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Take a LOOK at the private life
1 6f Ethyl Gasoline ..

OST regular gasoline has hysterics

"i'!'hﬂ']'.l. '}'ﬂ'l.'l. [ﬂ.u on it E.EII extra work,

It literally blows up—wastes its power in

harmful knock, But Erﬁr}'.fﬂ.:amh'rf: delivers

power with a smoothly increasing pressure
that makes your car run at its best.

Just recently a group of engineers played
detective on gascline. Through thick quartz
glass windows they snooped into its private
life. With special high-speed cameras, they
took photographs of the actual combustion
of motor fuels.

Look at the pictures below. On the left, a
typical photograph of the antics of ordinary
gasoline in a modern high compression en-
gine. Compare it with the picture on the
right. There’s Ethyl Gascline burning
smoothly, steadily—producing more power
and Jess wasteful, harmful heat,

Behind your wheel you feel this differ-
ence. Ethyl Gasoline gives you the utmost

PErEDﬂTlETlI:E ﬂ'Er }"DTII' Car ovecr f'i"-l:r? im:'h
that you drive. It protects your motor
from wear-and-tear, from the waste of
excessive choking in starting, and overheat-

Slow-motion movies of gasoline combustion

UMNEVEN COMBUSTION of SMOOTH COMBUSTION of
nrdinary gascdine. Thivugh a guatns  Echyl Gascline, There's mo trace of
window 1z e cylisder head of @ keock here, Nole ghe even progressol
modemn  bich eompreesion. motes, the Aame—the greatsr epread of
Detroiteagiveeraiook this pherograph  power. Eihyl condrole sombustsosg
of the uneven, wasielu] explosion of  delivers more oF i3 power oo the Fesora
pedinary  pasoline, That whige-lot =leaving Iy wagie beat. 1t BFings
wertieal lne shiows e insmnrod dnsck.  omi the best porfofmanée OF daf CAT.

ing on long runs. Ethyl

Gascline Corporation,
New York City.

l-l-:éﬁ:@?;]

Eakypl fuid pandaing lrad,
i) B= G C. THI2

Ly ETHYL GASOLINFE
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What is Bi-Acoustic Radio?

A simple technical explanation of this
marvelous new RCA Victor Radio
that gives 2 more octaves of music

A Tew weeks age, RCA YVictor in-
trsduced its latest, newest radio

. the Bi-Amsustic, Thowsanda
upon thousands who have heard it,
rmarvel. This new rodio has some-
thing others have always lacked.
What is it?

It's the rodio that mdds twa Fuall

octaves of music (amounting in the
Full orchestra to $6 exten musical
tomes) . . . in short, it 15 Bi-
veoustic.,”  We wse the word
"Acoustic” hermuse this mdio rep-
Feseqilts o lremendois sdvpnees n
the perfection of tone oquality,
fidelity and frequency range, all of
which are acoustical rties.
We nse the prefix “Bi™ {til-l‘."i rim ksl
for twofald), for in this mew cirenit
there is twice the range, twice the
reserve  power, twice the tone
quality,

Marked by 9 New Fearures

Nine sensational advancements
make Bi-Acoustic Tone possible.
q[mt"tﬁﬂ”h the new Bis-Acoustic
radio  ineor |'l'|.'.l|""l. the Fn:l-]]l;mmg'
features: q:m Amplification
TP I‘:J.thy prevents ampli-
fier “overspill." ({2} Automatic
Tone Compensation inerenses audi-
hility, removes metallic harsliness
of sound at low volume levels, (33
Dl Avlomntic Volume Control
rediees noize bhetween  stations,
holds volume at the level you want
—always, (4] Esxtended Musical
]-'[-;!HF}'E miaboes E'Hl."i.":I]]]I:' the repro-
duction of twn ndditional setaves,
a3 shown in the above scale chart.
You hear full, true notes you have
never really heard before—npinno
notes, piceolo notes, saxophone
niotes, [5] Tonie F..-I'.ll:ll]“?:d:l’s -
vent cabinet “hoom.” (6} An Im-
proved Loud Speaker brings final
peproduclion  still closer to  the
original  performance. (7} New

RCA Victor BirAcons

— R/ i

| RANGE OF ORDINARY RADIO
RAMGE OF BI-ACOUSTIC RADIO
LIMITS OF HUMAN EAR SENSITIVITY
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Type Radiotrons improve apernl-
ing efficiency.  (8) The new “Back-
g’rqu:lnﬂ.” Noise ﬂum:lrr_'u:-l:lr. I:I]'::I
New Cabinetry, splendid in a
pearance, provides ample ba
prew for the erention of the finest
tone i radio.

You Hear ALL Tones

These fentures emake possilale’ he frst padlin
fa actually da ﬂ'l'lll‘ﬂ']f n broandesst—ruther
than merely o |m|;||||:_||4, i, ALl in =1l
|W|111|;||I|;r:|| meanallen s, | s B wrll'lu
reacken the apex of |'I-C'I.'fﬂl'|1|.tl1H

o in bo any !IL-'I. ‘uﬂnr denler, ]ul.ﬂn
Er, noal exniiiie e mechnnies oof s in-
irumend, Pot it 1n any tiesk v wanl—il
will wim. There is no obligntion. for
whether o by or nok, we would like rnm
Ers =i .pru| lesir Bl F'hll?ll:];.' wr]u [ Ko

will Lt nEnneed

L e ORI Tpt S
:mf:.m@-mﬁ%ﬁi" i

W hevs “il

lwlalllll."'rl.l

This Ono

LUl

reresling 'I:lulr.!l:lr! llllh.l' in mzre detall
1 .iu:uu: o Hmdis. We kbsow yoo will #n-
o 2 o mrd il tha caupan HOW .

L oudtic
2 MORE OCTAVES Radlo

RCA VICTOR RADIOS AND PHONOGRAPH COMBINATIONS, $48.75 w 3310
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You are likely to think of the tele-
Pl:mna from your individual ]':aint
of view, a8 a convenience, as a
necessity, as a means of transmit-
ting to others your own thoughts
and desires.

But your telephone is of equal
importance to these who wish to
get in touch with you. Right now as you
are reading, someone, somewhere, may be
calling you. It may be merely a friendly
greeting . . . or news of importance to
change the course of your life.

“Have dinner with us tomorrow.” . . .
The greater part of social goings and com-
ings are maintained by telephone. "Come
quickly! You are needed.” . . . In crises
and :mr:rg:n.i:ir:ﬂ the tcfﬂphnnn 15 in-
dispensable. *That contract is entirely
satisfactory,” . . . Wheels of industry

POPULAR MECHANICS ADVERTISING SECTION

move in direct response to messages received
by telephone.

In a moment your telephone may ring.
It may be a call from across the street,
acrosa the continent, across the sea. As you
receive this message, of vital importance or
mere daily detail, you share in the benefits
of the great chain of communication which
links up the activities of the world.

AMERICAN TELEPHONE AND

N l, TELEGRAPH COMPANY
g, b

. "
e
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N these trying times, facts

are perhaps more than
ever essential to the needs of
men, women and children—
in business, at home, in gov-
ernment, in school.

You can get facts by asking
the right person, if you can
.ad the right person

You can get them by searching
diligently through a thowsand
boales, by assembling and “'digest.
ing'' a confusion af tens of thou-
rands of words,

Or you can get them from the
latest Fourteenth Edition of the
new Britannica.,

In its 24 volumes is acomplete
record of human knowledge, A few
seconds bring you to facts that

swer any conceivable question

.o« from
he most useful
set of books

. A
f‘:ﬁ"

]

W

Wi =Rt |7
'l'-'-t- H il |

of human interest—in business,
finance, taxes, child eare, literature,
science, sports, gardening, etc., ete.

3,500 Noted Authorities

Firthermore, the new Hritonnica 44
nat an “sulhorless™ reference worh.
You know you can depend upon its
{thﬂrmﬂi'i.ﬂﬂ.. because the Britannica
corries the oxperience and knowl-
edge of 3.500 of the world's leading
authorities.

The list of contributors to the
Britannica iz the honor roll of
world leadership. From Chief Tus-
tice Hughes to Ramsay MacDon-
ald, from Sir Wilfred Grenfell to
Bertrand Russell, from Pershine to
Walter 5. Gifford—they are all en
the list of Britannica contributors.

Buy Now and Save Dollars

More than 52,500,000 was spent
o assembling  the 35.000,000

SEND TODAY FOR FREE BOOKLET—MAIL
O ~an D. Young AN ;
-'EEmﬂmim. Pﬂlitick ﬂ-ﬂ-d- p.nn lm'a_’l rar E
nce . . . correct informa- o freehook- :
iregarding them is essen- .. Without :
; . » the new Britannica . :
' eastorabl :
-ets these needs.™ o

" ‘alter Dill Scott, Prosident
forthwaztarn Univarsity

T believe there is not a
better central source of
suthoritative information™

tion you will
recelve anewhooklet that

THE

in the world!

words of information in the Bri-
tannica, Morethan $500,000 went
toprepare the 15,000 illustrations
and 500 maps, many in colar. In
the Britannica and nowhers slse
vou can buy all this, at an un-
usually low price,

How long the present low price
can be continued, in the face of
present conditions, we don't
know. Shrewd men idvest at once.

!'5 Down and *5 a Month

If it is not convenient to pay
cash in full, take advantage
of our easy payment plan. As
little as 35 down and %5 a
month for a few months will
bring the new Britannica to
vour home for immediate use
and enjoyment. Mail coupon
today for full details.

COUPDN NOW

EMCYCLOPAEDIA BRITAMMICA, INC.
J42 Madison Avenus, New York ﬂ'hll.'
2-P. MM -3

Flesee semd me, by return minil, without obligation
your new flustrated booklet with color plates an
maps from the latest Britwnnica, together with low
price affer representing o soving of many dollars.

;
a
: Narfa ...
lists the Britannica's
famous contributors, 2 Adidrees
describes its contents, :
shows sample pages: P City.
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OPPORTUNITIES

FOR MEN OF ALL AGES

N. Y. E. 8 teaches PRACTICAL
, ELECTRICITY by its own ;
distinctive method of

e . %
Learn by Doing
No previous preparation or electrical ’
knowledge necessary. Every step is |

guided by expert instructors. Indi-
vidual attention. |

- Day and evening classes open all year,
Course in Start any day.
SPECIAL COURSES IN
Two Years! AUTO MECHANICS AND AUTO
You Want to Earn Big Money! ELECTRICITY

mmﬁnmhuﬁ:&auhu earn steady peo. Wrile for FREE Booklefs,
ﬁfﬂ:?ﬁﬁﬂiﬂﬂﬂﬁﬁdﬁhﬁnmumg Visilors Weleame.

Fora more responsible position a fairly education is

necessary, Towrite 8 s=nsible business , b0 prepare
estimates, Lo Ggure cost and to mmpuﬁ

must have a certaln amount of preparation, Aﬁﬂ NEW Yﬂ]‘.‘k E]E'Etl"iﬂﬂ.l Sﬁhﬂﬂl

must be able to do before you will earn promaticn, 2 r -
Many business houses hire no men whose n?ﬂehnw- Established 1902 4 West 17th 5t N. Y.
¥ caune

is not equal toa HEh achool courss, |
# § hiz buslieas refuses to burden itaelf with men who are e S
from promotion by the lack ofelementary education. | | =

Can You Qualify for a Better Position

| We hnvaa_nhnwh:rﬁyuu can. Wecan give you a eom. ;
plete but simplified bi school eourse in two years, givin A

all the essentiala that form the foundation of practica —
ess. Tt will prepare you to hold vour own whers Regrdles of sirengzh or fae de

compatition is keen and exacting, Do not doubt your abili. Pzt yoessall and friends dgaiset |
s bt make up your mind to it and you will aoon v A e M fra bullleg or by )

& Tequirements thEE'TII!I bring you success and big ;'j:wf,‘,“;f‘m;,"u Lm,‘[‘;ﬂ;‘,ﬁ_;

Y. ¥OU cemplels courss oo aln:-nﬁv::lh.l.m:r;u PTII“
Let va show you how to on the road to success b Mt eally kagem poie lnnme- .
{: will not cost yquu:hg]ﬁnrkhghmr. Writs today, :;;'mi:ﬁ;. 13 nmkr:&nlilrhmt uging fats:
costs you nothing but a stamp, Bl Oz Diallar Full Price, or w8 sead C. O, D
H 5. J, JORGEMSEM
American School 781 Mashine -
Dept. H34T Drexel Ave. pnd 58th Se., Chicago
e — — e e — . — ——

American School
Dept. BT Drexel Awe, and 58th 51, Chicags
Send me full information on the subject ehecked and howr
¥ou will help me win success,

i++1'ﬁ:d‘lm we s o BUIEIO Lﬂ“
....Bm{hnw ....hm' m

*i hE: Lo ginesr vse-Mnchine Practics
FEEE q TamE ’;.'-Hl

[IClvil Engingor . 111 Shop Superinienaer

oo Engoeer 11 Erplovient Mincger | | LEARN TO SELL!

X ngin Mow learn st home, secrets of mapeesshia] palmmen b
«enaBfE Public Accountant . Forema ip b E 10 , Iree by “The Key to Marler #n
ot nd A B R | | SRR ERA TR 00 o
TTT] it B39 Lo i ' L
| evesDAltEman and Designer ...H‘dmme Engim_-g:l Elm &, Chieaga, ilL

sas-Electrical Enginesr serr B ElEET Engineer ™7 'YW
e Lgh Power 122 i S ol i CARTODN vour waY

+=--Vocational Guidanes R [

TSR ‘7o SUCCESS!

DONT COPY — LEARN TO DRIGINATE
-&-d-dl“ EE R B N NS SR b N m RS S a B Ea E R R na s ﬂﬂ.IE:TI’H'mE‘E" dwaab mﬂﬂ' uaf:]?_ﬁ.n ORIOE $ !
sttt B iR sges
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EEdRtra
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Promofted~ when others vere fired!

“Eimce the War I have beea Bhonk-
Keeper at 555 o weelk, Mporried. with
e haby girl, T fownd [t nrder evers
month 8 make ends meet. I was
deaporate!

The Staiy of LaSalle Student Shaw

"Lost winter miy Wil brogdht e s

LaZalle nd on Higher Accountins—

showing lew 1 oould ctindy in spare

time for the job ahend. [ investis

| gatied, and enrolled Jomuary 23, Just
Im timel Foar—

Hhuddenly, arders carme through to
et the force, | warched seven men
in iy departoieat et the bad naws
and lvdve. Then the office oy tapped
e, Sakd I was "next.” My heart sank
o | followed hiem v the Front Office.

BTN,

“Hmiling, the boss konded me @ becs “Maturnlly, 1 had more work o do, 1 have sincs heen promated Twioe,

tor. IE was from LaSalle to him, with the simaller force, Bar my trafa- amd pow carey tho et of l:.l'i"llr

dilAauncing my dacellment ::I{l.l'l.'i' g made it easter. 1 learnesd guickiv, ':'"i"'_ :..:I-I-:I:-\-I|l:.-'7|:r: “_IE__ﬁ-h_""-r'lll'::"Ii'r::"-il:l"-:lrl:"

i el syt flynt Lessiihns e and when the Uepartment Manager bright. I it hod not been for LaSalle,

aro Medidng you.: he seld,. Tbecadse Biofe, tha Isass moved ma ap 1 I-'-l'"_lli'\.'l b looking for & fob rlght
W,

we ke your spdric.” |

BIGGER PAY FOR YOU-
thru Lasalle Sparelime Training

LASALLE EXTENSION UNIVERSITY
Diept. 1264-RA

Flemse tell me lvivw | enm fake full advantagn=—
right now—nf the opportunities in the hogines
1 s eliecking below, And ssnd along your free
biooklet on tlent Ueld.

That's a story of what spare-time study [ Business O Railway
hns done for just one man. There are thou- wriAgundamnt Accounting
O Trailie O Busirfnes
sands of others like Shaw who found Management Cirraspavilicss
themselves through LaSalle. Now—how ul Tl'!dmrru i o l"i;nllrhnrl "
i . mleamanahip 0 EE Te T
n‘l:mul yaut:a-ell'. Do vou want a better posi [ Paper Salcamen’s  [] Lawe
tion and higher pay? Training L. B. Degres
1!I'-1:|-||. Cin wiq t,lll":-'ln.‘ VL t*}dﬂ}'. if yul D“;I“'w:r Station D{:;ulnlnn:inl
i ™ . 1 REOAECTIERL LW
can do the work. LaSalle experts will show O Insduatrial O Office
you how, personally guide you step by Manogement Manapement
step Lo auceess. Simply mark on the cou- O Higher O Chuain Grocery
he field-¥ it tad 1 e Accounlainey Mansgement
pon the ficld you are interested in, and we [ Expert A Business
will send vou FREE, a valuable booklet Bookkeeping English

about it; telling of opportunitics open to O Efficctive Speaking [ Foremanship

you. No cost or obligation—and what you I 0 e i s i w——

find out may put you on the road 1o suc- Nl =

cess and financial independenee. e
S —

The opportunity that is open today—
ri.g!hl: Ho=—mmay nol b here tomorrow.
Don’t put it off—but reach for your peneil,
fill out, and mail today.

LASAILLE

EXTENSION UNIVERSITY

Trhan writing fo adeerlisers please mendion Popular Weohaiics



8A POPULAR MECHANICS ADVERTISING SECTION

MAKE YOUR OWN

PROSPERITY

Other DOBE TRAINED MEN

have done it in.Every Line of
MANUFACTURING
and BUILDING

Bemd the eoupon for my PAY RAISING PLAN and “THE
EﬁI_ MAN WHO HAZ A CHANCE"—The Vital Foets for

IILII'I wha has bo work [oer a living., Learn hew you can
q1|.|u: and |"'|:|."I|] popeaed yaursell at homse for any of hundeeds
of GOOLF FAY _I through Deafti the founantion of nll
Drogrens aild eivterprise.  Learn how thousands of others have
daora it How you, too, can make your own better thmes—Dbe
more certain of employment—goemi wrpes—a bright and happy
future=through preparption in Drafting.

Learn at Home From An Engineer

For more than 30 :-.r.'u:rs in p:l:r-:-ll times and bpd, I have helped
T |t GOy PAY ENGe POSTT IO as Chieds, i‘ulzl:rlul-eurilema..
Foremen, Enginesrs, #to., by starting them in IsiL

THEL LS E|1-E|II Ay aedd the npen donr Lo the BEST JOEES In l-|1.||il|.|LnF
Engineering and Fuslory |1.|J¢I.|||.I| Thy perogrees of chio worlil
wegsnds on the Drftsman. That's the kind of OPPORTUNITY L
ilHHF v, I voin have JiMealtbess—IF vom are Eroiililod beosime of
aimsl ﬂga.:f of na job i all—I your MuEure looks bad—I13YVESTI-
OAT Find sut what your chaness ano & i TRATNED aed &2 6n
tintFuliesd man.  Alall the coupoim, 1 will send joil two VITAL
MLH&.J’I.I'_I-EH'II]:- IF:I:IL':I:I

Act Now! It Costs Nothing to Get the Facts

MAailing the coupon will oot oblignte io any way, ¥ob ik
sy b tho turning podint is youwr jife, Rl L ak anee for ALL THE
FACTS, inclading my offer of o fpabonal Droftsman™s outdle
and pontinucus belp untll you are all sot on o PAVING JOB, No
pabpammpm Wil esll on Fou o urge you In any woy,  Just seps
your pame snd sddress and decide Tor yoursslt, BI.'II: DM IT MNOW!

ENGINEER DOBE, 1951 Lawrence Avenuws, Dept. 19, Chicoga.
Bend me lewlara of wour hoes el d th It
B:Lrt |:|.|: &n (] uq_[u'u'tum 875 |

o whilah Dirnfting leads, ineloding the tw | Freta,
AP, < ciac bt b mdw T T R RS R a e
B DN - T - WU

Whenw writing please mention Popular Wecharics

FREE BOOK

+ Pnpalariiv,

. i‘:&{' fon J"r:rr:

508 Parsoms Sirecl. HALAMATFOO, MICH.

r"k. e B THE "'-".
|:-nrll:luﬂ |rsruebad ol O h.;q
Aot Directar for Assecisted Editory” Mewspaper Syndicabe
Craabarof Radio Camber=The Advensures o Peter I-'.- "u':_'l.h-z Bt~
tle Imp)— lust Supposin'=—"Young Upstarts—Cta W atk=—ebe
THIS PORTFOLIC CONT A INS=Twenty Lenoni—Hua-
dreds af Deawings — Tells Waa All Py Secreb— How o
Draw Funny Pspers— Comic Strips— Pretty Glrls —eie.
HO'W and WHERE ta MARKET ‘.I'DLIR DR AWINGS

QLS CARTDOMNE T (8

Academy af Fine Aurts

I.EJ!IF:

HOT0- ENGRAVIN A1 Hont

2 We Farnizsh o syesset wd sl e

A lirph phiecograring camers cospleis wiibk buops, b
snd arress. Whea g hars gk s 2oime pou can eeia’ilish
8 goond payIRg ibsde pesdezt burmsess wilh the eguipmest furm
ikl pd got wark lor sbasrs ol & Baup eslary. Fhcbo Kagrarieg alfers
prewier apportanibss tedsy this aay sther ndwcry, Erery
peEtere (o khis i ol Pepalis Meckision wisl sngrived by tie
preoeas W b pol Eamm gead monsy while lehruing. =k
A "'I'PE plate bariccday Ter SEr |Ul.'||-:n|-|-u a;-l'n.ln..-.:h-mh wes pEgTaded &
(L] AFE b b paes L mach aa we fernisd, Teo ot b chilymtsd in
EI by :IﬂF:LH way by —
LT

wsiln far HR3T of Fhsto-Eagravieg, Bax][12 Aarsra, Bimcor
‘3 ~ HUMAN: FIGURE
(e N e

FIGURE DRAWING FHDH LIFE

h; ‘;;-- -..nl wersplified Iq_.!‘-]nn el iabEig Imll L

B3,y ] " Griald e bttt 4000 f
d. AKE &
181 No. Filhigen Bivdy — o oo

RADIO-TELEVISION-TALKING I'IETI.‘I!IEI

leaga, M1,

Lencn gt into s bi und
E ﬁ%m’ ol I:;m r;*?j.nmn: L. Lu
Foress, = Father of Motion pll:l-ul"u-ﬂl anl

jertor help Fou. T‘hﬂﬂﬂmmwm:ﬂn frna
DEFOREST'S THAIHIHII. P=12, 1108 Canter St., Ghicage, 1l

ueithea now (o md
LEH.I'I:I EmIHndm[:Hrll rJ.uLP!'u:-

?% Lﬂﬂﬂﬁlﬂm—-—m terma o

Page-Davis School Im
Dept. 1353, 3601 Hh:-llﬂ,. Chicags

Fﬂl 69195!

Expert Violin Maker furnishes
everything nesded — Completo
Kit. Muakes a Vielin worth
BEM0, Syeress corlain, Write—
FREE CIRCULAR.

C. C. FRASER, 415 Stark, Saginaw, Mich.
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bl
) :

THIS COUPON CAN o
SOLVE THE
MENACING

o
PROBLEM OF ‘:-

&
1933 FOR &
Q

IF YOU’'RE WORRIED ABOUT YOUR JOB, MONEY,
GETTING AHEAD=FOLLOW THE EXAMPLE OF OTHERS
WHO WORRIED, TOO, AND ARE NOW BUSINESS LEADERS
BECAUSE THEY MARKED AND MAILED THIS COUPON

When icriting fo advertizers please montion Popular Mechanics
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PATENT

Your ideas

Small Ideas May HaveLarge
Commercial Possibilities

IT wou hope to realize profits from vour invention,

vou muet protect it with o U, 5, Government Patent,
Utherwise vou may Ead that all vour tiee amd labor have been
Toed, beopuse 36 often by e that other inventnes are working
£ |_I!|r sanp hilea., TF YOU HAVE AN [DEA, TAKE STEPS
T GET A PATENT AT ONCE! Your Ia-n-l- abap 18 to et
my FREE BOOK. It tells you in simple, plain langusge Just
what wou must do, how yoo must proceed in order to seowre
Patent protection.

I Serve You in Secrecy

VYou ean eommunicate with me in perfect confidence.  Any
slrawingy, pketohes or letbers you send me will be kept in strong,
gton], firoproof Gles, that are aeeessiblde only to puthorizel memes
beers of my stafl. 1 howe Htlrl.l,'xl Invemitors leated 8 VY Mnfe
in the Union, My serviee is promps, carcful, effickent. Your
first step—the move you uhuu.'ll}ntlmhl.' todoy—iz to BEN DV THE
COFTIAO N PO AT Y
FREL BOCK

“Hecnrd nf
Invention"”
FHE'E E.TI"'I.IuIl:I rlil-:' I-I

spnid you this valunbie
Kaoenril of Invenglan
Glamk abeolistely FHEE
It may ||l\.|||_'. I1l| ||r\--'.|
FOlliF FiEhL B0 yoOile Lnieli- E
B later I.l||

CLARENCE A.OBRIEN

Registered Patent A ttarney
WASHINGTON, D.C.

Clarence A. O'Brien, Registered Patent Attorney,
190, Adarms Buoilding,
“-uhlnﬂ.tun .

Fleaze sl ine your free book,** How to Obtnio n Patent,”
and vouwr ' Recerd of Tovestion' forns witlioud iy ook
or ciligntion on my part,

AL s s i g o, AR

tlhrnHTiHT—rHﬂtn ar -rlnl plEim ¥

————— — — e e S S S —

r________

.&HTHW?EAEN!MDHE

Throegh art training you may fied the way ta
L] lllE'ﬂ lﬁl:l]m.. HI.'FIF aucceaaful atudents of
Miustrating are Dow
QArnlEg "Hﬁ. ﬂﬁﬂ-ﬂ ta BEDOD & year &2l many
ars maoking even mors., Throogh the Fe
Conrpn mere than filty famous artists—=making
er EnafEy I.'I:.i.l.u.l.pll.ul:—l,'l'u‘ vog Eheir drawing
secTats, In re Hme at homs you m
learn their rLul.'Il.?ﬂl of Illustrating, rﬂa.rtuu.i

ﬁf Lottering, Foater Doesigning, th‘lﬂ]ﬂ-l\' Card
ustrating, ete.

Lerrn te "mint"" your ort talemt throwgh Fed-
eral Trainimg, Hend us your name, ogs, occmpa-
tion and addross and we will send
our Hesk, "A Esad o Bippsr
Things," and Vocational Art Test
without obligstlon,

FEDERAL SCHOOL of

ILLUSTRATING

12132 Federal Schools Building
Minngapolls, § ¢ bMMinnesom

Learn Public
Speaking

..H.lhnmu—lnu im0 minmics 8 doy.
Ehl ar :1}] “" ':‘un‘ldﬂﬂ,

Fuiif --.'I-r o
i R I T e oom
MHOFTH AMERECAMN IH!-'I'FHJ'I'I Diapg. a8
2601 Michigan Avenus, Chigago, Iasols

| Ehicage Sohool of Watohmaking, Beal, 9100, 155 . Clak &2, CHOCALE

[EARNWATCHMAKING axe FNGRAVING]

1..4- 1;. BY OUR PROFIT-SHARING PLAN

/| OUR GRADUATES SUCCEED

Mg of g Tows gladents stsried in o very small ey == pow di=
Far ovsr 300 & Fear, Apcthar In Wisorain crer BERSED 165
Grse gear, Ly or oight clsssms, Csll or wriis for FREER BOOA l

MAKE MORE MONEY IN—

PHOTOGRAPHY

1"‘ ™, Ars pastisie or sroney mskizg Busines, photoemphy

pever dnllp :I..-M':. aulckly new in ithe privesy of your

I" eweii Bsdor &t bow coat. Same practical, andemsiasd-

¥ ahls irmining, given hy mame export  predeesiopal

A wperators nod elruciors who handbes porsomi] aitesds

dnen roarking in ocor pompleiely eouippsl drminisg

¥ mpiedina, Omby homsaindy traiming offerinr ihis wis

vamlags, Full oFf epafe lime. Yol Eay eafn whila
[enrning. FREE placreent servirn when quals

‘.HEW YORE INETITUTE OF PHOTOGHRAPHY,
Diept. -lBM!. 10 Wesd Elul Bi., Mew York.

— ——

——— — —

MNew York Institwte of Fhula raph¥.

10 Weat 330l Birnec, Topt, 4851, New Vork.
Tell me, without eoat or oblaation how | may lesrn 40 make phos
tgmphy pay, SEND FREE BOOELET. {Ne pulounsn will call)

O Btilll Mesicgmphy (Commeroial, Newa, Poriralt] snd Pl
Finmhing,

O Muotioa Picgyme Phozogrnphy aod 'eejection.
T T e oA S
Melilress

When wiiting to adverfiscry plegse nenflon Popilar Mechanioa
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=

= BTy e

—

A N

.. :‘1 E-‘_‘;.

= WIN FAME-~FORTUL

o mmo/

your life slaving away In pome dul -:lull. hmtlﬂﬂ Iﬂbt ﬂ'ﬂn't 'l:m
to work for o mers 20 or §30

::lli‘.l HDHET In RADIO—THE me-ﬂl:ﬂﬁ'ﬂl:n !.lGG

FII:.I..-.III

OMN EARTH—where opportunities are meny for

JOBS LEADING TO SALARIES

OF $50 A WEEK AND UP! ——

Joba as Designer

tor — HUND
Jobal

ﬂﬂl'l

Inspector and Tester—as Radio Saleaman anod 16
Service and lnmﬂfﬂﬂnn work—as
Btation—as Wireless Operator on g

or or Manager of n Brondoas

Sl s

‘l‘en Weeks of Shop Training

AT COYNE IN CHICAGO

You are trained in all branches of
Radio at Coyne—in 10 short,
pleasant w by actual work
on actual Radio, Television and
E]:?untl E ulpment I'-h:I;I uselesa

BOCY & give you the pracs=
tical training you'll need.

A1l Practical
Work at Coyne

Coyne is NOT a Correspondence
&School, We don't teach you from
hﬂﬂ]e:s. Wea train on a great
ni of Radio, Television and
uipment—on scores of

HReeei huga

ing equipment, the very

latest Television apparatus, Talk-
mg Picture and Sound e
e_g_uipmnml: , Code agquipment,

o don't peed advanced

H. €, Lewls, Pres.

education or previous experience,  portunities! Learn Radio Sound work
We give ;I.muiri I: here ln tha e o Aokl Fulking Ficrre
'ﬂﬂj'l:lﬂ Shops— L L

tice and expenenm you'll need...

TELEVISION

COYNE
Is 32 Years Old!

You get Free Employment Hel
Is Now Here EE"T“EE“ET&H:}‘:“;]H‘:
And TELEVIZSION fna herst Boeon gl Bl e B pay
there’ll be a domand for THO SANDS of oy mu*ﬁum“‘ﬂ“”“mm
RTS! The man who o e
I-m.l-'l"‘d.il.r:l.l:l hu'l.'a"ul:l have & Fesl I" _T“I' ald ¥, -J.l
future in this great pew field, Got i|1 u-n d:-ul:nl:.. i’nu un“mﬁ:d ‘n‘;‘;““ n:t:b-
ground-flocr nir Iﬂ.m-ﬂ::im o ﬁl"ﬁﬂr free_lust Mall Cougon for
COYNE on the vory Intest, ewest Tele= 17 u]uﬂi“r‘umw'pm tes. Mail
COuUER W

Talking Pictures
A Great Field

g
ma O

tunities to the Trained Hadio man.
Here in m great new fledd of Radio
that has just started to growl Pre-
pare MOW for these marvelons op-

Founded 18995

Coyne Eleetrieal School

500 5. Paulina St., Dept. 92-3H, Chicago, Ill.

When writing to adverliters please mention Popular Mechanics

T
. H. €. LEWIS, Presldent

s ® Radio Division, Coyne Electrical School
500 5. Paulina HL. Dept. 52-3H, Chicago, NL

B Dear Mr., Lewla
Enndmwrmﬂdzﬂrﬂﬂlﬂhﬂmklnﬂ
details of your Special ()

? L
S

:
:

g

State.
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| “"NOW FIX ANY MAKE OF

_:—'_'_'_'_
BOOKS ALLSUEFED
FAEE
on npproval: whetlsr yoa want
o qualify ns grroEe owner, suta
Fopdie éxpert ur merely wish Eo
Enow how ta k FOUF u-,-.-q'. Bag
1007, efficicnt, lonk nt these
|-'II'MI|::I'|'I p==| by nre senk bo 3.cl|.|. for
fres exnmination, This hroand
mew aulition hass besn prepored
at) by on lorge greup of America’s
E:I.'Htu'-t mutamotive  enEinesrs.
nrbody whi oan TIJ-DI‘I will umdarsranid thém, for this great #iato-
|n-:| dlg wnerclopedia B a verllslles gold mine of valonble dncis.
Take sdvonioge of this aler now; .H:n:d Im the esupon for FREE

examleitlon. YWou den's pay e @ penny, you don't obilgnte
voursll To pay apyihing unless

you dechls to keep the bonkm,  Juost

tell 1us ¥ou want to see them s Avintion Motors
the full st of G great volumes, Jogt Free Whﬂ:linﬁ
off tho press, will be sent ta you! Synchro-Mes
Riamdl them, look them over nnd Outhoard Molors
provn T your awn mtlsinctlon thet Motorcycles

g Tnet &leng, whish vouw wiil find
I thiem, may asve Yo 4N expongye
repale, oF help You to o batier Job.

Very Latest Edition

Tractors
All Fully Covered

Imngine 'I:Il:r-.'ll-in rh |-.,|-.;| mn meer ERaL &Py page 1= right up ta
date—7iring dlegm e pupatraction betalls, ervies prabldme—ara
ull i T o th minuke, Nowhirn gle pan you gel ps comploly

Inte imfareatlon. Cwver & Ellllen dollars of resnoaroes
E 1":th,-,|.|¢1€||' “1 Ea gl ¥oid thie modt auehocilaBiye hooks ain B

ik
[ Eyerylindy Interested o aulomehiles in any

aubject ever piilillshed,

way will melenine thess ks palile h-l}!l i the waorld's lurgest pubs
listars of Techuleal Cyelopadins (o=t L 1]'
thie warld,

BTy with seonses all var

Can You Fix It?

Can ol taka aug “eday I difs
ferenbinl? oo pow kUL the “ahlim-
my'" In steerine?  Com yna resst
NI NGET C2AN Vi PUs ¥ our fnger
nn engine troukle withoul giees-
Ing of tinkering? ©Can you pall
the #EarroP off amid Bx Y Can
yoll sl jasl &nd repale transmiss
alan, engleee, resr oxbe, Doxrlngs?

Thesa Books Tell How

nrdl 121l you kow Eo do any and
spvery e jJob ripht, tho first tlme.

6 Big Volumes

Wearly 1.0060 over FO0O0 Sllustrations, wirlag dlagrams,
|II.|_u|||:|II.'I. eharts, ete. Do Lawe ciditlon with gold=scomped flesinle
1|'iI ing, Rent FILEE r-:.r Lk du.yi k. 18 Bh wanied el expres
I b, seEs] only 2000 after 10 dagoa, than $5.080 i Inonch

enlleat.

untll speeial advertising price, $24.50, 18 paid.
A Year's Consulting Membership FREE!
Privilege «f exnralting angineers of mibllan=dallar Amerlean Teohe

nleal =oclety on any subomokive problem for 9n@ yese without
ge, 1! vora moll ecupon I eddlately.

American Technloal Society, Dept. A-TIT,
Dl Ave, ot S8LH 5K,
Chilongo, 1inols

[ weeld like B mes the brapd pee fovglioms editiop of paor scamoslie

Bordes ot wiiBout pay obllgsimop 1o b [ =il pay Lhe [rw cEnma delivery
chinrees caly sred will ranmme Lhe h--lnzﬁ mpr] privrn hem 6L Soed e
ds BO % urdess 0 Miw dham., I whirh rase | =il el pow 87 600 Ul ail

[ =] r memih pniil fhe speetnl price =l oply FMAD B pald,  Vaii &ie
i Irelists Ires, eaisullne mambershp sriticeia @ kbe Amcrcén Techs

]
1
i
1
wheal Bovbny.  Bard besod e aditia. l-
[ |
1
|
1

Emplover's MNama.,

Emplover's .l'l.lll!r-uu A

The FEIpoh Must h- filled ot I'| r\-:ll ¥ mek -r.ph-ﬂd write us &
lecier srpeining your work

=~ T & & 8 R f K |
4
B
-|
"

r

|
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Play the Hawaiian Guitar

hke the Hawaiians/ .

Bnly 4 Motlons used in playing thin fasginating inebrg-
ment, Qur mative Ilu'!uunn Insiructora teach sou Lo
master them uu :r Figtares show how. BEvery. =1
thing expimine -
PFiay in Hall H-Mrf-
Altwr ruﬁ“fﬂ. the foof
Batmcaingn thopds it ;.:I 1 gl

iry Wicle nracy Hir claar @ rlur\-lr mmha
ﬂl-'! -

previsis In-.ll:lt I. lur ia lesrn quickly.
EWEH when yeu enrall
=g swest toned

Easy Lessons
hln W yoodan'y kg
|r-'r| s=olher,

lessam

mogw needs IPuy s Foo Lilas,

HAWAIIAN GUITAR, Earr,ln‘ age amd
WRITE AT OMCE (o ariruclive e ;lliﬂttﬁ Owtiit—
Fo Emim. & peesrmre will do. ACTI atus &1 ,!’,‘,ﬂu

BTHER 7T 1 Wialin, Tiple,
cuu.l-:ll '“Er..;".{hm. qlh?dl-‘!tr:ﬂ—ﬂ!l!'ur =u|...-..b“h'
FIRSET HAWAIIAN CONSERVATORY of MUSIDE, Ing,
@il Figor, Woolworth Ridg. Dept. 543 Haw Tork, N, ¥.

Azgproved op 0 {T:rnlguﬂrnn ﬁ“mm::l;m the Samle aif

ELECTRIC lT‘l

RADIOD
TELEVISION

WELDING
AUTOMOEBILES

Mo Finer Trdnl=g gl laml- Anywhirs 86 Any Irios, lmm

Methods of 1 -nﬁ,u '-I F"' .wl.J irin .ﬂ.rnrum i COrxy=ipetylons

Waldleg, &fmiliing 'I'l:‘im1.1n.g. I": e I"lanta, ‘Trasafarinesa, Moto

Cledsrala Bniterles, Auatomnbdl Ilul:lllalnil TrlevElon and Boun

Regrodution. FREFARE FORSTEADY WORK AT CGOOD PAY.
Weite far Inforsiaien. Mentlnbig Couree Desleed.

COLEMAN ELEGT L EondoL, G20 MEN S Has [

MECHANICAL DENTISTRY{F ke ate,
LEARN i

Eam Big Money—Steady Work

Propare now for E1mr|:||:r|l- Lears

t s man ey -ma |l1l Ll Inoa

few mannche in Bhis T4 B G K 5ST,

O LIFEST, “Lav'® troining centes

in Mew Yook, Dar or Even ind dse

slons, B Demamd. FProctical

Teaioleg, Individual Inscraction,

Wrie HOW Tor Ires catalng P ossd rdesed raba.

WEW VORK SCHOOL OF MECHAMIGAL DENTISTRY
B Waean Jial Siroed

100% Improvement Guaranteed
We build, strengthen the vocal or
wWiik mmping onm=hiil ¥ [Eniams
HlEI“I'HH Iy eorrest ailand axerdingg,
- eran fa# fo lenprowe any ulnr:ln mrpnklnn:ﬂlﬁl
L 1'.:]“':' Pl ﬂwn'ﬂf;hﬂ:u'"uﬂ::ﬁlnﬂlﬂ: ﬂ ﬂ"hrr-
.":-r:ﬂ 10 saFens wder 17 years enlses sigoed by pareok.
FERFECT WOICE INSTITUTE, Studic13-5E9
30#& Mo, Michigan Ave., Chicago

a7
VEAR

= Mimi el Ciosediien, Orpar-
DEMISON'S 1vns, Vandeville Acts,
Minetrala, Camady

-
Bongm, Make-ap Goods, | oF HITS
Catalag Fres e

T.5.Denisen & Co, 623 5. Wabssh, Dapt, 8,

How To Secure A
Government Position

s, hanl tlnes? Troln FEEaEe=——

Why w ahnwt strike, Iy A
now o & Em'.'r:r.umfm-:llﬂ.l thah.l.turn'l Tnerensed s _i &
uuhﬂﬂ. Etrndy wark, tuﬂl.. gl pay, Opes 1o cidl= X x 2

rerd U8 to Sk Lﬂ.m&. LT i bn:mm & Rallway
Poarnl Chrk, Post Om E%ﬁrl. ey Mail Carries. B
Tural Casrer — oF hellp Fou gef inoto any oiher
Geovermment job vom want, T waa o Beenet Ex- £%
aminer of Civil Serviee Commissbon jor § Feam.
Have helped thon=andd.
A2-pagebook teflzabontthe ]
HBWI'EEEH.& open—and Buw [ oan el Gt =
.'|'lll.l uel:- ome. Hrml. ran W POT FOIT roy 1 TELF'L_____'
T Serxies Eupart,
FATTEREE I:I'Iﬂ hl.. 3 ] Wll.l'llr Eldg.. Rechastar, M. Y.
Flense send me, -!thuutuuﬂlntlnm wour fres Bosk “How to Seisre s
{III-\‘-“’"JIII]H[ FPoaloio
Name. '
.i..-lll.'lrl_ﬂ:l ......................... am i rEE==dEil
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M USIHC = the Surest Path to Friends

... 50 easy to learn this short-cut way

O longer need you envy peopde whao
play—who are alwavs the center of

attraction at partics—who nake
friends immediatoly wherever they g
MWow  this shart=cut, newly perfected,
haome-study mechod can make YOU an
accofaplished musican. It can bring vaou
the good times vou've alwavs longed Sor.
It weill life wour right out of che ranks of the
weallllowers™ fnto the Lmselight of social
popularity.

Mare than GHLHF men and womes=—
boys aed girla before you, bave success-
fully learned to play their favorite ioe
ztrument at bome without o teacher dlee
famous 1, 5 SBchool of Music way.

Easy As A-B-C

ald-fashinoned. tiresome, seale-peracticing
way. Now vou play ceal Cupes almoat
from the start—&y siote. Every lessan is
& fazeinating game and Yo cin neteally
hegr vaursell make progress. Mo techer
to fuss vou. No wearying scales to plapue
vou, Mo interference with business or
pleasire, Decause you choose your own
time gt home.

New Joys For You

Juzt imapine yourdelf the center of @
jolly, enthuasiastic crowd, plaving the
peanon's latest song or danece ke, O
turming to the classics il re=creating the

pstes piccedof Ehe world s

greatest compaseTs, moyk-

FICK YOUuR ing them live again with
- This newly mﬂm“lﬂ IHNESTRUMENT your own talenc. Think
print- and-picture Flama Wiolin al what it means to have
methed (s lterally  as Crgan Clarinet the pleasures and ihe sol-
casgy as A-HC. The Ukuilals Flute ace of Music ot your ine
1. & Sechoal simpli- el Lansphans stant command. ready
fied instructions, written Trombane Harp :
z ' Piecalo Mandaiin alwaye to bring vadation
by expert teachers, (ks Guitar "Ealla and color inta vaur life,

tefl youo what to de. Then
A picture fhaoass you what
to do.  Then vou do it
vourself and keor it. No

Hawsllan Siesl Gultar

Sigkt &
Pilanc Accordion

Iialinm snd German

As a musician, toa,
Elupre atlululd. b tmany an
oprortunily Lo eacn good

. ] Ageordion maney by your playving.
neealblllty of mistabes he- Wak o k L L I (E11'
cause the diagrams are " “;2":::“'::: L Chausamds of our pupdls

right before you every
step of the way.

A vou learn so muach
muiee Quickly B bhifs iand-
erm, up=t te methaod
thman was possible in the

Cempoditian
Brume and Trapa
Automatic Finger

Control
Banje (Pletrum, B=
String or Tenor)
Junlars” PMiams Courss

have done this and thus
paid for thelr 11, 8, Sclaoal
COUTEE: Many Lillkes over.
Many bave organized
their own orchesiras amd
catered o profitalle ma-
scal career.

Valuable Booklet and Demon-
stration Lesson Entirely Free

Prove to yvoursell without cost how
wasily and quickly vou Gan learn be Blay.
Somd tedlay Tod oaif boaaklee, " Hew Yoo
Can Master Music in Your Own Hame, ™
With it comes a Free Demonstration
Lasson which shows graphically how
wmiphe this expert hofite tast faction beally
la, Wou'll 2o how easily you can become
an sccomplished musician, as mony thau-
=mls of oflers have,  logstruments k-
plied i deséired—cash or credic.

Woa owe it Lo I}1I1'F-l3'1f o get thip valo-
abile booklet nmd Demonsiration Lesson
abt pnee. Mo obligation whatever an vowr
'h Fh: san o mail the CuxifEim TL-

'|."|' Music, 712 Brzmnes-
wick HI-'.'I: "‘\l."u.' York CIEy.

U, 8, munm OF MUSIC
712 Brunswick Bldg.. New York Clty
ez rnd ma yoar fres bonk, *' How Yo
Can Mill:fr Music in ¥oar Own Home,"
Witk imepiring mie by De. Frank Crikes,

Frew Desmonstration Lessan noel pastlcilasa

al yoar sxey pnyneent plam, | am isterested
im the fallowing course;
Hawve yaii

e voves ImEtrumemk? . cvaa v

Lim | R At L e o e ST 111 P

When awriling {o adeertisors please mienfion Populer Mechanics



144

Tebevision—the soml
many great apporiunitisa
—i= eovered Ly iy

FPOPULAR MECHANICS ADVERTISING SECTION

More Mone

Emlu:mm:lrl:
e BERSATLELSY
U L 85,000 & year. gt

il af

My book, "Rich Rewards in HRadio,”
mw-a Vinl mfnrmntmn on the opportunities
in Madie and explaing how [ train you
uiickly to become o Radio Expert through
my practical Home Study trainimg. It is
free.  Clip and mail the ecoupon NOW.
Radin's amazing growth has made hundreds
of fine jobs which pay 330, 260, $75, and

Sample Lesson
FREE

[ sl yomi 8 Fres Lissan b prevs
llﬂllﬂ'ﬁq.ml}ll'rlln . prEe=
Veal hew papfides am
Thet I rlr| l|r|IIl. Vil st hems in
your spary lirm o Eevome o IEsdlia
paperl. nilr my sederds 5o
hope bthkm b=k m ke pasi.

2100 o week, Mony of these johs may PO That when yar we 1, s
guickly lead to salaries as high as $125, iy gt A pas il s i
ing Hade | l‘[g‘ﬂ“_‘-ﬂ:_ I

2150, pnd 2200 n week.

Radio—the field with a future

Ev er an oflen & new bosiness be sbarted, Yoo lave
s how the men wha got inte the automaobibe,
rn-al:.:l:-n.Ful.u.'rc. and other industries when th 'ﬂ-l:'ﬂ:'
startel bl the firet chanes ot the big joba-—the
F100HL, and 8150000 & vesr j|!||.‘|l|. Radia mﬂ’m 'I'J':r:
anme chanee thot mode men rich in those busanesses,
It ban already mpcls wsany Indepeadent—uodll make
FRTLY Traisen wealthy in the Tietuee. Yo will e kick-
ing ywourseld i vou pssa wup tas obce-io-p-lifetime
Epprbisisily.

Many Radio Experts make
550 to $100 a weeck

Io o few yeam HHLOO0 jobe have been made by
Fadin's growth. Thisusands mare u.'l.ll hn nundie har ita
futwre develispiment.  Men with the r| ht draini
the kind nf training I will glve you In tho ML
Coupse—hove st ed intn Radic ot 2 nnn:l 4t
their former sslarics.  Experiences] servies men na
well a5 beglnmers prajse NORLL tesicieg for what (b
has done fur them,

Many make §5, 510, $15 a week extra
in spare time almost at once

Bava ALHEADY rrvined 1heusesds
o mrm. Muny =f iiem
PYEE L ETArEEGr s baa
vk wed na Jedia or slerickhsl #is
pwkence, have berams Esdin #is
perte Bl pArm Lo of ikres olnees
rhelr farmae . Slall ik doepegp
e,

tih reak
L [

Some of the Jobs
M. R. L. Trains

My (".m..ﬂ.n_: Ia world-Tammis as the one "that Y
for |I!||r:|f. hee dny you enrotl I send yow rn.u!-l!.rhgl. Men For
- which woa shoaled mastes ='|1|l¢h|.; o bl 25 Radke
B Bware il ]l’!h:l SN N oSt BYEFY neip rhioud.  Throagh- Rroadosst E"'y
L {:FI' -rlrlﬂi outb ¥our 1_-\"i||,1r|lu¢I [ will absiww Wi Tiovw tis dla cithes fo- th:rﬂtEﬂHDDT I?L!EDH
R30D 46 300 8 ;_.,]: ‘¥l pair and serviee jobs on the side for extra money, 1 Imﬂllllmlhilnw of
dlwr man maks s pmiich me B30 83, will nok onl I|I.III'F- vl how toode the jobs, but llrl'.'r Lia [Tl ea=l A pparnts
Enil 375 1wk et themn. TN wive vou the plass and idess that have Oiperaiar in Bros
made 20 to 1,000 o year for K.ILL men's spare Sxlion

Alreraft Radlo dpermbor
Ciperatar of AlFway
Bespoms

Sgevicn Man on Bound

loturs A i
nmhA r |:|I]'IE':IIII il Flcture
n
£hip rqu
Fh:l".'ﬁh:l Blam an Pullbs
Prillpn Theqarts Adlress Systemn
makla nre find- Installition Ensineer on
img Radio & Punlse Adidress 53 lema
Fant alid Lo Bales Ainnnger for 1okl

HEsrea
1?5 Lry"g"nrnkd Borvice Manager for Retal

Ome. G, W, Page, 110, Raisigh Apta. Nadile,
Ten., writes: " 1 made 3935 In my spare time whils
taking vour Clourae,”

Vil n HEOTES
n.mdt 1r|. th Auti Radla Installation
and Herviee Mamn
g P M B Televislon Hrosienst
_n. I?ld Hadlie—empiugs ey well le

- - Fulap
e I L I Bat Servidiag Expart

ad_f MAIL CouPoN Joday - - - Get The Facts About
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for You in Radio

15A

to get into Radio quickly
how to get better jobs-better pay

5400
Each Month

1 spemi filtosn yeprs
oo trAVELETE Sl
at cuuld s tho op-
arimd ks in I
v meds mEre moner
me gver Beleram. [ hisws
jll."a mors Lhng Hei airk
=ith ored B reslly wns

£ yoar soures ikes  kreaski

s e Chia.™ 1. G, Dukil-

= leial . Pl Sesiion KTA,

Ban Fraesbso, Cal.

Radie Service
Man Douables
Salary

“1 apeme 15 Fears
Sking and pepaifise

2y b debt rwull

h iny memory

b ey il tign, [ was fpe
Fl:lrllrd Heirioo Mpanger
& Hulll [ ove XN,

ML fdil oredl dar my spe-
1 immadinialy in-

|:rl|llu||:|I sRrTaingm
% .I':r Slalayelne.
d Ars.,

:IHI I Limil
maara, Ad.

ek

From 510 to
550 a week in
spare time

"Besilion being o
hv:r the Power &

izhil l.-urrmnr ba l=rale
!.ldnl fieriercacs. § Bawe
Bumirzes al mr

n-llll- l:hl.l nain mo Brom §10

The famous Course That Pays For ltself

Get ready for jobs like these

Brondessting =istions use ongines, ntoes,
stntion manngors and pay up to $5.000 a year, Radio
manulneturers employ besbers, inspectors, [oremen,
erginess, mervier men, buyers, and managers for 'ul"
payving up to $5,0M o year, wilio dealers, jab

thers sre nver HJ' (M) employ servien men, :uJ.em:nm

Ty ern, MAALEETE and pay up te F100 & wonk, "[‘gl_l-;—
ing pictures pay s miach ns B75 to 3900 o week to men
wikl 'I'-Lmllm training. There are hundreds aff o por-
tunities to have s b time or fﬂJl time Fadio buaj-
El’."‘.l:! i WOUr owe, r:il-dl'n' wa |l HEH' L u?ﬁ: OAUE W

=IFEEA O MaRey N, 0 spaee L Wi EILITILLE.
My buck tells you of other opportunities.

You can learn at home in your spare
time to be a Radio Expert

TEald wour job, There s no nesd for vou to leove
e, ?uw_‘” tedn you guickly asnd ines mi“an:
digFing vour spare time. Y ou don't have to be & hi
echond or eollege wradhiats, Ay Coigree bs written in s
n::Iaa.r intsresting l-ﬁ_'.l']E' thnt ulm-:ut u.nrn-:ne can gr _;]
I give you practical HE-N amce under my 50
st Lol .ul' trining—one<bnll from bessnn hml:a il
pne=half from prootical E:pﬂ'lln&n!ﬂ ulih. Equl. mEﬂI:
vien withoud extea eharge. [t mak F
E i rasy, fnacinnting. proctical.

Learn the secrets of Short Wave,
Televizsion, Talking Pictures, Set
Servicing, Broadcasting

I'll givn you more training ﬂ:l.llilniml. nend to get &
Job—TI'Il give you youar chaiee, pmed not charge yon
extrn either, of my Advanesd Coursis on thesh sub-
peota=(11 Television, (2) Zet Bervieing and Mer-
chandising, % Bound Picdures and Public &ddress
Bystoms, (4F Broadeasting, Commersinl and Ship
Hadio Stations, {5) Aireraft Hadia,

Your money back if not satisfied

T will give vou nn sgreement in writing, lerl and
binding upon this Laetitube, te pelund every peanay of
FiiF Tacn
ot satisfied with my Lanssnsandinetruction Servien,
The resogresmal the Nationn] Hadio Institote,
Pioncer ond Weorld's Largpest Home-Stody
Radia Hohool, stands behind this agrecment.

Find out whai Radio offers you.
Ger my book AT ODNCE
O pnpy of my 'r-n|1|a.|.:|!!ﬁ-'|- -pame boals, Hw‘h
Fewarda in is fres to any resident of thr:
I. 8. and Cu.nu.l.ln- over 15 wvéars old. It Il
started huidreds of men and young meen oan the
rosd &0 hetter joba nndd o boght future. It has shown
hundreds of men 'whlr wm ks bilind salley fobe, haw to
ek ifbe sasler, moes t|:|1 hl:l‘.t-l"r poying work.
£ edls you 'nhm the hl nre, whot they
(i ]1|;|l|era.|;||1,| Hl:. fpl’ ﬁ.'lld ﬁ.’ulu" ﬂ.t :,l:'ll,ll‘ﬁl'lll Lis (5T}
n Radia axpwet, pupnn will bring vou n copy
{re.  Zend kot onoe. Yoor Tequeal:- dom not alsligate
vou in any way, ACT NOW

1. E. SMITH; Prtuidn‘lt
Dept. 2T, National Badio Institute
Washington, . C.

upen enmpleting my Courae i Yol nre

SPECIAL Radio Equi
e
Given Without Extra Charge

My eourse B nof all theary, I'D show yor how
Lo UsE M Fruli Equipmeist fof conducting
experiments s baibdin -ummu.u which fllustrote
m.wmn;nrnnﬂ]: uus In such wall-knawn sots
e petingheiss, Canera) Elegtrie, Philea, KO, .'l..
Vigter, Majestie, and gthore, Yo work aut wigh
Your own haksls many of the things ¥ou read (o u-1.|r
Iu-l:llTI. hioaks. “TUhis GGl method of training mak
learning at home ey, Interesting, E.Iul!ll'lll."'l.? |II-

Lensnl BArm

y practleal.  Youa
kow peta work, why they waork,
whean

how Lo moke Ehim wo

envelope—when you grudu-

&g you havo had teaining

s aid experienges —
- on're not simpl
B anklng fara jo

where you onn el 6x-

pETiEnce.

With M, It, T, eguipsmeng 3mi lrarm én huild and thors=
srleerinnd #e1 LESEE £ORIDMIENT—20T GRT Yan
W, 1L [ squepmemt in pour spere tine scevica wark (o8

P :
FILL OUT AHDMML
THIS COUPDO
r. J. E. Smith, Prauldont

Natlonal Radie Institute, Doepe, INP
Washington, D, O I

I waont €0 take sdvootage of youor Elfhr.ﬂ.n.l
Offer, Seml me Four sample lesson pi] Yous
free book abowal apare time sand full tlme
Fastlin ap H'rI'I:IL'I:II.l.‘I h.pnﬂ haw T can train foe
them ul. e, 18 et doos Bot obll-

|
I
I gnte m
f
I
[

HMANME

I
TirrrEmsaarEEEsAA EEEan e I
ADDREEE., .c.oocimngniesnessinirssid/smss I

|
cmf..................sT.J.TE.......R_I

e Emnn Gmem DEm e — — —




GOF[RNHEHT
JOBS

$1260 to $3400 a Year
PICK YOUR JOB

Men, Boys—18 to 50

Thisn ara Mensdy ool ifons. Sipihrn or pelitles w1 Dok affect
thiEm.  Goverpment emplovess @et thelr pay Ir twelve Tall mont ks
every Fear.  For the predent per cnly, 30 days farlough is taken

withogl pay.
S1900 To &3
Eallway Pearal Clerks ger 81,900 1he Mesl year, being paid on the
et and fftconeh of cach meomth, (370,17 each pay dey.l Their
pay B gulEkly inereasod In nofimsl vosfe, the sapadomm belng 52,7
& yexf. (S11EGD cach pay day )

Railway Postal Clerks

a YTear

Days On—3 Days OFi=Full Pay
Railwn I:ul Clerks an long rums, uswally work 3 dava asil have
3 dlays of dugy or In tha g propotifon. Dardng this off digty
thefr pay conilnmes ju=t pa l::huurri oy wore working, They irnvel
0m A pars when on busleos, W ||l.'n they zrow old, they ame fetlred
with o pecalon.

Clty Mall Carriers, Poag Dffice Clarks

Clerks and Carrlers now comienen ab 51,700 o yoar pis] piste— |

matieally Increnss 100 4 year to 52,000 and 2,300 In normol years.
Customs amd I-ml?rnnt :Iu.- Lor

Haln 52,100 to ZLEME Nlen B 45, W ||r]: sunindcted with

exnminlng 1mn:|#ru|:||.l. and mngrchaidles esitefing thi aaimnkey from

oRElEn parts,
Iz Your Job Steady?
Crimipare | heps -u..d.l-'\.r- wilh
[f o rres thom. orrhpi
J"E'I'r'-'i"'."m 1;'-'I|r i:..._-:-r.l.h
r posttinn and Pl Poar's averscn slury ;
gur,  LH) 'I".'II ':ul"l FI'F:F\'I\I":':'E fl"'lll.

JI-‘-'I-'I: 'I'l\.".
I'l.ll.l- I-IIIZI'-I "\1|:l'|'- 't'DI- 'AI:I'.L

|: ]a.1 B3 00EF ia F2T00 4 YEANT

You Can Get Them

Fuparfemcg |s uaually  nne-sssary
and pobtienl Infucnee i3 not per-
mlieed, Lag s ahow yon how,

Get Free Lisi of Posltions
F|'|| l|'|I,l1 thae fullowing roupon. Tor I o and mall 1§ fedai—
Ok vEre
"I.'“I'-dn InwEtmens of three cents for & postase stamy oy cesuls In
Four petting o povernmest dob.

FRAMKLIN | IHETITUTI.' Diﬁl D=1Td, Roohester, M. Y.
Tensh to i eEpleelly troc of chpege (10 o Gl e r|||I?|.-||I't i Tl
giilon checped helow; {2 Free Copy of dl-page book, "How Lo

et p U, B Government Jaly™: c35 A el of Posl-depresslon T7, 8,

Government Joba; {43 “Tell e how to get 5 Post=deprossion Chovero=

maeik Joh

RAaliway Poatal Clark ... .. .. _.......... ...

Fapt Ol Clark, ... corrrvmarirranres

Clty Mall Careler. .. .._..... L

Aurnl Mall Carrior.

Gavernmant CI-It— Fila Clark.

Inspecior of Curtame

Ilmmigrant lndpectar. .. ........

OO00aoo

TWhaen wriding please meptlon Popular Mechanlcs

FOPULAR MECHANICS ADVERTISING SECTION

I.EAIIN TOFLY -

at LINCOLN

Internationaily Known Schoal

Giet Imbe avipibon, the world's fastest prowing
industry with blg pi¥ a&nd unlimlted oppsaroanities
for ||r|a.r-\.-|,|:'.-c| 1, I'he workl-wilds reputation of
Lingoin's hlgh closs aviatlon wreinlng i@ Four goar-
antee ol BUCREes

Want to 2o to s Forelgn Country?  We hava
40 fprelgs Peprosentatives apml Hl.lulunl.a- I:l i.- Il.r:'-rlu:n.
goumntries mnd in #very siate lo 1. F
tunitles In Tarelgn ﬁ.‘-ll'll[-hﬂﬂ -u:u:u:;ﬂﬂl_l.' I"!cl'll'-l-'ﬁ
Fpth A pserlen, and im U, 8 Cop promboest "-uulh.
Amersmn nlr Jog now empinying MG A merioan
[lats and mechanies. Ouf AvINCOn pourEss Tyisgh
it Both BEegllah and Spardah. PBoth Aying and grou
pehon] government appreved.  Wrils for calalog
and somplcie deiadls,. Ifafa your age.

LINGOLN AIRPLANE & FLYING SCHOOL

2058 Alreraft Bldg. Lincaln, Nebr.

E A RAILWAY
TRAFFIC INSPECT‘-’JR.
oy e i PR )

it B oar wark : LAl or t
TEAT '|I IIII meit: high II"II inls,
& i 1L o few wiriA" o

L ond on pompetion will

hielp s yon &t 821200 to B160 per
manth ap. plis expeiss Lo siart, o

Splend'd n_,run..-!e‘iul'tia-n E‘q:-at! ]I|:1.Ir.'|— torms
o p-url: qe] wnHy,  alany FRAGETeE O W I FOFLAn L
" — exenutives, ﬁ‘- rike for 'I"rl.lb Sk el

For Trained Men and make your start N
% Standa-d Rusiness Tralning institute, B, !11. Iulhln.. L
.—"zma;—.—.——__
e

"DYNNO

Jazz taighb l.r'. Hiepil, Mafe arF ear. |-"H=!-' rh]
lesmona for adult beginners. Alaos Sali-inatrue-
tina syetemn for advancsd pisoista, Learn 3548
Hasn Sevies, 097G Jazz Preaks, huomdreds of
Trick Endingn, Hot Rhythmae, Sock, ngH
and Dirt Eifects; Bymphonie snd Wick
Harmony in latest Fadio ond Record Bivle.
Writa for Fron Dooklet.

WATERMUA Fiki0 SCHODL, 1838 ll'. Rdums Sk, Loy Aeguben, Calif,

Ulera-

AT HOME vaou can lsarm by oor modern and
originslwrtem ol instai ctien e very par vl 1]z Watdals
Repairing Tréide at Bome o pocd or hatber than o
& shiop, Vol can earn monsy while lsarnlng and pe
come s well paving positea oF sliat fa Dediecin alled
cempigiinp vor course of Engmuciion. Good waich
repmicerd afe alwavs In demaind and sarn Ieos
$58 in §75 per wori, For pl.rlllll:l.r.! apply in tha
'H'I-l-ulllln 'Iilllll-nl of Wnatoh Reosirimg
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O Auto Mechan
O Eadio and Trleula:-nn Mechanic
O Talking Fictures—Double
Weatern Electric Equipment
O Elecirical
i Starting, Lighting, lgnitlon
O Window Dressdng
O Commercial Art
O Sign Paintin
O Architectur ‘i Drrafting
O Mechanical Dralting

Berest & No




POPULAR MECHANICS ADVERTISING SECTION 17A

THEBATTLE covchrin B

THAT MADE FRED A HE-MA

l,('l:zu.u- pagr | THE BIG E,_Mlql'| WH=FED U KN HL\L
WHAT'S youn mare  -IsER, m-rg;J MEANT IT, YOU'RE AFRAID |
i 3 % "
LY HL CIDH'T OF M, THATS WHAT, O
g [ 1 weves weer T See voussa]
0 = il
pi

5 el

.-l-ll'lileI-ﬂ sockeD vl 1 SHOULD || ||| | Aw-viy 7oy To ko srvsee | Il. LOCK HERE ! = CHAGLES ATLAS RUODONTEES
Mt BusTED ks gamd 1 WISH 8 o) {} L was arpein of Hin! we cous Y ME CAN GIVE ME POWERFUL PLECLES AND

el i |
BEATEM WM LUP DCHT N FRONT OF " '] LiCK ME WTTH ONE M3ND. BUT AN A REAL HE-MAN BULD O HDW Wa. -
mewcn! ) WISH...... . DammeD F L GO oM DONG A P GGG TO SEND FOR HIS

BRI WEANLING L T sape oot | Td

AN I ~HOLS Lo WESL yeal .:I TN = L v P IF THEET CME [SHT Wiy FErD! 1 WAaD
e AT THEEE PLBCLES, [ aeuny ! TwESE'S THAT :f-'u":l" ' MO IDEA YOU WERE
ATLAS SRE CON WORK WONDERS AnD T i i LELN

"Hmh.’ TRHE W LoraG, £iTHER]

IHOUGH = Ve BOT
TELGH CUSTOMER GETTING FRLSH PLETY MoRE! powd 50— PERFLETLY
(:“/’C HELLM Eiéﬂ-ﬂ! LLT ™€ GET
AT HIM | S —

L. £ o . h:"_'_L' 45

] .._.-_. z L "::'-.l | -'.1:' .1'. . §

i 3 g |fi".l'I T i

e v 3 L '-:__,_-.u-"'":' : ] A

1 b

CHARLES #J'll Give You PROOF in Just 7 Days
ATLAS  That You Can Have a Body Like Mine!” |/

The 970k, WFeak. T ! T e

{ 15T this siralght, fdend =1 kacw what I'ss talkias alewt.  Tn Just T das
j[?kﬂ’ﬁﬁ;ﬂ'jﬁﬂ}ﬂ G et £ YU shas I cnn make you & NEW MAN—s 100% Jl:--j

& ar i RIAT, P ] g

Moz Perfecil By 5

E I:I,_—.-{j'npé ing s

Mam® Iu!; of
il «

o .
CIIARLES ATLAS,

I Dept, B=1¥, Jl__l:

133 Enst 2%rd Street,
Mew York Cliy

E Bl o
San,™ Apd, wik i, I'0 shaw oo Ch
n pecleet body, glowlsa health, rippling
ginni pownr, amd & Ot et packs & gesul

velspmonl 2
g Hanlih and Surciias

[ Fletss writs or priot jlaiedy
ADDREBS. . .cciin TEELLL LR

OV e e et o HTATE ...
A e, Ol e Liels

Harw T



18A

Come 7o Los

a T 1 mﬂﬁ
i : ) Lave money by en-
ralling in Natlanal
Naow, For price of one
courss we now offer
the Ffour complets
radis, electrical; tele=
piefon, talking plc-
furecnd broadeasting
coursss. Four cottrees
for price af one.

