.mul:-.?

Clamped to
the work rest
on each side
of an emery
wheel, two C-
clamps make
pood guards |
to keep the |
work from
slipping off the edge of the face, when
grinding small pieces such as pins and
screws, 1 he guards permit the entire sur-
face of the wheel 1o be uzed, as shown,
and help to prevent the center from be-
ing grooved,

Craftmats and Blueprints on

“SOVEREIGN OF THE SEAS”

A Erﬂftmat of the stern and ]uwcr-
hull carvings will be sent upon receipt
of 50 cents. Craftmat No. 2, of the
carvings to go on sides of upper
works, 35 cents. Seven blueprints on
the “Sovereign™ are available for $1.25.
A free list of 380 practical projects
will be gent upon request. Also, a sam-
ple print with forty illustrations of fin-
ished projects available for 10 cents.
Address Blueprint Department.
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Caring for Ink Rollers

Press operators will find that after clean-
ing rollers with gasoline or benzine, it 15
a good idea to wash them with soap and
warm water, which removes the glazed
coating formed by the gasoline. This pro-
cedure 15 highly  tecommended when
changing from a dark to a lighter ink. To
prevent rollers from becoming flat-sur-
faced or dust-eaten, store them in a cabi-
net, which iz easilv made from the ship-
ping case in which they come~T. K Rice,

Walla Walla, Wash.,

Curving Shipmodel Decks with Steam

Shightly courved decks, made by steam-
ing a thin bhoard, give shipmodels a realis-
tic effect. First groove or score a thin
dleck plece to represent planking, which
can be done with a V-chisel or sharp-
pointed nail. Then suspend the plece,
planking side down, above a kettle of boil-
ing water, The rising steam will cause
the edpes of the piece to warp upward and
produce a curve. After the desired shape
has been ob-
tained, remove
the work and
allow it to dry
for about 5
minutes, after
whiech it is
glued in place.
The raised fi-
bers caused hy
steaming can
be smoothed
down with fine
sandpaper af-
ter the glue
has dried,

]
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Reading Gas and Electric Meters

Gas and electric meters are casilv read
once they are understood. The dials on a
ras meter, shown in the upper detail, are
pointing at the figures 3, 5 and zera, reg-
istering 35,000, Supposing the last read-
ing on yvour gas hill was 30,500, the differ-
ence represents the gas consumption for
the month, or 4,300 ¢y, ft, One revolution
of the small dial at the top indicates that
1 cu. ft. of gas has passed through the
meter. With this dial you can determine

| KILOWATT HOURS

5668

ELECTANS
METER

AMP. VOLT.

e

Wou Can Easily Learn to Read Gas and Electric Meters
Ly Dretermang the Amoiint of Consumption

the amount of gas used by a given appli-
ance, or if a leak is suspected, it can be
verified by watching the dial, An electric
meter is also easy 1o read, the consump-
tion being siven in actual figures, This is
read on the three dials to the left, the oth-
crs I""i":::f used for test purposes u1|]_'.'_ In
the lower detail the meter is registering
501 kilowatt-hourz, If the last reading on
vour hill was 404 kilowatt-howrs, vou will
find the amount of electricity consumed,
97 kilowatt-hours, by subtraction.

Motched Box Cowvers Poizoned
Rat Food

To prevent chickens and animals from
eating poisoned food prepared for rats and
mice, the poisoned-food container can be
coverad with a wooden box, of which the
cdges have heen notched as illustrated,
The notehez should be cut in all four sides
of the box zo that the rodents will have
easy access to the bait. If the poison is
mixed as a
fluid or it is
anchored so it
cannot be car-
ricd awavy
fromunder
the hox, there
will e little
danger to oth-
er animals in
the place.




Yoo Can Buy Colored
Printz for Pictura
Pazzled

Uae Short-Bristle
Brush to Spread
Thin Film of
Casein Glue

[ Evanly an -1
g J ) Tht"im?]:'tlly 2}21112-
&

wood Panel

Apply Print to Glue
Covered Plyweod, Tamp
and Eub with Clean
Clathy from - the Center
toward the Sides Until
the Eatlre Surface Is
Perfectly Flat

Powdered Casein Glue Is Mised in Cald
Water, According to Instructloss on the
Package, Being Careful o Eliminate Al
Lumps. Which Might Set under the Print
asd uee Hlisters: ZEpread Out the Glue in
a Thin Even Film with Strong Even Strokes
of the Brush amd Make Bure That Every
Spot Is Covered without Allowing the Glue
io0 Run Ower the Edge; in Five Minutes,
When the Glue Hes Become Tacky or Semi-
dry, the Print Is Applied Immmedigeedy afier
Using the Brush; It Should Be Cleamed of
All Traces af E-].'llt_ Which Is Done by
-W:.ll:in_g; Thoroughly in a Strong Halutlen
of Ordinary Washing Fewder and Water,
After Which It Is Rined with Clean Water

Hovel and Personal
Touches Can Be Added 10
Pleture Puezbes by Cuot-

1Jni; Ot Appropriate Lag-

| tering and Desigas; to Do
Thls, First Apply the Pice
ture to the ywaod wikh
Casein Olae, as Shown s
the Fhotos Ahbove, and
Then Attach Strips of
Flain Paper That Carry
the Deskpns with Rubber
Cement, hich Will En-
able Removal of the Papar
Picces afttr Sawing Qut
the Puzzle, a3 Shown in
the Circular Detail

b L BASSWO0D PANEL

Ta Hald a Dﬂigﬂ. an the Picture Tl:mpﬂ-taﬂllé- Apply
Rubher Cemment Sparingly to Both Contacting Surfaces,
Spread It Evenly, Allow the Cement to Dry for a Min-
ute or 3o, and Thes Press the Coated Surfaces Together
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for FUN anad PROFIT;

Photos of Your Friends ar Yourself, at Work or Play,
] May Be Sobstituted for Colored Prants
Rt on the Picture Puzzles

A High-Specd Motor-Driven
Scrolizaw, Fitted with a Spe-
¢ial Fine-Tooth HBlade Thae
Giives Admple Clearanes, KEn-
ables %ou 1o Cur Oor che
Purzles Easily, Leaving
yikiokl Hel@ad writhioue T eapr-
ing thz Paper

Hers 13 & Simple Methad of Hand-
FPunching Picture Puzzles Ot of Card-
bogrd Insteasd of Pheesootl, Far T hosa
Who Have Ng Scrollsas: Glug the
Picture to the Cardboard and Drive a
Metal Strip. Well-Sharpened and Bent
&3 Bhown Bolow, through  the Work,
Using & Hammer and a Hardwaool
Black ; ar Better Stiil, Use = Larmge
Wise, as the Pressure Can Be Applied
Blowly and Evenly to Make n Closn Cut

SHASFEMNELF
o
"'!n"- l“EE, Interlackim® Pliwsol Puzzles,
Which, When Assembled, Can
Feadily Be Picked Up from
the Table, Are Made by First
Sawnim Lrut Strips accoss the
Leength and Then pceoss thp
Width, Keeping the Assemnbly
Toagethor While Sawing: the
Digtail Above Shaws the Meth-
od Followed in Making the
Ciits 5o That Each Piece In=
teelocks wlth the Al jacent
Ones on Three ar Four Sides

a9
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Blyligh Feaf and Teapdo Cdll.ﬂud.
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Simple Method of Ventilating Attic
from Kitchen

By installing a skylight in the roof and
a grill-covered trapdoor in the ceiling, you
can provide a simple means of ventilating
your attic. The drawing illustrates how
thiz can be done by opening the skylight
and trapdoor from vour kitchen simulta-
neously by means of a rope and pulleys.
Im this way, a draft is created which quick-
Iy changes the air in the attic. This is
especially handy in summer to help cool
the rooms below,—E. Raymond, New Bed-
ford, Mass,

Phonograph Spring Clamps Ash Tray
to Chair Arm

P Ash trays

caf be fas-
tened to chair
arms by using
a piece of a
phonograph
spring. The
conter of the
gpring is an-
nealed and
drilled for a
paper clip or

THAY-
b S "
b

S WR—

-:""""'F"‘F = =

APADER CLIP A a rivet with
SPRING which thetray

is attached,

POPULAR MECHANICS

and the ends are hent elightly outward zo
they will not tear the chair covering. The
clamp will grip the arm so that the tray
cannot be accidentally knocked off.

Cure for Noisy Water Pipes

Noise in water pipes is sometimes cansed
hy fluctuating pressure in the city mains,
anmd has but one local cure. Remove 3 sec-
tion of pipe, about 2 ft. long. Thread the
two ends of the remaining pipe and attach
hose couplings to them. Then take a
length of high-grade garden hose of the
proper size and substitate it for the pipe
removed by attaching it to the couplings.
This will eliminate the water hammer and
will Iast for several vears,

Ruling Pen Used to Stripe Car

A pen type of drawing compass can be
used effectively for striping the body of a
car, Solder a small buckshot to the point
that is usually used as the center. To do
this, bend the peint so that the tip faces
the opposite leg of the pen. Lay a piece of
wet blotting paper on the pen leg, hold the
buckshot in place on the paper and press
the point into the lead. Then, holding the
lead apainst
the blotting
paper 20 the
shot cannot
slip off, solder
the point to
the shot by
running the
solder down
the steel point.
The wet blot-
ting paper
keeps the shot
from melting,
When using
the pen, the
hinge should be tightened as much as pos-
sible. As the straightness of the stripe de-
pends on the straightness of the molding,
which iz uged as a guide, be 2ure no bumps
of rust or pamnt are in the way. Lacquer
can be used for striping, but it softens the
undercoats and cannot be readily wiped off
if a mistake is made, and for this reason, it
is hest to use a fast-drving enamel of the
desired color;
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Rubber Cement for Wallpaper

When wallpaper has a tendency of con-
stantly coming loose near radiators or on
wall space over a chimnev, the paper can
be made to stick by fastening it with rub-
ber cement. The cement is diluted with
benzine until its consistency is quite thin
and it is then spread over the wall and the
surface of the paper without wsing much
care if it laps over. After applving the ce-
ment allow it to dry until tacky, and then
press the paper Grmly on the wall, When
dry, the cement that may have run out-
side the edges can be removed by rubbing
it with a cloth.—B, L. Gilbert, Chicago.

Balsa Clamp Made from a Cork

A elamp that
will hold thinstrips
of bal:a against a
stiff back ftor
sanding and trim-
ming, is quickly
mizide from a cork,
It is aplit in half
and notehed to
take a heavy rub-
her hband with
which it is attached to the work. The cork
is soft and will not mar the surface of the
wood.

THIN FUvsg0D
RUBBER BaMD

Making a Temporary Dark Room

If photographie developing and finizh-
ing must be done in a room that cannot be
permanently darkened, fit the windows
with extra sereen frames covered on both
siddes with heavy building paper. The
frames showld 6t snugly and the paper on
the outer side should overlap the window
casing,

Anti-Skids for the Iron Holder

To keep a metal stand for an electric
iron from slipping off the ironing board,
insert small corks in the holes found in
the hottom of
holders of this
tvpe. The friction
between the board
and the corks
keeps the stand
from sliding,
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Lengthe of Garden Haose Slipped over Swing Rope
Protect Clalld's Hands

Hose on Swing Protects Hands

Slipped over the rope of a swing as
shown, two lengths of garden hose will
protect a child's hands from chafing., The
hose should be long enough to extend 2
or 3 ft. above the swing seat.—Altamont
Cole, Centerdale, B, T,

Half Flowerpots Beautify Walls

Bare walls and un-
sirrhtly corners can he
beantified by growing
flowers in half Aower-
pots, which are wired
to a lboard and hung
in position as shown,
The pots are sawed in
halfl with an ordinary
handsaw, heginning
the cut at the bottom
to prevent chipping,
Old stumps and other ohjects may be
made into gardens by hanging around
them several such pots with flowers.

Keeping Chamois Skins Pliable

Adter wsing chamois skins for washing
windows and automobiles thev zhotld he
rinsed and left in a bucket of clear water,
By this treatment the skins will last long-
er and alwayvs be soft. If the skins are not
used frequently, put fresh water on them
occasionally,



NLIEE the ordinary B-eliminator,

that operates from a 110-valt ac.
houze-lighting line, the eliminator for an
auto receiver must depend on the G-volt
car battery for its supply. This means that
some method s necessary for changing
the de storage-battery current into some-
thing approaching alternating carrent,
which can be stepped up to high voltage.
Once this a.c. current is
made available, the elim-
inator design 15 quite
simple. Tests during the
past months hawve
shown that seme of the
B-battery eliminaiors,
desipned for use inocars,
.'||!_|| 1||-i'\-|_"= Lia those .'.'E'

feady present in the ig-

[

[ ALITOMBTIC of
RE LAY

TERATOR

nition system, while others are very quiet
and satiefactory.

In this article 1s deseribed a B-eliminator
designed for thoge who wish to azsemble
their own unit at minimum cost. The spe-
cial relays, vibrator and other parts form
the compact unit shown in Fig. 1. This
metal eontainer is 73 in, long, 6 in. deep
and 234 in. high. Shielded in thiz manner,
r.f. interference is avoid-
ed, and the various parts
are well protected.

Figure 2 pives the
simplified layvout and
wiring diagram and
shows the parts in their
relative positions within
the container. The au-
tomatic relay operates
when the auto receiver
1% turned on. The G-volt
battery current is fed to
the vibrator, and its pul-
sating-current output
goes to the primary of
the power transformer.
The high voltage a.c.

1 R {urrl:rl.tll'rum this tranz-

| ! GREEN __ SYhM sTEm ™, ) former is then used and

| . :?_, o ] ..:.f_i:_ H*:-‘ rectified, by the rectifier

1§ e U, q e tube, in the same man-

i - — --.‘i' ner as the nsual B-clim-

i E i [LOAB-BELEY RELEE B im.-'”',r et Tl j‘“?—.{:r

Balty s FILTE R COMPARTMENRT AT _._':9'—__ juo umnit, This small rectifier
""" R — tuhe changes the cur-

;o2

rent into dc, which



Receiver

—

A
paszes through the output filter and choke
assemhly,

An automatic load-delay relay gives full
protection to the rectifier tube and the vi-
brator, or “interrupter.” lts purpose is to
place across the transformer a dummy
load, similar to that of a radio receiver,
until the set tubes have reached their nor-
mal femperature and have placed the ac-
tual load on the unit. When this takes
place, the relay, which is in series with the
output, opens and removes the dummy
load from the transformer,

The hlter condenser unit, Ci, is an elee-
trolytic tvpe consisting of two B-mid. see-
tions; Cz a 02-mfd. buffer condenser; Ca.
a S5-mfd. bv-pass condenser, and Cs a 10-
mfd. by-pass condenser. The vollage-
divider resistors, K1 and R, are 20,000 and
F5.000 phms respectively. This eliminator
will produce 35 milliamp. at 180 volts from
a f-volt storage battery with a drain of
approximately only 2 amp. Recent devel-
opments in small full-wave mercury-vapor

rectifier tubes make possible even greater
efficiency in this type of auto-radio B-
eliminator with very little change in the
wiring.

As for the installation of the climinator,
it may be placed in any of the small spaces
indicated in Fig, 3. The connections from
the eliminator to the receiver amd car bat-
tery are shown in Fig, 4. Some makes of
cars have the negative side of the battery
connected to ground on the frame, while

{Continued o page 116A)
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ANTEMNNA
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zm  ARRESTER

FIPE TO BE WELL
GROUNDED

SHIELDED AR S |
DOWM LEAD e

]

PORCELAIM- | st
BUSHED —p
EYE SCREW |

.

PIPE 'y (GROUND)
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Filtered Antenna for One or More
Receivers

A nojse-reducing antenna system ig eas-
ily installed and enables the owner of an
apartment building to serve as many as
four tenants from a single antenna. The
parts necessary for the single-set installa-
tion, shown in the sketch and photo, con-
sist of the antenna transformer, shown
above, and the set transformer, below, to=
gether with a shielded down lead. No
tools other than an ordinary screwdriver
are required, The dome-shaped metal cast-
ing contains the antenna down-lead im-
pedance-matching unit. The connections
R and G are for the receiver down lead
and its grounded metal sheath. The set
transformer 15 fastened by a single screw
to the inside of the radio cabinet, as shown

L-u
e

/4

at lower right. The sketch at the left
shows the connections. Terminal G goes
to the receiver ground post. In order to
meet the antenna requirements of all re-
ceivers, 1t is necessary to try hoth leads,
A1 and Az, on the set antenna post to de-
termine the best position. Lead As is best
for short-wave receivers. Three more of
these set transformers, to serve other res
ceivers, may be connected by continuing
the same tvpe of down-lead ecable to the
posts marked SHD and ANT on each
transformer. Or, if preferred, separate
down leads may be run direct.

Hint for Battery-Receiver Owners

Continuous squeals in battery-operated
receivers are often noticed when a new
detector tube is inserted. This squeal may
e stopped if the detector-plate voltage is
slightly reduced. 1i 6732 volts are speci-
fied, start with 45 volts for a test,
and readjust the detector for best
volume on a distant station. Indi-
vidual tubes vary as to the amount
of B-battery required for clearest
reception and best distance. This
readjustment of plate voltage may
alzo be applied to the r.f. ampli-
F fier stages.

i CYs2

~  Vest-Pocket Resistance Indicator

This calibrated resistance indi-
cator enables the experimenter to
determing quickly the necessary value of
resistance required for any purpose in the
circuit. It may also be used as a tempo-
rary voltage divider for tapping off fixed
valtagres from a power supply. When nec-
essary to replace a defective or burned-
out resistor, the indicator will immediate=-
{Continuwed to page [18A)
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Heguired Value for
Any Resiator

ST

\

i



Practical Radio =,

Suggestions

HLADCHINE
FOR MAGRETH

= mmin 1Y
FELLNER

THRGIGH EBGE |
aF CAR

Phonograph Necdle Scl- ri
dered to Edpge of Metal |

Dippbragm in Od Head-
phong ta Repreduce Phos
nograph Records through
Anlic Amphfier; Hulher
Bands Hold Pick-Up to

Arm

Lo Al ALUMNLE |
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Rether Foom
Lefr, 'Wood

upport wides

Tuning Scak for Midpet
Thae F L

RE & Comphe

Ia Fastonid Jea ]";|.'||'|__ B

Above, Piane Hinge Handy
for Constructicg BMetal Re
cotver Cabineis: When Ad-

TP, {u::i.n

Herew im Fiﬁi‘ . Be-
" cw, Will No Longer Take Up
5 o Slack in Dreum-Dial Cable, a
o] Hele BMay Be Drilled near
Quter Edge of Drum to
Mount & Tension Spring, as

Shown in Figs. 2 and 3

-

Fit Ta-
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e BEOTCH AW BLADE

ii%_j OF SCREWDANER

Moiched Screwdriver Is
Wselul For Looping Wires
around Emall Sewscrews

That Are Often Laocated
in Difficult Peoastions -
dor Receiver Chassis and
in Shiclded FRadio Stapes

Abave, Protective Fuose in B-Pasls
tive Lead Is Eazily Replaced if
Mounmted beblnd Cur-Out in Bake-
lite Fromt Panel of Receiver or
3 Test HBot; Laft. 3 Metal Panel Is
] Placed below the Alomisgs End
i Birackets in This Expecimental

| Short-Wave Hecedver for Added
Shielding and o Protect Unders
chakdss Wiring; Sub-FPanel Brack-
I gte Are 275 Im. High; Rubber Feet
K \ under Corners Frotect Table
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Celluloid Shield behind Contral Knobs Protects Fanel
from Fingernall Scratches

Protecting Radio Panels

Polished-wood radio pancls soon show
scratches and scars around the various
control knobs, This may be prevented hy
mounting a sheet of transparent celluloid
under them as shawn in the phote, The
knobs are removed and a piece of paper,
pressed over the projecting shafts, will
provide a template for cutting the holes in
the shield, The edgpes are trimmed to suit-
abhle shape, after which the shield is
J11uunt|:||l and the knobs replaced,

CHs e

Tuning A.C. Short-Wave Receivers

Fluctuating line voltage oiten prevents
the owner of a short-wave receiver, or
converter, from tuning in and holding
faint signals from foreign stations. If a
regenerative detector is emploved, it is
Iy pushed to the limic and at this
point it will zpill over and go into oscilla-
tion unless a steadv voltage supply is
“~itaintained. Liuu-\'ultag: Auctuations can

be avoided by the use of a seli-adjusting

line—eaqntrel, or amperite, inserted In one
‘ lead of the power cord to the set. This
regulates the voltage to the transformer.
et
[ Blueprinta covering radio construction
articles in past issues can be obtained for
25 cents each : when material lists are oot
included in the articles, these are avail-
able without charge upon receipt of re-
turn postage.