TELEVISION- RADIO

ELECTRICITY-TALKING PICTURES
and BROADCASTING

bargain odTer! Molongerlaitn m}? mmﬂlﬂ.

#TG'I' LT I!Irrtnl!mﬁ 1= Ill-l‘l-u u’Jl-PD.f

1:::|.1:1|:¢,r in REadio, Eleciricl nﬂ.lu “Flo UFE

&nd Nrosdoast|sg |.'|'|: :I'umrunumh.lmh. ‘nhimited training

Fou t-u- l'rll'l‘ g«nnd )
it m

& :ul.l & Ilmtﬂﬂh I“nnd h'Bﬂ
ol B B Job u o

¥Hn Lo BIG PAY 1'1.“r2 Imﬂlimﬂﬁnﬂmm’

nar o dium

vidunal, Loy

ELECTRBCITY
Becsirn mo alecirksl m

o 1 Lo A . ths fer of radlo
e T A ey s the arent ““:;:L’L'“:.'u‘“‘m =
Amesiean lelon ara

Lnrgnt and Oldest

Trade Suh-n-:r! Ihnuw“t
E‘F ﬂll‘l o metbeal ahop methls,
F'u'rlnm -n-dm:lt on unobdesEary. blore

Railroad Fare hl'lnwlrd 1& |. A dellace’ worin of
!I:rm- a Hmltad tms we will all ='_:_l=-h lTlenrl- for yag

II:I. Thei 'I:I'hmﬂfd I‘E'E:“ meh.'l:l“";
-;]u.ﬂ.ﬁl r:n:.n:. tubtlon, so the brip doats
FOLL 0

FREE EMF‘LG'I’MEHT SERVICE
Bpake tlma lohe wh.l.l-u ot sohoal. Wa

1. Uwing o pemmm
ﬁ JI'WI'.- 00 {Jl_u' I.||| (I e plags

PretE mu&u will hth: oil wek Ji}
after ¥ l.ll.l' frwr qlelizhifal
mnmtha I.nluln.:-lhd;'l}l! are quallfed.

eqummeen ).
Fnlds plameeTE N

NATION A L i g
RADIO & ELEETHICAL SCHGEL
Including Television, Talking Pictures & Broadcasting

Dept. 124E, 4006 5. Figueroa, Los Angeles, Cal.
[—=—=—MAIL THIS COUFON FOR FREE DETAILS == ===

This saupon will heing you our big, fres trining book If v |
I ATE 3.11..:'“1.;-.: Ik giv En'll dirtalls .:-r thie 4 by enursm— I
ebietrieal, television, Ealking plotifes and boosdensting:

dintails about Fallrosd fare ofer. Dangsln ofer, o lemlted I:-Imu

|
l.amm .......... . |

— — —

POPULAR MECHANICS ADVERTISING SECTION

5000 Samples

{o Introduce New Product
SHOES RESOLED-9¢
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YASGLE on leather. Amasing
-|Immm:|r makes okl shoes woar Iu:n :|1|:|u'
for as low ns Yo & palr. .ﬂu-pllud In twa
miruisa—nn nalll=—no toels.  Spoekds oo
with okl knlle llke Butler on
hiread. Diebes hard ond amooth
overnight, Clves maontha and
manihs of wenr. nld

AGENTS WANTED
Thimanstrals BAVARCLE is your taws SI'HBE
wiEie e s er Wi | e

weailir rims wARLE ade
-ul:h l.ln -.--i'.-.--lll'r\l-||||.:I.I-|:|I.r..nln’.-uurrll.:ll|'.-’ll 1I-: l-i.h
%:.E-ual'r::& AMTFLE of = Uﬂ.ﬁ;
bl leathom. e New

ey m-_uu :hlll..rll.lm.
EA'O'A“LE W*cm:muaﬁﬁn.

ml-“luum aF.

Oar 38ch .|'Imnu.il 320 Bar-
in Cntalog of Books of Fub-
lishers eovering all dlﬂ-ﬂl of Litern-
turs, Fiction, Ju\"lﬂ'l-un ki Beientifia,
b, IHusteated, T ndexed. U #&ch
walleges, libraries nod thomands of individ
castomers.  Writa 'I:-ui'ld.qr for par new 1033 ealalog,
sigargains in Books."

SE4-GEE Ve ‘-Eluﬂ"pln-“l‘ ¥ 'ﬂﬂ'-" HiE n-nE'll_u MOIS

Astrology

¢ do the Srcars Pr:d‘i!rlt Jor Jiﬂgr
Ul # ba of gl Weuld kmawt Clan
ey | Jau"inrﬁmnl Ferading I e Inl-',“h-n“-
by mamh=—wiih casci daye. i:I-III-H “PFJ-DI'
[T ,-.n..‘ wlgn ol Lhe E"‘"-l..ll. i betare
T:“mu..i Mln‘ lm:[u T brn I.| aalsry, lnlnhllu.
Apiiel, b, I|III weridenia, Bicky dove, i,
Fepd #naxt Iull.'nd.lg' llll:ll: Il..l:II:l Jor il i

Frashfin Puk Co., 500 H. Clek 51, Det. 1353, Chiag

Ewnn "‘"ﬂsm “R] TZRS

;u'!;m"ﬁ HE‘H Dian"t Fail to read ™ S, Regoireminls
BADICT amil h Wi i

rEI: of th.;:i}.le'um,.ﬂ‘mL and Records’

5 exfl anatory, instructive book SENT

E FREE on reguest. New writers el

M

soAg-poamE For unmluthﬂ " re-
gise, compose and Errange music, and se-
cure copyrights, guarantesing approval,

F. M. Rewoomer 1674 Beuadway, Hew Tark

1" BECOME A LIGHTNING
TRICK CARTOONIST"
Feepufl 1100 Tar

Laogh r— af I Trick
b w U8 Inacrgssioms. I'-l-hﬂ. k Tulke Bupgliss

BalDIA AKT SERKYICE, Dente I,u-nmh.ﬁ .
—
5ECRET SERVICE Eﬂnﬁ

FERE

PRI

4

G.Eﬂh.ﬁlll-ﬂu. 1358 1900 Samsyaids Ave, Chicaps
Whett woriting please mendion Popuiaor Meochanios



POPULAR MECHANICS ADVERTISING SECTION 18

L1510 550 Mefers ]

ALL-WAVE RADIOO0n),
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PLANS FOR
FINANCING

Become an
Expert Accountant

The Profession That Pays

The demand for skilled sceountants—men who
reclly &new their busineps—is unceasing. B
fions nre in conetant need of oxpert coun

EOTHATE
in matters relating to .ﬁ.udltlw. ot .i-muur
Businean Low,

Hl.uuf:mm
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CARAMEL
POP CORN

e TRADE PG RECINTERED L%, PATERT d'-il::l

A Sensational

New Business
Brings Startling Results

Make and sell in 2 store of your own the world's
most delicious pop-corn confection—plump, tender,
healthinl pop-corn coated with flovory, testy caramel r:.ndy.
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Start In Any Town
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McSweeny Training makes you independent of hard times. There always is a demand
for trained men. MeSweeny tesches trades that never will be replaced by mechanical

equipment. Easily and quickly you learn all sbout Automotive ]".iMJmm-:a and General
h.mmui:.. Never was opportunity greater for the man who knows how.

Eight to Twelve Weeks—Then
a job that should pay from 3356 to 570 a
week, in the sutomotive of elestrical ﬁﬂl‘t
Glet out of the low-pay clnss before clectrie-
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Go up, Young Man, GO UP!

The World’s Greatest
Opportunities are in

Get our part-time work
Plan that helps pay

n_n
your tuition e oy, s . RFn bt bl

ﬂ:m’u nurllfe—llrnu portsnity—~=mull Nying eoursea, Including
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Imu‘uq}lnn by vitefan transport pllot—at our hig

ln:;-ﬂurn alrport, You got thorvugh dralning and lesrn to AF §i
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HOME TRAINING CQI.IIISE#,‘-
Fr:plrn You for FLYING
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"\ FREE LESSON
¥ | Home Art Craft

"~ GOOD MONEY FOR SPARE TIME

A new . AM Bowvelties o big demand,  Get
fm]m?r?lu?:mﬂﬂlr]um :?ﬂ:}nrlﬁ‘h ﬂil‘i.l: Bridge

. NG Bxpdtiance BscesATy, ADFang

th =i degtep’™ method and you

garn &8 vou leprn. FEverything furnished in=
royoll b decorais

oldilin of Novelties
o WDF'FM Hemdraiters Ousft.

MO CANVASSING

Just sit at homé and maks op te
& el apaoe fime or fall.
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Let me help you
getinthe

Movies

Physical Culture Training

won me the fitle **The
Waorld s hMost Perfeot
Birong Man' amd 0 con-

teact bn thn Movies, T kave
been featured in over 10K}
pictures; frodned many of
Lho fafmoigs |i-'||| ¥ ||.-'||'\-||
Btars; and plsced many of
my e-:l:1|-'|-.':||1.1 in Fietures nnd
o the I-"~I:|r.l.'. Bow ' halp
you thnrogEh PR |:-|J|.I -
study Physicnl Culture
Courss,

OFFORTUNITY FOR
MOVIE CONTRACT
171l mof andy g@ve o 6 nerfeet
. pliyaligue and pack your bBody

?i" 24 U.III P|;.1I (AT Ihlrl&ll IHII_ jllllll. m ll-—

ol 1L . HlEn NI enter

H‘ cuur‘h;:nllu il fin my SMovie Onnbest, the

winner of which will recelve o

Free Trip to Hollrwood

nmd the Gpportunity for o Movie Contract. I Intersated
1m & Movie canger, 17l help you parasaslly all T eam,

DEVELOF A BODY LIKE MINE IN 90 DAYS

Put rours=1f In my bamds for just 80 daye, and 1710 A0 sut your
chest untl] the ssams n your dothes Flp apart—I'H puk
miusc oo your arms anid shoubders that will laiegh at boniks

'l makn & mew man of You, & BEE, strong He-Man. with
milsEclies of mtee] and the phyalgue of & Oresk God, Let ma
prove kit LI over L6, write for my Froed zsested Dok, that
Eelle all abawt may low=peboed Course snd Eamons Movle Can<
test. 01 posis mothing Lo Envesfigale JusL writs to JUE
BONOMO, 200 Benomae Bldg . HOLLYWOOD, CALIF,

Tltl ST&TE COLLEGE

DEGREE IM 2 YEARS

na Degree in Civil, Elestrieal,
Mechanieal, Chemioal, .ﬂ.u;;ml.nl:b-
onl Enginsering in 2 vears. Thoss
who lack high schoal may make
up work. Lmng coats, tuition low,

School of Biudents Hun::. e mmnu'r"th-u world.
Engimesting Year 4137 Cotlegs Avenme, Angels, Ind.

EASY WAY TO RADI
MAKE MONEY IN O
Up to $3 an hour easy in a short time. New train-

ing method and service equipment offer starts vou
earning quickly. Details of no-cest plan sent FREE. Write

Radio Training Association of America
Dept. PM12, 4513 Ravenswood Ave., Chicage, lllinois

TAMMERER

“T'l- {0 "ﬂl Lisg of ﬂlhln’ll !Fh'l.ﬂ.lh plesr
orrect all apesch
ETI.HHTE RERS" ﬂI.III.IJ
IE Mewh $t.. Bulte 4900, Dostom, Mase.

Savy_e Your Feet

When all else fails end your safer-
! m.;mthﬂuﬂml:h'*uuml.'

Heelner sireoar
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HELFRER ARCH SUPFORT Co. BB ML C Tonos Buted Liusae il Ky
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With 12

Thrilling Issues

A RMAERVELOLUS motor,
munde especially for us, You
can do many astounding things
with this four-terminal Erccror
e, Strongest, most powers
ful batbery motor of ita sise
. Runa all toy models.
With it you can moke motor
driven wehicles, amd perform
more than forty different ex-
rieemues, Al deseribed In che

i instruction  book VETy
FEEE. Here are o !'L'w'.'jhtw
to Bdagnetize the Blade of Yous
Knile, How the MMoror Mooes,
Flow oo Make Rheostats, hakea
Disappear, Burz Saw,

Song of the El.rnn. Whirling
Dervish [hisk. h‘hi huu
rn-:::-:u

lhwl'_E-m l'FE-L|:|:| Epecial (M
STORIES THAT PACK A I’UNEH

The Open Road for Bovs is a -page magazine, pub-
lishing spaarkling stories of air advenowre, sporc storles,
articles farmodids conchies and star achleses; advenoure
spories of the barren wastes of the Arctic, of the wild
jungles of the Trogpics, of the bateleficlds of the Waorld
ar, of the cow powns of ghe Old West, ond of the miys-
terious londs of the Far East; business stories, school
stories and many others. [ addition fm:jma[ serials
ench worth $1. in book form, Lrar-
s club, stamps, OPEMN ROALY F[UNI:I:H.
CLUL, besc dope on hunl:-np;. fishing, com
tewrs malore, with plenty of prize money. .FEL‘{!KJJ
storigs fof red bloosded he boys

SPECIAL OFFER

Roegular vearly subscription price 5100, To make new
'I'rlem:ls. wie will send you next twelve fot issues for $1.00

o alsg this wonderlul, poweclul fotas and
l.'H'Hlll FREE, Act quickly.

Mechanical IJrFi

L&) ROAD FOBR BOYS, Thiz offer good only
130 Ncwhury LT ira the Linited Stades,
Baoston, bass,

You bet [ want that electric motar. Here's my  dollar.
Put re down for & vear of The Open Road for Boys,
and rush my motor and  instraction bookl By felum
muil. [ am waiting.
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Here is a
Fascinating New Hobby”

AII Kinds of Blrds and Animals

(3end the Coupon below for FREE BOOKLET )

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

Taxidermy is FUN
and vou can now learn

it at home — by mail
" & &

Mount Your Own
Hunting Trophies

Benad Elﬁb!- now, Today, for full particulars
2 to how you can learn do become &
Taxidermist—in your cwn home—using
Just your spara Lime.

TAXIDERMY @W WOrHR

Y ou lllearn Eo maks heautiful articles Like those shown &0 the beft Using Read
Birds anmd Andmels. The book-ends, peo-set, lighter nod rending-lnmp illus-
troted here aee only & Tew of the humj_ren;f;:n! Useful things vou can make right
at vour own work-bench, These articlts make unagoe decorntions for your ocwn
hama or den, smd Sell Readily to others. particulsrly sportemen, teachers,
and antdany levarsa, i, ¥ou oan usa Lo moat common of specimena, Aech as
equirrels, rabbits, awls, plpeons, and even froge.  You'll I°|:I:|.d this one of the
moat Interesting and fascinating hobbies you have ever undertaken.

Save Those Beautiful Trophies

..

Age....
I -----------------—

The naxt ting Fau g hunting or Bahing,
duen‘t throw away rvuu.r finest speelmens.
Muunl. them exacily ne they wers whon

Wi, &nd dpgamis rour :Imme or den with
I-IIEH: besutiful toophies. A knowhdgs of
Taxlderney wiil dowbls _:r'-l:ll.h' Interesl 1I'I-
your hantlng trips.  Whether |t
ﬂ_ t, duek, gamp-head o Sk, v.'-u

Ul ahow poa iy Lip Po-reklae b E:lu.ﬂ-‘l!'
o8 it wos wWhon allve, All the seerets af

}IDI:I whot Lo maks mare money 5 :|-“'I:I|.'|T'

|.'huu. nviptignte this ancrowded Held

qu poil =elllng the maft-work
Syeclmiens for Hupters amgl

[HLTE:
Yo can make gond 1o
Iiaea n‘nm to the left, or b
Ishermen.
udl.m:d Bsg-1imita, ihe demand for Taxldermy work s Il.'ltd‘-ﬁﬁmlli EnormEmmaEly.
l.-!dl: this servies for eportemes I Your enmmuanity,
[;}' :ha Inglruction while you are lesrning.  Then 0 :rl:!lll' [
520 20 550 a wenk, AsaTull cimss bosiness, proflits of

the professional Taxidermist are now
ey  you'll learn every branch of the
work, lnoleiling the Craft-work descrilsad
ahove, the mounting of game binds aml
animals, flah. gnme- , eomman and
dpmestle anlmals, coflectlng Inscets, and
other Intésesting branchea.  Alss, youa'll
lean L tan aad dreas sking, ond make
buckskin ind leather.

525 TD 550 A WEEK IN YOUR SPARE TIME

time, or add o your predent |noome,
L Elther by mak-

ounting Grame
Wth aha el Bunting scanins, and
Vv

ta.ulllj.' make snough L
Sl FOUE can moke

& year nre oot uniEnal,

An Old Reliable Schoeol

Remsalerr, thie sehosl hes bewn o comstard
cpmathin fof 49 yoess, during whish cims we
Laaw® §Radiilim] pover w0 eni ik @il
i, W

Foeeipn pavernmwets and MR e
vrar rlemis. K Kagw We Tan h.-rI. Pou o
Em!l:ll alrruurl-l I'-l; -lﬁ-;_. dridal, 1o work
birkly |ersewtisf] whip. Makas
rour eind Bipla Wi G r"r"ﬂl.h o

“Sjaca awrelidng I MH“ LT
WP wlidied AP BT r.

'I-ll:h joml Oew Thismp—Tankdsrm .I'
[aF e “F mowmbdd mp Sed e abam g bl afper e
fre wrag i&"”"ﬂﬂ:?i.’.‘.ﬁ:‘i."‘ﬂ?‘i.ﬂz‘ coietrg tha Ara damsee T Haiph Mugher (PeL.

‘Werk dp cemilep
aar ¥ rlearsd B3000 "
Ufkanky fp pwwr lepaons, Foacw saen W
Irepdim. Thr (esan
inirrasiimg and praf

Read These Letters

lu-hi--h-n.—tmh?—v
™

C. FFilliama |ﬂ'1nl Fab,

J.-"n-- afi Bd iime. In my fdrs
4, 8. Afwrew 4N T
Bardiag

B aFg ‘alnae sad T pEl) r|-1-'r-|
jable " Taersh Koss CCadifd,

Send Cou upon for

Marihwsviem Sabaid 6 Tasldermy
AATH Dlwroiad Baig, Maa.

FREE BOOK

Tear all and ssnd the pooupen io 2he h.ll. 'i'.'l':ll
el i el s

= e he
\arge bpburtiTully iharated bekiot, Ieiling
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i | Northwestern School of Taxidermy
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'..'_I 3379 Elwood Bldg., Omaha, Nebr.,
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Classified “Advertisements

WORLD'S BEST WANT AD MEDIUM

Advertlaements in this pection, 35 cents per word, each imsertion, mintmum 10 words, payable in advance
To be inserted under proper classification in January lssue, copy should be in gur office November 18th

ADVERTISING AGENCIES

MAILING BERVICE

ADVERTIAE-— ]]lrglin watus—Id  words
In u representaliie Bunday newspapers $15;
Free ||H:i'||:-nr¢ with your pds, siles letlers,
Tierature. Melpful Ad-Ciulde showing sl
aFing newEpapcrd, magazines, raled, mall-
=E s, ete., free Chicage Unles Agency,
Crent "'q.rlrlllnrn Lldg.. Chicagn

THCH  IMsslay ml'rrﬂl:.emm 50 mnaige-
glees yeir B2l Wood's Populir Bervlees,
Adlaneip Cliy, T . = i

ADYERTIEE Ir Torel w £, ELd
fru llr}'er Agency. 4112 Hartford, £8. Louls,

pourd,
':I_PIH- E—Tew 1553 Adreriisers_ Kale Gulids,
Il. pages. Includes everything. Lewest TRie,
. DErvewn Adiveriislmg Apency. 140 B
:I]nrl.urn_ Chilraga.

FOR ADYERTISERS

OET Inis mdvertising. T-rum I'L';lli'ﬂﬂ it
home. Exzperlefed  UNEEFeRSE W emiy
plan, No text books weed. leal wurk.
um estalidished sthosl, Bend pame and @l-
deess Tor interesting fres bhooklef, TPaze-Dhacis

1 of Advertlslng, Dept. 242, 001

Frion
AMirhdganm, Chilragn,

WEW List 500 cash resiiters alree O
Wei. Clumrmntesd. S0c.  Merb®s Triot, Peses
ginr, Nllmm.

I¥CI Teleplay In 50 magaxines $2.340.
Mldwest Eerrive, Thnomfiell, lowa,

ADVERTISING—E% words, 50 m

thren Ineertioss, #1.20, Inch displey, ihrea
manths, $G6.00. ﬁIIJ!InIT Buresa, Lawnlale,

Calif
ATYWERTIEF 53 Xagazines, 7 manths,
Evard

00 inebe List |]Elulnl aifiars. frea,
ing Ca,, Teex &72 Wihmingian, Idelawere

COLLECTION LETTERS

2% ABBONTED Oollectlon Lallera, Res
walesdors ae] HusEness Jbublders. $1.00 post-

Id. Sfaryland Epeclally Co, 2712 Alarps
il Awe., Beltimore, 38d,

MAILING LISTS

oS ROISE, L YL J1, U, 810 Dl e
. = L =81 N TE-
paid - Mgtloeal, Tumser, . ¥, -
WARTIINGTON, 1'll . I:I:ull'h-:l malilimg
M0ats, nose Berlier, G0¢ husdeed  Alsore Llsis
a., T30-Chaehes I'I: KW, 'l"-'ulblnrl.m . C.
FREE Catalegse goiraniecd malling 1ists,

lowest prlees,  Cagl Torrey Company, Mlar-
Bleteemil, MMaEs.

SALES FROMOTION

MAILERE 100 Asspriéd fomiolaslen ele-
cubars, 18c, Pimtoealor, 1680 Elmhurst, T
tealr, Mich.

WRITERS SERVICE

WHT Iden®t Four slories g=11F Thers 1s
urwent ddemand for new iype of storles. By
gilliceshls In Shres major pfudios asd 12
ymame Ecllve micilen means I ran bBelo yoml
TIig wreite &l onee for my mew Boollel ““Tnadde
Fardzs abaiit Talklng Pleture Blories!™ I8
free. Adeline AL Alverd, Dept, L, 2Iﬁ Hales
Htudbn Fuiiding, Hollywood, Callr

ETORY Ideps for talking pictures, saga-
zhnes. arcepled any Tarm for revislon, cono-

UEED Marke I.l'\I.TII]'II:I'n et one ¥ lea—miny
models, bew i Partd, BeceisoTles. Serv-
ire.  Hend i -:rr catabert.  Ronulh's, 2525
Fand da Lae Avo, Blllwavkes, Wi  We

HLI everything for lh-l melareyel L,

T IPRED Metoreveles aml paria, l:"l:rul:l.-.l
Ge. Tower Cyols, 4185 Prairle, St. Looks,
Afiseourd, . —

:'ll:l.,r'mﬁ.i_.:il_ JEH—LFrid 1o you mt wihgle-
pale priees.  (Quarapdesd Inddans, Elerleys,
ple, Cask or #aiy berma, Hand 10w doday for
lgtest HEustrated Ballein ""B." Crandall-
Micks o, TED Cominoowealth Ave.. Bbosian,
Massarhesetis.

HEPFAIR With goed used pams, save
or mam, slate parls nesded, no les, I B
Diahl., 0681 Archer Ave., Chicaga, I
XD L3¢ Far dlbssireted used Maolarerels

1'|.I|1:n-||'_ Large slock, arfalng, Imdlan
5’ |r:t HIE.Iukhnr:':illl:ﬂr;:;im::hﬂ;cm:#;hllﬁﬂl rie.  Arressorfes. Iedlam Alotoreycle Sales,
boaklet pires foll  partirubars, I‘HI"-‘*H:I nnsas Clix, Mo,
Erinirle Compeny, 410 Aprer Bldr, Wesi- -
ern and Sterra ¥ists, 1e®umed, Callf, BATTERIES
QENTINE Edizen storngs  balterles for
CARTAONING Tighting planld. Mon-éofrmlin.  Everlastlng.
. Cdorless, Noterfmed pusraniess. dither slzes.
AMATEUR Cerisanists:  Sell yoer wark.
Write Smith's Service, PCLIG, Wesatches, | Frof IHlaratuse. ﬂ“’.‘."“' REuitery Compiny.
W ishinplon, erling_Avenme, Yonkers, !
EDIEON Lighting plast lll:lrl-“ b:lll.nrlﬂ.
AUTOMOBILES on-peld, non-solphating.  Oderless. Guar-

ATITOMOBILE Bacing book. Hew fo balid
dirt Erprk rareri dEasalonihlp sacers.  fast
waiil cire. New, 10 chapters, 157 dllustras
Binms, I-nr'lr retnrds, wisnlng drivers, contest

meapd, T'paer,” balpres—Taitpakd
. 'H:i_l.' Husa, Depi. B, Madissaville.
I‘Imrlum::l Ohio.

AGEXTA, Kew automoblle invention. Gen-
erglar remote ronlrol jost oed.  Unbversitp
Electrieal  Enginescleg Compeny, LDavis,
Callfornie,

PATENTA—Emill fless may here laros
emmamerelal passibillties.  Write immedbaiely
for fres hLiosh, "“Hew o Dhigin s Paisnt’
and '""Resord Invention' ferm, Dalays
are dangerees in paient matbers. Fres (n-
farmutlan en how te prosenl,  Claresce A&
' Bries, BR-B, Adams Bullding, Washing-
don, I €. Bee pape 13TAL

AUTOMODBILE SUPPLIES

BEILYERY White plafing powder, plaies
iran, steel, nickel, r aml Brass without
plectriefly, THlapsnses with Eihing. Fialf
pint car F1.50 prepald. ree  partbrulara,
Gunmetal Ca,, Ave, J, Teecatur, TIL

ONE Pint Back Lecomobile emamel malkes
abd fenders 11ke new. GO eta. pastpald.  Cials
TI_H $1. Tealerls Co, 100 Fox L, Heldge-

MYWERF1UL Ralem sesiages prepered for
n:rpultll.-: £2 earh. Hubimit data. !llm?'
apdei.  Jed Bearbore, Maplaw:
""h_-w ey,

BATE Monsy auie and iroek repaire,  Ad-
vlap parts wenled  New rings & cents. Pries
Iisk fres. Century Paris Co.. 1713 Lafayeits
Awe,, 8, Loala, Mo,

!"'!‘FI.-L"I':H-'I-‘
W= 13, Bld
‘.'I i, Athaes, M. 'i!'.

ledfars 300,  Ads

E|.1r|
UBeperad't Servios, Box

LITETER Lacquer, automobile paste pollsh
$1.00 gallan.  Benews, preserves, beaubifes,
Alr Drerices THvbslen. Tndisnsnsils,

INFORMATION

AUTD SERVIGCE EQUIFMENT

IXFORMATION Any subjest ELOD, Iew
Tork malllmr sddress 32,50 momihly. Rep-

resentetlon amy  buslness or  Isdleldual,
Amariean, Boma 148, 19 Madlsen  Ave.,
Mew Yark.

ORADTATE Enclnetes of
ripetation offer
for ievepdiors.
Iinnls,

_TOTR Dollars easy; know how? FPlen 10e,
*“MooredMade.”" Lapitr. MIeh.

MODEL Abrplanes, Bulldlng and Fivin
==losrph B, L, Amariea’s foremoal secle
builder mnil designer Lesehes Yoy how Lo
hulld ehlpe tkat 0¥, Verr Imberesting and
faztinailne  spart. papes. 185 pland,
Clath, Priew §250, Twrchase of boak ens
titles yom i membership in Junior Ry
Leagee of Amerles  Pestgald upon :I'ﬂEll:ll
af price or CD DL amerwhere in T, .
Fopular Mechenbes Press, Fooim 803, 200 E_
Omiarlo 81, Chicagps.

flalilfahed
rrmplebe conemlting  serios
Mldwest Enplosers, Rakford,

BARGATNS—Compressors, E-hour charzer.
tid Bancl, fléo ane weldied, Tecing—=30 Jay
irlal, Ken's Egalpment Emchanges. Hox
A-12ER, Troy, Ohio

MOTORCYCLES, BICYCLES
AND EUPPLIES

MOTORCYCLER I*-F l."m ‘Terma.
2.00 Eng!nrl for rplanes, Lee  abeds,
lieaty, pumipa, §10 12 !1'5.
farks, evlinders. belts, crankeeses, hasdls
hars, Lapks, chains, $1,80, Wheels far_air-
planss, boys' sutomebdles, matorereles, §1.00
i, earasdesd Bleyclis, pew, $148 00, Mo-
iar hlexwle 45,00, Bike tires Hbe,

Tires

amtesd 15 year Llfe. Lowesd prices. Lighi-
e plast. molse harRskng, Ietecedllsng |-
srature. B, Hawley Emith., 22 Washingion
Ave, Danbary, Conn,

AVIATION

MEN Wanted for pood peelilons as mlbr-
plane mechaniea gnd phlota aftes Laklng Aes-

E1ts training  In  @overmment  aprproved
ichoal, ‘F'-a quellfy s for good posillons
'R::Iu $150.00 Eo $500.00, Lineoln Flring

2005 Almraft  Bulldlag,  Liseeln,

P‘LTE"'-."IB-—EHIJI Ileas ey have larss
éoiimarcial m"lllllllu Write :Imrurdlllrl:r
Tt rm Eaaaik, o Obiain & Palent™
gml “Teard of lnlunl-im" form.  Delays
mre dengersus En patent maliers Free |8
foreation an how e pmeeed.  Clatence &
(Fitrlen, 5E-8, Adsms Dullding, Washlsg-
ten, M, 0O, Hn e 127A,

CONVERT Your Ford metor for atteching
rapellers.  Olrridlars il|||. i] ||Im'||;|up|ph.-| Bz,
F!'-lnu Alstor Works, Orwizshurg, Fennm.

$10.00 LEE “"Whizlt'" II:IEE' sults BI1B5.
bﬂ.lmr'?u]g. Degariment 132 4 Fifth Ave,

_-EE_]"lel'ﬂd I.r|. |r.||tiu for the nesd
bowain,  Write for home study tultlen
oiTer.  Major | H-:erl: Eu:kl.ul], Diaylem, [Hain,

T URED  Alrplanes, 50 lnl:l Caialeg
3&!‘ Federal Egqulpmenl Ca lTIlr:r Park,
W,

HETTER Propellers, Harlige, £4.50: Man-
dorgrs, 4,96 IMelenpal, $FLBE. Hibla,
Fi. Wareth. Teras

SPRAUCE—Finlsksd o §ize l'|'|r alrplaned,
plders. leehasti  Highest geality, ri..n
riees,  Mail sizes for owotstlon. Plike- :I.u-
umbeer Ca., 3367 Loombs, Chicagn

WHRITE For fres samele of balsa end neled

Met,  Adeo Bhég. F80 Hiurlbug Ave.. Delroli,
ALE=h.

BOATH, DUTBOARD MOTORE. ETC.

BEOATRIIL Bulld your swn bodl pew, Lak-
ing ndvantage of your spere tlma Enid save
twni-thinds repular hualldiss eeal dilng &
realy-cul pemi-assemBled materials.  Cnols-
ers, musabouis. ouibonrds, sall and rew, AR
designs as well ny comoleie asoetment A5-
Ungs. Bend 10e for citalsg. HBrooki Roal
Ca, Tne, Dox E-I0, Sagioaw Wead Blde,
AMichizan

ITE-BOATHE. Bulld tha "PFoalar Kimg'"
ikle winter. TMamdles 1iks an  sobsmobibe
Looks [lke mn aleplane. Failir (ks the

Tou dallars  al Deeningee Trige Coler, | wigd, Write for prires on biueprints, knocks
Hochester, M. Y. Bend Q3¢ for eslalogor. | doren kits, pl:rli.pnh:. Mead Coliders, Dhpk
Cheapeit Bause in T, B A, B-10, 12 Beutls Markel Bt.. Chleapo.

HEXDERSY, Frrelsior., Harley, Indiin,
need parts. alloy pdstons, IElLI.'Il.tﬂ'u:ﬂ aiill wingi
pin 1oe. Ballak, 10D X, 12th, 5L Lauls, 3o,

RRAXD New Iedlas puthpard mecors Balf
price—E88, Fewr lofl. Crasdoll-Hicks Ca,
T80 Comursanwemlth Ava, Hoasbom, Mage,



20A

CARTOOMING
MOV, 1600  Cissors-=TLimited supply
ligl yedif haooks, priesd $1.00 plus peslage.
Hplendid

reference flp for arilsis-students.
Bummars, 13500 Bhaw, Fasi Cleveland. (g,

ARCHERY

MAGIC Cplalogos, TWomdeelal
rerdtriek. Dime  Singer. 533,
Wigrnnein,

MAGIC Celalug Zhe

b oot
Hanrixk,

Lynn, 105 Beach,

Ikept. i1, Jersey Ciky, M. 1 . }
BEINY, Magicisns” magazine, dbc,_ Large

Mlustreizd eaielog of megie, 3o Iolden,

£ W, 4Znd Hb, M, ¥,

ARCHERY Tackls fros the Dwarks where |

paw  Ealeplal 13 mlentlial and wonderal
sxrapllonal  Henil today foor entaloes EL
Irealere—uwrits for most afbfractive Jlassinks

b pales plan.  Oubdoor Amussmeni
Uompasy, Clintes, Ma,

CHALKE TALKS
LATIGH Predosing progrem, §1.00,

mbag fres,  DRalds, Ide Usrteanbal,
Wii.

Cak-
ks,

BOOKS AND PERIODICALS

RARE, Beares, taluahle, curions  books.

Lidat for stamp. E‘-ET\-H- Hezelamd, Fiorkids
ALL Uufdnors.  The west's Dig  oetdoor

nrur.a megesing, for huniess, irappers. came
bresders, Hshermen, campars ased sll outdeor
sperie.  Ong year-=FL00. Hpeelal ofer—eix
momihs 3. Bample copy 10e. Al Oubdoses,
533 Twuglss TElde, Les Angeles, Califl,

CARH Pald for old books, SWank |13t 1o
lm-c}rL!l Hichard, 319 Bwnmer Si.. Kew Hial-

1 AL

EI0 WATE Te meke maner §19¥ past-
pall, Literstmre for at@mp,  Willa, 644 =
151h, Tell City, Ind

FOR BOYS AND OIRLS

EARN Bpending mnfsey | Eisy work after
whos! Womsderful prizes given. ton  Neth-
Img to buy! YWentworlh Qo., 177 Mk SL.

fon, Wlags, R

HIGH Behissl abtudesta. Hpirs line  THg-
nifled. profialle  Writs Fovls Combarng.
B18d, Tpallantl, BWlleh.

EARN Chrlaisids money. Order 50 sels
Christmes mesle.  Bell 10z park.  When soéd
rebiri £3.00, kespilng $L 00, BUN|chelas Beali,
Dhepk, 401°M., Hrookiym, Kew York

HARMORICA Instmacior. (16 paresh S5o
'Iu"llﬂiln g hioer, 0, Kless, Dowling Grees,

FICTURES AND FOETCARDS

CHRIFTMAS Carda, 21 bewotlful Tolders,
parchmenta wil ulrl'mnt splisfartion guar-
aElesd. El.00 Elll.l Hemdl  SUFPENEY.
Fler-E1  Eruiliog, :III Taiz]l Brrwn BELdg.,
Diept, N0-11, 2E, Lowiz, Mo ~

TUHEIATMAE  Cenls, Boamliful  maser]-
ment, 25 cards and folders, with tlasswe lined
r||.1|l|¢|-|:h|ll Frceptional vmlue, =pecial $p.08,

ucn_Drug Siors, Thlensville. Wik

;;ﬁ EAW Tuzele blades 0 dozen. W

I:-u.rn-n-:n! meale plywed, fwelen enuare Teei.
£1.8, Fifveen pasoried pictures 1,80 post-
E Puzzie Ploiure People, Eseanahe,
lichlgan,

RADIO SETE AWD SUFFLIES

PPOWEL Transformers—Ezperlssntal  and
ellmlnator,  Bulle to eeder. YW. ML BAleler,
Chenos, 1M,

EUONRT YWave censtracilsn KA, seLi, ill#l"
plies. Wholesale eatelog, 190, Federal Jla
& Twlegraph Company, 4E50 ClEMord Hoead,
CEneinnatl.

BENBATIONAL New AMelody hing rrye-
tal rmdle el enly R0.DB,  Compleie whith
phone ard acriel, $2.55. Tostpald.  BMele-

mite, TTEE Falpmounl Blation, Kansas Cloy,
Allissoarl. -
FIVE Emort wave Bluenrinls 25 deolnd.

Real DX resiidis, Foup tebe AT =ldeet Kio
8053 complele.  Huper Engineerime. 1013 -
AR FII. Frmklye, N, T,

I."]'ﬂ"HT.'I.I.r Het works lsudspeaker with oor
microphone button, $1.00 Encbuding insfrus-
tlomi. EHDI Laboratories, 713 Tuoekennoen,
MWashington, Ty, @,

TMAKE ®Simple ervstal madios, Meiomils
ervia]l wihh  inatroeibens, Zie Maelomlis,
i748 Falrmount ®iatlen, Kansas Clix, Ao,

BEmaATIO N A le —Iochet gkl §2.00,
Catabegue, 10c. ell Tasker, Shamokin, s,

[EIEN XY 1 irrophime  repaime—any
milbs oF mebsl—3E-Bour sarvies.  Streiched
disghragm douhle-buklem  repairs, T.50,
Others, FL0,  Bingle-buoiten repales. §1.50,
Wrlta Ter B003 sataled wilh Alagrama, T7nls
EE“I Microphone Un., Lid.. Inglewosd, Cel-

el

ETAMP COLLECTING

ATPTFROTVAL Headguariess! Hapey 6 ke
rallerior wha pwns 8 compleds fred {e=os of
any counley, bul whes kGt fiesk lssoe Ia
Azertaijen, then, there §1 resson for el
prkde, le lssue eanslsting of den stamps,
is benutlfully printed showlmz muolil-eslored
nallee Tiews ared] ki sa peares, thal e eool-
loriges evexy emw them, AHbpugh the cabe-
logue valwe of Ethis romplele sot s Gle. we
effer 0t as & spoeciel bargeim Por only 10e Lo
anprovel mpolirangs.  Moner hack if mot sal-
Lafled. Mlelas Bl Ci., 253 » ATEbE,
e York ik,

BTILEL Figzest Tmlijar—1080 mized T, H,
containing over 100 differest verieiles for
The: 1006 mixid Poredge fer TS 100 dif-
ferent  Biplsishh Calanies Nor #5e: 100 &=
ferent Freeeh Colanies for 23c) 100 JAifer-
il Latkn-Amerleans for 2% 000 dlfferent
stamps from 50 gifferest coundrles for L]#'}'

mindl 1000 hilnges. All abova fgr
earh  omder,
Est. 1833,

Approcal  selectben sent  with
mew England Blamp %a, I=so.
A3-T Termnfeld ®28,, I'Iu-ll.m Masn,
APTROYALE s ﬁl. RBivlt's Jenlar ,ﬁ.lbuln.
wiil be semt b serlous cellectors on mpplica-
Lins Kew Englard] Samp Co __]'llulm_ “Il.l':

GAMES, ENTERTAINMENTS AND PLAYS
PFLATS, Opereitas,

mambral omedies wnd
slmitreds, comedy and talking somps, blacks
fare pkite, vaudeville arta, menaloge. diabsge,
recltutbong, juvenile plays snd sengs. muskesl
reailings, enterlaliments, Mmake-up ool

Cuialer free.  T. H. Denlson & Co. @33
B, Wih:hl.'h Dhept, 11, Chleagn.

AINE El: Ehew—Completas $1.80. 1"ar-
Hlrulara *‘r-* T|-|-|1b¢ Mglillsherd, 1645 Treads
way, New Lo

MAGIC., TRICKS, BOOKE AMD
JOKER NOVELTIES

FBREE Magle catalog wlih  moewtliving
phaptlom vanishkng rard rksk 10e, No prac-

fire requbresl.  Wizard Alaghc Co. Depl
15-0, Hazx KL, Bltatdlon €, L Angcles,
fl!ll'l]l'l'll:l

e

OFTICAL Morelties, p pun-m:. Lrirks. Banks,

25¢ heings sl peod semples.  Bpaulding
Woreltbeg, 32086 Erergrsin hleaps,

CURIOTUA Tonks. unlqus novellies, marie
ols, Randsfl, 124 E,

hid imnl 10
TI!“ I"ﬂt lthnrt'lfnrk

TRICK Catalogue, {llustrated. 102, Caks
Magical, Diepi 54R, Dshiosh, Wi,

OT'R 3rd Editbes 1933 11, B, prbes 1861 fs
mer Teady, Mew England Stamp Co.. Hosbon,

Rlassacnaniia

FREE! Drifmel (natlie peena). grelingis
Afghanisian. Tanganyiks, Oeenadn. welrd
Cakei, ('ha rl, Biirlnaim, agd srarmd gini-
|me Daden. Thess splenddd stamps absalulely

Frea CO RBaoss T u:lllll.ﬂ' Sif Tainioil &HHrod-
aly. and endsslng ir postagn.
Co.. Bheepshesd IE

Viking qull.l.p
Blation, Brooklym. . ¥.
FREE! Thrilling Junghtiind picket! Ins
rludes Budan, Abyesinia, Congo, Azertalisn,
Landits, explorers, junele scenes, ab=] Also
N T L DT T
ne ARE " HIMPED .
[T !'lllllarf.mﬂrfhlk m MN.Y, :

I:I"I:I'..'I.I.ITT Biemps && appmval %o g
rmlun. Krelgwln Stempes, Tingland,
ETHEY
EE.!.EL]'.'. Alrmall amd briangle. Basouiful
TUrogusy “fying berse" airmall asd sance
Guatemala iriangle {smaliess in tha werid)
ere included in our blg peckes of 00 diffee-
el stmmmps from Aladltes, Qreand  Tallas,
Wenezuels, British and French Colonfes, eir,
All for D¢ te mppraval applicants.  RBig A=
Tuztrak Ilata fres with each arder, Wrils
I Iz Blamp Co., (Dept, 800, Com-
dlin. Mew  Verk.

FREELI 8 TI. B. A. Commemaratlves, 309

ELECTEIC Funl 200 stunts, 110 valti, | stemps, with  year's  subseriptlon: = 10,
$l, Cutfing Fene, Camphell. Callf. “Rlamplst.” Hysdmen, Pennsylvanle

BIAGIC Tricke. escape fricks, boaoks, [llu- BOUTHERN Seas necket feen to sppeocal
aloma, puEeles, eie, catslog U0e,  Gao, Fen- mpplicasis, EKdward Mammosd, Awsburndale,
mer. E401 JefMerson, Laudisrille, Kr. Mussmehiusetia,

POPULAR MECHANICS ADVERTISING SECTION

110 MIFFEREXT Forelen Hlm'pl from
1o differsmt forelam  mountcles, including
Afrles, Asla, Awsirelin, Europe, Wesi Im-
dies. obe.; for omly 0c, Free with mach
arder, owr pemphbst telling "I[-I:l'.l' in Make
Blamp Collection Proverir.” logeiher wikh
oy priee It of albums, suppllés end huns
deeils of Bargslns  in sefs. mackets.  ale,
Chigesy City Htemp Co., Room Jd4, 601 Hise
Bt Cinclemst]. ivhle.
1IMMENGE ‘Irisngla ma=mpi  Tho largest
in ke workd, am elbuem Bient [Hpein 1930
Uabumbis comesenoreilvel included kn amaz-
Img parkal af thirlg-four eeeres  varletles
fram eeer far-of  laods; Jiekl. Kouasg-
T|.-I|i1:|u Gwallae, ekc.  Absslutely o rom-
ropiifi verfitled 4o inkF the high
-:.ml.l!lt:.- af ihls wonderfol packel, Ow=ly 1oz
iminl e gpproial applicants.  Yogus Eaap
Ca. Dent. P Port Chester, M. Y.
jinn URITED Siaies—28c dhl—E1, L.
Prepalil.  Kleestamp. lient, bl
BTAMIFE Thal finkeresf wma =ay  Interest
soil, Choleo apsrovel slieets on reqpeest omly,
Large {llustrated urlm 1% [rie, Habchelder
Bremp i, T 1L
FREE—Ininl set (mew cousdrsl bo asqli-
rapis for eets mi A0 fEicount. Charles
Cleavelisd], 306 Newih Iumphorey Ave, Dalk
vk, Hliinoks,
WHOLESALE Catabog for dealers.  Illue-
traded. Fostagze Frank Compang, 4300
1"'|‘Il|“r|'|:F|_1|l|IIIIII'|'E: ARl
AU Bhip stemp, scasce “'desd-roun-
trr't frlangle. world's smalbest  pafeel-post
alaeeg, amd B5 olhira Tesin Tripodl. Hl‘llrﬂ.
Libia, Natal. Inini. ets,—all fer oaly 5o
gppeoval applieanis, THusteated s I.m]l.l.ll—
=, 1:'.|'r!l|":ll Halrm o, Liannlen,
USITElr Hiatag Olympele o I||i!|.‘|.1.|h!' IliIDI'I.l
In eommemeratives. slrmails,  Falf  pound

Gifie, Tambesamm, B35 West Alsk. Liag Angejes
HACKIFICE!  Facket Abresinla. masket
tripngles, @les Tasgiliar, Tenganyliks, @er-
M .‘||'I'|_i:'I. 1“"“.‘1;1 iy nll.rqm‘-ﬂrul H.'UI':
|.1:n1|1 ATH |;|I ||11l|. nn £ 12 AFPATLE
appileamnis. rests |ty 'Il?r akilg,
ML S "|[||
SOARDT I:';"—'Ll'nl.qun Blam sirmalll Ysu
will be delighied with our big telus packes
mntelzlsng smellet sfamp, Halil, Alsuoritlos,
Trasarual and 33 distant lands ine 1'“"ur=-.1|.l

fie fala, S poitige, Baegain Ce, 277-1*
West 3ird. Mew York

T AL Yeur apptosals, darde meinbsribkln,
world-wlde l:rllll 10e,  Fqgar Sapder,
Chuechlll.  Youngstown, Ohio

RUBSIA — 1905 Cemmemoraiives - 15,
Koiipal, B2 East 135 Rmonx, New Yark.

TEET i."al:ll.-:lnu]nn: 1%z wlih approvals
anly. Haranl Siemp Coupasy, Bex T4,
Cambeldgs A, Mass,

T FREE!| “urlll L] lIﬂll:lH!'I. mlamp ard. walef-
mark  detertor TEiAge., Targalme  in
Unlced Hites rurhll {akl dil'raunl: i.urunll
i—I10e; & &

- 150—EE,
‘T tliain Hll'uw WIHI: I-'l||r1|| ﬂl"lll pLTTH

BEOMETHING  New—'"Forelan  Leglan™
dicet, ewldlogalng §F—for Just iwo dlmes,

Iargain. Flearact  patisfactlom  masured.
Hirirlird. T1=dT Manse, Forest HEOs, L 1L,
[}

FERFORATION Caugn free with snnrer-
mls. 10, O, Biamp Exchange, Rotland, Ceneda.

HEND 10 Cents—a  differest  posiaRe
stemps, 1m pesfest eonditlsn, to approvel ap-
plicants, WMeference, pleass, Bohefers Stamg

Hamaey, M. 1.

BARE Seis free to wpproval applleasds.
I:I'u-ifllh' ptampa!  ARaarbin Blamin 'E“w.. =529

34 #t., Omaha. Xebr.

LIFE Wames of 450 towns, 257,
W lard, !H"[l “'nndwud AT, PitI‘JIJI.I.l_lh. 15,.
I"'lnnl;[l:lnll
TE ATAMPE Cat, fing .ﬂll 15 :H.H;n fr ta
proval burers. Howo te pet o fres albom.
] BER iGlesdlali, Calif, _
FREE: h7 Varletles wnused slamps. Boat-
age dc. Oood entll Dee 13k Chas. Town-
senid, Akrom, (Vhls,

LITTLE (o fmitter piol, 100 Q4F, 18
En agpreval appllcasis. Vicdor Blamps. Depk.
B, Hax B3, Wesi Taos Anreles, Callforsla.

BCARCE Belglan alrmall, pocket albiim,
rommamorative sef. 4% more slamos  from
Soulh Sea Islamdle, Afelem, Asla, Ceneds,
Bowlly Ameeles, ole, for 52 Lo spproval ap-
milrasde. Glemdale Blamp Coe 134217 Linden,
Glendake, CallE,

FREE! %200 packet, spproval sppllsants,
Encloss peference, dc portage. Abrams, € /o
Fresman Bl1g., Atlasgie City, N, J, .

FREE--Intereating hlsforleal sfaing book-
Ief to mpprowal apgplieants. Ieclose postege
ani  malErancd, awar Blgmpes, Awgbume-
dule, Muss.

2000 TF. B, Mlssion miriare stamps, only
26e, Bulll=as, Tiluellle, X 1




POPULAR MECHANICS ADVERTISING SECTION

EARN Cush, stafipi, afbom. SHell my oick-

¢l stemps packeis. Elldson, THBIL Wesl 37LH
SBireet, Nmoklyn, Xew YVork.
TFLRER!  Menagerie 'EI:Ii' parket  soarce
hied and animol stemps only. from Myassd,
Gulang, Feusdor, Barhaidos, ete., Incloding
patibou, Llan. wodl, tiger, kangaroo, lespaid,
camel. amt-eater, olk, emgle, emu, eXen, Uit
wil, sprinm uul:—_lt_lmtbll: r'I1ru HIITl'I:I I'rl?
Eo approtal apilicants &nflading o I0F MEil-
ing Egnrmu. Arlingion Hln'!p- Co., Ikox B1A,
Bt Jdahn= Place, Tirmoklyn, K. .

A0 DIFFRIERST Flamps raleloging aee
1,08 only 14¢ do approvel applicants. 20
different stampe of price: ranglng Frem %5e
mn,  All dlesps goiraniecd genulne amd dne
seleetlan of L. B, revepues @i le amd wh
Adireas F. 01 Seelm, Depd, 3132, T340 N,
Epeley Ave., lenpn _

\'I.u'if[ﬂl;]:r'l, (. I'|lrg:ln| |'l.u||iI Checiman
Wewmalnea,  Bpinlah-Moroeen,  Abyssinia,
.imu-l:-:rl- Inlnl Algeria. and multly =

iy Il:Ir- to approval mpplicasts,
L.Ihrrl FH prpnm, ML

L] 51|P'F'li'.r:1-'"~."'[' Undeed  Blates F110.
Fred Omkem, G3 THh Bifeel, Erooklism,
Mew Tork,

ILLITATRATED 1. ¥, Ui price Aicg
larce complete U7, B, prioe 1ief 1993 fred.

mlex Gihbons, STF Park How, N,

CAIDDE lslands-—Alen sarly United Statses,
Trenndn, Losrenzmarpues, Coame’s Haliador,
Momte Carln, Pelnes Islamd, L.l.m.d.l. TUbkana]

~'Couniries rolieclers heren't gol—Fros
fer Ge poatage. Hurryl
Empire Beamp Cnmpany,

[iS b, Vidarpn
s apprevel applieants,
Bopaton, Mwee,

3 FRENCH Colmlal pletoelals, 5S¢ io
;I: mul a I!ﬂn]:l Jobm Aason, 200 West
nrk,

..I.L'!.T.ﬂ."‘-...ll."H Raplthes. 0T8T bt 1BOD.
List for dime._ Fayp [eCamp, Camden, 0

®ELL ¥Your stamps! Highest prices nekd
Wrlde—Thaak"

I 1, Friz Ml
G DIFFERENT Blamps, 20¢ I:u [ al

anplleants. I8 Bhefmas, I Cenbrs
Hurtsdale .
L'clz.rz.u:'.i-muTI"i"E Frea [T Magnificesn

B poslegs.  Approvals.  Dumeo,

i'l-lET' Sladison, Gasy. Tndiana,

1lon F:I]:'I"P”H-Iﬁ-l' I;l:lr lll:'l;: Ad wmnd He to
approvel applicacds.  Evans Slamp Bhop,
2113_Noyey, Evansion, T

toun 1, ©, BTAMPE, 20s, Aubussm Stamp
Ca., Bymcuse, N,

'I.|J|J DIFFERENT fﬂ apprevel applicants

==0g.  Amerlcan Stamyp Company, 16 Chimes
Tl lling, Byraciss, N T,

AZEBRBALIAN Bel Irea. 3¢ pafagn Aps
%IIL 1. i, Wardena, Towa,

2T Apprevals repamiless ralalog,
Aand self-adidreased stamped envelond,  Hal
ole, 220 Mar-Vieta, Pasadens, Callf.

il Eurprise misture III:I with ap-
rivali.  Brevesa Atemps, Walden, N, Y.
100 FOREIGN Slamps. In-:-l.udl.n
Tage, Venemsski, #ls, 10 efnli.
Eu:m

Box 212, HiIgganum.
FRENCIL and Dirliish Colonlals, Apnrov-
ald wi real Baspaln priced. Heferencss. [Rasl

parmwag, (o,

FH_Ih Jtmulillll aurprlss nmmEujru s in-
provel W unts untain Edam
s, Rax ngﬂ :.‘mn;_mh:. ?ﬂlu-. m-h.f

BOARCE | mtrup feom 5. !F.I'-I.;nq, thi
lonely island where Mapsieon died. Ineleded
I aur it of 48 Alfferanl dlampi Trem

lam. Valla. Celedonle. Hrizlsh and
Fruneh Calasled, On s apbroval appll-
cants. [Moneer Stamp Co., Box E10M, Prigs
dlana, Callfornia,

GRIGUALAND-West—Miszing  In mst
fing  used ﬂl-"lllﬂ'll.hl] Weil,

1 Jagar and Blam
Lester WWindte, Weal

Peraln,
uflery,

ol lert s,

and 00 gosd stamps only Ge le Dew reral
appllcasts.  Bend o amd n':ll I=dln
free n dandy et of M. Y. stoek transfers!

Tikieg Biamp ', BhrepiiBaeil
Hﬂ!um_lmm

i DIFFERENT Blamps T0e—5a. 350
=100, Bhe—id00, 1he—01dd, 5c. Alio Be and
I8¢ packdts, Ay Blamp Company, ¥ East
2ard, New Tork,

50 IMFPERENT Stamp Including beiu-
il Nyasea Trlangle 1z Eo approval o ll-
ecanta. Wood Btampos, Z3I6 Aallord, Pp

burgh, Ta
100 'I'I'IFI'F.:H-'F.""-"I' Diritish Colonies fnelsds
£ BCAFCE New Hrunswlek, Newlaind-
land, li"lnld'l ¢l:lrl1l'l'lEl'I:II:lTl|-|'l'H 25 bo @ appTeN =
al mpplleards. Held's, 182 Laouder Avanua,

nto.
AITUTARL, FIjl, Brusel, Alrmall. Ean-
zlbar, Taneany Mauritlos, Xenys, iIn

pecket A9 dlfTerent “herd-o=pee™ slamps, Be
fmly Lo approvel applicanie. Kenwood Stamp
Company, 32 Henwood, Cilendale, Callf,

wnlG, |

BELOIUM—Tin bats—120-39 eaf. 5o o
apprevel mpplleants for L0,  Ohsn] slamipa
Bergeln priees. Kumler, 228 Cherry, Lan-
ragker, Ohbo, I

UNITED Hiates mmmemsratioes, nackel
A0 warletles, eatalog ; 00, eet §1.45; packet
%5 varieties, ratnlog §10.00, pet $1.58: park-
ol A0 ddferesd peatage only 4302 100 JEMerent
E:llﬂ'ﬂ F1. IPedis, 170G Valleyelew, Cleve-

RUH.F'HIEIC" Tacket Cuba. 10 cents, Ddale,
Itex 714, Huvana, Cuba.
BIFRFHISE Hax wmhowt
Henry Heal, TAheriy, W, T,
l_"‘-.:I'T'HI:l Hlalia alamp nackele Floe Ta-
rlety and qualliy. 5 varletles, 20c; 50 va-
rletles, 40c; LOO wariellas, Rl vales
ohtzlmable, Kemii §n money ender  only.
Hentral approvals alsn.  Paclfie Htamn Ex-
chinge, Hdl Dougles Bullding, Lo Angeles,

Califaemda.

FlEE—Two dbif, wnueed U B mrinmesio-
ratlves whih sueprlse peeket 15:. omly
ralloctore adking approvals, Gessge Halia,
Calfax Ave. K. Boselle Park. X, J.

BEND For Gur Select Appmrals,
Htemp Repvles, Tnleperdence,

FROFITEREHARING Couponi fres with pors
cheses. Premiuma, [isfs, with approvabs.
French, 34T Werr, Warrisbirg,

i BCARCE Triangles, Phllatells magzeing
I0e. Qardner., 3880 Cuthbert, Dalllmere,

B} slamps 3L

Heleot

MEW MNenshurlam stampa. Send one dols
lar. _Japan Btamp_ pany; | «_Japan.

FREE Forelmm nqum r,.;. lD'F'I'\il'lI| appli-
canls,  Teea 1305, Gary, Jodiasd.

i ININI Diferent Approral applieants.
:_3" A, Lesson, €74 Tonge i, Torento B,

7100 UNIVERSAL Hinges 19c; Qlsts fres.
Hariey Tedple, Thecatiy, el

FREE! Flve Bbeautiful birge  Morooeod
witl one cent anprovals,  Amiel, E081 MNost-
ramd Ave, Hensklyn, M. Y.

FREE FPaciet Algeris, Newlundlend,
China. Casada. #lo., o spprocal apolicants,
Eneliss posiage. Gea. Flagg, 183 Tremont,
Tomton, Ales=s,

7. &#. COAMMEMODRATIVER, Camplita

slock, mint snd uenl, Ask for free ories
list. Tplown Blams Coo, 140-F Wesl 42nd,
Kew Yark

HELFUEOUTOFIT. anig  IMferemt 1o
eath 'I"l!i'll'dltll catelng walss, Helerencsi,
Albanyheok, Albanr. Ff Y.

10 'H'[IZF'I'!- th!th«ll . e, Wileez,
A0T Hear,

HEEI !"L‘l:rb ek I:I'I' 1I'rrl.'ﬂ beasiiful Hpan-
lh alrssalls, largest 1 the woseld, is aps

el applicants  eociosing  fe ]jrum“
Whitney, Mayn Court, Lios|saier, Mass,

FREE: T8¢ DIferenl slispd B gpproia
applicants. Jolm  Con Fishers  Islend,
hew Tork,

“Tonb DIFFERENT Blamps, |lscludlns tel-
wngle, airmaill, ele, 10z IR 3L Carltom,
Tupungs, Calif,

100 ABEOHRTEI T, 8, sam a6z, 100

&, commamerat frag—En, HI ln|:|.l||:||:|:||:|.

i
100 Cheslber. Syracuse, MNew T
0 BOARCE  Ahyssinia,
MMesnpolazila, Eritred. ur-_. L approTs
applicants | Hamapo Stampos, Remsey. K. J.
GUATEMALA  Or Japanemn _parket o,
er:u applicants. Eaoeel, Edwardavilla,
600 HINGESR L, Bramp Bargales asd an-
als eenk. Harver Teeple, Ikeeatur. Ind
LIBRENIA, HWombill, ird Seotk Moo 199
eal. §4 Tree wllh pueclasi from =y big
Llhtrl: 1ist. Fred Hoterberg. 4448 N, Ash-

H'-uul:h Hussin,

Iragn,

1. H. [-‘ﬂ"-f\[F"'lm'EH.ﬂT'F'.-E-—H All dif-
weil, 3 unuetd—eall for 1ba
wﬂmﬂﬂﬂ—
UXITED EH:IIH nL-uI.m Tie. TowsiEn Tie,
Cinpda A0e per h, Post Tris Lo Sl I.bnu..
Migsinn s, 4512 Motk Itacine, Chicags.
GRAVEYARD Misture, Remalns of col-
levilons &nd epprovels. sLLEhily demiged rams
plampa, 10 ten cents, Gasper, 13281
“allfarnie, Clmcimmatl, (b
FEEE| & U, B A rommemesailoes, 150
Mampe! Re poslape. "i"lrl.fm‘hl.l Hynd=an,
Penrepivania. o
121 DMIFFERENT Tinlibed Flaftes Sz B0
dlfgrint T.-rlh-rd Bimtes Commemsratives Ther
a0 different L Releter, Bag 718, Hlﬂ-
g Ciry, U-
CANATHA Comferenca 2 waboes Free with 30
@lferist Canads or 23 diferemd  slrmabla
(15114 '|:|I.t ked 15e; bath for 205, cim fres,
:d_:i;-‘ a0 'dIIT.. Tie: 1000 4. The: 30D
2.00; mppraval selectlon with -.rh ar-
E.E ﬂ‘i'lﬂl:llll Blamp Company, Leodan 4,
nadn,

Z7A

KYASEA Trienple set 0 d1M0creni) 10c
anly o rellable 1::-11rrrrl| gnplicamis. BMew
Eonplre Btamp Oo, L0HA La Halle 8ir.,
Hew Verk.

: I:ILI’II'I ';;Iilll:l:l]t!l.l""ll ?ﬂ::u»:l |1Tr|:||:rrl :ur__[r:'lnlﬁg;
ng eentennlal siuvenls fros,

Trading Cu.. Le IEoy. B .

REATF This. J:nInJ. {uallor. Cyprus,
Frencl Chlendals. 00 sll diferend. Alsa
|llrl1|:| wallet, hinges. All 5 i approval ap-
E Unite-d Peeifle TPhllataliats, Dapt,
i, Tty £, ¥enluma. Callfornis.

i' EF—25 British Colonies, Mymssalamd,

e, bn gppeoial Bpplbeenia,  Send pesiage,
Frank Ewing, lbow GEE, Cleveland, Ofla.
TFREE! Losse Qeaf postage stamp album
at rate of B pares cach monith glien wich

palstription e mostkly Juul:rl.ll Hend
gtamp for prospecios,  United  Blamp Cs,
Murnueite 1de., Chirago, T11.

FILEE—Five #lam to approvil applleant,
Bernard Harech, MIddle Rlver, Marylasnd,

FEEE IdMllis packel Lo ofs ofnb .u-nnn;r-ll;
lnr-]l-tlnll Illrt-lnu 37 B. hlarshSeld Ave.,

Chilcaga, THEnnla

PEXXY Approvals, 5,000 Sudan, Tongo,
Hﬁ-nln. Ldberis, sto. Alss 15000 averaging

r. Phllatell: Exchangs, Humilagpios, W,

H THFF, Unlted Eulu. imeloding §2 1ax.
122 A0 Canidia 13c, L Hivsed, Polnk
Plare, Toledn, Ohia,

40 DIFFERENT Unlted =tates 18c. Ap-
previla wl 809 desodnt, Beldenberg, Bas
ot Alich,

TEhD GOOD Mived f I'urrlp: slamps, 10
500 vepy Anely mlived, Bie Blasios, Eal-
Lyme, Conn,

PEXXY Approvals  fhaf Bedl

Eni 1afy.
Qroaberg, Fof G441, Philadainliis, a,

CANATEA 50 Varletbee 15c: 26 MNewdoiind-
land 10g; 100 British L"I:I[l:ln:ltl Iic: all ikrea
e, 5B (h.n]lh Je: Wi Powndland 95&,
Approvals  with essh  order.  Westminster
Eaamp Cempany, Tandes, 3080, Caenada,
TE%E DIRCOUNT o7 Ell:l:ll'll many  hard
i get ninedeenil century slamod.  Belees
aiiei plekse,  Hubert ki, Garland B,
age,
WEITE llinrzmlill, Riiss2l] Avernuse, Belhs
iehem, Pennsylrania, for dist of twenty cow-
ers for_one dollar,
ANCHER'S EFEF Ouifit—ianly 12=, Fles
irlangle slamp, &2 Qermin glempi  (pre-
warl valus millinne  dallare. -1'""““'“
puepe aed mme. sfals, airmall gel, Qnleresl-
ipg #tamp smallésd pepublic, newspaner set,
flmt Eood |I:||m|:|| Travancare, Malay, Druoich
nilles, ele, fne packal o Egok. Endire
oussit  12r o |.1:| roval  mp Iinnu Amsher
Reamp O ke rford,

24 ‘F'JH[F.TT'IT"I-NJuhm ||:|.m1:||. 10 pents.
List af stemps free.  Chambsrs Stamp Co,,
o massan, New Vork Cilr. M. Y.
l:l-"iI.-'i" fic, 83 Diferent samos imeludlng
searen  Latclan triangelar airmall  stampe
10 alrmail, 12 Tnited Blabes (marly isswes,
cHnmemaratites, #ir) and 10 Cangde.  Aps
prevels amd Allesirgted preicelist sent with
earh opder. Cwrhen Blamp Company, Qbsd-

eailiF, Maii

COLLECTORA! For eschanslng stamps,
{llugirated podtcards with 24840 ﬂﬂ.lul.llrl
Ak Ameriean hoshlel 102, Reglslps 'R:h.n,.-
Aedteg, 51 Passape Huresy, Porls, Fronse

[, & 23 DIE. alr malls, sossmeinarablied,
pevenuea} 10 il America: nil Se with mp=
FTo<als, Ilu-lmn. & Co, PlalnSell, M, T

RRITIHH Colonbes: G0 Alferenl ghien ap-
rlﬂ'-ﬂ applifanli séndlng poafage I, I,

Bilver Lake, Indians. —

1 DIFFEREXRT 1l Ts spproval appli-
tants anly. Fres list of barcels pockels
Kanias Chiy Blasp Co., Lea Dide. Kenss
Cicy, Ala.

FREE!! 15 Pirtoria]l sfamps. Postaze Be
F,_ Boberte, 801 Feurih, Bay Cliy, Mich.

E‘EJI}EIEE IEimllt-I:“ lliEI'IJHJ ﬂl.l ﬁﬂﬁ ks
caunk. &F X
Eimpirst. I . mankbay Ave.,

I:"!*H?l H?TFTE'D:E:T E'ul]t'. :Eﬂh.'pl.n ;gr.BBIJi
P FOTE T .
Ty .ﬂ_ L BLsmp Lajs,
BTAMPS t'-rnt en approvel st TO% dlss
comdl. Helereiiw fogulrsd  Emory Bencll,

Haserer, 'a

l-""'-IT'F'I'I Himtes sEamps approval
Hulser, FPean Ave. No, Mlsmeapolis,
]IInhhlrl.-l

UNFICKETD Elasp foreden mis-
|Im. tl n-:r un-:lt -:r_li-.hr rlmlnﬂnﬂhﬂua
Bazd & pent wnilea 1 A
1924 Wasnint ;_q_jmt:m._"_ _m"

105 (CHINA, Feed 26 Album {300 illus-
iraiioms) de. Bullerd, 118 Tremone, Redton,



2BA

PACRET 0§52 Diferent from  Alacalies,
Taebenon, Blam, eie, sl wslermark O
teeigs and mare old Hawalian  etamp—all
for only 5o n appreval applieants, High~-
sl Hulnn Mewtan Highlasds, Buii.