L
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Pepping Up Old Battery-Set Tubes

Tubes of the 201A type, that have been
in service for some time, may bhe rejuve-
nated by a simple method that does not
require the use of a booster. All that 1s
necessary i3 a standard four-prong tube
socket and a 2214-volt B-battery. This
battery is connected to the filament posts
of the socket, and the tube 18 inserted and
left for 45 seconds, Itis then remaoved and
placed in the recciver from which the reg-
ular B-batteries have been disconnected.
The recciver filament rheostat is then
turmed full on for 10 minutes without the
plate voltage. Tubes hoozted in thiz man-
ner will often give good service for sev-
eral months,

Adding a Eemote Speaker

A magnetic speaker, for use in an ad-
joining room, may be casily added to your
receiver without disturbing the set wiring.
The extra speaker may be turned on or
off, or operated in conjunction with the
set speaker as desired. Lampeord may be
useed to connect the distant speaker to a

{Continoed to page 1204)
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HI5 =andinz machine, assem- |

bled from =eli-alinimg <hait
hangers, twao 30-in
F-in, steel shafting, four iron |
pulleys and & hardwood table, is
easily set up in the hasement
workshop, [t has ahrasive i e
belts, one fine and one coarse, and
catn he innumerahle fin-
ishing operations on curved, an- -
gitlar or Hat work, The high specd
6f the helts leaves a4 smooth hnish
with the gran, amd most impor-
tant of all, sharp, clean edges and | 2

fenmihs af

FWil

el TOr

corners-on square or rectangular |

wark, By fitting metal inserts |

the table to provide accurate sur- | gy 8
face plates and u=ing special abra- 5
sive belts, the machine may be | E

used for various Lapping and line ¢
grinding operations on metal. BT

o malkme the machine it 15 est I-g_l""-:'::l'f:_l_E'\"-.:_'-l::EI 2T

to have the belts at hand so that
1,}[;4]' |'.||_||:-':-'-- can be ;,-I'-:I'-{'.]_'- ||';'|._'|-.;|
and alined. Belts of any size can
be abtained from manufacturers of abra-
sives aned zamilar materials, As can e seen
from the illustration, the machine is set
up in the basement or in any room where
the cethng 15 sufhciently rigid to carey the
upper pulley assembly, which is bolted di-
rectly to the joists. The work talde s
made up of hardwood, slotted to take the
heles and permit their remaoval. The legs are
carefully anchored to the floor so that the
pulleys aline properly. The adjustable
hangers provide a meang of tenzioning and
tracking the belts. The motor 15 mounted

FILLED HOLES o iy | i {

“ SANDING MACHINES
Jor Ithma_ll Shop

"= SELF-ALIHIMNDE HARGERD

P
fraee] W

SHIRFT

| ZEE" PULLEY”

i P EELT i
{ | IFINE] s
S 3ALLT [
I ICOSRSE )
| BACRING

PIECES, |

T

P Rt bt [ e

on the table top between the belts and it
drives the lower-shalt aszembly with a 2-
in. Aat leather belt. The speed of the low-
er shaft should not exceed 1000 ropom.
DMmensions of the machine can be altered
to snit the location, and the belt or pulley
wizes, too, are variable, Also, the backing
picces of hardwood can be made with
either a convex, eoncave, or flat surface to
adapt them to work of any form, as the
hiclt will conform to any of these sarfaces
when the work is pressed against it. Only
light pressure 1% used in sanding as the

~O7
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high speed of the helts causes the abrasive
to cut very fast. A lVi-hp. motor is suit-
alle for lighter work but for continuowus
operation on heavier work either a 34 or
I-hp. moter should be used. If a motor of
either of the latter sizes is used, special
wiring 15 necessary as it 15 not safe to
throw such a heavy load directly on the
hounse-lighting cirenit,

Now for the sanding disk : You will nead
a ¥ or ¥-hp. ball-bearing motor, an 8-in,
sandimg disk, a few pieces of flat iron and
angle iron besides a metal plate 16 or 18
in, square. Due to the horizontal pozition
of the disk, the machine is adapted to a
preater variety of operations than the or-
dinary tyvpe having a wvertical grinding
surface. Various guides and fences for
gpecial work are easilly attached to the
metal table. In addition to surfacing work
on small parts of ecither metal or wood,
the machine is particularly useful in sharp-
ening cdge tools, With a sheet of fine em-
ery cloth glued to the dizk it is possible to
praduce an edge on plane irons, chiscls
and similar tools obtamable in no other
way, The blade may be held at the cor-
rect bevel and the edge is then antomati-
callv ground square across, a necessity if
the tool is to work properly. The base 13

POPULAR MECHANICS

made of angle iron with flat-iron hraces to
make it sufficiently rigid. The table is cut
out to receive about one-half of the disk,
and the table is bolted to the angle-iron
frame with flat-head cap serews,

When mounting the motor, see that the
surface of the disk is lush with the top of
the table. This may be done accurately
by clamping a straightedge to the table
top. The added thickness of the abrasive
disk brings the grinding surface above the
table sufficiently to engage the work.
Grinding is always done between the cen-
ter and the edge of the disk. Work to be
sutfaced should never cover more than
half of the disk as the cutting action in
two directions will leave scratches, The
grinding pressure should always be light
to avoid seratching and burning,

Cutting Drill Rod and Tool Steel
with Hacksaw

A saving in time and blades will result
if vou use a cutting oil when sawing tool
steel or drill rod with a hand hacksaw,
The blade should be drawn its full length
across the material being cut. With prop-
er handling of the saw, one blade should
cut 12 to 13 pieces of l-in. drill rod—
Emery F. Bull, Chicago.

Interchangeable Heads for Hammer

Machinists can
increase the useinl-
ness of their ham-
mers by altering
them fer inter-
changeable heads,
The peen of the
hammer is flattened
anid then drilled and
fitted with a set-
screw, to take the
various heads, The
shanks of the heads
are also drilled to take the setacrew, as
shown—G., H. Hill-, 1Ip"n.'i'llimaeﬂ:lt., Mass.

By magnetizing the top of a botile cap-
per with an old Ford magneto magnet, it
can be made to hold tin caps in place while
capping : only the steel type of capper can
be used in this way.



POPULAR

MECHANICS

799

Counterweighted Sash Impmves the Hotbed

Yaul 5. Davis of Bath, Ohio, fowund
that the lifting of his hothed sazh
mvolved considerable work, =0 he
devised a counterweight system that
enables him to ratse the sash with
very little effort. At the back, he
erected two uprights, made by nail-
ing two 5M-in, by 12-ft, boards to

Hothed Zash Is More
Easkly Handbed Ly s
ing Counterweighis
That Slide in W-Shaped
Piats Centered behoad
the Bids

the edges of 2-by-4-in. pieces, so that a

hollow paost,
formed.

with one side open, was
These were braced as shown, with

the uprights centered behind the
gash., Near the tops he mounted
window-sash pullevs through which
a rope was passed, fastening one
end of the rope ta the front edge of
the frameé and®the other to a sash
weirht, 500 that the latter could
move up and down in the post
channel. Two additional pullevs are
fastened halfway down the front of
the post to keep the ropes out of
the way, but these could be omit-
ted. Friction of pullevs and hinges
was Tound to he sufficient to take
care of any differences in weight of the

moving parts, and to hold the sash in any
desired position,

Balancing Planer Knives

Wood-planer knives should be balanced
to prevent vibration at high speeds. This
can be done on a sensitive scale as shown

in the drawing. A ______ H

knife-edge is
F!IH;E F.le! A

placed on the seale
and anather is set
on the bench near
the scale. The
planer knife is
then placed on the
edges and each end

s WIFE ECGE

iz weighed. If one end weighs more than
the other, some of the metal can be ground
away until both ends balance.

Preventing Bubbles When Painting
Damp Surfaces

When it is necessary to paint a damp
surface, the formation of bubbles or blis-
ters can usually be prevented on the work
hv mixing water, 1 tablespooniul, to each
gallon of paint. Treated in this manner,
the paint will How on the surface evenly.
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Baby Chicks KE% Bafely in Portable Pen Made from
Id Cardboard Boxes

Fortable Cardboard Pen for Chicks

A portable pen for chicks can be made
from three or four cardboard boxes. The
one shown is made from three laree boxes
and can house 1530 chicks, The 1_.|r]:|.-i and
hottoms of the boxes: are cut away and
ane corner i split d®wn, after which they
are fastened together by nailing the ends
to 1 by 2-in, boards, using tin washers un-
der the nails to keep them from pulling
through the cardboard.—W. C. Wilhite,
Hornshby, TI1,

Jig for Bending Copper Tubing

Copper tubing may be bent without col-
lapsing by using a hardwood jig, A piece
of wood of a thickness equal to the out-
gidle diameter of the tubing 15 turned to a
ifiameter corresponding  to the desired
bend, and then mounted centrally on a
sfuare base upon which diagonals have
been drawn, Bolts should be wsed for
mounting. A bloek of wood, several inches
wide and of a thickness equal to the diam-
eter of the tubing, is squared at one end
and serewed or bolted to the base with the
square end even with one of the diagonals,
The Block should be spaced just far enough
from the wood disk to allow the tubing to
pass between them. A 34-in. hole iz next
drilled through the center of the disk and
the base, One end of a 34-in. strip of
wood, about 2 in, wide, is bolted loosely in

POPULAR MECHANICS

Ahe center hole. On the dnderside of this

moving arm, and at a distance from the
disk equal to the diameter of the tubing, is
screwed a strip of wood of the same width,
and of a thickness equal to the diameter
of the tubing, To use the jig, turn the
arm against the block and insert the tub-
ing, moving the arm around the cirele to
make the bend, Complete U-bends, small
angles and spiral coils may be made from
thin-walled tubing. To make spirals, bend
a complete circle of tubing, spring it up-
ward slightly and move the tubing for-
ward in the jig the distance required to
make the next coil,

Elastic Binder Prevents Dropping
Contents of Waste Basket

To keep the
contents of
waste baskets
from being
dropped when
rathering
them from the
offices, one
janitor made
a number of
detachable
binders, one
of which is attached to each basket as it i3
picked up. Four rubber bands, cut from
inner tubes, were knotted together as -
dicated, and wire hooks were attached to
the free ends 30 that thev could be fas-
tened across the top of the baskets, —G. E,
Hendrickson, Argvle, Wis,

Cotter Key Keeps Qilcan Spout
from Clogging

A small cotter kev, or a piece of light
wire bent to the proper shape and insert-
o into the end of an oilcan spout, will
keep it from becoming clogged by dirt or
heavy grease, This
arratigement daes
not interfere with
the flow of ol and
i5 useful in parages
where it is often
necessary to push
an oilcan spout into
a grease-clogped
oil hole,
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Copperplating with a Paintbrush

Large and irregular-shaped olb-
jects that are dificult to electro-
plate or dip plate, may be given a
thin, adherent ecoat of copper by
first painting the cleaned surface
with a solution of Ive, 1 1h,, dis-
solved in 1 gal. of water. Tmme-
diately after painting the surface
with the Ive solution, go over it
with another brush that has been
dipped in a saturated copper-sul-
phate solution made by placing
copper-sulphate crystals in a jar
of water until no more will diz-
solve, Different brushes must he
unsed in the two solutions, anid
they should be thoroughly washed
in running water after use to pre-
vent deterioration. Battery jars Fd
or stoneware crocks are the best }5/
containers for the solutions, which — Fead
may be preserved in bottles for
future use. In plating by this procezs, only
ro over the surface once with the copper-
sulphate solution, and avoid brush laps as
much as possible. The work may be cleaned
by washing it with gasoline or carbon tet-
rachloride, and corrosion may be removed
with steel wool or emery paper.

Water Kept from Running Down
Arm by Rubber Disk

When washing
wallz, cetlings or
windows, a ruhber
disk slipped over
vour arm will keep
the water from
runting down the
gleeve, An oval
hole is cut in the
center to fit the
ariin, The rubber
should be heavy
enough to keep it
from bending over,

Road Oiler Carried on Truck

Small towns and rural communities that
have no paved roads and streets will find
this portable oiler inexpensive as it is
made from an old oil drum and pipe and
fittings. Remove one end of the drum and

a1

Qiter Haubed on Truck Is Made from Old O0 Draen snd

Fipe Fitings

screw a short pipe into the bung n the
other emd. Then attach the spraying noz-
zle to this pipe. The nozzle consists of
two 3-it. lengths of pipe perforated on the
lower side for the discribution of atl and
screwed Iinto a tee, which s in turn
screwed into the short vertical pipe. The
outer ends of the nozzle are ftted with
caps. In uze, the drum is set on a truck,
and a stopper with a long handle is pro-
vided for the bung., The barrel iz then
filled with oil by means of a pitcher pump
as shown—L, E, Kramien, Shirley, Ind.

Wire Mesh Protects Signs on Trees

Landowners who tack paper signz on
trees can protect them from being defaced
or torn off by stapling fine wire mesh over
the signs, as
shown in the
photo, Thiz
makes it im-
possible to get
at the sign
without first
removing the
wire, which 15
rather difficulr
if it has been
well stapled.—
I. R. Parker,
Hartiord, Ct.
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M;u ou Can Do

By W. CLYDE LAMMEY

FOU can now use yoir drillpress for
many other operations besides drill-
ing. In some cases, the extra fittings are
mercly improvised jigs, while, in others,
special attachments, furnished by the man-
ufacturer, are required. The foor-tvpe
press shown here, ean be fitted with a sim-
ple attachment for mortising with a hal-
low ehizel, which leaves the corners of the
mortise perfectly square, a decided aid in
fitting the tenon. Where very accurate
work is not highly important, a router hit
can be used nstead of the chisel. After
the work is laid out, a bit of the correct
gize is placed in the drill chuck, and the
spindle stops are set so that the hit will
cut to the required depth. Holes are
drilled to remove as much waste as possi-
ble, after which the work is placed against
a fenee clamped on the drll table, the re-
valving bit i lowered into the mortise and
the remaining waste is cleaned owut.

In cutting grooves for inlaying, a drill-
press can be wsed for both curved and
straight work, A small router bit, ¥s or
4 in. in diameter, is used, and straight
work iz placed against the fence clamped
to the table. Then, taking light cuts, the
work i moved slowly along the fence. In
ronting fine prooves in cuarved work, a
large plywood table is clamped to the ta-
ble of the press. Into this is driven a small
pin just behind the bit, to serve as a guide.
By holding the curved edge of the work
against the pin, the bit will follow the
contour of the edge.

Accurate grinding and
fine lapping can be done
by using a 3-in. spindle,
about 2 in. long, threaded
onto a brass disk, ¥4 in.
thick. It is best to have
this trued up on a lathe
after assembling, so that
it will run troe. A disk of
fine emery, or Crocus
cloth, is then glued to the
face of the brass disk.
The spindle is locked in
the chuck, and the work



is held in a drill vise so that the grinding is
done hetween the center and rim of the disk,
Only light pressure is required for a fine finish,

A tool, known as a hole or cirele saw, is
useful for a number of operations in both
metal and wood, in sawing out

“wilh «. DRILLPEL

FEORY TO MSDUNT
AMT USE GRINDING

AND BUFFING 'WHEELS
FOR LIGHT '&\JRK

disks or in forming irregular-
shaped blocks, as is often neces-
sary. The tool consists of 3 small
center hit, which drills a pilot
hole in the work, and a cylindrical
saw, concentrically mounted, with
teeth on its lower edge. These
saws are made in various sizes to N
fit a common spindle and can be B

used for either metal or wood.

Paint mixing with the drillpress may be a
Bt out of the ordinary, but can be done much
quicker than by hand. All that is necessary
is a stirring paddle made of heavy wire, as
shown in one of the drawings. This is locked
in the chuck, the pail containing
the paint to be mixed is placed on
the table, and the paddle is low-
ered into it. The spindle should
he run at the lowest speed, other- \
wise, the paint is likely to be
thrown out of the pail. The press can he
similarly used to mix or stir other solg-
tions.

The drillpress, inverted, also makes =
convenient spindle sander. The sanding
drum may be a 4-in, length of I-in, maple,
drilled lengthwise in the exact center to
fit a flength of Y-in. iron rod. The latter
is threaded along 5 in. of its length and is
then slipped through the drgm, after
which a nut and washer are run down
against each end of the drum. The assem-
bly is then mounted in a lathe and the
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drum turned down. Sand-
paper is glued to the drum,
and the projecting end of
the rod is tightened in the
chuck so that it projects
above the table. The spindle
15 run at high speed to pro-
duce a smooth finish. With
the head in the zame posi-
tion, the machine can be
used for shaping on either
straigpht or curved work, em-
ploving a short spindle to
hold a wing cutter of the
ivpe now sold at what is a
practically nominal cost,

With the head back in the normal posi-
tion, the press can be nsed effectively for
iling. A round file is wrapped with heavy
paper and locked securely in the chuck,
the paper protecting the chuck jaws from
the file teeth and at the same time provid-
ing a better hold. In this way, the press
can be used for both external and internal
filing operations by running the spindle at
high speed and moving the file up and
down as it revalves,

Using a piece of thin brass tubing of the
required diameter, with one end plugged
with a piece of dowel so0 that it will not
spring under pressure of the chuck jaws,
vou can drill holes in glass. Emery pow-
tler is mixed with oil to form a thin paste,
which is applied to the surface of the glazs
where the hole i to be drilled. Then the
end of the tube is hrought in contact with
the surface, and the cutting end of the
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tube is kept flooded with the abrasive
paste. With care, it takes but a minute or
50 to drill through ordinary plate glass by
this method. Still another adaptation of a
drillpress, fitted with a spindle lock, is
clamping light glued work that must be
kept under a slight pressure.