BES unn r«:nt spprovals dn ..'mur]m
F, 'E[pm'l 1117 Bn. &8th HL. Philadelphla.
mmu'rt Biampt on _spproval e e,

mium. Kelewin Biampen, Vinelind,
EFi

CALTHOIMH My gicck of slampe s
adenuate o iake rm af business Tor BrS
iz esme, yeb resuliz wers sn far 1lr.rl:rrl hi
sEpeeiutlons that with ihe help I
was unable te take cara of l'uﬂ-'hlr [
customera.”™ Boeh mre the ceporis recelved
frome  adverileery ueled  fpdace  under this
classifiration. Yeur offer ehould de hul'll.r
ap will Fae Darthie  Ieformatlos as
rates, closlne dates, et write Bl L, I'I-uﬂﬂ
Mansger, Clasaiflad  Adeertlilng,  Populsr
Mezhanies Magazine. 200 E. larls BL.,
Chicagn,

RARE COINS

GET Proft &nil plessors In eollecting old
colms.  Send for froe 48-page lostreted caln
fatglng. Yeu'll ha Sdllehied with . Send
for 14 pow., 13°s frea, B Wax hiehl, Numlss
matElI: Niehl Bide., Dept. P, Fort Werlh

zas, Largesl race oidn Brin 16 T, B

H}H.Elln‘vl 1Ge Hllver eoln, one pless Ks-
kimy money and Tll.!-'II:l.I: 1%, Ges. Bmt,
MM

LT Nlomey wp.nl.-n'l Wil pay 2100 00 Pes
13804 dime. H. mink; $50.00 For 1913 Libérls
bead mickel [(nog 'ﬁl.rﬂl.ll;lr Fiz premiums
pald Tor el rars eoles.  Bend do fae lares
eoln falder, Nlay memn morh preld o Fod,
Kumlsmatte Ca.. Dept. H. Ft. Worth, Tex

OLD Celnz For sale. Selll=mg L=t and ald
caoln 18 Tharls, DBox 1791, Huntingloo.
Wial Wieginia,

CALIFOREXTA Gold—Fairler ales, EBTe:
£l plze 03c; Jo mpleen and ealaloz,  19n
Kosmdan Akslce, Tkax 748, Balt Leke I hh.

b MIFFEREXT REl Eneluding feer 1R5
25c. 60 diferent S30c. Coln Exthange, o
A64, Hansai Cliy, Mo

18 DIFFEREXNT Calne, 252 20 AT, G0e:
#I dll.’l'..I $1.00, Dsholf, MNorih Kansas Cley,

I'F" To $10.00 sach for certain Indlan head
bed. Bend dime fae [k of dheis wisial

n-Bhop, Tk Springfald, Mo, —

WHIDEX Wirkal, 2300 Confederasts tem
dellar bl Eie; eoln book, 25 Kolm-Xs
Change, PAL-35-5 Thlrlulg!l__il_lllctp;a-_

FORETGN Copper Beforn 1800, 3 rrisp
motel and eataloe DB, M. Flgg, Box 283,

Ledar Taplds, Tira —
ENIr 18 Fuor =t coins and cata-

[} §odi
log ¢ 3¢ for 25 different.  TroFer [
E L Fontaing, Inid erer el

%5 TO #6500 Filh. aldd lnr -r|||| rmina,
Muany wery valuahle ﬁun all old moner,
et posted. . Band 10 cemtz far dllustratea
coln velus . Ark.  Guaraniesd prices.
We buy and sl Cele FacBasgs, Haz 5,
L Bor, W, T,

TINITEDF Btaizs £, Twi=0Ens
bieafga, l.hI.‘H-—IM'I- I'IIEHH M'll] Immnln 18,
232, Thirteen dates Inrge ocende. 3100,
George Cofin. Greesweod dountain. Mafine,

T DIFFERENT Coins, 11 bhills snd rafa-
lag, E5e. Creamer's, 1112 Bamerset, Balils
mar. Marrlasd

CAMERAS AND PHOTO FiINISHING

MAKYE Your camera bring you am Anmme
Imwlend af erpemse.  Eim money Tleht
where yoa live maklng pholographs Uhatl wii]
gill Lo Esagarines mnd newipapers.  TTemen-
daug demand,  Fasclnating,  moner-maklsg
ankfs tlme oerupatiom, qulekly learned sl
home ihrrugh . 1. dradniss in Jourmallstlc
Fholsgraphy., Peslble it earn tralnlog Tea
whila learning. Write for free book fodar.
Talveran] Phategraphers’ Corporation, Tepd.
G0N West Fird Strest, New '!I'-:i:l'h

WATCH Cumeras, \WENEY ETDOAUTSL, Tery
ek & mictere, Wenderful Chrlileas Bred-
enk. Complete oufBl—%E0.08 post paid.  Hend
for esosemy  Mlat——eameran  wnd  supelbes.
Gennert, oo, 20 W, 28nd 8. New York
Few Yok

FPHOTO Chrlstmes oards mede

_,

from  yoor

eE  nepilves 102 each  with  envclone
].I-nutlr‘ul mogmied 537 enlarEement Bbe.
mall flm develaped Ge, peleta D5 dal,

Tuurl.n' Prakn B

hany, M. ¥

TR Favarila ‘Hﬂ.[il. anlafiesd te Rxld
1.80

and_ hand tinfed, ' Lans Ploe Btudio,
T Hazalwanl, Welapvllle, Malsa,

errica, 403 Derita BE. Al-

BARGAINSE—IA Eagiman Enodak Jr., ER
lens $6.75. fx1Zrm,. Val@llanler T!E’ I' 1.5
lens En Qbser shutter $14.705, ezt Grafes
Horfes IE koadak. 4.5 bena, $4R.T0H. These arc
mil & few-—hundreds of olhers Hated o sur
inrgzla bosle  Wrlle fap :rnur :npmudlr
free. Cenlral Camera Co,, Daept, LIF,
0 Routh Wabiah Avenis, Thleses 11Hecds

IAMM FILME And equipment. Ari rests
our speclalty.  Ldsts. ldncoln Proko Service,

I Ldeealn Avesinn, 1tica, New York.
TUaMERA Rirgelns. Zelss Maxclsar sllshi-
Ir used Ox12 em. P45 ser, lmlest muslel,

E57, was §48, COrafexr Kol B, FL5. almost
nevw, $5H, was 00, Grafex Med €, Coolis
FEh lesa, real barg, §158, ke pew., Many

oiher wonderful bargaing in meo cotaleg Mo,
156 just oiit, Fres, Norman-Willels Com-
pany, J18 W, 'l-'ruhl.'lwl.m BL.. Chienro,

20 XA[A% Cards from your negabive $1.00,
Riimimiard, [Inlsavillie

95 PHIXNTA Jde, Fil= develoged,
finished Tie. Iex 5. Lemons. 5o, -

PHOTOGHATIIC Fosicandsmade  from
veiur owm negalives d0e dogen. Use them for
-I_.hr||ln1“. aarle,  Your frisnls IHIJ fifis

i# them more than stoee serds. . Mlimer,

]':rlll-g-__ﬂl:lturlllll:h

25 REPRINTE [0e Osin, Henid-nilnied
enlargement. Flobe Earvice. 18 Mannesls,
Minnespalls, BIEnnesss.

CFINESIDE-Gl4¥" And photo stateetins.
Engel Phate Scrvice, Btemsbure, THEnols.

MAKE Soney in 'Dhl'.'-lull.'lﬂh:l' Lasrn
gulekly At hoosd.  Bpare oF full thme New
plan. Nething ke i Exmmeriomee un:nuﬂ-
gury, AEsspican Behoal of Feoteseraphy, Th
3481, A601 Mickiram Avenus, Chleago.

16 primis

POPULAR MECHANICS ADVERTISING SECTION

BOTTNTY Feal with metord, fwelte dl:ll'lll.'t.
g humdeed fosd  oisalles  B1LGD
riven Dungreph prodector $17,540, 'Fllrn I'llt
tameri—Hia-(-Lux Sur Riy §3, Eaitmans
Blewart Warner $4,.30, Milon Mendeleagsr,
182 _Ave. I, Bayomne. M. 1.
WEETERN Eesla §1,450,
Jrersey  Filma,
III'H.
1EMM MOVIE 'Hruulurnunl- Rargsin llsla
fren.  Elder, Thepl. Chelaca. Mass.
LEARX Theates nlnl.t-:rnenl: at  homa,
Unmsual opporienities. Frese calalon. 'I‘I'H'l-
tre Monmgers Instbiels, Elmies, New Tork.
1EMA QRS Profector £5.05, Populir Star
films 15¢ wp. Free bargsin Qists.  Home
Mavles, Fnx 12, Esalen, Peesaylvanla
Iimm FILMS, 00 Fest, 3225 Beéuld
dlme for blg catelogue amd usable ssuvendr
flimes.  Eastin Fllme, Galeshyrs, THL

OO0 Eest §1.00,
2030 Chesterland, Lakwwgnl,

TRADE AND TECHMIGAL SCHOOLS

DWHN Tour sun buslnsss
bullding. hat remorallng, edathes predslng.
Enormes peaflts.  Catalomse frea,  Ouslas,
Ine, T-T W, Teivishes, Chieago.

Lrﬁﬂ.il.'\' 'ﬂ.ll.-rh repairing. HWilea Sehiosd,
A%0 Misslon St San Franoiseo.

MODEL Of Jimmy Doslittie’s
bremking trascesftinenis]l recing
tailed In Bluenrint SNAZT, lTar
50, Populgr Aleckamics, 200 E
Chil=aga

BUSINESS OPPORTUNITIES

La#arn zhas re-

Twtard-
lana da-
. Feesnin
COmiarin,

TTEPECIAL Trial offer: hmulu‘pl.:u- any
algn full 5 eenta: pElels B cesls  gack,
BHagutiiel 7 inch  eclargement I0  cemla
Bend for spsclal bergaln 1ist, Boamaks Fheto
Finlahing Compeny, 209 Bell Avenoe, Hopm-
n Virglsla,

HAVE YTos o cpmera? Write for frees
pampbe of our Lig magesing, ahowlsg hows
to meke better pieiures and camm meney.
Amesican F‘hnmp;uuh:. 118 Camers Flause,
Bepston, 17, Muea

YOUR ;I'uurlu Esdak  pleturs H:III.TIBI.
Elzs  Sx7. 102, Thres for ﬂl-tl-l'l'!r
Hendl Eeat negatlve (Sim) .l"l-l'lll-rill
Darmar Phato Lab, 21 Beeurliiss Bide..

FLARTEX Imndusiries offer industrisas mes
mn opportunklr o gfact @ husiesss of thelr .
own, manufacturing art goods, oeveliies, ssu-
venirs. eofe, On I'lasiez and marble §mlta-
Ehome % maleelal makes ¥1 articles.  IRule-
ber moulds Ternkahied for spesd predoctlon.
Hmell Eniestmest b'rl.m:l l:lln meturns, i
X-mae business alarls ik
fust En tlee, ‘rite
maflad . Plastexr Indusirles.
1085 Washimrien Ave, Mew Yok

ETART Im bmsiness in your mwn kilches.
Cakn deiughnuts—Tastert selling fosd presduct,
Boked by electricily—nin Kisdi and flavors.

. . o canvaising. Sell cuipet o slores, Birkel-

Dies Moines, lows :E. H,_T ";ﬁﬁmmj1 T,,,.m;u. |:1|: nm;l:-.

ND fea Lhan [RT]E nresiment. - T=

NOTION Plzﬂnﬂu.ﬂl;ﬁ'li:;m sou theulars.  ILinger Co., 64 Klals Bi, BAlln-
Flz, NEEfd.

BASE, Camern Dareeln Ileadiguariers, of=
fars 100-T. capaclty Pekn subsmotle sorlme
driven 16mm. mefion wniclurs ekinegd with
f-30 Bena il water-proof case, worth 350,860,
at $22.00, with money hach guarapies. Fresh
Fastman film. 100 f5..
hie, Inslades developlng st FI_HD  Hundreds
of ofher barcaims listed Bn tha geeat Hass
Darpelngram No. 208, Copr on recelnt of 5
in elampe. Hase Coeera Company, 17 Y.
Almdison Hireet, Chlcagn, T

BB FOIR Orlginal  pheloplay  sweey
Our sales department old unknown suthor's
frsl #bory for abdve A=aunl.  We rerlis
copyricht and submit Eo sludiss slerics for
:-.thm- pleiares. Belng  locabed Ir\ tllI

hoart of mollon gletere indusire we
Extahifahed ““‘
Universal Brenarls ©

panrhromatic revacal-

E_rud.uﬂlun requirements,

““¥150 BTARTH Yoo DBrand oew business,
§50.00 week up mesxibla.  Mr, Boyer, 3828
Arsenxl. 82, Leale, Ao

BARGAINS—Palnl sprag eetfit, prasling
engine drboe, Terms—irlal.  Helmick Palst
Bprar Exchange, Ikex M-121E, Tray, Ohia

SMAKE Blg money " Jhaislag glant bull-
frags!  (Tour il We bur them. Tar-
mlath hreeders amd  instructions, Amneslcan
Bullfros I:Hultrlu 13-F, Fremoof. Ohilo,

MATL frder and Gight manafarturles baa-
ness—50 % prafil selling iypewriier ribbans.
Patented machine makes best §1,00 rEbboa

for 1Ac. Erery offite § repesilng proepedt,

manthiy. SBend 3¢ fef jampls and cenpleta

||1|.|| ardles plen.  Hibben Ink Corporaiion,
B M., Bichigan, Chirags

206 Waver |I||h' Waatern and Hlerra "i']!ll-
Hallywogsd, Callf,

TALEIE And -q-'rll produeers are elum-
aring for new shost story Gdeas, plofs, @i
Tertaps i h.'ﬁ wrlte cfd ihit we can phame
and sell far Ona writer (V.AL1 re-
eelvpd §3,800, 'h'lr YTork besi market, Wrils
maw for fres hookiel, withoul obhlgation—
Hew To Write For ibe Talkies!  Thanlal
0 Malley Company e, Sulte F, 1776 Broad-
wiy. MNew Yark.

ART Film 100 £t 16mm 100, Ssand al-
techmesis, 408" redls 33¢) Bamldsrs Ll
coment 2. A0zdd crystal. Toller  Eemid
prreem 3. BE. Fapiman apllclag B1.2%  Fres
(] mﬂuh-ulrl;lig-. Lists. Mogpull Dros..
1914-3 Doston Bned, M, ¥, O,

ATTD Door wiiifty pockel-mad =ap, pleea,
clpmreftin, wobe, slways In place.  Bammle
_I:rllnn:'tntul. The ]'umllu-r\q. Atudio, 1|'|"!III:|!h'.I:I.-E

ks,

OPFERATE Trlgnifed busioess,
paflts. Chopreniesd plams §100,  Monoy re-
undied 1 pli=s fall. Doclors” Profsctive As-
soelation, Fort Worlk, Terua,

START 1211 I‘III'M-'I:I ’?hh'!lr:lll: Il.lg'ﬂf-'l
frem puarantesd formulns. 0 MA-
mﬂé'r';'mm' Prefils groall Meatallls eold
pnlder: Water Wax; Platdurs; Polish-nlster;
(leater: Dry Anti-frewss: lateat advertilsal
ml.ll!u all Tines Mol a6ith enepalled
anniversary offer. iller,  Chismlset,
170N, Tamga, Floeida,

mpgumed

MOVIE Camers hargaing, Fllmg, sllghily
wadd, B & H. FI.E 308060 wlih rase. was
:]-I'- Eerslans 168 mim, sabse deive FO.G,
Hke new, $10.50, wes £33, Unicersal 35 mm,
dad fi., FA53 lerms, with arlgsd $85, was
§500.  Manr others, Free harpain ratalog
‘h 1'°|B {?ral. aut.  Normen-Willels Compang.

‘mshington 8L, Chiragn,

II[ILI!!I'!IA.? 'H:lrl:l1|:|.:l. Ahmm. afd 1Bmm.
odil reels, $1.00 EJTIIZIIB. LL|I| o,
Halfman Fllm ﬂm:lu , Alhany,
New York
Hlﬂ“"ﬂ'ﬂl.ﬂ-'ﬂ Crreatest ““Passlon Play'™ 16

(new) GO reels. Fenk or purchase. Wrike
HWemenway Fllm Co.. 57 Church Blrest,
Haaltes, Mags

EARN Up to 2329 weekly or Mmone ErowlBg

muahranma voiufr eollar & dhed  Tllus-
trabi] koaklet frea. J'm!rlrlln Mughream In-
Ih:ll'rlﬂ. Tad, Thepd 3R], Taeanbto, Ont.

Hlﬂ'hﬂ And Ih:l'-f'-lfltl:. paink them Sours
self with lsiter patterns. o stmple a child
can do I, fusl Crede pufbern and 211 In
Write Tor fres samples. John Tohn, AZ1E0
Keva Ave, Chizsgo

l|I||I.H "I'n- il a2t foriwT Bk ciuf adverilae-
ment on pree DEA of this issue. Tho Electro
Thermal Cosqasy, 2180 Morrls Ave., Blaus
beavEle, Ok

“HOMEWOERE™ 1 Pli=a Ge  Home-
work Service. 243 Willarde Tofedo, Ohia




POPULAR MECHANICS ADVERTISING SECTION

STARE Asi@elal marble. eclorful glossrF
illes, no polishing: rather uncanny. Deoved-
fles, tehiletaps, okends, Mosra, whelstones.
]:!I.rd. inexpenslve, Arepemal, enkmels wood,
Harrel comenl inefhails.  Amezing samnled
e Jobn A, I"-IITL. 045 Grpnde Vista Dirlve.
Loe Angeles, Calif.

MAIL Order drug sioee.  Let us supply
jour drug store wante, Blpguon Daeg Slore.
Thiensvilie, Wia,

BUCCEED With own prociurts, Makes
gell fhem youreelf. Fersalas, nmr!:u!.
fradle-amerete .ﬁ.nl.lfl'til'il werylen

B. Thaxly Compeny, Washingbos, u i,

MANUFACTURE Chippsil  gless  house
nuimbera, Beverldpe, 16022 Leoasl, Ja-
mla. ‘u.-'n' Vorko

nur rams ot powl cerid. Bocelve

H
ihres l'ﬂn hooirs.  Mall order beabnisa, e
peslags sppreslated, Dolssn Heeald, 36 Lib-

erty St., Rmooklyn. Mew York, _
BTEA imcome with “zhain™ of amuse-
meed and  merchandlse  vesdlng  machines,

Blar smell caplial. Hobbins Corp,, DeEillx
rosduay, Amooklys, MNew York.

EAEN Upwards of B20 weekly Erowing
mushrerma, all fall end winder. in eellags o
puthulldings, Iteady mackol. Bepkln now.
Ilssiratail Eooklel free. Establlshed 235
ears.  Adenege Sushreom o, Dept, 14T,

18, Casds
“ACHEMER Migizine, ™ Alllasee, Ohino,

G5 dividemd. C and dollar divl-
ﬂl‘:ﬁ hila=®, only Bl e

"EKEY Te Rusiness Owportunitles.™ 30
pape booklet free. General Sorclee Hurees,
finx (27, Foffelo, H. T,

1 MADE &0.00 Weekly renewing calora
in maps, upkslstery. ete, Freo boshlel s
plains.  Alkambre Lakoratories. Doz 44,
Alhaslira, Calif,

CHEMIAL Expert furmlshes manufarfur-
ing formubaz witk complete workles dieee-
toms.  Hellable indicldes] service.  Charges
remsnnghle, e, VanFleodism, 4721 Takeperk,
Chlcaga.

MEW §Flan sure fire by mall. Chets agents,
Thay plle ug peoflts, Thtalla #tbamp, oF plas
$1.00, dohn F. Colemen, Bex 11-3, Smith-
lre, MWew Toik, —

POPCORN  Machisws, all Ly, lwisl
rives. forthsides Co., 2117 Harding, Des
[alesii, Toifs.

MANTIFACTURE—R#] - ¥eigr owm  bwrcer-
:-F"' exiracls, candies, soaps, perfomes, ebe

'rén Boollel. Trowey Labofalerles, 1353
Walton 8L, Chicaras.

AMATEUR Caroonlsiz: Bl vour work,
Erllr-lu Binlil's Bervice. PWI119L, YWenmiches,

pih.

700 MONET Meking sestela will help sou
ptart & hugleeie of sour ewn Wrlte 1llmals
Universal, Bk N, Centeal Avi, |:|I|I1|.;II_

HELL:_ By mell, Boshs, noveltles, bar-
alng|l Taree profits. Pertleulars free I,
Ies, 035 B Dearborn, Chileaga,
J'-.L[]I:H.-I:I:BH Eeslvereil ot home Coils edsr

o remis #guare Fool? Foiu chappe 58 cends

Frofitahle llUthE:l p]ltlgg lkn pewr By

e suloguria, pofors.  Lableware,

glores, ele,  Cutiis farnizhed. Dll:ll]:. free.

Eprinkle, Plates, 1E7, Marioa,

4 NFRINERS Of waur ewe  makling—
Sparkling Glass Mame :rl-g Mumbsr platas,

“I#FI:I"II'II.TI'I slLEnNS. |:Il kaok and sam-
ple fnee. Fulsigr. aailer. Omla,

.A.H.TI]-"I[.‘I.H’.. h[lrhll- |ln:||:||r:I finoring,
Imstruetbone curering nr eemenl fAoors
Ing % Ineh thick, dSreproaf, kil eclors. bow
el (brnemoendal easting. cencrébe plislEr
paplers |u-rlm dnﬂnl:ln:nl garden furmlfure,
slafua exible molds, pqlr'l-lh.l'IIH- and 1=
L._ul.rrrlrnnl fris, Chels, Mahler, Elmant,

MARE Tour ewn products, Employ agent

ranrealf, Tollel  wrtleled, soep, eETFREDD.
Wi feralilh #verything. Valushle book feee.
Narlonal Selenilfle Laborstories, 1950 W,

Broad., Dtichmesd, Va
CHEMISTRY

BEXT 25e For mew lllustrated chemireal
experiment boak with 207 Pesmialan &ni desls,
Cafalague of 1'-:|:l|.r|IU| apd chembrals Cres,
J. Winn, 138 West Fbed, Mew Voelk Clhy.

CI_IE!II'C.IL 'I_'!nh.l.ull:lI.I.II'rL .ﬂnntlrttrl.l BEFT -
e, Formulas rectifed  Proresses develsoed.
Eghmit yeur preblem. O Thazly Co., Wash-
Imgtsn, . O

FOR Sala. Informetlon, marveles diseor-
rIr Warld wide macket, Perpetual looome.
¥iala TuFrens, Hamilion, Mesl

CHEAMISTS: 1803 IFergain ST Mﬂll‘li’
mon labsraterr fleme 10z, 288 page rata-
Iﬂ'ﬂ G, Labork Marerlals Ca,, 81T E,
Tlet BL_ Chirags, 100

Jﬂl"l—‘l-mlﬂﬂn .iumu.-;lur Chemiggs Eh:l.llti'
Journal, parlleulars 10e.  Lansing, ATdk

ANALYHIS, Chemiral consultation, peme-
i, minalacturing plane, Guerenbosd for-
muelay,  Bmall dnvestment,  Wrile,  Assp-
cluted Chemists, Indianapolis. Indians.
AN or chemleal ﬂ:nrrl:tnl:m
Huslrindi ol erperlmests, Dlustrated, L7y
Teockies of experiments 80, 1008-330 chem-
Beal proims catalegus 10e  Lowest gebees.
Lenerml Chembsal Cn,, Heading. Mensa,

IO Mechanic—Famous Qibrary of & fuol-
umes covers the bullding of evermking &
oy milgkt want to make. A& greal boon bo
parants apd beachars. .l.fl:utﬂj' adts A0
different aribeles.  Each wolume 460 mames.
fully Ellusceated. Hmbh,  Prie 3,80 o
et of 4 vole—E7.00 postpald upom recelpt
of prlee or .00, apywhses Im the 7, B, A,
Fapuler Mechanirs I%ress, Room B3, 200 K
Omtarie &t.. Chiragn,

FORMULAS AND TEADE SECRETS

TRANBFERIKE; Trafsfers pletuses feem
apers 1 rheth, e, Formula G0 J. O
owell, Arlingtom, (Fregon,

AUARANTEED Awbamioblls eadisles enil-
freven misture. Formula $1.08.  Also ros-
metie and phirmesestlcal Tormulas.  Cleve-
land  TLabératorbes, TIL Cleveland ®&reed,
Elrankl N Y.

T FREF—1¥X] Formula tatalog,  Moncymak-
£EE,  WWesbern Chembral. Balem. (rean.

BUFERIOR Fornufa: Complete menufees
furing information fnr amtamohile batterles,
narticulars fres.  CMolak.” 2222 Diekens,
Thisiga

Bl Boesy ai home |:Ih1|rl-.|: nuto parts,
reflliciore, mirmrs. chandeliers; by Bdw methe-
od: experiento unneckiaacy, (it l‘urnl.:hud.
Oenmetal Ca., Ave, N, [deratur. T1L

FORMUTLAE—Our literature will suepelss
you.  BeelTort, 4012 N, Kesler, -l_'!'hh-.E

BTART Littls Business aspwhere.  Every:
fhing Furnisked. No canvesslng, Mavood

PM. B35S Deakdwey, New York,

WHOLESALE THrertory 3090800 arcieles
10e.  Wther elualade  fnfermation. Moean
Cnmnpny, Wareham. Massachusebis,

AIFCCEED Wllht_“:lll.llmﬂ Erelis, Mako-
el them  Foures| Formulas, proceises,
irade-secTebn. .ﬂ.nll}tllil sy lee,  Calaleg
free. B, Thazly Company, Washingion. . O,

OWN & business—Alakes producis with
pusrasdesd lormalas. frade seercis.  Cilaleg
fre  Imdusceial  IRsgicuge, A-13%. 260 M.
Mickdgan, Chiragn.

L] ¥ Formulas. Newest, fusranlesd
Catslng f"fl- ‘}HH-I-“!I] Labaratory, Eds

14

FORMULAS, HEusiness plong, Literatume

fros.  elfart, 4042 M, Kealar, Chbsagn

FIIEE  Hophlelt describes 37T mlana  for
making $13-F100 weekly in hmrui ar afflen
Lusiness f your own, Elle Co., 214 @Gmand
Bz, Mew Vork

m;}?-ﬂj_flfli"ﬂ!!jﬁll. Clok emss, .j"“'"’l"l Ly,
al for ebeetrie movemisl, desceibed om
Blusprint BX 301 for 25%e. Heam 510, Pop-
Aiechariles, 200 K. (edaria T'hlrlm_.
l"ﬂ!a.l:lt!..'l.I. Expert will lHnI.]h rrurrnur."
and trade eectala,  All Lnes.
W, L. Cummisgs, Ph. D., 258 l;:nrnlmq ..I.ﬂ.
Breaeuse, T T
LEARN The eslléction husl=esr. Good in-
eaing, qulck  resslis. Inceresting  booklet,
""SEllTu]l Calleeting™ free. Malleea] Callez-
fors Asan., Temg yl_._hrrq-ut r
CHANTELA: Thbaware: besl, cheanesi;
tm mrur-. Calaalal Charfer Co.. Wilmlng-

h'ﬂ{'ﬂn-'-'ll'lﬂ ﬂhlhﬁ.uru'rlljll:ldlrl lﬂ:ldrhl_lil:lhl*:l
ent machines. fbant ]
Hiert small, grom big P'?.'Eul:ldhl:-:l'.l'. 1EX%

Esal BMaln Strest, Hechesier, N, T,

S PORMITLAS And bLe dllusimated cag-
alog_25e. Qdeal Book Bhop, Perk idge, £l
METALLIC Liguld® soldar formubs $5.05.

guaranbead. made up samples 3e, weiin
Klesire Thermes Works. Pearka, T
15,0 FROFIT Making formules. Fal-

lewing mnd masr oihers: Acsldisls anld emer-
pencied, agricoliure, allorr amd amelsims,
EFLLEL'S mgleFlald, Devérapes, comenis. gloes,
pastes, muellages, bleashing, renovating. col-
orieg matals. drelng glass, Regl Epemlment
of metals, houseledd formulms, 2 Eteam.
fonfectieeery, chewlng gum, lapldary werk,
eXtermlmaling  ver=ilm,  Jubricants, pelsds,
varnishes, pholography, condiments, esnning
formular. mubher, ssap, raedles, paldering.
iallel prepacatloss, perfumes, wetergreoflng.
fireprocfing, wrillng materlals, Just wriis

“Bedentlfe Amerlcan Encyelopedla  af
Formulaz.™ "When tman hasdds yoo hook
puy BEGD anrd paatal chatges, FPopolap Bie-
chanics Press, Nosm §03, 390 E, Ostario
B, Chiesgo, I

294

TESTING Proclous mefals with Teuch-
stena" —precibeel bosklet on buging obl jew-
wlry, ﬂ-l'hll.ll'rl. dtlwh nlatloam, malladbem,
Ealil S, lers  Advies, 2T Albangy,
M. ¥, CiRy, _

FORMULASA, Al kinds. Guaranfeed  Cat-
afog free,  Kemiles, 1. Parkridge, IIL

CHLE  Auto fornulas. Mo puesd wecks
Try spmples Anlshed predosid, Ale chemd-
caly, cans, oenfafiners for beginners. Ges, E
ook, How 201, dater L, T

1000800 FORBMULAS, Isdustrial Hﬂ-l-
Lalilis, precasies, rules, Grade pecrets, and
caleulstlons  far lI!I klehi of Trados and
“UIlﬂuulhl Fi *‘Moore s Asxlstani~—1015

ares.  Send postpald fer 8200, Ohglivie
FUMUH'"E C#,, 57 Rose Bi., Depd. 22, New
York,

1100 BELECT Formulas, $96h mnmiversary
offer. free materipls for epeclaliies worth
EIT.00.  Valushle aplling systems, oll Fres!
Slamp brinps esazbng sfer!l Bllller. Chem-
lat, LTOAFF, Tampa, Florida.

MAKE Your own products.
roursell.  Tollef articlis, seap, esfiracis.  We
farnish  averything. Yeluable beok  free
Magional  SHelenthfie  Laberatorfes, 1050%,
Hrmoad. Kkhmand Vao

Emplay agents

AGENTE WANTED

MAGIC Gaz store appllaoce. Cools meals
In hielf tima at hald ek, Pavs for (essld
el 50 dare.  Actoelly puts menep in pock-
e of parehngord. Ko dmles  eealilance
MM predit,  Cuirenbesd,  ABenis—ren
minipera—wrlis quirk, & Texr choles terrl
lurius stlil open,  Eronomy Appllences. 1213
Van Jturen, Ikept. A-20, Chilcagn,

m far

SELL Personil Chelsisas rdal
ELESS your profit G0, Eampls hox wiih youe
name dLE Wendwarlh Ca, 177 Milk St..
Hislss, Maes

G00% TROFIT! Gold acd coleesd algn
Ieiters Tor windewe, ofbees, irocks. slens.
Manogrems, Eazily applied. Fermapent bijs-
Imess. Meoplte, Akrs, Ohin,_

BEIQ Profts aelllsg household speslalties

Write Neveiny FProdects Co., Monlgomers.
Minessita, ]

DIRTRIBDUTORE—Capable organizieg wo-
men crews.  New remarkable peresity, We-
men buy oo sleht.  Bensatfomal peoflis, Mo
competition.  Tekihon, Depd, K 193 Park
Arm. Mew Vork.

0% DPHOFIT Belllag esw “20-1h-1'"
Bitrhim  wlensil.  Hetnlls 222 Dasksr  yos
£1.00 a doeen, Bampls 16, Wew Bisthod
Co,, Teeek PAIM-12. Erndford. Pa

JIFET Inventad—New ol bueesr. Flia In
pny etove oF furnues, Turpe cheas oll. Fulle
guaranteed: 1000 prfit Pres sampls offer,

Fratected tesrltory, Tnl.r:rm.'llunll 1 Heat-
ing Company, Dept. ©-13, Bt. Looks, bla

WEW Iubber gosds II:nn. -:'r Firrnlitfosa
Inventbens,  Homos, offices hur  Instemtly.
;«:l'l'l'lll- cleaning up $90 weekly. Oucfi freas,
Arlefes Mig., Box 1443, Akeon, Ohia,

1005 l"ZEllJ'F']TI Coal cachuretor ruls coal
hill =%, Dietnils $9.85, osts vou SRS,
LbeEubls free. Gel ¥our spmole mowr and res
serve Eerribary. Franklin S8aova Maswlacligr-
Ing Compeny, &0 Clinton Strest, Newerk,
Wew lerypey,

AMAZING Liguid solder sileks tEght e
Enetuls, lealher, winnl, padlery. eSc. o haed,
arld, skill nesded. 2005 prefl lo agesis,
:};’J:iﬁ Bleneit Co,, Depl. 345-A, Delphoa,

MYBETERY Cord pel! Toes entire Iroming
l;.lll:;:rn!l‘lill.'lll;rru Er:cm un:r!-:h!ni Haiei
wles .

“nuﬂr rH.I;"Iul.-lknl;Ir!;.m'|r T Dron F-_lp|¢|
furnlshed. Nererknot, D-ID-L ]2 .ﬁ. 4605 Fa-
Ao hiragn

[—

NEW Tavenllen pays 11y profis;
rleans; polishes In:llnﬂr Tarnfture, iuh‘nM—
Elles, glans, h1lu1-1|. wilkaut riolh or other

polishes: 1ght be carrF. emezlngly feat 25
fllir; big repesler: wrile quicke L Do
Hhef, Tinlon City, N, J.

OUIE Wonderfol lumbness erosiilzes  asd
pellgloig  staluss St bead 1% parade for
resuliz.  Bhine Fa-'rLIIll.ud]%Fiu. lhn dnele.  Bell

on flesd demessiration Hannan Co..
R'l"IEI 3, BEate BL.. Chiespo

AGENTE Wanted for peiented lmdies hesl
probiclor, aule o afflce ues, Deghbla your
money. HBend 250 For samples. AeL now: me-
eurd Lorribarlal righia Lide=hy le".lfl'l'-
turdng.  Inc, Dacifle DBollding, Ouklend,
Calirommla.

JUST Oet—New autmratle machine kills
les  Bax "h.l]l1.|:|-|1|":| Artuslly  “heeatbes”
alr—ende wantn. Homes. stores buy an sl
Up t> 5 an hoor. Amaxlng test afef. W
qibsk ]l He. Taide §ifg, o, Teepl. W
Carter & Werne Aves.. 8i. Losls, Mo,




[AKE Yoer own pruducis Empley mpenis
varsclf. Tallel ertleles. somp, exiracls, Wa
urnksh  sver¥thing, Valuahle book  free
Kathomal  Sclentbie  Laborstories, 19609
Feoad, REhinand. Vi R,

ANLS wikh “Dep Frel" Keepy
auio windshlebds, show-windows, i, ahao-

lunely elear of Trosd. mist. sieam, ralm, eleb
il snow. Makes womiderfal -;]!mullll:l'il-l-al'-

ikl ehage. Tresendous  sel g
rofits,  Investimate surs, Alberl llll'll 1320
Messauth, Clneinnatl, dhio
T DOUBLE-EYED  Seif-threading  needli

pckares, pize 3 09, hlled peoplke teread 152,
Bamples, parileslors. 23c.  Apesis wanfed.
Wea, Ofleshy, Vendslla, T,

{165 TTROF]IT Billing skgne wsed every-

where., Largest selectlen. wonderfal Teneat
buginess, E1.00 worlh !lllﬂllhllu 25z 5 pligns
g, 19 gigns, 5.6k F, Franklln Lo,

FhiE Third_Ave., K. -
PUNSELITE. Just out.  IBlg 96 seller.
L. Peless, Minneapolis, M Enn.
DISTRIBEUTORS A= agents far Soderiie
the originel metal buse duld sdder. X0 beal
of achl. Balders almol eversthing.  Smell
mmemrd of emsh.  See Full page adeerbl=emant
Tapulir Mechanbes Bhop Motes. Flulil Balder
Frodocts Ca., Yen Wert, Ohin I
“EFAWELE Poilsh™ repeals; proflis bl
pample Friw, J, Hemo, 2008 Aletropsilian,
hirago _ N
HAN-DEE Cloth quickly polishes all met-
mls. Repreacniatives enthuslastie over easy
pales—nuick profits,  Demonstrating eampls
E'rEE. Buskls Company, 1301 Euelid, Clere-

& HELLIXG Miracle! Peofits from ihe
paiw Hite-Wary |ine mefound even  semsofd
vederans of selling, Mew plen salves nrob-
fem of depresslon moner-making. YWrite ak
anid for foll detells. Hine-Wery Prodocis O,
Thlpt 'l"-L" -146, 4507 Wamns Ave., 5. Louls,

EHGJIA?EIJ Nume plates. signs. numBer
platiea, dask plejes, whndow algns, ele,, pmof-
is_furpe.  T¥reit Hros.. Winfhrop, Mass

E [Producls yoursell, Tested for-
lag==Cilalig [ress.  Cirnafead Laboretory,
relerille, 1111nads.

NEW Invention
hulh Hrfurﬂn

m"'h

l!l.'.l-l] RI.T amia, Huondradi cig play.
new, or iheatres, danris, pariies,
merchusds adverilslng stumi, @2, Tinusual
sppartunity salemen, Hos-Ray Game Co,.

11 EﬂnEl-:l' Bldg., Denver. Colo
LR ALK  Dealers”  directore: 184
|;u.|n=|:"I Fﬂ'Tiu:tL-H ulsr. Maywod, 021 Broads

way, Mew

l_“hﬂ'ﬂ'ﬂ' Tubes pow  avallable 19 -::..EI"
menters and others. Straleht fwo faob lenathe
n:m,l. blue, green, Bl wiih Lransformser asd]
hl.u& to aperwte £7.53)  Johm Earler,

H 5 TEIR Bi, Miginl, Fli.
a-TIH Tie wsla pml.m:nrl Ouirasiesd to
shoes. onder Provdurts  Company,

!i.'l‘.l- ..I.'|'.IJ|:|'|| Liri Angelis, Callf.
HUCCEEDF Wik T oWn DEDELE. BLRKEr
sl them yourself.  Formules, peoeeesds,

Afkwrhment Tor elecirio
home, Momel. Faiclearing,
uye. Hepeais. 25¢ Brings gut-
!j '?.IIET Court Bu'L,Fﬂ'rnuk-

Lrade-secreds. .ﬂ.u.:l::rLIml! 'Ellrrirr. ':'.l“'"ﬂl
LLUMRLE ) 1

QUi ﬂcu:'l.rw' mnnIJ__nﬁ-: wing

“Lemd-a~ Eand elesner. Sew.  Diferent,

Removes greaso, ofl, #tklsa) eV erlaler”
ink. Dandy demonstrate.  Over 1009
profll. Comslanl  mepeiter. Tialgue,  sslls
salllng plan JJuLII:I!: bemsiness quirkly,  [ie-
tella a jample free  Iva- Ban Lakboratory,
AR1E KL Cladr, Dapt, =55, Clevelend, 0,

LATUGH AL unamployment, Eirfm money

home peopeslilons.  Xo ranvassing.  Hetzel,
ROE Garden, FHartfanl, Cosn,
AGENTR=—FEnormeoss prafis  sclllng  mew

ber priced gpmn paver. alss hol weler hestar
UIbater.tt Wallaes, 2006 No.  Hamling
Chiragn,

AMENTE Liosklnr a 'I'mll:li_l.' apeclal,
!I"'rllrl.-n- Hiate Elnrl.'l.-l'lu'. 1822 Newpart, Chi-

ITEI Tewl  Washes

elean withoul ruhblng.
200% profit,  IEedails

A r.a r Al E.ﬂm]rﬁ'ﬂa " Hf“'
IIT| ] Fisl, B, Lt '
M-8b, Chieapn i

ﬂﬂ'ﬂlli Fountain pens, 180 wp, samnles 4
e §1. Hell, Desk B, O ril, Minn.

AGENTS, Eam blg monoy selling euf
resmrrecilon plamis.  Bamples 23a 3
Thegeet PFlant Co., Blatlon &, Baz 95, El
Faen, Texes
MARE Towr own predests. Emplor agenia

Tallel artielis, soip, sxlrects, Wa
everrihing, Valuabls Eook  free

Leboratories, 1850W
.

clothes  spotlessky
Evesy weman Buya,

300% PROFIT Balling mysvesy £ea light-
er,  lbetalls 25r.  Costs yom §1,00  dexen,
Bample 13e. Bgusre Dl Mg, Desk PAL-26G,
Draidnrl, T°a

NEW, I"reflable—&Hall auls @lejp  nels.
{mlily Tubber wilth oweer's mame mo
white Thetells Tree.  Ehonlits Produrcts, Dent,
SE-40, HBBS Aals, Akron, CHilo.

SELL: Mormm poodiz! Engraie cuilomer's
slgmatups oF lnL1.IaL| 1= Ignlu on articles i
mll, Fres samiple, Bdeil, 430 Flth Avends,
Xew Vark.

LM% TROFITI
Iettere far wincows, oflces,  CRicks,
Alonogrems. Easlly  appiled
Ebysfness,  Nognie, Akpes, Ohis

START 1851 Right! Fres valuable fror-
wula  Infefmmtion fof making best  s20ing
speclaltles. Al Dnes. 300-550% mare nrofil,
Hes iny adverismmente—IEiisifness Opporiani=
tlEg—Formulas eolumng. Miller, Chamlst,
_ﬂ'lli.l.l"h_"l"ar!@_l_'ﬁ'lw_!lli.

BEPLATE Brassy worn-off heth fetures,
Fifliciare, ssaang, Fovks, oic, '?a'l!h. e Iﬂ'
ver, U-Kan-Flate pi:llll-fl £l & ounce il
Raflsfeeiben  puaranieed. Agenis  wanied
I.Jh % A, U-Roan-Plete Compand, Fhlledel-
fn ]I.

Qold enid eolored  edgn
slgns.

Frrmanent

BUY (d muls innér fubes 2t oes-hall esnt
i peund grd reesll ihem ot B0 cents a nousd.
Formela 1,08, Mitchall Ames, EfMngham,
Tiisads.

1005 FROFIT In the Everlasting Mimich.
Mo fint or frictlan. What mabes it HghaT
Mo wind cen blow it euf. Hetalls She.  Eam-
e and dmldi @lan e "“:E-l' Aechod Co
!I1ﬂh -3, !flfll'rl

|"]-'"~:"~.'I" Earh. Any |Ju' Beiwtiful non.
tartifshalile golil windew slgm letfors. New
fird ratalogus, Amazing Ersubilfal lllnnl-ll.
Viluahle wesitlng enuipment froee.
breaking offer. Atlar Bign Works, 7040 ‘!v.
Halsbild, Chlcnps

POPULAR MECHANICS ADVERTISING SECTION

FAST Mall sellir=Frid saspla. FPlans
Cirzulars Furnished,  Seswagon, 2358 Weat
Fien, Los Angebes. Cilil,

11a llnm!' wpplylng peld Enbilals om aw-
Aoiin el T waledl klng Lesday, Na tl:ph-l-
e hndbd. IIJL n:u]!lt :fr:rj- 150 jab,

ros _pamplee.  Cllaleot X-1003 Weshing-

lgm,_Winslom, Maes,

FIROFITABLE Hame business. Leghil-
miie. DKo eanvasslng. Maswood Fubllsbers,
i) Terradway, New Vark

e ——
KEW Dlsrotgry.  Wasrbes clothes without
rubidxln Whilrlwind seller. Gieeaf nepeater,

Hl‘llil‘ul | prafit. Sample frm, Desco, 43160
Ireing _'ark, Chirage.

FREE *"Hookled of money miklng oppor-
fundcies,™ edv Diless, orighnal plasas, mooey
making secreis anid ofther waloebls informea-

tion, Nond r m padiil oafits, Ellia
Co., 219 Grand 81, few Torc

MAKE Your own prodocts. Empley agems
waurpalf, Tollet ardicles, |u|.|i-. extrmcts. Wa
farnlah  areryihiag, aluabje 3
Natbomal  Selentife 19507

Laborgtaplig,
Broad. Richmomd. V.

A BUSIMNESE [ yror own—Making
sparrling glass mams  anid numbss  plates,
gheclarbnard slgne. Big bsok mnd ssmpla
Tree. E;.F-I!m!'l'. 513, Woeaier, Ohle

AGENTE—Clever  Inveniboml Inkspoen
e &7efF pem 4 founliln pen, Fasl aflea
eeller; 'th!: |i|mrlt demand Inereislng evers-
b zeluilen borrllary offered,  Rampla
free. H. Marol Company, Tribones Didg..
Koo Yack, K. T

MaM In #sth @R o plitd awa ?..H
refiecion. |HI|.|lrl'lIIl1 Extures, refinish bnl.
mirrors, chapdellere; by pew omeshod, Ko
eaplilal or esserlents 'I'I‘I'H|HIT. Bimple plen
ol |||nnul|rtl||1nl: [ humu atarts you in bl
F::ur.'-uij d 1 mtuflfn%h g

8 pariindlars an g un L1148
.ﬁ\ﬂll-ur. il-

FREE Citalogoe new nisille bobics, hoslery
menders, eelf-ibreading needles: eoel lp ap!
wiaklil's fostest 252 aellers. Paty Nesdla

Company, Homerville, Mags

.&I]EHT:B- Erverrwhera making meney with
aiir 1ine &f Eliechesm specialiies, demanded 1n
all Bames. Blg earnings posslble, Wrils fa-
day far delails. Bied Illur s, BN

RAINCOATS, Mem,  women,  chikdres,
$5.95, Ol rees.  Goodyear Ralowear, 18
West 2End. Mew York Cliy.

CHRIETMAS Cards—IEIg values. 25 with
numes .50, musariments 1 wrrefil
Froe offic, Graphical Prisiess, G312 Moeth
Ave, Chlzago

MAKE-S8ell your own pru durts.  Formula
eklaleg feee,  “Hem ' 19, Perkeldge,
PINELDTES

AGEXNTSE For Harslick: Tewdersd hand-
sdap.  Approved Good Hnnﬂl:upl.n: Krary-
I a cualemior, FEnn 1ih|rﬂ.l'1.1.|.|'| 1¥. Rampla
free. Ealar Products. J-2144 S Trey, Chi-
fLpS

MEN, Wemen=—Hcll pew 1dc sfieel woal
brush, Balls fitself, Blg repeater. Moner
meker - far distributors.  Bkourpek  Corp.,
1161 Fask idfith &, N. ¥,

MYSTERIOUE Lilguld: Boldirs, mepakea,
metal, w glams, withoot heat. Whirlwind
selber, 150% prafl, Bestever, 430TF50 Ir-
ving Park, Chirage, -

BIG Momey steady. High £rade coveralls,
phapeonts, panls, shirte  Advertiing on hsck,

Fast sellers, Uresl demasd.  Prespects ov-
erywhiern, Fros outft, Stmng Mg Cam-
pany, 11 Wreel Jacks Iragn,

BURE Fire Christmas seller?  FEvery wi-
man beys. §10 b day_ easy. Wrile—get a
Feal warprise.  Miiidon Fecwsey, P, X128 Plea,
Lioe _Angelas.

BIG Prefis daking orders,
underwiaE, dreines, hoalery, raincoels, sweats
ers,  lesthercoats, coveralls, pmnts,  Ougfy
fece! J".I..H.lilit a.. Dept, 3, 1922-13 Lin-
mg. Avn, Chleagn,

YOU Ave wanted s resllver mleeord &t
home. Frefitables business nolating awloparts.
pahlsware, oiz. TWrlie Spriskls, Flater. 124,
Marica: Ind.

POLMET Pallzhing cloth remever tammich
Proin 4l melals without the wse of 1ouid,
pasia ar powder. Our agenls @ar B eells like
: eiked™  Retalls Fe: sample [res.
Gule & Co., Inc, 1§ Edisberg 82, Baston,
Massachesetia.

phirie,  tlen,

AGENTR: Beamplng fassi on poelel-ey
prateciars la chechk wilth xoor namee,

Bhe. ﬁl.:h:blru i, Emblem
checlis, check-Tobs. name pledes. HMarf AEgE,
‘ll_"ﬂ-\.._ S0% Digraw Bi.. Breoklyn, N, T,

GENUINE Gald letters for glorm windows,
Easlly spplled. Free samoples. Liberal affer
tn  peneral agentas,  Ketallls Lebler Coo,
428-0 Maorkh Clark. Chiragn

WORK At home. eeaw handwark: pays well.
Hun-LU'o, Bax 176, Kiockion, Ll.':l

Thrnad .ﬂ',_'."ilhl 'E'HI'.
BIG Momey and fash palie Every owesr
hiys gald Inltlals far kis asin. Tou chatee
$1.505 make $1.45, Ten ardera dally eksy,
Write for pertleolars apd  free  spmples,
Amerlean  Monigram  Co., Dapt, 40, Eeal
fhramee. X, J.
ANERTB—Opporiundiy to male
gk ronfaining AT successiul husimess
mame or offce; send for fres Dnl
%_HI'I!L Eltes Co.; 314 Grand Bt
S

SOMETHING The hessewlves wanr A
slened pawrandee to save ml:rruuI and 1-|=nl|1.1_
el leg. NNo lEll-ﬂllll:lll.l!ﬂ 00T nru'ﬂt a

mney
AmE§
Laey
Kew

frenge requiped, Blagion O, Besx ISE

legs. Calif.

FLAVORIXG Estrects—Dadtle  roursell!
Labolg fusmlshal  BODT nl‘nﬂl:ll Whirl-
wind mesey-makerel Tlepesbere! @ nf-

¥, homis Manufseiuring Compasy, Im-
disnapedis. Ind,

BELL Aen's nmhnr—'und-[rufmwd
aleiom. Asior M. 30 Fasi 38kh. . ¥

$10 DATLY Sellilng 21 assoried Chrisbmas
gupli $1; sampls boxr 3o ?{mlﬂ. Bunshine
Card Coo, 2535 Droadway, Moo Yok

GUARANTEED
Blen's Malest Ta

“Run-Frool*®  heaiery.
hose—doz. §1.10-§1.50;
ladies” fashioned bary—idee, $1.T5-§3 A5

Clal fres. 8 for  Heala Company,
l':l:-nq. .r;?ﬂ 'Hlim Cann =

10,000 MONEY-MARING Formulas, Tl
rall how fo meke and sel] almost erersibime
iinder Ehe suR: emmeties, mecilags, anil-
rreags hll:l 1un=1. hl;lth'.l' I-ll-li.llhﬂlm lirrier -
g, ehoess, chewlng pum. cleanlng prepa-
ratlons. ewiracty, Bale prepiretlons,  Inks,
hlulng, leather Ish, mlrtafs,. perfomes,
pollshas, iypewrl ribboms, TIRPET,
wazhing powders, [lguid H-iﬂ-\. and husdreds
of ather perofleable articles me manex,
Jesl wrlia a tel fer “"Henley's 30th Cen-
lln'r Itaok of lap,'*  TRF Dpiwlragn fsal-

g ard §d, Populer Mechandes Press, 200

Ontarle 8t,, Room B2, Chizago.

HIGH-ORADE BALEEMEN WANTED

TeOXN'T He a lobh hupdsr—aieri your oon
husiness on oor capital; no hard thmes. ne
lay-offs, alumys your own bose)  Rendesila
pverigs §5.000 mnnual sales Fear afier xear:
wi gupply stoerks, byulpment on credit, some
2%} home nmull!ﬂ. pzlling experience wn-
MicEsEary :  woniler oopaERuTl o owm

H.“nt dlgmified proftehls '|:||Jl!I1iII Barkesd
E{ F1T, 000 (50} uuﬂllmwlﬂf infdustey; Tar s

Hu Informatioes wrlle W, T. Rawleleh Co.,
L-U-I'PM, Freegart, 10l



POPULAR MECHANICS ADVERTISING SECTION

SELL EL-JI:!: or homis—Zcissors sharnen-
ers. gas llakters. gpazer  blades, mapicin,
breatly gim, ethjnF lmzetlre, sdhaifea Lo,
pallah, handkerchiels, ;;p;éﬁulmm1 -:Inl.l'lj1.|. I:Im-e
lmens, sy others. tractive aplayi
Catalog fren.  Buperba O, 8-50%, Baltls
poenre, Md

WANTED :—Haleanian exparienced Im well-
img ralve Eaco grisdlsg mackises snd kie-
dred Blnea divect bto the suiomsiive wnil Ei-
rape frade, Well-krown sutomodive egpelm-
iy smanufectueer, 1o business foe 36 years.
hes ogening dn choden exelusive territors,
thet ofora exrellent fulure fer salsimen whe

can quall Adilruss Flu-:m E e Pwullr
!'I:rllllll.ﬂl‘rul.l aEinn. l}ul.l.'rl.n- AL,
Chieagn.

MAKE £75.00 Week and tepeabs, |-:I[ln|:
Pactorion, stoees,  Trade-macked T

Ilguld and bar hell dressinz.  Other pred-
e R?L @elp Arg. Co., [eps. A, Tales-
SATI, .

OVERCOME Hales reslsdlanes hy selling

I people pend and weob Bazor Dladed
ure weed BY ¥ by ewmryhody—wnmen 63
woll g8 =men. Fesplialy, Enstftuilens. wndes-
takers and others mre gquantity users.  Baell
the hioe steel Cillletie iype everyons wanli,
Amill Envestmest. excleslre derritory, ookzk
turmover, doubde your moner.  AEEon Elias
Campueny, 476 Srchiey Strest, Newark N J.

APLENTY XNow amd diferent—last aill-
ing 5 mpd i memhamndlss on atceactive
founbier  eardi.  100% commlsskom  for  sou

and dealers. Advertfsed by radlo, Ko Is-
vealimant  regulred  Catolog fres. (Eslabe
1821 World's Products, B2810-C, Bpescer,
Indizna

BELY. Where Lhere™s moner! Tp o $15
dally passible eelilng om merchanls, prefies
pional men with lowest priced printlne ne-
ressities.  Eensational sellira,  Bleady ree
peita 0% commisslon advenced, Elsborals
ootfit fres.  Morlhweslérn, G31-DF Jecksomn,
Chileagm.

PUNCHBOARD HSaleamen—Mesl glganiie
line aver feslursl  Vending machine—all
kinds. Aake high ms £28.80 on alngls order.
epeeat rommissions, Neautiful coloped <al=
aleg free. Lion Mg, Dept. 56 G0E W
Erle,_ Chiragn,

THE Iirick with the kkk! Bl Xmas
roflts, =2l] genuine Qegal Calbfomin wice
ricks. @T hricks, Bser bricks, Greatly
peilueed miiTecilve prices. Vino Same Co.,
Dept. E-289, Bap Franolses, Callf

BALEEVMEN: Eversbsdr bhiivs  hiidlness
etalbomery: highest qualliy E2.BD thousand
Cpelek delivery. 40% eom. Fres fge  Ez-
parleies unnessisary. FELE oot frea, WElens,
Dept. 579, 2130 dGladry, Chicgn,

KEW, Original. uninque four amd five colop
lilatler eardi—buiiness cards—$1.50 thousend
with genuine leather card case. Iilp comm.
Frea r#la  Outflt free.  Chlzaps Pusiness
Card, Dhept, AR, Station T, Chicsgn.

MILLION Waltlee loostloss, Coln boaser,
Gama af «kEl, Retalls EBld. ot snlesmen
5. Bails en slrht. A, J. Stephens Compasy.
Eanias Iy, M

SBOMETHING Ner! Autematlz juleer warks
1k magicl Diferesf—hanks oo wall, Eaay
to plagn, Srains aenli, _‘Iip. Tilg demand-—
mike uwp o EIT I:IIEI._'I'R rizk tesl -:-El'lr.
Write qilek! Cenlral Blates Mg Co. Teept.
WaG139_ 4500 Marr Ave.. 5b Laouls. '.'III:I

AELL (ur essmpletas llne of Christmas
stome rtrrl;lrl.l.ll;lnl peliudlag euF cibebicated
alll tlssoe sieeamers. Alegapbone Noveltbes.
YWaidn & Thécman, Cleelnnail, Ohin

GALLOTING Trorfee—New gama  ibr(lls
Amdrien. Ahanlutel Iernl Ervery olear
maumigr walting. IZ0. i3 - 52040, 00F woakly.

K&8, 4210 Havenswood., Chicagn.

BALESMEN—BSell wonderful Lne of cal-
endars, neveltles, slgns end premiums. Eve
ery merghent, manufarturer proapect,
mendani  demanid.  Wa  pay  delly. HI.I]
repenl orders credited, T, oriees, Welki
Immediniely. Harrlsom Co.. Dwepk. ¥-1, Es-
Labdlahed 1833, Tralen Cloy, Todisns.

POCHET BlLEg peoft daily®  Sell sew,
madernistl: all-#esd elevirle sign.  Flashes
an==aff. Prieed parpelsingly low, Euery stoea
surs proapect, Diferent Erade name for mark
business. Oet startlleg affer. Worlds Prod-
isrls, Thept, B2016-07, Emug_t._'_'l:mlI

ATTENTION! Baleemen palling automs-
tve dealers and gurages, If Fou are
far quality products to sell 80 rour Erade—
real repeators——write for completo delalls oo
thiss Lwo  necessilles.  Thunderbols  Meous
farfurlng Os, Ikepi. 1, 80 Louls, Mo

BELL: Ewluwslra mmbinatbon swapender
ghirt, Four X060, Adianes rommlsaion 31.00.
Alss  mude-to-messure  line.  cudfit  fres,
Menzln, Oresne Arree], Now Yook

£1% TO $23 Drally; biggest selllng line of
man's gulis, Meels gresent day eosditions.
AmoEleg veluss st FILRL ELES0, FL6.8%,

$18.95,  Also raincoaty, glickoers, lopeoais
aed hors® sufts.  EBlzgest commissben pald
Im ndvance, harel laniii.

Frei uul:HI:
Bigte age end selling r:mer:l L I
Fuoster, J:|:|r.I Depe, 213, 223 Eguth Speuld-
ing Awve. Chibeses

HALEAMER-IETINGUTORS, New guto
Llre pateh; gusranbeed 100000 mlled.  Hes
pelre blswmiils permansntly.  Sells garaged,
ras stafioms, tlre &hopi.  Belesmen’s orofil
1807, Un to 1085 fp dexlerd. Easy sell-
+f. FReeluslve terrliary.  Heomomy Rubder,
ATE Ruekherdt, Darfon, Dol

[l ¥ L'p & business of yoor swn, patl
af Tell time, selllng natlonally leeesn suto-
meblle necesslfies, Quallty preducis.  Wrlle
today for territory and partloslars.  ‘Tourist
Pride Mig, Compasy. E-1Z, hilnneagsdis,
BIEnnesote. o

EALEEMER—Sell Birleklers mrmsusl ol
livnloa allekers amd business ballders o buos
iness cancerns and profesifomal mem  LCapy-
rlghted, Ketlonelly adrerilsed  BExpiciencs
UFTATIEEATY . Meferancea reqlred Carl
Aipfekler Cn,. 850-D Corell Ave, HEghhad
Tark, DB

FINANCIAL Independecos and |mcomae fee
[Ifa elrsigh eanstant, £ver Increpsing repead
commlsslons without esll-Backs, Tha bisls
gy geade rleh by tho depresslon.  Business
gnd professional men bur om skeht, 40075
inftial prefit Comisddrwealllh Co., LGOE 5.
Diarbarm. Chirago.

BRANDF New puvrentecd bosiness ballding
F!m fer pasollne slathoms, Bespkng eoems

I'.' Inexpensive. Ealesmen -:IH.11I.|:|.|: i

selling eutfs free Hilmuleioes, Ines,
l.zll Berenswosd. Chiragn.

AT Eept covers. $1.E5

Amazing possl-

hilltEis. Fred outfi. Colormoss On, Iees
thl'llilh I trivcdl,
BIG Proflie &n your own business, Sall

replacemens parts: armeture rewinding, -
newil vacuidin eleaners 4l whalisile prloss
fromy catelng, FErery home feeds eithes e
nalrF oF resewpd machime, Wrlte gubck for
teprifory;: fres catelog snd  full intormmatiom,
He-TNew Eweeper Con, 3261 CGreotlot Ave,
Dptredt, Mirh

MAKE Up &0 £150.00 per weeki Now

lzgal pupchbard mlen. Mo lsvesiment o
anvena, AJ Movelty O, 161 Washington,
Chirmgn

WONDERFTUL Opgertunity. $20.00 a day
cun ba earnml, Mo vapecience necesmry, Tew
nrl. start wt onee. Ehowlng the Iatest I:h!nir

F!hl-'f protectbon and hosmae protectbon af
-H:-:rL Ages 1 be 5. Not insumacece but pro-
Wil besaflis up be §1600,8) navarel of @

31A

STOF Woreying about money! I'10 stert
with & megular weekly Fodle supplying
e “Farol™ preducis to sleady cusios
mers.  Houbes pay 397,50 weskly us.  Pay
Eegbna  immedisiely. Write Albert 515,
Tewio Mper, 1BEL Menmouth, Cincinrati, O,
AGENTAS Mo com aml malloug remorer
will bizlld yom a stewdy repeal hoskniss, Seed
Lol fur poclidl-ailze Lrial oullt, ‘TSe Moss
Company. élli Searle Bide., Bochesler. M. X.

EDUCATIONAL AND INSTRUCTION

MEN—Women, 1% to 00, $10L00 io
25000 meonth, TPrecare Immediaisly  fop
giewdy for 18fe. 17, #. government iohs, AMany
puial = deprisabeit vacaseled.  Common education.

:.'I:-lrlenﬂ:- unmerpsenry. Lilst positbens and

parliezlerd  frog, Wrile lmley  SUee
Ifrnnklln Institute. Dept, D3,  llocha
Mo York,

BiLALL Earnings while Ieafeleg mishin-
Ist drade, tool end die maklsr, aufomelice
Practbeal dliop werk, Ezealleil opporienliy
for mechanlcally Inelized young man. Dar
e dvering  Inatridion, Beed for  Iaformee
tlon.  Allled Serew Machlmes Co, 534 Mom-
fan BL, Chicags, Ilinols,

1. 8. GOVERKAMENT Posltloza, ELT00-
$1008 and wp a pear. Let oar experd {lormer
puveritnent eXamlnes| peonkre yeiu ToF & o=
slilon In ithe mmidlway mall secvlce, tural car-
rlar, poal ofee, cuibomia and gthar Brasch.
Write today for free booklel [Depd B, Pat-
torsmn Behosl, BEochisler, M. T,

EARN Tig monsy mmaking ellk  sceeen
alens at home Wi teach you. fusslsh eoms
plele equipment,  Awrerd Fholo Esgtaving
Hetwnl, Aurore, Mo,

TAXIDERMY Tesught By mrofessiomal,
Froe catalogue. AL Hehmid® Bchool Taxi-
dermy, Mamplls. Tenn.

GATN Word mastery—spenk  effectisely;
wrile canvincingly. Bure methed. Perileo-

sLeT,

lars _free  Joeniro, 4B2-8. J0elin, Chirapn.

BECOHME A Basdscape  arehbieck. U=
erowdded  prafesslon;  woederful  opporienl
for mooey-making. Easily mastered by mal
Farn whale veu bearm. Eif, 1018, 'H'r!l.-gl
detulls. American Landeraps Echeal, 83 Fly-
EI'I_IE'I T« i Aladnes, Ta.

NLUE Print seedlng—all eeades, Colem-
Blan Hehosd, [ressl Tuilding.  FPhiladelphla

CHALK-TALK Yeour war to popularisy.
Auwdlenres al your feel LI you leéarn Bow Eo
enterfaln with & few eimple picisres. Liliile
artistic abilbhy nesded  “How to Chalk
afk™ Lells what te say mnd whal to desw,
Profesely 1llwsirated.  Make money glving
chelk falks. Just order om o postal ;.?
postman $1.00 and mmitage when deliveced,

cidemial death.  $20.90 per wesk I mick or wlar Blerhasie  Feeas
injured.  Adiress Natipml A Hoclety, | BUUpLr Blechs Chissgs, e .
Epringfield, I -

BELL Punchbeards direct to dealers from
world"s Feading pemchboaed I!l.cl.-:-ll;r Whiole-
|;I-| mb;.-:i ennrmetis profits B oo e

[ 23

sioma. kit free. Harlich Co, 1407
Jackseit, Chisips,

EIG Prefts taking orders, ahicts, tles,
underwear. dresses. hoslery. ralncoats, sweat-
prd, Lemihercaats, eoverslis, pasie  Duiflk
free!  Mimred Co. Deph 49, 4823-3 Lis-
ooln Ave., Chlenpe.

BALESMEN—Four ELG.80 smles L& siomes

nel vom B10,00 daily, Havers Hyslems. Ezl
1305, IH01-137 BheMald Ave., Chizaps. 1L
EXPFERIENCED Halesmen, Wandeshsl op-
portunbty selling full line aceldent and health
Hedes. ®ell easy.  Liberal commlsslons.
eniF-four-yvear-0bd oLkl TiseEve CORDRTY.
Wrlte for speslal offer.  Indep-Sfate Busi-
]: Men's Aecddent Co., Deept. 18, D
dodnie, lowa.
AALESMEN —Recumn  bnidependent, s
swaur bupinees; experieance unnecessarr, g2ll-
:In|: our F1i0, 1] Ilﬂ:idunllﬂ HHEHEEED peele

dent; 20 gk weshly 0 yiarly.
ﬂthﬂ NITEHINA :I:-rl:l:l-DrIII:Inltl.'. fJuaranteed
gieedy Imesne from renewals. 200,000 &

iced  Insuemnes  departmeni, [Tnloerisl
sliey, st A 116 Letoaury Bldg., MNew-
ET )

OIVE Profits—T1Tp to 2170 ﬂﬂ:lr -H-ﬂl.l aan
gunchboard fArm  Enhouneis  Hew leveat:
ment plan.  Bessan  starting, E-kl!. 4328
REavensoonl. Chicago.

NEW Spezlal el busd d
TR
=81 weakly. !"u:'rr 1Iilrud $AESE in ihrea

manthi. E. Armatmng, Presls
dant. Ikapt, I-':I:' Mabdle. Ala,

HELF WANTED

WANTED Factary represenlative, This iz
ue umﬂun:lr Wallemberk & Molapd
E Co., 100 E. d:k St Sandwich. DL

ELECTRIC REFRIGERATION
REFRIGERATION Compressare with fan

ey iB 4, mnsirecilon kis. Cles, I084
TJ Avi., BL Faul, Bifnn,

I-BW 'C'dllh'll'ﬂ'il refrigeration parts st
free. B. & l. E=oglneering Coo Dergea
Ava,, Joraey Chir, N J,

SHORT ETORICS

EELL Tour slordes. Stamn for

detells.