“Corking” Improves Potato Crop

According to experinients carried on by
government experts, seed potatoes, cut
twao weeks hefore planting and kept under
the right conditions to “cork over,” per-
minate earlier, and have an even growth
and increased vield., Keeping the zeed at
a temperature of 607 F., with
a relative humidity of 87,
rives the best results. To
keep the air moist, put sev-
eral wet burlap bags on the
floor or hang them from raft-
ers, while an oil heater can
be used to hold the temper-
ature at the right point. Af-
ter cutting the potatoes,
they should be placed in
barrels or sacks.

Homemade Pipe Wrench
from Generator Chain

A short picce of gencra-
tor-drive chain, attached to
a pair of pivoted handles as
shown, makes a good pipe wrench. The
pins in the ends of the chain are mserted
inn holes drilled in the ends of the handles,
While it is necessary to have soch a
wrench for each size of pipe handled, the
cost is so small that you ecan make several
of these wrenches for the price of one pipe
wrench, If the
smooth side of the
chain is placed
against the work,
a wrench of this
type may be used
forcompressing
piston rings.—L,
Strosnider, Ha-
vensville, Kans,

GEHERATOR= : B
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#[ Bushings can sometimes be forced out
by half filling them with heavy grease and
driving a snug-fitting shaft into them.
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A Quick-Acting Vise That

SCREW DiA.
y FLUE 142
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An efficient quick-acting vise
i hench serew

nut provided with

can be made feom
by sawing the
the screw i two, and mounting
the halves on verticl i:-.'-'-'= o Lhat
I,f'l.,-_'. catt hie ||:1]||'1| apart to re-
lease the puter vise

j;.'-.'-. i- "|;_|'_q ot . i'l_ "|:|_| dwaond and

serew. 1 he
A
is mortised to two slides, which
befween guiles
to the bench, while the
inmer jaw i rabbeted

work il w oo
SCTew el
it the
natched on each suile

for the slides, Both jaws are drilled

hemch mid
i
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aleout o
the vise serew, henpper onides are made
ol I 'l!l.il |Il:'.|..
when sorewesld m ':||:'\-'i|':l|'l aeain=t the un-

P £ +h 1 o T i g .
dersifde of the bench top, their lower edges

. 3
irom the top to 1ake

. " .
1 i --|---."| L] iiter ol scl w

are parallel ta the top, The amner upper
ruide can be screwed directly 1o the bench
el

screwed to the bench legs The vertical
jaws, which clamp the screw, are hinged
together at the lower ends and at the top
joined by means of a coil spring. Recess
one sile of each of these jaws to take
halves of the nut. To prepare the screw
nut, saw out two sectors of about 60°
each, directly opposite each other. This
removes the hotizontal parvig of the threads
and eases the releaze and cluteh action of
the nut. The Aange of the nut = placed at
the hack, A platform to support the ver-
tical jaws 12 supported by a cleat screwed

iy ™ = -

¥
Faal, P ne awer o -|l.'- arc a75 1T,

the Upper anes, the inner o

to the under edge of the lower bench rail
The pedal, with which the grip of the split
nut is released from the serew, s hinged
to the rear cdge of the platform, and a
cleat is screwed across the lower side of
the platform to take cords operating the
vertical jaws, To use the vise, release the
screw nut and shide the jaw aramst the
work : then releaze the pedal. This allows
the nut to grip the screw, after which a
turn of the handle will tighten the vise on
the work,
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Punchpress Made from Magnet

LB

Large Horseshoe Magnet Makes Specdy Punchpress
for Light Metals

Made from a large horseshoe magnet,
thiz punchpress can be used for fast work
on light metals. A number of holes rang-
ing in size are drilled through the legs of
the magnet and a punch is made to fit each
hole, A handle iz pivoted as shown and
the magnet iz bolted to a bench or suit-
able hase. A compression spring, shpped
over the top of the punch and held by a
washer and a pin, provides a recoill.

Repairing Motor Blocks by Bronze
' Welding '

Muost cracked motor blocks can be per-
manently repaired without removing the
damaged part, and without preheating, by
bronze welding. A weld made with an
oxvacetvlene torch and bronze welding
rod is stronger than the original cast iron.
Before zstarting the weld, thoroughly clean
all grease and dirt from the crack and re=
move any accessories or parts that might
be damaged by the heat. Parts not readily
removed may be protected from the heat
by covering them with wet asbestos. With
a cald chisel, groove the crack to an angle
of about 90° and to a depth of at least %a
in. The rough, chipped surface left by the
chisel helps make a strong weld. Before
welding, the curface of the cleaned crack
should be thorowghly coated with the
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bronze welding rod. To do this, heat the
crack to a cherrv-red with the torch and
then apply a generous quantity of bronze-
welding flux; also heat the rod and dip it
into the lux, While the Auxed surface is
still. red, apply the rod, rebbing it over the
surfaces to be coated. Care ghould be tak-
en not to overheat the rod, as this will
make the welding almost impossible. When
the bronze looks wet as it flows from the
rail to the iron surface, the heat 15 satis-
factory. A thin, smooth coating is all that
i5s required for the operation. Tn Alling
the crack, use as little heat as possible,
making only a portion of the weld at one
heating, to prevent any  possibility of
cracking the block. It iz a good idea to
weld about 1 in. at a time, alternating
from one end to the other to allow the
completed parts to cool.

Drill Holder from a Timing Gear

Holders for drills can be made by fas-
tening an old fiber timing gear to a wood-
en base and fitting a metal band around
the outside of the gear to form receptacles
for the dreills hetween the teeth, The deill
sizes may be marked on either the gear
or the hand
opposite each
receptacle,
The type of
Fear shown
holdsthedrills
in an oblique
position, while
a bevel gear
will hold them
vertically,

Repair for a Broken Saw Handle

Broken or split saw handles can often
be repaired with a bicycle spoke.. A small
hole is drilled through the handle’as shown,
to take the spoke, The
top of the hole is re-
cessed to take the hent
end of the spoke, while
the lower end is coun-
tersunk for the special
nut with which these
spokes are fitted.—
Clarence Myers, Win-
chester, Ky.




1( ITH proper precautions, many hoat

hres can be prevented., Fire-insor-
ance regulations demand that the point
of rreatest danger—at the carburctor—he
adequately protected with a drip pan and
flame arrester,

For the converted mator, a simple home
uit, congisting of two cake pans, shown
in Figs, 1 to 4, inclusively, is effective.
The copper tubing is attached with 907
connections, tapping the free end into the
intake maniiold. Installation can he hy
means of metal elips to the motor bed, The
pan outlet should

FIRE PREVENTION
- On The Small ﬁ.{?ﬂ -

be aft.

The Fas tank
should be properly |
ftted with a con-
nection 1o the deck
plate. One of the
maost 1|.ELIL|:'|"'I:"|:'|'.'ILIE
comhbinations possi-

fumes have nowhere
to go but into the
bilge where they are
often ienited by a

turn of the starting

motor, Some fumes,

ble results when the
tank and deck plate
are not connected,
as in Fig. 7. When-

of course, are cer-
tain to settle in the
bilge, and it is there-

ever the tank is
filled, dizsplaced
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REDUCER

fore necessary to
provide zome cfiec-
tive method of ven-
tilation, Contrary (o

the ideas of the nov-

ice, vents are usual-
Iy placed to circulate air from the after
end of the boat forward, as in Fig. 8, and it
iz only in very fast holls that the straight-
in, strafght-out arrangement should be
1sinl, .:'_;-jt!1E:I|L! fire alarms, ]"i.",;'. 9, should he
mnstalled on a cabin boat; one or (wo over
the galley and in the engine room,
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Pivoted hetween Sides of Wheelharrow, This Rack
Keeps Wind from Scattering Load of Light Material

Rack Holds Load on Wheelbarrow

To keep light material from being blown
off hiz wheelbarrow, one gardener pivoted
a rack between the sideboards so that it
could be turned down over the load and
fastened under a catch screwed to the
front end of the barrow, The rack was
made by natling short pieces of lath across
a long lath, one of the crosspieces being
rounded at the ends to pivot loosely in
holes drilled through the sideboards.

Watch Used as Speed Indicator

An old dollar watch can be converted
into a speed indicator by attaching a 34-in.
hard-rubber ball to the winding stem (o
fit a shaft, First find out how many turns
the winding
stem makes
for ¢ach com-
plete turn of
hoth the howar
and minute
hands. Wind
the watch and
set 1t at exact-
Iy 12 o'clock
with the sec-
ond hand at 60, Hold the ball on the stem
against the center of the rotating shaft
and count the rotations of either hand on

MECHANICS

the watch for a period of 1 minute as indi-
cated by the second hand. Then multiply
this by the number of rotations the wind-
ing stem makes in turning the given hand
once, which gives vou the zhaft speed,

Fine Work Illuminated with Small
Magnifying Glass

When doing fine work by the aid of a
magnifying glass under artificial light, a
second and smaller glass can be vsed ef-
tectively for reflecting the light directly
on the work. A picce of stiff wire is at-
tached to the small glass and the wire is
wrapped around the handle of the larger
one, 50 that it holds the reflector at an
angle directing the light on the work,

Facing Valves in Airplane Motor
without Removing Cylinder

To eliminate pulling a cylinder in order
to face and grind valves on one type of
aviation motor, the following short cut
can be used: A strong grinder handle is
keved to the valve
stem, and a fine
double-cut file is
inserted through
the port hetween
the valve and the
seat, Then, hold-
mg the fle hrmly
at the proper an-
gle, turn the valve
in one direction,
being careful not
to exert too much
pressure until burned spots are removed.
The job is then smoothed up with grind-
ing compound to make a good seat,

Adjusting Automobile Brakes

When adjusting automaobile brakes of
the tvpe having an external wedge on the
outside of the brake housing, it is often
found that, when the wedge is turped one
notch, the brake drags, but when the pedal
is pressed down, the brake is not effective.
This is caused by the pins that rest on the
wedge not returning to their former posi-
tion until the pedal is pressed. For this
reason, the pedal should be pressed down
after the wedge is turned one notch.
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Detector to Find Grounded Wire
of Lighting Circuit

One wire of the 110-volt current deliv-
ered 1n most cities 15 grovnded, and in do-
ing any type of wiring, the wire that 15 not
grounded should be the one which is
opened by the switch. For this reason,
one can use the following apparatus for
determining which wire iz grounded: A
prong is attached to one terminal of a
Jd-mifd., condenser or larger, and a pair of
headphones is attached to the other ter-
minal and to the ground. When the test
prong touches the wire that is not ground-
ed, the headphones produce a hom.

Destroying Wood-Eating Ants

An cffective method of destroving ter-
mites, wood-eating ants, in porch supports
and joists, i3 to drill several 14-in. holes at
a downward slant above and below the in-
fected wood. Then, with an auto grease
gun, a mixture of creosote or a specially
prepared insect destroyer can be squirted
into the holes, If plain creosote is nsed, it
should be mixed with a small amount of
gasoline, so that the liquid will quickly
penetrate the wood. Repeated injections
of the mixture should be continued until
the wood is saturated. The holes can be
sealed with corks after flling.

Extension Jack for Repairing Fenders

Repairing
car fenders
usually re-
quiTes an €x-
tension jack
for holding
the wark as
nearly as pos-
sihle in its
normal posi-
tion. A tool
for this pur-
pose can he
made by weld-
ing a picce of
2-in. steel tub-
ingto the hase
of an ordinary
car jack. In order to adapt the tool to
different heights, varving lengths of small-
er pipe may be provided to slip inside.
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Attachment Screwed to Table under Whee] Helps in
Grinding Screwdriver Blades at Correct fingle

Attachment for Grinding Screwdrivers

Mechanies and others whose work re-
fquirez an extensive use of a serewdriver,
will ind this attachment 5 timesaver In
grinding the Mades. It s mounted on the
table directly under the center of the
grinder wheel as shown, and consists of
two vertical pieces, hetween which a block
or rest slides, an adjustable stop, and a
lever for holding the work against the
wheel, The lever is pivoted to a fulerum
and to the sliding rest, and the stop is set
under the lever as shown. In use, the
blade 15 held on the rest, which is raised
against the wheel with the levers,

Lead Heats Soldering Iron

When it is necessary to do a soldering
job where it i impractical or unsafe to
use a gasoline torch, a pot of melted lead
may be wsed for heating the solderning iron
and covering it with solder at the same
time, A fair-gized pot of molten lead will
retain its heat for quite a while,

Floating Power for Outboard Boat

By using sponge rubber under the
mounting bracket and clamp of a small
outhoard motor, vibration will be reduced
to & minimum. Unless the sternboard of
yvour boat is unusually thin, some altera-
tion in the clamps may be neceszary,
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After experiencing
some difficnlty in keeping
a large water tank filled without constant
attention of an operator at a steam pump,
ofe power company installed an automatic
control as shown, A float was made from
a 25-gal tar barrel, and a sash cord was
run from the float over four pullevs and a
handwheel on the gate valve in the steam

GATE VALVE WITH
HIEL
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Automatic Control for Steam-Operated Pump

line, a counterweight being provided at
the end. The rim of the handwheel was,
of course, grooved to take the cord, and
the counterweight should be heavy enough
to shut off the valve, but not to overcome
the weight of the Aoat. When the float in
the tank dropped, it pulled the cord over
the handwhcel and opened the valve, start-
ing the pump, while water rising in the
tank raised the float and permitted the

counterweight to pull the cord over the
 handwheel in the opposite direction to
close the valve, which stopped the pump.
—P. F. Backus, Delphos, Ohio.

Preventing Press Trouble from Static
and Cold Ink

To eliminate trouble often experienced
on cold mornings in printing shops by
having stiff ink pull the printing plates
Inose, spread a small amount of ol of win-
tergreen on them and run the machine for
a couple of minutes before feeding the pa-
per into it. This stops the pull of the ink
anid does not interferc with the printing.
Crude carbolic acid will keep the ink from
pulling, but is ohjectionable because of its
odor. The acid will also cut dried ink, and
if a few drops are applied to the plates and
the press run a minute or two hefore shut-
ting down at night, it will keep the ink
from drying on the plates. Tf trouble is
experienced with static-charged paper on
the second run, rub a little glycerin on the

tympan and wipe it off with a clean cloth.
—Dick Clavton, Morgan, Utah.

Improvised Tee Connection on Pipe

The following emergency method of
making a tee connection was used on a
large pipe line: A short section of pipe of
the same size
was cut in half
lengpthwise,
and angle-iron
lugs were
welded to the
corners of oneg
picce., A hole
was then cut
in this piece, and a short coupling welded
into it so that it came directly over a simi-

COUFLING WELDED
INT SabDLE
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lar hole cut in the pipe line. After placing
asbestos packing between this improvised
saddle and the pipe, U-bolts were bent to
fit the contour of the pipe and bolted to
the luge ag shown, This connection is air-
tight and has been in use for a long time.

Gaskets from Paper and Lead Foil

Gaskets for steam-pipe unions and flange
joints, etc,, can be made by cementing lead
foil to both sides of a piece of heavy
wrapping paper. The gasket should be
painted with a mixture of powdered graph-
ite and boiled oil before it is used. Scrap
tin or lead foil makes an equally effective
packing for stuffing boxes, Roll the foil
tightly around a boot lace, which has been
impregnated with paraffin, and then use it
in the ordinary way. For large boxes, roll
the foil around an insulated wire, treated
in the same manner as the lace.

“Spherical” File Puts Smooth Finish
on Curved Hole

Recently I had to smooth the surface of
a curved hole cast in an iron block., To do
this, a steel ball
was annealed anid
tecth were cut m
its surface to sim-
nlate a file, after
which it was
drilled to take the
end of a piece of
wire cable. The
biall was then hard-
etved, and the ca-
ble soldered in the
hole. The shank of
an old drill was
soldered to the
other end of the
cable, so that it
could be chucked in s drillpress, which
was started and the ball fed into the hole.
A high polish was put on the surface of
the hole by using a hrass ball in the same
manner,—Charles Kugler, Philadelphia,

[ |

[ The brilliance of kerosene lamps can he
improved by boiling the wicks in vinegar:
this treatment will remove the greasy sub-
stance that collects on them amd catises
them to burn with a dull yellow flame.

MECHANICS
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Capacity of Small Arbor Press Inereased by Usisg
Shart Pleces of Flap Stiock

Simple Attachment to Increase
Capacity of Arbor Press

Capacity of an arbor press can be in-
creased by using the illustrated attach-
ment. A piece of heavy flat stock is drilled
slightly larger than the shaft of the work,
amd the corners are rounded fo avoud mar-
ring its surface. The piece is then slipped
over the shaft of the work, and the arbor-
press apindle 2 brought down on it as
shown, The one-zided pressure causes the
bar to grip the shaft tightly, Ii the work
15 of small diameter, the bar should be
held elose to the pulley and moved from
time to time to avoid bending the shaft.,

Depth Gauge for Star Drill

Wrapping a few turns of friction tape
at a predetermined point on the shank
will provide
a depth gauge
on a star drill,
The tape is
casily re-
maved and re-
adjusted for
different
depths of
holes, If the
preater part of
the shank is
wound with
tape, a better
grip is pro-
vided,




" SEVERAL LAYERS OF |
=L THIK COPFER
i SOLDERED

k RIGHT-
ANGLE

TWIST

Above and Center, Fromt Views

of Wall and Table Racks; It Ia

Helpful to Lay Out the Curves

ant Paper Ruled in 1-In. Sgquares,

to Check When Bending the
Pieces of Iron

]2

Three Pieces Are Meeded for the Wall Flower Rack
e Left; the Pieces Are Held To El:hur by Wrapping
with a Thin f.'.nn!:lzr Btrip, Whick Is Idered ; Above,
Curls Au- Form by Bending Flat Iru:n in fhe 51gtt‘d
End of a Plece of Pips, While Spirals Ate Made by Hold-
ing the Work In a ise and Twisting It with a Wrench

1'.'11111;'

Table RKack That Holds
Three Flowerpoes Is At-
Efractive :i|1 Verdigria
eckled with BElack, after
hdeh & Coat of Clear
Lacqguer Is Appliesd; the
Traye, of Hammered Cop-
er, Aroc Boelied to the
ron Supporis; Oroamens
tal Fots Greatly Improve
This Simpls Dexign

Taxdxnis 11

|J 5 F

I Inotrs —

Al i :
SCREWEYE
SCREWHOLES | h} " 21-'

1 i-l:ILIHE'S

Wall “Crana,” Which Can Be Used
it Hang a Large Por ar & Bird Cage,
Is Especially Suitable for an Inclosed
Parch ar Suan Roem: Eivets May Ba
Bubstituted for the Bolts at the
Poaints Indicated; Two Curved
Braces between the Hordzental and ;
Vertical Pieces Furnish Sufficient Fe= I
inforcement, and a 33-In. Screws

Serves ap & Swivel for Arvtaching t

Pot ar Cage
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Caopper Trays Are Formed on a Hardwood Block,

Focessed to the Desired Depth cm a Lathe; When

the Metal Hegina 1o Get Erittle fram Hammerlag,

Heat It ta i Chersy-Red and Plunge intc Water 1o
walten It belors Continuing

WOOOSCREW

Tho Sguare Legz of Thiz Gracelol Plang
Etand Are Haent on the Hom of a Vise with
4 Heavy Hammer; the Copper Trays That
Hold the Flowerpots Have Beat but Irreg-
ularly SBcallopdl and Crimped Edges, snd
Should Be Located ¢n the Ceniter Line

7 "HARDWOOD
BISK

|
4 ENDROUMDED

I
COPPER_TRAY  §
S -+ AND TARERED

Emonih, Gracefu]l Curves and
Neatness of Proportions Make
& Four-Legged Staod of she
Type Shown Here an Espe-
grally Attractive Fropst for
Those Who Desire -a Little
BMore Advaoced Work: the
!’l‘l'.ll'r!,l or Matal Jardinigces
Should Be Purchased i Ad-
vapce So That the Rings to
Hold Them May Be Made to
Flt Piopdsby: I Deakied, Al
Joines Whese Bolia Are Sug-
gestid to Heold the Farts Ta-
gethied, May Be Welded

| “SQUARES
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One HEnad of Losg Work Suﬁc-ntd on_ Adjustable
Standard, Fitted with Raoller, Makes Sawing Easier

Adjustable Standard Supports Long
Work While Sawing

Equipped with a steel roller, this ad-
justable standard is handvy for supporting
one end of long work while ripping it with
a saw, The lower rails are dented to take
the free ends of the roller supports, which
act like pawls and serve to adjust the
height of the roller.