Hoyer Rarvies, 154330 Coyle, eesroit
BHORT Stesles reviied, vpewrittan mnd
e Fire bl Detells  free. Humbh Birvlse,

Thox T-1%10, Harrlsburg, FPemma

TOO Kend & betker grip on Eathametics?
Avk um 0 semd wom poenpy of ' Mathematies
for the Practicsl 5fmn,”" oniy S50 nmy
inmeR ienie metkads [ Fesangi he Byalery
mnd d@if®eoltie 50 algebra snd calsulos mre
made simpls,  Ajsusileg Four hecwbidge |
limieed o arlihmetie ypou guickly and eaxlly
geln & working knewledge of slgabra, gesm-
eiry, Trigonoeetry amd oaleulus. Blmply
pay podlsan whiss ha handi yoa the pack-
BEE. Address  Pepular Mechanies Press,
Moom &02, 30 E. taria Bt.. Chisago, 1L

TYPEWRITERE AND SUPPLIES

ADDING Bipchine §10, trpewriter $45.58,
multigraph printes 32200, duplieaiss ED) 0@
2 days trial, Alscey Back guarantes, Traiii,
139 Narth LaSalle, Chicago

PRINTING, MULTIGRAPHING AMD
HIMEDGRAPHING

GO00 LOTS—21x0 Folds=rs. §0.50; envelops

|II[|u- $1 I:II:I. Imitation {rpeoritien  Betlers,

L5 N pripting laar priced, Bamplis.
u-undprlul. I]Il:rllun urg, Va.




J2A

OUTH §1.0b=2x8 inctses from drawings and
phetos.  Jos Bek, 153 Gazells Ave,, Lexing-
1, K.

aob XNOTEHEADE, §1.00; 121 Christmas
cards, Fin, TElackwisd, Alllene, Teeas,

A LETTERITEADSE $4.08 other iteimi
bn proporilon, Quallty printlsg. 2103 East
,]_F‘E'- JKamsns City, Mo,

2RI Type Barcains, praes s, Bl ll-l-mru.
Rex 05, Cassbrldgo, Alaes.

THIAL 2850 Fullalzed Baml lelterlcads,
envelopes, billheads or esrds $1.00 postpabd.
Rara Printpry, Huodson, M. Y,

I.-H‘I"'l"l':llHF'.‘nFl'?. Enwlopas. $2,50 for G00
each. M Idwesl Hervlis, Hl.ul:lrl:lﬁl"'d T

00 EXNVELOPES, MNiss, adidress, G
posipald  Merikals'. Peliran Lake. Wis,

50 (34xlll LETTERHEADFE, 250 En-
valopie  printed o meelpalld,  TUrlvereal
Friniiez. Bay Cly. BIE=higan.

1.1, AnEd ehewkng or emoking tebacoo:
B fbs, 0,907 10—$01.50, Quality guaranieed
Plese feee, Foirmird Uslon, SG08-X Maydeld,
Kentuckr.

FIELD GLAEEEE, TELEECDFEER
AND MICRDECOFES

POPULAR MECHANICS ADVERTISING SECTION

TPOERE Wanded. Werk goareoieed. We
publlsh. Crest Eastern Bosg Bufesu, Depr.
1, Thomarlan, Ma,

EYSUEM Uompietn §1,00,  Address - Ma-
sir Bhorihand.'” Plsmo Besch, Callfornis.

g fricEd, - [ T
) alems, Ind.

BINOCULARR, Field glajses, Lelemoopas—
sllghily used, BU_TD op; Hx priss Bl=ssulers,
£11.80. Al makes. Teadlamrier: Boasch,
Lemaire, Celmeed, Mepephos, eiz, 3 o 21
preer,  Warld's largest assoriment, Catalog
e,  Trakxlaarker lmporieri, Dwpt, 20184,
Elmira. N .

MAKE TVour own telesrgne descrihed Oalo-
b Populer Aerhamle, 4%=<80.23, "Bl B
UCatalor low nr!r-:'u Blmoculars, Eelescopes,
mbernserosa 10, mefunded with ordier,  TPre-
mmn Lnkl:lnl Supply, 901 Kasi 16d Street,

."|T| TDENT Mleroocopa, Teesrerlpllve elepess

5000 PRINTED Envelapes §1.73; letbers :
hisacds  $T.45; multlzee Iul:la 'n.-n'-:- .45, !I” rrﬁ flemeral Chemben]l Company. Head-
Blapes, 3 Alegasder. Hochester nf'.l-l I'II'III-T

ETATIONERY Pristl u.||.1¢-|.||. |I| ks GlamE  THees  for  telewsoe  making.
Wi, Bisgles, Bulleg, Tosee-leal binders | %0387, 17387 100 per par P, B
‘mmmerclal TPress, Blatacla. {dhla. Myers, 5700 Albatross SL, Ban Diegn, Calif,

230 BOXD Letterheads, envelspes, bill- | pjaAMONDS, WATCHES AND JEWELRY

handa, éxrd,
Tasanim, M. J

BTATIONERY, Clreulars, folders, New-
magmetbes lowdewn  pelec-kit Pres for stamp.
Pound-kll samples dima.  Webb-IiatibeSeld-
Press, Gettyahusg, Penns,

PRINTING DUTFITE AND EBUPPLIER

ONE New fpet § palnl card polhlo £1.00,
Postage pabd.  Other Largelns _in orinlers
Aupglbis. Cilalsges sfnl (fei.  Franks, S5
Mnrrdson #5,, Chicego, BEL

PRINT Letterhends. envelapes, bradesarios
In ll‘llll and Branzge ealors with ordinary rub-
her stamp. Learn how. Guarsntesd process
B “'!I.'ll'd Halas, LL6 Qaskidl, ALl

$1.35 emch. Erononic Preis.

g, {1

PRIXT TYosr own r1r|1.:|lrl. envalopes,

with home made emiing Bess ihanm

RE.00, THuitrated Isstrictiess 18 Carl
Edpalst, Odessa, Minm.

UHED Press barpelns.  What slze d0 vai
wardl? Rend stamp for réply.  Exchange,
Th=1, dEF E. Maln, Merldsn., Coms

PRINT Yeur own cards, stationery.
eulars, edvertising, eie.  Eove money.
Fiibeg durnlahied rint Tor sthera,
Junler press, §$9.99; lob presses. $11; pow-
er. $14R. 'Ii'i':rl.1t fur free eatalor amd Full
Infermakioe. isey Ca., EB-11, RMeriden,

air-
FEaey
hiz proSits.

T ——r—
PFREUEED Fristing presees and pupnlies,
Lists Ze stamp. Popular BEargalns, Ileh-

PRINTING Outfle—I1 resses. eype supslies
'Eu movelties Band moamp  far catalag.
del Preds, Yoek, Peesi

GUMMED LABELS

BETTER Label: fer lewi, Rample, R,
GEIRM Qukmby, Cleveland, Ohio.

LADELS: Gummed snd ungammed printed
'|I|1|!|]l. Dieslpners, manufactunees. Wrelte us.
Ealti] ion Ta o, |'I.'r|-|]||-I1I;{r, Va,

:Iu|:||| TRINTED: Xama, Bupsleea, :||,|.'I:'\-|l||.

FitE] I:'.:-l:.un:r. Bax B3, Halvedrs, AMlacs,

DUPLICATORS AMD DEVWICES

"EXCELLOGRAFPH" Rolaer sbenell ds-
plicator £38.00, ““Trp-Fared™ film dunll-
star FE.OD. Hankiet [ree. Plttiburgh Type-
writer Bupply, Dest, 801, Titshurgh, Pa

RUBBER STAMPE

MAME, Address. 2 limes 25¢; 3 lines
"i'!-t Rumfu Wiorki. dmburn. Nels
ME 106:; & Lines 235¢; 3 Mees e

Fl!hlhrr', 021" Farnam, Lacrosse. Wi
FoR HOMEGRAFTEMEN

LEARN To wipe plumbers joing.
pliMed Snatriectlons 1,00,
side, B, W, 0,

FOR SMOKERS

AUTOMATIC Claaretie Il:lll:']1111b :]Hl
THNustrared folder for atamp,. A, O

=11, 8
Box 183, Waods

DIAMONIE, Ballread waiches., wdlea
Tiargalng, Garfell Slmme, Lake, New Yerk.

RAZORE AND BLADES

BAFETY Ranor Blades
Tr:lllf: 1o Hrh- :-Iu::

plarpened,  All

G0 pastape.  Wrlte for
maillng hag. Chirago SRarpening o,

j__l-l-ll]_ﬁl Ties Mnipes. lows,

GUARANTEED New Gliletle type blardes
A 00==1000. Runch samsles 306 cokn, WEls,
4 - 1%, Tell Cikr. Ind.

IT Pays: Salety mamer Blades honed ard
slreppid,  Rlsgle elge 242 a8 doohla edge
e opack. Alio sharp-en shears, Bnives. razss
rd Flippers,  Selvweitesr DCatlisy Co, 1051
W. Winpshaps St. Milvaukee, Wi Es-
Aabllshed 13T

"H"I'.I‘EI' Hind:i" = lghtad] resswi dull
hlades, Trire Lo ﬁ mincies, Y Second
Ave., Xew Tork,

ANTIQUES, WAR RELICE AMD
INDIAN GOODS

ANTIGQUES—Fren prical et of hondreds
af 1|:o:|:u' furnitore, gZlmss, t'hlm.. hahdas,
#e. Vaulahle :I:lr.ll:fﬂ Bl 0 hilsterienl
Loarbes, BL.DD. JKatbarime 'I:'| 1l1s, £31 Xarth-
_:E_Fﬂni i ing, Mew Vork

INTFRAN Relies, headwork, rolms, curios.
Catabegue and arrowhead Se. Verman Lemiey,
Marthbranch, Kanaai.

NWOVELTIES, QURIOE, ETC.

FAMILY Chrisimas glft bax. Twenly im-
poarbed novelties &nd dseful arcbeles, Some-
thing for every member of the famlly. Jap-
aness erylng doll, Lucky Flephinl sle eush-
fom, bridge-table sshettar o bor diver. amd
many athers! JMeny In FIM hoxes.  Retall
valuo §200, Hewt ipild s T, & for
£1.00.  West af fssisaippl river $1.35
fkent {Bedchland)l, Claveland, Qhis, Aember
Chamber af Comineree

MUSIC AND MUSICAL INSTRUMENTS

FORTUXEE Belng mads [ros  ssngs
Ihrough talklng pleiursd, radie. phanocranph,
mugie publizhers. “'T8™ welters reviee. &r-
range, compals mvoike e your 1¥elri. We
pulimit 4o slwdlss and olber markeis.
repdine. Bend fer hoakler, Tnivereal
ﬁ:rl':l.r Berrlon, G6EF Meyer Didp.. Hollyweod,

Hall smps 10e, Frank Llig,
D?l HI'I"EI'I'-:!H' '|"i|'r||I Hallyweul, Callf,
ROXNG Poems allelted—a ddAfferent propo-

sltber.  Rirhard Eroughltom, Siouz Falls.,
Buwlh Dhakots. o
BOXG l|:’|'“I'|-1lll'||- RBand Tar sur “Pukblish-
ing Amresmend MoK intey Musle Primiers,
1500 ¥. GhGih HI: Chicagn,
TEUE Feets ehost songas:  Tartlculers

frar. el Bt befors submitlinge wour mano-

Bong Duresn.  {Pmoksidetl,
PATERT ATTODRMEYE

PATEXT Your {nrention: Bend Tar frea
bk, ""Eow fo Obteln o Patens.” mnd ""HRae-
grd of Inveedion™ Dlank. Consull ui ahowl
hesw  to protert  peur idess.  Hemsomabls
chargna, alerreld] paymenls Victer J,
Evans & Co, G01-3 Yietor Bldg., Wasthing-
lan, T 0L

PATEXTHS=BRmall |dems may hawse largo
cemmereinl Il'mltlllitiﬂ. Wrlis in'ln'll.‘dlill-ll'
fae Tree book, **Hew Obgaln a Pabisg™
pnil “Merand of lerentlen’™ form.  Deelars
mre dengerous In patent melteri.  Fre: ine
Fermuaclos on héw o pesesd, Clamenee A,
O Brben, 558, Admms Doilling: Washing-
to, I0. 1Y Hes 12T A,

WHAT To Invest. Llil of sanled laves-
tiena eant Teiw on réguest.  Tse our legal
form Tu: renard g Eru:d' of Imventlsa. Wrlle
W. T. Oresnie, U046 Barrlster Dullding,
Washinglen, 1k L,

INVEXTORS May pow market thelr mew
fdeas before patenilmg, For  bnfeesation,
Iirll:ﬂ Chartersd  Institute. 334 Barrisisr

IIrI!'_g' Washingian, I, L

NEVENTONE: Send for beoklet relibng
kaw ts patent and sell your Anwentioms ok
lorwgat cowl.  Ralph Elareh, Pebent Lawyes,
B0 F 8z, Waskhingles T, i

L. F. RANINM.PH, JIZIE B Victor Bull.d-
Ismg, Washinglen, [, Low &l DBk
ar<]_Infermation Trea.

CINVERNTOR'S Quide,” walusble infor-
mathen Fres.  Frask Ledermasn, Reglstered
Atlspey-Englinesr, 330 Brogdweyr, New York,

PATENTS—Write for fres Informetl .
How to Obialn a Paftent and Record of
tisllah—af dendl drawing or medel for ex-
aminaties,  Miller & 3iller, Patent At-
inmeys {farmer Pelent (MMes Ezaminers),
100l & Weoalwarth  Budiding. New  Yark;
613 Eerle IEnllding, Washingion, I, &

PATEXTH., FErmd sk#ed aF mbdel  for
gdvlca. Frea book, ""Hoew to Obtdin s Pai-
L T Eﬂllﬂllhrd 1Ilﬂrtr years. Highest
reTeremces. Ll Reasanzhls

I pervd
charmtt, ﬂ-uﬂln y & CBandles, B05 F Street,
Washingten. [v. C,

F'F[‘.!.!I]I.!IEE!II 1864,  Miin H. Eterens

Cempany. Fres hoaoklet, I"llll'!l Trads
marks, Coprflghts.  Om Monadniek
Bltﬂ: E"H!Hllﬁ' Barlitar I‘.I-?Idt.. Wasking-

FLTEETE. Booklil fres. Highest refer-
nres, Teeet  Tezults Promminess  assureil.
Watson K. Colesam, Paieni Lawyes,
Ninis B, W llh|r|ﬂ||1._]':l [H

l.-ﬂ'-f.!-‘lE-TlR J-'lbﬂl-ﬂ.? -Ih'ﬂl:lmmnt. Bulte

'!I'I. 810 - 133k HE.

. "ﬂt‘lﬂ'lﬂlﬂrl af Farm E::Iducr
n! Caneiptlon, ' Telsrs dl!rlullrl- Four fn-
Tentinn ta anyons send for Blank form to be
slgned end witnessed. Iform end sateni in-
farinallan  hilletin  [ris.

PATEXTH Protured: irades marks meels-
fered—apreilmbnary milvles furnlshal withoot
rharge. Booklet and  form  for  diicléslng
Id¢a frid.  Tevimg L. MeCutbran, 7004 In-
ternational Dide., Washington, I, .

FOR INVENTORS

MANUPACTIURERR WINl fnew buy Inveb-
iless, Talaibla Information Trea.  Cruda
|d||| drrrluugd Iﬂ"ﬂlllmi nalented, pller-
Ty Ta :E'-a ;I.'rl:l Prectienl sales help.
E’-rln:hu: 1.0 Trade-murks §A5.00  opm-

Er in dificolc eases.  J. J.

ALorney-Foglneer, 184
Mew York Clty.  Inbernia-
Lhas]  Fealldin Waskilagien, T

CPRACTICAL: Tafent Lew," d3d-page
hoslk, saves Inventors money and Hse Showos
what |z patentzhls, how Lo protert Jour pat-
onls, relation of patenis 1o prlor nabemis,
possibblities  of Infeingersesl.  Wrlllen =o
youd can unidaratend by nefed patent swihor-
itv. Have eask many mes. Senid anly 81607
volumio will B shdpeed on § davi approval,
If nol satlefled, moner will be refanded.

seript.  Dearhorn Afusle Corspany, 463 B, Commeres Clhearing Hoese, Dept. 9379, 205
Drparhorn, Chilcaps W, Muonros 8L, CUhiragn,

MUBIC Compesed to words,  Womderfal
progesliinn.  Hasee Bbpoa., (bshhosh, Wi

Wiy, 1055 Bheriden_Hd,, Chiragn

WEAC, T, nie, ekl
Ef rginds mun =
Turkish, meldlesf. rH:lunlJl L‘ivl
Belmomt=T 1L Hams,

toheero,
Crannkn,
postprld

BENGWRITERE! Poema, midesdled, Aa-
lei=dlsg  proposlidon. Iibbeler, D1, 2184
Jeystone, Chicagn.

DUG-FLEX Eesds elarbnik
Ihonei.

and

|:'-
Beo dlsplay ad page 134, s

PATENTA—REmall ideax may kave lares
romimereial pl:ullh!ll“tl Wrllke Immelletely
for lm hessl, ""Fow o (sdain 5 P
and “Resord of Inrentbom'™ forss
are dangeroed in :u.l.-nl: Inll.l.i1_1: Frea in-
Tarmatlen o how prme Claresoe A.
¥Brien, 0883, .'I.liﬂhl. H-L'Il,l:lrl.l-. Waahlng-
ion, B, . Be page 1374,



POPULAR MECHANICE ADVERTISING SECTION

B Magazime! Just what's neeil-
II'I'Hh.IJﬂI:II advemlsed,  =ile,

IIIJII:I e informetlan, Nefea-
nr_y. wachl, I.|:|,|I I"atent sales fes-
tareal Rmmmmnl. Patent appdbentlan
degamment. [hetsble: ropy Zoe, Tear BL L
Mezalactarers, Inveslord.
'r!ll.i.u Age-Futent Market.”

‘dT]I‘.lEI‘LHEH.B. Everywh ek

Al I ETE pEEk new
Imcentlans to bmprove their predect, LSt of
wanbed Inverdlons sesi free on request, L
T :“ﬁl for_memfiling peoed of Invems
| bort 'elte W. T. Gresne. 'B-I.! Darrister

HBulldine, Washl A L
T Invemlors: E'u_

! T Jnu_ﬁ_hglrl:ﬂ L&
0w & Eond putent, prefers
le'm:nhh prcessary  Ilne. WL puschase
SR O h BT, B
_.L 2 oL, NEw _hd
ENTIONS  Paterded and __ financed,
“hltmln. 277 Park Auenue, New Tork,

WANTED, Inwentbens, snylhlng, [stamp.)
Win. Rohknson, Fomd da Lae. ¥is, lioule B

IXYENTOIL Wanls padllbon. alen, sell gl

Eent. Full umru:liu WLk B recelieid from
E'Imr Haer, Yilbur Sir., Bo. Norealk,
Cannectbsut,

I"-H.'ht-.'“l,'l:p'll;rsl' Il:u-l!gtu UUF NN, Wik
derful, caprrigbilng nth 1Il1|u alfer,
Our Evlienes of Tovention Pori fres with
evdry megikzing. Prire of megezine 25 remis.
o fres magazines, Tideg Magazloe, [ox 27,
Hiatlom ©, Loi Ampeles. Callf. Estalillshed

' H‘Iull'l.ill-'llh

“'Ime
' EL -lk.lt.'-ﬂu Well,

HELFFIU'L Informatlen fer Invenbors wants
ing Eo reslize on new bdeme withoul patent-
ieg delay mnd  espense. Fer  partbeulbars,
wrltes  Chartersd  Institute, 5§32 Ierrbster
Eiglbiling, Washington, [k C.

GET Your oun pacemis] legel hlieks, coms
ﬂﬂ' r_|||'|Il!l!|.'|.l-lﬁ-|II-I'II I. E‘mlmr tlﬂ[l-

niverssl Eduragor; con-
gaing BO0 mechinlenl movements: G0 pers
petua] matlsne; instrustion om 'prn-curlur and
ealling patents mmil dabacting an  abLorney,
e, s mew jdess. Pries $LOD posta
in U. 8 A,  Address Dietrich Co,
I Ouray Tlidg,, Wasklsglan, T .
DIEAES Gears and model supplles.  Send
faF extalng. Tho IFlercs Model Waorks, Thns
er Ttk Bl
; Af—{ask Ir om joor dnventios
now! Dwant delay ke =ale lI'I.i' Jomper
Boml for a fsan of mar slly peas
Your Patent  intn
. e ecosilding Hl.ld'ﬂ] L4 (6]
E':'m":urfln"al Alvertonen E'-u der A6
2E. alfle weethalin puler Ale-
chanics bagszice, 200 B, Eﬂlr]u . Chi-
engo. TIL

PATENTE FOR SALE
PATEXTED,

whle shapes amd |!Inrl
II'EIIH'E.'LTAHLB H.hu streteler.  Chugrighi.

Sordelett, 01 Derhyiswn Rd., Wich-

Frank
rditd, Vi
ATEST (Pemding, serbal 61,7471
f-u- A1, Biede, I° @6 Ihex §OT5, Vie-
nr.l l:.. Canada.
I!'I"'I'..II"I:'.I':-.'CI- Theild for dAlal  phosea.
!-Iu:nlﬂu and llzhis -ﬂh.'l. l“:lhﬂ. for male
0. Aradhard. 231 st De, Bags
|:'I:| TrLihs, Calif,

OUTRIGAT MNewly patented “Too-in-coe
rhisel"™ Haimn Penkwkl, 331 W. Tk B,
Wrew Yark, W, ¥,

MANTFPACTURENR Wantlng  peafigahie
Fricentbons, semid stamn Ter new ]Ill: a0 wes
lerted lowentlans. Cherlered Tesiiogie, 5§55

A

ﬂﬂl'li'l.' EIEL e R LI [TER B
H. Cosh, 1927 Thoiler

Narrister Tinilding, 'qun\,ri“__
AXNTIGLATRE ®hield. TPalent 1780005
for sale. Alval L. Wyatt, Nore Berlngs,

Il

FATERNTE—Bmall Bdias may hate large
romrerclal pnlllhlllllu Write IIIIIJ:IHH':I.'LT
**How (Kaain Farent™

fur !I.-l-l-
amd - Hecord | of Im!nl.h:ﬁ !'ul'm. Lrelura
are dangercas in ﬂlml. |||ll1|r|-. Fres in-
formatlon on how 1 i, Clarenre A,
' Trien, EE-E. Ju]llnl Hulldi.hl, Waekleg-
b, Ik O, b PREES

.'.‘FTLH'IDEH l-lnl:l. ws
muodlel of your |dea,

shelch or crude
Crewcenl eraflainen will
develop IE Info @ practical weorkimg model,
10 years of 6u al siperbence aml hede
mands of satisted cllenss. Canfdentinl serc-
lee guaranbesl.  TBanl refercsces furslalml
Fres illusirated hook: "Making Inverdions
Pax”  Crescunt Tool Co., Depl, 8-1%, Cin-
elmmai], {Whls.

PLAXE For making artiscle snil eomifori-
ahie houses.  Fend I3 for  bleenrink
=M A2 Heuim 610, Pogulae  Meckanie,
2ev_ K, Ontaris. Cslcags.

MW ER HI:IIJI-]I-.. puscling, steam engines.

Rallway, eeprmahip, bailer M3ings, metals,
milel englesering materials In preat varlety,
Kew &4 pagm cataleg G, harles Cole,

Y¥ienlare, Calif,

PATENTERE. Lew mmt, Bosk afld |&fofme-
tlon fres. L. P Illndul:l:-h. Ju- Vicfor
|.II.I.|||'||.I'|5I Washington, 11, O,

HF-'H Catalagus 10 for @ssdo] englnie, cail-
Imgs, sopplles.  FHowands, 2407 Moo Asghland
Ave,, ﬂll rugn, DIl

“REAL™ ]-!Iutur

H'II-UII.DI far madel slr-
p'llnt-.i Eabd. 447% ‘ E -n'tl Bt s,
T popE Cllql-n! Ieal u-l.l. mnlame,
Hitlmes, 30e coln, Loutrel, P& ReThonough
He,, Ilrwktln. N, Y.

MODEL Btesm ardl gasallne englred. cita-
log 156, Anbes Dhelabay, 313 Price S,
Bahway, New Jerser.

WE Makse working meadels Tee lsirenlars
gnil do szperlmental warle aml rarey & l:mn-
nletn sfoek af brmss @enrs  enid  midlel
llei.  Hend fop catabig.  Tha Plivce }-T I
varks, Tlnley 1Mark, 1IL

FAAMOURE Billery Hamlbssi—Priganei vai
Lo pdsa ne examinacbe for Oy grede af
lleense for stailonary, marles end Iklessl
enginears. firemen nnd bsdler imspecior in
many state of dhe Uslon or asF provinee of
Canala, Flezihle enper, Hasdy pimkit
size. Pay posimen §2.00 plus postage when
ha hamds Fou the IIIE'II;B. Proular Ma-
l:hlll:l Prapg. Qloom 802, 200 E. Ontaris

. Uhleags, TIL

MANUFACTURING
..'-1:.'|.JE¥':I‘1I£ Engineeri riment |
Y n?::"}'nur;;nmﬂfﬂmwllhnu:

it ol 1im
charre Eﬂll selantl 1z of Mwiesthe
AT i.l'llﬁlul!l

Labsiratiries  showd IR Cha

|lgluﬂl.l:r ared grope of Als p-md-m. Ko
rraftamin Eanslactere your models,
uies. stampings. deso  drawlne, easting,

serew machine enil wike speclaliled ey fooe
il it mmsliar, soennior
ng. Estlmites prosplly submicie rid
warplsusing,  Majrstlo I'reducis Mg Co.
II-J-: 877, Chicago.

:'F-Hi'ﬂ!l'.l-%m:b:’l.}. Toabs, dles,
stmmpings. 13, Edw,
Morthileld. hla

ECOMONMICAL Manufectueing from sBael,
har, wire oF tulving. Models, d8e=, gpecial
machinery. Bwanberg, S134 K. Kildare Ave.,
Chicago.,

MAXUFACTIURING, Models. dies. stam
fings. brasswark. moulds I'ur cRILIngl, -

1 free, II Metal
:l.llr L Lami

METAL Ariicles d-lnl.unnd and manafae
tuped. K inkklag,  Itéasonahle e
mnd first elass workinensklp, W, F. 'IE-u-m
Cospany, [ledfond. Indlana.

el E,
T

ranizieg,
Bprclallles,

33A

WELDING AND SOLDERING

LEAILY To wipe plumbsrs fnoint.  Sim-
D:I::NLIH}EMIEHI FLOD,  Dhoxm D04, TWel-
!

Ilfﬂ.:ﬂ_l"-ﬁ—l"urlknl [T

sseid RIEC

welilary, '|Ent|rq|| relagllt—pusrentes:], Trial.

1".I_"mmu|. firl'l Bervice, Dkax AL-1221,
N,

BHOF J'lil:ll:ll for 1HUZ. L=t pour I:‘-l:ll:I:i Faat,
Daly & limived editlan,  Cantaing all tha
asnieles poblillsked In the Shop Nates Separt=
ment of FPopuolar Slechenles Magazies durlng
1801, Bend 31 rents. 1T you want ibe sei
of Bhap Nolg books cengleting af 7 volumses
including the 1832 numbse gnd & aothers ls=
sl previsly wa will send ihem C. 0. Ih
fur §o.00.  Popular dochanles 1%ress; lioam
kg, 20 E. Oniarle 85, Chicago

MACHINERY. TOOLE AND SUFPPLIEE

NEW 7% Atlns sceew cubilmg Bench lathe,
G 127 Bhogard guick rhanee lails,
Fl2%00; 18" Parks woodworking
’:i.-l,ﬂl:l' 14" Barned delll presa,

“ moiee driven bench drill, £09:
m, ﬂ Heald crlinder grinder, $575 005 alc
CHnpTEsars; batl charger; ete. ALl tvnes
of machine taale. e for ealalng. Terms
1.-1- sull. Cleclnnetl Meshinery & Bupply Co.,
31 West 2nd 2t Clinrinnati, @hla,

LATHE Rarzalms—Pactors rehuilt  anid
ilemansratora. 87, 10 18 swing srram
rutting Iathes, Alin few meed lnlhes dn gl
spfudition, 8% niew,  Wrke Bauth Benid Lathe
Warks, 253

Aadisom Boath Dend, Dndiand.
EELLOGE Alr rompressors, excellent #om-
dittem, $4.00, Tayloe, 105 Eail 102nl Blrest;
New vork by,
MODERXN Iteballt mechine fools af every
desrpiptinn, Rand fer Irlij v, 12, The
Kastiern Mechinery Co.. 2371 Spring Greve
Arg,, Choeinnatl, Chin,
FITE Typia of ssmaseniel wnd Tensen
dleserilied on bluenrink F"‘i' G0 for 9%, IEsem
Nld, Topular Alechanles, 300 E. Oooarcdo,
Chisegn.

ATH  Campressors—Fortahla,
pquipped, reeenditionsd,  Trrlven by Harkey-
Davldwin gis englps.  Ldeal for pelmd spray-
ing. elo.  Fzreplbemal  barealns,  Limilel
nuseher,  Flarley-Davldsoe Mabor Coo, A=
paukee, Wis

't'u'l.lljl.:l Turning om the |I1-|'I'I'\. finth in-
tereating and Tascinmllag,  Beed for a copy
ef Miltan & Walilers Course In wend Durns
ing. It glves you guickly 8 cnmplets mastery
of ihis manual art, 200 pages, Clath, 141
plates. Best 0. 00 Ik Pay postmen pries
FI.LGD amdl smell mmount postage wpon de-
Hrery. Popular Mechandes ['ress, lean $02,
2nn Ontarin 8Bt. Chirago, 111

EURETANTIAL Bavinps—used are weld-
ers, pleters. compressors, palng gprags, Ea-
tirely relezlit] Eusrantesd. ':I.'rlnl and {emme,
:;iilgm Een's Equipmest, Tioz M-1220, Ty,

1

A000, 83 WEW Berew rudiing lathe,
mann, §5&1 Houith KHiesicklnnbs Ave.,
Jmailen

400,00 RCREW Cuttlng lathes.
ana = 2] se., Mileagkes, Wi

ETALT Itusiness of your ewn, dolsg chro-

eomolebely

Thron-
AL -

Amphilon,

mium, nickel, espper. sllver platin Ala
plicering mimmere. 16 |:lr|:r|1I.|. Informml lan
free.  Eleetro Platers Eu|i| 285 Waak
JMHLH.‘_‘P_[L—
FLECTROPLATING—A prarical, easily
follawed guide ts eleciroplstine  Encluding

chromium, with a gimples explamation of proe-

puaex, fIncluding mosl  rerenl  developm

Prics §2.00. Heoi poaipa 1I:|I'|:'In:|'\'l'|:‘l t
price er .0, -n:r-h-ﬂ-

u]l.'r Mechanirs Press. Iboom -Bll'.". Iﬂ[l E. Ou-

terbs B, CHleigs.

MAKTFACTURERE Losking
inventioms sdankd wrlie W, T, Greene, D5
Tearrister Dulldine. Washingion, k. T

MODELS AND MODEL BUPPLIES

MODEL Pertda  headqueriers, parls  and
hlueprints for model ships, Becomollves, sla-
I:Hﬂ-'l':l' anid I'l'llrl-l'li“m'ﬂjrlll. l'l;.-:‘-lglm IHHILIIJ.I

or ou lnesy &
rw mede] bl Chas, &,
. Ihebraln

1N L"lulﬂl n.ndi-] mmil

Gauld & Cain, 058 King

LARGEAT Assortment of meadol aleplane
aiidl r;ll:ltll. m' Lln:hﬂmlthn l:uﬂr!ﬂ Bend 1ie
rmmp B Tann ¥ 10728
stes Ave., Drocklym, M. ¥ 0

Erals " P

e supmilies.
Hamlltom,

WONDTURANING Fer amatezrd, Fzrel-
lent new instrectlon book just publiihed fae
tha amateur amd home work shop awner.
Contalse w1l the needed nformetilon and iz
el Jllusdrated Fet publlshid ta gel] at the
bowr price of 25 eemds postneld, Besd fae
y=p romy ia 1 remittancs wiik :Eur
-:hhl-r l"'Hll.I!l'l' Mechanfes Press, Hoom 202,
20 E. Dniasia B, Chicage, JIL

BLUEPRINTS

MAKE Yeur oum I:r]nrprl:l:rl:l sundight.
Mo coemirals. Issiru :I‘f-ulff Campléla
@=ifit nine by l-luhu ilt'hﬂ 1:I|II|)I'.|H!
frama, ieskt papers, fwenive-flive shecos un-
tlzed paper, lricing Pastpalid
ST S O e T
Bireed, Theston, H-i.-.nhu-:l.ﬁ:

ENGINES, MOTORS AND DYMNAMODE

%W HORBE Alternatlsng molers #4500 14
horse §12.75. rabers mnd moters st half

le#, Elertrieal Riusglus Ca,, 15835 Aifwai-
er Ave, Chiragn.

NEBUCILT Moiors, W #3200, 25 §5.00,
Wlagara Patiers & Mool 'I.l.uﬂq 1567 Xi-
agara_ S, Doffale. N Y.

AODEL Of Wright
radial emglne,  Bize 10222 inches,  [11Ba-
grapked In By meass af an Ingenlaus
arpangement  of fapa, this Ealel ran bhe
practically dismpsembied and ool lssether
mgain. Erews end nemes every nerl.  OF
grenl valun fn aviation stwedents, ssechanirs
lmi ;1r-r|:|lnd.n|! rul:n lnd. Drurnhble,

nem I! Fr-. £1.00,
:I'-:nu:llrr .E.uh.ln:lr:. |"I'\IIII-.. oom = E.
Onlarle BL. Chlcaga,

CWhirlwindT  30E



J4A

10 WATT Light plant §125.00. Lighira,

WANTED—MISCELLANEDUS

POFULAR MECHANICS ADVERTISING SECTION

TROPICAL FISH

HI"'I:I ] Ave,, !.hlr!Erl_
J."-?-I.'I.LJ.- Blep-town  transformer  for 118
volt aF, has range from 2 to 22 tolks.  EElue-
I 2N EL0 on eommbricCiom Tor 25c  Hoom

10, 1pular Mechandes, 200 E. Onlarla,
lemges,
GCOVERNORS For &l fuls caplnes used
for wlalionary of porialle pawer. Mo cash
dowm, Cassdes-2inlith, 2156 Moith Lo Asgelea
Bireet, Los Amgeles.

BRAND New 4 hp. ac. molors $E.00,
Masy Bargslss in 33 wolt sachinesy. Welie
for quanfity gprises.  Quesn Cly Elecicks,
1733 Orand Avenus, Chicago.

INVERTIONA—Have o mefrabied ofel
Thera 18 4 long, wisdlsg roid 19 cravel ha-
fore yeur wislon of rewards emn be reallzed
Bend far the new bogk “*Inventicos and Tat-
enta, Thelr Derelopment and Fromotlen™ by
an esieant authorily, I8 08 deslgsal 1o
galds the leveslop @ Nl way asd help
Klm gwold plifalls.  WII be sent C, O Ih
Por pastman $2.050 plus postape whem he
bands yom ihe packnge.  FPopular Mechanfiri
Press, Room 502, 200 E. Optacle 8t.. Chl-
cagi,

AMAIL Tla youF dlssirded
crowms and bridpes, watches,
ver, platlnum.  Mapey  promptly madled.
Cigeds  refugsdd IF ofer  sefused. TDedoed
Fiates Emeliing Warks (The Did Tteliatilap
7 -I:l:l Bieds Bi, Ihept. I'I Chiragon

3[ I‘.lr.l I'J:I' [l ]ll'II.'T 1.E|Iml'-—tf|ﬁ"|
enfobdal, 10513 In., EDbogravhed In coiors,
shows and pices mames of 150 different ex-
terice and interlor paess of ihls famous ship,
tha tramanstlantie perord holder. Thls Ingeii-
aus devlee glves one an Ldea of o great ship
much a3 eould be gained la oo olher way.

eweley, gald
amnnds. sll-

Tharakle, securely pocked  SHemd nr\anId up-
em recelpt of price $1,00, Popiler Medanie
Press; Noom 205, 20 E. Ontaric St., Chi-

CLES,

ULLF  Envelopes, sfamps.  ofd-fashioned
falidml lolers with stgmps or postmarka on
itheim bt were esed 2] malled before 1280,
Malionally knem colleclor offers high prices
fer maony Eimds. IF your old femily letoers,
rir,, hare heen saved. it may be moch o
your edvantege 1o wrlkls ol onci foF finLerest-
ing_knformation free of cost or obdipetlon.
H. V. Rire, 3832 Asbury Ave.. Evassios, I,

ELECTRICAL EXFERIMENTS

ELECTRICAL Experlmeniers salvagn bar-
eulne.  FMatlonallr koewm  spparatus.  Tws
way dslephone Eliz, mmplits, |Exiruetbons,
2.7, Magneile  kbis,  Insirurgions. 4%
Hind delven o€, generalori, Enabriuetioss,
i, Fleclrical laboralesy experimental kils,
Iestroetions, §E47. Hpeclal—Henl micmo=

wiaa, 40, peatpalil, FEnrgloeeriag Bervice
LCompany, 171% Bguth 14th #xreet, Lincoln,
Malira

ELFECTRICAL ‘Troille jhaolleg en the
mater ear aml aleglane, Dwun't trust t9 Jurk
or guess wark. Lestn to make every molSos
pourd In teating end repalring. Benid fop euy
slandard 493-pape bock for electriziens end
meclianlea. 100 Alsgrams Hondeeds of pea:-

tlral desis.  Pay psiman $LO0D plus postage
when delfcared, I cudelde F. B remit when
ardering,  Fogular Mechanles Press, Boom

Aul, S F. Onterie B, Chiregn,

FARMSE AND FARM LANDE

FREE DNoeoks an walilea In Klkane-
pila, Meris Dakola. Manfana, Idaba, Wash-
ington, or Orepeme  Complets Enfesmation om
bmuls, eropa, loeatlen for farm op swhig-
ban trest for mradms llvesiosk, daicying. Trali.
ruuhr.t—l hoste,  Enidependencs, plesty of

elnthing, esndinunus emplorment. Mo

perupation offers meora Co indesirloss canibls

B, Weltd B, © Lenly, Degt, 257, Great
Horthern Ttallomy, 84 Pawl. Ao

INDEPENDERCE, Sorurity asiored an
Morth Dakota, Minnesola, refana,  1daho,
Washilngton, Oregon farmi.  DBarguln prleee
Fasy termi, Desielpgive 1laralume. Impar-
Llal adriee.  Mentlon stale.  J. W, Haw,
119 Meribarn Paciflc By, 8L Paol, Mimm,

L 'I.]'l. EF!IT.IT' Florids farm 1% acres, oranges,

moad T hewse. mila BH. village. §1880
|I'|I|IJ|!LI'||: ]ll] poEltey, equlpimesl; sy
terma; plelure pr. 97 blg free |'|'|.|I|rl.l.l||.

catelog. Biroet Apemcy, 250-F Fourth ave,,
M., Y. Cilx

rﬂfgél'.}:la]lnﬂlt!u{}—liumnm:lmsr-ur.nr. {ur-
Lied ] slaled. L] 0 Facts.' 4.
Iitchrock, Tleth, Arkansas.

3 DOAWN, §3 Maonthir. 20 acres Lo Mls-
sadirl Ozarks, 3100, Flahing, huesil=g, Lrap-
ping., Hubfard, 216 Grossnan Dldg., lan-
a8 iy, TEmnams.

AELL: Toor properiy
muttar whars lorabed, o't pary bl eome
mission. Particulary  Tres Bial Estats
Baleimen Co, Tk B, leh!dﬁ. }'«fllr,

&l I"I’I--'l.i“]"[I"-ﬁL "i'li'lrl i BRedure Farm
Labor sl Expensa aml Intreace Inmome. Oine
fermer writes he would not pert with this
informetion far £100, I B could eat dupli-
cate ik, Wethlng experlmenial. These [eas
have all Beea put o East and pmven prackical,
Aend teday Tar o copy of ogr Hanlhook fee
Farmers and ged ready i3 pul chesa [dsas fn-
ta operstlon for Four own benefit. Pay posts
man only B8 eenls and ihe poedage when he
handé wxew the package Popular Mechanics
Nll.]nun A02, 28 E. Ontarle Bi, Chi-
exgs, IL.

ulekly for emah, E

OLD GOLD WANTED

NDIMEDIATE Cesh for your  diseaeded
gold Jewelry, wabih eabds, Efowid, Ldges,
ein, Tomle held Een dars sublecd bo vomr
mrevptenee of memiidamcs O Sieite Maial
Co, Lige G, Shoewebary, blass,

'l"-'.‘l.hl’!.’-ll'—}.nm'-r[-mcull. Tritennien, Four-
Eeenith  wilition Cheap, Ilarry Fosendald,
Blark Ewrth, Wisconsin

0L Foke. sgamps, wanted
Iiox 1d4d, Lorals, (i,

ODUTTHIOR RBporta  fof  ecervime—Ejoy
them amll year round with nld of hook nuh-
sl by Pepular Mechanicie This werfla-
e prexcinpedia not only Murnfshes Bandreds
af ldeas for pew amd papalar sporls Toe every
ermann of b year, Gul alio gives complets
Instrucilan for meking fhe necesskry enqulne
ment g very amall cosf. X0 p-:..u ln:l! I..:-I:I
1Mustrations.  Bend bediy s sk i
thrille aml excitement for winler :.'m‘l. m
nhes lasin d pasgpald aniwhera for &3,
rl_ur :!Il a!llr pent L0k 1IN Lo llﬂ:l' lg.nﬁul l||_1

. m ] man whes TR
Popular !!EE'FIIFII:: ﬁ a0
Kast Ontario B, E‘h:lﬂun.

FOR SALE—MISCELLANEOUS

Cash pald,

THRUNE Hers furmished by mumhber, (foar-
ter, Caplial Lotk Bhep.  LKichmond, V.

PLASTER Ezatucties. noveltbes. Caiales
Go. Demeo, 110 Fonl B, Providence, I 1.

MECHANICAL: Nodels. mew pnd novel
Everyoee I3 Fumiliar with fks “‘anatossledl
chirt'™ mEthi] of Biiching tha phrsislegy of

buman bdy. Popular Blechandes has des
veloped slmilir esrurate mebels fn the mae-
chanical fleld, Mabelr now resdy are Wright
"Whirlwind™ Alrplang Engrss,
“Furopa®™ and Modern  PPassenger  Loosmno-
give. Every part clearly ahown ard fhe npme
wlven, Incaluvable 10 studends and &1l whe
are mechanivally Infllnsl, Peles $10F sach,
Bl poalpakil anywhers upon recelpt of price.
Popaalar Meshanb=s 1Press, Booam BB, 200 E
ftarle 8L, Chleags.

eean Liner

AABBITS

GEXUINE Angora woal eahliti, Fezsos-
ohle, Funnyalide Fgr Lanch, Vaaghn, Moot

RANRITE And dupplies. Complets ﬂln-.rlp-
Lite Mieralure 1, Faoey Corporstlon, X-20,
Wallklll. New York.

FOULTRY

MOUULTRY  Tribusé, Americs's  leading
paulity magazine. Explaing meitads ospd by
gtronaflul poultyessen. Onfe vear 25 renls,
Dapt, C-03, Blount Merris, 110

MAKE Poultry Pay. Leare BaiF Lo pro-
fure phencmenzl layers by paring more ai=
terdiom Ao hreeding of fewls, James Tereden,
muthorliy, dells hiw Gn his hook. 418 paged,
Creer 503 Llloatratizee,  Priee $%.00. Benk
postpaid upon meeslpt of peles of O 0 ir.l-
Enyahers  In T . opullat  Mechanles
Presi. Hooin BDE, 200 E. Onterbo Bb, Chls
FREDL

DOGS AND PETS

ET, RERNART: 'F'urlnll.-'l. bergul |l E“hl:l:t-
maF gifts. Heleella Kennels, G345 Al=-
KerEm, Mantreal, Canpda

CTOW Chow pupples, hronds, Chassnles
pedlgree.  Qeral _u|.||||:|_1|, Manglmg, Jown.

FOR Fale, Misks, eguireels.  racesons,
T\iIIHii I!rrrlr;i- muslrats, ngmﬂg.Tr-thu.
ekuike, wolf pips. o mas. . Tippman,
Caledanin. ALEnn. s e

MAKE Monsy al liosa
tropizal aguarium Bshes.  Valuable Informa-
tlon  tem  eenti. Vindisd Tregleal Flih
Hatelsery, Vinvland., New Jerser.

AFOTS AND HERDS

relalmg beagtlfiyl

JUST Cuil World's Oecaiest “ Herballa
Almanas, ™ Beagtifully {loatrated In patural
eolors. Contmlzs orer GO0 olid-fashloned Eseh
I|||h.|||:"|H.'I pecipid gl Tndiin secrels [or Bome
i, irolni 'ﬁltd paid  YWormh dedlars!
Ellllll'llln 145 W, ith &L, Chiragn

HERHE Apdd licalth pemedies Tor all all-
mrepds,  Hemdd 1ie Tor #%-page herb ook,
Inadian Herb Gardesa, Centrevilie. Blkch.

FERSONAL

1% YEAR Asirodogr remiding §1.00. Covers
all pecasiial afalr, Pachslogy reading In-
rluded.  Mirthdate.  Natbonal, Desk L0d-K,
Hunies, X, T, ) ~

ARE You gld at fopty? B ||||r- P
flsement on page A of this lssue The
Elestra Thetmal Company. 2080 Muorris Ave.,
Bleabenvlibe, CHilo

FALMIETRY Unfaillmgly  guldes our
desthny. Faptbeulira b Chlrosant, "1AET Wesst
ith, Los Ameeles

SEARL Order strug store.
nuF frog slore wenla,
TElenav e, Wis

BES'T Houks fur 51, Fuormerly SLO0 Lo
$9. Get dbese besk pellers yoo bave wanted
o pead:  Abrghes Lincaln (Tha Fraicia
0 1__::!:' :Irmﬁllﬁurur. lllluuk-u'llnl I!hir Hﬂlutl::.

E B [+ gpelin
Lu:}:rlr{il ”!n'ﬂluq'zl I:_':rl::lrll:l mU:.rﬂi:
Omnibus of Crime by  Siyres,  Vagabond
Journer Arownd the Werld by Franck, Roml
Road i2 Henence by Hallbuortos  Poscpeld
upon rernlpd of price or C0.00, by mell asy-
whema in [, H.  Populay Meshanies Prasi,
Hogin B0, 300 E. Oetarlo 81, Chirago,

MISCELLANEOUS

Let us supply
Maguon Dirag Blor,

TOWT Are wanded Eo resllver sirrecs ak
iinie.  Trefilakle huslgeie plating ﬂlll.uuiﬂ.l
ahlewmime, ep2, WYWrlte Borinkls Plater. 3134,
Alarinn, Irddlara

AMATETUR Actiste Fam mmay fowd |
New slople course tells how. $0.00 com-
plete.  Xirhols, GO0R Heamors, Chlesga, TIL

WATKEIL Pumped wlilout cost from spring,
brook, arieilan well, Free calzlog, H T,
Disen., 18 Park_How, New Vork.

COAPLETE Tatimolng outflis. supplies,
romsvers, Sren cplalog, Chleago Tatiso Bup-
pIF Fiomee. 471 Mowih Blate. Chirsps.

HOUBEHOLD HRefrigeratlon. A complobs
ireatlsn on the principbss, ivpss, oefilfiie-
flon and operation of Both fre and mechan-
1eally pooled domestie refrlgisalord,
wenm of doe mnid refrigeration Im fhe home
401 papea. Fully [Qusimaied, ©loth, Prles
£1.50.  Rent posfpald wpss rl-.'lell.ll: ol priee
ar VO TE anywhere 1m ihe U . Popaler
Meckanirs Tress, Roesy 818, 210 B, Omtario
=8, Chilrame

1 r-h::u.-lgI peowing mushrosms ab homa.

Froe hink, Tushonin  Apsicialion, 431-A%
N. Terk, {hilcago. .

FHEE Lbiia. MagaElisa, Fanrepapec,
Comberland Meilishicg Compeny, Walling
Creek, Henbueky. -

AMATETE Deawings pristal Cash ppop-
malitkenld  Write Fouts Her ire, Liverpsol. L

l"'TTE- Agyhedy can makn, S|mple, cheam
process $1.%5.  Hpeelmens.  pastieulirs  Ter
alasidh T 0, Thay, Wisdfall, Ind,

LAWY f']lil:' dthirn stv¥la, fully covered
om Blueprint BN 228 for 25e.  Roosm 510,
Popular Mochanbes, 3H E Ostarle, 1'|'I|I'.|"I]!

CAN You deawl Bameihbing diiferent,
Bample—pariicolare 18 “"Biraler,™ 13%
Mialn, Springfeld, Ohla R

AMATEIR Carissnlal: Bell your work.

};tlliu BEmith's Service, PX1191. Wenatehos,
Rkl
TATTODIXNG Bapplles, pearasierd remor-

Br. Illilﬂl'llll‘\-ﬂ sk, *""VWaters,”" 805 Pol-tnam,
Lrull.

AMATEDUR Carioendsts—Earn §25.00 weak,
spare tlmne, topying cartoons fes adierlissee,
M\.nlll-’llf._'_'. rexle, ' % e

NATEE Jumbo IJuIJI'rnl;l—lr'rnll.I.rJIn mnil
help develop 1hls new industey.  Ineeoased
tlesand mecesgitaled the ralzing of buallfress
In many [oeplitles. Interesiing book f(elis of
tho peaslbliiiles, Priee 5,00, Hank post-
naid upan urel:t-l. of pries or C.0.D. any-
whire In IM. B, Pasular Mefanles Press.
Biemin 810, 200 K. Chmlarle Si..

Chicagn,
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~reveals your bidden powers
=—shows whal is holding you
back—hew to ferge abead!

ﬁummm“dhmrudtmdhﬁ'ﬂif wirs Lo achbevn
with ald of thls AE-page Bonk, ~Sciemtic W ind-Trolatng,
Makes & sclentlfio eheok-Up of Four mentsl forees noml
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within Al glves e ol Bl ol I‘ulrnimll‘iru
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reveallng analy m—rlhﬁn'nr VO real powersl Faor frss
oopy send F tenr oudé this :nu-'tlnr. wrike yoiir
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PELMAN INSTITUTE, (Saile 6123 271 Norih Ave,, Hl-'- Ruchelle, M.¥,

Bo pr expert
wrostler, Lsars ab
hegs by madl.  The gorestedt

l-u'.ll"ll
Mmmmn A arTal warmn & e

Hrrm:llhru an_ S ‘Wresiling, Physlosl ﬂ"rhl‘l
Femum mnd Jis R, llrm, calths. w i'lh l-ﬂ mikractive
ody, ILanéls and cantrol b Erer o plrupwer
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this Frae Prospachu hirirrmies wils iy A ud'im
Eitn— uum—a:-mnlr Teir e in T eqvel Boatarn. hn
Writs Todey ur copy. Blako Feuf aEd,

FARMEFR BURNE SCHOOL, 33T Gourtney Bidg., omaha, Fes.

STUDY AT HOME

l:l-nrhhln'i_

lints et S

e =

55000 to $10,000 Annually

Wepnlds vetatep by step. Yo can trals a8 Rome dape
ng ipmre Limey Liegrew of LL. sanlerred, Soscsda-
Hul Erad oalwe B rvory seciion of the United Scabss,
We lomish all tan? melerisd, Aondng oo sen-raloms Law |y

7 conl. ey lezme, Lisk ThieEtle 4 II“" "ilamw q.uld..-"..,u‘.
“Eridance®’ boois FHEE_ Far chem B

LaSalis Extension Unlversity, Dapt. 1Z64-L Chicago
Jﬂ‘l Elt Ousiness Instthation
ake mwnesy Lokl pturea, Phobageaihs
in big demand, 'l.'.?:mn:nlrrlnl 'F"hn‘l-n.li nhy
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LEARH WATCHMAKING

and become independent. We hel sith
oty iyt learn. oo | ;Fn"F?F;“ ATALOG,

L*%zi* REFRIGERATION

NEW

Fostest growing Indist I bl Lavw-prioed ho gt LT,

Blm um‘lamnunm?: I:I"-.l:l 'pl;ﬂ-:-u.l technieal ﬂn'l.uin.lnn' Hﬂulmd_
] fshed, Full detalls frise,

Refrigeration Schssl, Box 225, Ypsilanti, Mich.

Information on any book free. Write Popular
Mechanics a5, Chicago, 111

Become an ENGINEER

Bave time and OR DRAFSTMAN
rainiog "M IN SHORTER TIME

tradml
FECTURAL | Dpporiunities to partly esrn living
. eACm
nﬁ Jumior Cooersa 1 0 :rnnrl.l.'l'ﬁ

I"l .H.TI'J 1 “HI..T.r Hﬁm EHT muu:l. F-r11El:l for

CHICAGO TECH COLLEGE
Dept. R 75, 118 East 26th St., Chicage, 1.

Its the
TRAINED

Untraived “Jocks-of-all-trades™ sufered through the De-
pression=—they wors fired when things started to rm. kansl
nnd, mow that tMT are pleking up, they're still out of
work. Whils untralned :mm are atill 'hnpelaaulr &uh—hnnt-
ing. trainegd men pro making good money. ‘They're “slt-
ting on top of the world.'

YOU CAN BE THERE.TOO = IF YOU'LL

o ELECTRICITY

Thiz greatest Industrial fleld is constantly growing . - .
meeding more and more men who renlly “know theic staff™
—who mra gxperts] Heads of great concerne tell us that
tha first men they are adding for thele sxpansion pro-
grams are trained men. If you are one of them yoo don't
need to worry about the futore, ¥You're fitted for big-poy
joba nlways, And it lan't hord—oor dees it take long—to
geb the necessary tralning.

SPEND ONLY 10 WEEKS IN THE
GREAT COYNE SHOPS

MWere yois'll find 3 grent InstHutlon—werld-known end resperted—
epalpped with evermibing 1o traln real dyedBad, Elord and
prmerabers Lo operate; big Iulephl:lnl- wrlbchlvoinds | EamEmsth plegs
trie migna: the Batast vlg of slecirle mefelgerators; nle eondis
tloping eqiig=ent ; auls &nd mlrplase motses—all in o goesl five-
jtes¥ bullding ocooupied eodinely by Coyne.

ALL PRACTICAL WORK

= not mere tﬁaury

The Coyoe meikad of trelning puts you rieht st work higlling real
baiterics, winding armaigres, wirleg hoosid end dolng ectusl joba
yoig will Be ealled upon to do ns & master electricisi,  No un-
neceisary theory or bk worle Lack of ezpirlencs or higher edu-
eation b4 no harrber L Success=—all yoo nDeed 'I:Irlnﬁ te Corne is
determinatlon and srermgs imielligence 1'I1|u il I8 ©p o Fou,
Thoussnds of otbare bave sucossded—es 1ba

Many Earn as They Lea

Iran"t Tet money shortage scars ¥ou, Wa ! iHl':'!hl-ﬂl i Bl
ks §0 eEy for ¥0ou 02 ged Coyne tralmlng. Our eficient employ-
ment depariment helps secure espare-time johs for mEany da earn
thelr awn way, Alony Miks thaly JEeing espsnses whils tralnlng

biere, 1Y oo too Esed this kelp, write aed tell us your peoblams,

GET BIG FREE BOOK!

Tells lI:I :hﬂl Cculua iralnlng, Hundreds of [Tusdratione of Coroe
B, i opporianiiles in Hadls-Televkibon and Talklng
P‘|I|:I.I.T\'I'Iv—tl']|l I'l-l:rl'lI ,'rml can grasp them. Bhows big moner i ba
hlhﬂljﬁ:éhu great feld. Get dhils Book-—8END THE COUPN
AT I

COYNE ELECTRICAL SCHOOL

500 S. Paulina St., Dept. §2-.7¢  CHICAGO, ILL.
o s o i — i v o — —— - — — — - —— -
H. €. LEWIZ, President.
Coyne Electrical Bchml, Dhept, 92-TI.
EQ0 B. Prullma Ei, Chimmgo. TIL

-'-—_d

Band me your FREE BOOK and fell me all rhu: Cayne
training and what ¢ will de for ma
E HAME —
LN 1 e ——— S
1 CITT ETATE.
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» | will add 2
INCHES
1'0 YOLUR BICEPS

. . or it wen't cost you one cent!”
Jigned: GEORGE F. JOWETT

WO solid inches of tough, sinuous muscle
added to your biceps . . . or it won't cost you

#:mnn}r! That's my unqualified guarantee!

I! 1 limhardd this Far thoursnds of eru FE .:If | -n.rn 't
mbasdatily luH- tllﬂ.E I eomld do it for yoo . - . T E d&fu maka
EE B SEAF

‘I'mwl.'uml:uul !I ru.ugnurhlmhu:mm bt ol voue bad

will ba devolopsd p taly ., . . wnllu-rH l:ll-:'u'lu:t:r k :I'

your chest . ., I Il rwu you litke, mosenl u.rn:-.f I:hlrt will ba enlumnl

M':.m-mn- fier ap=ed and mmdh--l o your whalo bady wi=
P o

ste with reuegulas en
ake my foll course wall nmnmhl-ﬂ-ﬂ 8 imelea to your

chest nnd 2 Inekes to youEr bt won'E eost youo one ponnyl
Try eng of my test Itlil-l.ll'l-ﬂ U#. » o PEETE b3 youraell that you too
can geb m Flxtesn ipch Meep
Arm"

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

It will be & revelation o poo. You enn't malke o mistake, The g
anky n-t1|m _Elrongeat armed man in the world stands 1-mh|n.r| Lh:-

my npll eba mecrvi of atcength illustragted and ex-
plulnﬂi ul Iﬁ:u them. In ¥ dave you can get an unbreakobls Eri
of stecl an u.EIr:r:uluu orm. Mail pour order nnw whils you ean sikll

grt this course at erudductary [ enly 2o
'l"r:r arlr:l!ﬁlc -:I; r;"rl;t N-:mw ]I:FETI;‘W'H‘ Bt e, Or, try ofl wx of

Hush the Coupon Today

Mail yomr order now and | will ineluds 2 FREE l'fll_lw of "HMERVES
OF STEEL, MUSCLES LIKE IRDN."™ 1t is o pricelesa kool o 8
pirength Im and emosele bollder, Full of ured of marvelous badi

decinivaly how Fou can bl dymmetrr and strength

t
En?n:ulgl of I'E:Tl. Bencn Out—Grasp This Speeial OHee.

F R IE E o¢ Fahous staow wex

JOWETT INSTITUTE
OF PHYSICAL CULTURE

Dept. 4Mb, 422 Peplar St., Scoranton, Pa.
Gem\:: F. Jowett: Band, by retorn mail,

prepuid, tha courmes checked below for
which 1 am enclosing
1 Sfoulding a M ghir Arm, 263
[ Moiikding a Mgty ].'El.ﬂ:,. 265
ﬁ Mouklling & Mephtr Girip. 260
]
O

Moulling & Mighty Chest, 253

= Marves of Stoal, Inlllu.nng' Allghty Lags, 25

Musciss Bhe irgn "

SENT FREE | A e g3 Eaay, Hhe
Mamoe Apa
Address
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The Truth About
Prﬂstﬂre Gland Trouble

Many men mistake these dangerous and d:lll:rulﬂn: mil-
ments for approaching odd age and live livea of misery, when

simply re-stimulating a tiny gland—called the proatate—
I‘.‘IEE:..- might be enjoying ].-!:l*.lih!'t-ll pefy, Vim, and health.
Already 100,000 men have teated the merits of a new drugless
myethod of gland atimulation perfected by a scientist with
offices in Ohio, California and England. Now many phosi-
ciana, specialiats, hoapitals and saanitariums wee and endorss
it, for prostate gland failore. It fa not a medicine, drog,
maasage, diet, execcise or vialet ray.  Ita relief s oot Gnly
usually quick—but lasting. Many wEers any it clemped ag
their disiressing sympboms ond mode them feel 10 years
vounger im ¥ doys. MNow it will bo aent to o on g gearamntes
thot if it doesn't de the same for you, pay nothing. If you
want to know the joy of liviog, mail the coupon for your
Free copy of "' Why Many MMen Agfe Old at 40,

W. J. KIRK, President

THE ELECTRO THERMAT COk
Heh Morria Ave. STEUBENYILLE, (0HIC

If wou live West of Lo Roekies, sddresa The Elsctro
Themal Co, G Wm. Fox Hulbding, Dept, 21-F, Lo
Angcles, Cullf.

e —— —— — . S N — —— — — — — —

W. J. KIRK, President
ha Electre Tharmal G,
7160 Merris Ave., Stoabenville, Ohio.

fzeml T capse of Faue daring book, " Why Many Men Are Old ot
40" Albo facts aboul ¥our Free Trisl

| SR LT A e
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MENT! Now ... for Holf Prics
you may énjoy the somfort and
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Price
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MANY NEW FEATURES
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egives] pil—ips

AGENTS, DEALERS
Camd l'nrd.uill. al

FREE Ses
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et e Fully. nnid sises muit

30 DAYS' FREE TRIAL svery nead. Valuable

I
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LACO OIL BURNER CO.

1122 Union 5t., Griswold, lowa, U. 5. A.
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PIN A DOLLAR BILL

TO THIS ADVERTISEMENT

Blg valus! Cmin Dollar wiil thla S]]
lesthor, gobl cormor foss casse, holds & cands,

(Emblem FREE). MName in gold 3% extrs.
Ask for Mssonle Cntalog showing many fins
didlas juemna,

MASOHNIC MONITORS AND BOODHS

REDDING MASONIC SUPPLY Co.

ARE YOU READY

FOR A BETTER JOB?
Elmumutn those Il'hu Imhr HOW and Why

afers o Neld that will Diver ba
i.l'lw-trlr-dud Inb:rml:lmr
P W R lE-ginl Hiart at oned LA
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j‘ BOOK-A-MONTH
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OU CAN
TRAIN FOR

ERCIAL
TRICAL
ENGINEERING

In One Year!

Men of Actlon with mesehanies] talent pan pssare futuee ad-
vampemeit Ty sombining wkill with practleal eleecricl Enowl-
Every e industry demsnds mone LEsledd] mon
for poaltlons that pay wall
Mow in ops year youl enn geb eompléls tFRIRIGE In Commaerszlal
Electrleal Engineecing, normally requiring 2 years.  Intensive
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I:"\-il;'_i-I *ABTER I"LLL FRICIAN, RADIQ, TELEVISIEN.
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YOU STUDY ELECTRICAL
ELECTRICITY ENGINEERING
RIGHT FROM B.5. DEGREE
IN 3 YEARS
THE START (38 months)
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Amazing New
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Purple Blue Flame

Oil Burner J'weepmg the Country
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maney o g&nve mon

ﬂmmﬁgﬁﬂ 148,000
BO FEP over

stoves—amn in during depresaion
times of 84, T per centl

BURNS 967 AIR
4% CHEAP OIL

Here™s a remnarkable oil baomer of an en-
tirely newr “'hlus Aame™ type which gives
Four present stove oF Tenge =— and coats less

“Tepodserhat g selfer™
says Haymosd Seael
twioe the heat in
than ceall Simply setsin the fire box of any cook stove, ronge,

heating stenng or parlor circulator. Silently turns cheop oil into
quick mivch botter than coal — and cheaper,

JUST TURN A VALVE AND COOK

This amasing invention operates by @ simple tumn of a valve,
Cookm, bakes, and heata with eniform heaf. Starts instantiy
rlth m.u.t-r_'l:l..B without wasbe, 96 lu.tu.nd.'l‘}{,cb-unp
Eil:l_'f :.mml.l.l!:l in few nunutu

[Cinkienls] ml:lu:rut ]
steve, Chanranteed lﬂ e St;l{i on. absolute ﬂiﬂm&
puarantes. Gives uftiversal satisfaction.

30 DAYS TRIAL IN YOUR HOME

Lo intresductory price fnd 30 day trial ofer to first users in
cach bocality. Write for free pamphilet on oil heating,

SPARE-TIME WORKERS WANTED
Men and women who have never sold onything in their lives
before are meeting with morvelous success with this burnes, It
pells sasily Becouseit™s so casy to prove by actual demonstros
tion how the burner SAVES fts own low cost ever and over

‘10 to’I5A DAY

Plan and Free Burner
Offered to Agents,
Dealers & Distributors

This is a big oil burner year. There are
14,833,854 homes in the United States using
coal or wood stoves. Qil is now more eco-
nomical than coal. People buy oil burners
to save! The demand is tremendous. We
need hundreds of distributors guick.
Agents are making big money. If $250.00 a
menth or more interests you, write or wire

= for free burner and

Br!g:ﬁu.n Bl
lams Burmers,

i &iEld mm:ih:h

ngrin. And this year peopls are SPENDING to SAVE.
Wrnte immedintely lor I'r-_n- urmer plan ond protected tefri-
tary offer that atarty you in buskness for yourself,

U. 5. OIL HEATIHG COMPAMNY
Bfrs, Bri m “'Porple-Blue" Flame 0il Burner,
Diept. 112, Third & Lynch Ste., 3t. Louis, Ma.

MAILTHIS COUPON TODAY

1. 8. OIL. HEATING CO. |
ird & Lynch Streets, Dept. 112, St. Louis, Mo,

|

I I pm interested in your emaring new “Purple-Bhae™

I Flama Burner andd ask you to mail free particulass at

I: once. This doea not obligate mein any way- ]
| O I AM INTERESTED IN MAKITNG MONEY.
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New* ‘Flymg Dutchman’

POWER UWHIT FOR
ROTATING LEMS
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COMTRACTION OF
COPFER TURE DFENS
0f CLOSES GAS COCK
THROWGH LEVER
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COPPER TURBE COATED :
WiTH LAMPBLACK

ROTECTING the waorld's shipping
from hidden shoals, sandbanks and
rocks, lightships without crews operate
themszelves for six months to a vear. Au-
tomatic mechanism lights the lanterns at
dusk, extinguishes them at dawn, rings

¥
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— UNIVERSA]L
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PEHDULUM
KEEFS LIGHT
BEAM HORIZOHTAL
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—

fog bells in murky weather and darkness
and even replaces broken gas mantles in
the 40,000-candlepower light, Carbonic-
acid gas stored in the hull runs this mech=
anism and acetylene gas is the illuminat-
ing medium,
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jﬁ. STEAM power plant of unusual de-

H]R’Tl will he used to drive 3 small air-
plane in a one-stop flight from Akron,
Ohio, to Los Angeles. The engine, invent=
ed by Harold C. Johnstom, has been given
several hundred hmu'.—'?‘uf testing. The
plane in which the st¢am plant is being
installed has heen in '1-|f;l"|. ice for two vears,
equipped with a b-l"'l.'l‘f five- ]u]r*:.r_[:auu er ra-
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dial engine. The new steam plant consists
of three main units—the ail-heated hoiler,
the two-cvlinder engine and a condenser,
The boiler weighs but sixty-five pounds
and consists of a sheet-metal shell lined
with coiled stainless-steel tubing. At the
hottom is a burner using light furnacc oil.
Steam pressure can be built up to the re-
quired 1600-pound point in about two

\eu8 Gdar A e @lise
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minutez. Failure of the hoiler
would mean only the hursting of
a steel fubwe s small that no dam-
agre wonld he done,

From the hoiler the vapor passes
into the cyvlinders through poppet
vitlves similar to those wsed in
gasoline engines, The engine of
the power plant that is being in-
stalled i the plane develops nine-
tv horsepower at the stated pres-
sure, After steam has paszed
through the engine cvlinders, it
is liguefied in a condenser resem-
bling a honeycomb-tyvpe automo=
bile radiator, The water is then
fed back into the hoiler. One of the out-
standing advantagez elaimed for stea
plants, and borne out by tezts with the
new unit, is the greatly reduced operating
cost as compared with a gasoline unit. A
sixtv-Ave-horsepower gasoline engine, us-
ing high-quality fuel at 30 cents a gallon
and lubricating oil at 81,35 a gallon, can
he operated for an hour at a cost of ghout
518, this estimate including depreciation,
but not pilot's salary or other costs. The
rasoling motor can be said to have a use-
ful life of about LOM hours. It must op-
erate at fairly high speed.