Tool for Repairing Car Bodies Made
from Machinist's Hamimer

Made from a machinist’s hammer, this
tool is handv for removing small dents
from the fend-
ers and body
of a car. The
large end of
the hammer 15
heated to a
cherrv-red
and drawn owt
to the length
and shape de-
sired, after
which it 1s
again heated and quenched ig oil. If de-
sired, the tool may be ground down on an
emery wheel and polished to give it a neat,
finished appearance.

MECHANICS

Improvised Sanding Disks and Drums
for 8mall Work

Small motor-driven sanding disks and
drums for delicate internal finishing may
he improvised from pipe fttings. They
can be made by facing flanges and gluing
ahrasive paper to them, while drom sand-
ers may be made by gluing the paper to
a nipple, which iz attached to the motor
shaft with a coupling. To facilitate this, a
4 or ¥-in. nipple is threaded and pressed
on the end of the motor shaft. By keep-
ing an assortment of reducers and cou-
plings on hand, you can quickly attach al-
most any size of sander needed for the
job. For work where a portable hand-
operated unit is desired, small motors,
smch as used on electric fans or toys, may
b used,

Brass Rifle Shell Helps in Soldering
Wire Splices

Screwed to the copper of a soldering
iron, a .38-caliber brass shell will hold
molten lead for soldering open-end wire
splices. Im use, the shell 15 half filled with
solder, and the splice is dipped into it as
shown., The iron
will keep the sol-
der hot az long as
desired, and when
finished, the shell
may he removed
an that it will not
interfere when the
soldering iron is
being used for
ather waork.

Testing Auto Cylinder-Wall Lubrication

Spmetimes too much oil 15 remaved from
the evlinder walls of an automobile engine
by the installation of unknown types of
oil rings. This is apparent in excessive
wear of pistons, piston rings and the cyl-
inder walls, Tf this trouble is suspected, it
may be verified by a simple test. Drive the
car until the motor iz as hot as it ever
mets, Remove the spark plugs to elimimate
compression, and with the hand crank,
turn the motor several times to détermine
the actual friction. Then pour a quantity
of oil into each evlinder and erank the
motor with the starter to distribute the
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oil. Now, again turn the motor with the
hand erank, and see if there is less friction
than before applyving the oil. Tf there is no
difference in the effort needed to crank the
motor, then insufficient oil s bemg dis-
tributed over the walls, and the trouble
should he remedied immediately.

Electric Lighter for Welding Torch

This simple lighter is made from a Ford
cnil, a spark plug, battery and two strips
of copper. The
cnds of the latter
are bent to hold
the spark plug and
are serewed to a
bench top, one
strip being wired
tothe high-tension
terminal of the
coil and the other
to a proood. The
primary terminals
of the coil are run to the battery, o switch
being connected into one of them. This
lighter 15 safer than matches, and 15 a
timesaver when used irequentlv,

SPsRE PLNG

ARGUND
| EAWITER

WIRE TO
HiGH - TEM SN

Using Hollow Chisel to Cut Mortises

Small mortises may he cut with a hol-
low chisel Atted with a handle and having
its outside slightly tapered by grinding it
back from the end. Most of the waste
stock is first removed by drilling several
overlapping holes in the work, after which
the remamning material s removed by
driving the hollow chisel into the mortizse
while the stock is held in a vise.

Turning Tool Used as Straightedge

By squaring one
FTRAGHTEDGE —— —f) edge of a wood-
i *-‘i:'z“"ﬂ.'f} ILI.rl'lil!IE' toaol, vou
- | |r-n will _h:-'tt'r: a gond
| I straightedge for
- truing faceplate
work, This will
not interiere with
the resular use of
the tool, but elim-
inates the neces-
sity of picking it up
each timevou wish
to test the work.

FACEPLATE =
TURN®E TaOL=—""

MECHANICS

C:Clamps on Ends of File Keep Workman's Hands
from Striking apgainst Work

C-Clamps Used as File Handles

Filing iz made easy with handles im-
provised from two C-clamps. They are
serewed to the ends of the file as shown,
g0 that the workman's fingers are not in-
jured by knocking them against the vise
ot the work.—Leonard Mitchell, San Fran-
cisco, Calit,

Extending Handwheel Stem

Handwheel stems are eazily extended by
using a pipe redocer, nipple and cap, The
nipple is slotted to fit over the spokes of
the wheel, and is driven into the reducer,
which has been
screwed onto the
enid of the stem.
The cap is then
serowed onto the
end of the nipple
aover the wheel anid
locked with a pin
through a hole
drilled through
both the reducer
and nipple.—Chas,
H. Willey, Pena=
cook, N. H.

Reflectors Identify Dock in Dark

To identify vour dock in the dark, re-
fectors, such as are wsed on the rear and
sides of trucks will prove useful. The il-
lumination from a search or flashlight is
sufficient to make them show at a consid-
erable distance. In case more than one
owner desires to use this method of iden-
tifying docks that are close together, dif-
ferent-colored reflectors may be used,
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ik ES." anizl the clheerfal ane, telling of a harraws
ing experience, “we bkl reachel the place where
we had eaten the last Jog,™
Tt smiest have heen tecribsle !
listener.
“It was,"
b pial o i,
next stand.”

exclaimeil the fair

he safd: “they didn't even bave musiaed
amd it was &t lenst twenty miles to the

Yo ask high wames for o man withoont experience.™
YW ell, sir, it's harder when you don’t know anything
aboat ie'"

Hubby and friend wife were poing over the E:l:nl.'ll:r
budges. Freqiveitly lie rap aceasd & e CHL O K.
g3,00," another “H, 0. K. $7.00."
Yy dear,” he said, Ywhat s this . 0. K.
“"Heaven Cnly Foiows,™ ahe peplied,

“My brother and T are 50 much alike our own motler
eannot tell us apart,” said the Prize Liar. "In schoal
myv heother would threw spiiballs sod the teacher wonkl
whip me, UM course, she didn't know any hetter, hut T
did. My brother got into
a fight and the jindge fnel

POPULAR MECHANICS

Willie was having frouble with arithmetice
Said teacher: “How many do daddy and moiher nru]

baby mealoe ™ )
“Two and one to carry," aaid livdle Blockhesd Willie

I""-"fh.:l.l:':l this " said the sditos,
Iving at death’s door.” Make that read “layiig

“What ¥ exclammed the young reparter, in surprise
“That's nat eaerect.”

Mo replisd the editnr, “hait it%s 1u::1n- in fake a
uf:'ulrlahl::l.'l error than -'|"lel.-|| [-onghow's rtlmlw,-,_ Hl.i-
repustation for veracity is notoriously hail.”

“Ohle, L'l.ﬂllll.ll.il'l-'r i

Cap: “Hey there, don’t jam up traffic! Why don't
wou wes youp aeodle?"
Lady: L didn’t koow the car had ane,™

The Sunday morming visitor 1o the navy yarl ap-
prisched a sentry.

“Lan you direct me to the 17.5.5 R-nu.n."' he asked.

“Never rl:| of 1" said the sentry.

"That's n-e'ld snill the stranger, as he reached in his
pocket for a news aper
clipping. Tt read: “Nexi

me 3300, Of eoarse, b
dadn't koew any hetter, hat
I did. I wwns supposed to
get marrie]l [ast Sunday,
but my brother gat there
firet and marrded the girl
She dide't know the dif-
ference, bat 1 did.  How-
Vet 1 Ol Ve with iy
hrathes., T died lnse AMan-
day amd they baried him."”

“Tlefendant., before voar
frial startls, you have a
:r|g'||1 I challenge any
meemibser of the jury.™

el womr honor, T°
like 1o fight the little
shrimp on the el

e a—

Sunday the nav :.'H‘I'd
chaplain will preach on Sa-
tadi, the great destrover,™

Reginner: “Naow, my
man, [ want io hire a
horse. How long can [
have it oue?"”

Geaom ! "“Well, alr, we
nsually leave that to the
horse.”

"l.". hat s your ooowpas
1.|nn o

“It isn't am C G,
t"s o |I-'||r.*-|||1 I"'my & hill
enllectar,

A lady wha bad Envited
three athers for an eve

A woanen enterel a -
cer's shop and asked for
some  gooid chesse.  The
grocer showed her socme
which & Bt please bes,
She wanted some E-.irlhulfu.rlr “lively"" chesse. He
showed her the remamider of his ﬂm:k- llut she wasn't
satiafledl.  She wamted it still more “Hvely,”

At lnst the grocer, Iosing patience, called saresstically
to his azsiziant :

“Takn, unchain number seven and let it walk ™

2t Peter (fo applicant)—"Where are your from "
Applicant—"From California.™

St Peter—"Come on ap, but I den't think you'll
like it.'"

A proned Foung father wired the news of his happiness
tov his brother in these words:

A hiandsore Eviy leas et b oy T e .;1r||| Clamms
toe Bie your 1IE'|I:|IE'U. We are daing our best te @ive lim
E ] !_I_rrl|1l.-r weleome, ™

heather, |n.'|'n'r'¢l'|.—|'. Twiled o mee the frranat, il
wired hack:

“y ll"l"ul_ 16 |'||_'|:||-|;|w.

The WRINE fnan M an i:rr|.1H:|=|:l.n:r.

M
YTl wol meein the poper that they already caapht
that burglab?™
“Fiug-wirk—and yot a kot of people call the polics
inefficient.  How did it |I::il'|EH"II:""
“He parked on the wrong side of the street.”

.,.._.-

.ﬁ. |:I-rar old Lady was shocked at the lorid language of
Ctwn electricians whao weTE working in her honse, mnd
c’ﬁmpla‘iﬂnl to the company. Tn dise gonrse the two men
r\imt for and ns.h.ﬂl in-r an explanation,
, Bll, sir.”™ said one, it wos like this. T was ap the
|af]t1n ard I Jet the bot lead fall on Bill. Tt went down
15 ek, .1|II1| Bill, he maid do FET Y4 really  wall

= h:.':‘g_tu be more |::|.'r=iul Jack." ™

"You start the lugl.m:. sir, by pru.!ln.;g the harn buiton.
You see, the previous ocwner did all

ning's bridge received A
teleplane mestage at the
last moment that onme of
heer puests could not some,
S atpe asked Trer hashand
il Be wentld mat make the !l'th:h- AN right, dear,” he
said, “jst 'n.=||1. till T deess.'”™

"E|||t vamnre .'.|.I'r:'|r] ilressed, darling, "

“WaS e smid, *Tree atill pot o pul on mxy ghims
munl:-

is ocwn repairs”

Social Worker: "What™s your name, my man ™
Ll.ﬂl'.u!. “uo, BRES

W_o: “0h, but that's not veour real name”™"
tl.'-1|'.||:|:. “MNa—usk my pen dame.

b hiy s ot that ¥ana ae '\..-r'r a8 Lhat |||'!¢:|' ﬂlrfﬂi with
ihe same girl iwice renning -

“Well, the minister rlr-eq.l.hl:'ll E] !-IETI'HIIII- ance whl-ﬂ'l.
made a great |1|||:-rc‘3la.|||r!| on- Fibm. - Tt was o the fext
Tawwe ape another'—-hut Alired thooght i€ was *Liowe
one and then ancther.” ™

e —

T welgh oy warda hefore T apenk.'

e, no one could accuse you of giving short
weight.™

WWell, EE. ® said the waiter, "“Whut'll you-all have
foh hrn III Has yoi ebler tried enny ab cusle boiled
e@gn, anh

Y ps," :r:.-1|-:ln|Ir-:'I the Jjuwdge, “and T found them

ml'ill:r."

*Si, ["ve got a mule with 4||F-I:rt'll1'u"' What did wou
Eive |_'||_.11 ate of wones -.-.-hru b hind it

“Tirpentine, CGiddap.™

A week later ther met again, . i}

“Bay S0, [ pave my mule turpentine amd it killed
lifen. "

“It killed mine, 100, Giddsp.
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OIL BOOTLEGGER!
JL’ET as mach a Thief as

if e robbed a bankl. ..

He's called an Oil Boalbegdor—rthis

hief whao steals vour money and
ruins your ¢ar. He makes big prof-
iz selling sdulieraied oils and sub-
slifutes ol high prises, He's ot wirk
on every boulevard eed by -road

but he can’t
sell Pennzoil!

L

o oNE can detece bad oil by its

appearance, Even thecheapest
imicarion can be disguised o look
like a famous brand. That's why
thiz double=refined P )
oil 15 sold by selected dealers bonded
to procect vou from subscitures. A
Pennzoil dealer forfeits 51,000 of

he cheats you.

Ehoddyoils and substicutesbreak
down under the heat and speed of
modern motors., Experts call this
Oil Failure—and they agres that it
causes H077 of all repairs. Bonded
Pennzoil dealers puward wyou from
this danger and expense. |.|'|i::'|."
are bonded to give you genuing

113A

AN
Horo—OIL SOLD UNDER BOND

This longer-lasting /zecg e-7i€ose Qil
actually cuts repair hills

Pennzoil — the ek oil

that ends Chl Fatlure and cuts op-
erating €Ot O YOUE ear.

This Toughk-Fhifwe oil cuts

pairs—stayvs safe and oy lon |.I;E|"—
for two reasons. First—i"s rehined
from 1009 pure Pennsylvania
crude. Ir's “oilicr o™ from the very
srart, Second=—it's double-refined
for roughness by Pennzoil's own
perfected refiming process.

The result 15 2 longer-lasting,
"l:liiiur," M:ih aal thae cuts
operating costs in thres ways. It
cucsrepair bills, Itsaveson pasoline,
And it saves on oil=—every hlling
lasts hundreds of miles longer.

SPECIAL MOMNEY-BACK TRIAL OFFER

Tasd M'% Penmzodf ol oor rick foday, Have ¢ Bomded
Pewnzoil feoler St the correct grade of Peenzoil fe yewr mefor,
aid watek the oiference fa perfermonce.
mithon! gurition i Promssdil dm'r the Bext ol you erer maad.

30°

We'll rifund wenr money Fl‘ﬂ 'j:.lrl-

U5 A,

Pﬂ:ﬂn.ﬂ—:l\-nlﬂrmhl:r-hm-ﬂ-ll'ﬂ
THE PENNZOIL COMPANY

Exegutive Offiver:
Oil City, Pa., Los Angeles, Calif.
DBritish-American Ol Co., Led.
Sole Dristribwtorzin Oatnrio and Cuebec, Cinmda
(epprigkt 1R, The Peonscl Cunpany

Wher writing te adverfisers please mention Popular Meckanics

-
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EASTMAN NEWS BULLETIN

FOR
THE

MAY, 1933, PUBLISHED BY

SPERM OIL COSTS 100 TIMES AS MUCH as the
oil ordinarily used in movie cameras, yet the driving
gpring in the new Ciné-EKodak Eight is cased and
gealed im this expensive oil—an instance of the ex=-
treme care taken to insure long life and perfect opera-
tion of your movie camera. Note the sprocket teeth on
the spring casing. Ingenious telescoping of the spring
in the drive wheel allows the use of the largest possi-

8 SECONDS

A DEMONSTRATION OF FILM LATITUDRE. The three palrs of
megatives and prints above show the amaring exposere lntitude of
Eodak Verichrome Film. Altkoogh the second negative wasgiven 5
times and the third 4oo times a5 much exposure as the first, all three
mtade sntisfactory prints. This extraordinary exposure range, pro-
vided by the two-speed emulsion confing, in one reason why ama-
teirg pet better pictures on Kodonk Yerichroma Film.

CINE-EODAK TITLER. With this simple device you can make
regular or trick fitles froem typed of lettered cards, snapshots,

ble motor in this compact camera.

magazine illastrationg, ete, Use the film occasionally left
over in your camera (o keep pour titling up-to-date, Adjusi-
nble to both 8 mm. and 16 mm, Ciné-Eodaks, Complete with
o0 blank title cards—86.50. Send coupon for booklet de-
scribing complete & mm. film editing equipmoat,

WITHOUT CHANGING the camerm from pictere-taking
podition you can adjest the focus and choose the shatter
apoed of the Kodaks Siz-18 ond Six-20. Secondary soles
vigible fram the fop of the camera provide this ndded con-
veaientn [upper right illustration). See these new Kodaks
at pour dealec's, They are unusually compact camerns tak-
ing 3149 % 44 and al{ % 33§ pictures and are remarkable
for teeir beauly, precidion, and operating simplickty. Eodak
Siz-16 (2 M x4k, with g5 lens, 830 with
Sibylons, Brywith dooblet bess, $13. Kodak
Six-30 (314 T 314}, with £4.51ens, $28; with | |
Fibuy lens, $15; with dosblst lons, $13.

YOU'RE IN THE PICTURE when you use
the Kodaie Self Timer. Let this simple de=
wice take your place at the camera and
Eake Your group pictuses complete. When
attached to the cable pelease, it nutomat-
ically trips the shufler afier any desired
inderval fram 52 second to 1 mioute. Price,
$1.25, al your Kedak dealer’s.