On the other hand, it has been found
that the ninety-horscpower stcam cngine
can be run at a cost of $1.68 per hour, It
delivers its maximum power at speeds he-
tween 900 and 1,400 revolutions per min-

<

1

MECHANICS

ute, so that the propeller
speed can be kept down
to the most efficient rate,
with a probable reduction
m propeller notse, [t can
he aperated for davs
without stopping. Weight
of the ninetv-hiorsepower
plant is 152 pounds, This
gives a weight-per-horse-
power of about 1.7
pounds,

I'n test-hlock operation,
the stcam engine pro-
tuced only two noises of

g ¥

Top, Power Plant on Test Stand; BHelow, Engine. Mot Much "‘\-..,
Larger than BMeotercycle’s, Which Produces Ninety Hossepower

S

k)

noticeable intensitvy—the swishing of the
propeller through the air and a clicking
wonnid resulting from the operation of a

valve cam, ‘ 5"' w

ELECTRIC EXYE “"CANDLE G
(] ?f,} FASTER THAN EXPERTS
. Through adaplation of the “electri

-electric cell, an egg-
has heen {Em‘t]upc{h..____
nt more rapidly and
ceuratelv and with kess breakage than the
st expert humand, It can elassify ﬂ”':"--‘_H__
any as a hundred vayving grades, and in g
ompetition with an experienced candler,
passed several egps whidh he had rejected ~—_
as bad. When broken, Ypwever, the re- ~_
jected cggs wore found ¢t

Al Y

eve,” or the pho
candling machine
vhich passes judg
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FISH-SCALE ESSE EE;

YIELDS BIG PROF ?-‘5'

Big profits are :r!.‘l.'urﬁdrr fish-
ermen and manufacturers by ex-
traction of essence from hsh
sciles, In 1928, a gross income of
2134000 was received by fisher-
men for 234,000 pounds of fizh
scales, amd the industry 15 grow-
ing. The manufacturers reap their
profits from produocts in which
this extract s essential. When 1n-
corporated properly with eelluloid
aztics, fish-zcale essence pro-
duces finishes which have a luster
like mother-of-pearl. Celluloid ar-
ticles, incxpensive jewelry and
metal ormaments are lacquered
with such finishes, The essence al-
g0 15 being developed for decora-
tive purposes, in interiors and ex-
teriors and on the body work of

automobiles, leather goods and
wﬁﬁumitur:- Most of the essence

produced 1n the United States
g\cﬂmcs from the river herring, the
sea herring of the Atlantic and
the California pilchard, The es-
sence is Mmade from the silvery substance
deposited in the skin of the fish. When
rubbed off the scales, freed of foreign mat-
ter and suspended in a suitable liquid, this
subistance constitutes pearl essence.
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PROTECTING GRILLE R

Hl air, vet im-
]11ssa.hle to tres-
passers, an all-
metal grille oper-
ates on the princi-
ple of a window
shade, Adapted to
store windows, 1t
permits the display
of merchandize to
he visihle from the *
street, vet affords
protection against

A : “smash-and-grab™
£ handits, Tn homes,
¥ thg rr[]!& allows full ventilation and, when
'j in use, may be rolled up cnrjipletcl}*
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Five Different Maneu-
vers Are Executed by
Eleciric Tow
Truck Controlled by
FPush Button

(hf ""E;r

)

ROBOT TOY OREYS COMMANDS
AT TOUCH OF FINGER

Five human commands are obeved by a
toy clectric dump truck to which a trans-
former and fifteen-foot cord are attached,
Pressing a button on the transformer
oince, causcs the wheels to swing slow
from side to side. When thev are in the
desired position, a sccond tap causes the ™
vehicle to move forward, a third reverscs
the direction and a fourth tap on the but-
ton causes the truck to dump its load,
while a hfth brings it back to neutral
Rapid taps bring different and desired ae-
tion, Inthis way the truck can hanl twelve
F!ﬂl.'ll][i‘:'. Df !-T-I'I.:I'II:!I fI.:IT' L'Z"Z.'I.Il'll][ﬂ'. |l.'|.f!{ if Ilp..
dump it, straighten out and return for an-
other load at the will of the operator.

VOICES OF DEAD IN FILMS

Preserved on a phonograph record, the
vafee of the late President Woodrow Wil-
son will be used in a talking picture fea-
turing leaders of the World War., The
otiginal rt.-mrﬂ will be made .-"" p'm; the

snumlt an::l-: f the Alm, .
A
it

.
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to turn the compass head
shightly, It is even possi-
ble to guide the boat by
remote control by means
of an extension cable to
some other part of the
craft.

@éﬂyﬁ-TﬁBLE LAMP

HAS ASH AND
GLASS TRAYS

Designed for the play-
ET5 CONVEenience, a new
lamp bracket for the
bridge table is provided
with a tray large enough
for two glasses, an ash
receiver, and match and
pencil holders, The brack-
et. attached to two oppo-
site corners of the table,
holds two lamps placed
at a beight that causes no

AN evestrain. Usze of twentv-
STUNT MAN HOPS FRUM PLAHE five-watt inside-frosted bulbs 13 recoms-
TO TOP OF SPEEDING AUTO mended, because of economical operation.
When the lamps are removed, with their
stands, from the hracket, the bridge table
may he folded. Installation of the lamps
requires only a minute. Special shipping
1.LL1LI:-IL$ in which the lamps are packed

¥ he used §or :mrmg them,

;@j

Stunt Man in Act of
Dropping from Wing af
Plane to Top of

ing Auta; Naote T.lnulun!
Device for Landing

]

ool

o prove that, in an emergency, a hu-
being could be transferred from an
airplimg in fight to a specding automo-
bile, a niovie-stunt man recently made the
transfer. He dropped from the wing of
the ship, fAying a few feet above the
ground, to the top of an automaohile fitted
with a frame above the top to receive him,
and landed right side up without injury.

AUTOMATIC STEEREER FOR BOAT
~ RELIEVES THE HELMSMAN =

1r1| 0 Followming a course set on the compass
in a straight line, an automatic steering™
device relieves the helmsman or operator
of yacht or motorhoat, The compass acts &
as the brain and the device as the hand
that turns the steering wheel. Only a look=
out must be maintained to avoid collision._
with other vessels, driftwood and floating 3
ohjects, The operator is left free to con-
sult his chart, plot future courses, attend
to the engine or do other work. He need "“”
give only slight attention to the :itn:‘r:rl:ng,"-ﬁ
as this 15 being done more precisely than a9
if he were devoting his entire time to the
wheel. A change i in course to pass ar ound

Trays an These Bridpe-Tabkle Lamps Provide B
€3 noymore effort thgn

Maickes lazs encils and Ashes
N H 4
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nuParh:Ln]; Station im London Will Have Raadwa

E-prmg nnmhng Tests;

F1 ery ﬂ :l 1111:-14.11‘ center proposed
Lunvrl n, w L]l be accessible to motor
ars by means of a series of covered road-
rays twenty feet wide connected by ramps.
“acing the clevated highways will be au-
omabile showrooms totaling one mile of
rontage, while mmside there will he space
approximately 5,000 parked cars. Por-
ions of the road will serve as proving
ground for hill-climbing ability and rid-
ing comfort, On the roof, it iz planned to
‘FIconstruct an airplane landing field.

BERRY COCKTAIL FOR HEALTH

IS H%WSCRIBE%; .;}',J'Z'
Recommended as a before-breakfast bev-

erage as well as basis for jellies and pre-
serves, the wild mossberry of northern
i Manitoba, Canada, now is risirg fTrom ob-

scurity to popularity. This bush fruit re-

\g st,:mhlw-er y IJut 15 said to he
¢OF H%M,

r M{ e

T . _I:.- ;

Ynsoire Elesch +

851

arcund the Sides, as Shown; the Roads fre Buily for
pace for 5500 Cars Will Be Provided

richer in flavor. Frost scems to sweeten
its Havor and freezing does not hurt it.
PLANTING TOOL HOLDS DIET
LEAVES CLEAN HOLE () /{ ﬁ?l
Florists and gardepners mav save time
and labor in the planting of hulbs or trans-
planting of seed-
lings by using a
tool which bores a
clean hole, When
the tool is driven
ito the gpround to
the desired depth,
squeezing the han-
dle contracts the

blades which grip
the earth, and up-

P @%
on withdrawal,

leave o round hole with ]:tL]E t I:'l-l'ltl'.ll’.'}

tuward fallin |-.1.1|15 s
AR ['“ 'U i

0. Qs Cov: {W&W’fﬁ%%ﬁ



TANKS "ARMORED"” WITH PAPER
USED BY GEEMAN ARMY

Armored ears protected by “armor” in
appearance only were used in the autumn
mancuvers of the German army for want
of something more effective, The treaty
of Versailles limits the tvpe of armament
Germany can possess, and as a result the
tanks were nothing more than cars cov-
ered with cavdboard which would be of
little use in actual warfare

PESTS REMOVED FROM CATTLE
\ BEY VACUUM CLEANER

th Removal of the ox warble and other

parasites from cattle is made easv by a de-
vice employing the principle of the vac-
uum cleaner. The pest remover is built on

Vacuom- Clnmn of Caitle Has Beon Adepted a8 Effective Meana of Remov-

POPULAR MECHANICS

These Formidable=

Looking German

Taiitks Are Protected

by Cardbaard Only:

Excellene for Peace-

Time Tactica but WWae-
less in War

an automobile trailer. In operation, the
nozzle 1s placed over the pest on the ani-
mal's back, and air suction does the rest.
A rasoline engine supphies power. Several

lines of hosze are connected to the devige ,

s0 that as many animals may be treated at

the same time, 3

ASPHALT COAT SEALS PILING

15 ‘rr’}'ﬂ{} AGAINST SEA WATER -

Impregnating concrete piling with an
agphalt coating makes the concrete im-
pervions to the action of sea water and
permanently protects the steel reinforce-
ment irom rust and corrosion. Piles to be
treated are first heated and subjected to a
vacuum in order to remove existing mois-
ture from the pores.

. 15 applied at high temper-
ature under pressure, The
treatment thoroughly
fills the pores of the con-
crete and covers the pil-
ing with a coat to the
depth of about one-half
mch. Tests have proved
that ‘even if the treated
concrete s chipped hy

is effective enough to
prevent entrance of mois-
ture. iy

Then liquid asphalt

accident, the asphalt seal -

n."-:"\\ L T

ing Pesta; n'a] Dp-zr:l.tm': Are Supplied Fower by Partable Botor

Cok. Ol (] W@@ 2

oy #6972,
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SKIN DF FROGS AN KﬂﬂﬁﬂRDDE

MADE INTO L ATHEE[:?.

In the search for leather for novelty
goods, tanners are using not only the
skins of many animals, but of fAshes, rep-
tiles and even birds. Included in the list
are monkevs, frogs, snakes, kangaroos,
crocodiles, alligators and ostriches, Skins
of sharks, ravs and seals are made into
footwear, traveling hags, brief cases and
novelty articles. Kangaron and wallahy
skins are used where a specially durable
leather is required, while alligator and
crocodile skins, long used in making lug-
gage, now are emploved by the shoe and
pocketbook manufacturers.  Shoes  and
pocketbooks are made of snake skin, trim-
mings for leather goods are made of the
larger frog skins and ostrich skins are
made mnto novelties of various kinds, while
monkey skins have been used in a similar
manner, By embossing methods, Ameri-
can tanners have been successfal in imi-
tating the grams of these skins,

) ¥
ANGEL FISH LIVE ONE MONTH
1 IN AQUARIUM PRISON

French angel fish, one of the most beau-
tiful of deep-sea species and widely sought

27

+._dinner [I]."l.[f“- and with holes in the cen-
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at a Slot Machine

SLOT MACHINES PAY JACKPOTS
ONCE IN THOUSAND TIMES

Chances of winning the jackpot by play-
ing the ordinary slot machine found in”
stores and restaurants are about onedifi a
thousand, This was the conclusion of stu-
dents of New York University-who took
apart a typical machine and figurcd the
chances of winning, They also found that
£30 invested in a slot machine set to pav
in the customary manner would return

na maore than =37.80 3
=5 ' .||‘ b
1 | W ﬁf

SEERET OF “STONE IEDUGHNUTS"
ne

15 FOUND IN NATURE (5 /

Oklahoma’s “stone doughnuts” were
M formed Dby nature and not by Indians.
bey, T hese wheels of red sandstone, as large as

(] i I
of Btodents Hecelwid Qnly 3
xperimental Play

This Crou
in

o

7 i
L T
= ter, occur in considerable numbers near

-a.f Greary, S ymples of the stone rings recent-
~ ly were examined by a mineralogist for

“the Smithsonian Imstitution who deter-
mined that they were natural formations
anid owed their origin to sand deposited
by whirling gusts of wind., The sand piled
up, layer rupon layer, and in time the

i

Here Is an Angel Fish,
Burwives Only Thirty Daya .In an Agquariaem

for aquariums, can live but a month in
captivity. Found in profusion just outside
Morro castle, off Havana, they are one of
the principal attractions of the Havana
aquariums but, being so short-lived, m
be constantly replaced.

o L . L™
] Dr.-n:p-%r:u" Specimen That..

gf T ¥
Uo::{m make alt

rraing were cemented together and com-
pressed finto sandstone masses,  Then,
l.'.'eatll?t’ing broke down the stone which
tended to fall apart into circular lavers,
and wind-blown sand finished the product
hy wearing holes in the center. While the
Indians did not make the rings, it is be-
lieved they placed some of them in piles

r‘wie,ﬂam,
Hiicon

:L:'jrnf them,

W
And L LD



“Grllotine Test"”; a Sharp Plunger Dropped on a Tire
Dratesmuneces Carcais Strength

By MORGAN W. GIBENEY

A RE wvou riding on rubber that makes
your car a death trap?

A recent survey indicates that one car
out of ten iz being operated with one or
more “shoes”™ which are wnsafe—more
than 2,000,000 cars traveling the highways
of the nation which are a threat to their
drivers and to other motorists.

The old adage, “a car is no safer than
its tires,"” is especially troe todayv., Speeds
have mounted by leaps and bounds dur-
ing the past few wears. Nowadays even
the cheapest cars can attain seventy miles
per hour—and do. Alere mile-a-minute
specd is no longer a thrill. Yet at sixty
vour car has the same capacity for inflict-
ing damage as though it were diving off
a ten-story building,

864
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‘Maost people regard
tires merely as aids to
riding comiort,” ex-
plains the development
engineer of one of
America’s hiprest tire
producers. “In reality,
vour tires are alse your
firat line of detense
arainst acculent, MNo
one would drive o car
whose steering wheel
was obviously in im-
minent danger of fall-
ing off, vet thousands

&

A “Bald-Headed" Tire, on Which the Center Tread Ia
Waorn OF, Promoates Skidding



with front tires

which are on the vérge of hlowout, Afte

o motorists

all, vou really have threg steering whee B

the wheel voiur hold 111 vour hapnds amd the

two front wheels, If any one of them
fatls, vou're in trouhle—nplenty of trouhle,
“You mav bave the best hrakes in the
world, ut brakes can only stop the wheels.
[t3 up to the tires to stop the car, Y oy
car rides on four points of contact, and
vour contral over yvour car 1s no bhetter
than 1ts road grip at thoze poings.
“Shock-proof bodies and shatter-proof
rlass help to protect vou after the acci-
dent, but good tires protect you by pre-
venting accident. Y ou may have low cen-
ter of gravity and perfect balance in your
automobile, but when vou're rounding a
tiurn on slick” wet pavément ; it's up to the
lires 1o _;_;'.i!- the road and ke e the car
from skidding.

Some motarists deive their tires too 1;

through sheer '|-':.:|-'-I. aothers, hecanse

| Ty 5 . .
L=t NaOllons of eConomiy R |.;1'||-|

capital of the world, they will show you

that the average modern tire costs about

B6S




Tire Injuriex Are Mot Always
Appaeeit; This Etl‘innl Beems
Grocd for Mary More Miles, but
Wher Taorn Down, Heoveals
Serices Carcass Imjuries

a0 cents per 1,000 miles
s safe operation. Driv-
ceyvond their limit of
v obviously be-
ather expensive
One puncture eats up the en-
represented by driving 1,000
istant danger.

Id a tire be discarded? How
i5 safe mileage? That de-
nid vour driving, sav the
tire life depends not eo
r of miles as the kind

r, ¥our tires wear
55 rapidly as at
iz 14000 =afe
out after
pied-stone
‘ature,

cumid drive ol .
sixty degrees, vour tires .wd last about
twice as long as those driven in a constant

POPULAR MECHANICS

temperature of minety degrees. If you un-
derinflate or overinflate your tires, you
shorten their life amazingly. 1f you like
to step out at the trathe light with a burst
of power, your tires pay for that thrill.
And, of course, if you like to stand the old
bus up on its nose when yvou put on the
brakes, that costs miles too.

Let the tire itzelf tell you when it should
he removed from active service, is the ad-
vice of those who know their tires, When
the anti-skid tread s worn off, get rid of 1t
[Yon't wait for the rubber to wear down Lo
the “Lireaker strip.” When the tread is
gone, most of the traction has gone with
it. With the tread goes sixty per cont of
the tire's resistance to bruising, However,
if you have given the tire normal’ wear,
the carcass probably has lost at least hali
of its original strength, Consider the pun-
ishment that tire takes in carrying your
two-ton car around, Aexing 4000 or 5,MK)
times every mile, absorbing the terrific
road shocks of fast driving., A bald-headed
tire is an old tire, a thin tire, and the only
safe place for it is the junk heap.

In some states, busses and other public
vehicles are regularly inspected and forced
to replace tires which have worn smooth.
Safety commissions have recommended

Croas Section of “Retreaded Tire” Turned Out by Slip-
ghad Metheods May Look Serviceable. .

but, in This Case, Vulcanizing Was Improper and the
Tread Easily Separates from Body
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that motor cars operating on unsaie
“shoes” be barred from the highways. The
next time you arc searing along the high-
way and sce another hard-driven car ap-
proaching, imagine what would happen if,
suddenly, it leaped in front of you at the
instant of passing—and vou'll have little
difficulty in realizing why the poorly shod
car is becoming an outlaw,

Beware the man who offers to make
vour old tire “as good as new.” In most
cases, retreading is a poor substitute for a
new tire, Indeed, the retreaded casing
frequently is less safe than it was before.

In the regearch laboratory, tire engi-
neers can show you the flaws in this sort
of economy.

*HMere 15 an answer to 3 retread gyvp’s
praver,” expluns the engineer, rolling out
a used tire. “"Except for its worn tread, it
looks perfectly sound, inside and out. You
can't see any carcass breaks and bruises:
to the averagpe motorist, it looks as though
a new tread should double its life. But, to

anyone who knows tires, b
a i y -3
it's a different story.” v, o

With a few deft move-
ments, he strips away a
portion of the tread and
exposes a dangerowsly
weakened point in the
cord fabric,

“Now, let some rule-of-
thumb tire repairman
glap a new tread over that
weak spot. Then put the

tite on a front wheel and hit a sharp bump

at high speed—and see where vou land.
"Under certain conditions, however, a

retread is really advisable and cconomical.

Tires Worn Thin Are Very Susceptible to Punrciure;
This Casing Has Traveled 14,000 BMiles

|
J

The Tread of a Hew Tire Is Heavy Enough to VWith-
stanmd Tacks withowt Punceuring Tuabe
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may be
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a similar system buwlt

over 2,300 vears ago, and
w if the present well proves
satisfactory others are to
be constructed in north-
ern Africa where there
are enormous losses of
cattle through the lack of
drinking water,

i o o
SLOT MACHINE
SELLS TOWELS
ON CREDIT

Paper towels are dis-
pensed by a penny vend-

after he has used the ar

Thiz Odd-Looking Buillding Is o Well, Althoogh It Is All Above Groumd;

Condensation Pulls Water from the Air

WELL LIEKE GIGANTIC ANT HILL
GATHERS WATER FROM AIR

Resembling a huge anthill, a tower has
been erected in an arid section of south-
ce to become what has been
ttrmrd an aerial water well. This section,
which is devoted to horticulture, is almost
rainless, but has hot days and cool nights
and the air is well saturated with vapor.
The tower iz built with a number of slant-
ing canals on the inside, some running up-
ward from the lower rows of openings in
he wall and others downward from the
“per rows. The heated davlight air en-
‘s and rises through the former to the

r e where it is trapped in a central
wait. When the outside air iz cooled at
‘rht, it sinks through the down-zloping
1= to the central shaft, mingles with
ipped heated air there and forces

n of the moisture, the result-

g collected in the shaft and

" for drrigation. The tower

“ion of some 600 feet and

feet high. The walls

feet thick and are of

me is thirteen feet

¢ radiation from

“ing the inside

ad the aerial

*f water per

zsurface,

M the

1E-|-_|

ing machine which col
lects from the custome
ticle, instead of befor
It was found that most
persons washed their hands first, thep
were forced to search through pocket
with wet hands {or a coin to obtain a towel
from machines operated in the usual man-
ner. 5o a towel dispenser was built o
the theory that most penple are honest,

and containg a placard inviting the pntrnn
to use the towel firet, and then hunt tnr

PEY AFTER Lo
BUBLrIElL
N e ey

-

r
A

Jhar ol

If ]'-]nu.n:s‘r{l Is EI.FI:DTI.'IEFE Pollew, MEE “Towel First,
en Pay"” Device Wi ]'!5&1:!: Money

thr min to ins:rt in the slot in payment
CTV ]'I:L
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‘Floats Act as Balloon Tires on Racing Boat
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! Greater . manenverahility, more speed

rom less power output and increased
safety and riding comfort are promized in
a “ifront-drive” speed boat suspended at
three points on adjustable pontoons. In
turnine, a twist of the steering wheel tiles
the two front pontoons, affording a bank-
ing action while the rear float |:-|1nl~ Lo
act as a rudder. The outhoard motor,
mounted forward, pulls rather than pushes
the eraft and forther increases steering
response, enabling the boat to turn arotund
|:-I'-C|.':'1ik':L“:\.‘ wWilllin 115 own ||'I':_",;".|'|. '|'|'.|' l|||l-:|:'.'
15 connected with the pontoons through
air-cvlinder shock absorhbers, giving, in ef-
fect, much the same suspenzion as a mo-
tor ear on its wheels and contributing
greatly to stahility and riding comfort,

I N

M..

FROMT PONTOONS
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3 Beauty and Efﬁmencv Combined for Autoists
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‘g uricus automohi I-r. HECY
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ice stat iom, this *Servi-

cufites”” récobtiy was
QR ¢l 11 Washet@Feomn
"_ D=C., within a block |'\-|
ihe nation's capital
| Here, lowly Aivver and
’ aristecratic limousine
£ Rsplr
Eiét their ‘“heauty treat-
ments” in surreundings
maore suggestive of a pre-
tentiong hesnital itkhan =
maintenance and repair
ghep for motor cars.

Top, Draining the Crank-
case in the Palatial Service
Station : Center, Washrack
with Mowiag Track: As the
Car Moves Along, Huge
Brushes Clean Top and Un-
disiide: Below., General
View aof the “'Servicenter,”
al Which tke Service Sia-
ticn Cccupies Top and Bog-
tam Floors with Offices ba-
tween Them
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HUMAN JAW THE ICE AGE ""x{ __‘T.j Ton, Young Womas
fu L. FOUND IN/ NEERASKA o Holding Bar Which
Men probably dyfelt in America at least e ‘h:? ;}iiail:ﬂfnr?-ﬂvfhr;;:
15,000 vears ago, This conclusion has been I'H._"I g:.: :T“E-hnl;:-: ?“
T Width at Hight

e tanlin

earth apparently laid Llj"-
™own when the last of the
reat glaciers receded

pom the United States,
4 ome 15000 to 30,000
sears aro. The fragment,
along with erude bone

.‘L and flint implements and

broken bones of animals,
perhaps ecaten by the
hunter whose jaw was un-
earthed, was found on Signal in i,
western Nebraska. This butte was famous
as }sﬁmn in the days of Indian
wars, The jawbone was in the lowest of
four scparate layers of relics, showing hu-
man beings lived there in four periods

seem to date from shortly after the close

of the last 1ce age.
(52
THREE RIDE THIS MOTORCYCL
WITH SIDECARE FOR TWO

Members of the Spanish civic guard are
patrolling the roads of that country o
three-passenger motoreycles, The vehicle:
are equipped with zidecars holding tw
persons sitting back-to-back, thus enablin
a cruising squad to cover all angles of the
road, one armed guard facing the 1'4:5}{
while the other watches the front,

Q.
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This Police-Fatral Matorcycle  Has

with Seat Arrangement a

Yot 4w

T
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Lidecar for
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reached by the ithsonian Institution as 4

the result of the finding of a fragment of
ﬁb‘:”w from a human jaw in deposits of 7_35 -
[ ‘h%- ! '.'ij:: ¥y Q ol

i

ranging from ancient times down almost €
to the present. Relics in the lowest layer o

=
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TAIL-LIGHT BAR INDICATES
FULL WIDTH OF CAR

Resembling a hbrightly glowing neon
a tail-light bar now is awvailable
which extends the {ull width of the car o
truck on which it is installed and is plainl
visible through fop or the glare of ap-
proaching headlights, Illumination is oh-g
tained from two standard tail-light buolhs
inclosed in a tobular bar, fGfty-four
ninety inches in length acecording to the
width of the vehicle, Through a new ap
plication of reflection and refraction, Hti%
light 15 transformed into a brilliant streak,
visihle at preater distance than any signal
light now in use. If one bhulb burns out;
the other is sufficient 1o maintain adequate
illumination, If both burn out, a reflector
dizk in the center of the bar warns follow-
ing trafiic. In addition to the red warnin
light for the rear end of trucks, a gree

light bar may be mounted on the front Q
end to warn oncoming traffie, -

fl More than 14,000,000 of the 20904 000
familics in the United States possessed
their own homes when the last census

o
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R CTR Hnght the fur. The skins were purchased from

Picks Up Conversation with Indian hunters at Whitehorse, in the Yu-

o .ﬂ.:n].r Connection tao Te'lt— . . ANl
phone Line: Record Can Be ron, and hruug]lt to the university for
Played Immediately study. In hunting for parasites, the fur

was earefully combed and the dust was
then “panned™ in a small dish with water,
much as F_:;nhl 15 treated by prospectors,
By this operation, the professor
was pleased to lind many types of
insects, but, on looking more
closely, he also saw yvellow flakes ~
which recalled the davs when he
had prospected for minerals, Tix-
amined under the microscope, the
Makes were found to be gold, but
hunting for it would scarcely pay,
as there is very little of it. How
the hears collected the flakes is a

HDIEK LIETEHE IN ON TELEPHONE mystery. They may have caught hits of

AND RECORDS MESSAGES the metal in their claws while walking in
stream beds, later transferring it to their

Telephone messages can be picked up  hides while seratching,
and recorded by a device that has no con- Q{ rll‘,? I

nection with the apparatus or wires of the RD BATH HAS FEEDING BEOARD

telephone company. The record can be
played back immediately. Ina demonstra- ARQUND ITS EDGE
tion, Sidney Y. White uszed a rubber- Serving a double purpose, an unusual

. wiapped air-core coil anout the size of a Y bird bath made of concrete has a feeding

hasehall, placing it near a telephone box. board around the edre. The conter is filled
Magnetic leakage from the telephone cir ‘:ﬂm:h water while the recess on the edge
cuit was picked up by the col and carricd_sis for food,

to a box of suitcase size which contained
an amplifier and a recording device., The = B iy

phone message, w=cribed on an alumnum g8 W™ AT, Nél
disk, can be reproduced immediately in 3 e X A

earphones or throngh a loud speaker[ -,] o '“iu.. L 3

Each side of a sixteen-inch disk takes | -& ra B T
down about twenty-five minutes of con-3- ﬂ"'

versation. Mr. White also demonstrated a L~ [Nl & s

home set which would antomatically take = |REEES ﬁ"

down three brief messages in the absence™ i
of someone to answer the telephone, Tlll‘-g
recording of programs direct from a radio
receiver alzo is practical,

5....-
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GOLD FOUND IN SKINS OF BEARS 1

:".]15k&# ﬂ"rl?hrz.r"é'{nrs stick to the guwli

standard, or rather, the gold sticks to
theni. When a University of "-Iu:huz-:m for- n;‘i
estry prolessor went prospecting in hEn
sking brought from the Yukon, looking e s - g

for new tyvpes of animal parasites, he ..-.-—'i, B . %ﬁ.‘”"
found the expected fleas, and also unex Traslke Dégression arcend Edge ol Bied Bath Helds

peeted flakes of g (-511 ';r_'atta:md thruughnut Food far Feathered G
Lﬁw { el M

Al ooy o i1t Yo ]
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HOUSE BUILT LIKE ELEPH.&IJT
CONTAINS SIX ROOMS

Easily vizible for a distance of ejght
miles, a six-room house shaped like a
giant elephant attracts the att::ntiu‘tl of
tourists at Margate City, N. J. The

—

structure represents “Jumbo” standing in
. a feeding position and contains six rooms
furnished like a home. There are two spi-
ral stairways, one in each hind leg, and the
rooms are all on one level, cccupying an
area of eighteen feet square., On top is a
howdah or observation tower, sixty-five
feet above the ground, The body is thirty-
cight feet long and eighty feet in cir-
cumference, the legs are twenty-two feet
long, and the eyes, eighteen inches in di-
ameter, are made of glase. The house
containg twentv-two windows and 12,00
square feet of tin were required to cover
the outside,

Clgnan
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.. ! Bix-Reoom House Buile
‘Ea | ¥ o PO AT to Eesemble a Giant e
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Elephant Carrying a
Haowdah; the Is
TIJirt:r-'EigI:t eet
Liong, and the How-
dak 11 Slevy-Flve Feet
above the Ground

lv. If phosphorus is abundant, the liguid
in the bottle turns dark blue. Varving de-
grees of phosphorus in the soil show up in
colors from dark blue to colorless, the last
revealing a soil equally bad for crops and
for human food. Phosphorus is important
in hone building,

771 g ::I_}
MC'L'I?; Z‘GR AUTO LIGHTS SHOW
WHEN BULE GOES OUT

Motorists driving at night often are un-
able to tell when a headlight fails and un-
wiffingly drive with only onelamp. To keep
them informed as
ta the condition of
each light, a small

LN T
I
:
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PLANT TEST FOR PHOSPHURUS
.bF' -~ REVEALS S0IL CONDITION

<= oter vears of guessing, the farmer now
Lipe .
ette able to determine the amount of phos-
nhorus in the soil by a simple method,
CONGrom growing plants in the soil to be test-
l..,"'hl.d, about as many cuttings as would be
| . yused to make a cup of tea are sliced off
and crushed slightly with the fingers to
' ring out the juice. Then the cuttings are
placed in a bottle flled with a speeial
chenﬁal compound aml shaken vigorous-

double-slotted
steel elip that fas-
tens onm the head-
light rim is being
offered, The clip
projects just far
enoigh to reflect
a tiny spot of light
—  from the lamp to
which it is attached, so that the driver will
know a bulb has failed when the reflegtjon
ceases, "-' éﬂ
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Amazing Story
of the Wonders
Promised by the
Dawning of the
AGE of ALLOYS

By G. EDWARD PENDRAY

NINE persons out of ten, asked to name
the lightest metal, will unhesitatingly
say aluminum, but they will be wrong.

There are at least seven metallic elements
lighter than aluminum. One of these,
lithium, is so light that it weighs only half
as much as water and floats like cork.

If the present era is one of iron and
steel, the next certainly will be one of light
alloys, It costs as much to haul a ton of
vehicle as it does a ton of payload, wheth-
er the vehicle is an automobile, railway
car, airplane or dirigible. And so0, even
the railroads are seeking ways of lighten-
ing rolling stock to cut expenses.

It costs $300 per ton per vear to haul an
elevated railway car. Lightening a ecar a

¥4
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& .l:he
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single ton or cev-
eral tons is abso-
lutely possible to-
day, and a $300
5avVing per car per
vear would ron in-
to millions of dol-

£
lars, allowing reduction of rates, changing”
losses into profits and increasing the life |
of the equipment.
By constructing the wheels, fuel tanks, -

-
control parts and wing ribs of a lighter
alloy, an airplane manufacturer saved 400 .
pounds in weight in a six-passenger ship, »
increasing his flight range 500 miles. By
retaining the same flight range he can
carry two extra passengers, and thus in-

crease his revenue thirty-three and one-
third per cent,

<
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Top, Holding Aleft Twe Ten-Foet Beams of Hﬂfﬂ
Welghing Thirty Pounds Each: Ahave, Applying A

The frst answer of metallurgists to the
_demand for lightness was the development
Jof alumipnm gnd its alloys. From a rather

& : A g a o
expensive curiosity, thesmetal has withmn
a few vears becosie a structural material
so common thit it 15 now heing used for
the falbricapion of objects all the way from
kitchen ylensils to flat cars, The success

e

e Alley,
wminum Falnt

lithiium awd the other extremely
light metals seem considerably
less  fantastic and unattainahble
today than it might only a few
VEATS o,

The seven metallic elements
lighter than aluminum, in the
order of mncreasimg lightness,
are strontium, hervllium, mag-
nesium, caleciom, sodinm, potas-
sium and lithium, Of these, the
last three are lighter than water.

In the case of every one of
these, the pure form is practi-
cally useless, because of lack of strength,
rapid corrosion in air or water, low melt-
ing point, extreme softness, or other fac-
tors,

In spite of these obstacles, rapid prog-
ress is being made toward overcoming ob-
jections to the vee of some of these metals
in structural work., Magnesium alloys are
now manufactured in comm®reial quanti-

(. m.(ﬂ.ir ars
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The Entire Skin and Main Structural Fijrt: of Thia

Alrplane Are Made of Aluminum Alloy

ties both in this country and in Germany,
being pumped in the form of brine from
ordinary wells,

This is the only metal that is not mined
and produced from ore. Its base 15 mag-
negium, and while magnesium itself has
been known for more than a hundred
years, it was not until recently that it be-
came commercially available,

Magnesium is very little heavier than
wood, vet has the strength of mild steel,
and iz the third most abundant structural
metal in the world. This makes it seventy
times as plentiful as nickel, 200 times as
abundant as copper, and of all engineering
metals, it is surpassed in quantity by twao
onlv—aluminum and iron,

FPumped through underground pipes in-
to giant tanks, one of which has a capacity
of 100000 gallons, the solution is sub-
jected to processes which remove the cal-
cium chloride and bromide. The remain-
ing magnesium chloride is dried, and the
final operation consists in flowing it into
large electrolytic cclls, where it is melted
with common salt under terrific heat. A
powerful carrent is then shot through the
bath and decomposes the magnesium chlo-
ride into chlorine gas, which is carried
away, and magnezium metal that floats as
a silvery layer and is immediatelv skimmer
off and cast into ingots.

But magnegium, like nearly all metals

-
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15 little used in its pure
state, because of its low
strength and lack of
toughness. Small guanti-
tics of other metals, such
as aluminum, manganese,
copper, zing, tin and ea
mium are melted togeth-
er with magnesium, a
suitable alloys are pro-
duced, ranging iro nfi
ninety-two to ninety-5_
eight-per-cent magnes iﬁ\‘

:§, are retained,
his new series of allovs is indicative

sibilities in structures, It indicates that
problems are heing looked upon wit
ngw minds. The production of this ligh
aterial has increased twenty times in the
ast few wvears and the cost has been re-
uced from £5 a pound to thirty cents,
What docs this mean to the world 2
W. A, Mankey, eminent aeronattica
and mechanical engineer. has estimated
that needless weight in automobiles, air-
planes and other means of transportatio
is costing the traveling public 310,000,
per vear in tires, fuel, overhead and othe
operating expenses. L ing ghe weight




of rntatmg and reciprocating parts of ma-
chinery gives increased speed and mini-
mizes vibration and wear.,

The advantage of light weight in porta-
ble tools is obvious. Tests have proved
that reducing the weight of a riveting ma-
chine or portable drill reduced workman
fatigue and gave increased output in pro-
portien to the reduction.

In the home, appliances to make the
work of the hovsewife easier still can be
improved. Vacuum cleaners, ironers, car-
pet sweepers, through lighter weight,
wotld be more eazily operated and require
miuch less energy and tim

But how abont the cost
of attaining lightness?

The zavings in operating

cost, and the ndvnnrngv.@

of longer life, will more

than offset the additional

cost of lighter metal in

many products, and engi- -

neers are learning that ™ |
weight does not mean
strength.

The development of
snccessful magnesium al- 3‘{3
lovs is a first and impor-
tant step in the harness-
ing of the seven ligh
metals to structural use,
The next most successful =

perhaps of rocket ships will
make an even greater de-
mand,
Engineers are working,
but the most radical im-
'|'.Irl.'.l"|.'ELT.II:'I'I:t!-i. Tﬂ-"l':'.' Come ont
‘ of a great factory or lab-
oratorv—aor out of a back-
vard shop,

allovs to date are those of =3
heryllium, These weigh

a trifle more than maphe=
sinm, but have an advantage in the 111ghu‘
mellmg point of beryllium, which is nearly
that of iron.

The principal disadvantage of beryllium
allovs 15 the cost. The pure metal cannot
now he obtained for much less than $100
a pound, but by certain short-cuts in the
process of manufacture when alloys are
to be made, they can be bought at $50 to
60 a pound. This price is still much too
high for general purposes, but the alloys
will be used where lightness, high melting
point and great strength are important
enough to offset the cost.

The ficld of experimentation in alloys
of these light metals is one that will be-
come increasingly important, The devel-
opment of aircrait and fast vehicles on
land and water has stimulated it: the fo-
ture construction of huge dirigibles and

—

e - ——

Top, Magnesium-Allay Crankcase; Center, Magnesiume=
Chloride Well: Below, Aluminum Elevator Dioors
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:F!!i::r-:!c with Stabilizers
fer Travel om Land or
Warter - When Lowered,
the Aunxiliary Rollers
Hald the Vahicle SBteady
i the Water
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old roofs showed it consisted al-
most entirely of copper sulphate.
Sulphur dioxide from burning coal
provides the sulphur that reacts

"BICYCLE ON DRUMS TRAVELS
ON LAND OR WATER

At home on either land or water, a hicy-
éle equipped with stabilizers has made its
appearance in Paris. It is known as a
“cyclomer”_and has two large drum-
g wheels to each of which are at-
tached two smaller spheres which can be
raised or lowered. When lowered the anx-
iliary rollers serve as stabilizers tor water
travel. On land the small spheres are
raised and the vehicle travels like an ordi-
nary bicvcle,

-

COPPER ROOF QUICKLY AL":ED
ﬂ:-“-‘fﬂ WITH CHEMICA BﬁTH

Previoud]y M&ﬁ?‘h fh:u :npper

and its alldyvs aszsume after years of ex-
posure to the weather had been consid-
ered as reliable an indication of its age as
wrinkles and gray hair in a human being,

ﬂ;rri‘m\‘e—wnm-a mWelthod for the
pid development of patina on copper,
nd now a few spravings with a chemical
can turn the freshest copper roof or spire
mte one of venerable appearance within
| twenty-four hours. Discovery of the meth-
od was delayed because the patina ha
heen constdered tn I‘:r.’: a copper carbonate,

while aua.l'-rsf; mlm‘ing matter on

At /L,J..,,

but this is no longer true, Two tha]quu [

with the copper, but even in hadly
polluted industrial atmospheres
from ten to fourteen years has
been required to develop the col-
oring by natural weathering. Ar-
chitects demanded a guicker
method, and a ten-per-cent solu-
tion of ammonium sulphate was
found to be an effective coloring
chemical. In England, an electro-
Iytic method is used that requires
only ffteen minutes, after it was
found that some ammoninm-sul-

phate solution treatments tended to break
down under severe weather conditions.

NUMBER OF MILES PER GALLON
0 Y aDLD BY AUTO METER

Motorists now can measure the exact
ileage per gallon of gasoline their cars
eliver at any speed with the aid of a mo-
r-performance meter which attaches td;
. the steering-wheel

post. It 15 about
the size of a volt
meter and is clec-
trically operated®
An indicating
hand swing: {from 3
left to right, de-

| pending on speed,
| and by dividing
the speedometer
: reading in miles
per hour by the meter reading in gallons
per hour, the miles per gallon hgure i
reached. For instance, if the meter pmnt

]m four at :ﬁcwna ulgm hm::r

."
L’

-
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the car would be delivering ten ilef to
the gallon of fuel. The gnsn]m&' travels
through a small upright cylinder before
reaching the carburetor, and as the speed
increases, the gasoline flow increases. The
pressure causes a piston in the cylinder to
rise, and a contact attached to it shdes
along an electrical resistance which causes
the indicating needle to Auctuate as the
piston rises or falls when the pressure in-
::re:;llws 4!;‘ decreases.
@ /LYy

LIGHTNING ROD PROTECTS TREE

Valuable trees may soon be protected
by lightning rods as the result of g recent
experience in Washington, A large mag-
nolia tree was tramsplanted and was still
supported by four steel cables when it
was struck by lightning. It was found the
cables had acted as a ground and the tree
is expected to survive. Tests are now be-
ing conducted to determine if some such
conductors might offer protection for any
valuable tree whose owners wish to go to
the expense of guarding it.

ey i3 ,ii,—t:r' g
MODEL OF STEAM-FIRE ENGINE
IS REAL WATEER PUMPER

Only thirteen inches high and twenty
inches long, a model of the old-fashioned
steam fire engine, now in the Smithsonian
Institution,~is able to throw a stream of
water fr:zr{ feet. It was constructed in
1912, laggely from memory of the fire en-
gines that were in common use until a few

vears figo. It is complete in every detail,
and g feature is the hand-fired boiler that

Fenerples she; IjII to -Jn-: W l|l.I t-'E
|-'“|:L L '..I—"..,.-"l. 14 ':.

This Madel Fire Erl.
Feet; It 1s

& Can Etm.-] u- ﬂwum Foriy
ampl:le
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Mame of German Hunula:turﬁn Is Spelled
on the Clouds by Giant Searchlighe

“Persil,’"

THEREE BILLION CANDLEPOWER
IN SKY-WRITING LIGHT

Equipped with one of the most power-
ful ['_“ITLI'JLCtL'I'I:'H in the world, a German shio
ia cruising in the Baltic sea and w rbng in
the night sky with a 3,000,000,000-candle-
power light. According to Professor Geh-
loff, astronomer, this light would appear
to somcone on the moon as coming from
a star of about the sixth ovder. A frame
requiring the utmost accuracy of adjost-
ment 15 used in projecting the letters, an
meorrect  adjustment of one-hve-hun-
dredth of an inch resulting in deviations
of fifty feet when the letters are projected
onto the sky. The frame has 30,000 parts.

[ Popular Mechanics Magazine does not
publish the name of the maker or seller of
any device described in its pages, but this
will be furnished free upon application to
our Bureau of Information.
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By D, N, GLASS

THE largest moving object on this plan-
et has been launched into the sea. It
burstz with strength, but responds to a
man's touch: it looks colossal, but moves
with the grace of a grevhound. Tt 15 a ship.

This ship is the answer to the demand
for more speed, endurance, safety and
comfort on the transatlantic boulevards.
Her activities will be confined to one

22D
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The Latest

GIANT

acean, where she wi'.ll swim hetween two
ports like a whale within a tank. To the
west, the Panama canal shuts her out of
the Pacifie, and to the east, the Suez canal
bars her {rom the Indian ocean. No such
colossus was ever imagined by the engi-
neers who designed these important sea
links,

In order to visit the far east this new
ship, tentatively called the *T-6" will
have to go via the Arctic or Antarctic seas.
And only New York and Havre will ac-
commodate her with a berth and provi-
510MS, ' : F

The great “T-6," which will require
about five years to build, is sponsored by




of the SEA

the French line and the French govern-

ment. Dimensions alone do not make her
a ship for history, But it i her size which
allows the multiple wonders which form
the “T-6" Her length over all is 10146
feet: her beam, 117.81 feet. The ten decks
between the engine room and sun deck
are served by ten elevators, each with a
capacity of thirty passengers. The four
turbines will develop 160,000 horsepower,
capable of driving forward the “T-6'5"
75,000 tons at a speed of 34.54 miles per
hour,

Not a piece of coal will be found on
board. The power plant consists of four
steam turbines coupled directly to gener-

ators which will supply electricity to four
motors, Each turbine runs independently.
All the ship's accessory machinery is elec-
trified,

The “T-6's" staggering dimensions are
made possible by an intensive application
ot the most modern practices in science
and marine architecture, To wit, in plan-
ning the interior, her desipners realized
that no dining room worthy of such a
ship could be built unless the funnels
‘tween decks were removed from their tra-
ditional place. In order to have sweeping,
unohstructed interiors, it was necessary to
run the funnels up near the port and star-
board sides of the ship, instead of through
the ship's center line. By such ingenious
planning, they achicved the largest room
afloat, and what 15 probably one of the
world’s larpest dining halls, Tt 15 three
stories high from end to end and com-
mands a clear view for 4K feet, Without
the least crowding, the “T-0" could trans-

ol
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port a city of 123000 people across the
Atlantic in Gfty weeks, If stood on her
end, she wonld soar above the Chrysler
tower and dwarf the Woolworth building,

FTER LALRCHIMNG

PLAbIr oF
COMSTRUCTION
SITUATIOMNS

L e W

The “T-6" will carry enough oil and water
i her double bottom to float a large Mis-
slgippi river passenger steamer,

The main dining room will accommo-
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THE GHEAT [IHNG S00 R

A5 PROVIDED BY DIVIDING

UBTAKES From THE
FURBMACES TO A FUMMEL

ot

date 1,000 ]lru]l]-e: at one w.ill:ﬂg'; the com- da ¥ and 40000 to S0 meals on the aver-
bined capacity of all her dining rooms is  age crossing. Four hundred watters will
2300 people for one sitting. The kitchens  operate out of the main kitchen at one
will be equipped to zerve 10000 meals per time, and 165 cheis will prepare food for
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data and publie hahits
proves the practicability
of a 73,000-10n -;|'_-i]'|_ A=
cording to Pierre Mal-
glaive, director of the
French line, in charge of
building the “T-6."

If Columbus in his flag-
ship and the *T-6" had
started across the Atlan-
tic simultaneously, the
latter would have arrived
in America when Colum-
bus had covered nnly 500
miles| The “T-6" could
circumnavigate the globe
at the equator in thirty
days of running time. In
a race around the equator
X between the Twentieth
-‘f “entury Limited and the
-6, the famous train
wold beat the ship back
to (e home plate by on-
ly ten days.

The ship's bow presents
a numhber of unigue and
promising characteristics.
[t is neither like the full

bulbous bow on w:ﬂ-

R !
s

the 2200-add passengers. The crew of

L,O0D will be served from a separate kitch-

eil. About G000 pieces of chinaware and

crockery will be necessary to serve pas-

HETIECTS For the dining zervice alone, |

150,000 pieces of linen are necessary: for ‘
|

all services, the ship will need 400,000
pleces,

Robert Fulton’s first steamship, the
“Clermont,” could easily fit inside one of
the new ship's three funnels. Henrik Hud- |
son s Hagship, the “Half Moon," could fit |
mto a small corner of the engine room.

The “T-6" does not represent an at-
tempt to build a ship in order to establish
or heat a record. The economics of ship-
ping demand, first, that the ship pay back
the 28,000,000 cost of construction as well
as provide for maintenance and a reason-  Above, Close-Up of the H"ﬁn Rudder Past: Below,

3 ey Sectlonal Yiew of the Ship: te the Divided Upiaks
able profit, A careful analysis of shipping from Engine Room to Funnel

iy Sy
1 e 8
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Hull af :Eup;"l’-ﬁ" under Copstruction; One of the Unususl Features Is the

“Whalsback Baw” with a Curved

k Designed to Throw OF the Crushing Weight of Warer and Decresse Wind Eesistance

men,"” nar like the old-fashioned knife-
edge .-E}[.I-E. but is clipper-shaped with a
very graceful semibulbous effect near the
keel; it eurves up into a rounded, stream-
'litled rigid deck covering such as no ship
is known to have.

Passenger recreation i3 provided for by
numerous deck sports such as tennis, clay-
pigeon shooting, and squash. Besides,
there is a large swimming pool, a frst-
class gymnasinum, a Punch and Judy show,
and the first fixed theater ever built into
an ocean vessel. This theater will have
permanent seats accommodating 400 per-
sons. 1he stage will be large enough for
the production of full-length plays, musi-
cal revaes, operettas and tableaux,

A new method of addrezzing audiences
at sea will be found on the “T-6." By talk-
ing into a microphone in his eabin, the
captain, or any other person, will be heard
in all the puhlic rooms, Concerts and ra-
dio talks picked out of the air can be re-
broadeast likewise. In emergencies, the
captain can talk directly into the ear of
every person on hoard, even though the
“T-6" is almost one-fifth of a mile long.

Passengers may speak with friends
through an inter-cabin telephone system
such as prevails in hotels on land. They
will also carry on two-way conversations
with phone subscribers in Europe or
America—without leaving the confines of

their respective cabins,

V-SHAPED BELT BUILT LIKE COG

PREVENTS BINDING (% /{

Built like a cog, a V-shaped belt of fab-
ric and rubber 15 obtainable for all types
of shop equipment
using a multiple
belt drive. The
cors do not en-
rage in use like
regular gear teeth,
but provide flex-
ibility and prevent
sidewise distortion
which might tend
to hind in the
wedgt-shaped

gr::u:nﬁs of t'ht:
puﬁ
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Piano with Twao Heyhoards, Two Sounding Boards and
Twn Sets of Strings Used in Radio Studia

%*- PIANO WITH TWIN KEYBOARDS
USED FOR RADIO

One_radio-hroadcasting company 15 us-
ing a piano with two keyhboards that
sounds like two instruments when played.
Except for the double kevboard, the piano
looks like any other instrument and is
played by one person, It was made in Ger-
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SEA LIONS KILLﬁn 10 PREVENT
(SLAUGHTER OF SALMON

Murr.. than 1,100 sea lions and pups paid
the penalty of belonging to a too numer-
ous race a few months ago when that
number of animals were killed during the
annual government hunt of lions off the
coast of Pritish Columbia, Too many sea
lions play mvoe with the salmon fisheries,
50 each vear the excess animals are killed
off. Despite the annual weeding out, the
sea lions are still one of the preatest dan-
gers faced by the salmon. They are very
wild and ditheult to reach on their lonely
rookeries near the mouth of the Skeena
river, and bad weather often hampers the
summer hunting operations.

Lie e
FLASHLIGHT WITH NO BATTERY
HAS ITS OWN GENERATOR

Instead of a battery, a flashlight recent-
Iy developed has a small and compact gen-
erator operated by a spring. Twisting the
small end of the light winds the spring to
operate the dynamo, A few turns assure
constant light for a considerable length of
time, and at the first signs of dimming a
few more twists renew the brightness,
The light may be focused with on® hand,
using the same button that turns it on

many and has two sounding boards and yand off. Each light is equipped with three

two sets of STI':IIZ'IES

COLDEST COLD EVER PRODUCED
(b /( » 3 1S NEAR ABSOLUTE ZERO
J Absolute zero, the completely cold [mm
at which all temperature ceases and heat
vanishes,

degree beyond the reach of man.

lute zero is 273 degrees Centigrade below -

the freezing point of water, and Prof.
W. H. Keesom, of Leiden University,
Hollan
temperature of minus 2723 degrees. He
obtained this low reading by keeping a’

small quantity of lgunid helium stirred==

while producing a high vacuum over it
with two powerful mercury pumps. This
is one-tenth of a degree below the previ-

ous record, but when ahsolute zero is the ;
arTe =

goal, the list few tenths of degrees
like the last few hundred teet in HLd.].:In
& mountal

el nes EW*”‘—'-—F?H?/JL

.|'.-|!'q.£|: _._E-_,_{"' b i

I.S- [F LYY 1::I|'|.1_'!|' E-E“.’!!‘]l-[l?l'lthﬁa of i o
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as succeeded in producing a =

|'an1-p5, the two spares resting in a space
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- 9 Push a Car
%ﬂ.@% @ You @ J‘ﬁ. ® Lﬁamm
It's not a question of how much muscle mq"&

vou have, By no means—rather, the hig
thing is, how do vou do it?

Here's a stalled car. Out vou go for the
big push. Do vou go at the job as marked
wrong—all abdominal and arm muscles?
Or, do vou work with the heavy back and
leg muscles as pictured in the second
sketch., You can
push halt again as
much, and this with
lezs etvain, |-_'.' L!I.-:|I1.'_':'
the latter methaod,

Mavbe you own a
boat., Compare the

o

AcCCHracy, but halk-

way down the han-

dle and vou are ex-
erting twice as much
torce to drive the
mhatil,

Evervbady lifts,
It may he the fur-
nace ashes, or a

clothes basket, or a
wheelbarrow. The correct procedure is
the same in every case: Squat, don't bend.
Bending at the waist to pick up a weight
puts a terrific strain on the pelvie hones
atul surrounding muscles ) squatting, you
put the laadd -|’|1I'|1-. rup to the stronger
leer and back muscles,

This simple thing of opening a jammed
window, Don’t try to Lift it with the fore
edee of VO hands along the sash edze.
Giet under it. Catch
the sash on the

. heels of vour hands

and push., The ac-

: : tion 15 entirely daf-

mechameil actions ferent—as different

shown in the Hpper ag tioght and wrong

. = el =t L o

part ol I'|'H,' [l ¥ | .;'-I.._- x ,;]1||._1],| e, ]'-:-='I'|1-'I'll-

and you can easily her to et close to
see that fending the waisht

with the feet should
be done as shown 1n
the first right-hand sketch above and not
in the scissorlike manner indicated in the
second.

" Leverage is a great thing, Most people
realize that a little man on the end of a
long lever can lift an enormous weight,
Yet, give the average person a hammer
and bang goes the idea of the lever, Chok
ing a hammer gmay add a little to vour
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STEAMSHIP ON MOUNTAINSIDE
IS ROADSIDE RESTAURANT

Motorists following the Lincoln high-
way through the Allegheny mountains
east of Pittsburgh are amazed to find a
“steamship” perched on the side of a moun-

/Y
4:?:5
NIC

Hoted and Festaurant Built Like a Steamship Standing
o0 a Prominence im Allegheny Mountains

tain-at me"ﬂuint where there is a par-
ticularly fine view of the surrounding
country. The structure iz a hotel and res-
taurant, built in the form of a boat, and
stands at an clevation of 2464 feet. From
its deck, tourists look into three states and
seven counties,

UNITED STATES IN THIRD PLACE
IN MOTOR-SHIP NUMBERS

America has advanced to third place in
the mumber of maotor ships in operation
since 1915, when not a single motor vessel
was running under the Stars and Stripes,
At the close of 1931, the United States was
surpassed by only Great Britain and Nor-
way i the number of such craft. This
country had a total of cighty-four motor
ships in operation with a gross tonnage of

544,673, Great Britain had 364 of 2621914
gross tons, and Norwav 270 of 1,651 407
tons, out of o world total of 1,275 vessels —
with an agerepate gross tonnage of 8,510,- 37
634. While this country is third in nurnm.__;
ber of motor vessels, it is surpassed in ag- Q§

gregate tonnage by the I‘hl:th:.r]&n-rls with
eighty-three vessels and 1 gross tonnage
of 623,065. Swedeu also has mgi‘u_'r-thr

such -vesseld, w:Lh a Iess

Il qu . ,.,,L, u] Lot
; L_,-'I

L &

tmmage:h,‘ a

During the first half of this vear, America
built no new motor ships. In size of ves-
sels, the United States 15 surpassed by
eight other nations, this country having no
vegsels in the 15000 to 30,000-ton class,

»ie/

STABILIZER ON STEERING GEAR
DRIVING TROUEBLE
111 SH%EF RRIYING TROUBLES

Many of the -
tomaobile driver's
steering troubles
are eliminated by
astabilizer that
holds the tie-rod
at a uniform ten-
sion. It is =aid to

— stop wheel wab-
ble, oscillation of steering wheel and
shimmying, and to make all stecring eas-
ier. It is installed by clamping on the front

eand?o
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ﬂ;&i n?:rh-l dies one-
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L tion, withoot working parts.

LIGHT FILA
ONE-TENTH 8I1Z
F HAIR

tenth the zize of a man's
hair are used in drawing
the tiny filaments for the
six-watt inecandescent
lamp. These dies, many
of which are produced in
Treyoux France afe
made by boring tiny holes
in rough-cut diamonds.
In the making of fila-
ments, the tungsten is
drawn through ninety-
afive dies, each with a smaller hole, until
the last is @ mere -:.]1:1_1!: Enough filament
wire for 606,660 lamps i3 drawn from a
bar of tungsten three-eighths of an inch
square  and twenty-four inches long,
weighing one and one-third pounds, So
small are the die holes that as many as
thirty attempts often are made hefore a
good die results, A conical hole is drilled
halfway through each side of the diamond
and where they meet, the die i form d

IL ?APﬂRIEER FOR SHO
EATIHG COSTS

| Low-cost oil
now may be uti-
lized as a practical
substitute for ga
in indiustrial heat-
ing by means of a
vaporizer which
atomizes the liguir
fuel toa high]v

ture. A feature of
1is vaporizer is its accurate and positive
temperature control, making it adaptable
to. virtually all heating operations fro

kiln h1lnn_g Lo hlgll speed-steel treatment®™ prote

The unit is simple in design and construc.

is attained by subjecting the fuel oil to the
at of a pilot flame. Complete combus-
tion prevents smoke, soot or odor, and
blast noises are negligible owing to the low
air pressure required for various heats

[ The rainiest time iz late afternoon and
evening, weather reports sho

:;}v . g
A cwny s Sl
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combustible mix-~ Reversible tips

:‘l.tnmizatiug‘?ﬂne side of the
e
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Electric Trains Which Op-
dystem Without Accidents

DISPATCHER FOR TOY RAILROA
PREVENTS COLLISIONS

When uzed with a toy electric-train lay
out, & miniature antomatic dispatcher per-
mits a boy to run from two to five trains
over his system without collisions or oth-
er interference, The dispatcher also turns
on lights at predetermined times, throws
gwitches, gidetracks slow trains to give the
right of wayv to faster ones and makes it

7[:'41-:9[:1& to lay out a whole schedule

movement for I.|:1|n~':-r switches and wn‘%

sorics requiring six minutes to complete,
The operator decides the maneovers he
wishes to accomplish, then cuts holes in a
paper revolving drum, each hole repre-
senting one maneuver, If the holes are
woperly cut, the miniature railroad goes
113:5:::;cr'1tlin5lu]u n a switch 15 pressed.
.
FURNITURE LEG TIPS REVERSE
TO PROTECT FLOO

orthe legs ot
irs, tables anc
other furnitidre ar
available for the
ction o
floors and rugs

tip, which is at-
tached to the end
ach leg, 18
made of nickel-
lated steel, while
he other 15 of
eather 1':r|1]1r¢.];'rt LLL{[ W :|t|1 wax, which pro-
face, .
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cover property, save lives
in a burning building or prevent
a suicude, the expert locksmith ac-
cepts it as part of his q].ill:'.' round,
Picking locks 13 his trade, and if
now and then he picks up a hittle
atdventure on the side, why that's
all to the gaod,

The term “locksmith™ invariably
suprests the itinerant maker of
duplicate kevs who patrals our
etreets i the company of the nm-
brella mender and thesseissors
grinder. How surprised, therefore, was
the general public recently when an ex-
pert lockamith, Charles M. Courtney, pres-
1dent of the American Association of Mas-
ter Locksmiths, was summoned to Europe
to advise the salvagers of the gold bullion
in the hulk of the sunken liner “Egypt” on
how.fo open the safes without resorting
thL torch, The locksmith was able to
the diver: such exact nstructions
that the two remaining safes were opened
as if the actual keys had been in hand.

536 - wam&ﬂ

ith [lses the Same
the Buorglar in
ination Locks;
miling a Hole
oo el at the

Left, the Locks
an'I: Employed
Conquering Co
Here an Expert Is
in the Deor of a Sale

Tumblers of Such & Locky When He
Reaches the Tumblbers, Opeging the
Bafe Door Is a Simple Task :“Below,
a Modern Key-Making Machud, &
Far Cry lrom (AT ST LI e
C1rr|e~| by the Itimerar |' Locksmith

of the Btreets A Few Years Ago

While in Europe, Courtney unlocked a
safe in a cellar of a former palace of the

Hohenzollerns, in Kiel, Germany, which
had not been opened since 1918. What lay
inside that safe the locksmith never knew,
And herein lies the peculiar irony of the
locksmith’s trade. His job is to pick the
lock, but what lies behind the closed door
remainsg to him, if the owner so wishes it,
as much a secret as ever.

The lockamith is satisfied to let it go at
that. He never lets curiosity get the het-

W
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Top, Charlea M. Courtney, Expert Lockimith, in His Workabep;

Eclow, Ormate Hey of the Last Century

ter of him, for when it is considered how

similar are the immediate objectives of the

locksmith and the burglar, although their
interests part bevond the actoal opeEning
of the lock, it can be seen how easily a
locksmith may give his client a wrong im-
pression as to his motive.

@/497

KNG LOCKS

There are, however, unscrupulous lock-
smiths who will, for instance, kecp a copy
of a kev when asked to make a dupheate
or repair a lock. Ilustrating this is the
story of a locksmith with a shady sense of
honor, who, upoen being commissioned to
make a duplicate key for a certain large
office, made an additional one for himself,
which he later nsed in entering the office
on several occasions and rifling the desks.

The modern lock traces itz lineage di-
rectly to the wooden lock and key of the
Egvptians of 4000 vears ago, who devised
a principle of security which is
hasically the same as that of the
best locks of today, Essentially
this consisted of a long wooden
liew, at one end of which were
placed a number of iron pegs,
= these pegs being so arranged as
 to come in contact with corre-
sponding loose pins in the casing
of the lock, Upon insertion of the
key, the pins were lifted by the
pegs, thus permitting the freec
movement of the lock holt. Since then it
has been a matter of improvements in the
methods of manufacture and in workman-
ship, but the basic principle has always
been about the same. In the last century
Linus Yale, Jr.. adapting the pim-tumhler
system of the Egyptians, gave the world a

Bl
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Lockamiths Bometimes Are Called On to Open Huge Dosrs Such as This; Mote the Giant Hinge on Which
the Tremendous Weight of the Doer Bwings When the Combination Is Released

lock which could be opened with a flat,
convenient key, in place of the round,
heavy one in use up to that time.

The warded lock, comprising a plate
with wards, or protuberances, which calls
for a key that has been cut in such a wayv
as to clear the wards, came into being in
the Middle Ages. In 1778, 2 man named
Barron combined the warded lock with
the tumhbler, this latter consisting of a
notch in the bolt, into which a lever had
to drop before the bolt could be drawn
back by the kev. This principle, improved
upon by one inventor after another, final-
Iy brought us to the combination, keyless
lock of today which 15 operated by means
of a dial,

Locksmiths who have proved their abil-
ity and received some publicity on this ac-
count live always under the clowd of the
danger of being shanghaied into the serv-
ice of a gang of burglars. Constantly on
their guard lest, by some ruse, they be
made the innocent perpetrators of a roh-
bery, they will never make a key from a
wax impresgion or a drawing or a lock
number, nor will thevy agree to pick a lock
for a person unknown to them unless a
recognized authority like a policeman is
present,

There is, however, the story of a seli-
stvled “minister,” dressed in appropriate
garb, who one day asked a locksmith to
open the front door of his church as he
had left the key at home. As the lock-
smith was picking the lock, he noticed
that the minister suddenly took to his
heels. Another minister had arrived on
the scene—the real one this time=—and the
locksmith was left "holding the bag.” He
soon convinced the minister of his inno-
conce,

Expert locksmiths are unanimously of
the conviction that there never has exist-
ed any such romantic personage as a “Jim-
my Valentine,” that lovable crook of the
imagination who sandpapered his fingers
to make the tumblers drop and gave the
girl. In the first place, they say, nobody
can solve the combination on g safe, and
i the second place, the tumblers do not
drop.

Some vears ago a burglar picked the
lock of the street door of an office build-
ing, climbed to the tenth floor, unobserved
deapite the presence of a watchman and
scrubwomen, picked the locks of four
doors leading into and between offices,
waorked the combinations on three differ-
ent safes, and, to make matters complete,
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picked the locks of several desks,
his exploit netting him a total of
200,000 1n stocks, bonds and mon-
cy. The public admiringly dubbed
him a Jimmy Valentine in the flesh,
but the experts among the lock- |
smiths zaid he was a lockzmith whao
had somehow learned the combi-
nations of the safes,

Sometimes the locksmith risks
his life in the pursuit of his trade.
At Lafavette, Ind., some time ago,
burglare had drilled a safe, in-
gerted explozives, and lighted the
fuse, but, contrary to reasonable
expectations, no explosion result-
ecd. Puzzled, they abandoned the
task and departed, leaving a note
warning all not to try to open the S
safe as there were danperou: ex-
plosives inside., The next morning
an expert locksmith was called,
Firat he made the explozive mate-
rial inactive by admitting a chem-
ical hiquid through the hole made
inn the safe by the drill. Then, us-
ing a drill to line up the tumblers,

Above, 'Lruirlf Drelicate Instruments to Pick Lock [nside
a Safe; Letr, Showing Mechamism of Yale Lock as
Key Is Dnserted

prematurely discovered, with the conse-
guent flight of the thieves or immediate
hidhimy or destruction of the soupht-for
evidence.

The expert locksmith, unless forced to
do =0, never breaks open a lock or uses
violence, This 15 unprofessional, smacks
of the cracksman's methods and caoses
damage. Tools are all-important. The

(Comtnmmed 1o fage 121A4)

of the now lifeless explosives.