When writieg to advertisers please mention Popilar Mechanios
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AMATEUR PHOTOGRAPHER

EASTMAN KODAK COMPANY

.- - T '..‘. . 2 -.
. e
Cliah L ]

NEW CINE-EODAK EIGHT WITH ULTRA-FAST LENS, For  SCREEN PICTURES 3,000 TIMES the

those who desire the utmost in 8 millimeter movie making possihil- ares of the ting E_ mm. flm images are
ities—Ciné-Eodak Eight, Model 60, is the answer, Its £1.0lens jsas =48 clsar and brilliant whea projected

fast as those on the finest 16 mm. Ciné-Eodaks, and focuses criti-

with the Eodascope Eight, Model do,
which gives illumination adequate for a

cally sharp from 2 feet to infinity. Instantly interchangeahble with the werieg 3 % 36 ik, Thls Sk sechvcion
regular lens is an f.4.5 telephoto lens for close-ups of distantsubjects. has a lamp rhecstat, antomatic room-light
The camera is beautifull y finished in two-tone gray cowhide and chro- swilch, high-speed sutomatic rowind and
mium. Price, with case, $7%.60. Telephoto lens extra, $37.60. #till picture device. Price, 875, with case.

A VERSATILE CAMERA, EBesides permil-
ting elose-up woskk with the regular lens
{sze above at right), the long bellows of the
EKodak Fecomar makes possible the wse of
Inexpensive auxilinry lenses for telephoto
effects. With a short focus auzxilinry lens,
the Recomar will take an extremely wide
angls view or pictare gmall objocte almogt
twice maiural size. Other Eodak Recomar
features are (he [ocoding hood, direct and
indirect fnderd, 8-apeed Compar shutler,
and adjesiable froal. Recomar 33 (30 x
4141, 848; Hecomar 18 (24 T 34, B4
Muziliary lenses, §3.50 ench,

If it isn"t an Eastman,
it isn't a Kodak

LONG BELLOWS BRINGS
SUBJECTS CLOSER. How
Eodak Hecomar close-ups
compars with ordinnry cams=
era cloge~ups = shown in the
toy-dog pistdres at the right.
The ujipér represenfs an or-
dinary camerd cloge-up (4 ft.)
—the lower A Recoinar close-
wi (1 M. Eodak Recomar®s

advantage Lies in its long bel-
lows which permits picturing
small ohjects up t0 natural

sire with the rogubar leas,

SEND COUPOMNM FOR THESE FREE BOOEKLETS

— e — e — e — — — e — e e — —_—
P.M.5=33
Eastman Kodak Company, Rochegter, N, Y.

Please send mo fres beoklels on subjocts chesked below,

e Ciné-Eodak Eight |:| Eodak Siz-gi

Equigment

[0 Esdik Recaomas
DT o v e s AT e B T
o e e i e
L s s, o o -1 | | e e

When writhiy fo advertisers please meontion Pepulor Wechaonics

— e e
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TearThisOut!

Mail it Today
p FOR FREE P
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FREE SAMPLE
CASCO GLUE

WATERPROOF
It will work wonders for you as it has for

—-—
thousands of other Popular Mechanics
readers. Things that would not stay glued
before . . . now you can put them together
permiariently, in spite of moisture, heat,
rough usage or plain neglect.

New Easy Method
of Building and
Repairing Things
Hoime craftsmen and  amatess  mechanics Every-
where are Jimwnhf how CASCO Waterproof
Glue, the wonder-working adhesive, makes it pos-
sible ta glue things easily, guickly asd permamently
o= jmat as is done big woodworking and fue-
nituee {ecdaries.
And they are amared and Evrigoed o find that

CASCD . . . & clean, mon-odorous pewdes . . .
mives Ax guickly in cold water, lorming a creamy,
ensy-spreading  glise, makes all  jobs permanent,

heat-prool and moisture-peant.

Unlike ordinary glues and pastes which harden
merely | r:nui:h ﬂl&wnlnn. CASCO SETS CHEM-
ICALLY LIKE COMNCRETE. Articles gloed with
CASCO stay gloed.

CONVINCE YOURSEL

Take your free samples and _
prove CASCO'S guoaliew. The
free sample yom receive will
contain enangh CASCO to do
a test job and peove CASCO'S
smperiotity. In laeges quantities

T

i

CASCO may be obtaised from
your Hardware, Paint oe Balld-
ing Supply Dealer, 15 Ib. cam
Afc; 1 Ik ean 65c; alse 5 1h.
ahel 10 [b. mobsrure-proaf bags.

CASCO Is Economical ... 1pound of
CASCO maker 114 guarts of Liguid Glue!

THE CASEIN MFG. CO. OF AMERICA, INC.

209 East 42nd 5t. Mew York, M. Y. l

POPULAR MECHANICS ADVERTISING SECTION

B-ELIMINATOR FOR YOUR
AUTO RECEIVER

[Centinued from page 791)

others have the positive side of the bat-
tery grounded. The “hot™ lead is the un-
grounded one in either case. The connect-
ing cables are shielded, and the metal

I-""r.'
L]
mES
=

EHEER

FILTLE

-

]
-}

pe
]
&h

ELECTRMCAL ALUTOMDBILE B¥ETEM

sheath of the B-climinator output cable is
grounded. It &= necessary that the elimi-
nator case be securcly grounded to the
frame or any other grounded metal part
of the car.

The hot set lead goes to the LS, ter-
minal of the eliminator and the hot bat-
tery lead to the AH. input terminal of
the eliminator. If the hot side of the bat-
tery is positive, the flexible red lead, indi-
cated in the cirenit diagram Fig. 5, goes to
terminal No. 2 on the input A-terminal
strip, If the hot side is negative, the red
lead goes to terminal No, 1. In either case
the black lead goes to the remaining input
terminal.

The negative radio-set lead goes to the
B-negative terminal of the eliminator, and
the positive to the B-positive terminal. If
the radio receiver has an intermediate
voltage tap, it is 1o be connected to the
EM %90-wolt terminal on the eliminator.
The post marked G is for the cable-sheath
rround. Some auto radio receivers have
only one B-lead which is positive, the neg-

[(Continusd to page 125A)
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BETTER BOATS
ﬂ' at Lower Prices

‘Two Big Factorics

FULL LENGTH SPRAY RAILS —SOMETHING NEW
ATVTF "'rI.'II|:|-"|3'1.Il|J-LI:L'I3 mater baat with full Beneth

Biober Doats §405 and up

spray rails took first plece and
winukee-Chicaps Maratboo.

Catalog Freo—>Savao Money—Prompt Shipment
FPlpase itate kind of bodl in awhich you are inrerdiied.
212 [HOMESON BROS. BOAT M. CO o,

ikme prize o Bil-

SIX Jic SAW PUZZLES

BICCEST EARCAIN EVER QFFERED ONLY

4 poacr 4% % 07 2 127 3-Ply Bosswood 75
panel,. 4 Beputiful Colored Pietures: 5

9 x 1% 2 pen: Vit % 137 x 16" 3-Ply —
Boaswood panel. 2 Hegotifel Colosed o

Pictures: 12 x 16, 1i-b, pkg. moisture. .  —eirered,
pr:lﬂf gl.rl.nr—i doz. jig saw bl apcially Cost in Biere
mede for Pazzle Sawing, Eight-page 5
folsler of inatructiona on k%’.\u:-'l.l.- to make 511 to 15

Jig Saw Pussiey, Ao seo poge T8, e O I dhes

Big 60-Page Catalog E—full of bargains

Homn wodlwresking sk —oolor (llustmttops—ialsr B ings—
sl fmtterps—bdue prints—varlous wood grolns, encteh, Dotk
guartened, burl, Mddbehack, plals gown, s -—ells vy 1o tnlah
winila nataral |'|:n-'|;q|| “’IHHlI;I—l v o prings of artledes oy mn
mphas—dlmaka, table, book shelves, sie. Boend for §F tnlay—only
10c, or FIUEL with §1.00 or mone orader.

CRAFTSMAN WOOD SERVICE COMPANY
1384 Vincennes Ave. Chicago, Il

Walsh Garden Tractor

prd Power Mower
te Gassengine Maebhline fne i."rl.r-.1n||nr::| Florkita,
tesin, Poultryvesan nnd Subarkbsin
W, Sebds, Cultivales, Hu'ﬂ Lawni & Hay
4 Fllminnecss Hand Waork. e Balc Jofe, - Siogle
anid Tweln englies, il g walk orF chle
W LOW PFRICE<PAYMENT FLAN
for Bpeelnd O — CATALODG FREE.

WALSH mmﬂ'ﬂ cb: i S i 1Y

L DM 'I‘ﬂ-ﬂl.s

PROTECT YOUR TOODLS FROM THEFT
Write wilh slectriciiy wey naives & desles oo the
bmrdesl sgad hyesd toels and IBazrsmemia, or moy
reainl. IIII wribne o papsr #ith gen or paneil.
Camplate Duthit 5350 — bnesd Lervears
1nn-'-ll:|r|| I llcsnr s I|.'l'|.'|.'l.|I|.|.- dres, Walia

nmrllf rﬁ‘ﬂ-.ﬂl E. Hark 5L, forfland, Inepy 0 BN

ENGINE PRICES [
Sharply REDUCED N3

Only $5 Down

Foral2or3H.P.WITTE

Crur slmple paymsent plan Lo Eu

that murh mﬁleﬂ engline—DIRECT fram
terme that you can pay op
1% Al n1 Thesttling CGeovermor, Moemsls, Easy BUartln e
;'I-'H:l- Mt Eﬂ:-lil:?l'nl-!!l.l tﬂ-nl bawest [fire enine on the marker
YRR TR mee, laber. Any =tyle or sloe §04 to 30 H, §°
Alsa Englni Dilven Eamplng Outéta, : &
SHIFPED FROM HANSAE CITY OR PITTSEURGH

Fm Wirite taday fer amarisg Mew Englne and
Egulpment Boskh—Full ! Bargains.

WITTE e
bndied ENGINE WORKS L

e peaple makes 10 sy o et
ACTORY on such ensy
nlle eneine out of profts. Save 1.3 to
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You need this—

We want every
reader of —

PopularMechanics

to get thir book

P ROVED sa popular in its original form that
six editions totaling many thousands have
been sent to home craftsmen throughout the
L. 5. A, and Canada. It was planned and
written by Emanuel E. Erieson, well-known
expert craftsman, Everything about sharp-
E]'lil"'_\'__\," T."lel'." tL‘JE}]S E].j'l.d t]'lt I}r{:l]:ll::'l.- use UE CH.I:--
borundum Brand Sharpening Stones given
il'l. mosE ‘I.:i.ll.-tFL[l {if.':‘rﬂi[..

The book also includes a fascinating “How
to Build" section, giving complete construc-
tion plans of several useful and artistic things.

CARBORUNDUM .~
BRAND _

Jor your
CHISELS, GOUGES,
HATCHETS,
DRAW ENIVES,
SCRAFPER ENIVES,
WHID CARVING

SHARPENING
RIS SRS, STONES

THE CARBORUNDUM COMPANY
NIAGARA FALLS, M. Y.

CANADIAY CARNORUNDUM CO, LT, NTAGARA FALLS OGNT.
{lJ.l ADRGRDGS IF L AEGIETTAED TRADE Al OF Tel CANDINL &G l'.hHFﬂ.'l'i'}
LELURE TN RN P R RN R N R R RN RN R R R R R R R RN LY

TueE Chnportid iy CopMiarny, Nracaima Fabis, N. Y,

Flease send s=e free the gH-page Bockiel A-1
“How [o Sharpen Wood-Worklng Tools, ™

Kams

Addrem

Cigy ————— —

Wihen writing to advertizers plecse atenfion Popilar Weckdanios
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LL FIX THAT
IN A JIFFY

WITH THIS NEW, EASY-TO-USE
PLASTIC WOOD

HAMDLES LIKE PUTTY ... HOLDS MAILS AMD SCREWS
BETTER THAM PLASTER, TILE OR MATURAL WOOD . . .
FLUGS HOLE3 50 YOU CAN'T SEE THEM ... TRY ITI

Mow the guickest, easiest and by far the most fnex-
pensive way to expertly mend breaks in furniture,
hide nicks, seal cracks and plug up holes in plaster,
tile or wood so they'll never he seen—js to use
Plastic Wood, Hesults will surprise youw,

This amazing compound handles just like putty
and quickly hardens intowood —waterproof, weath-
erproof wood that takes and holds nails and screws
even better than natural wood, You can carve it,
paint it, turn it in a lathe, Plastic Wood is ag easy
to use a3 ordinary glue—anyone can obiain perfect
resultzwith it. Keepa can or tube of it handy. Avail-
able in 9 colors, Sold by all paint, hardware and
department stbores,

TO PLUG UP HOLES, SEAL CRACKS

PLASTIC WOOD

HOLDS NAILS AND SCREWS FIRMLY

st

Balhil tnllr-e- [ 1] $1 55
r' HII..', II-I.I il Ill 1168

=) ¥ | reml maner.  Semil
: ¢ this Frafesslemal Eih “%‘ Tk rher
Bt st ﬁ:.'.*ﬂ. S W
F . E -!I‘-Hh -I'F -mrr 'l'.'ﬁ'rd-' 50,55 which lu-

HIC
05 Indes I w1 Baot LD
-.H.ﬁ ! IlE ey FINEFEECE,

[ =" Pre Tennis String Co., Dept. L1, Harmen, N.Y.

o el 2%c Im stamps foF our IRone
152 page Cataleg deacribing Amerimn d
'|i||'.|:|:r111'. Tilflis, =X """';5'"" .J.Illr."lll.l'lll::illl.
Targets, Alr Cidia, Gl P,
Parts. Repairing. Over ﬁm
LA Musirstlops, Lebest Prices.

A Fo BTOBEGER, e, 507 Filth Ave. (1 §2nd 58.) Mew Toak, M. Y.

POPULAR MECHANICS ADVERTISING SECTION

Vest-Pocket Resistance Indicator
{Continued from page 704}

Iy show the required value for replace-
ment, It consiste of 2 10O 000-phm varighle
wire-wound resistor with a calibrated
scale, The useful range may be extended
by adding Axed resistors of known value
in series with it.

Added Volume Control Reduces Hum

Most a.c. receivers, especially those built
a vear or so ago, have an objectionable
hum when the set 15 operated at low val-
ume, The usual volume control operates

YOLUME
OUTPUT TRANSFORMER  CONTROL 3
!l :"f— = %
L o
I RADIG AL
[ Al DET. L’-MF‘-
A

LoD
iF SPEAKER
TUMED RAMD FRECUENCY RECEIVER
Fic.|
~F [
O5C.

WOLUME I'_':l'rﬁﬂﬂ:r.

W

o

:I'H'.F.‘ e | e _‘nnrj

AME _I:lET.-lﬂuH'P. | AMP.
'-Tr\.- F

4.8, C POWER UNIT

4

SUPERHETERODYHE
RECENWER

Fie.2

on the antenna or r.f. cirenits and the hum
in the set has a fixed level, An additional
volume control, that may be easily in-
stalled to work with any dynamie speaker,
will reduce the hum level in proportion as
the volume of the signal 15 reduced. The
new volume control consists of a 25-ohm
variable resistor connected acrosz the
voice coil as indicated by the dotted lines.
The voice-coil leads are easily traced as
they go directly to the diaphragm, or cone,
of the speaker. These wires are usually
color coded. Diagram Fig, 1 applies to all
sets where the output transformer is not
in the audio amplifier and Fig. 2 shows
the voice-coil lepds coming direct from
the audio amplifier. The control may be
mounted under the console at front by
means of an angle bracket.
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ANYTHING LEFT TO INVENT?,
[Continged fram page 7110 J_ Elf-._
L=
poetry 15, It is conceiving the solution of
a problem it your mind. The mwventor
must be able to visunalize his idea, see it
before it takes shape materially.”

Sometimes the original idea comes as a
flash, quite by accident and without any
conscious effort on the parct of the inven-
tor, Doctor Thomson told how he dis-
covered the principle of electric welding
by chance,

He was lecturing before the Franklin
Ii'lFIi'Ii[!"‘l in .I'Ihilil.l:.ll_"lp.ll'i.it_ atrel |!:|_-e1 G | L
apparatus to demonstrate that all forms of
clectricity listed in the texthooks are es-
sentially the same in nature,. Duoring the
experiment, and following a discharge of
high tension from a serics of Leyden jars,
Profeszor Thomson found that the ends
of the primary wires through which the
current had been dischargped were welded
together, so firmly indeed-that jtook con-
siderable force to pull thendapart.

“From that moment,” he related, “T un-
derstood how an apparatus could be made
to weld metal electrically. T kept the mat-
ter o mid, and at the hrst opporiunity, a
few wyears later, T built the apparatus it-
self, and the original 15 now in the Na-
tional Museum in Washington.”

Another of Doctor Thomzon's epochal -

inventionz—the discovery of the prineiple,
of the electric transformer—came as inci-
dental to a lecture. It was while he was a,
tcacher in the Bovs Central hizgh school
in Philadelphia that he hit upon a com-
bination that would step up electrical
currents from one pressure or voltage to
another, and thiz device has become fun-
damental m all our long-distance trans-
mission of electrie power. Without it, our
modern. lighting  syvstems could haredly
function,

The successful inventor of today needs
to be highly tromed, and tomorrow’s 1ne-
ventor must he even more so. The pareet
gpenins still has a chance, but he must
know his =tuff, “In particular he needs
chemistry, phyvsies and mathematics,” ex-
plained Doctor Thomson, “These three
are now so interwoven that it iz difficult
for one to grasp even superheial aspects
of the phvsical sciences without them.
Discoveries will continue to be made by
accident, and inventions will continue to

(E'umiuum{ to page 121A) -
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FOR
GREATER
COMFORT

FEncircle SIX [ egs eastl y~

yet fit one leg perfectly

Happy legs are here again
Only Parizs Gartors are made with the new, re-
markable long stroteh, long lasting Steinweave
Elastic, That's why they are so comfortable, so
I“E!i].l-:chl:—-nnli WEAT SO ]-l;mg'. A great garter
value for vou.

Mads in U. 5. A. by A. Stein & Company

EXTRA LONG STRETCH

PARIS

GARTERS

NO METAL CAN TOUCH ¥YOU

Enrﬂ-!.ntnummn.ﬁlrnum.un.h'.lmhauﬂnhiu;m.