The locksmith is frequently called
upon by the police to act with them in
making a raid on a speakeasv or a gang
of thieves. His job is to pick the lock
ofn a back door or a loft door within a
fraction of a minute, as the possibility
15 always imminent that they will be
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Progress of Fire Fighting Since Revolution

Ahove, Philadalphla Fire Chief in
Calonial Cestume and, at Right,
Early Piece of Eﬁuipmum belore
Independence Hall: Below, Wa-
ter from Modern Apparates Play-
ing on the Building

Contrasting colonial fire-fighting meth-
odds with the modern way, the Philadelphia

fire department recently “saved” Imidc-
pendence Hall in a demonstration of the
progress that has been made since revalu-
tionary davs. Garbed as old-time volun-
teers, a company of firemen equipped with
hand pumpers and other ancient apparatus
responded to an alarm sonnded by town
criers with rattles. After they had shown
how a blaze wonld have heen extinguizhed
at the birth of the republic, six pieces of
modern equipment responded to an alarm
and demonstrated how a blaze today
waould be handled, Independence Hall has
long been under the special care of the fire
department, and yearly drills are held so
no time would be lost if fire ever threat-
ened the structure,

"SHARE-EXPENSE" MOTOR TRIPS
)\ F OFTEN FRAUDULENT

Recent police investigations in several
cities have disclosed that the “share-
expense” method of making automobile
trips—once the device of thrifty motorists
and travelers alike—has been developed by
unscrupulous persons inte a elever seheme

A L)
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for defranding passengers who attempt to
save money by sharing expenses of an

auto journey to their destination. The
methods used by irresponsible drivers are
different from those of a reputable travel-
booking agency and usually are easy to
detect. The “wildcatter” ordinarily buys
an old model of an expensive make of car
for a small sum, sets up his own travel
agpency and solicits business. The untvary
customer pays this agency a small sum for
the hooking and receives a receipt, but is
required to surrender the receipt to the



driver and pay the balance of the sum
agreed upon when it comes time to start.
This procedure should serve as a warning
to the passenger because it leaves him at
the mercy of the driver. There is further
evidence of dishonesty if the driver warns
his passengers to inform any inquiring of-
ficials that they are merely friends and not
passengers and are onlv sharing the ex-
pensze of the journey. Often persons ex-
peeting to make a leisorely trip in an
expensive car ind themselves crowded in-
to an ancient vehicle with six or seven
others. Sometimes they pile out at a stop
and return to find car, driver and their
money gone, The use of an old car and a
long trip without rest or sleep combine to
cattse accidents and here again the passen-
gers are out of luck. They find the driver I e M :
has no insurance and nothing on which to e ‘i_,__,,l.-"-"si'i’.'.'h
levy, even if they could prove they had ' T
paid for transportation. Another trick of —
the unscropulous driver is to see that the \‘

car breaks down soon after starting and,
on one pretext or another, to delay re-
pairs until his fares seek other means of
an making the trjp. They have no receipt for
g—money paid and he refuses to refund.

L
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S ‘ Instrument-hoard locking compartments '
'I'.E' ELASTIC DRESSING FO 0 D featured by many of the latest cars, now
are available to all motorists as an easily
ol EEQUIRES NO FASTENING attached accessory. Adjustable to fit any 3‘%
.

3 Offering no interference with the move- make of car, this safe-deposit drawer fits
ments of an injured member, an elastic under the dash and has rubber pads to
dressing for wounds is being produced prevent squeaks amd rattles. When the
. ‘hich requires no tving or pinning since aliding drawer is locked, it is completely
hnﬂ adheres to itself although it will not g inclosed and the attaching fixtures are in-
-9 stick to skin, gavze or hair,  Because it will accessible, thus making it theft-proof.
streteh and is porows, it gives the woun
MLII opportunity 4o “breathe” and thus aids 4 COLD-STORAGE PHOTO PLATES

in healing it.

- MAKE BEETTER PICTURES l-;,i"J

., L]

™ Like epps and sausages, photopraphic L
plates are being kept in refrigerators to
preserve their quality and uniformity,
Tests have shown that this treatment ap-
plies particularly to plates intended for
astronomical purposeg, and several large

observatories already have adopted the -
épr:u:ticc of keeping all unexposed plates
on e, The lower the temperature, the
wly do changes in the emulsion
Ine = +& and the result iz that those kept

aaings more uniform in performance
- 3 e E res sfoa a8 . : ;
I-f. £o T g tons age=*  tps exposed to a variety of tem-
Re VE= 9 °
H.E L P
rooksl
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Splitting Atoms with Artificial Radium Rays

ATOMS DEPICTED AS PLANET SYSTEMS|

| R

HYDROGEN pr HELIUM

—
[ =

IHNGULATOR
FOrR 2,400,000
VOLTS

APPARATUS FOR
| SPLITTING OF
ATOME

EFFECTS OF ARTIFICIAL RADIUM RAYS OF CATHODE RAYS
BREAKING THROUGH BLISTERS

(o] ]
"CELLOH"DISK OH BRASS OM ALUMINUH BRASS Wﬂ_I'_'F,aAH
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__'_,_,_-F'i.‘.]"'lf I Kyrae
..F.;pp.ural.m in Center Is Wsed by German Scientdsts to Split Atoms without Em ]n:.n -Fadium by Ehaoting
4 Heliumgeor Hydregen Electrons at Low Velwage against Material to u:nti.-.:ra.tl:if

Neydatrance !
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ATOMS SPLIT IN VACUUM TUBE
WITH BOTTLED ENERGY L.I_;E

Two German scientists, Dr. Lang vl
Dr. Brach, have succeeded in 5p11tt|n[:
atamME by employving artificial radium rays.
The procedure includes shooting helinm
ot hydrogen electron streams of great ve-
locity at comparatively low voltages
against the material to be disintegrated.
By this method they have disintegrated
the elements lithium, beryllium. borium,
gsodinm and alaminum, which have light
atoms, and also lead, which is of high
atomic weight. The energy of radium it-
self could not be wsed hecanse enough of
the element is not available, but its vari-
ous rays, alpha, beta and gamma, were
created artificially by sending an electric
current of very small amperage through a
vacuum tube containing helium or hydro-
ren pas, the electronic velocity being con-
giderably increased by using voltages from
SO0,000 to 2,400,0M). The same men previ-
ously attempted to collect atmospheric
electricity of 8.000,000 to 10,000,008 volis
with an installation extending between
two peaks in the Alps, and at present an-
other apparatus is being built which they
hope will put at their dispozal from 7,000,-
000 to 10,000,000 volts. oy
B/27
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EXPANDING FEEDER FOR CHICKS
GROWS TO FIT THE FLOCK

Telescoping feeders, which expand to
twice the unit length to fit anv-size flock
of chickens or contract to suit any spacc
in the poultry house, are now being of-
fered. The lege are adjustable co the feed-
er adapts itself to an uneven floor. There

is also a telescoping feeder for baby (‘hl{'!{'i
which has legs to raise the feeder from the
floor level to eight inches above it.
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Moter Caach with Rounded Fromt Corner. Which De-
flects Air and Keeps Dust and Dirg Out of Bus T

gy
“"FISH GILLS" FOR MOTOR COACH
KEEF OUT ROAD DUST (_3

Dust s F-ll.'tl'[:]:IE-ﬂ. from blowing into a
motor coach, or is sucked out if it r]nu;::,
enter, bv a method of construction sug-

gested by the gills of the naturally stream
lined fish. The gill effect is obtained by a
rounded front corner on one side of th

1{,-45

bodvy which causes deflection of the al

currents around the bus entrance at the

front of the vehicle. Even when the slid-
ing door iz open, the dust iz sucked out of,
rather than drawn into, the coach,

==
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SAFETY BELT FOR SWIMMERS
.  FILLS ITSELF WITH GAS (3 /¢ {0

o Swimmers in Germany are weafmﬁ life
\,ﬂ;'h"lhq' which can be filled with gas in an in-

stant in an emergency, but which are not
“-_in the way when unneeded. The helt con-
sists of a closed tubular piece of cotton
material which is fairly gas-tight when
wet, Under ordinary conditions it ham-
pers the swimmer no more than an ordi-
nary helt would, If he gets into difficulties,
he presses a lever which breaks a glass
capsule filled with a carbonate compound
which effervesces when wet, evolving car-
bon dioxide. This gas fills the belt and
transforms it into an effective float to keep
the wearer's head above water until help
arpyes,

>
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DODERATT is simply the ability to
read 2ome of the guideposts of na-
ture 3o that you can secure the maximum
of comfort while close to nature,

Here are some of the most interesting

Y

tricks,

You are in the woods without a com-
pass and the sun is ohscured by the clowds,
You think vou can walk toward camp but
vou must have something to tell vou
which way north is in arder to do it. Can
vou determing the points of the compass
by looking at the moss on trees? Yes, vou
A

First, remember that moss favors the
side of a tree that retains moisture the
longest.

Aoin Anding vour direction ignore lean-
ing trees and the rough buttressed bases
of big trees, because they usually grow
moss all around their bases, Don't inspect

898
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Left, Looking far
Distinctive ilnd-
mark by Which to
Locate Camp:
Above, o Wareh Can
Be Used as a Com-
pass Ilm an Emer-
BNy

Can You Read These
Tracks? One Eird

Maost of Its
mme off the Ground,
the Dther Dioes Mot
Below. One of the Rab.
bits Was in a Hurry

trees which get no direct sunlight, In-
stead, pick trees which are isolated enough
te get direct sunlight for a good portion
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of the day, because they
have a chance to lose
moisture: those which
stand at the cdge of a big
tract of timber or i an
opening, hecause these
evaporate much of their
moisture ; smooth-barked
rather than rough-harked
trees, hecause on these
there 1s usually a fairly
even deposit of moisture
all around, and this mois-
ture will evaporate least
from the north and north-
east sides,

What's the result? /
Walking aleng checking
the trees, the traveler try-
ing to read the moss-
compass signs may loak
at 100 or more trees and
not take the evidence of
more than ten or hiteen,
This small number can

Moss on This Rough-Barked Tree Will Mot Ald Leat
Traveler Because It Grows All around the Trunk
Belaw, Feeling Birch
Bark—Ideal Baterial
to Sthrt @ Fire in Any

VWeather

tain the most moisture on their north and
noritheast sides and on these moss will
ETOW,

Starting a fire in the rain or wet woods
is an important stunt and every novice
gshould learn the trick., First, don't hein a
hurry. Sometimes 1 have had to spend ten
minutes looking for a suitable spot for the
fire. What is a suttable spot? A big log
or tree that has fallen but is not fat on
the groond. Under such logs vou'll find
dry pround. Amnother ideal location is un-
der shelving rocks or similar natural shel-
ter. =ometimes I have
had to take an ax and
tear apart an old punky
stump. [t would be dry in
the heart and here the
hlaze could he started.

The next goestion 18
fuel. That will vary in
different places. Birch
give him the information he wants, name-  bark stands first. Gather all you can and
lv, that trees with sullicient exposure ré-  shred it. In the pine country you can get

L
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small pieces of “fat"” pine and shave them
down inta thin slivers, Sometimes T have
had to Aind an old leaning cedar and col-
lect some of the dry bark from the under-
siile,

Lacking any of these, take any softwoad
tree that has started to topple over and
work on the under, dry side for bark and
dry wood, using vour belt knife. Some-
times I have had to work on the inside of
a partly hollow and decayving tree to get
enough dry stuff to start a hlaze. Take it
easy amd have evervthing in your favor
before a match is struck.

Incidentally, here is a tip on lighting
matches when you have no dry spot to
strike them. Put the head of the match
between vour teeth amd then jerk it for-
ward, quickly. It'll ignite.

Starting a fire without a match?{ In the
north country the novice has no bhusiness
leaving camp without his waterproof
match box, small ax or knife and his com-
pass. But often a hunter is caught without
any of them., He is wet and cold. A fire is
almost a necessity. But how can it he
started without matches., This brings up

MECHANICS

another wooderaft trick. Tf you
have a shotpun and a few shells
you can start a fire quite easily.
First, pet everything ready for
your blaze. Build up vour fuel in
wigwam shape, using thin, dry
sticks. When vou're ready, open
a shotgun shell and pour out all
except a few grains of the powder
on the tinder. Tear a small picce
of cotton cloth from your cloth-
ing and stuff it loosely into the
nearly empty shell, Point the gun
straight into the air and fire. The
cloth wadding will come down
near you, and it will be glowing
so that, by blowing on it, you can
humor it into a blaze. Drop it on
vour pile, and the fire is started.

Abave, Following Blazed Trall; Below, Rubbing Bong
sgainst Tree 1o Imitate Moose Besaping Horns

Although the city man may think of
the north woods area as a trackless forest
primeval without a single marker to help
the novice woodsman, there are several
kinds of "street =igns” to be read if he
knows how and where to look for them.
This brings us to the subject of tree
blazes,

A blaze 1s a durable and quite conspicu-
ous cut on the bark of a tree. The first
thing to remember about a tree blaze is
that an cxperienced camper usually cuts
one blaze on a trail that leads him away
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from his permanent camp. Easy to re-
member this: A blaze—a-way. On the
other hand, two hblazes means to camp:
Two blazes—to camp. This doesn’t hold
true of trails blazed by trappers, but with
the average sportsman, camper or woods
traveler it does prevail. The novice should
blaze his trails in the one-two manner.

Although learning woodceraft tricks is
great sport i the woods doring the sum-
mer, winter really brings the sport to its
culmen. The reazon is quite obvious:
Snow in the woods iz like a book on which
all the animals and hirds of the
forest write their names and the
record of their behavior, As illus-
trations of what winter woodcraft
in the woods means and by way
of showing how much fun it can
be, consider the following prob-
Iems :

There are tracks of
bards m the snow. Can
you tell if it is a grownd

Abave T.J:ln Gun to Stare a. Flnr- Left, Bull Moose
with Epmdr Horns Left Because He Could
Mot Pass butwesn tht 'I'um Tress
bhird or one accustomed to spending s

life in the trees?
A rabbit track is identified. Is he in a
hurry or just loafing along?

What 15 the very small track
that leads to and from an old
bird's nest?

It is not so very difficult to tell
the difference between a ground
and tree bird after the two hawve
made a record for vou in the snow. The
former walks with the two feet not plant-
ed opposite each other. The bird unac-
customed to spending much time on the
ground naturally hops.

Any novice can identify a rabbit trail in
the snow, but how can he learn what the
animal is doing? A rabbit taking it easy
will just hop along leaving four foot marks
just a few inches apart. When these foot-
prints are several feet apart Mr. Rabbit is
in a hurry,

L I — : {Continwed to page 140A)
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Abowe, Operating Sound Compensatar ta Correct Sing-
or's Voice: Righe, Iastrument That Improves Voices

Persons speaking over the radio may
fow have their voices heautified without
losing any pleasing natural characteristics
by means of a gpecial instrument known
as a “compensator.” Radio amplifier tubes
are used in the apparatus, hooked up to
teed into and be fed by special resonant
and “rejector” circuits, The compensator
iz similar in appearance to a radio-receiv-
ing set without the cabinet and speaker,
and hy moving the dials one can reinforce
or diminish the output in the lower or
higher frequencies of the speaker's voice.
Thus those having weak, harsh or raucous
voiees may have them retouched so that
the maximum effectiveness for the ear is
realized. Not only can a voice be made
more attractive to listeners, but sometimes
a convincing quality can be added by us-
ing flters to eliminate unwanted frequen-
cies and compenzators for building up the
others., Each voice contains high and low
frequencies, hut some arc more promi-
nent than others, thus lending individual-
ity to each voice. The compensator im-
proves singing voices likewise and can
make orchestral numbers more effcctive
by providing greater richness of tone than
could be heard in the same room with the
orchestra. Heretofore it has heen the aim
of radio transmission to give as lifelike a

ECHANI

10 Broadcasting

reproduction of the voice and music as
possible, but now it has been found that
the radio, and other clectrically transmit-
ted sound devices, are much kinder to
some high-voiced individuals than to oth-
er deep-voiced persons, With the compen-
sator, it is possible for the radio speaker
to have a “prescription™ or dial-setting ta-
ble made out for his individual voice, so
that it can be set at once to hring out the
best qualities, Tt 15 also claimed that a
speaker’s voice could be made to sound in
New Enpgland as though he had a Yankee
twang, in the south as if he had a south-
ern drawl, and in the west as though he
spoke with the erisp accent commuon there.

RUBBER GRIPS WINDOW PANES
ﬁf]{ﬂ N PLACE OF PUTTY
ep

acing putty, strips of rubber are be-
ing used to fasten panes of glass in win-
dows. A steel rod imbedded in the strips
gives rigidity. Small metal triangles hold
the strips in place. Installation is said to
he simple, and the strips may be used a

second me window js broke
U ;
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RUSTEE%E FIREPROOF ‘g
e

EXHAUST PIPES =
Fire, water and rust-proot, a
new liguid coating has been found
adapted to use on antomobile ex-
ust manifolds, pipes and mui'-.;g
ers, providing a protection here-"
fore believed impossible, The=,
liquid, apphed with brush or EPT:L_'»'.g
gun, dries into a hard coating thaty, :
resists heat up to 3,300 degrees °
without chipping or flaking. Aft
being brought to white heat, it
returns to its original color, Usus
ally, the exhaust svstem is left un-
I]LL‘*ll but if '[::I.H:ILEI:l a w u.kﬂ e

==

and muffler to rus®
ing prevents this. |
1seful on stoveRho

: d other sury.__
faces subject to high heat, El'nlh
action of water and acid.
board, or wood treated with the
liquid, withstood,
blowtorch until the substances underneath
the paint dissolved or disintegrated.

FIRE TRUCK HAS EHDWM
TO CLEAR AWAY DRIFTS

Having chain and LI!'.IT”L'-:'-: tread wheels
and a snowplow, a Vienna fire truck cuts
its way through :]nfls. o fires. It also
clears a path I.hn. snow for other
trucks

throu
ks. The truck, with attached plow,
was built -rhpe fr'u Hee i etorms.

MECHANICS

Fisherman Making a Cast at Wheel-Like Target;

Is MWecessary in Flacing the Fly oo the

in tests, the heat of a

When Bnow Is Deep,
Engineg Flaws I Wav ia
Beene aof Fire In Yeenna

By s

Unusual Skill
Bull's-Eyu™

FLY-CASTING AT LAND TARGETS
TESTS FISHING SKILL

By fAy-casting at targets on dry land,
perhaps miles from water, German aports-
men practice or test theimrshk-iw Tourna-
ments. These tarpets take various formes,
but all test the long casting ability as well
as the accuracy of the angler. One target
15 circular and mounted on a post. In the
center 15 a solid disk at which the flv 15
aimed. Then there are rings around this
disk with space hetween, providing a test

of varying degrees of aceu-
racy. Another target 15 a

piece of cloth on which the
hull's-eve and surrounding

rings arc painted. The cloth
is stretched on the ground.
Small lead disks of the ap-
proximate weight of the or-
dinary casting bait, are tized
mmstead of flies, Casts of 165
to 170 feet have heen re-
corded in many of the toar-
naments,

This

f[Our Bureau of Informa-
tion is for your benefit, Use
it as often as you please,

"i?f;’.r"/)
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o [‘(EZeaseless Cotton

L]

It has taken a band of scientists near
Manchester, England, fourteen vears' of
researches and an expenditure of about
£350.000 to find a solution of the problem
how to make artificial silk and cotton fab-
rics, which will not creaze after wear, ot
rot after washing and cleaning, the lat-
ter defect being that of ravon. Dr, R, 5.
Willows was in charge of the work. Cot-
ton lint, from which cotton varn 15 spun,
is made of thousands upon thousands of
fine hairs, about one inch long, and a few
=y ten-thouwzandths of an inch in diameter.
Look at the dved hairs wunder a micro-
seope, and you will see that the color pen-
etrates the whole of the hair, showing that
it is not solid throughout, hut simply
SPONEY.

“What does this mean?' said Doctor
Willows. “It means that the fabric as a
1ole 15 mot springy and elastic, and that
if vou crease the material, the folds will
not ‘come out.’ To get rid of the tendency
to erease, one has to make each individual
cotton fber, or hair, elastic. This s the
problem in a nutshell. When we began
ur researches, the only way to overcome
the tendency to creaze was to add twist to
the yarn, but that addition increased the
cost, and the resultant fabric, a kind of
crepe, was still very far behind wool in
NON-Creasing propertics,

"Time after time,” sail Doctor Willows,

@ifgwib
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Weaving Silk on Leoms in a Manchester Mill; & Sclution of Resin Is Added to the Fabric, Converting Cotton
or Artificial Bilk imto a Material Which Will Not C

TELEE

“we failed, but there is no problem in sci-
ence and industry, which cannot be solved,
riven enough time, money and patience,
Rubber is a substance which could be
‘pumped’ into the spongy silk and cotton
hairs to make them elastic, but that is not
a practical solution, We turned to the new
schobl of chemists who have devised resins
ottt of eoal tar, Bakelite 15 one of them,
Arain we met failure, for we could not
find the right sort of resin. At last, how-
cver, we succecded and our process for
making the ‘total anti-crease solution,” as
it 15 called, 15 to press the resin solution
into the fabric and then convert it into an
elastic resin by beating to a high tempera-
ture, This synthetic.condensation product
goes into the spongy«cotton and silk hairs
and flaments, just like a dye into cloth,
and makes the fabrie, either cotton or ar-
tificial silk, or rayon, like wool in not
creasing. It also adds to the weight of the
material, and, as it iz cheaper than cotton,
and the method of applying it is not ex-
pensive, 1t can bhe used for a variety of
fabrics, including cotton, artificial silk,
shoddy and linen.

“It 15 well known that when certain
roods, made from artificial silk, are
washed, they often prove to be rotten. This
process prevents that danger, and is a final
one, applied after the goods are bleached,
dyed or printed,”
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EXTREMES IN NATURE APPLIED
TO NEEDS OF MANKI |

Extremes in nature, includin jalllb*:he
things to which the superlative can be ap-
plied, not only stir the imagination but
knowledge concerning them often aids in
‘T.Eil_‘l:l.'lﬂg' the hest materials to serve man-
kind in specific ways. Dr. B, 5. qui:ms.«
of the University of Illinois, has-compiled
a list of some of these extremes, including
the heaviest substance known, which is

J

osmium, with a density varying from 21.3 g
™ to t'u.c;nr} -four. The lightest substance is ! 3y
e Q,:IJ W
,.1 hydrogen gas, unless we consider highly &3 R
— evacuated X-ray tubes containing streams o [ Y :“-‘ —
of clectrons, which are fragments of dis-_ < P | L :‘; g

rupted hydrogen atoms. The hardest ma- "3 = {u- y .i:: S

terial is the diamond, and the most u:hmhlt‘-L Pl hﬁf'W' ‘ ' " '

; and malleable metal is gold, The highest™ L ) % g Q‘
temperatures  sustained and measured EEE‘%’:ﬂ,’EL‘E ‘_' 1 i g
with reasonable accuracy are in the neigh-  Metal Is Made i |
borhood of 3,500 or 3,800 degrees Centi- an :;%JET - e

" erade, and the maost extreme cold ever re- . T LT]:J '
corded is the melting point of solid helium, o J:___:_”

2723 degrees Centigrade below zero which
is within seven-tenths of a degree of ab-
solute zero, the theoretical point where all
heat vanishes, The most costly substance
known to commerce 15 radinm which sells
at a price corresponding to more than
2,000,000 per troy ounce.

Y

EYEGLASSES ARE KEPT TIGHT
EY PLASTIC RIVET

Replacing the screw for mounting rim=
less eyeglasses, a plastic rivet that seals
the lens and strap into a umt has been
introduced. The rivet is packed tight into
the lens hole after being softened at a
temperature of
200 degrees. Then
it hardens into a
IZIETT[I.iJ.I.'IL']'l't maount=
ing that eliminates
much danger of
lens hreakage.
Under old meth-
ods, the serew fita
so poorly into the
drilled lens that i
either is too tight
and cracks the len
or eo loose the lens wabhbles, A machin
for installing the rivet does the job i in lese

%than if a sgfew lﬁtﬂ_‘
o S

"?
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METAL SPRAY GUN FOR AUTOS
SPEEDS UP REFPAIRS

Speeding up repairs to auto body an
fenders, a spray gun for applying metal
has hn:'eu devised, The gun, which sells aty
a low price, is practical for spraving sol-
der filler on dents or wherever filler is
required, As much as two pounds of met-
al per minute can be apphed. The gun
operates from an acetyvlene tank and coms-
pressed-air line and is portable, Tt is said
to save forty per cent in time and labor,
sixty per cent in acetylene and ten per
cent in solder, while it eliminatez heat
warpage, acid corrosion, removal of up-
holstery and trim and the use of expen-
sive body solders. The solder is applied
cool, that is, the heat never exceeds 225
degrees Fahrenhbeit, which 15 not hot
enough to damage metal joints or to warp
thin panels.

0 /6L 2

*CELLULOID" FROM WOOD PULP

SER
3
" 4

?%

K#W

;I-Iighh' resistant to water, 4 new mate- Q"L
rial made from wood pulp is similar to oy
celluloid, Thnugh much stronger in tests, “— -j
The product is to be used in the manu- g = 5

facture of tovs, buovs for fish nets and [u‘e
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ow to BBCOME

By FORREST HILL

1, the trainer, has
known more champions, I
guess, than any man alive—cham-
pions of all kinds, Aghters, wres-
tlers, runners, weight lifters, seul-
lers, swimmers, jumpers, tennis
players, golfers, jockeys and oth-
Crs,

In his lifetime he has trained
many outstanding athletes: most
of the good ones he has seen in
action, and in his youth as a wres-
tler he went to the mat with some
of the world’s best. Bill Brown,
if anyone does, knows what it ES,_.CJF,H.T&E Emﬁrlﬂiﬂfﬁ:
takes to become a champion. Aksel Garvinan, Swedish Decathlon

“Hey, Bill,” T asked him recent- o
ly, “what about Gene Tunney?

He says in the story of his life that he just “Well,” said Bill, “T'll tell you...” But
made up his mind he was going to be the  his answer took the best part of a week ta
heavyvweight ehampion and then—well, he  deliver, Some of it [ got while hiking be-
made good all right. How about it? Can side him over the roads in the hills where
anybody make himself a champion long ago he established his training farm,

204



a CHAMP

at Garrison, in the South Highlands of
the Hudson, epposite West Point Military
Academy. An occasional young athlete 15
trained nowadavs by Bill Brown, but most
of those he traing are lawvers, statesmen,
army officers, clergvmen, merchants, jour-
nalists, actors and manufacturers, In train-
ing these men, and their sons, Bill Brown
uses the same technique as if his charges
were trving to become champions, He
never, therefore, permits any of them to
do too much.

*Aany a champion has been pulled off
his perch,” Bill told me one morning on a
hike, “because he left his fight out on the
road. Road work should be reparded as of
first importance in the conditioning of
any man. We are all of us only as good as
our legs, Yet road work ean be aoverdone. |
With a sound heart, almozt any man nught ,"‘-
to beé capable of six or eight miles of road

h 2}

work., I don't mean running. For
ordinary men tryving to improve
their condition, I mean walking
uphill and down. For athletes, T
mean walking with intervals of
sprinting. In any kind of an ath-
letic contest vou need spurts of
energy. So, when an athlete
traing, he ought to vary hiz road
work, walk fast, then run, slow
down for a breather and then run
agFain,

“You remember that legendary
Top, Chuhei Nambu, Japanese Hop, Step :n-i ump Champion:  hero who began by lifting and

Center, G 1a Col . Diwi 1 Hel : ! :
R -,,,;:rm ‘.;m;ﬂpm" By Ehelay: M- carrying a calf? As it grew, his

a0y



® 459
208 POPULAR MECHANICS

strength increased, and when the calf
had become a full-grown bull the
man's strength was equal to the job.
How many people, when they see
Babe Ruth swat a ball over the fence,
see as well the vears of practice that
gave him the timing senze that makes him
the home-run king? How many, when
thev think of all the money Gene Tunney
earned in the ring, think also of the hours
of drudgery he had to devote to the task
of making himself good enough to whip
Jack Dempsey?

“You know why you get that road work
every morning ¥ Bill asked. “For the same
reason lunney got it, and Dempsey and
Jeftries and Corbett. Every time you go
out on the road you increase voor enduar-
ance, Each day we send vou a little far-
ther and you find vourseli doing a longer
hike more easilv than vou did a short one
at the beginning of vour training. The
man who is conditioned with road work
has a good foundation, His legs are right.
You've heard of glass
jaws? Tt's nonsense,
Generally it’s a fight-
er’s knees and not his
jaw that crumple un-
der a blow, When vour
legs refuse to work,
vou're out: 50 is a
champ, even when his
name is Dempsey.”

At breakfast
one morning,
Bill comment-
ed on the
Olympic con-
tests then hbe=-
ing held at
Los Angeles.
“All those winners
must have power to en-
dure,” he said. “Muscles,
hones, nerves, heart,
lungs—these are the
things sports writers talk
about and measure when
they estimate the chances

* —ry

Abowve, Willinm Graber, of University of Southérn California, Setting World's Resord for Pele Vauls; Below,
William Carr of American Felay Team, Receiving Baton in Qlympic-Game Ewvent
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of human contestants or race horses.
But none of these iz as important as
quickness of reaction, that iz speod—
and the power to endure, And endur-
ance is the stuff of which champions
are made, It means more than muscle
power. It means mental power—guts—
FAMeness,

“The gamest man [ have ever known
is my best friend, George Bothner,
Without a doubt Bothner is the gam-
est man who ever worked on a wrestling
mat. You know he was for a long time
lightweight champion of
the world; but he would
wrestle anvone, When
he weighed around 130
pounds, he thought noth-
ing of taking on men
who weighed 225 or 250
pounds. He didn’t know
the meaning of the word
quit. In 196, Bothner

had himself matehed out of his class with
a fellow nearly twice his size named Shad
Link. They wrestled at Atlantic City.
The big fellow finally got a toe hold on
Bothner.

“*Roll over,” commanded Link. He was
exerting a terrifc leverage on Bothner’s

=

MECHANICS

Abave, Thomas
Hampson, af Great
Britain, Winning
gl0-Meter Face at
Los Angeles Olym-
pica; Leeft, Amer-
ican Horseman
Practicing Jumps
for Olympic Con-
pEi b

legr. The pain was no doubt excruciating.

“!Nix!" said George,

*'Quit or I'll break your leg,” threatened
Link.

“'Go ahead and break it!” Bothner was
a champion all right. Shad Link bore down
with all his might and the bones of Both-
ner's leg spapped. When he was uncon-
scious, Link rolled him over on his back.
But bones knit, and for many vears there-
after Bothner continued to he the world's

| lightweight wrestling champion, His heart

was tight. On the other hand, there was
George Hackenschmidt, the bip Russian
wrestler,

“When Hack first came to this country
I trained him. Before that T had tramed
Tom Jenkinz who was the heavyweight
wrestling champion, When they met at

{Continued to page [136A)
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in use burning 4,500 tons of coal per year
and emploving 300 men. But on the other
hand, the crops command higher prices.
To keep the rich soil free from pests, ster=
ilizing is necessary. Portable boilers pro-
duce steam which is forced through the
soil, destroving insects, There are chemi-
cals that can be mixed with the soil to kill
pests, but that do not injure plants. Many
small growers specialize growing toma-
toes in the early part of the year and
chrysanthemums for the winter market.
All conditions of cultivation can be con-
trolled by the glass-house
farmer, temperature,
moisture and fertilization
being maintained at any
desired level. England's
investment in this method
of farming is said to be
cloge to S40,000,000, while
the wages paid exceed
$4,000,000,
ASHLIGHT AIDS
WORK WITH
SCREWDRIVER

By building a flashlight
into the handle of a

Ladder at a

FIREMEN PRACTICE ON LADDER
EIGHTY-FIVE FEET TALL

Just to keep in practice, firemen of one
—Aargpe—Amrertegn city go to school, han-
dling equipment used only in big fires and
climbing tall ladders. One cightv-five-foot
ladder carries hose and fireman high above
the city streets to demonstrate what might
be expected if a skyscraper caught fire.

'CROPS PRODUCED UNDER ﬁu.ss =

[/ ON THOUSANDS OF ACRES

Farming under glass is inereasing so”
rapidly in England that more than ErﬂﬂLJ

acres of land are said to be pmq’lucmg .'
The biggest! L

crops by artificial methods.
crops are caulilower, marrows, lettuce, ™
potatoes, asparagus, carrots, beans,
nips, strawberries, tomatoes,
and grapes. Farming under glass is ex-

ensive, one firm with tjenty-four acres
é/WM Qfi6 | 52

| i
Fireman Is Shown Pracelcing Direction nJF' tﬁ;’!‘ﬁ:::h Jl'T'
#ight «f About Eight Stories

L
fur-
cucumbers

screwdriver, a tool has
been produced which en-
ables the mechanic to use
both hands effectively when working in
dark corners, The light is controlled by a
button in the end of the handle and, when
turned on, directly illuminates the screw
head. The handle is of vulcanized rubber,
and hence the tool is particularly adapted
to cle -.4:':1. al w ork. .,

M0 A

L —
L

om Top of o

wrl*

Serewdriver with Flash
Waork; Buaton in

hi_jin Handle to Illumingte
%& Controls Lighe é

coed
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Treasure of Sunken Liner Sought by Divers

n

o 5!

T A1 ;
By Unsing a Zpecial Diving Observatson é'll-tl!'lhl'!l-'
Accommodating Foiur Pérsons, Attaenpis Are Be-
Ing Made to Recowver 54,000,000 i Gold and
Silver Bulllom from the Treasure Ship '"Merida,™
Which for Thirteen ¥Years Has Fested 200l sad=
af Water Sixty Miles off the WVirgima 'I:'iFll':F-!.
Abhaowe, ar Left, a E'I‘\-l_'l"'p--ﬂf:t Drlves %:rtt:l'illu tha
Obaervation Chamber, and at Righi, Capt. Harry
Lo Bowdaoin, Inventor of the Chamber, Abodd
tive Salvage Bhip “Salvar,” Holding a Pieca of
Deck Ralling Cowvered wlth Barmacles apnd Other
Deep-Zea Growths Which Was Brought by Grap-
nels from the “‘Merlda’™; Belew, Right, Diving

L

—

Chamhber Belng Lowered from the Ship ) F)
¥ i \
- -A 1 { "r"'l{l' LA e }i-ﬁ'{__'
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eofwet . e urf:ﬂ..Lc_
faces great "r J‘Edui&l legibility, and color
also was found tobe important, When il-
luminated only by the tail light, hlue on an
orange background was found about thir-
ty per cent better than the same colors

@ILE IN BOTTOM OF THE OCEAN
' NEARLY SEVEN MILES DEEP

t_ Recent listing of the deepest “deeps” in
the Atlantic and Pacific oceans shows the
reatest known depth is in the latter—the
"t|1mlanan deep, 35,400 feet, near the Phil-
ippine islands, Other soundings of more
than 30,000 feet have heen made in several
ab places in the western part of the north
Facific, and in the south Pacific, the deep-
est known point i Aldrich deep, 30,930

Fire Alarm with a Handeoff, Which HI:!H! ‘Person X feet, north of New Zealand. The Atlantic
Tl.I.I'I:II:I:I,E in an Alarm WUntil F‘l.IE' Dlpir:m-l:rll Arrives cannot l:.na:.:t ."iHI.'!h dﬂ[”hﬁq Tht dtepcst

HANDCUFF ON FIRE-ALAEM EO sounding known in the north Atlantic is

Nares deep, about 27,972 feet, in West In-
STOPS FALSE REPORTS dian waters. In the south Atlantic a

Firc-alarm boxes that handeuff all per- & sounding of 26,575 feet was recorded east
sons operating them have heen tested as a wpof the southern tip of South America, The
means of preventing false alarms, A per- § other oceans have much lesser depths,
somn turning in a report must insert an a:rm-E{ ranging from 14,000 to 22,000 feet.
in the underside of the box and turn a key.

This ‘canses.a culf to- clamp dhout the gppypN RO AUTG YENTILATOR

wrist as the alarm is relayed. Since the
clamp can only be remaved with a special m LT?‘EEPS BEES OUT OF CAR

key in possession of the firemen, the op-

To prevent the entrance of bees and

erator is securely held until the fire de- other insects into an automobile through

partment reaches the box and releases him.  the coyl ventilator, a scjeen iz being of-
1 1 L i

F E NUMBERS ARE TOO MANY
IN AUTO-LICENSE TAGS

More than four fApures on an Equ_-l:l-ﬂh'l-lrh:r
hile license plate make it impossible to
catch the numbers of speeding cars. D,
James E-Graham, of Lehigh University,
reached this conclusion after conducting
/tests with an apparatus containing a re- _
‘dueing lens which changed the apparent =
distance, thus making it possible to test in
the laboratory the ability to read tags rap-
idly fading into the distance. With threes
numhber plates in black letters on a white ) )
ground, ninety-four per cent were seen ¥ fered. Tt is installed simply by placing ﬂ“:é
eorrectly, but only nine per cent of seven- & unit in the opening and t'lghtemng one
number tags were legible, and but sixty- % setscrew. Many insects, it has been found, = 3
four per cent of five-number plates could 3 are sucked into the car through the cowl $ﬂ]
be read, although the speed used in the ening, and bees in particular -nftf,-n_ cause
lahoratory was only a third to a fifth ofe #ccidents by dis:ractingr e attention of ___5

Bright reflecting sur- driver, -

Bereen [or Cowl Ventilator on Car Prevests Becs and
Ocher Insects from Enterlng l_

ffi':-"lf'i,'i‘f‘&!- 8209



rmore than 1,000 since last year.
i There are 1,007 airway beacons, and 129
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Above, e af Eril'i.l,h-"""',
Buooys ar the Repair Shop:
Right, Elut'rh:. ing Ten-
Ton Buoy, One of rEEst

in Use

At present the United States
lighthouse service maintaing about
10,100 buoys as aids to navigation,
although not all of them are sta- |
tioned in the open sea. The aver-
age life of a metal buoy is twenty
years, and a wooden one lasts five
years but must be brought in fre-
quently for repairs. The total
number of aids to navigation
maintained by the service on June
30, 1932, was 21,294, an increase of

radio ranges and radio marker beacons for

airway use. The first airway beacon was

established in 1927, T x"- r7
{-"-l_,.-' .I'l.

§.QIZI:LGIl:‘.'_"-!;‘l WITH NO DIAL OR HANDS

R AND MINUTE

11-.‘.‘ rEﬂ 5 I:ll:l:!l'l g0 greatly sim-

& pllfLrl in an r]rrr ic clock without dial or

hands that any
child who ean dis-
tinguish igures
cam tell the cor-
rect time to a min-
ute at a glance.
Instead of the
usnal dial and the
hour and minute
hands, there is a small slot in the front in
which the figurés representing the time

appéar_like the mileage r:adéjﬂ_g. on

specdometer of an automobile. The hg-
ures on the clock change every sixty sec-
onds, and a glance at such a timepiece
shows only the hour and minute at that
particular moment. The cases are mod-
ernistic in design, the motors require no
adjustments or oiling, and there are fewer
mechanical parts than have previously
heen uzed for eleciric clocks,

Seals are to be uzed to locate ovster and
labster beds in James bav, the lower arm
of Hudson bay. The plan of emploving
seals as oyster detectives was adopted ait-
er northern trappers had reported that
seals caupght in James bay often contain
both lobsters and oysters, By following
them, it is expected fishermen will ind the

beds without making a search of the en-

tirer bay,

(L rulance

It g

SEALS HELP FIND OYSTER BEDS f--x\
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Fire Deetective Timing Candies of
Different Thicknesses for Data 1o
Break Down Alibis

r]_"lllllll{] FERE TR il'l I'Illl.lll"\-'
through the still smoking ruins of what
an hour hefore had been a pretentious
building. One of them stooped to pick up
a piece of charred wood, while the other
carefully transferred to a paper some fluffy
ash which the wind already was scatter-
ing. These and other pieces of debris were
collected and carried to a laboratory
where trained members of the citv's arson
squad subjected them to a microscopic
third degree. Late that same night, one of
the investigators flew to a city 500 miles
away where the owner of the building, on
a pleasure trip, was preparing to return
home,
“I've just heard about the fire,” he ex-
claimed when the myvestigator introduced
himseli. “It's a mvstery to me”

||1.;|_i1| ]lrru'.-."g-r'l
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Twa Phatomicr
Plank Which

hs of Charred Swerface of
eveal Agent Used to Carcy Flames

Ping

In the Upper Photopraph, Lisseed Ofl Was Borped on
the Pine, as Indicated by the I-E::zher and More Uni-

form Ridges, and in the Lower, Keroseno Was Used to
Gpread the Flames



“How did it start?™ he
asked.

*Fon know, because
vou id it,” was the reply.

“What do you mean "
demanded the owner.
“That fire happened this
morning and ['ve been
out of town since yester-
day afternoon.”

“T'Il tell you,” replied
the investigator, “This

T e

Tap, Compari Fhutnmkrnl'ru.phl of Rabbit and Fax
Bking; Brfwﬂamllu Wick and Trail of Papers Which
Caonvicted One Arsomisy

morning vou were out playing golf and
at 11 a'clock you went to the clubhouse to
make a phone call. ¥You called vour store,
and as no one was there, vou listened un-
til the bell had rung fourteen times, Then
vou hung up and resumed vour game.
“The bell clapper of the phone in your
ofice was tied down with a weak string
that you had learned would break on four-
teen rings. Just hefore you hung up, the
clapper broke loose and struck a nail that

discharged a blank cartridge
that vou had fastened in a
wooden block. The flare from
the cartridge ignited five gal-
lons of gasoline in a glass bot-
tle, the hottle broke under the
heat, and the flaming gasoline
spread over the floor and
burned up vour insured mer-
chandise, Come
along with me™
This really hap-
pened, Professional
fire bugs and their
amateur imitators
have developed new
and ingenious ways
of creating fires in
the last few years.
But memhers of an
arson squad today can ransack the charred
timbers of a fire and tell voun if it is an
arson case, the sex and
nationality of the crim-
inal, the method used to
start the fire, and the
minute of its inception.
Paul T. Wolie, chief
of the Rre-investigation
burean in Los Angeles,

A5
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——— gases, chemicals, and elec-
tricity, coupled with start-
ing devices that practically
disintegrate in the flames,
are the latest tools of the
professional “torch.,” The
arson squad has only one
weapon, the microscope,
but this iz proving to be
more than a match for the
criminal. The microscope
i5 a practically infallible
instrument of detection.
“I'll show you how easv

i

A Bimple Candle Device for Starting a Fire That Was
Found Before It Had Chance to Waork

who is turning arson detection into an
exact science, has some amazing cases in
his records. “A few vears ago,” he says,
“a man in New York started a fire in his
Los Angeles office merely by calling his
number on the long-distance phone, Only
recently a fire oceurred in a building ten
months after the owner had locked it up
and left for Europe. His timing device
went off almost at the hour he had calcu-
lated. More recently still, a fire bug was
able to burn down a house he had never
been near simply by driving
down the adjoining street.”

Ten vears ago, mechanical
contrivances such as clock-
works were frequently used
to start Ares, but the twist-
ed bits of metal remaining
were 50 hard to explain

When Fire Department Acrives in
Time, an Obvigus Fire Trall Like
This Tells Itz Own Story

it is,” says Mr. Wolfe, *“When
[ go out to investigate a suspi-
cious fire, I first locate the spot
2 where the fire started. You can
away, that incendiaries have e ] to this by tracing the cross
adopted more subtle meth- checks on the burned wood.
ods, Inflammahle liquids, When wood burns normally, the
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Investigators Ezamining 8 Col-
bection of Variows Devices for
Getting a Fire under Way

cross checks on the charcoal have a1 defi-
nite size, but the checks are finer and
closer together if some material that burns
with a hotter flame than wood is present.
We take a small piece of charcoal and
make a photomicrograph of its surface.
Then we compare this with photographs
from the files and that tells us the mate-
rial or liquid that set the wood on fire,
“Every combustible liquid leaves its own
telltale marks on the wood. For example,
if turpentine is burned on pine, the photo-
micrograph shows long rough ridges with
cross cracks. If it was linseed oil, the
ridges are higher and more uniform. A
rough plane without cross cracks indi-
cates that aleohol was uwsed. If the plane

Th/68>
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iz amoother., but with eracks, Lkerosene
was emploved, and if the plane iz smooth
and with large cracks, then gasoline was
the agent that carried the fire,

“A tvpical trick in the past was to carry
heavy insurance on a stock of expensive
poods,” sayve Mr. Wolfe. “Then the fire
bug would move the goods out, substitute
shoddy material in their place, and start a
fire. Im that way he could obtain the in-
surance money and still own the goods,
But that is no longer popular, even with
fragile furs and feathers. The microscope
enablezs us to differentiate between the
burned hair and skin of an expensive fur
and its charred counterfeit.”

Newspaper stories that begin with the
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words, “A fire of unknown origin last
night destroved...” are now open to re-
vision, Mr. Weolfe explained, as the exact
cause of a blaze can always be lcarned.
With the recent improvements in detec-
tion methods, fewer fires are aceribed tob
stich catises as spontaneous comhbustion or
electrical short circuits. Not even the
common story of the iron leit standing on
the ironing board is readily accepted now,
for an innocent fire from that cause usu-
ally will burn itzelf out with little damage,
A hot iron will consume the cloth and
wood beneath it, but the fire rarely spreads
beyond the range of the iron’s heat, and
the iron will eventually eat its way through

the board and fall on the floor, discon-

necting the cord,

The whole art of arson detection 15 based
on the fact that practically every material
burns at a different temperatare. A gaso-

MECHANICS

line flame, for instance, burns at 1,500 de-
grees Fahrenheit, while burning sugar
creates a temperature of only 700 degrees.
Each individual flame temperature leaves
different microscopic marks on burned
wood and on the remains of other burned
materials. With a knowledge of tue tem-
perature table, and of the effects that each
temperature creates, an investigator can
tell at a glance exactly what material
started a fire,

This knowledge has given the arzon
squad a direct lead on the fire bugs who
employ chemicals to start a fire or to
spread the flames. Eaeh chemical leaves
its own characterizstic mark long after the
firc has been extinguished. Even when a
gas is used, its identity may be determined.

As a result, eighty-five per cent of arson
suspects in Los Angeles in the last few
vears have been convicted.

DRAWING IS TAUGHT BY RADIO
15 WITH NUMBERED CHART

Drawing can now be taught by radio
with the aid of duplicate numbered charts,
one wsed by the artist or :
cartoonist instructor and A
the others by pupils oi

the broadenst clase, Each

chart contams 144 num- )
.I_:IL"T{'I! :-||_'|_|_::| I"."F.__ "|I1l| as 1‘|‘:|.' #‘
instructor draws a firure, = o
he calls out the squares -y

touched by his pencil or
crayon. Pupils sitting at
the radio with duplicate
charts trdce lines irom
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Charis Tsed in Teaching Diraw-
ing hy Radio, the Students Mark-
ing In Lines bhetvbeen Mymbers _
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oneé number to another as they are an-
nounced in efforts to “copy™ the work of
the instructor. By such methods, carica-
tures, birds, animals, flags and other ob-
Jects can be reproduced by the novice,
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Bmldmg Wnrld’ Largest Stone Monument

a \. (U

Com I1i.é]11-u1'1.1.1]1§_:' the
decisive battle of the
Marne, the workl's great-
est monument of stone
has been constructed and
dedicated in France It
was designed by Freder-

ick Maec Muu._;,u.a-n.nﬂ
Iumnﬂg_{lu'ﬂ—

trocchi, both American

sculftorsy Exact repro-
duction of the madelz ex-
ecuted by Mac Monnies

was made possible by a machine invented
by Quattrocchi and used for the first time
l:n constructing this mnnh'mcnt, The ma-
chine sets points from pl;stér models onto
stone with great speed and ACCUTACY, S0

fr e i o

Fhoto at Left Bhows Completed Momument to the Bartle of the Marne;
Righe, Workmes Placlng Glant Blocks af Stone

that blocks executed and carved in the
studio fit closelv when placed in position.
The monument is seventv-five feet high, .
efual to a seven-story building, while the
central figure is sixty feet tall

e, AL
FORTY-EILLION-VOLT ENERGY
ESTIMATE FOR COSMIC RAY

That cosmic radiation bombards the
earth with energies of forty billion volts

i5 the latest estimate of Dr,_Thomas H. _

Jehnson, of the Franklin Institute, Swarth-
more, Pa,” This 1s about forty times the
highest energies” usnally assigned to the
developed

cosmic’ ray. Daoctor Jnhnsr
>

L.

the idea that the measured intensity of the
radiation depends upon the particular
kind of material through which the rays
have just passed. This led to an estimate
of the energy of each of the secondary ra-
diations produced by one cosmic ray, or
about 20,000,000,000 volts, Since these rays
have passed through the atmosphere, dis-"
sipating energy as thev traveled, he dou-
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Sectional Boom Croaoler
Using Ice, Which Can
Be Enolarged as Nesded

COOLER FOR ROOMS USES ICE
AND ELECTRIC FAN

Built on the same principle as a section-
al bookease, an air cooler for office, store
or home is provided with one, twao or three
aections, and can be expanded as condi-
tions require. Each section will hold sev-
enty-five pounds of ice, and each is pro-
vided with handles inside to facilitate re-
charging with ice¢ or removing water, A
hase supports the ice fan and catches the
condensed moisture of cooling, while the
turret top contains the power unit and
hlower, which mav be turned to shoot the
breeze in any desired direction. There is
also a louvre for vertical control,

FOSSILS OF FOUR-LEGGED FISH
v " FOUND IN GREENLAND

i e i L

o Fossils of “four-legged fish,” regarded
as the connecting link between water-
dwelling and land-dwelling wvertebrates,
3 have been found in Greenland by Dr.
" ot Lauge Koch, Danish genlngi_st._‘ The foz-
W _, sils are among the exhibits with which
[ j Doctor Koch expects to reveal the com-
¢ = plete scientific story of Greenland, The
~. r~ four-legged fish are known as Stegoceph-
. ;:' alians, not really fish but amphibians pos-
LS sessing a number of fshlike characteris-
==l ties. They were the forerunners of the
""g'--f frog-toad-salamander family. There are,
~ however, genuine ﬁ:—ih.{tl'lﬂli are four-legged,

i ) Gl ALl
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that is, their fore and aft paired fins are
modified in such a way that they can ecrawl
as well as swim with them. Such fish are
found as fossils among the earliest verte-
brate-bearing rock strata, and two or
three species of them still survive in the

-muddy rivers of the semiarid parts of

Africa and Australia. These are known as
lung fish, which get oxygen only by means
of lungs or modified swim bladders, If
kept under water for many hours, such a
fish suffocates—Iliterally drowns,

Ty

"REMOTE-CONTROL DRAIN PLUGS

MAEE OIL CHANGES EASY

Crawling under an automobile to re-
move the drain plug when changing oil is
unnecessary if the regular plug is replaced
by one now offered that is opened and
closed by remote control. The plug con-
tains a valve under spring tension which
is opened by a tug on a wire extending
te any point conveniently in reach. A
notched wire allows the operator to do
other work while the car drains, The de-
vice is leak-proof and prevents forgetting
to tighten the plug when the wire pull is
released, as the action is automatic. As -
the plug closes, the torsional movement
wipes the tapered seat, which prevents

catching and retaining, dirt In draining.

Qil-Depin Plup fer Auts Operated by o Wire Which
Opene a Valve Held ueder Bpelng Tenslon

Clearance is the same as for the original
plug and the np:.ning for draining 15 the
same. There are six sizes h:v} fit a'll makes

of ﬂa:_.tl_q:um:nhule{s, {H'I
.._.-[__ L‘I'.I-.:,_: LL |
e ﬁ;s . LMH
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Rocking on Wﬂter

Resembling a fattened bubble or rub-
ber drum, an inflated boat recently devel-
oped lends itself to many types of water
sport. It is made in various forms,

-

Coellapaible Rubber Bast Resemibling an Infiated Auto Tube with a Deuble
Cover; It Can Boe Usod a3 a Raft or Propelled by Rocking

sisting in its simplest form of a ring of
stiff material covered on hoth sides with
airtight balloon cloth, the result being
much like an antomobile tire Atted with a
cover for both sides, Dne kind of stiffener
iz an alaminum-alloy ring with a U-shaped
cross section, the concave zide being out-
ward. A rubber tube encircles the ring
and, when inflated, flows out over the

L;.,_IeL
in a
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h“:‘beﬂ ﬁubble Boat

elimb upon one of them
and rest with his hody
entirely out of water.
Such a eraft can be used
as a diving platform for
shallow water also, While
the boats can be propelled
with a double-ended oar,
they can also be “rocked”
irom place to place, the operator resting
his knees near the edge so the opposite
edge 15 tilted. A rocking motion then
causes the hoat to travel forward. They
have also been used for tilting contests
and as surf boards, The inflated tube and
section between covers give double pro-
tection from sinking, When deflated, craft
can be carried under the arm.

edges to provide a cushion. The whole 15 w,
covered with a rubberized fabric laced in

place and, finally, an outer covering of.
awning material, The tweo flat surfacesW™>:
are held apart by air at low pressure, A_, from a hot pavement in summer, the ob-
collapsille boat has a stifening ring of <J server does not see heat radiating, as is
fabric-cavered tubing that can be pump::i{tﬂgeneral]y believed. Instead he observes
to about fifty pounds’ air pressure to make . light refractions caused by currents of air

“HEAT WAVES" ONLY LIGHT /7 /éV 7

When wrigeling waves are seen rising

a rigid framework. Another tvpe, intend-
ed for towing behind a motorboat, has a
metzl bottom, and a third, of all-metal
construction, 15 for wse on ice boats in-

lighter density arising from the heated

surface, The light waves are hent and the

wriggling illusion results, just as a stick
thrust into water appears bent. The twin-

atead of rep;u'far runners so such craft canC’ kling of the stars and the mirage of the

run both on ice and in water. For bath-
ers, the inflated boats are superior to

both blown-up inner tubes and swimming/
tubes, it is claimed, hecause a bather can!

flesert are other phenomena of refraction.

.f_‘i.:'l.’ui:ll:l impregnated with rubber is be-
ing used for some parts of violins,

Jdettin me cf waldule
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By Attilio Gatti

[ONS were raging in the mountains of

northern Lululand and fear spread in
a paralyzing wave over the weldt, The
Aulus gathered in the kraal of first one
chief, then another, their worried raze
fastened on the emptving plain below,
where zebras, gazelles and antelope moved
southward in search of more plentiful
pasturage and water,

In the kraals women and girls,
old men and even children were
silent with the fear of impend-
ing calamity, Lach day the chief
ot each kraal gathered his fam-
ilv about him and, holding a cal-
abash of water over his head,
solemnly let it fall drop by drop
on the parched ground. This, so
2y the rain pod, if absent-minded
\ |" s -at the moment, might be left in
N no doubt of what was wanted.

The Zulus did not fear the

drauth itself hecause the moun-
Abave, Tribe of Zulus, M t Courageons of Afri HMatives, En
in One of Their Ceremonials; Belaw, the Author and Lion He Hilled tains are rich in springs. But
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when the dry weather drives
game from the plains, the lion,
having no more food, thinks of
the taste of human hlood. Then
he hecomes a terror, and there s
no safety for women who work
in the sweet-potato gardens, girls
who go to the springs for water,
boys who take the cattle to pas-
ture, or old men and children who
atray from their huts,

I was encamped on a hill with
my native hoys, the African kraals
of the Zulus all about, The Zulus |
do not live in villages, but each
family establishes its own settle-
ment, or kraal, composed of clean
and well-built huts placed in a
circle around a fenced space in
which the cattle are ke pt. The
biggest hut is for the chief, each
of the others being occupied by a
wife and her children, A chief of-

Abave, Wative Zule Warrior in One of His Tribal Ceremonies:
Below, Cats Like This Strike Terror to Zolu Hearts

ten has as many as ten wives and, next to
his cattle, he cherishes his wives as evi-
dence of his wealth and power, for he buvs
his wives at so many cows per wife, 50
each wife actually represents a certain
numher of cattle.

For days the Zulus, abandoned by their
rain god, had been preparing to defend
themselves. Old people and children built

717

EN

£1r
a thick fence of thorn-covered
branches, the women collected
huge stores of sweet potatoes and
meal, warriors sharpened spears
and tested their shieldz, The cat-
tle were pastured close to the in-
closures so they might be driven
imat the first alarm.

Then, one night, the tempest
broke with a terrifving and majes-
tic orchestral effect like a thou-
sand thunderstorms. A long, far-away
roar began the concert and was answered
by ten, forty, a hundred challenges that
seemed to fill all space. The lions were at-
tacking in force. The first burst of noise
was followed by a momentary silence even
more terrifying, It was as if the beasts
had held a preliminary roll call.

My native “hoys"—szome old enough to

23



have been my grandiather-——surrounded
me with mouthings of devotion and reiter-
ations that the white man and his gon
wounld not let them perish. At the first
sound, I had rushed from my quarters
with my rifle, but was almost as much
awed by the racket as my natives,
Suddenly the uncanny silence was pune-
tuated by the “tam-ta-ta-tam-ta-ta” of a
tom-tom. It was picked up at once by
other drums and soon the heats seemed to
be coming from everywhere, This was the

MECHANICS

marvelous acoustic telegraph of the na-
tives going into action. It iz the hest
method of the Zulu for communicating
messages over great distances and appears
to be as rapid as our own telegraph.
Messages flew back and forth until sud-
denly all but one drum were stilled, This
tom-tom, my boyv said, beat out a4 message
that the lions were attacking the kraal.
The message was hardly relaved when
word was passed that the attack had been
repulsed. Falze alarms, requests to “stand
bw,” and other messages, were followed by
news of a second attack, this time aimed
at the kraal of my friend, Chief Xipooso,
Drums repeated the mesgage, but soon
came the rhyvthmic beats informing us that
this attack, likewise, had heen repulsed.
There 15 a belief among the Zuolus that
lions never attack the same kraal twice in
the same night, so when the drums began
their heat again, there was great excite-
ment among 1y boys for they heard that

e

Abowe, the Witch Doctor of & Zulu Tribe, Ready to Chase Lions or Bring Rain, Whichever Is Nesded host
at the Moment: Helow, Commander Gatti's Party Hog Down in the Weldt

the beasts had massed about MNipoosio’s
kraal for a second assault.

Then, as my boys interpreted the beat-
ing of twenty drums taking up the refrain,
my blood ran cold at the message. “One
lion jumped the fence, entered a hut,
seized one of the chief’'s wives and, with
another jump, took her over the fence,”
they tranzlated. “The chief had only time
to wound the lion with an arrow before it
disappeared, clutching its prey in its jaws,
The other ons have tasted homan blood
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and are terrible. If help is not sent, to-
morrow morning will find that Xipooso
and all his wives and all his sons have heen
devoured,”

[ understood the sitnation probably was
exaggerated, but it was nonetheless ter-
rifving, The night was dark, the dis-
tance great and the way treacherous, but
Xipooso had once saved my life, T decided
to try to help him. “Tell him,” T told my
interpreter, “that we will arrive-as soon as
possible,” Now our own drum called for
silence, and soon it was hammering out its
messare to harassed Xipooszo, the beats
being passed along as the signals were
given.

With my rifle in my hand, a bandoleer
of cartridges about my waist and a focus-
ing electric lamp attached to my forchead,
I was ready to start. My gun bearer fol-
lowed with a reserve rifle and ten picked
bovs carried torches. Running, stumbling
and falling up and down those endless
hills, we seemed to he struggling in a
treadmill.  We avoided the dangerous
thickets as hest we could, but twice the
glare of my light reflected a pair of big
phosphorescent eves, Both times, with a
roar, the lion dizsappeared before I could
hypnotize him with the light long enough
to take aim,

Little by little, we approached Xipooso's
kraal, and the night was made hideous by
human cries and shrieks, the roar of lions
and the terrified bellowing of cattle, Evi-
dently men, women and children were
trving to make as much noise as possible
to frighten the beasts away, but the lions

were infuriated instead of scared. Ar last,

we arrived at the top of the hill overlook-
ing the kraal, and a scene met our eves
which seemed to spell disaster,

The big fence of thorny branches about
the inclosure had caught fire from brands
thrown at the lions and was burning furi-
ously. For the moment, the humans in-
side were safe hecause the lions feared the
fire ring far more than the thorny fence,
but when the fire died out, Xipooszo, his
wives and children were at the mercy of
the jungle cats. T fired twice in the air,.
lighted my headlamp and dashed down
the hill toward the inclosure, followed hy
my frightened boys, We saw no lions and
were soon nside, my boys parting the

(Confinued to page 116A)
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COMBINATION CHAIR AND EASEL

IS CONVENIENT FOR ARTIST

Artists can now go on landscape-paint-
ing trips without loading themselves down
with equipment by using a combination
chair and casel which folds into such a
compact unit that it can be carried under
the arm. The various pins, grooves and
notches make it easy to adjust the com-
bination to the most convenient position
for any sort of work, and the equipment
15 light in weight,

RUBBEE COVEER FOR DOOREKNOES
“4 PROTECTS THE WALLS

Rubber covers to fit any form of stand-

ard doorknobs are being provided to Pm_ﬁ e

tect walls and alse
to guard glas&
knobs and others
likely to be broken
by contact with
walls or furniturg.
Similar covers are
made to fit the

steam radiators t
protect the hands
when starting a sticking valve.

f Dry ice is being used to shrink exhaust-
valve seats into place in r?_ptnr hlocks, ﬁl,-
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Llimbﬂr-MiIl Waste Is Turned to

Abhove, Wood Waste at Bl
a Lumber Mill; Below, g
the Same Waste Coming
from & Machinae as &
Pulp Base to Bes Can-
verted inta Ravaon ar
Cedl ne; in Circle,

Bale of Rayon Pulp

process for converting hemlock wood
waste, heretofore dumped into the boiler
rootms of sawmills, into a soft, snow-white
and fluffy pulp suitable for conversion in-
to rayvon and cellophane. Long research
has produced a process that takes ordi-
nary cull hemlock waste from the mills
and changes it, by a cooking bleaching
operation, into fibers softer and stronger
than cotton, and today one paper plant on
Puget Sound 15 running twenty-four hours
a day, keeping 300 workers busy seven
days per week, turning out bales of pulp
for shipment by steamer to the Atlantic
coast for making cellophane sheets and
rayon thread. For years a third of Amer-
ica’s most splendid timber was burned up
as a total loss, but declining volume of

One of America’s newest industries has  lumber manufacture has set the industry
proved a lifesaver for one Washington to working out new uses for waste, at a
city, and efforts to ind new uses for forest  saving often greater, per 1,000 feet of logs
products have developed an ingenious used, than the original cost of the timber
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standing in the woods. It is a far cry from
hemlock trees to silk stockings or sheets
of cellophane, but <he pure cellulose base
made from wood waste for over a year

has Eiept the plant poing [ull speed.
(e L Mﬁ.ut AN

DAY AND NIGHT TRAIN SIGNALS
MORE VISIELE IN FEIL": £ 3

Functioning on the 'I]r:ghtl::.t H"Lf or the

¥ darkest night, railroad signals three times
* more visible in fop than the common

-

]

i

4
o

wing-and-disk type have been tested in
Switzerland, .The “luminous signals™ are
said to have the same appearance to train-
men day or night. The svatem operates
without complicated mechanical installa-
tions, Even in the most brilliant sunshine,
the signals are conspicuously visible, Twa,
four or more lights may be mounted on
each zignal, which is set at the level of the
engineer's eyes to avoid confusion.

AUTO-SLED HAS TRACTOR I;RI'U'E
FOR SNOWY MAIL ROUTE

Two extra wheels and tractor drive, to-
rether with sled runners for the front
axle, have solved the winter problems of
an Towa mail carrier, The equipment to
convert his small car into an “auto-sled”
now has been placed on the market. The
runners are not placed under the front
wheels, but are attached to the axle with
the bottoms slightly higher than the posi-
tion of the tire on the road. In deep snow,
the runners carry part of the load, mak-
ing it easier to drive in deep ruts. The
extra wheels are attached to the front end
of a special set of springs and the track is
connected over the two tires,

MEILHATJITS.
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AS SPEAKER WRITES

Drawings and Notes Made by Lecturer Are Flashed
on Screen 25 He Writes and Talks

Helping the speaker and lecturer to il-
lustrate his talk, a new projector throws
on the screen the handwriting and draw-
ings of the speaker as he writes, Tt per-
mits the illustrations to be presented with-
out the aid of a second person and without
the speaker being forced to turn his back
to the andience to write on a blackboard.
The speaker, as he faces his audience,
writes in the usual manner on cellophane.
His writing is projected onto the screen
through an arrangement of lenses and an
inclined mirror. As the writing surface is
filled, it is turned to present a fresh space
by means of a small knob without any in-
terruption of the lecture. Or, if the speak-
er should desire, the notes and

Runum
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ached to Frome Axle, and Two—Extra Wheels with
r Dmn: Eunverl. Thu Car T an Auto Sled
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drawings may he placed on the
cellophane before the apeech and
then flashed on the screen at the
proper point in his talk, Lantern
slides may be projected simply by
laving them on the illuminated
surface of the apparatus. The lec-
ture room need not be completely
tdarkened, since only the projec-
tion screen must be shielded from
direct light,

[ Dried sweet milk is being used

a3 a fish : ol to raise trout,
¢ !I'“fl"cf

Onoeledd

! AALL A
SPEECH NOTES ARE PROJECTED g
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Automatic- Barrier That Is rn = 2
Biioed by ihe Asimat iy’ Tt welgh master observed that each time a

Approaches Hurdle car was bumped in switching, a quantity
of dust sifted out. A lease was ohtained
on the three-eighth-mile track and men
began cleaning it up. Ore valued at §175.-
000 & car has been shipped to this mill, and
it has been estimated that the residue
dump alone contains unclaimed gold

worth 23,000,000,
BlsT ——

POWER SHOVEL LIKE OCTOPUS
HANDLES 5CRAP METAL

Built to operate something like an octo-
pus, a large power gripper ig being used
in Germany to handle scrap metal, tangled
wire and many other materials difficult to
move otherwise. It has either six or eight
long arms which extend outward from a
central axis., When these arms are opened
by powerful springs the shovel looks like
six sections of an orange peel laid back so
the fruit ean be removed. This arrange-
HORSE OPERATES OWN HURDLE .. gives the gripper an extraordinary

WITH AUTOMATIC BARRIER reach, and when the jaws close, they hold
the load in a viselike grip. The gripper
can handle 1) tons of ore an hour and
has & capacity of two cublc vards, It can
e suspended from a crane and 15 operated
rom a motor drive through a svstem of
ullevs,

Horse jumping is made safer for both

the rider and the animal by using an ad=

stomatic barrier that is raised into position

3 by the horse itself as it approaches theg
hurdle. Formerly, in training horses to

% jump, human hands raised a pole just Hri,%
™y the animal began its leap. Many horses

| -
balk at this method and refuse to leapeE™ L
when suddenly confronted with a higher - =
barrier, With the automatic barrier, a i) JA SRR
| thread is broken by the horse as it ap y \ '
“i

d

proaches and the pole is raised into posi
tion so quickly before the jump that the.
animal does not have time to refuse to
take the leap. It follows, therefore, that
the jump is made with proper posture and _}
greater safety, ]

e ——— i
RAILROAD COVERED WITH GOLD
ﬁb 1L1C\tLD5T FROM CARS OF ORE g

L

s¢ than half a mile of railroad track
used by a western_gold mine recently

ielded over $5000 in pay dirt in 1'|:|1|'_':.H-7I
onth after a weigh master noticed that
he right of way was literally paved wit ;

rold. Before the ore was sent through the

i

s various processes, each ear was weighed,

. nd this was done by pushing it on the
ﬁ cales, then giving it a shove to gend it
F

=
- Ll

Power Ehovel wi

e mil.l. Thq- and




& 7T Conh. wWalen §
PDPULEREI%’L:% icsy

Sculpturing with Dynamite on

Top, Geseral View of Memorlal on Mt Rushmore;
Baozom, EE-E:-M-UE af Moueh snd Chin of Washingon
Head, Showing Holes for Light Elasts

Replacing the sculptor’s chisel, dyna-
mite 15 being used to blast the hgures of
men o mountainsides as everlasting me-
morials to the nation’s leaders. On Mt
Rushmaore, in South Dakota, the heads of
Washington, Jefierson, Lincoln and Roo-
sevelt are being carved in giant dimensions
by explosives, while the figures of the
South’s leaders in the Civil War are tak-
ing shape on Stone Mountain, near At-
lanta, Ga. Gutzon Borglum, famous sculp-
tor, who is directing both jobs, has devel-
oped a technique of drilling and blasting
to such a degree that he can shape a nose
or chin on one of the piant heads to with-
in an inch of the finished surface. Even
lips, nostrils and evebrows are fashioned
with dynamite, while more delicate work
is done by using only blasting caps. Fii-
teen men using cxplosives can accomplish
in six weeks what it would take hundreds
of men three vears to do under old meth-
ods. The cost is estimated as one-sixth
that of a few vears ago. The work of carv-
ing with dynamite is not done haphazard-
Iv. First the area is measured, the features
hlocked out and the stone marked. High
points, such as the end of a nose, a chin
or cheeks, are located, Test holes are

F}' et .

gL

ountainside

G 0
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I.: e -. s L

drilled to a depth of three feet to reveal
the mature of the rock.
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Artist's Drawing of Control Station on Super- ngh'm&r
the Arrangemant of .ﬁ.pprdl.-l:l:l Eoads

One-man control of traffic is provided
for a super-highway for automobiles be-
tween Evian, on the French shore of Lake
CGeneva, and Lyons, on the Rhone. The
road, 143 miles long, will azcend from na-
tional highways by gradients. To avoid
congestion and to prevent autos from cut-
ting in on each other’s route, access to the
highway will be by four roads. Cars on
each access route will run in one direction
only, the one-way routes being separated
s0 adjoining streams of traffic will flow in
opposite directions, Down the middle of
the road will run a paved wav, under
which light and power cables will he car-
ried, and where the super-highway ap-
proaches a junction with the ordinary low-
er road, the central pavement will be wid-
ened to form foundation for a station to
collect tolls from motorizts uzing the spe-
cial road and for a hotel and shops. One
man at this central station can control
traffic and can halt law violators or ban-
dits by closing the access roads with grilled
doors. Stations along the highway will be
in telephone communication with the cen-

in Europe Shows Toll ?-umh. Hotel and Shops; Mate
hich May Be Closed with Iron Gates

tral station, and the road will be lighted.
No curve will have a radius of less than
545 yards, nearly one-third of a mile, so
autos may hold speeds of 100 miles per
hour around the curves without danger of
overturning, The road will have a lower
laver of metal and rubble, then one of con-
crete and, finally, granite and other hard
stones to withstand wear. Germany also
is planning a special automobile highway
irom Hamhurg to Basel to link up with
the Ttalian road being built from Milan.
Haolland has in view a long auto road link-
ing Amsterdam teo Antwerp and Brussels,
in Belgium, and thence to the new high-
wayv which France will build from Paris to
the port cities on the English Channel
Spain plans a Madrid-Trun highway.

ROCK FORTS OF THE ANCIENTS

i |'I"’1“ FOUND IN FAR NORTH

Rock fortresses, used by people of the
far north many centuriez ago, have been
found off the coast of Kodiak island, Alas-

k Dr. Ales Hm United
_ 5 LALANALS

Qs fdi
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States National Museum, discovered ruins

of villages on the summits of high cliffs,
almost inaccessible. To reach the top is : %
real “mountain-goat climb,” and Doctor %
Hrdlicka could not carry cven a spade or '
camera up the cliff that the ancients once
climbed with all their supplies. Doctor
Hrdlicka believes that the rock fortresses .,
were selected as protection against ene-—_,
mies who might have sought to seize the o
cliff dwellers’ collections of sea-otter Ekin--“:._
Among evidences of higher culture found

by Doctor Hrdlicka on the island were
heautifully shaped knives of slate, lamps
made from rounded pieces of basalt and
granite, carvings of fossil
ivory with one well-exe-
cuted portrait of a man,
and picture writing on

the rocks. ,3 rr hi[

TEAR-GAS GUN FOR
WRIST IS FIRED
BY STRING

Only a flick of the fin-

ger is required to fre a

small tear-gas gun that 18

worn on the wrist con- - T e

cealed by the coat sleeve. E, e

The weapon straps in -1 . -
place like a watch, and a

small wire leads from the %

triggrer to a ring on the .
middle ﬁﬂg‘e i, Simull‘ﬂn{‘:- Comparing Weight n!'_ Yaoung Wq_:lma:l with That of Osminm, Heaviest Megal,

ous upliﬂ'[ng of the arim Magnesiam, the Lightest, Goeld, I-|.'—:.|J. and Water

and crooking of the finger discharges the HEAVIEST MEJEAI. OUTWEIGHS
pistol, releasing enough gas to rout a gang LIGHTEST F-‘JYRTEEH TIMES §

Ln#

of bandits. It is suited particularly for

Bl e e e T e Oamium, the heavidst of commoner met-
3 gt ot acing C‘{als. outweighs muagnebium, the lightest, by

Leas Lyud

about fourteen times. A slab of osmium,
one foot square and slightly more tha

one inch thick, weighs 135 pounds, the
weight of a young woman who helped in
recent tests on metals. A slab of magnesi- q

um one foot square must be approxi-
mately fourteen inches thick to weigh 135

pounds. Lead, regarded by most people a ]
the heaviest metal, weighs only hali as -
much as osmium, since a one-foot slab

must be about two inches thick to weigh
135 pounds. A block of gold, one foot
square, would have to be one and one-
gquarter inches thick to weigh as much as

var-Giss Gun for Wrist Which In Fired by Wire Lesg.  L1€ Young woman. By contrast, 135 poun
. ( from T f water occupies two cubic fect.

M- dlgz Ring on Hiddﬁlnnr : E o

bés Al p
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o ,:,_,:.I_,:., : i,_..J,'.I.,.:,.““ ; o Hri%is-]’t physiologist, has reached
5 WATER SUPBLY . papiais this conclusion as the result of
e : : '.f’r"_t':r;-‘;’l e e || CEPETiments on animals under
it _ e ,‘_",i;f"' : iy low-pressure conditions. Previous
. s L s e F L RN tests in France had led to the
—?—'-- o [ opinion that 45000 feet would he
RADIATCA - the limit that could be attained
5 Lie 14
' e ;={“.A"f;j;im by a pilot even when oxygen-
AmiaTis EEE = L cquipped, unless his body were in-
I CASING closed in a pressure chamber to
u,.,;—.m____j shield him from the effects of
£y J ;E;{:Ef' :-I.:I.‘]‘]; great .h-eu?,ht.
CHAMSER _#"'" -:"I-:| ': J
AURHES “ROBOT" RECORDS LOST
. - B TIME IN PRODUCTION
- "'f:pfq'_":._. ASeEmaL) Efficiency of production ma-
: Ay : chinery and operators is constant-
y: ...?:.'t_._h' h ﬁ : - Iv and accurately checked by a re-
- i \Sﬁi ' ' F‘én_ cording instrument which fur-
S e g LiHE nizhes a wvisible chart of all idle
e :.:nny e e time and the reason for interrupt-
i : ed production. This recorder is
g ridon) Ko Bl Bt Ty Nty O g e
0OIL FOR HOT-AIR FURHECESM any tvpe of prm]ucl:inn machine, When-
IS FED BY GRAVITY ever the u[uL]J::!Ent is shut down for any
"} reason—lack of stock, inspection, repair,
Automatic EHI‘J'I:U:':L'-h trmt burn oil h:ue_: trml urmdmg‘. setaup, ete.— —the operator
been preduced for heing the home with 3 gitr th caun by g th symbo
|:I'|:r1.1.'f;':r I.b NnecCessary, t]'I.L::H[ ﬂj\\']iﬂ'?]’u:ln HY H'i ﬂ.]'l[l t]ré Fhﬂt‘t .tH“EB th'E-' d.E.IJ-II'T';l Iﬂ m:ﬂutﬁs
- : - Duringy idle time, a red light flashes to
storage tank into the burner bowl through 3
: a constant-level valve. To light the fur- 3 -4 7.07 s
LA, nace, a crumpled newspaper is used, the ;:-F!l“_! ! :
burning paper vaporizing and igniting the %/ =
oil. Draft control is s0 constructed thal-—-g —
i the heated combustion products pass :Ji;é .
ﬁa = rectly into the chimney when the furnac 3

is first lighted. After the chimney is heat
ed to the right temperature, it produces 3
the correct drait for periect combustion. o |
The direct opening from the combustion -
chamber to the chimney closes and the
hot gases then pass through the radiator
hefore reaching the chimnev.

PILOTS CAN ASCEND TEN MILES
-rTWITHDUT DANGER OF DEATH

Airplane pilots could rise to altitudes of,

50000 feet, or nearly ten miles, w ithout \ %
danger of death from such experiences, if ~***RRE IR G Chee O atton =

the nitrogen gas in their bodies were ex- e
pelled by hreathing oxveen for an hour advize the foreman that production has 1"'"
before such ascents. Eu' Len:nlmrd Hill, gtappe el
- || {7 L -"‘ﬂ.ﬂ"-Lp- Lf{:{‘ﬁ .. J
™ - |1-J-=£E"}'f b"f"-l'ﬂﬂf"' : L.‘L""'-
A Cpei e Huﬂ“ \ 4 Lo

‘?;‘1 Y{»2~ - b4 do mﬂﬁbﬂjﬁﬂ ‘



OW would vou like to be maroone:d

for long winter months on a monn-
tain top with no one to keep yvou com-
pany save the howling wind and drifting
snow 7 ;

How would vou like to have vour zup-
plies, when your winter's cache had been
depleted, brought you and flung at vour
door from the airways of the world?

How would you like to be let down
the side of a precipice hundreds of feet
by a rope until you could get a footing
to =ki off to the nearest village for medi-
cine and help in case of sickness?

e
= e

Fi s -
s R R i
Top, Alrway-Station Attendant Golng down hﬁmutn

for Bupplies; Eelow, Beacon Tower Whess Flashing
Light Guides Pilot through the Night

Such 15 the life of Unele Sam's keepers
of mountain radio beacons who, high on
lonely Sierra and Rocky mountain out-
posts, wage a constant battle with the ele-
ments and often, daring the winter, find
themselves shut off {rom civilization.

These stations, which might well bhe
termed “lighthouses of the land,” serve
with their flashing lights the progress of
hundreds of planes that beat nightly across
the continent and up and down the west

833
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coast. Their keepers must always
be on the joh,

At the Donner summit, Califor-
nia, airwav weather-reporting and
radio-range station, snow com-
monly lies at a depth of twenty
feet, and sixty-five fect has been
recorded. During the winter,
therefore, these stations are snow-
bound and acceszible only from
Norden, a rail station two miles
distant, hy skis or snowzhoes up
the steep slope of the mountain,
Sometimes the keepers must go
to Truckee, ten miles away, for
supplics and medicine,

“At such times,” says the sta-
tion keeper, “we let ourselves
down the mountainzide by ropes
until we come to a place where the snow
lies sufficiently level to let us stand and
walk, Then we bhegin our struggle for
Truckee. Blinding glare and nasty spills
mark our descent, Hours are spent scout-
ing drifts, and care has to be taken not to
start a slide. With wind velocities up to
sixty-five miles an hour, one can realize
the struggle to exhaustion that is often
necessary to pain again our eerie castle.”

The establishment of the Donner sum-
mit station presented as great difficulties
as ever encountered by the keepers in go-
ing ta and from it in the most terrific
weather, Dog teams were necessary at
times to transport the heavy steel for its
construction. Steel masts were used ow-
ing to the presence of wood-destroving
termites. Solid-rock surfaces made it nec-

MECHANICS

essary to blast post holes
tor the radio masts. The
houses were built an
foundations laid above
the rock surface as a pro-
tection against the deep
ETOWS,

Another instance of
difficultics encountered in
the establishment of air-
way beacons is that of the

Above, Donkeys Carrying Su
Below, E:ﬂrgurng' for E’Eﬂ.rhuf Data in the 5i

lign to Mountain Alrway Stationg
BETES

light at Spencer, Tdaho., It so happened
that the site of the beacon lay some dis-
tance from the nearest available source of
electric current. To supply this new sta-
tion it was necessary for the engineering
crew to lay a power line 6,700 fcet. “No
sooner had we set about this work,” says
the report of the engineer in charge, “than
a heavy snowstorm get in, followed by
hail and sleet. It looked as if the work
would have to be suspended.

“We were undaunted, however, and
pushed ahead with the work following the
let-up of the sleet. Here we ran into a
new problem. The sleet had coated the
poles an inch or more in depth, making
them extremely dangerous to handle. Pack
animals became necessary to drag them to
their places where, eventually, they were



1516 5 2.
POPULAR ECHANICS 935

set up. Then, as if to celebrate the ocea- QGTEL_A:[:}{’E SHOP ON WHEELS

sion, the storm broke loose again, but the GOES TO THE CUSTOMERS
work continued, and within thirty days, 5= __

the power line was in and the beacon * Y Bhos Bupcort Abtmchsd o
lights flashing, q§ mmhlr st of Auto te

7 : finsform  Car inta Shoe
Airmen flying these western storm ﬂ.rﬂas{:guj Shining Parlor on Wheels
:l-\.

can depend at any time, day or night, up-
on these beacons. The keepers are always%—
there, and a maintenance automohile vis-
its them regularly, making its rounds re-*=
gardless of the weather, The crew ruplaces"‘\,h 1
lights, repairs equipment and checks over
generally the condition of each station.'
These maintenance crews care for ten t
twenty stations each, depending upon
their distances apart.

Not infrequently missions of mercy are i
performed by these federal ontposts. Th ir
most notable of these, perhaps, is that of | i,

the rescue mission to the Indian tribes ilﬁ'ﬁ Wien & Calitornin-Bootbhick faird Tas-
the vicinity of Winslow, Ariz. These tri.hE&._S iness in his shoe-shining parlor falling off
cut off from their homes by heavy snow,@ 1. qocided to take his business to his cus-
were facing starvation on a high, wind-« ¢ .. By attaching a shoe support to
swept mesa where they had gone to gath- the rumble seat of his automohile and
er pinion nutg, their favorite food. Durin ading the car with the various dyes, pol-

the time the planes were in the air, t"”’g ishes and ecleaning fluids, he evolved a

WELE '”,“:'“'ﬂ" with the nearest airway ra- shining parlor on wheels, then established
dio station, a regular route through Beverly Hills. In-

_":"Tl the daily log thﬂ‘IIE st_al:mn,_‘ SE..I!I'II]].-I stead of EE'IETI'iI'IE' one pair of shoes for each
wiched between such entries as “A customer, he sometimes ohtains hali a

BCDS SKJS accomplished” (meaning all 4 Pt a
broadeast achedules accomplizshed); “No. kR aonhic i i
2 printer off ; No. 1 printer on” (referring

to the teletype writer machines over which « FOWDER METAL I8 EQUE‘EEED@ 7 u
weather information 15 sent and received) M INTO SHAPE WITHOUT HEAT

and “Time from NAA clock correct,2™ High pressure iz supplanting heat in
came the messages that passed between - the manufacture of allovs from powdered
the station and the airplanes that ‘I.'I.'E'I:'ﬂ-.'_qf metals, Instead of being melted and
delivering food to the stranded Indians. ®& -poured into molds, metal can be shaped at
low temperatures by this process, The

THIMBLE HAS NEEDLE HOLDE " manufacture of “oil-less hearings™ and the
O AID IN SEWING fabrication of objects from all ordinary

B f F
o)==

allovs, and from mixtures that cannot be
— To aid in sew==spoured from a melting pot because of the
ing, athimble with . great difference in the melting points of
a ncedle holder™ the metals involved, are among some of
has been intrl:'qE the possibilitiez of powder metallurgy. Al-
duced in Berlin, _ lovs are obtained under this process by
Germany, The™ mixing the powders of the various metals
- }.-"' holder grips the”, i the proportions desired. It is not nec-
A needle and helps«e essary to consider the different melting
i-_%/ pull the thread« points, the chemical reactions or the mix-
Eid " 5 g .
e, ol through t_hlclr ma- ~ ing ahility of the materials. Then the met-
terials. It consists of a small clip whie al powders are put through the presses,
is attached to, or rather part ofgone sid emerging as an object that looks like =olid
of the thimble. to be strong. p

- metaly The product is sai
o . . Ct / Mfﬁ .
vbadle d A VAT U5 3
io o Tnchwas .
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Partable Méon Sign

Operated from Twa or

Four Dry Cells Which

Will Run It Contlnu-

cutly, Might and Day,
or iz Months

DRY CELLS OPERATE NEON SIGN
AT LITTLE EXPENSE

Operating from two or four dry cells
instead of the wsual 110-volt lighting cir-
cuit, a portable neon sign, two by three
feet in dimenzions, is proving popular
where electric current is not readily avail-
able, The self-contained flashing sign 15
used as a warning signal at raillway and
street crossings, and can likewise be em-
ploved by shops in advertising, The mes-
sage may be changed quickly, and little
current is required to operate it. The dis-
play ecarries three neon tubes and it is
claimed one set of dry cells will run it con-
tinuously, night and day, for six months.
Various colors and tvpes of lettering are
obtainahble.

OCEAN BEING DRILLED FOR OIL
FROM STEEL ISLAND

Off shore near Ventura, Calif,, a steel
island has heen conmstructed in the ocean,
and from a derrick mounted on it, a coms=
pany is drilling in the zea for oil. Off-
shore drilling for oil along the California
oast heretofore has been made possible
by the use of large steel and concrete
piers, but the steel island does away with
the piers entirely. All equipment, includ-
ing boilers, is located on the istand,&nd if

_\R1JI[ECHAHIES

Cerd LL /uw,ﬂ H éu%::r

(Berrad, @ :

ﬂﬂ_f_:.f

production iz obtained, the com-
pany expects to load ships from
storage tanks at the well instead
of through a pipe line to shore,
To spud in an off-shore well, a
surface casing, twelve to sixteen
inches in diameter, i5 sunk into
the bed of the ocean with a pile
driver, the water removed from
the pipe, and then drilling begins
with regular rotary equipment
and proceeds in the same manner
as though the well were on shore,

B

VENTILATOR CLEANS AIR
AND FITS ANY
k2% WINDOW

Portable and adjustable to any
window, a new type of ventilator
filters and washes the air before
admitting it to the room. A flex-
ihle air shaft, attached to an ad-
justable steel window insert, is
lined with a felt filter sleeve that removes
ninety-seven per cent of the pollen from
the air, besides the larger particles of dirt,
dust and soot. Passed on to the washer,
the air is cleansed by being forced four
times through water and then is releazed
into the room. Capahle of washing and de-
odorizing 6,000 cubic feet of air each min-
ute, the ventilator will refresh the air in
an average-size room in twenty minutes.
The machine’s pollen-removing feature
gives hav-fever and rose-cold sufferers
considerable relief.

1

d Clea Fapldly Refreshes Air in the Home;
e e rawing Shows Hgw It Works

i
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Shields Guard Firemen Against In

(S é{@;ﬁ; By
N

Portable Shizlds of Ashestoa Used by Fireman In Germany to AT roach Mearer 8 Blaze and Fight It More
13

Effectively; One Type Is Shaped Like an Umbrella w an Opening for @ Hose Line

Asbeztos shields are being used by fire  la and 15 opened and closed like one. In
fighters in Germany to protect them from  addition, there are rectangular {olding
the intense heat of a big conflagration and  screens containing openings for several
enable them to approach nearer the blaze  hose pipes. From behind such a protec-
and thus battle it more effectivelv. One  tion, the pipe men can place the water
tvpe of screen is shaped like a big umbrel-  where it will do the most good.
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Potgemous Scorpion in Its Glass Cage in the Insect Zoo Where Bare Specl-
mgna CGathered from A1l Parts of World Are on Exhibition

UG hunters have just as manv thrills

in their lives as their fellow scientists
who stalk head-hunters in New Guinea;
who dip for fossilized remains of dino-
saurs in Mongolia, or who try to find some
fresh morsel of natural fact behind the ice
barriers of the polar regions.

One big advantage of the bug hunier
over those engaged in other branches of
natural science iz that, 1f circumstances
compel, he can find material for a life-
time of study among the inscct creatures
of his back yvard, Yet the bugr hunters, too,
go lo the ends of the carth in pursuit of 1n-
teresting specimens and facts about them,

Soit was that D, Frank I, Taate, enra-
tor of entomology at the American Muse-

838 Yl zeh E{fa'.,u ok }

EL}YDEN SPARKES

um of Natural History,
went with an expedition
of some of hig associates
to Barro Colorado island,
[n constructing the Pan-
ama canal, American en-
gineers flunga dam across
a tropical river, The wa-
ters of a new lake—Gatun
—rose in the mountains,
and one peak that had
been undistinguished was
engulied until only its
green top rose above the
suriace. This is Barro
Colorado island.

It was a temporary nest
or bivouac of army ants
that held the attention of
the entomologists. What
they found was a fabric
of living ants, their claws
interlocked to form a
cirtainhilke shelter for the
auneen and her brood, In
defense of these, the sal-
dicrs are at all times
ready to fArht and die,
Here i3 a lovalty untaint-
ed by individual coward-
we, and it i in prohing
into such matters that entomologists find
as much that is fascinating as Roy Chap-
man Andrews might in sorting through
olid bhones in the droed-up swamps aof the
Cobi desert.

Army ants, as Dr. William Morton
Wheeler has pointed out, correspond to
the nomadic hunter stage of human devel-
opment, They have no hxed abode, They
are pure nomads and carnivorous; more
or less constantly on the march, they rav-
age as they go. Their hivouac is a tent
formed of the bodies of the living ants
themselves., In the present mstance, ac-
cording to Herbert F. Sehwarz, who ac-
companied Doctor Lutz to the island, the
living curtain of ants was suspended from



a tree trunk at a level only a few feet above
the ground. The trunk was slightly in-
sloping toward its base, thus forming a
somewhat cavelike hollow, of which the
ants had availled themselves. A liana that
crossed the trunk near this point served
as an additional support for this animated
tapestry.

You might actually have thrust in a
stick and tugged at this vital textile with-
out ripping the almost clothlike shelter
the ants had formed about that which was
preciows to them, Along the line of march
of the ants there were here and there
smaller clusters of the insects comparable
in structure to the large nest, constituting
possibly temporary caches. But to return
to the main nest,

Doctor Lutz determined to take this
curious fortress. The big catch, of course,
is the queen and he got her along with
most of her people. First he put down a
barrage of kerosene. Beside him was a
bucket of formaldehyde and he was armed
with a long-handled shovel.

Then he reached for the nest with the
blade of his shovel. A substantial part of

|
Tng;i Beetles Imparted from Japan Routing Gypsy
aths; Below, Watching Honey Bees at Wark

the army ants had been tossed, still eling-
ing az a fabric, into the killing fluid before
the inscets could organize a defense. A
few did climb the handle and bite Doctor

g39
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Lutz. But he did not
cease his frantic shovel-
ing until the inner de-
fenses of the fortress had
been laid bare and the
queen was observed in ef-
forts at escape. Quickly
Doctor Lutz reached for
her with his forceps and
felt that with her capture
he had acquired a valued
specimen.

From times far in the
past primitive peoples
have used these army-
ants’ powerful jaws as
surgical instruments, In-
stead of stitching a
wound, it was their custom to draw the
lips together and then, one by one, hold
angry ants so that their closing mandibles
would serve as stitehes,

Elephants? Where the elephant hunter
stalks his game in Africa there, too, must
go the bug hunter who wounld capture the
riants of beetle kind. As the smaller spe-
cies, which any country boy knows as the
tumble hug, center their existence around
cows, so there are heetles of an appro-
priate size similarly linked to the destiny
of elephants. Megasoma Goliath is of
such proportions that Jack Dempsey could
not conceal one in his closed hand,

Under the direction of Doctor Tatg, the
American Museum of Natural History has
established an insect zoo, Visitors there

e e T T —
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nowadays may press their
noses close to a glass jar
in which the single dread-
ful inhabitant is a hairy,
black tarantula. An angry
rattlesnake might he
maore easily avoided than
the silent rush of this
cight-legged, venomons
giant of the spider family.
Some of the largest spec-
imens are found in trop-
real America, but these
creatures are to be found
alzo in Arizona, New

L e
————_
'

Abowe, an Atlas Math, One of the Largest of “ButierBies” ; Below, Tarantula

Pouncing on Caockroach

Mexico and Texas. Feeding time for the
tarantula 1s as exciting a moment for the
vigitors to this zoo as similar occasions in
the lion house, and he would be an un-
usual person who did not feel a shudder
as a cockroach is dropped into the glass
cavern of this evil thing.

“How many sorts of insects are there
I asked Mr. Schwarz.

“No one knows the answer to that,” he
replied. “Certainly there are in excess of
halt a milhon known species. New species
are constantly being added to the list. Ohb-
viously, then, there is plenty of work to be
done by thoze of us who devote ourselves
to the subject.”

Plenty is the word; as a matter of fact,

{Contlnieed 1o page 112A%
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Twa=-Man Puorswit Plane Recently Developed for the Army; It Is as Fast as a Single-Seater and Has the
Added Advantage of a Guoner in the Back to Protect Craft from a Eear Attack

PURSUIT PLANE FOR TWO MEN
DEVELOPED FOR ARMY

Althourh experts have alwavs main-
tained such a ship was impossible, a two-
man pursuit plane has recently been built

and delivered to the army, the first of scv-
eral such craft to be added to its fAving
forces, The two-seater has all the speed
of the single Aighter with the added advan-
tage of a punner 1in the rear seat for pro=
tecting the area back of the pilot,

REFLECTOR FOR CAR WINDOW
HELD BY VACUUM CUP

Added safety for motorists at night is
provided by a star-shaped reflector for the

rear window which is ]|1-_:Il:1 in E:l:}cu on the ™
i 4

inside by a vacuum cup, In case the tail
light fails, the refllector throws back a bril-
liant red light as it is struck by the heams
from the headlights of a car in the rear.
The reflectors are also used for side win-
dows to warn drivers approaching from
Cross 5treets,

|

% COOLING MAIL TUBES EPEEDE@ ﬂ;’
'*1 ~ UNDERGROUND DELIVERIES !

.H To prevent overheating from friction, a
_h‘r-: irigerating system has been installed in
EIu: un:lngruund mail tubes of the Berlin
hese tubes, operated by com-
re used in handling 5;:1.':::11-
,and it was found neceszary
"E:.' n:- cooling system in the busy
section nnecting the post office with
"—-""TI. mplebiof airport, Letters are II!IE]TEI.I.E]'[LI'.I.
' Zfrom the main post office direct to the air-
ﬁmrtr ilhnutl stops en route hv use of a
ed Reflector for Rear Window of Ruata: It Is _iﬁ"'.ﬁ 1 ) DT F-'-H'Iid.‘.h{‘:ﬁ “:hl(‘.'h rnnlnlcﬁ. thE sl
in Pozition by a FEubbir Vacuum Cup sL ns to route mail past them.,

; ,Cfmwmg.

rt]'lt'l.ﬁ'ilzl'l air,
‘t;:hlnLr} T
to install

Star-Sha
H
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./} Self-Supporting Steel Roof Made y Welding

03 R

: Top, Weld the Stecl RHoof at

T ; ty Seven Dlﬂh&:m Poknis; Bu:-

7 3 tom:, Pulling a Strip of Steel
inte Place

welding per hour was done by the eight
operators, working like human flies high
ahove the ground. Each operator had a
hlock and fall to hoist or lower himself
along the roof as the work progressed.
More than 400 tons of steel were used in
constructing the four roofs, each 288 feet
wide by 140 feet long.
R(71 7
CHEMICAL CHANGES IN LEAVES
CAUSE AUTUMN COLORS

Complex chemical changes are respons..
sible for the gorgeons autumn colors in”
"eaves. Dr. Charles E. Sando, of the de-
1 3~Tartment of 'iﬁﬁm explaining
o -, how leavesEirn from green to gay colors

e nom the fall, points out that two general

Arc weliting has made possible the first _classes of chemical compounds, caratinoids
self-supporting steel roofs. No columns, Wand anthocyanins, help trees and plants
stanichions or other supports were used, T dress up. Carotinoid pigments are present
resulting in increased space in the four % in all leaves but are masked most of the
grain elevators on which the new roofs. time by green enloring matter, chlorophyl,
il at Albany, N. Y. Seventy-six “which is rapidly destroved in the autumn,
sections of steel sheets, 140 feet long and  permitting the carotinoid yellow to he
fifty inches wide, were welded together to Neeen. [f no other masking pigment is pres-
form a curving roof supported only at the Zent, such leaves become pure yellow or

top and_ bottom, Fortyjto fifty jeet of ?mmalge, like tulip tree, willow and sassa-
| ; £l | T 40C
: 64’1 :'? AT ﬂ:-‘ ""1"”1'",& ‘ 5

M{.{-ﬂ’ﬂ'?;i 8
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fras. The anthocvanins are dissolved i
the eell sap and also are concealed by the
chlorophyl, except in a few purple or
bronze-leaved plants. When the chloro-
phxl iz broken down, certain changes in
the carhohydrate content of the leaves
may cause an increase in the anthocyaning,
resulting in strong reds and purples of su-
mae, blackberry, sweet gum and the oaks,
Sometimes the two clagzges of pigments are
found mixed in the same plant or tree,
cauwsing a gorgeous mottling of yvellows

and reds, ﬁ/‘;{f

DOWN-PULL DRIVE FOR LATHES
DECREASES VIERATION

To provide greater steadiness and de-
crease noise, a small precision lathe with
down-pull drive is being offered. It
driven by belt from a reversing motor
mountied under the hench, directly heneath
the headstock. Because of its compact-
ness, convenience and safety, this tool is
well adapted to the experimental, home or
general repair shop. It iz of the metal-
cutting tvpe but can alzo be used for turn-
ing wood, hard rubber and compositions
owing to the wide range of spindle speeds
provided by the back-geared headstock,
There is an index plate which tells the op-
erator at a glance the proper gearing nec-
essary to obtain any desired power feed,
and, also shows the pearing for cutting
varigus screw threads.

15
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jth Doewn-Pull Drive, Which Ofers

Decreasing Vibration
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HAS PETS AS PATIENTS

a8 _,.,.-r_h?

a1l

l':i{ 1wl ]
Moss Monkey from Scuth Amecica Receiving a F‘l.'ll in
San Franclico Pet Hospital /

J
Rare furred and feathered pets forin the
exclusive clientele of what iz probably San
Franciseo's most unusual hospital, ‘Here,
birds and animals from all over the world
receive clinical care to keep them fit in
alien surroundings,

&
'HOSPITAL FOR TINY AILMENTS

A7)
FORTUNE WAITS FOR PROC

OF SEPARATING METALS

I'vactical separation of mixed metals
challenges the world's inventors and met-
allurmists. A fortune awnaits the man whao
devisges some machine or process for ex
tracting the hillionzg of dollars worth of
rare mimerals from that rich ficld in sonth-
ern Oregon. Experts asgert that this part
of Oregon has more metals than any other
district in the world, but they are so mixe
that their full value cannot he extracted,
Millions of dollars in placer gold have heen
taken from this area, hut in addition,
chrome-iron, platinum, palladium, iridinny
osmium, ruthenium, tantalim, and many
other rare minerals, that sell at 219 (o §7
an ounce are present,  But no practical
method of separating the complex mix-
tures has been foand,

[ The ocean contains enough salis to cov-
er the United States with a laver more
tth a mile and one-hall deep.

et s
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By JAMES MONTAGNES

l‘-, the radio room of the Canadipn mov-

grnment’s - department of marine, -
tawa, o messare boomed out of the loud
speaker.,  An operator decoded it on a
typewriter, sent an answer, reached for
his telephone, atid called Ly, IV, 5. Parney,
He repeated to the doctor the message he
[ ET st received, It had |-:'i:_|||'.|||_'|| at the
radio station at Cape Hope™s Advance on
the south shore of the Hudson strats,
1,200 miles north of Ottawa, over a desert
region of rock and bush and vnmappe:d
lakes, The message asked for medical ad-
vice for a two-vear-old Eskimo girl who
wis Tunning a temperature.

'|'|"||_' ||;|'||_|_- 1Ii|-| FH | i-.'|i1| Bl thio 1|_'|I :-.i-c|-_- af
the abdomen and had been given first aid
I'he doctor’s reply by radio was to put the
baby on a liguid diet for a few davs. Five
days later Doctor Parnev was informed
that the girl had allv recovered,

Doctor Parney 15 Canada’s official long-
distance doctor. His patients are as a rule
anvwhere from a |i'|ll|.'-:-.:||i. to twa thoi
sanid miles distant, He diagnoses their ail-
meints through the svmiptoms reported by
short-wave radio from the distant Arctic.
ITis instructions are winged back through
the air, precise and detailed. To aid the

LR

Top, Oalning Medical Advice '!:u:ir Short-Wave Radlo;
Bottem, Acctic Plane with Engine Hangar That Pro-
vides Shelter for Nose Only



sick, the radio operators at Canada's north-
ern stations are all equipped with a firse-
nir| !{il‘ and o H'll.‘u[il.‘::ﬂ |:|:|.'||1|:|.1!_

A teapper who had been wounded by
one of his traps in the middle of winter,
did not find his wound healing properly,
He was sick, but harnessed his dops and
set oot in the bitter cold to make the radio
station at Cape Hope's Advance, ffty
miles distant. Blood poisoning might set
in, so he made the difhenlt trail to come
staggering into the post. There the oper-
ators treated him, and summoned the ra-
o doctor. The Ottawa phyzician advized
an operation, and directed it by radio. The
trapper recovered.

-,
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in the Arctic

Ambulance Plane of the Morthland Rugéllng

Last winter a fishing boat’s radio made
contact with the Canadian povernment’s
station at Resolution island at the Atlantic
entrance to Huadson straits. Tt Bashed for
advice for one of its sailors, who had been
washed through a scupper door and had
had half his scalp torn off and sustained a
fracture, Resolution island called VAY,
Cape Hope's Advance, on ship wavelength,
amd VAY relaved the messape on the
short waves to Ottawa, VAA. There Doc-
tor Parney wrote out a very detailed mes-
sage for the stitching of the sailor's scalp,
amd by way of VAA to VAY to Resolo-
tron islamd the message went, from where
it was sent to the ship. A week later Doe-
tor Parpey was advized by radio that the
‘|.|5-11|'ir|g 1.'1:&5‘;1’“1 1'I.;|.1| 1"|:'n|."1l1"'-e1 R:-_il-:j.'u"itc, I{‘.:‘-
land, with the sick satlor s1ill living and in
the hospital there.

Two chains of radio stations are operat-
ed by the Canadian government in the
northland, one along the Arctic coast and
the other inland. From these stations come
many calls in a vear for medical aid, some
requiring simple remedies, others opera-
tions. Experience has made the radio op-
erators skilled in giving exact information
over the air for the radio doctor. They
have also learned to treat simple cases

945

Above, Air-Ambulance Pllats Ready for Du Lefe, an



POPULAR
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without assistance from Ottawa, and to
do simple operations on instruction from
the invizible physician,

To the most remote points in Canada,
Doctar Parney is the only physician who
can be reached. But to many other remote
and isolated regions of the northland,
medical aid can be speeded more directly,
Doctors and nurses can reach northern
posts quickly or patients can be brought to
hospitals and doctors in short time, The
radio doctor functions where no method
of travel will bring medical aid in time.

Late at night, an Indian pulled a tohog-
gan into a northern Quebec mining camp.
His load was a man the Indian had found
unconscious in the snow, his feet, hands
and tace frozen, The thermometer, when
the man arrived, was ffty below zero.
There was no doctor at the camip, no med-
ical aid for miles. But an airplane was ex-
pected the next morning, and the man
was made comfortable, till the drone of
the big plane was heard above the bliz-
zard which had started that mormimg,

The sick man was bundled into the cab-
in of the ship, an emergency gasoline cache
gerving Lo refuel the machine for its heht
with the storm. Within an hour, the plane
was off for the nearest rail point, 125 miles
away. It was impossible to see twice the
length of the plane, so thick was the snow.
Below was bush, where a crash meant

MECHANICS

Left, Short-Wave Opora-
itor of the Far Morth
Copring a Message Com-
ing Im frem the REadio
Doctor; Belaw, One aof
the Ships ol the North
Which Has Hru-u%ll"l.!t
Many Patients fram .

1 ; maote Places to a Hospital

and Doctors

isolation and possibly death from expo-
sure. Landmarks were oliliterated. Blind
flving was the order of the day in this
mountainous region. With but a gallon of
gas left, the plane landed at its destina-
tion, where the patient was given imme-
diate attention and put on a train for
Cuebec city.

Up in northern British Columbia, far
bevond the railway, among high moun-
tains, a man was seriously injured at a
gold-mining camp by a premature explo-
sion of blasting powder. It was hundreds
of miles to the nearest town and medieal
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attention. A runner would have arrived
too late. A radio transmitter was hastily
rigred up, and put in working order hy a
radio amateur who happened to be at the
camp. He made contact with Telegraph
Creek, 280 miles distant. There a plane
was requested and left for the camp, It
was summer, but storms had been fre-
quent, and now another came up after the
pilot had left on the mercy flight. He was
forced down in that wild bush country,
but managed to take off again, to reach
the camp in safety. There the injured
man, his face and upper part of his body
cut and burned, was put in the plane. The
pilot headed for White Horse, Yukon ter-
ritery, more than 300 miles distant. The
flying ambulance encountered another
storm, forcing the pilot to spend the night

I
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anchored on & small un-
known lake till the
weather cleared, At
White Horse, the pa-
tient was told he had a
fighting chance to pull
through.,

Doctors and hospitals
are few and far apart in
the great northland,
Distances are great and
the weather 15 hard.
Dog teams and canoes
are slow means of trav-
el where the lives of hu-
mans are at stake. To
the subarctic and the
arctic has come the fly-

Jﬁ/éﬁ7
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Tap, Typical Patients of the Radie Doctor;
Center, an Isalated l'_“:n:ld:lan Eadio Station;
LEEI! a Narthern Pilot in Flyving Togs
ing ambulance, freighter of the

air, recroited for mercy flights,
Inm an open two-seater plane,
equipped with wheels and not
skis, a pilot and mechanic set ount
one winter's day from Edmonton
for Fort Vermilion, 400 miles
north in the Peace river country
of northern Alherta, A message
had come from this ploneer farm-
ing settlement that an epidemic of
diphtheria had broken out among
the Indians. Carrving antitoxin
serum, the plane hattled extreme
cold with its light engine for
forty-eight hours and landed at
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flights which consumed 128 flving hours,

Gangrene poisoning is dangerods even
with the best medical eare. A trapper had
been wounded in the jaw by the accidental
discharge of a shotgun. This was 100 miles
in the bush, and his companions brought
him to the small post of Keg River in
northern Alberta. (Gangrene had already
set im, the man’s lower jaw and part of his
tongue having been shot away. A runner
made Peace river, the nearest settlement,
in two days. A wire to McMurray air
base, several hundred miles distant, start-
ed a plane at onece for Keg River over un-
settled bush. It took the pilot just seventy
minutes to bring the patient to Peace
river,

And so the radio and airplane are help-
ing to save many lives in the Arctic.

HIGH PRESSURE TO GUARD HOME
M %74 b FROM UNWASHED AIR

e High pressure will prevent dusty, un-
treated air from entering the home of ”"E-J

L
— ﬂ-- - e

g
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T
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Above, Fadio Operators at =

Omne of Koy Stations for Med- M

ical Abl; Below, Plane Which ::"
SGaved a Pationt Suffering

from Appendiclis 'zh.:E'

-

Vermilion where the thermometer showed . future. Donald R, Dohner, of the Westing-
thirty-eight below zero. ﬂhmzﬁc Etectrie—and Manufacturing com-

The log of one of the largest airplane™ pany, predicts that such a system will en-
operators in Canada shows that the call: nhle the human family to travel at a faster

for plane-ambulance service are not only — pace with greater efficiency and less fa-

for trappers and miners. Included i tigue. He says that future homes will be
this year’s work of this company, was an\® of welded steel construction, with alumi-
Indian with lockjaw, 2 woman with a frac nuni roofs and well insulated walls and

tured leg, a nineteen-yvear-old girl serious- =roof to keep out the winter's cold and the
Iy ill with tuberculosis, an Indian with a Sssu@mer's heat. Central plants will heat or
poisoned hand, an Indian woman who | the home 1in addition to cleaming, con-
was so sick she had to be carried to the Jditioning and ecirculating the ‘inside air.
plane on a stretcher, a woman who tried Jl.9ss floor space will be necessary, says Mr.
to poison herself in a mining camp, and : [Jj[v]umr, pointing out that today’s dinming

man who had gone blind after an injury. ronm, in use only a small part of the time,
This outlit last year made forty-five mercy s

particularly wasteful of *.-'»p:u.‘?.
Viruclot & 01,
Eaid J
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By coating nir'p'ianu
ropellers with rubber,
-nf'a ngineers of one rubber
Eampany hope they have
"n:(lur,'{::'l one more avia-
" tion hazard. The “over-
=shoes” consist of thin lay-
ers cemented to the met-
al or wood blades by a
patented process. The
rubber is treated with a
lubricant which reduces
adhesion between ice and
rubber and prevents
i « chilled vapor forming in-
‘2 to thick ice on the blades.
There 15 also a disk for
the propeller hub to pre-
vent uneven formation of
ice about it. The shoes
were tested in a refriger-
ated wind tunnel with
satisfactory results, and
are an outgrowth of the
guse of rubber on wings, radders and sta-
hilizers to prevent ice formation. [t has
bheen found that ice on blades without
any protection usnally breaks off in large
chunks, throwing the propeller out of bal-
ance. The aobject of the coating is to cause
the ice to break off in small pieces.

LR
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Tisting Rubber-Coated Propeller in Wind Tunnel; Each
Blade Has a Different Rubber Treatment

DJBI:a.fdﬁd Matertals. Picked Up on the Berlin Dump,
Tender
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UBBER TO AVERT
ICE-DANGER ON & ¥ E
AIR SCREWS, © E| %

Were Used by the

in Constructing This Unusual ulidm:

JUNK USED TO BUILD A CASTLE
ON THE RHINE

Materials from the garbage piles of Ber-
lin were used by the dump tender in the
construction of an unusual building which
is known as “The Castle on the Rhine”
Nothing except junk was used by the cas-
tle's creator.

BEWARE STRANGE BIRD PETS
WARNS HEALTH CHIEF 4 7

Parrots, love ards, parakeets and other §

g G

similar tropical feathered pets should bes
avoided unless accompanied by a certifi-
cate from a health officer declaring them
iree from parrot fever, according to Sur-
geon-General Hugh 5 Cumming Some
df the brecding aviaries where hirds of the

=

g

L
parrot family are raised are infected, iu_e\i

%

.
=

| vestigation has shown. Birds from these

aviaries mayv transmit the disease to pur-
chasers, Although interstate, quarantine
regulations have heen amended to prohibit
shipment of hirds beyond the state limits
of infected areas, “hootlegging” of the
pets is anticipated. The surest prﬁlﬁfliﬂn
against exposure is to strictly avoid con-

tact with uncertified birds,

.LII-..FI‘-E U!I L 1'”’:{; EEJ,{ 14 f_'-l':
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“Quick Thinker” Pilot’s Trick Saves Plane

The gtory of how a quick-thinking pur-
suit pilot saved a big multi-motored bomb-
ing plane by a thorough kinowledge of air
currents when one of its engines went bad
over the jungles of Central America, has
wen brought to light with the return ot

- the U, 5, army personnel who recently de-
"}]m sreed Ave arrplanes to the Panama Canal
Fone via Mexico and Central Ameriea.
Three hombing planes and two amphibi-
ans, which composed the aerial fleet, flew
without unusual incident through Mexico
nd Central American republics until
Costa Rica was reached. The landing field
at San Jose, the capital of Costa Rica, is
narrow amd at a high elevation. The field
has been the nemesis of several army air-
planes in the past, and it nearly proved
¢ =% the same for one of the bombing planes
this trip. The mountains are close at hand

and the thick jungle crowds the foothills,

The last plane that took off on the recent

i fligh hombhb hr i i ex-
ight, a bomber, threw a section of ex

haust manifold from the left engine when

ahout 100 feet in the air. The engine he-

gan sucking fresh air directly into the car-
buretor and flame from the exhaust played
dangerously around the opening. A seri-

ous fire threatened, The pilat was not high
enough to risk turning back to the land-

—— H.ﬂ-_ :L
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'.": Drawing Shawing How Capt. Marien L. Ellogt, at

Lefr, Took Advantage of Air Curremts on Mountain ta

Save His Disabled Plane

ing field. And with the high altitude of the
country and loss of power in the motor, he
coulid not get the required height to make
a turn. He flew for several miles just miss-
ing the tops of the banana and coffee trees
with the motors roaring out of synchroni-
zation. But the pilot knew he had to get
some altitude and get back to the landing
field. He had once been a pursuit man, or,
as they are called in the military service, a
“quick thinker,” and had often performed
unusual tricks with the little pursuit planes
when flving across the Rocky mountains,
One of the tricks was to nurse one of the
little machines to the top of a mountain

when the wind was coming from the right

direction and take advantage of the air
currentz there to get additional altitude.
He wondered if the same thing would
work with the heavy homber which he was
now flying. There were plenty of moun-
taing at hand for him to try his trick on,
There was also a smoking volcano crater
directly in the path he was flving. He
knew that if he ever got into the hot sul-
phurous atmosphere of the. volcano, he
never could survive with his plane. So he
deliberately swung the big wings around
in & quarter turn and headed for the near-
est mountain, He headed down wind, His
specd increased to a great velocity and his
wheels seraped the tops of the jungle.
Some of the other planes which had heen
hovering abhove the crippled giant fol-
lowed closely, and at least some of the pas-



sengers expected o see the homber strike
headlong into th
But mstead of st

side of the mountain,
iking the mountain, the
wings began to preep upward in an un-
canny manner., Pn and on up the moun-
tainside went the planc until it reached
the top. Here if shot apward like a game
fish out of the water. And immediately
tic pilot begay to swing it in short climb-
ing circles dirgctly above the crest. He had
taken advantdre of the air currents which
rise along af mountaingide and the ones
which boil hpward several hundred feet
above mouptain tops when the wind is
right. Whe¢n he had gained enough alti-
tude, he made a beeline for the landing

ficlil,
RUBBEERE WRENCH LOOSENS CAP
OF FRUIT JAR OR BOTTLE

Removing caps from fruit jars or bot-
tles requires only a twist of thie wrist with
a handy kitchen aid which, in effect, is a
rubber monkey wrench. It is only a ring
of rubber with a corrugated inner surface
for gripping the metal cap, but is highly
efficient, since it cannot slip and a power-
ful leverage can be applied. Tt will also
remove nuts if a grip can be obtamed on
them, and provided no gregater force than

=) Lfitdel

Rubber Wrench for Rll‘rlﬁ'ri'r!:'_ Seraw Ca
and Boitles with a Twist of the

Fromy Jars
risk

is containied in the hand and arm iz re-
gquired o turn them, =il
, rye EF

y EILENE_ER FOR ARTILLERY
‘:]' Tu'uhrtﬁ_i;ﬁhj}hi};’&ﬂiégﬁ h:.‘n’u imvented

p silencer for artillery ahd naval guns
hich was tested secently. It is attached
%o the muzzleof a big gun and is said not
Lr!‘.l-!ll]." to repress the noise, hut also to make
th ame amid En]Uk!l.‘ﬂ'i.n\riE-ihlf- {
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‘-"trinhln-Pfl:n:h Fropeller Contralled by Pilet Glves A.ira'-\:-j

# plane Effect of a Gear Shife

,_l'x..LL'].l"I -
“GEAR SHIFT" FOR ﬂIRPLﬂHEE%. i

sEEN IN ADJUSTABLE PROP

Pitch of the propeller blades can be
changed in flight by the pilot of a new=
type airplane. The effect is similar to lhn;\
provluced by the gear shift of an automoz
bile.  The propeller pitch s 1:11:1rn'.-]tn:.~-:s_['N---._.---"fI
through the center of the miotor, which al-
so i5 of new design, being built on the
principle of an interchangeahle power unit,

The controllable-pitch propeller has been
the goal of airplane engineers for thirt
YEears.

SELF-LOCKING TACKLE BLOCK :
SAFEGUARDS HOIST LOAD/ 4 |- '1: j‘.i-,

Back slipping of rope or cables during
hoisting operations is prevented by a self-
locking tackle Dlock so constructed that
the cable may move freely in one direction
only. When load strain iz reversed, the
cable 15 firmly gripped by a lock actuated
by the load itself. The lock mav be disen-
paged instantly by means of a manual re-
lease. Breakage of the rope linkage alzo
causes the lock to become effective, thus
protecting the lniulq_;u il Uperat{ﬁrum in-_

jury. 2k ,-1_.-;_1_,]_ L.E e, -.J _I”",.*!Ea'i'f AL
217 4944 LI
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X Artificial Waves Provide Pool Surf B:.lthin'g

EQUIPPED with a wave-producing maching, o swim=

ming poo] at Budapest, Hungary, ;:E'tln_'i,u.ri |.'ﬂ:_|t11-
ing. Ewery kall Kour, grearpiotoss—are—gfi i motlon,
creating artificial waves by medns of cempresied air
This is kept op for fifteen minutes, followed by a similsc
period of calm. Then the {:Err.lt starts again. The Wwaaes
are &s high as safety permits. The waters of the poal
are radisactive, and the artificial surf hathing is said
to be as hiealthful as that in the Adriavic, where Buda-
pest gwam untll the map of Europe was remade after
the world war, cotting off Austria, and with her Hun=
gary, from the aea.
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T Anvone can imitate engraving by

L

3311(! INEXPEmsIve,
"'=-|_‘|::|ll'||'.|"|.r'!|"|. making the ink and =
--j‘rh;m 15 possible by hand.

o partment where the powder is ap-
=2 plied and finally fuses ink and

‘jhﬂ IEELJQ,&-!! uu.

1| ety 'k d
Ao et o MECHANICS

SPECIAL INK AND COLORED DUST

b

IMITATE ENGRAVING

using
a new special ink and colored powder, The
lettering or writing is done with an ordi-
nary pen or artist’s brush, the
powder is dusted over the ink, ani
the {wo are fused by heating with
an electric plate, alecohol lamp or
gas flame. The process is simple
It also can be
u:.r,_fl with a rubber stamp and ink- &

ing pad, Any well-sized paper for £
‘:ﬂrclmqn writing is suitable. The <

pn'.'..tiLr also has introduced ma- .
chines that will turn out the imi-
~tation engraving at higher speed .
These ~
achines do the printing, then
pass the sheets through a com-

‘powder in a heating device.
— 1539
GREASE STICK FOR AUTO
DOORS IS STAINLESS

Made up in stick form so that
it is easily applied, a colorless Iu-
bricant for lock tongues and dove-
tails of automobile doors adheres to the
surface and will not rub off or spot the
clothing., When used on hood lacings, it
does away with the customary oily film
and keeps the hood from sticking, Its qual-
ities make the grease desirable also for
casing doors, windows and drawers in

homes and offices. r

Grtuu Btick for Lubrlutlrtf.' Auto Doora; It Will He
Spotr or Stain Clothing p

Aoy |_J.‘__,.:",_,.-'1|I___.{.-f‘.'.-'1-{_ EdAsota i f:.fif.-

I ; el LMAI[]{ ILLI\_J'“

-
L

L

953

o

Kenw York Tlmes
art of a Barrel Display at the Leipzig Fair;
thing from

It Inclueded Every-
egs and Tubs to Huge Hogsheads

BARREL MAKERS EXHIEBIT SKILL
AT LEIPZIG FAIR

Barrels in Edrope are used for many
purposes besides catching rain water and
as containers for apples or potatoes, as
was praved by a recent exhibit at the Leip-
i antumn fair. The collection of barrels
on display included everything from beer
kegs, butter tubs and churns to the over-
grown and elongated containers used in
many industries,

r-r

OPPOSITE WINDS AID PLANES

Two planes in Pacific coast service re-
cently passed each other in the opposite
direction, both aided by tail winds of the
same velocity and both traveling at the
same speed. One ship was fiving at 3.000
feet, with a north wind of forty miles per
hour, and the ather at B000 feet, with a
spith wind of identical velocity.

@[ Our Bureau of Information is for vour
h:.lneﬁtj I;HE it as often as you please.
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MENTURIES ago an Indian race buried
its tribal treasure in the forhidding
Cocle mountains of Central America, In-
cantations were uttered to keep it hidden,
Nature responded and the jungle covered

the spot. Earthquakes and landslides
changed the terrain as the vears passed.
The treasure was “lost,” for the expedi-
tiong that searched for it returned home
empty-handed.

Finally an engineer appeared, Across
his shoulders were slung instruments more

704

T*:-l:-. Treasure-Huenting Ex-
pédition &t Afmchor off an
Islamd : Below, Radio Trans-
mitter _for Seeking Treasure
and Metal Rods by Which
Current Enters Earth ; Lefs,
Lrold Beads and Indian G
Recoyered fsemn a Tomb

magical than the charms of the early tribe.
Slowly and earefully he explored the dis-
trict, driving stakes into the ground, turn-
ing dials. and listening with his earphones.
Eventually he said, "Dig here.” The pick
anid shovel crew burrowed down and the
treasure was brought to hight,

Uncanny as it seems, scientists can walk
across country and tell vou, “Dig here for
mineral,” or “Here is the place for an oil
well™  Their delicate instruments probe
deep into the earth, With the aid of such
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instruments, Lieut, George Williams, who
makes his headquarters in Panama, is
turning the hunting of lost treasures into
a steady business, He has vnearthed hun-
dreds of thousands of dollars’ worth of
valuables in the last six vears. Gold and
silver that have been sought for decades

forr 3
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haste against the attacks of pirates and
11iF:|'l"‘r1H"l'l1lrl Tt il- n:'f-t:'matn:d that §35,000,-
in the old
955
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Above, Pieces of Pottery from a Tomb; Lefs,
Locating Lost of

Williazns and Radio Flt{lﬂlvl."r Eop
Burled Treasure

reveal their hiding places when his metals
detecting device is brought within range,
Panama has been the golden crossroad
of the New World for hundreds of years.
Ancient Indians buried their hoards in the
vicinity. Spaniards who dealt in tons in-
atead of ounces collected their cargoes /
there for transshipment to Spain. Return-
ing '49ers from California tramped over
the Cruces trail bhetween the
twi oCeans,
Much of the metal that
crossed the isthmus is still
there, having been buried in
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city of Panama in 1671 to hide it
from the buccaneer Morgan., Lieu-
tenant Williams has explored the
ruins and is recovering chest after
chest filled with douhbloons and dol-
lars. He is taking larger treasures
from the ancient Indian graves. Even
the Cruces trail is viclding its har-
vest of gpold dust and minted slugs
to his exacting search.

Williamsz had an andience of skep-
tics when he hrst tried out his ma-
chine. He was seeking a concession
from the Panama government to
search for treasure and offered to
demonstrate his ability before a group of
officials. He chose the ruins of a cathedral
in old Panama as a likely place and set up
hiz ingtrumente, Treasure had been sought
for vears in the district and the officials
scoffed at the suggestion that any re-
mained. But the machine gave afirmative
signals and a hole was dug, Within a few
feet the treasure hunter uncovered a
heavy chalice of solid pold.

Since then Williams has prowled back
and forth through the ruins, earphones on

hiz head. In one plage he digs up an
S s T
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carthen jar crammed with
money, In another spot
he finds hoxes of golden
altar ornaments, Some of
the public buildings of
the old city are connected
by underground tunnels,
and in these Williams
finds golden pitchers and
bowls, drinking cups, sa-
cred objects, and individ-
ual caches of gold and
silver money. From one
tunnel, filled with water,
he fished up a solid-gold
ball seven inches in di-

Top, & Treasure-Huntlng Bost and Its Crew; Below. Golden

Ornaments Recovered from the Toambs af Cocle

ameter surmounted by a cross. Although
these finds are mounting up to an impos-
ing total, Williams regards his treasure
hunting in the ecivilized area as routine
work., More interesting is the exploration
of ancient Tndian graves and temples to
which his instruments lead him. Less than
a hundred miles southwest of the Canal
Zone are the Cocle mountains, the former
home of one of the few tribes that resisted
the Spanish conquistadores. Here, for 2,000
vears, the tribe panned gold from the
streams and made it up into ornaments,

*




(137

POPULAR MEC H'Aﬁl' ]

But the tropic jungle, teeming with poi-
sonous snakes and insects, is no place for
white men. Only during a few weeks in
the middle of the dry scason can the jun-
gle be entered, Every vear Williams makes
a hasty trip to Cocle, and his expedition
returns ecach time laden with solid-gold
treasure,

On his last trip Williams discovered a
sacred mountain, the whale top of which
i carved out by hand to form an under-
ground temple. The slopes of the moun-
tain contain countless tombs of ancient
warriors, cach skeleton resting on gold
plates and surrounded by gpold ornaments.
Im Williams" opinion, it will require years
to excavate the graves and remove the
treasure. Aside from the value of the pre-
cious metal that is recovered, the pottery
objects are of high nrchmn!uglml value.

In reaching the sacred mountain, Wil-
liams sailed along the Guli of Panama to
Port Chame, where his boat was anchored.
A steep climb along overgrown trails took
his party to the Cocle region and the ac-
tual location of the mountain was found
by interpreting native superstitions,

Whether the subterranean temple con-
tains a huge hoard of treasure remains for
future explorations to discover, as the
lateness of the season prohibited Williams
from making a complete search,

“The entrance to the temple was secen
halfway up the mountain,” says Williams,
“rat it was a long, dangerous climb as the
rock footing crumbled. The entrance ap-
peared to be a small room. It had a erack
in one wall, and on squeezing through
this, I stepped directly into a wvast hall
The solid-rock walls had been cut perpen-
dicularly, In some parts there were tables
of rock, and seats and stools carved out
by hand. Tall pots filled with white bones
were along the walls, The columns were
mostly thirty inches square, but some were
evlindrical, g0 round they seemed to have
been turned by machines, In the middle
of the temple stands a vault of solid rock,
the top covered with a pile of large slc:unes:.”
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COLOR CHART FOR PIANO KEYE
LATEST TEACHING METHOD

Teaching piano more rapidly by means
of color charts is claimed for a new meth-
od called the “kolorgrat.,™ The keys of the

L.-,E-T |I ""--""h-""fl,d

L
Color Strip Is Used in 2 New Method uFTLiﬁ'u1liﬁE Stu-
dent ta Play the Plana

prane are identified by varicolored strips
pasted on before the lessons begin. Five
Cekevs are included. Each note is identi-
fied on the piece of music by a ring upon
the colored strip corresponding to that
color kev., A chord, of course, is merely a
comhbination of the colored strips and is
plaved by striking the same color combi-
nation on the kevs, On the left side of
each piece of music is the correct beat or
time. By memorizing the colors of the
kevs and the chord combinations, the stu-
dent learns more rapidly, possibly six
months to a year faster than by ordinary
methods, according to the kolorgraf mak-
ers. There are color markings for both
hands, and they are presented on cach
sheet of music,

RUBBER SPATS WITH BUMPERS
PROTECT THE ANKLES /4

Crerinait men are
adopting spats
made of rubber
and equipped with
bumpers. The an-
kle overshoes are
made like cloth
spats, except tl‘I.J.t
they have a pro--
truding section of 55—
rubber on 13:;:'11
sirle,

I Caustic

chips is 1.1':1_-;1 Loy th.n.'u. out frozen hydrants.
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soda mixed with aluminum
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Steam-Heated Plan.
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ERVing to End Air Danger

; in General, It Was Found the Greatest Reduction

n Drag Was Obtained by Fitting Ha::!lt Diirectly inte the Wing Structure

Soma of Posltions Tested for Wacelles above the Wings
A NEW factor—greater comfort for pi-
lots and passengers—is heing added

to the basic research program of the Na-
tional Advisory Committee for Aeronau-

tics. Two other lactors, inereased salety

in flight and reduced costs, remain, in that
order, the primary objectives of its efforts,

There has been a series of tests aimed
to increase the efficiency of multi-engined
airplanes by reducing the wind resistance,
or heavy drag, of the nacelles which house
the engines attached to the wings, The re-
sults thus far obtained indicate that, if
the engine iz mounted a slight distance
above the wing, the influence of its nacelle
on the air lowing between it and the sur-
face of the wing produces much greater
drag than when it is placed higher; that,
if it is hung below the wing, the drag is
less than when it is in the other position

and grows progressively less as the dis- -

tance is increased; that, if the space be-
tween the nacelle and the wing surface is
covered, it i3 even less, and that the great-
est reduction in drag is obtained by fitting
the nacelle -rIirE'Et'[} into the wing structure,

Thus, it is explained, a:ll.'.,ay i8 mditﬂ.tu[
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to relieve the g airplane of considerable

weight, and every pound that can be re-
moved means greater efficiency and lower
ost. At the same time, these resnlts tend

{:r add to the factor of cafety by making it
ossible to build a greater reserve power
nto the plane without sacrificing the oth-
r vital factors,

Taking into account the lift, interfer-
nee, and propulsive efficiency, the best o=
tation of the nacelle, with tractor propel-
ler on a monoplane wing, for high speed
and cruising, iz with the thrust axis in line
with the center line of the wing and with
the propeller about twentv-ive per cent of
the chord ahead of the leading edge. The
same location also appears to he the best
in climb and landing, therefore excels in
all conditions of Aight,

Experiments also are being conducted
in the use of steam heat for keeping ice
trom forming on the wings. The results
are not as yet available, but the idea is in-
teresting, Az every student of aeronautics
knﬂ-‘-‘.ﬁ. ice picked up in flight distorts the
wing curve, burdens the plane and forces a

Jinding if the load becomes heavy enough.
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¥ PSR oty ROBOT PI-TDHES FOR
= L WE. POLICE WHEN
B =0 ' THIEV EH‘{E . 4 {ﬂ
"\ Q’i‘len t man
| mmmaud; “hands up”
3 an office equipped wlth
o a new robot alarm, he
. . might as well have shout-
\ s ed “police.” For this ap-
. “’J .tutralus. set off by a se-
i = ret control without any
E ovement by the wvictim
S that is visible to the in:
"l ; .*trudr_'r, starts by dialingl
| B— police headquarters on
By the telephone. A phono-
o graph disk then is hrought

into play and repeats “po-
lice, attention, robbery™
and gives the address, If
the machine encounters a
busw line, it continues to
dial for six minutes,
TN P
FOCEET 3TOVE TO
WAEM HANDS

Hands and pockets
may he kept warm for

twenty-four hours with-

Equipment for Owercoming Curvatwre of Earth Is Uaed by Mareeid in Sue- 113 .
cessful Transmission by Ultra-Short-Wave Hadio out r{:hit:ng h!'r,a stove no
larper than a cigaret case,

ULTRA-SHORT-WAVE RADIO SET Benzine is the {fuel, an asbestos wick with
WORKS AT LONG DISTANCE a protecting metal grid being provided. It
agin-a out 120 degrees of heat,

L -

Operating on a wavelength of fifty-sev-
en centimeters, or slightly more than ong-
half meter, ultra-short-wave radio equip-
ment, designed by Marconi, has been
tested successfully at a record distance of
168 miles. Both telegraph and telephone
meazages were transmitted. Heretofors;
radio transmission on such short wave
lengths had not been possible bevond th
optical range. The Marconi equipment
proves it possible to overcome the obstacie
represented by the curvature of the earth.
Similar sets in the United States have
heen operated at horizon distances, or as
far as the eve can see. Using the same
equipment and a standard yacht telephone
set, two-way telephone communication
between the Marconi vacht and Rocea di=
Papa, near Rome, was maintained up to &
distances of eighty miles, while Morse g o poe siove Ts Lighted: Tt Ts Safe for, Cagying
messages were received at 1530 miles, q  in Clothing on Wigter EIT
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OLD-TIME MILLS OF EUROPE
ARE STILL USEFUL

Europe's picturesgue old mill
wheels are still in use, serving
modern nations in various
ways. On the island of Mal-
lorea, off the southeast coast
of Spain, stands a row
of windmills, Six-hladd-

POPTUL , EIE-{‘H.‘LWI{'E;
AR M

o1 Presse |L~.u.-:'rp ‘L‘E. Tl ﬂ.—i
Top—Windmill on .:.;,/n.a Island
] |

Blades Facing Different Directions: Bot
Ml Wheel for Operating H.Lﬂ.-: Cage

cd wheels and thateched rootfs
make these mills unusual. In a
silver mine at Johanngeorgen-
stadt is Germanv's only horse- |§
driven wheel for operating the
capes that carry the workers to
and from the various levels on the
main shaft. The old wheel resems-
bles the old-fashioned threshing-
machine drive.

ANTS ARE ENEMIES OF
HOUSE FLIES 4/ gfi

House flies were so scarce in
the lower Rio Grande valley in
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Texas this vear, despite condi-

tions favorable to their production, that
health uﬁ-m.tr investigated and found
ants were exterminating them. There are

and it was discovered nearly all devour

the larve of the flies and have become so

|'r1-:|!'11.,iem that there was a noticeable de-
- r ease in the number of Aies

numerous xaTLq of antsz in t}lLEﬁn
a v o b L {,LLW}L{{
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Above, Electric Ice-Creams Freeeer
with BMloter-Deiven Dasber That Op-
erates Automatically in the Freezing
Compariment of Any Electric He-
frigerator; Mo Salt or Ice Is Needed

ome lasks

» =

Aluminum Hepiler BMade in

Two Sections o Provide a

[¥rain for Fats and to Pre-

vernt tha Flame Coming in

Contacy with Faod; Han-
die Ia Eemovahle

Above, Electric Dutles witl Tris

| Elu Connectiong and Extension

prd: It Can Be Attached to

 Wall or Any Smaooth Surlace
with Rubbér Vacouem Cups

Lefi, HKnife-Eharpen- .
ing Attachment for a
Kitghen Electric BMo-
tor: Iy Consisis of a
Btone in a Housing
That Catches All Grrit;
Guide Holds Blade in
Correct Position;
Eight, Medern Light-
img Unlt That Screws
Inie Light Socket Like
a Lamp Balb




APleasure

Rizht, Auromatie
Cradle Rocker Fuon
by Eleciric. Motar;
the Crib Glides Back
afd Forth withalst
Jolts or Jars: the
Speed Can Be Heg-
ulated

Abawe, Handy Clip for Haolding Cake

Which Can He Artached 1o Any Table

K nife : Below. Autematic Electric Light

Which Can Fe Attacked ta Door Cas-

ing of Any Befrigerator; It Switches
On When the Door Is Qpened

Leeft, Bwing Faucet and
E[u:u.l Comibination Covered
with China to Match Codor
of Kitchen: Thers Are No
Metal Paris to Kesp Clean

Lefr, Adjustable Grape-Fruoit
and Orange Peeler Which
RHemoves the Meat Complete
Iy withaut Any of the Whate
Gkin or Biter Part aof the
Rind; Right. Jar and Botile
Zerew-Top Opeter Which
Adjusts Ttsell o Any-Size
Lap: a Twist aof the EiI:n:‘lIc
Loosens the Cowe

4 J T
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Here Is How Iadia’s 100-Ton Lighthouss Is Being EE}IE in a Eritish Face
tory; Mote the Stecl-Slab Construction

INDIAS LIGHTHOUSE OF STEEL
TO-WEIGH HUNDRED TONS

Constructed of stecl in a British factory,
India's new lighthouse will weigh 100 tons
and will throw a beam that will be visible
tor twenty-three miles in clear weather.
The hghthouse will be crected at a point
seventy-five miles south of Bomhbay. The
light will equal 63,000 candlepower.