Havo Money. Primt for Others, Profits; s
mal, WL da prpadeer Hsimd Priniine m‘ﬁ‘r:rmm. v
7, ks I.lhnr'_rr | vp, poeer BI4B,  Soeed I';rl far e

Crperntes from

STEUT T,

SOUTH BEND

..'-I 0 Lesas
'..9 “T{)DLMAKER”i7 Drive

A Back Geared Screw Cutting Bench Lathe
Haa 9 swing, 214" bed, 12¥ between centers.  Weight 280

wl.be, crated. Cuts screw thresds 4 to 410 per inch, han gradu-

wlcd compound rest, 3" hollow apindle, sct-over Eq:lI tapor

ﬂrﬁ; Countershaft and motor drive. 205" to 4
5T ¥

meal Terma il desired, Weite for Coreular L ¥

SOUTH BEND LATHE WORKS
809 E. Madison St. South Bend, Ind.
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IT"E EASY TO
OWN A CANOE
FOR YOUR CAMP

Tz first, low cost on an Old Town Canoe B the
bast eost for many seasons, Hard uese doess’i harm
. Months out of water woa't shrink it or crack
i, There are no expensive fepslis — no up-keep
costs. Old Teowns are built 1o Bst. Tough, Hght
cedar huoll i= coversd with durable, nem-leak canvas

You dom't know the [ull pleasare of out-of-dooos
umtil yoo own an Okl Town for fishing amd explors
ing and for avernight trips They're easy o paddle
«+ - coEvenient ga carry . .. Simple to ship, 1933
muodels lowered o 338 Wote for a free catalog,
It shows paddling, sailing, sponson, and square-
stern types.  Also oulboard boats, Sncludieg big,
fnst, all-wood seawarthy ones for family use. Row-
hoats and dinghies. Wrile today] d Town Canoe
Co, 445 Middle 5f., Old Toon, AMalse

‘Old Town Canoes™

Worlds Lowest Priced

 lamb H#LL d.i:mtm owork P"f:'“"‘
es all 1 RO =TT, iRlWOors, WInAoes,
iInke ;?’uuimt. -\.q:. glass, mails,
de Lﬂ UR 5 ELF
1. v o [-tu!ﬁm i '&uﬂlghh:'wﬁ

DAY CITY, BICHIEAN
POETLARD, ORESODR

mﬁ“ﬁ%’*asw"a‘“?
A DAY

10¢ BUYS A NEW

REMINGTON

PORTABLE TYPEWRITER
Special 7-Day Free Trial Offer

Think of itf Yen cam bop o mew standaed
Remington Portable Typewriter for bue [0c a
av. Srandard keyboard, S=all and u-pnul.
letters. Beauniful fimish. Corrving case includ
rre.  Ewxcepiional momey-making
a rtunities, Write today, Say
lexee cell me haw I ean gat
a mew Remington I'-"n:m?]t
riter om ruur EpeCla
?Elp' Free trial affer for
Fand lndwl}r_p o1,
an s t i
Bafale, M. ¥,

=

w. SETCETL
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FOPULAR MECHANICS ADVERTISING SECTION

Adding a Remote Speaker
{Continued from page 7961

small d.p.s.t. switch mounted at a conven-
went point on the consele. Flexible msu-
lated leads are run from this switch, as
ghown in the hookup diagram, to two Axed
condensers, inside the cabinet near the
cutput tubes. A lead from the remaining
terminal of each condenser gpoes to the
plate prong of the push-pull output tubes.
These leads terminate in round-hole sol-
dering lugs that zlip over the prongs, after
which the tubes are inserted firmly in their
respective sockets, Rerardless of the type
of output tubes emploved in the set, all
that s neceszzary 15 to locate the plate
prong indicated at P in the lower sketch.
The fixed condensers may, or may not, be
required to protect the magnetic speaker.
If they cut down the volume of this speak-
er, remove first one, and then the other if
necessary. This hookup will not injure the
receiver or decrease its volume,

m 30

Portable I!nm Packs in Small Space
A dynamic cone-tvpe unit and portable
horn is now available for public-address

purposes, Weighing only 41 pounds, it
may be easily handled and hung in posi-

Paortable Demountable H-:!m and Speaker Unit for Use
in Public Addressis

tion by fastening a wire to evelets on the
horn and the handle of the speaker-unit
housing. It is claimed to operate on 1 watt
and is poweriul enough to handle up to
9 watts. The unit housing is detachable
from the horn and can be easily removed
without the use of tools, thus pq:rmitting
the nesting of horns in transportation,

wrgtects I.EE Con

/2233

e



POFULAR MECHANICS ADVERTISING SECTION

ANYTHING LEFT TO INVENT?
[Continuwed from page .Il“?;";} E'-""J"'E"

come through impulse; but when they oc-
cur, one must be able to recognize the for-
tunate accident and to see the significance
of the vision,"

It was. 'rofessor Thomson™: knowledge
of chemistry, for example, that enabled
him to sense the necessity of using pure
silver—instead of the more convenient
and available coin silver—in his electric
meter. This one detail spelled success in
an invention for which many other inven-
tors were competing.

“One of the developments that lies
ahead,” thinks Doctor Thomson, “is the
application of electricity in Aghting dis-
cases., Drogs will become less valued as
man dizscovers the hidden electrical prop-
erties of the process we call life, and as he
finds electrical means of righting disorders
in these living electrical systems, The re-
cent application of high-irequency elec-
trical fields to mduce fevers and to causze
other changes in bodily condition, is only
the beginning of a whole new science of
medicine.”

It is well known that few people can
hear sounds of a frequency exceeding
10,000 vibrations per second, and similarly
few experience any electric shock from a
current of 10000 cycles. When such an
electric current 15 circulated between the
thumb and forefinger of one hand, Profes-
sor Thomson pointed out, that portion of
the hand becomes insensible or numb., A
knife mayv be used to cut the flesh without
any particular pain or sensation. Thus the
rapidly oscillating current acts as a local
anmsthetic. The effect 15 already applied
in certain delicate surgpical operations,

Doctor Thomson feels that the inventor
of the futwure will not be a single-track
specializst; but broad-gauged, not only ac-
quainted with many fields of science, but
with interests also bevond science, Cer-
tainly Thomson himself exemplifies this
type: he is an artist, with some paintings
in oil to his credit; he is a musician, who
not only plays, but makes his own musical
instruments, inclading a pipe organ; for
many vears he has been an exceedingly
skilled photographer.

Thomeon conforms to the inventor tyvpe
also in being an optimist. He believes in
the future. And believes in the future of
sCience,
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WE had & big order for radio cabiners to
be flled i four days, [ took on nine

new men because the moctised edges on the
venéer panels were not clean mill“work, Hand
work with chisels was peeded o make Ptr.ﬁ:u:[
jaines, I pave every man an oilstonel

VIE chose nine men ever used an | edlstone
oftener than once 3 week they didn't show ir
The frst morning they drove me crazy, spoiling
panels with chipped and mgged edges. At noon
I called them togecher. "You pay no arention
t¢ anstructions o touch wp your chisels o a
razor cdge,” I said. "I've gotr o get this oilstone
iden into your heads somehow, Do [ have 1o gee
an auger and bore holes in vour lead #

"Well—ic worked! I am inclined ro baligve
that half the dubs are poor woikmen becauss
they mever gor omto the Big Truth about off-
soning.,

“If you wuse this for an ad, sign Asnother
Happy man.”

Send for Sharpening Ideas Book

All the idess the expers know —sharpness explaj
larward, backwaord nrrnﬁ pward, ‘]'his?g the bu[;-l I:ﬁ
can't lend because you mever gee ic back, Dhop jmeo
that dne hardware swore down fown and look ar a
mineral muscum worth seeing—smones znd grindees thas
EAPEFS use.

Esrablabed 1821

Ulse '

wiat Epers _ PIKE “Products
BIHE-MANNING QCORF., I 5 fain Bomirstatreer
Depr. WV, Teroy. M. Y.
Please sensd me the Morton Pike book," How o Sharp-
en” I'm sharp enough o ask for it, since ics FREE-
I B s s et s rimat s s et s st e 5 e s s st e

o ST s e e e ————————— —
B T
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LOOSE HANDLES

QUICKLY MADE TIGHT

Mix a little Smooth-On No. 1 into a putty, put this
into the opening, foree together, and in a few
minutes ]J:eu.lﬁjmﬁm the Bmooth-On produces
ting tightness. Such repairs
anve many dollars otherwise
gpent for renewals that are no
hartber,
Smooth=-0n No. 1 also stops
leaks at cracks and joints in
pipes, radiators, boilers, tanks,
in automobile radistors, engine
water jackets, hma connections

and in %umhnc oil lines.
Emﬂnt'h.- o Mo 1 after set and metal-
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KILLERS OF THE ROARING ROAD

ﬂ:ﬂnl.ilmtu{ from page &77)

didn't worry me. I just kept going around
at the average speed that [ figured would
win. The law of averages showed that
anvone who went faster than I did was
flirting with mechanical trouble. At last
vear's Indianapolis race, only fourteen of
the forty cars that started were able to
finish. The svstem doezn't work out every
time, but over a number of races it 1s sure
to bring you into the money.”

Every time a change is made in the de-
sign of a racing car, the driver must mod-
ify his style to fit the change. Front-wheel-
drive cars handle differently from rear-
wheel drivers, The four-wheel machines,
too, handle differently. Highly streamlined
bodies present an unexpected problem,
Hartz says, for, with the air resistance so
drastically reduced, the car seems to free-
wheel when the driver takes his foot off
the accelerator. “Stubby” Stubblefeld,
who drove the only thoroughly stream-
lined car in the 1932 Indianapolis race,
was forced to shut off far back on the
stretch to keep from entering the turns at
too dangerous a speed.

What tips can a race driver give to in-
crease the performance of the average
car? Not as many as in the past, Hartz
believes, because the factories are now
turning out cars already adjusted for max-
imum performance,

“The main thing,” he savs, “is to main-

tain the engine in good condition, proper-
Iy tuned up. Keep the carbon down and
see that the ignition points and spark
plugs are clean. It is usually possible to
lean down the carburetor mixture for
economy without impairing performance,
Never let the engine detonate. With the
spark adjusted for maximum power, you
should use a gasoline that doesn’t knock
at that spark setting. But that's about all
vou can do. The factories are building
such superior cars these days, that T think
the day is approaching when stock cats
will be uzed almost exclusively in the ma-
jor races,”
[ Popular Mechanics Magazine does not
publish the name of the maker of, or deal-
er in, any device described in its pages, but
this information is on file and will be fur-
nished by our Bureau of Information upon
request accompanied by return postage.
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EEEPING SHIPS FROM GETTING
“LOST"
Continued i 2]

nearly every voyage is smooth, The storms
are still present, but navigators have
learned to outwit them. *“Storm strategy”™
has hecome a practical science, A compre-
hensive weather-reporting svstem between
ships and shore stations enables meteorol-
ogists to rapidly determine the size and
movement of a storm center. Captains,
acting on this information, can “make
their own weather.,” Even a detour of 300
miles to dodge a typhoon is preferable to
exposing a ship to the hazard of plowing
through it.

Hyper-accuracy of navigation almost
brought about a mid-ocean disaster a year
age. Once a month, a ship bound for Hon-
olulu crossed the track of another cn
route for Australia. Trip after trip, so ac-
curate was each captain's navigation, the
vessels passed within two miles of cach
other. Eventually, one fopgy morning,
each sighted the other only in time to
sheer off to avoud collision. Now, for
hours before they meet, each ship takes
radio bearings of the other to avoild too
close a crossing,

Unlike the Atlantic, where every rect
has been accurately charted, little is known
about great areas of the Pacific. Only the
largest South 5ea islands appear on the
charts. Vessels that leave the beaten
steamer tracks must proceed cautiously to
avoid submerged rocks. Between the Aleu-
tian islands in the north and New Zealand
in the south, there are areas where charts
only a few years old are out of date. Cap-
tains find that depths of water have
changed. Occasionally an island disap-
pears heneath the waves or a new body of
land rizes,

In order to bridge the long distances
that separate the easterm and western
shores of the Pacific, American naval ar-
chitects have evolved a new tvpe of vessel
that compares with the tremendous trans-
atlantic liners as a swift eruiser compares
with a ponderous battleship. The “Presi-
dent Coolidge,” one of the new Dollar lin-
ers, has the privilege of carrving a broom
at her masthead to signifv that she sweeps
the seas, having made the run from Yoko-
hama to San Francisco in the record time
of twelve days. New Zealand is now only

{Contimued to page 138A)
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HIGH OR LOW WARFARE IN SKY

kb {rgm T

clectric flying suits, face masks and oxy-
ren tanks and flying formations at alti-
tudez between 23,000 and 30,000 {feet.
Squadrons have vied with one another in
getting a few hundred feet higher with
their supercharged motors and in the
closeness of the formations they could
hold in the thin atmosphere.

Another reason for high-altitude flying
ia the element of surprise. Planes are sup-
posed to be able to slip over places at great
altitudes without being detected until it is
too late, and by so doing they will get the
“power of position.,” This was a great
thing during the war, the highest plane
holding an advantage on all lower ones.

In those days pursuit planes would get
altitude, make a long dive straight at en-
emy planes at high speed and, during the
few seconds of close approach, empty their
machine guns, When the burst of fire was
over, the pursuiters swerved and kept on
diving to avoid the fire from the enemy
planes. This was especially the practice if
the enemy planes happened to be a supe-
rior force, If the forces were about equal,
a big “dog hght” would ensue, and the
planes would circle and manewver until
they got close to the ground. They always
lost altitude in these fights, but the plane
which got in the first burst of fire always
had the advantage at the start. It was up
to the “"under dog” to shake off the pilot
higher up, who usually clung to his op-
ponent’s tail and put in pot shots every
few seconds,

But those days of losing altitude in ma-
neuvers seem to be gone forever. Planes
now can stand on their “props.” They can
gain altitude on loops, barrel rolls, Immel-
mann turns and wing-overs. For this rea-
son, proponents of low flving claim that
the idea of gaining great height for a bet-
ter fighting position is all wrong., Planes
now cirecle and maneuver faster than the
human system can withstand. Most of the
modern pursuit planes must be throttled
down for ordinary maneuvers. A snap
roll in one of the fastest pursuit planes at
full speed probably would mean a snapped
neck for the pilot.

On account of machine-gpun batteries
carried on modern bombing planes and the
resulting superiority of fire, advocates of

(Continwed to page 126A)
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B-ELIMINATOR FOR YOUR
AUTO RECEIVER

(Continned from page 116A)

ative lead being the metal shielding., In
this case, the shielding should be connect-
ed to the B-negative terminal and also to
the G-terminal of the eliminator. The
parts for B-battery eliminators of this de-
scription are available in kit form, and this
15 desirable as they are of special design at
this time and must be just as specified.

Suppreszion of electrical nofses cansed
by the ipnition svstem of the car may well
be taken into consideration at the time the
auto receiver and B-battery eliminator
are installed. The necessarvy supprezzor-
resistor units for inserting in the spark-
plug leads and in the main distributor head
are shown in the photo at the lower left
on page 793. The usual electrical automao-
bile system 15 shown in Fig, & with the
suppressor-resistors in position. The re-
sistor held in the band, as shown in the
photo and indicated by X in the diagram,
is for the distributor head, Condenser Cy
in this diagram is a l-mfd. heavy-dutx
type connected across the generator. For
best results, this condenser should be lo-
cated as cloze to the generator as con-
venient, Condenser Ca, connected from
one terminal of the ignition-coil primary
to ground, is alzo a T-mid, heavy-dity type.

Compact Resistor-Condenser Assembly

When necessary to use a center-tapped
filament resistor and by-pass condensers,
the assembly should be as compact and
rigid as possible. The method mdicated in
the illustration 15 seli-explanatory, and

the hookup iz given at the right. The
ground connection iz made at the brass
mounting bushing,
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HIGH OR LOW WARFARE IN SEKY
{Continued fram page 12440

low flying, as well as the bombing pilots,
claim that it is almost suicidal for pursuit
planes to dive at bombers in close forma-
tion, They consider the most effective way
to bring down bombers is to get beneath,
zoom up and, while hanging on the “prop”
with their powerful motors, riddle the big
bombers. Bombing planes have machine
guns which shoot downward, but most of
the batteries are arranged to shoot up-
ward, on the theory that pursuit must dive
at its target.

During the last days of the world war,
bombing and observation planes used to
et close to the ground to foil the attack-
ing pursuiters, Sometimes they would get
behind a tree, literally, to escape. With
planes flving low, pursuiters must circle
and fire like Indians around a wagon train
in the old Wild West.

Photographing planes, uwsing -cameras
with telephoto lenses, can afford to fly
high so the pilot and photographer may
work at leisure, Pilots could ride m a
sealed ball if desired.

But bombers which ascend to great
heights must have motors with expensive,
delicateand dangerous superchargers. And
a large percentage of the weight-carrying
capacity i3 cut down when high altitude is
attained,

Low-altitude proponents claim that, by
skimming the tree tops over a chosen
route, only a few people see and hear the
planes on their way to the target, At in-
termediate heights, all the countryside can
see a formation of planes and mark its
course, Another advantagpe of low flying
by bombers is in the accuracy of hits, -

While planes offer a bigger target when
Aying low, ground guns have only a few
seconds in which to fire, The bigger anti-
aircraft guns cannot be swung around
fast enough to get accurate aim, and gun-
ners are demoralized by bombs bursting
on all sides. Rifle fire is the most effective
weapon against low flyers,

Low-flving bombing planes shooting gas
shells ahead ean lay their smoke screen
down a few seconds before thev arrive
over the target, And it is in these few sec-
onds that the work of bombing is done.
It is much easier to see objects on the
ground in a smoke or haze from the air

{Continued to page 128A)
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Little Ideas May Have Big Commercial Possibilities
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HIGH OR LOW WARFARE IN 3KY
{Continued from page 126A)
than looking upward through it. Many
excellent pilots have ceiling limits jost as
motors. If a pilot makes “AA™ in his oxy-
gen test, 1t means that he can fly up to
20,000 or 25,000 feet—when he is properly
toned up. This is supposed to be the high-
est anybody can go without taking oxy-
gen. Many pilots have entries on their
medical records showing that they are not
supposed to fly over 5,000, 8000 or 10,000
feet. Medical officers warn them of the
danger in exceeding their physical limit,
Oxygen for high flyving is carried in a
big jug or Aask and is in liguid form. A
rubber tube passes from the bottle to the
pilot’s mouth. Ii this tube gets stopped
up, as it sometimes does, with little chunks
of ice, or the connection works loose, the
pilot may not know anything about it un-
til he finds himself spinning down several
thousand feet. He quietly passes out for
want of oxygen and does not regain con-
aciousness until he is down in heavy air
agaim, And if he doesnt come to himseli
with pretty much of a snap, he may spin
on to the ground.
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KEEPING SHIFS FROM GETTING
“LUET"I‘
{Continued from page 123A)

sixteen days away from Los Angeles. The
new vessels average 23000 tons apiece, are
500 to 630 feet long, and cruise at twenty-
one knots, Among those recently launched
or placed in gervice are the “Santa Paula,”
“Santa Rosa,” “Santa Elena,” and “Santa
Lucia” of the Panama Mail; the “Presi-
dent Coolidge" and the “President Hoov-
er” of the Dollar Lines; the Matson liners
“Mariposa,” “Monterey,” and “Lurline”;
and the “Chiriqui,” “Talamanca,” and
“Antigua” of the United Fruit fleet. Since
these new merchant cruisers are built to
specifications approved by the navy, they
can be transformed into long-distance
commercial raiders or shifted to transport
duty almost overnight,

Certain parts of each ship have been
strengthened in accordance with navy
practice, under the provision of the mer-
chant-marine act, and foundations for
heavy armament built in, Engine-room
crews enter the boiler rooms through air
locks, as the atmosphere is kept under
pre:qufe to maintain a foreed draft,
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PATENTS—TRADE MARKS

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

LANCASTER,ALLWINES&ROMMEL

B Asth St MW, | Bofte gt
Prompiness Assured Best Resulls

Sufta 412 Waihingbon, D. C.

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

Listed Patent Lawyer in the latest editions of the Rand-MeNally Directory ul'BanI::u;nd
he

PATENTS —T HADE MAHHE

Terms reasonable. Personal attention.

Bend mode] of drawing for FREE adwvice.
Book “HOW TOGET YOUR PATENT' scat an reqiscet.

L.F. RANDOLPH, formerly RANDOLPH & CO.
I!H-l-d' Patent I'.A-l.:r
303 Victor Bu W INGTOM, D. C.

Booklet Free Highest References

Bank-Recommended Attorneyvs, published by Rand-MeNally & Co., Chicago, I

Boggott & Ryall Directory of l:hu:nnlﬂd Artor published by Legal Dumomcmldm.
Beaton, hase.; Flugel's Law List, p1|.l:l|l by Legal Directory Publishing Co., St. Lo Ma,; Amer-
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Bankers Service Co., Boston, Mass.;: Eyre's Law List, 9 Park Place, New York Et'l':r alters Legal
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Victor Building, 724 Ninth Street, N. W.
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NEW METALS TO REMAKE

THE WORLD ) WL» .

{Continged from page ?-ﬂﬂ”’j,.-"'&__ L‘S ,
Since the dawn of man’s history, heat
has been all-important in mctal working.
Now, however, it 15 know that metals act
queerly under intense cold. Many secrets
may be revealed if the reaction of crystals

to abnormally low temperatures can be -

watched. Under the direction of Profes-
sor (oetz, a cryogenic (cold) laboratory
has been completed. Here, by successively
liquefying nitrogen, hydrogen and helium,
a temperature of 453 degrees Fahrenheit
below zero is attained. Only a thimbleful
of liguid helium is manufactured, but it 15 -
enough to hold this “out-of-sight” tems=
perature, the lowest ever attained by man,
and only one degree Centigrade from ab-
golute zero,

Electrical resistance, the opposition to .
the passage of electrical current througha -

substance, ceases when a metal becomes
intensely cold. This phenomenon 15 called
“super-inductance.” At low temperatures,
atoms tend to draw closer together, thinks
Professor Goetz. Then, the ability of the
metal to transmit electrical current in-
ereases until it approaches instantaneous-
ness, Even such normally poor conduc-
tors as lead and tin, at temperatares of
minus 350 degrees Fahrenheit and below,
are equal to the best conductors known,

Science has taken advantage of this
ability to ship current by parcel post.

It"s like this: Electricity is induced into
a ring of lead which has been chilled to a
very low temperature, This ring 15 then
packed in a well-insulated box with-a bit
of liguid helivm to help maintain the n-
ner cold. Thus packed, the ring can be
shipped and the receiver can use the elec-
tricity it contains. And what is alzo im-
portant, providing the cold in the shipping
parcel is maintained, there is no loss ot
electrical energy in transit!

It is predicted that the time is near
when the trapper in his hut in the far
north, the miner away from civilization,
and the farmer isolated from power lines
will receive repular supplies of electricity
by post. In fact, Doctor Goetz believes
that, through the study of metals, crystals
and atoms at extreme cold temperatures,
may be wrought as many wonders as have
been attained by man's previous work
with hegt,
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Why waste time and money in attempting to sell
your patent, copyrighted or unprotected ideal Why
take a chance! My service gets your idea or inven-
tion before leading executives of 2000 of the nation’s
business houses — bankers, manufacturers, advertis
ing apencies. At the same dme my system ffers
you full protection.

Don't send plang or detalls. Merely Gl our and
mail coupon below, Full information

about this new service by return mail.
Act now! Delay is coutly. Desails FREE] Coiror

JOHN W, BLINT, Pres, JOHN W, HUNT OO
1% Wi Wismkington Blvd, Los Argebo, Calif.
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MOTOR

NEw DRIVEN JIG SAW

With DISC SANDER and
12 thin PUZILE SAWS

ONLY
3995

Motor
Included
ﬁ hi-lh'l'litﬁd-:

precision con-
gtructed motor
driven Jigsaw with min-
imum vibration . . .
NOT A TOY ... wil
last a life timel Make
thousands of puzzles and gl 5
intricate scroll designs and .

earn big money. Machine GUARANTEED
comes completely assembled with Universal
high-speed guaranteed motor for A.C. or D.C,
current, long extension cord, soft rubber plug,
Works on any light socket. Complete with
circular dise zander, adjustable blade tension,
12" throat, large table, hold-dewn guide, 1
dozen puzzle saw blades, adjustable clamp for
attaching to work bench or table. MNow
offered to you for the amazingly low price of
$9.95, motor included |

F.O.B.N.¥.S5hipping weight 20 1bs. Send
£2.50 with order . . . balance on delfvery,

JOHN SCHUTZ SAW Co.

Degt. 15, Box 214, SL Goorge, New York

Got B B Magic at once. & wondes-
Tul shocter s digeat—calla how to bold,
alm amd Bandbe rifles; become & cTaCK

ghnt. The prigripls of compressed &ir &cting that esle

the Dem|dmis 38ngls ot workl Tamoas bas been npplied
to 25 shot nutomatlc fring. Learn sll sbout both elfim,

SEND NOW!
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I AIR RIFLE CO.

Se, L-l-lulh Mea.

Full Size le Drawing of GEE-BEE

suptnsrﬁmm & neari panasoL F REE
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model bullders & -]

CLEVELAND MODELMAKING '

HEWS and Fraetlﬂl Hnbbhs A
M r}’“ 4, 1x Clevglan u”

ll u‘ﬁd n: Tﬁ!rﬂk rr-ld-il.l-
.tm W "l.r r‘-Ll-\_l FE"' B-:l.l.'h.'ln.l-
l':l-ltrl-l.lll -iﬂllrl.llﬂ FEH‘ ETh 5., Clevaland, Okls

Direct to you at wholesale prices

Bernd 134 fodwy foe Tha Iniend
llisklrddmd Mpdlajin sm=d nliderdig! Peiga Ll of

Guaranteed |mdi 1 Hendersons  ebe.
{Sold en easy tarme if desired)

THE CRANDALL-HICKS l:ﬂIHHI, T8 Commenwealh Ave.  Sulameds 1n i
Motoreyeisa Slsca FROS Boston, Mass., puirs 6 b midl

:"? much cheaper to erect;
:: faster; it will enable us to build longer

205 0. Wackn Sy » M
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AERIAL FERRIES—THE BRIDGES
OF THE FUTURE

Fl

cy units in American industrial life ns
ohit A. Roebling™s Sons company, build-
ers of Brooklvn bridge; the Great Lakes _ ™
edge and Dock company, which re- %:'
claimed from Lake Michipan all the land .
on which the exposition stands; the Otis

¥
T

. Elevator company, which installed the ele-t0

vators in the Eiffel tower; the Inlande3
Steel company and the Mississippi Videy,
Structural Steel company. Robinson and
Steinman, designers and engineers for the
sky-ride, were the designeras of both the
Manhattan and Delaware bridges.

Dr. D. B. Steinman of the latter con-
cern expressed his vision of the future
for this type of structure in these words:

“This structure will mark the opening
of a new era in bridge designing, It is
it can be built

epans, and it will be just as practical as
the standard-type bridge now generally
used, It demonstrates for the first time
that steel 1s most efficient when it 15 at
tension, and that the cables used have four
times the strength of steel members,

“These are the highest steel towers in
the world in which welding is employed
exclusively in the fabrication, and this
use, to date, is the most important ad-
vance in the development of welding proe-
ceszea, The span is 1,830 feet long and it
would require only more fime and mate-
rial to make one ten times as long—in
other words, more than three miles,”

C. C. Sunderland, chief engineer of the
bridge division of John A, Roebling's
Sons company, and his assistant, Capt,
Charles M. Jones, confirm this opinion in
the following statement:

“While ostensibly an amusement attrac-
tion de luxe, to those of us who have been
closely aszociated with its conception, de-
sign and erection, this skv-ride is far more.
The stupendous cost of present-day long-
span bridges, coupled with the fact that on
rare occasions only are thev used to ca-
pacity, brings to mind the question as to
whether or not this lighter and cheaper
type of structure cannot be erected in lo-
calitics whose traffic demands do not
warrant the expenditure required for con-
struction of a long-span bridge. The sky-

[(Continued o next pagel
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ride iz a step in that direction. These sky-
ride cars, Tully loaded, weigh approximate-
Iy 14,000 pounds, about one=third of which
is pay load. For utility purposes only, the
ratio of pay lead to gross load can be sub-
stantially increased, and, of course, cable
sizes can be increased should greater loads
require it. The sky-ride cars are to be
dispatched at one-minute intervals, but
this too can be varied to suit the traffic
demands. It is evident that this novel
method of long-span transportation has
possibilities, the realization of which only
the future can demonstrate.”

The goal at which these men, who are
making a giant amusement out of a colos-
sal idea, are really aiming is summed up
by Joshua D'Esposito, chief engineer of

of an aerial ferrv,” says Mr.
igo, “would be about one-tenth
the cost bf an ordinary bridge with a sim-
ilar spag. The capacity of a standard-type
bridge fs seldom used, yet it costs just as
much fo build a bridge for one car as it
does for 10,000 cars. The sky-ride i3 sim-
pler than a bridge in design, although it
gtz many different problems,

e matter of ultimate cost i3 going

impgrovements, There are many locations
noy sadly in need of bridging, but no

We are entering an entirely new
im bridge construction, and the tows
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NEW

BULLETIN

TELLS HOW TO GLUE

JIG-SAW
PUZZLES

LUING Jig-Saw Puzzle designs
becomes a simple matter with

the new CASCO Glue developed es-

pecially for this purpose . .
for ine Veneerning . .

. and
. and identified

as CASCO No. 2 White.

Mixed cold and used cold—smooth-

spreading—low water-content mini-
mizes wrinkling, blistering and warp-

ing.

Great strength, quick set, and

high water-resistance insure tight edges
and permanent bond. And CASCO
No. 2 White will not affect the colors

of the print.
Send for yours Today !

CASCO Mo, 2 White {sufficient
o glue several large

CASCO Glus information.

Puzgzlea} we will weml yona, fres,
this helpful bulletin,

ith wour trial poackmge of

JHg-Saw

THE EASY war
WitH

CASCD
GLUE

Tells oll ebout gluing Jig-Saw
es . . . contoins wvaluable

The Coupon is for your convenience

|
|
|
I
I
!
|
:

THE CASEIN MFG, CO, OF AMERI":&, INC,
305 E. 42nd 5k, Mew York, M. ¥, A
Eﬁl:]l:ilﬂd finsd I[Ic in l'l:lmpt for trlnl
package of CASCO Mo, 3 White—al
my copy of *“Gluing Jig-Saw F".!-Hlﬁl-
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THREE-WAY

PROTECTION

You'll get better and longer service
from all workshop equipment when
you start protecting it with 3-in-One
—the oil that is specially-blended to
do three jobs at one time. While it
lubricates, it eleans working parts and
prevents rust. Use it regularly and
you'll save many a repair hill. All
stores; handy cans and bottles.

3-IN-ONE OIL

for Every Workshep Use

South Bend I.n'l'has

9 Size-a
and Types

8" to 36" Swing
Countershaft Drives

Motor Drivea
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| : 75% sn
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52 How To Make Beitfer
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Sarad e Stamp fer Fullatin af New Alodeds
IBDEAL AEROPLANE & SUPPLY COMPAMNY, Iing.
TH Wank TR Birest Haw Yok, M. T.

COMPLETE ELECTRIC PLANT
ELECTRIC P =ntii-Fir g gg
LIGHTS (perntes elestrical applinnoon

- Fine for Lake Cottages,
ANYWHERE Ez.mpa and Farma,

Alio gamplete line A. 0. FLANTS, 308 to
10,000 watts. Easy toinstall. Write—
D. W. ONAN & SONS
20 Hoyalston Ave, Minneapolis, BMien.

LEIMAN EROS. nln P“HFS

PATENTED
ROTARY  Gaz Pump, Air Molors

TAKE UPF THEIR OWN WEAR

NOISELESS wsed for Tneiomm., [pus mat
POWERFLL ::IETH mm?:_ﬁ:'lh;;d “uﬂ:-l
EFFICIENT nutomiticandspeeinl machin,

MANY SIZES—VACUUM-PRESSURE

Weite for fres

jurioua effeet of tobaceo and deped-
ahble, easyway Lo relleyethe

cTAvINgG mMANY men Ay EREE
Newell Pharmacal Co. {gn 00
Dept, 880 St. Louis, Mo.

Leiman Bros, 1i;15.Christie 5.
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Electric Telegraph Set
BOYS ! e, Totof fun emding meeoaaes 1 5.:

ta vonr Triemda ter ut 11 1;-". fwo sets, hook
s ks v b Bl of TTWO-TWAY MES-
BAGES (sendine an '.'|I:|I':I Mo troahla at |.I'
o operale with the simple mstroctions thas ne-

sompany each st FpeTates i any i

standdard dry battery obtainable every-
where, With this aatht you ean learn to
tronsmit and receive messagzes by
the Marae Inierpationsl Code, amd
in o vory ahort time beeome an ox-
pert aperator. Mounted on wooden
[FLET TR BILTATHE 45 315, §
sonstruction throughout,
L acvibivilior 1
infure Western Union I::".nl.!-
ki i il Beox wiskh [l
lumsrnted  instructions —
ALL FOR 15¢ (withoub
hattary) ostpaid
{Conadnnnd Foreign 200.) 4
770 page catsboy ol '
noveltien, jokhei,
tricke, puzzioE,
Bodoks, ete. 102

& o,

FLECL LR SR
Dapt. BSD mrine. Wis,

CAMERA with
Complete Outfit

(10e exira for postags]

Althongh

Iln.;lilnrhhﬁ I.I'F-W

LY Htﬂ.l‘. It
1 1l.1|l:e rﬂlcll.'nt
AN takp
SFLEHI:HD PlC=
TURES,. It 11 |ust
1|i|l! I:I'.IEIE Si: b=

ginners in photog= ™

Faphy. Tt takes &5
plotures oot gults
IxlY Inchea with
ElRarni s, ALATEMRE ]
diakincEnims, Dy iieht I-'lm]hlE
Ithasn VERY GOOD LEN
ERILLIANT L]

HDER, & simphs yet t-‘l-:r'1l1'\e SHUTTER, 1-||
anid instamtanseons, iherette handle, and 1t come eomplete with 4
FILMS 1 E\ulrh.l.qn PRINTING FiF‘EI‘- 1 mist litle PRINTING
FRAME with gl top, nmil 5 SUPPLY oFf CHEMICALS for dewelap-
Ing, fxing and 1.|| ning oui ithe finkhed picture.  Full printed Instrops
s, MERA AND COMPLETE UTFIT OHNL 35 F'.Elrllﬂl
and fersign 520c) with 10p watra fer u:t-l o pnd packing., Estra
FILM 10g per package of 5 Filmik. imting Paper 100 pky.

EI.EE'I'IIII} MOTOR

39¢

thila
]

e 1 0
exsary An Elecirie Moter for Bnly
Runs 18 comits. Soumds slmost wns
& Bifllevahle bat 12 18 Der b gly
MHs B — true. For ONLY 10 conts we
Dy .1-l.||||. l.-:-|| .I1I the parts nepes-
Bxl- :I- In o nekk x
wil ||:| |.|.'|||I'r|' Bl flbuis~
tery trate] dlnecl [ DSSEM=
beling. N bl at all
puttlee thin [HIELA Bii=—

gether, 1n Mt 6t is
rr M, Iu- H.I'"r 1
I ]

150 Jokes fnd FRidedles, 34
Mogie Tricks, 54 Poarlor |:||I||‘
T8 Toasts, 15 Useid “repcks, -I-
'Fll.ir:.' Tales, 50 Money-making
Becrnts, 10 Funny Headings, 3
Al ||.n|:1|.-:-'l ] TPuzzles and

o Frobleme, 5 Comic Hecitations,
l:"l = -:|||In fﬂr chors and Chess, Dominoes, Foxr and Gomse, {1 Alexn
Mlorris, Sponish Prison ]:‘uzz].. I.'-n.ln-" of Ar |.|.:r-.l.r|- pte. Al for 15c
I!-DItFIlld. Te0 page Cabelog of morellicn, jokes, Iicks, efo., 1o,

JOHNSON SMITH & CO.
Dept. 840 RACINE, WIS.

AT ol pee MEW CATELGH maliel an recslofl ol §0c., ar ihe D=
Luas Than wiik alrih binding T5%z, Hgger and b Ban weis.  Only
b b % bind in swinisscs. Hearly B0 Ehm laledl 17 HEE
I e ik newest soveltias, Pencles: pemayn sperfisg gogads, fubl&r

e crystal Hadiu Receiver, 51.0[!

NEW POWERFUL
Add 10c for postage
and packing

1.-1:.:4 A pread big steam enging, masuring
7 inches In helghe Biy 214 § ||rh|,|-| i dllpeneter

coante. You should ses it -||||, tna, [i'am
revelnilon i sod Chis By whes| .1p||:|_ |:||'||-'|.||:|.d
upt Just Jight up, 8l the hadler wikh
wialer, aodd In & fow nimites the engine s
rund af slonbol or eanesd heal—AMORE
FOWER. Has Ny whesl for capming small

CGUARANTELD TO RUN

Te |m Sl preal, y wrl s

MODEL JUST OUT
The warh's egeat vales in mechanlesl
I:J g lnches In ciroumferenes} tor GHLY 25
AL b greal Fsle f4 S04l 08 Y0 el AlsamE
TUnmEng st bapr Apesd. New model Just o,
mechanleal gnve
piralég Bpe

w Fallp Bewies]

Hare for bowre on
Everr bayr shosld bavs o
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’1 Bay what you will about
Eleetrical and Nattery Seta, &
o UHYSTAL ped has them mll
et fof almplicity and clear-
mesd ol lang, Thiere is sbeo-
I 1iely no nolss nesd ne distor-
SlnlL ni Bl Lirr|pi Rap EnF—nik
Tubss Lo wokr cub—no msls-
IFERNCe EEpense WL TEE,
Cost nothing 1o sperais and
will lnst fndelipitely, 1 =
tloi 18 Joud] snad I:]h'.l: Thia
T

of
[ r||rr Jl|-r\-|'l|Ml rae-
re Larstrevisd
X 1h|~|.:=n-.n,
N erywinl, assar-
sl rewille, PHICKE o |iasiee Ut semplsts
aF Fhoge snd Aaril RKi—vesathi roleir—rs i e do
bore, B.08 newinald. JOMHAGH EEITH & FU\.. I:I—I-. B0, RACINE, Wil

Single and EU-Ehut Air Pistols

Jurl whad you're
&l -ll ed., &
bich greeda
A II shaped like
an Anlomsis, pokel
mw. Fires H. . shed chivnabde soy-
= e, '\-'-1 pa=erdsl rel Tarie
e i handls, Two ek
Hhot "% or Mepswiar. The Bepesior

fom i B, 1 -rlh'-l

apd resr sighis. Wamghe mbouk LY :'II.N'I-
ihiam mp pir cifls, Ty Express calr, Noi pespadd
PFRICES: Frrlgh-‘lhut Fistol . « « 52.50
110=5hat Rapeating Plstal . . . - . b

ELANK CARTRIDGE PISTOL

I'I'..-|-|'|:|.-| sguian Burglin, Tramps and Do |Prioss Suc
51 00

—
Shlpad ky Eipreia
wdy,
ek
restil.

Ihlu:
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te, 1§ jukow
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ﬁr P HH.':'I! 100, Bissk

Carty l-l.ﬂ-l:lnr\-rl‘l Dsliter (Cawbay cyps] bar
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BOYS! THROW YOUR \I"DIEE

Into a trunk, under the
bed or anywhers, Lots
of fun fooling teacher,
policeman or friends.

THE VENTRILO

n Llittle instrement, fta in
th oot af sight, 1|H k|
-l_' rl o Hl il Cnlls,

A lﬂ p.in course on Ventrila=

Smmyprs; prupgel gad irdesgsbier baoks. cursasinies in peeds and plaais,
wii, unprooprskle afsewha wmit by Cole  Beney Oedere Chack e
uwewnd . B, '-ﬂll;pl Sesreoes lor sl srilcias Pivisd shave. Tenediss
rraray, stames End Pascsl Meies sccepted wi curreat rots of Excha.nes

guism and the Ventrilo. All for 10 cents postpaid.
I IOHMSON SMITH & CO., Dept. 840, RACIME, WiS.
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New ‘DELTA" Woodworking Tools

Open New Fields for Profit and Pleasure!

Delts *'Quality’” motor-driven toals have 1.I:'I.I|#'
olutionized woodworking, In thousands of facto-
ries and bome workshops sll over the countey these
compact, efficient motor-driven units ore saving
timie, money and labor Tor both ].'l.-lill and apare-time
woodworkers, Dellghted “Delis" owners are dis-
covering gcores of profitable uses for the new
“nelix™ Drill Press, including shaping, rooting,
sanding, grinding uﬂ'nu,martlulna:,pu.mt-—mm
amdl filing. (The low price of this wversatils l.rn:ﬁ
'm]l natonish youll Jig=spw purzle mokers hove
tha mew and Eadically diTerent " DELTA™
ECEDLL BAW as their standard. Practically
every large wond puszle maker in the country

uses this remarkable high-spesd machine. Pro-

1354

duces smooth, even eut. Hins many specinl foa-
tures. Complete *"Delta™ line includes : Jointers,
Circular Bawe, Band Baws, Wosd-tarning Lathes
nond full line of accearorien, Bend the coupon for
big FREE Catslog of “Delta’ Woodworking Toals.

10-Day Trial—=Easy Terms

el ™ Tools aroalways avallabls for 10:.DayTrisl with-
out the slighiest risk. Satisfaction gnaraniend, For full
ditalls of this literal oMer, &lss Fasy Fayment Tlan and
Freo copy of Illnstrated 1008 “Delta™ Catalog. send the
cogpon below==TODAY | No oblipations |
DELTA MF4Q. 00, 3TTE North HoFan Street
Depl, AB3E, Milwaukeo, Wiscorsin

Dhedin MTQ. Co., 3TTH N, Hollon Slresl
Dept. AE3S, Milwaukes, Wisconsin

Gond mve. withmi® ohligsibon, Frss 1510 "r'-_r.l.'."
Catalog of Quality Woodworking Tonld sl Tull di-
iaits of 10-Dhay Tral Ofer and Basy Peyrment Plaps.
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VEST POCKET ADDING MACHINE

Adds, Fobirests, Sigifiples. [Hejdon, Doww work of B303
msskles. M2 & dor, Milien delns capaciiy, Blophs asd

ERHATRL,  Clidssitord 8 poum. m

FREE TRIAL
==SEND NO MONEY =
- ...-L:..u::.l_“?.: ;_I.!-I |I:1:-|. of imcdr |:I.|:-!-r
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MOST EASILY-BUILT
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MIDLAND MODEL WORKS

8

Bininles Glue, Boxes,
WILD PI.I'EII.IH.I Oupl, E2_S10 K. M St

Mail Coaupan for Free Booklet

— e — i — — — — —

INTERNATIONAL SCHOOL OF
I-Il-tlihd Hmh;!i Interaational Carrsspendencs Sehoole

Imdustrial Chamivtry

GARDEN ANIMALS

COwer Th difereat desizns of Birds, Deoges, Poalicy, e
in WA :"l W O A R Allan nessbise sl

19 lovebvess by 10GTeed _ | Price 320, Also 1{H)
ailbsnueties of Oarden Animab sold almgly
i 0z b, Sand for 1k,

JIGSAW SUPPLIES

Eviryihlag fne puaehs snthoslaets ) nnbest=
able prices, Baw Dlwles, Speclal Plywood,
eto. Benid do T st

et

Hew Tork, .

CHEMISTRY

Complete, practical  home-study
COUCMES  prepa by mome of :hu
Iw=i-known chemists [n this coun
including Avies Bocrws, B.5., BLS.,
Fh.D, exd of Df&lrl:mi'ﬂt of Ina

dustrial r_gf
Irl'!-[Ihll:t. L. M, Tonmaw

—=Foarmerly l'_'h.le-:i'
E]:l:'ml:l.. Wilsen & Co, Mow
\L{:-prr_-:l-:&ﬂt. Urnited
g Chemical and Organie

Products Co.;
StouygHTON, B.S.—
Hend nf the Departs
I'neu.t Blelallunsy

l-\t'h.I':I_.nt'-trr-llr. amn

R
-—I-'ru_dr!.s::l of .i_"-pr-h_nd
Chemistry, Tniversity
of Pennsylvania.

CHEMISTRY

G, Ssranton, Peana,

W:Ithl:u-l- st urut-ll.q:l.l!lm. pleasy send me Tull detalls
af yeur home-itidy courda 1
Annlytisal Chamistry
I il Inlllnrlﬂ

|
|
I
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thut E:':lm Touree |
|
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This Book Tells

How wvour Patent Ap-
heation i3 made; what
dand of sketehes or diaw-
ingEs  are NCCOESAry | what

ather [ELEMTS sk he mpdo
out; how the Patent Laws
protest you; why it 15 -
portant to avoid loss of time
in getting vour application
fileds andd many obher im-
portant points. Even o very

smphe ides, if wew and uselul,
muy prove veey valoable, Yoo
miay  hove mush b0 gain nnd

nothing to loee by

sendiig lar
thiz book TODAY, i

POPULAR MECHANICS ADVERTISING SECTION

Small Ideas
May Have Large
Commercial Possibilities

Delays Are Dangerous
in Patent Matters

The FREE BOOK shown hera
Wil !}]'L'!':Illl'l'll ||.||I :['I"u'l'_'il‘lilf-i-r tl]

ilzn FIRL

nrkp
VEE

BI.AHEHI]E A. OBRIEN

REGISTERED PATENT ATTORNEY
WASHINGTON, D.C.

1 ﬁ ARENCE A, O"BRIEN |
1 Heglstered Patent Attorney 1
1 70-C Adams Bullding, Wn.uhlng;tnn . . i
: Flease sond at nn-.el_:mur ik, “ll-:--u- to Obtain a Patent™ )
i aid vour “Becord o nutq.lin-u_ fiar . E
[ |

1

|
{ ADDRESS.... .. e A R I
| ;
| R b el L e R A 1
= [ B gure to wilte of print name clearly) |

B e e O

FREE Record
of Invention Blank

Along with my bnok.
Yol Iy Hep {
CE

ol Tii ||| (R
| I'| legsl focin
L Ill-.—--.-il in suwch manr u'-r that 1%
mny he of valup
shinglid - th
in =

show them exactly what steps they
must take to seeure a PATENT,.  If vou
have an idea, vou should send for this
book AT ONCE, It will tell you exaethy
how an applieation for & Potent is made,
what information vou must furnish yourp
attorney, and what steps he must take in
grier to protect your interests,  Hemem-
ber, inventing an article s one thing—saa-
euring the exclusive right to manufactura
it, uae it or sell it is another. Without s
. 8. Patent, vou eannot expect to reap
the profits vour invention may make
E:u'l:-'a-'i e, Bend at onee for this book,
After vou get that, :\.‘Il'i-”. lerow ety
what to do to protect yourself, &

| IMPORTANT:

anidprstand that void
“the sHghtest oblis
mi ToF Lhis sooks
e with thg

form, thé

i e LM ETL

I =il aenid aAne :|"|-_'-r-

Emvention Ineme ELLIGE TE Bk
w ikl 1l

VS
.-'u'l.u-r
neftlon Ba
I'|I||II|-|' 1o
for o

rourself fime and troubie
| |:._. L e wlll b e

¥ Jod s pvElenen
asipm fof avblenen
vk 1 tell wond how Eo
Ell protest  Four

I Serve Tnu Quickly
and Secretly

I||'I'||‘:".Ir|_|_ vl write me lrl send me ia strictly

panfialentinl bedwesn g I.I [FRATE ..|| S| Tiaes Rk I\.-||-l
tm sirong, steel, flrespronf files, '\-'-I ich nre open only ta
m:,-m:l_[ o ql_]l;]|r||-i;|,l|l |:||lr||'|:|1rhl\. al my =tafll, | v B
eqienl [atanis far inventors locoted im every state in

the Union. My organizntion is s large aod eflictent one,
My practice 18 copfiBed -|'\II|.||F|"'|::|-' ta Patentis, Tra

marks and Copyrights. I have hoad vears of expecicnos
in Patent Malters, When you plass yoar jdea in my
hands, I am in position to procesd nt anes Lo ssfure
prodection for you., My Fees arn reasanabde, and if you
desice, I enn arronge convenient terma of pRyesnt,

My Location in Washington

My offices in Washington are convenient to

the Patent Offiee, and I nud my assisiants exn, therefore;
EN |1r||||;|:|-'|.|l. balore the officinls mod E:u.rnl.lwru.

FOFULAR MECHAHICE PRESS, FANTED B U, 8.4,



A NEW LIFETIME BUSINESS

No High Pressure Selling

No House-to-House Canvassing

INCOME EQUAL TO REQUIREMENTS OF
THE HIGH-GRADE BUSINESS MAN

. Lawsosn, of Treapmsses, cliars 108 profit his fieat 3 dnysin this busipras,
He tops off these |.urn||||i'.+ with lenmﬁl on B l!nﬂ;lr: denl o few days
Inter. C, May, Conn,, clesred 520235 the firet nioe dnves he workel,
'I'.mlm::us Chrepomn, earns $205 his 'F.|rlt O dove. A W. Fareswarih,
i Iuh. LT $64.16 his HI’FI: d-ﬂg. # bﬂ!u.rll:t H. Clnir, New York, writes
Tie ia elenring ns high ns § Winin, Town, clians jx §EN1.50
i 'il'-dﬂzu'ﬁ- B. Y. Becton, Kameos, 1-|II'|'!H r.ull:- with 55&0.5!- nit for 400 days”
work! These men aee heginners,  How eould they snter a fiehd {odally oew
o thiem pnad enrn such remarkoble ame in thess desperate timnes? ].'R
the nnswer in this announcement.  Head about o sow basiiess thit elois
nwwny with the meed for high pressere pelling. A rieh field that is erextlng
w-maklng Trantiers for widi-awako men. Those who cnler aow

Installing New Business Specialty on Free Trial—Making Tremendous Cash Savings in
Operating Costs of Thousands of Concerns Throughout the U, 8. and Canada

$4,707 Savings Brilliant Record of Success

Amierica s fore most oo odEfnd afe aimdng Our cuatimern;

E-DI' 'ﬂ'ﬂE Kﬂ“ﬁ.ﬂs Timken Slkent Automatin Cie, I;,.-ﬁulra.]:ila.l-n.qﬂl‘\ﬂ;\ulvurnl o,

]1-:|ugh|:-uu MdMin O, Nationsl B U, Imbernational Coal,

Store in 2 Months Genernd Dirake Serviee, Matlomsl Failso, and sears of others

nﬂlhllrl,#'nltg:mrmghllmn;:uh ol |llillrl.ll.ll I:;ng“utﬁ.-lll:i 1;|. kl:lry'nmmr:

of K prodesls 1k =ueh B2 Echools, EGapitn nfirmn

ﬁ.n-.ﬂlff ’;tﬁ“ff"";n.'; h:fﬁ inetors, dintlsts, bay large Instsllatines and BEYy Pepeat oFdees.
4. 707,80 between Aprll Sch
nrdl Jume FFith! Howser Lume-
amil Feed Co,, Wead Vip-

Customer Guaranteed CashProfit
dAmin, imvosts $15, repori savs

Customer geid mgis] certifeonte mrantesing cosh profit an

:ﬁ‘uﬁ“ﬁ'ﬁrﬂ'“ﬁix-‘%}f Ih'rl Investimant, very few haslnea E‘En are an foollsh n.:“ i TUrn
i 1 T= a ALVE TR IET4d

savo B.5O4.001" Maltimars 1 & propesttlion @usrn I 1= W i pEedfie, whith pescl Broen

leadllng paineerns that it does r
;! a!rl.l:.:';i:-:nil: ﬂf:.:n L?‘GTI::.; pational organtension. LI rotectied by surety bonded

A l"{,'.‘vi.“.’."“ﬂ'i‘." e Portiolio of References from
America's Leading Concerns

ShAs. 45!  With these aod
poores of slmilaf fedults e
display, our rlnprfl-tnrltlm
imterest overy bUAiness man, I8 fiiFnlsfhed pon. A handesme, Impressive portfolln that repre-
from the very smallest to the ] E\E‘T‘Iﬁl“nﬂ ¥ e ol |n,p||:|rlu sl rﬂmﬁ:m Yaig Hﬁll.'ﬂ'
Immeedince, posstive proot of sueoess. r“mﬂllﬂiel;r foresialls
the argiment. “Isoesnt fif my busness.” Shown that it
e N4 wnd does make gooil. mied e deal.

very largest. MNo one can dis-
Mail Coupon for Information

HEte the peonf im The TEOio-
coplit of acfissd lotrera which oar
mean shaw,

Codmaplots tﬂlrllulj furmiihed, You try aut this

buslnges phaclutely without risking » peany,
AT yang wre JooRing Tor o mas-Rizs Business fres Troan
the worries of other overcrowded 1imes, get in fouch
with s ot oree, Use the coupon for convenionee,
It will bring you our propoaition immedintely,

COMPLETE
TRAINING
FURNISHED

Ewery man with ws today
ataried at serstich withoat fEre-
VDAL EEFHEEE OB, IAnY ol
:'nH; LT o ek in A, IEny
aut of small businesses, some
ot of lorge coneerps. We
tesch vou every angle of the
busimess. We hand you tle
bggoat manoy- rrlulrl busi-
meas of it kine I'I;- the
couniry. Youa try ocut this
lu]::nlrrl- J’I.EE UTEL'!"
WITHOUT RISKING A
RED COPPER CENT
OF YOUR OWM, Can't
ﬁ-t-l-ﬂlh':.l tell vou all in the
II.'II:I: Hee .'I'IJ lh]:
here, I'l-'ll:lll the coupon
miow  Fior  full infoerma-
tiom—nothing  to  risk,
th“-:rrl]'llnl ta gasn,

No High Pressure —
SIMPLY INSTALL -
SELLS ITSELF

Here 12 a rusinesa afering an invoa-
tion so succeasful thar we makes 12
well lpself.  ©ur nepresentntives simply

Ll whing they offer, show peocd of suscess

A every Eoe ol I.'llll-lllljld wnil avery sectlon of
the country.  Then install the specialoy

withoue a1 dollar down. [t stnris working
&l sinen, peesledng & eash gsving That enm be
et ivies] JuEg ke the e regleer iiney. The cda=
tomer sces with his own eyes m b, immaediate
prale o4 his proposcd iaml:mr:nt. Uleanlly he his

-——-_-—-...._..—.—_-_——————n-l

I HAIL FOR FULL INFORMATION!

F.LARMETRONG, Prew., Dept, I0TS-E, Moblle, Ala.

Witheus abdlgathen o me, send mo fdl Isformation on
Four e

L% ¢ _§ ]

the bnvisEtnssnt, and Ll Eful'll |IH. I:l-er-r.rr.' thas -
represendative retiiens  The feprisenLallvn cills g e ot g o e W ¥ B e o
leeta hils memey. O Hl I'\.Tl'.ll"l. $ il J‘”.-’"-'-"'-h‘qt

THE REFRESE .'|'I"I"-'I DOES. NEAILY 560 I8 IS OWN Eirent or loale,
FROFIT! I]’IL H‘.l.[.'l.l LEET HE MAKES 1= 55 (N A ¥7.50 IN-

HETALLATIONT Dir men are meakiiog dsled Pansnlsg Inta chs hundreds, They

&re petiing the pliention of the krgeil aeneesns 18 Uhie o0nry, anil Ffllll‘l.i' PR "oy R e e o B
the Smaller husinesses by the thousands, ¥eu can get exclusive ghts, Busi- | Cliy

s Is G, in this line, in sl |m'lnrn-rblacl|:;|. allkel It's on the | b T LR g h e R M S b R L
bosm now, Get in while the business {5 young! | Huase |

F. E. ARMSTRONG, Pres., Dept. 4075-E, Mobile, Alabama

r
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ILLUSION:
A roaring Are was built in an
Ve Lhe Termpe ralire rose (o
e F, It the
"fire" king, M. Chabert

ing several raw ste

oven walked the .
CHIT Y=

A few

wibes latee 1h
i NE WIOE & il out he st [l |
aumd . .. with the

STEAKS COOK
BUT THE MAMN LIVES . .

glit, 1535 H. J, Reynolhis Tebaorn Compeny

A IT’S FUN TO BE FOOLED

sieaks thoroughly cooked — IT'S MORE FUN TO KNOW

EXPLANATIOM:

Heat riscs, When Chaleert en-
tered the oven he hu
steanks ahoee thae 6
Ot :l::|_|||||l ||'|'=|-' it s L =
covarlng hks hend with & Bosnad ing role in cigarette advertising,

ad

“The Burning Owen" is an ofld

illusion which has |'E-|:I ¥ o a lead-

:I: "I'. IE"'.'I.'i'.:'.. He Its modern nnmeis **Heat Treat-
breathed throuwgh small air
hales 16 the Deor, ment. !’
EXPLAMATION: All cigarette
KEFT FRESH IM &£V manufacture rs use the heat-treat-
THE m P INg process,

R - .
i 1L | The first Comel cigarette was

munufpetured under the heat-
treating process,

Every one of the hillions of

—NOQ TRICKS...
JUST COSTLIER
TOBACCOS

IM A MATCHLESS BLEMD

Camels produced since has re-
ceived the necessury heat treats
iEnt.,

Harsh, row tobmocos reguire
intensive processing under high
temperatures. The more expen-
sive tobaceos, which are matu-
rally prifd, callforonly a moderate
ppplicntion of heat. Remember
= hent treatment never makes

cheap, inferior tobacco good,

It is a fact, well Emonm by

Jll'll'_ur.rl--'-irl'{ o 1_!'1_4:'-. Frart l".rra:.lrrl'.'r
ary maae from finer, MORE
EXPENSITE tobaccos than auy

aiier popular browd.

Trv Camels...alwavs fresh, inthe

arr-tight, welded Humidor Pack.