ACCIDENTS KILL MORE MALES
Y THAN DOES DISEASE

Accidents kill more men and bovs be-
tween the ages of five and forty-five than
disease, Twice as many die of accident
injuries as of tuberculosis, the next great-
e5l single canse of death for this class, As
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for Tllinois in 1930 are
quoted. These figures
show that one-fourth of
all deaths of men and
bays would be prevented
by elimination of acci-
dental and homicidal
mortality. In Illinois, in
that vear, there were 2,755
accident and homicidal
deaths, as compared with
11,035 deaths from all
causes. Only one-sixth as
many girls and women in
this age group die in ac-
cidents, but tuberculosis
cauzes more deaths, The
1930 figures show that in
accidental deaths, auto-
maobiles are first, drown-
mngs second, falls third,
and railroads fourth, for
the same age class,

™/ 6{|
.  RUSH JOB EASY FOR
ENGINEEE BUT NOT

FOR RUG MAEKER

Modern methods have
speecded up production so
much that rush jobs are
easy for the engineer, but
not for the carpet maker.,
At one plant, a forty-
horsepower hoiler or-
dered at seven o'clock in
the morning was on the way to its desti-
nation at three that afternoon, being com-
pleted in less than eight hours. On the
other hand, a hand-made carpet ordered
by a Londan club required four months of
labor by thirteen workers. The carpet is
sixty-two feet long, thirty-fve feet wide
and containg nearly 10,000,000 tufts of
wonol cach of which had to be separately
tied to the flax threads forming the foun-
dation. In contrast, a court dress was pro-
duced for an American woman in England
in twenty-four hours. It was of white
chiffon, with hand-painted water lilies and
a moss-green horder. Hand-made cloth-
ing is becoming more and more a luxury,
for over ninety per cent of men wear
ready-made garments, One Leeds, Eng-

QA L B F LY :;lrr“’_,j.':"'l
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land, firm h.’as an_output e Y " _ 'h‘:
of two men's suits per : e . R R e Y Y "
minute during each work- TR R R X {
mg hour, while American
manufacturers have sim-
ilar high-speed methods.
Turning to bigger things,
the engineer usuvally re-
quires two years to con-
struct a large steamship,
bt a 5500-ton steamer
was built in seven
months, In completing
104 engines in twenty-six
working days, the Bald-
win locomotive works set
what is regarded as a rec-
ord for engine huilding.

LAWNMOWER AND
SNOWPLOW ;

IN ONE 2. O
Equipped in winter
with a pusher for sweep-

ing snow, power lawn-
mowers did double duty

. P Radio “Searchlight™ Traimed on “Big Besn.,"” London's Famous Clock, to
in ‘UI:II ver par ks, The Gather Sound for Ernndn::l.-l.tgl.;g' as the Hours fre Struck

-‘ﬁ’rwewheels were filled
ith lead and spiked with three-eighth- TONES OF “BIG BEN" BROADCAST

mch bolts to solve the traction problem. BY RADIO “SEARCHLIGHT”

It is possible to handle packed snow two ) )

inches deep with the power pushers, and “Big Ben,” London’s famous clock, now
‘al':l]:-:-l} shavings left on the ice by skaters. booms the hours over the radio. A micro-

phone has been placed in the elock tower,
and a poweriul zearchlight-pattern loud
speaker has been trained on the clock to
gather the sound as the hoors are struck.
In this manner it is possible for all Europe
to set its watches by Big Ben.

SOLDER FOR STAINLESS STEEL
ﬂ‘i}:"ﬂ*{h SPEEDS UP WORK

Soldering of stainless-steel joints in a
practical manner can he done in one-half
to one-fourth the usual time with a new
Auzx, In addition, it gives a greater strength
of 2,000 pounds more per square inch and
stays liquid in the joint more readily. No
special tools are neceszary, the flux being
brushed on and the heat applied in the
ordinary way. Excess flox is removed to
prevent dulling the finish, and the joint is

1
e -:: Bﬂn: Srced T Wiater, This A polished with a spema] f:mnpnum] ma

i
a Small Snowplow in [.'-m-n for matfp::rl"”% L{L L{, -H..- a L’
:. 7¢q ¢
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—|MPROVED
sensitive
out of any

THIS super-sengitive short-

wave converter is an im-
h proved model of the “Magic Box™ de-
L scribed in the October, 1931, issue. It is
scli-powered and many of the same parts
st | can be used. A careful survey of the re-
sults obtained with shart-wave converters
during the past vear shows that most of
the broadcast receivers, while highly sat-
isfactory for broadcast reception, lack suf-
ficient r.0. sensitivity to give best resulis
when used with an ordinary 2 or 3-tube
converter,

The addition of an intermediate-fre-
quency stage in the present converter,
which can be tuned to the same frequency
as the broadcast receiver, adds the neces-
sary r.f, sensitivity lacking in many broad-
cast sets, There are no additional con-
trols to manipulate, as once a setting of -
the broadeast receiver has been selected,
the intermediate stage is tuned to reso-
nance amd left there. To obtain all the ™

T5=MBFD TS
100=MMFD.
COMDEMSER




MAGlC BOX 7makes a

short-wave
A.C.Receiver

By R. E. DAVY

pain possible, an untuned r.i
stage, emploving a sereen-grid )
tuhe, 15 ised ahead of the screen-
prid detector,

A type-227 tube 15 used as the
nscillator, which is tuned with the
flatoc Lo !.3.' means of o two-gang
variahle condenser.
Thiscombination
results in simplified
cantrol and extreme
'-I.Il*-uiii'."il'n' that will
bring in anv short-
wave signal that is
nhinwve 1|'||" ||-:|'i.-.|_' '|-q_".
cl, For 1,"\{"1III[:-|:1'
during the frst tests
in Chicago, this new
converter was used
in connection with
an ordinary broad-
cast recetver of the

midget tvpe and
bronght in the fol
lowing foreign sta-
tions at excellent
]l)l:l]-h[:-q';;'l.;n_'r 1.'|'|[-
ume: PCJ—H iI Ver-

LContimued 1o page 1204)

0 000 0HM VARIABLE |0
..mlMl--lu: HOLES i
TI:I BOTOR e s

HEOLE
T0 STATOR OF
FRONT SECTION Yy %

s
0SL-TUBE E}“ ?"
SDERET THROUGH HOLE TO
HEAR STATOR-DET..
GRID COMD, & GRIDLEAK
AHE CONMTCTED T [OF OF
SAME ETATOR.{ZEE P=ITO .:JIIH'E':I
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RECTFIER
EED

i ANT. BOSTS ARE

IMEULATED FROM BASE
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Building a High-Voltage D.C. Test Meter

This homemade instrument will
give accurate voltage readings
throughout the entire range use-
ful to experimenters and radio
workers, Such instruments have
been guite expensive in
the past but the parts are
now within pocketbook

range of amateurs and
service men. Good ac-
curate resistors are
necessary as multipli-
ers, and several suit-
able makes are avail-
able. The mstrument
has two separate mes-
ters with different scale
readings. These are in-
expensive d.c. milliam-
meters and are rated
from zero to one mil
and from zero to five

The wattage then becomes 2.5
on each resistor. Tvypes of this
rating are standard. If the
builider does not require a read-
ing of over 1,000 volts, the prob-
lem is very simple. With the
one-mil meter the resistance
can be a single 1-meg. of the
l-watt type. In this instrument,
however, there is a simple plug
arrangement for changing the
value of resistance, in series
with either meter, to obtain a
number of different full-scale
readings. With 100,000
ohms in series with the
1-mil meter, maximum
deflection i3 indicated
with 100 volts. With
the same resistor 1 se=
rics with the 3-mil me-
ter, 300 volts will cause
full-scale deflection.
The 100,000-0hm re-
sistor must he a 2.5-
watt tvpe for the 5-mil
meter. A third resist-
ance of 10,000 ohms is
used for the lowest
range on the meters,
With this value, 10

valis is Tull-scale read-

mils, respectively,
With 1-meg. resistance
in series, the one-mil
meter will indicate
1,000 volts over the full
scale. One meg means
1000000 ohms, and
this resistor, in series
with the five-mil me-
ter, will indicate 5,000

ing for the l-mil me-
ter and 50 is maximum

TR for the 5-mil meter.

Gk i:'n . Tl'lll: change-over
&/ switch may be an or=-
by dinary one with taps,

ey ICODY i -
o '-':*TE*IL‘-"E'_:,LW-.- or three single-pole,

donble-throw switches,
& 500% The meters and switch

1000 OHMS
Y

30 ¥ are mounted on a

volts over the fnll
scale. It must handle
about 23 watts, while
most of the small re-
sistors available will
not take care of more
than from 1 to 3 watts,
So, it will be necessary
to build up the 1,000.-
(M)-ohm resistance by
connecting ten 100,000-
ofim resistors in scries,

bakelite panel, and the
bhinding posts careful-
Iy marked. The wiring
diagram is very simple,
the rear-view photo
below indicating the
method of mounting
the various resistance
units that go to make
up the series values
specified. —Edwin C,
Ewing, Jr., Chicago.
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APABRBLE of repro-

ducing the full tonal
range of the many instru-
ments that compose a
great symphony or¢hes-
tra, new types of tabes
make modern receivers
real musical instruments.
Up to the present time,
2606 tones by actual count
have been missing. A
number of these, togeth-
er with the instruments .I",
that produce them, are | M
indicated in the column
at the rnight. Receivers a
few months older than
those recently introduced emploved tubes of limited frequency
range that were not capable of reproducing these particular
tones, The results obtained have been a fair imitation of the real
music but discriminating music lovers were not satisfied. Now
for the first time it is possible to obtain from the loud speaker,
the rich full-bodied tone that heretofore had only been heard in
an orchestra seat,

The new tubes provide greater sensitivity and selectivity as
well as hetter tone qualitv. They are quicter in operation and
have extraordinary reserve power. They will greatly improve
short-wave operation, which has been seriously hampered by in-
efficient tubes. The new setz emploving these tubes require small-
er power transformers and chassis, Volume control has been im-
proved and the cost of operation greatlv reduced. These tubes
arc not interchangeable with any previous tvpes,

The tube the man is holding in his hand in the central photo,
is known as the C-37. It is a triple-grid amplifier with a dome-
shaped bulb and is designed for greater strength and stahility,
loweér wattage and quick heating. It iz adaptable to gpecial de-
tector and escillator design and is especially recommended for
short-wave operation.

The first tube below at the left, in the same photo, is known as
the C-36. This is an amplifier of smaller size and has less tend-
ency toward microphonic noises than previous types. It has
higher amplification possibilities than the well-known 27-type by
50 per cent, The next tube at the right iz the CX-82, a mercury-
vapor rectifier possessing a higher voltage output with better
regulation than older types. It has enabled the set manufacturer

O {L’Lf—'
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{Continued to page
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Rﬁh:. Henry L. Carter, Jr., Youngest Amateur
Eadia Operator; Above, Dr. George W. Kirk, Old-
et Lpcensed Amateur

Oldest and Youngest Radio “Hams"

Youngest of all the world's licensed
radio amateurs is ten-vear-old Henry
L. Carter, Jr., of Rochester, N. ¥., who
operates station WEFTR, according to
the " American Radio Relay league,
Henry is a good operator and has a
large number of verification cards from
other amateurs throughout the United
States. The oldest licensed amateur
radio operator is Dr. George W. Kirk,
who at eighty-one taps away at the key
of station WBAR] at hiz home in Cur-
tice, Ohio. Many voung ladies, known
as “¥L's5," and “"OW's" if married, are
also prominent in the amateur list. The
title of voungest wireless YL belongs to
thirteen=year-old Josephine Rohas, station
WSEEEM, Kenmore, N, ¥,

Filament Supply for Portable Apparatus

Flashlight batteries make an excellent
filament supply for portable receivers, os-
cillators and similar test apparatus that
must be compact for practical purposes.
It is not generally known that the stand-
ard three-cell Hashlight bulh draws a com-
paratively high cuarrent—approximately
290 amp. This is slightly in excess of 14

MECHANICS

amp. for the tiny dry-cell battery designed
for it. Thus it may be readily seen that
tour of the popular type-230 vacuum
tubes, connected with hlaments in paral-
lel, will draw but 240 amp, of current from
the flashlight dry-cell battery. These tubes
make fine detectors, amplifiers -and oseil-
lators and take as little power as possible
consistent with satisfactory operating per-
formance., As the flashlight batteries are
designed for intermittent service, the best
results will be obtained when not more
than two of the type-230 tubes are used.
As the tubes require 2 volts for the fila-
ments, and the fashlight-cell unit delivers

3.8 volts, it will be necessary to uze a 40
ohm rheostat to regulate the filament sup-
ply for one 230 tube or a 20-ohm rheostat
where two tubes are used in parallel. The
rheostat is connected in ceries with one of
the filament leads. The B-battery supply,
required for the operation of portable ap-
paratus, may be obtained from the small
B-batteries commeonly uzed for C-bias in

*battery receivers.

[ Blueprints covering radio construction
articles in past issues can be obtained for
25 cents each: material lists are always
available without charge,
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Easy Solutions for Everyday Radio Problems -

TUEL Bat

W RTLE

Tube-Base Coil Forms f
| Are Easily Mounied far i
| Drilling by B eans of a f |"
Spoal and C-Clamp Held (U
i a Visg |

e

-
Improved :U-E‘E-I:-.I-Tlrlhi:q
| Resistance” Has Movable
Center Contact for Accu-
v rite Hum Balance in A.C,
| ]'l!I:r.r.'l-.-l::u:I Deeful Whar-
owér Resigtor Requiring
Oocasional Adjustment Is
Bpacified

Babow, This A-Elim-
tnator Adapts 32-
Volt Carrent for
Operating Sete with
the Mew Tubes

IJ Above, a Bimple Method
{  of Mounting Coils Woune
cn Bakellte or Cardboard
Tubing: the Mouantin B
Strip May Be Fastened to
the Form with Thuml-
| tacks ocr Wood Screws

sbhort-Wave Converter, for Listening

HOLE FOR In on Police Calls, Will Operato with
THA SMVED OUT WU TR Aoy A.C, Receiver and Tueng fram 80
AND LETED LP WLl COMTROL e 200 Meters

AL Py
FOR CHASEIS

U pper Lefr. Coil and
Condenger Units
from Old Meutradyne
Jtlii.'eil."t{& Maks Ez-
cellent FADE;
WIRL THRUET THROUGH Hoelaw, i:{l E.:::g,;'
HOLL S Iy TWEE o SE{uRg Method of Center-
'.|'.:|]1|:|t'||.|: Caile: the
Twa Wizea Come Up
thraugh the Middle
Hole, and the Endas
Are Twisted lar the
Tap; the Skeich
Above Bhows Holes
Drrilled far Amnchor-
ing the Tecrminals

Tabs May Bg Cut and h

Raized, as Shown [lor

Mounting Variable Parts

an Aluminum Cakepan

Chassis Commonly Used
lor Modern Setg

il e

| Lanewap
! :.H"""’

WL A TR

Il" e 1HOLES
d | Ak LRLLLD
! L E wnial Tap
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Removing Dust from Receivers

One of the handiest tools for the experi-
menter, or radio-service man, is a blower
for removing dust from receivers. A large
auto-tire pump will do for the purpose if
htted with a suitable length of rubbéer tub-
ing. A nozzle may be made from copper
tubing, flattened at the end to distribute
the air. With this blower it is easy to
clean all parts of the set, especially be-
tween the plates of the variable conden-
sers where dust accumulation is a com-
\mnn cause of poor reception.—Don Rus-

sell, Joplin, Mo.

}

Lt “th_ (,{ L

Storage Rack for Small Parts

Livre

Serew-top pickle bottles, or small glass

-

"-.____:.Ilr 1'#;:S-Eﬂ'itlg jars, are fine for storing ma-
» chine screws, nuts and other small parts,

xd siich as fixed condensers, resistors, bind-

= ing posts, soldering lugs and tag ends of

~ 3 wire solder. The bottles may be labeled

[
|

antl placed in a rack at the rear of the
5 |.H1|:n bench. The parts are thus kept sep-
'LI]':I.'[E'If and in plain view.

|

perates on Either A.C..or D.C.

4
y For /individual room use in hotels,
homes, offices or studios where a small re-
= ceiver for local programs is required, this
: portable set may be operated from any
:_j iy : 1l0-volt supply regardless of the type of
— = current available. It will operate on either

-’ T Compact Auto Rec]!i_ver and Three Methods of Install-

5 ; T
iy It i Car a 23 or 6l-cycle a.c. supply as well as d.c.

without alteration. A carrving case in red
Auto Receiver Easily Installed or black is available, and the total weight

e _ of the set 15 but 64 pounds,
This :-'.m;L[] auto receiver 15 compact

enough for easv installation in either of
u the three posgitions shown. The upper pho-
to shows the receiver mounted on top of
the speaker, dircctly back of the driver’s
seat, by means of brackets. The usual
under-dazh inztallation is illustrated in
the center photo, As the receiver controls
are on top and easily reached, the set may
be placed directly on the floor between
the driver and passenger, as shown below,
This six-tube superheterodyne set includes
sereen-grid tubes, new type G-volt heater
tuhes, which decrease A-battery drain, s Bt
and a full-floating moving-coil dynamic @[ For further information on any radio
speaker. The B-batteries may be housed construction article '.'u'l‘i‘lE'_l'l_} the radio de-
under the front seat or sunk in the floor. partment; this-service is iree,




for Wome

ITH this vertical outfit, costing less

than a dollar to build, vou can pro-
duce enlargements that are just as good
as those made on a regular commercial
machine, No special lenses are required.
The framework consizts of an upright, set
at an angle, a camera holder and a lamp
house.

To make the upright, use three lengths
of yellow pine as shown in Fig. 4. A mor-
tise to provide a track for the slide iz cut
the full length of two pieces. For strength,
join these with the popular box joint to
form a three-sided box. A length of
three-ply veneer i3 then glued into the

slide track, The ends are cut off at an an-

gle as indicated, and the hottom is plugged
with a block that hts tightly.

The camera holder, in which the neg-
ative hox slides, is shown in Fig, 5, and
consists of two picces of veneer, with
the opening in one larger than in the oth-
er, to provide a ledge to hold two pieces
of glass. It is securely glued and doweled

e\ ECHANH

DH@T@GRAPHERS

to a slide which fits nicely in the track of
the upright. All of the above parts are
given a coat of shellac, sanded, and sur-

973
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faces exposed to the enlarging light are
coated with dead-black wallboard paint.
The lamp house is designed to utilize
the illuminating power of the lights to the
Heavy cardboard is ﬁ']uf:] 'an.-ii_h':
f a wood fr'lme, as shown in Figs. 1,
A . Both sides are made fireproof h}
coating with water glass, which is also
uzed to attach sheets of crinkled tinfail
The lamp sockets are bolted inside of alu-
minum drinking cups, 3 in. in diameter.
55 15 used to diffuse the
I:E:Ilt evenly, If this glass is pot available,
‘o pieces of plain pglaze, with a sheet of
tvpewriter paper between
Lamp hounse

and camera holder are counterbalanced

by a sliding wc*ight inside the upright.
Ltn::—hpt metal 15 cast im shallow hoxes
ith water glass, and a hole is

drilled in each weight. A sufficient num-
ber are strung on a heavy cord, passed
over the pulley on the upright and tied to
a screweve on the slide. A hole is drilled
in the hase of the upright immediately
above the plug at the lower end, to enable
one to anchor it to a table with a metal
clamp.

Any small folding camera may be quick-
v fastened to the holder. Remove the back
and snap it in place with heavy flat rubber
bands. In using a box camera, lay aside
the outside part and provide a veneer box
around that part in which the lenses are
fitted. The box iz in turn attached to a
frame that can be snapped to the camera
holder, With cameras of odd design, the
reader can easily make a suitable connect-
ing attachment. In use, the camera is
shifted up or down until a picture of the
desired gize is projected on a piece of card-
hoard laid on the table, Then focus is ob-
tained by moving the bellows, in case vou
are using a folding camera, or by adjust-
ing the camera, if vou have one of the box
type in the veneer case, the latter being a
rather tight fit to permit such adjustment.
Turn off the light, exchange the card-
board on the table for bromide paper and
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make the exposure., Leave the camera
shutter open at all times, exposing only by
means of the light switch to eliminate any
possible vibration. A good way to mask
the space around the negatives is to apply
adhesive tape to the edges of the glass in
the holder.

Extensive testing of this enlarger has
been made and it was found entirely =at=-
isfactory. The specifications are correct
for any box camera, and for folding cam-
eras up to posteard size. Larger sizes will
require a higher upright because of the
longer focus of the lens used with them.

Copperplating without Electricity

A thin coating of copper may be plated
onto iron or steel objects by simply im-
mersing the work, for a few seconds, in a
solutien made by dissolving copper sul-
phate, 134 oz, in 1 gal. of water. When
the copper sulphate has dissolved, add
commercial sulphuric acid, 1 fluid oz,
pouring the acid into the solution slowly
to avoid spattering. Before immersing the
work in this solution, it should be thor-
oughly cleaned by boiling it for a few
minutes in a strong lve solution., When
elean, rinse and dip into the copper solu-
tion. While a plate made in this way is
thin, it 1s suitable for a variety of orna-
mental purposes,

Typing Small Gummed Labels

amall labels
mav be typed
near the bot-
tom edge by
nsing the
method indi-
cated, A sheet
of paper is
folded at the
edges to fit
over the ends
of the label. By placing the sheet in the
typewriter in the wsual way, the folded
edges hold the label as it is run through
the machine.

[ A knife blade whetted on a strip of No.
90 emery cloth will cut soft materials such
as felt, leather and soft rubber more ef-
fectively than one that hasz been honed to
a smooth fine edge.
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E le:iL-I Ruling Pen Made by Insert
mr'mg n-ryﬂﬁuﬁ:g ;::liln'gl.d:lnl gl: -

Double-Line Ruling Pen Improvised
from Cardboard Box

Far emergency use, a double-line ruling
pen can be improvised from a small card-
board box and two ruling pens, Holes are
punched through opposite sides of the
hox to take the pens as shown, Tf lines of
varions spacings are to be ruled, it will be
necessary to make a hox for each one,

Cardboard on Side of Radiator
Improves Heater

When attached to the sule of a radiatar
opposite the exhaust heater, a piece of
cardhoard will not interfere with the efh-
ciency of the
heater, as 1s i ”_r.p_‘r—— ——
often the case ,;;;35‘",_.-_: —=
when it is )
placed across
the bottom, 1f
it is necessary
to cover still
moreofthe
radiator to
maintain the
proper motor
heat, be sure
to leave an opening just in front of the
air intake of the heater,
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EFLOORING offers con-
siderable scope to the
home eraftasman, with as
many as a dozen easily
waorked materials to select from. No spe-
cial skill is required to lay wood flooring
bevond the ability to hit a nail squarely
on the head. It may be nailed directly to
and across the heams over the
subflooring, or laid over old floors
or matched subiloors,

Each of these methods has
several things in common as re-
gards the manner of fitting, one
of the most important features
being the proper handling of
warped boards, Care should be
taken to prevent this, The floor-
ing should not be delivered until
the last minute, and no deliveries
should be made when rain is all-
ing. No storage place other than
a warm, dev room should be con-
sidlered. In spite of all these pre-
cautions, some boards will warp.
To fit them properly, use the sim-
ple flooring jack shown in Figs, 1
and 2. Tf the hooked arm will not
fit around the beam, use the nail-
ing method indicated in Fig. 3.
When the joists are not accessi-
ble, the simple method shown in
Fig. 4 can he used to good advan-
tage, gradually shortening the

Bre

“pressure board” for sue-
ceeding strips, LEven with
these methods, vou should
not attempt to force a
board; a V-in. twist will
pull up and stay tight if
well nailed, while a 1-in,
twist will gradually open
up again aiter being laid tight. Use the
short lengths and warped pieces in close*s
and out-of-the-way places, reserving
long straight boards for doorwayvs, ¢
posed surfaces and large areas. If the
warp is in the joist, it can be taken out by
nailing a piece of 2 by 4-in. stock across
the beamsz. This will hald a slight twist in,
place where the individual boards
7 would be insufficient to bring the
| beams level. In a solid unit, of
course, the flooring will hold the
level surface after the cross tim-

ber has Deen remaoved,

_____

SSEMTIAL FOR
RING WITH STANDARD 2™ MATERIAL

i) A SMOQOTH, FLAT SURFACE |5
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Where ¥¥g-in, flooring iz applied direct-
Iy to the beams, it 15 always necessary to
remove the old flooring. This is done as
shown in Fig. 10, after first removing the
base shoe and possibly the baschoard and
door trim. The new flooring is applied in
the conventional manner,
using eight-penny cut
casing nails. Each strip
iz nailed at every beam,
driving the nails home at
a 45° to 557 angle as in
Fig. 5. With some tvpes
of tongFueand-groove
flooring, the nails can be
hammered in their full
length without danger of
marring the edge of the
wood: with other tvpes,
the final Y4-in. por-
tion must be driven
home with a nail set.

i3 FLODRING USED
DIRECTLY GN BEAMS
GR OVER ROUGH
SUBFLODRIMNG
il

" FLDORING WSED
OYER OLD FLOORS
OR MATCHED 3UB-
FLOORS
e ——

1
-
- T

B EOORING USED
oMLY WHEN SUB-
FLODES ARE HEAWY
AND WELL-MATCHED

L ——

Hardwood flooring
of 1¥-in, thickness
15 usually tongued-
and-grooved all
around. For this
reason, the end cut
from one strip
should always he
used in starting the
next, leaving the grooved end in
place for the succeeding board.
Joints may occur anywhere, pro-
vided two side-by-gide stripg do
not join directly in line. The im-
portant point here is that vou
need not butt the stock directly
over a beam, since a joint be-
tween two beams will be held =olidly by
the tongued portion of adjacent boards.
Fig. 11 shows the best type of common
foor, ¥a-in. hardwood, being applied over
diagonal subflooring. The procedure in
cutting, fAtting and nailing is much the
gaine here, with the exception that a laver
of waterproof building paper is laid be-
tween the two courses, For second-story
waork, a laver of building felt should be
added for insulation, but not on the frst
floor becanse of its absorbent gquality. For

977
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(%) AUBSER TILE 15 AN EXCELLENT

best results, nail onto and also
between the beams, drawing
lines on the huilding paper to
show where the joiste are lo-
cated,

Reflooring directly over old
floors is increasing in popularity
because of its simplicity. This is
especially true where readv-fin-
ished flooring is used, The first
step in this work has to do with
the old floor, It must be as near-
Iy level as possible, and all pro-
jecting boards should be planed
or nailed down, as shown in Fig.
6. After that, remove the hase
shoe or quarter-round molding
on the baseboard, the building
paper and building felt, and lay
the new flooring. This will be
standard 34-in, stock, tongued-
and-grooved in as many as a
dozen different wavs as featured

""‘Ul.l-l."RF.

ELOORING FOR THE BATHRO0M.

ILE -

pansion. The opening, of coursze,
is covered by the base shoe. Vis-
ible butting joints, such as around
a bathtub or curved stair riser,
should be a tight fit. A simple
method of determining the prop-
er curve is indicated in Fig. 7, the
board being slipped into place and
the arc scribed with a compass.

Rubber tile is a comparativ el:.f

new flooring medium which is

especially suited for the
bathroom, sunroom or
kitchen., In its simplest
form, the individoal tiles
are laid in a square-hlock
pattern, as in Fig, 14,
Much of the success of
such a floor depends on
the wnder surface. This
should bic as level as pos-
sible, elean and drv, Owver
the floor, a layer of 1k:-
b, building felt should he
tacked or cemented, but-
ting all joints and cover-
ing the area carefully to
within 4 in. of the edges.
The tiles should be laid
m a waterproof cement
provided for this pur-
pose. A tight bond 15 es-
tahlished by going over
the fnished floor with a
weighted roller or with a
common rolling pin, plus
pressure, 2% shown in

by different manufacturers, The
ends of the boards are usually
not grooved, but are simply but-
ted tightly together. Use four-penny fin-
ishing nails, blind-nailing in the same man-
ner as descrthed for the thicker flooring,
Fig. 8. Where a single room is being re-
floored, it is necessary to bevel a strip, as
shown in Fig. 13, in order to make a suit-
able threshold strip. As there iz no final
edge on this piece, it must be face-nailed,
using l-in, No, 15 cement-coated nails, as
shown in Fig. 12, The nails should he set
and the holes filled with wood fller to

SUBFLODR.

BUILDING FELT~

(1} POPULAR METHOD OF LIS
match the wood. The flooring should not  LAYING TILES

be laid tightly against the baseboard, but
a clearance of abont 4§ in, is leit for ex-

DraGOMaLLYT
-\‘
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Fig. 15, Besides the square 6-in. hlocks,
rubber tile ig supplied in a wide variety
of shapes and colors, with plain-colored

ways show the board lines and eventually
the board itself as the linoleum cracks and
chips away. The only correct way is to

strips for horder effects.
These strips can be cut
with a rooling or lino-
leum knife, as in Fig. 16,
or with a fine circular
saw. A sanitary cove
hase, with maolded cor-
ner strips, as in Fig. 17,
iz often used in connec-
tion with the flooring in

see that the floor i3 as smooth as

possible. Building felt, of a good
weight, should alwavs be used un-
der the onished Hoor, This may
be tacked or cemented down as

WHEM LINOLEUM 13
CEMEMTED IN PLACE,
SAaMD BAGS 02 OTHER

BT e WEIGHTS ARE LAID OVER
e 1 SEAHS UNTIL CEMENT (5 DRY

order to secure a fieater
job. Fig. 18 shows the
tiles being laid in a di-
agonal block, using a 6-
in, horder and a start-
ing course of triangular
pieces. Notice here how
each block 18 more or
lesa pushed into place
so that a small portion
of the cement is carried
forward between the
seams. Coment project-
mg above the blocks
should be promptly

wiped off with a rag soaked in aleohol
floors are often laid improp-
onest fault being the lack
nder looring, The best prades
laid over rough wood will al-

caley(

Lin
erly, the co
of the right
of linolen

suits the job. Best results are ob-
tained bv cementing the linoleum
to the felt base, covering the
whole surface. The seams, at any
rate, should be properly coated
with waterproof cement, as in
Fig. 19 The manner of edging the
linoleum against the baschoard is
also important. It should never
be a tight fit, but should clear the
wall by at least 4 in. When ap-
plying the base shoe over the
edge, do not nail it tightly onto
the linoleum, but slip a strip of
light cardboard under the wood
and then nail to the baseboard, as
shown in Fig, 22, and not to the
floor. Laid in this manner, the
linolenm has room to expand
without humping. Linoleum should not
be tacked, If you must fasten it by naill
ing, use ¥-in. No. 18 wire brads, driving
these 1o until the heads are just lost in the
[Continued o page 121A)
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Novel Jewel Box Resembles Pioneer Cabin

Resembling an old-fashioned log cabin,
this jewel box 15 made from small green
twigs, about 34 or 1 in. thick, with the
hark left on. Cut twelve pieces, 11 in. long,
for the sides and an equal number, 8 in.
long, tor the ends, while varving sizes are
used for the gables, The pieces for the
sides and ends are notched deeply enough
for the logs to fit closely together when
fitted. The height of the sides, when as-
sembled, should be about @ in. The twigs
are assembled by nailing them with lath
nails, each to the one helow it. Avoid nail-
ing near the corners, or the picces may
split. The doorway iz 2 in. wide, leaving
the top and bottom logs intact. An imita-

tion door ol thin wood s glaed in
place and marked to represent
boards. The roof 15 built of thin
plywood and covered with imita-
tionm shingles made from 2-in,
siripg of cigar-box wood, with
slots sawed in them to represent
chingles. Whittle one side down
to a wedge shape for the overlap
of the next course. Cut the chim-
nev from l-ip, maternal, and scare
and pamt it to imitate rough
Nail it to the gide of the

cabin and cut it in two, so that the
upper halt will rise with the roof when
the box is opened. Hinges complete the
assembly. Wood filler is used to calk the
cracks. A lining for the inside of the box
can be made of cardboard which may be
covered with fancy cloth. No paint or var-
nish should be used for the walls, but the
roof, door and log ends should be stained
to represent weathered wood.—Paul Had-
ley, Piggott, Ark.

Alane,

{[Cardboard boxes and paper bags can be
waterproofed by painting them with a di-
Iute solution of casein glue: when the glue
hag dried, paint the surface with formal-
dehyde,
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A Polizsh to Preserve the Finizsh
on Your Car

The owner who spends many hours pol-
ishing the surface of his car will appre-
ciate this formula for a polish that requires
no rubbing. Mix clear spar varnish, 13 pt.,
in high-test gazoline, 1%% pt., and to this
add turpentine, 2 oz., and raw linseed oil,
1 pz. After the car has been washed and
dried, apply the polish with a pad of
cheesecloth, keeping the pad saturated so
that the polish almost fows onto the sur-
face of the car, but do not rub it in. Ap-
ply the polish quickly and do not go over
the same area after the polish begins to
dry, It dries completely in a couple of
hours, depending on weather conditions,
After the polish has dred, wash with cold
water to harden and set the varnish, and
then dry off with a chamaois,

—q—-——
Fill Bottle Uszsed as Line Lewel

A zsimple level for determining the true
horizontal position of a wall chalk line
can be made from a small pill bottle at-
tached to one-half of a common butt
hinge, The bottle is Orst Glled with liguid,
allowing space for a small air bubble, and
then tightly corked, after which it is wired
to the hinge, parallel to the lower cdge.
The line is threaded through the pinholes
of the hinge,
which permits
it to be moved
in either di-
rection. Mark-
ing the exact
center of the
hinge on the
top edge will aid in determining when the
air bubble indicates levelness.

Small Block Aids in Playing Guitar

Guitar players often break the E-string
by using it as a rest for supporting their
fingers in strengthening the base notes.
To avoid this, they will find the following
method helpful. Glue a block, 4 in.
saquare and 2 in. long, to the guitar 3 .
irom the bridge, and just
E-string. It will then take but little prac-
tice to hecome accustomed to pulling on
the hlock instead of the string.—Geo, Max-
well, Kimmewick, Mo,

beside the

)|

Windiass for Ralaing 'EE
Fomp Made from 555
Rustpraof Cable,
Fipe and Fitnngs

Simple Device for Lifting Pumps
Made from Pipe and Fittings

As pumps must be lifted from a well
frequently for making repairs, this ever-
readv lifting device will be found handy.
It consists of a long crank, aszembled
from pipe and fittings, and a length of
rustproof cable. When the pump is taken
cut, one end of the cable is looped around
the pipe below the cylinder and the other
end anchored to the platiorm. When the
pump is to be lifted the next time, the
cable is simply wound on the crank.

Groove in Smoking Pipe Provides Place
to Scratch Matches

By filing a
small groove
oh vour pipe
as shown, you
will always
have a con-
venient place
for scratching
matches, The
graoove, which
is just wide enough to receive the head of
a match, is started with a three-cornered
file and fGnished with a round one, It is
then lined with emery cloth.
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Tiew Valve in Sink_ Stopper Allows Air to Be Forced
into aste Pipe

Tire Pump Clears Sink Drain

By fastening a valve from an old inner
tube to the rubber stopper in a sink, the
drain can be cleared by forcing air into it
with a tire pump. The part that holds the
ring on the stopper 1s cut off and a hole
is drilled through its center to take the
valve, When the altered stopper is put
in the sink and held firmly, air can be
pumped into the pipe to force out accu-
mulations that clog it.—Ray J. Marran,
Kansas City, Mo,

Quarter-Round Molding Forms Nosing
on Concrete Steps

Two lengths
of guarter-
round maold-
ing, nailed to-
getherto form
asemicirele,
and screwed
to the forms
hy means of
a cleat, as
shown in the
detail, make
good forms
for nosings on
concrete
ateps, After
the forms are
removed, any ridges, caused by the ce-
ment leaking through the eracks between

the molding strips, can be chipped off or
dressed down with a hle.

ATTACHED "N
TO RISER

MECHANICS

A Strong Quick-Setting Cement

A quick-setting cement for metal, glass
or wood may be made by mixing dry
white lead with thick orange shellac to
form a heavy paste. The lead should be
worked into the shellac with a putty knife
and a picce of plate glass may be used as
a mixing table. This cement will set in a
chort time, and will be hard enough to be
catved, filed and sandpapered. If colored
cement is desired, add a suitable quantity
of dry color, or color the shellac with
spirit stain or aniline dye before adding
the white lead,

Easily Made Flowerpot Cover

Here is a flowerpot cover that can be
folded up and put away when not in use.
It consists of wooden tongue depressors,
obtainable at any drug store, held in posi-
tion with strips of adhesive tape as indi-
cated. The lower strip should be about
31 in. from the
bottom and
the upper one
about 14 in,
from the top.
Two more
strips are
placed in the
same position
inside of the
cover, and the
ends are
joined to the
ends of the
strips on the
opposite side,
Any kind of
narrow strips, cut from thin stock, may be
used instead of the depressors,

Waterproofing a Cracked Car Top

When T found the top of my car cracked
s0 badly that it seemed almost beyond re-
pair, I coated it with roofing paint, which
filled the cracks and made it waterproof.
Before using, the paint should be thor-
oughly warmed so it will flow into the
smaller eracks. Apply az many coats of
paint as necessary to All the eracks and
leave a smooth surface, allowing each coat
to dry before applying the next one—

v Eugene Allford, Decatur, Ala.



Sovereig

Oy HAROLD T BODKIN
l ll‘f.- Chiamer Presdend af the Ship Made! CTub of Chicago

o

PART I1—The Rudder,
Quarter Galleries
and Gunports

AFTER carving the hull to

shape as covered in the No-
_ vember issue of Popular Mechan-
ics, you will need two main-deck
bulwarks to build up the ship's
sides just below the spar deck.
The bulwarks are simply two
strips of white pine, cach 6 by s
by 14 in. in size, as shown in Figs.
29 and 30. Into each of these
pieces cut five gunports, e in.
square, beginning with the center

ot . |

F
[
|

gunport and locating two more ports on
either side. All of the ports should be lo-
cated so that they come exactly 13§ in.
center to center. This done, mix a little
casein glue, and with it attach to each bul-
wark two I4-in. square reinforcing pieces
of wood, fluzh with eat:]': end, top and bot-
tom as in Fig. 30! When dry, glue the
bulwarks in place as shown on the general
assembly, Fig. 28. The reinforcing pieces
should be inboard, of course, and the out-
side of the bulwarks thould be flush with
the ship's side at the main deck level
Sandpaper the juncture of the bulwarks
and the hull side so that the hull curve
will flow smoothly into the bulwark face.

Now, we again take to carving. Begin-
ning with the top row of gunports, draw
pencil squares, Mg in, on a side, to define
the gunports to be cut next. The top line
of ports 15 on the horizontal eenter line
of the bulwark punports. In the next row
below, the gunports are centered along

a3
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This View Bhows
the Gunpares Cud
and the Siern Fig-
ted with the Rud-
der and Quarter
ETiEs

lift No. fiof the hull. The
lowest ports have their
bottom edges flush with
the bottom edge of No. 5 hull
lift. Fig. 28 shows how the gun-
ports of each line are staggered
and gives dimensions for locating
the gunports in each line. Check
your complete pencil lavout again

to be sure that each port iz cor-
rectly placed, before vou begin to
cut,

With a very sharp jackknife, cut
deeply along cach side of each
gunport as marked. Then, use a
I4=in. carpenters’ chisel to gsink
the holes, These must be cut into |

the hull squarely to & depth of
3 in. In the exact center of each gun-
port, drill a Y{-in_ hole toa depth of ahout
3 in. to receive the inboard ends of the
guns, which will be described later. Don't
overlook the two holes without sguares
just under the quarter galleries. Naow,
make a tool, shown in Fig. 24, to undercut
all sides of each gunport about 14 in. deep
as in Figs. 23 and 24. The object of the
undercut is to produce a hollow appearance
of the interior as viewed from the outside,

Twao quarter galleries are next marle,
one for each zide; see Figs. 26 and 32
From white pine, cut four blocks, 204 by
1%s by 12 in. in size. Cut two more blocks
of the same thickness, but 234 in. long and
1% in, wide. One end of each block is cut
dome-shaped as shown, Note that greater
curves atre cut in the two larger blocks.
Now, on the flat back side of two small
blocks, measure dewn 34 in. from the
point where the dome curve meets the

vertical side. Draw a line straight across
each piece and, from this point down, cut
away the wood eo that only a #o-in, thick-
ness remains as the outboard side, as
shown in Fig. 32, Glue the blocks togeth-
¢r, as shown, in sets of three, one large
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block between two
smaller: ones. On one
set, glue the cut-away
block to the right of
the center block; onm
the other set, glue the
corresponding block to
the left of the center.
The gallery rails, rail
tops and decks are
made as shown in the
quarter-gallery details,
Cut-the stern angle
and the bottom angle
in each set of blocks.
Then, mortize shallow
channels in the inner
side of each cut-away
and middle block, to
receive the parts of the
gallery decks that con-
tinue aft on their in-
ner sides. You can buy
fine pins, called “lills,”
at your stationery or
department store,
which provide excel-
lent fastenings for all
small parts on the ship,
including the decks
antd rails of the quar-
ter galleries. These

A RUADER
ASTEMBELY
-l

LY
RESFRRCMNG BLD ﬁ
ELUED 0 EACH END 23

L

latter parts are g]:ued

and pinned together.

Drive the lill pins part-
Iy into the wood, cut off
the heads and drive in
flush with a light ball-
peen hammer. This will
produce another smaller
head on the pin, which
is sufficient to grip the
wood securely,

When you have coms-
pleted the quarter gallery
assemhblies—one right
and one left—vou will
have to fit the inboard
side of each to the curve
of the hull and upper
whrke, Do this with a
jackknife or chisel and
finish with sandpaper. Tt
the galleries are correct-
Iy fitted, they should butt
flush against the hull at

“all points of contact. The

general assembly draw-
ing, Fig. 28, shows where
the galleries are attached
to the chip. The best way
to do this is to apply glue
to all contact surfaces,
clamp galleries, one at a
time, in position and
make the initiz] fastening
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31, is full size, and, to get the proper offset
for the rounded section at the top, trace
the outline first on tissue paper and then
onto the wood, following the same meth-
od yvou did when laying out the hull lifts.

The aft side of the rudder 15 cut down
to 4 in. thick; the top, just under the
rounded section, is g in. wide from the
forward edge, and the bottom measures
54 in. wide from the zame l:'l]lgl:. Two shal-

11 me

INWER SIDE IS
SHAFED T FIT
FLAT O MLLL

BSIDE DETARL

l@ CUAATER GAULERY, OHE TOR FORT.AND ONE FOR STARBOARD GIDE

with ¥e-in, wood dowels, driven through
holes that go through the two solid gal-
lery blocks and into the hull on each side.
After this, vou can use hills to secure the
decks and rails where they meet the hull

You can make the gallery brackets while
the glue on the two assemblies dries, It
will save time if von form these as mold-
ing strips from g by l4-in. square white
pine. Make lengthwise cuts and sandpaper
the curved edges of the sticks as shown in
the detailed drawing of the gallery brack-
ets, Fig. 27, Then cut ¥4-in. sections from
the molding to make the individual brack-
ets, After cutting, carefully sandpaper off
any fuzzy edges left by the saw on the
brackets, as this will detract from their
appearance when on the ship. Twenty-six
bracketzs will be required, three to be
equally spaced on the underside of each
gallery deck, and ten spaced out under the
lower gallery deck. It will be necessary to
change the right angle of the backs of the
brackets so that thev will fit snugly against
both deck and hull. However, this angle
depends wpon the exact shape to which
vou have carved vour hull, and so cannot
bhe determined here. Attach the brackets
with lills and glue,

Make the rudder, as a single piece, from
a good, clear strip of white pine, 5 by 1 by
%s in. in size, The rudder drawing, Fig.

low V-cuts are made parallel to the for-
ward edge from the bottom of the ple-n:e
to represent planking, Seven notches, Ma
in, wide and ¥ in. deep, are cut into the
forward edge, as shown in the zame de-
tail, to receive the pintle and gudgeon or
hinge fittings, which attach the rudder to
the ship. Similar notches are cut into the
sternpost, but are staggered below those
of the rudder when it is in position. Check
the position carefully with the drawing be-
fore cutting the notches, When the rud-
der is attached, the bottom edge must be
cut as g continuation of the straight line
of the keel. Don’t trim this until vou have
actually hung the rudder, for yvou may
have to make some adjustments—up and
down—to get the rudder in the position
that looks best to vou.

Pintle and gudgeon httings are next. A
flat cigaret tin will provide metal of suit-
ahle thickness from which they can be cut.
From this, cut 14 strips, each Yo in. wide
and 2 in, long. Bend these in the middle
and, using a common pin, form the eye at
the upper end of each by putting the pin
in the angle and pressing the metal togeth-
er with a pair of pliers, just under the pin,
Further development of these fittings is
shown in the details of Fig. 31, Insert a
pin in each eve of seven fittings only and

{(Continted to page 131A)
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For keeping your prints and negatives
together compactly, a simple file can be
made from a number of envelopes. The
flaps of the envelopes are first turned back,
the gummed edge is moistened, and it is
then inserted into the next envelope where

MECHANICS OB7

Envelope Book Holds Prints

and Negatives

i

{15 hirmly pressed against the back of the
latter. Ihe I|;;1|| aof the thard -.1|'.|'1|,-[||_' i3
iastened to the
and this process is repeated until the book
has been assembled to the desired spxe.
The flaps ot the hrst and last envelopes
are attached to pieces of cardboard of the
same size, which serve as covers, There
15, of course, no limit to the size of hooks
that can be built up in this way, cither in
the number of envelopes emploved or in
the size of the envelopes. With rubber
hands snapped around the file, there will
e no risk of losing any prints,

second in the same Way,

Repairing a Leaky Hot-Water Coil

A temporary repair for a small hole in
a copper hot-water coil can be made by
driving a steel carpet tack, or a small nail,
into the opening. As copper is softer than
steel, it will spread and fit snhugly arcund
the tack—5S, E, Schofield, Indianapalis,

Long Strips of Punch-Press Work
Straightened by Hand

Punch-press operators can straighten
atrips of light sheet metal that have he-
come bent on the press, by merely taking
them at one end, individually, and slap-
ping them against a flat surface, such as
that of an I-beam. If one blow does not

suffice, grasp the strip by the other end
amd strike again,

Glass Cutter Used as Ruling Pen

By filling
the small cav-
ity just above
the wheel of
an ordinary
glass cutter
with cotton
and saturating
thiz with ink,
the tool can
be used as a rotary ruling pen. The sharp
edre of the wheel 15 inked by the cotton,
and makes a neat line on the paper,
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Bheet-Matal Scraper Provents Accumulstion and Pack.
ing of Snow in Front of Door

Scraper Keeps Snow from Blocking
Door in Winter

Bent at right angles and screwed to the
bottom of a door as indicated, a strip of
sheet metal will scrape snow away when
the door is opened. The zeraper should
extend just a trifle below the bottom of
the door so that enough spow will be re-
moved to assure sufficient clearance, Be-
sides preventing the snow from becoming
packed so the door cannot be opened, the
scraper also keeps water from running
down the outside of the door and freezing
under it

Method of Fitting Wristpins

Although considerable information on
the proper clearances for htting wristpins
is available, the following method has been
found a safe way of doing the job, Fit the
pin just tight enowgh to hold the weight
of the connecting rod when the piston is
held in the position shown, but not eo
tight that 1t will stick when the piston is
given a zlight jerk,

A Simple Method of Deterimining When a Wrisipin I
Correctly Firsed

POPULAR MECHANICS

Simple Trick to Discourage Theft
of Auto Tires

An auto owner who had several tires
stolen from the wheels of his car used the
following idea to discourage the thieves.
When new tires were put on the wheels
a l-in. strip of canvas, about 8 in, long,
was allowed to project between the tire
and the rim of each wheel to imitate a
blow-out pateh, leading the thieves to he-
lieve that the tires were in poor condition.
A little mud smeared over the tires will
help increase the deception.

Crack Filler Made from Sawdust

When working with any kind of wood,
run some of the sawdust through a fine
colander or sieve and mix it with enough
white shellac to form a paste, which will
make a crack filler the same color as the
woad. The filler is quick-drying and, when
smoothed down with fine sandpaper, will
hardly be noticeable—FPaul D, Miller, To-
peka, Ind.

Utilizing Waste Pieces of Soap

Scraps of
toilet soap can
he utilized by
slipping them
imto o slit cut
inn the center
of arubber
bath sponge.
This arrange-
ment also
makes hetter
lather than is
obtained by
rubbing the
soap on the
sponge. All that 15 necessary to remove
the soap is to squeeze the sponge.

Ducks Retrieved with Casting Rod

When shooting wild duecks, a casting
rod will be found handy for retrieving
them. About 50 ft. of line is used on the
reel in connection with a wood casting
bait of the floating type. When a duck is
shot and drifts in close enough to the boat,
cast out over it and reel in~—I, H, Motes,
Chicago.



Adjustable TELESCOPE MOUNTING

two forms of

HJ RE are ‘t|.|l.-l'|:|]:||.

mountings that can be made by any
home craftsman., The first,
left, is the simpler of the two, as it has no
worm-gear contral, but i3 moved about in
two dircctions manually, It consists of a
pier bailt up of 4 by G-in, nprights, tied
with 2 by 4-in. stock, and is set into the
ground about 42 1n., where a crosspiece
forms a secure anchor. The tops of the
piers are cut off at a 42° angle and a piece
of channcl ron or wood iz attached with

shown an the
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lagscrews, Thiz base carries two

hearings
for the polar axis, which is a length of 114-
in. pipe. A pipe fange is screwed to the
upper end and two collars hold it in place.

The declination axis and its mounting
are made in the same way, the onlv differ-
ence being the adedition of a lead-flled can
at the lower end, which serves as a coun-
terweight, and a wooden cradle at the
upper end to hold the telescope. The right-
hand detail shows the same type of mount-
ing to which worm gears have been added.

This addition consists of Y4-in.
curtain rods held in bearings and
fitted with worm cears that mezh
with gears slipped over the ends
of each axis hal not L T1)
the latter. The gear on each axis
iz fastened rigidly to the axis sup-

fasteiied

port, directly underneath as indi-
cated, so that it will not turn.
This arrangement permats the

woril to work aroomnd the pear,
rotating the part directly ahove the pear
and also the axiz to which this part i3 at-
tached.—Geo, H, Olewin, Chicago.,

Polish for Gold and Silver Articles

A pood polish for gold, brass, nickel
and silver is made hy mixing kerosene
with finely powdered crocus to form a
creamy paste. Apply the paste with a =oft
cloth, and finish the polishing with a clean
Aannel,

FEF



Pouring Contents
from Liar e J g
Made Ensy with
the . Use af This
Rocker Suppart

Rocker Support on Large Jugs
Facilitateg Handling

When pouring the contents from a large
jug, it is much easier to handle if the il-
lnstrated rocker support is provided., The
rocker may he made irom either heavy
galvanized wire or a small iron rod. The
method of attachment is clearly shown in
the upper detail—Fred W. Schneider,
Towaco, M. J.

Simple Methods of Removing
Ordinary Stains

Here are a few simple methods of re-
moving ordinary stains that are often a
problem in the average household. A new
appearance can be given to a straw hat by
cleaning it with a solution of sodium -
sulphite, 4 parts, tartaric acid, 2 parts, and
borax, 2 parts. Add water and apply the
solution to the hat with an old toothbrush,
wipe with a maoist, warm cloth and set it
aside to dryv. The whites of two or three
eggs beaten and rubbed over leather chairs
with a flannel cloth will remove finger
marks from the leather, Tf it is black, a
little lamphlack added to the eggs will
help. Grease spots can often be removed
from cloth by placing a blotter under it
and then pressing with a hot iron. This
softens the grease and the blotter absorbs
it. A piece of ice wrapped in a cloth and
rubbed over chewing gum on a garment
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will harden the gum so that it can be
broken up and brushed off. Stains caused
from varnish or cooking fats can usually
he remaoved with benzine, Clothes stamed
with indelible ink should be soaked in a
strong solution of salt water and then
washed in houschold ammonia. lodine
stains will come out if soaked overnight in
a heavy solution of starch and water and
then washed in the wsnal way. These
staing should be removed as soon as pos-
aible as they tend to ruin the material. If
vou have a gold ring which has been
staincd with 1odine, try immersing it in a
solution of sodium bisulphite for about 15
minutes. Rust spots on houschold utensils
will come off when soaked over night in a
zolution made by dissolving ammonia cit-
rate, 1 teaspoonful, in half a glass of wa-
ter. Tarnished silverware mav be cleaned
by boiling it in a ¢lean aluminum pan
filled with a solution of baking soda, 1 tea-
spoonful, and salt, 1 teaspoonful, to each
quart of water used. It is important that
each piece of the silverware touch the pan.
Leather bags can be cleaned with a cloth
dipped in a solution of sal-ammonia and
wWater,

Forceful Water Stream Cleans Corroded
Battery Terminals

Directed onto the corroded parts, a fine
stream of water, under pressure, will
quickly clean storage batteries, A hose and
fancet, on which 15 screwed a pipe cap
with a small hole drilled in its center, is
nsed to direct the water as shown,

HEPRLE~-

Zmall Stresm Directed on Terminals Quickly Remowves
Carrosion from Btorage Batterles

[ When toszing a flashlight to a compan-
ion, be sure to light it: there is then less
chance of breaking the hlament,
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Alining Telescope Sight N

. I" SGUARES
on Rifle - i
LT
The following method S ___‘__._.!_
of alining a telescope . i
gight on a rifle will be : p———
found accurate, and may fu
be used on any rifle where _— =
vou can sight through e e
the bore of the barrel: e

First put the gun in a rig-
id support, and then sct
up a regulation target or
a piece of white paper,

with a large “X" drawn
on it, at a distance of
about 150 wd. from the
gun, Flace the target so
that, when you look
throiugh the barrel, it will
be in the center of the
bore. It will be noticed
that the eve will tend to
center itself in the open-
ing of the bore. Now ad-
just the telescope to center on the target,
When this is done, the target will appear
i the dead center of both the telescope
and the barrel of the gun. A slight error
may result in elevation if a low-power gun
is used, but in a high-power rifle this 15
neghigible,

Trowel Improvised from Auto Pedal

A pedal from
- an old model-T
Ford will be
found useful as
a trowel for do-
ing concrefe
patchwaork. Ttis
strong enough
to press the ce-
ment into small crevices, the rounded face
of the pedal enabling smooth working of
the cement without streaking. It is espe-
cially handy when you are working in
close quarters,

=,

Cotton Repairs Honeycomb Radiator

Small leaks in a honeycomhb radiator can
be temporarily repaired by tamping a picce
of cotton tightly into the hole against the
leak. The sediment in the radiator will
settle in the cotton, and thiz will soon seal
the hole.—Dick Hutchinson, Ithaca, N. Y.
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Thia Tey Eallraad Bridge Is 40 Inches Long and Is Built in Three Bectiona
for Ease in Storing

A Knockdown Bridge for Junior's
Toy Railroad

Made in three sections, this wooden
bridge 15 an mexpensive addition to any
boy’s toy railroad kit. It is made from I4-
in, stock, except the two blocks which
support the ramps. One edge of each
block 15 beveled to Gt fush against the
floor of the ramps, while the ends of the
center section rest on the remaining flat
surface. The lower ends of the ramp
bhoards are also beveled so that the upper
surface comes flush with the floor,

Spiked Overshoes Make Effective
Ice Creepers

Heavy rubbers or overshoes with sharp-
ened stovebolts, fastened through holes
punched in the soles and heels, make pood
ice creepers. A washer is placed under
the head and
nut of each
bolt to pre-
vent the bolt
from dig-
ging its way
through the
rubber—D, 5.
Jenkins, Xe-
nia, Ohio,
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B" DUNTEDon adull-black backgrownd,

this brass locomative plaque makes
i ['-||'.'|,w-;||;_; addition to your livinig=roon
wall, Tr iz cut from o ]li,-.'l'l- af Wa=1n. sheet
brass, 4 by 19 in, in dimensions, The first
step 15 to make a pattern on a piece of
heavy mamla wrapping paper, which 15
done by ruling off the eheet in 1-in; 2quares
and then drawing in the desiegn freshand,
or in case vou wish to ¢énlarge the design
mechanically, this can be readily done by
using a pantograph. The sheet is fastened
to the brass with rubber cement. It is a
good idea to coat the paper with shellac
after it has been cemented to the brass, as
thiz will prevent dirt from abliterating the
fine lines of the dezign. As this is a scroll-
saw project, it will be necessary to drill
one or more holes through each portion
of the design that is to be cut out, the
holes being large enough to admit the

953

blades. If possible, use a motor-driven
saw, which will enable you to do the work
in a fraction of thg time it would take if
done by hand. Mgtal-cutting blades for a
scrollsaw can befpurchazed at almost any
hardware store,

After the sa
edges are =1
set of die-n

ing iz completed, the rough
othed down with files, A
kers' files is handiest for this
1e flat surface be exposed
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is then given a high luster. This may be
done by first polishing with several grades
of emery cloth held on a thick felt or cork
pad or a felt-covered block., Use progres-
sively finer emery cloth until all scratches
are removed. The final operation may he
done on a bufing wheel, using jcwelers'
rouge. If none is available, vou can resort
to fine rottenstone and oil. After the rul-
bing, solder two fat-head brass machine
screws to the rear side to project through
the backing, which is made later. Apply
brass polish to remove all stains and bring
out a bright finish, atter which a fine had-
ger or camel's-hair brush 1s used to apply
an even coat of transparent metal lacquer.

By | P TR —
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ie sure all stains and discoloration are
removed from the brass before the lac-
quer is put on,

Mounting the plaque is next. You can
use a piece of Yg-in, plywood, given sev-
eral coats of dull-black paint or lacquer,
or, if you wish, a covering of black velvet.
Another suggestion is to get a piece of
bakelite or hard rubber brought to a dull
hnish by rubbing with fine steel wool, The
fiotiting is then set in a suitable frame.
The two machine sgcrews on the plague
project through the mounting and nuats
are turned on to hold the assembly to-
gether, the screws and nuts heing invisible
from the front.

Gl
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Flat-Iron Guide on Ripsaw Helps
in Cutting Uniform Strips

=

_a=FLAT=IRON GUIDE

e R —

Wooden Stripa of Uniform Size Are Quickly Cur by
Using Guide on Side of Ripsaw

On a job that required a number of
waooden strips of uniform thickness, a flat-
iron gunle was bolted on the side of a rip-
saw to eliminate the need of marking off
each strip on the stock, The ends of the
ruide were bent as shown in the detail to
provide the proper clearance. The guide
alsa helps keep the saw in a straipht line
while ripping the strips.

An Easy Method of Timing Motors

Here's an easy and accurate method of
timing an auto motor, Remove the valve-
cover plates and spark plug number one.
Take a length of wire with which vou can
feel the movement of the piston through
the spark-plug hole and then have some-
one crank the motor slowly so vou can
watch the movement of the valves, When
the exhaust valve, which iz the frst one
on most motors, just closes and the intake
valve, which is the second one, commences
to open, piston number one should be on
top dead center, or not more than 4 in.
on the downward stroke, Tf the motor is
out of time, remove the radiator and tim-
img-case cover and the timing chain, which
permits the cam and crankshafts to move
independently. Next place the piston on
top dead center and turn the cam-shaft

POPULAR MECHANICS

gear until the Arst exhaust valve opens
and closes, and with the next valve, which
15 the intake valve, just beginning to open,
put on the chain. With the piston and
valves in this position, the motor will be
timed correctly. If the adjustment on the
chain is at the limit and cannot be taken
up any more, a link may be taken out if
possible, and if not, the chain will have
to be replaced. If the cam shaft is gear-
driven, the gears are marked with a center
punch so they can be correctly meshed, A
good way to determine the correct igni-
tion timing of a motor, is to crank it and
watch the opening of the last exhaust
valve. When it just closes, piston number
one will be on top dead center and is ready
to fire. Remove the distributor eap or
cover, and with the spark retarded, the
points should be ready to break for piston
number one. If you find them otherwise,
loosen the distributor and move it to its
correct position.

Adding Depth to Framed Drawings

Painted on the back of the glass, a sil-
houwetted foreground will add depth to a
framed picture of a distant scene. The
frame should be made so that there will
be about 14 in. space between the glass

Silhouetted Foreground Painted on Glass of Frame
Adds Depth to Prints of Distant Scenes
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and the print, and should be hung flat
against the wall,
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Junior Seclion Crewr =T -

EAVELING on wooden rails laid along

the backvard fence or across a vacant
lot, this miniature handcar provides a lot
of fun and plenty of exercise for the
YOUNg crew.

The most important item in its con-
struction is the flanged wheels required.
Iron ones may be obtained in junk vards,
or vou can make them from two pieces of
hardwood gloed and serewed together
with the grain at right angles, and turned
ont a lathe with a 9-in. swing,

Ag the car 15 helt-driven,

“u:-,:,___ R '
Il BALE RN

N ., - B
7

it 15 c]uiri, and __.1
there iz no dan- | -'-!'l
ger of getting Ji&_-h o
one’s fingers B oy
pinched, as in a

gear drive. Also, it is light enough to be
lifted off the track, The hub is drilled for
a ¥j-in. cold-rolled steel axle, which should
fit suogly, The wheels are turned down
to B i and should have a Aange L5 mn. high
and 14 in, thick, leaving a rounded
fillet, as indicated. The wheels are

fastened to the axles by means ol

2 H DAWE e
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1RO CLEAT~,

KEYED T0 AXLE
TR Bl

WiT-DRERn L. 358 aa -
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pins set diagonally,
which may be withdrawn when
necessary. lrom wheels should be pinned
or keved to the shaft,

The driving mechanism is peared up by
providing an 8-in. drive pulley and a 4-in.
axle pulley. Both pulleys are 2 in, thick,
are made in the same way as the wheels,
and should be recessed for a 133-in. belt,
The idler pulley is 3 in. in diameter and 15
held against the belt by means of a ten-
sion coil attached to the swinging bracket.
The drive pulley iz pinned to itz shaft,
which turns in a hearing of hrass tubing,
5 in. long. A cotter pin and washer keep
the shaft from slipping out of the hearing,
The crankpin is simply a bolt through the
pulley and also through a reinforcing bar
of iron, screwed to the pullev. For the
connecting rod, a piece of hardwood is
used, 30 in, between centers. Each bear-
ing of the rod is bushed with a length of
brass tubing to fit the bolt, while the ends
of the wood are reinforced with strap iron
screwed in place, The walking beam con-

yHLL T
s
e

i

&

sists of two parallel bars
of hardwood, while
broomsticks serve as han-
Axle bearings arc
attached to 2 by 6-in. sills,

1| II."\-.

over which a platform is
liaile, slotted to-allow fres
moevement of the
feclite rod,

[f greater or less speed
is desired, this can be oh-

Clifi=

f tained by changing the
5 size of the axle pulley. A
larger pulley will require less effort on the
part of the crew and will develap less
speed, and vice versa. Tf iron wheels are
used, a strip of flat iron, serewed to the
wood rail, will greatly increase its efficien-
cy and, of course, minimize wear. Ciurves
in the track can be made by using thinner
rails than those specified for the straight
stretches, and bending them to a long
radins.

Eradicating Ants with a Sponge

To eradicate ants, thoroughly moisten
a sponge, ordinary or rubber, with sweet-
ened water and put it where the ants run.
They will enter the sponge to get at the
sweet water, but it is almost impossible
tor them to get out of the small passages,
The ants are killed and removed from the
sponge by immersing and squeczing it in
hot water,
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Nested Tables Improve the Small Apartment

e

““ir_r—"'ff::“’“ o |

ll-1| 3
N, |

\

This zet of three nested tables 15 a great
convenience where space is limited, As
the spindles are of uniform design and
size, they can be turned easily on a lathe,
while the curved pieces can be cut with a
coping saw, if no scroll or bandsaw is
available. The maximum hnished diameter
of the spindles is 154 in., so they should be
turned from rough pieces, 114 in. square
by about 24 in, long. The finished length
is only 21 in, but allowance should be
made for a dowel on each end, about 1 in.
long and turned down to 34 or 3% in. The
table tops are in 9, 10 and 11-in, widths,
and should be made up of narrower sizes
glied together and sandpapered smooth.
The edge ot each top can be molded on a
shaper, or may be simply beveled with a
plane, On tables Nos. 1 and 2, the curved
underpicces in which the spindles are set,
are similar in shape, except that No, 2 is
shorter than No. 1, but the underpiecce of
table No, 3 iz a mere cleat. The curved
feet of all three tables are alike in design
except that they are of different lengths,
The underpieces are fastened to the table

tops from beneath with screws, the heads
of which are countersunk. Glue, of course,
15 used on all joints,

Extension Drill Quickly Improvised
from Pipe

If an exten-
sion drill is
nat available
when needed,
one can be
quickly im-
provised from
a length of
pipe, a reduac-
er and an old
auger shank.
Rivet the
shank into one
end of pipe
and screw the
reducer omn
the other end.
Then put the
shank of the auger into the reducer and
poiar melted lead or babbitt around it,
making sure that the shank is centered.

LEAD, SOL0ER
Ca
BABRITT
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Strong Picture Hangers Can Be Made from Wire and
Hinges af Tin

MNeat Picture Hangers Improvised
from Wire and Tin

Attractive picture hangers can be made
from short piecez of wire and tin, The
wire is bent into a triangular shape and
the tin is doubled over the ends of the
wire as indicated.—Henry Rabacher, Mt
Vernon, N. Y.

Moth Balls Warn When Furnace
Water Pan Is Empty

Placed in a water pan on a furnace, a
naphthaline moth ball will give warning
when the pan is empty by filling the house
with its odor. The naphthaline in the hall
15 not soluble 10 water, and for thig reason
no odor will be noticeable as long as the
ball iz covered with water—Emil F.
Lange, Lincoln, Nehr,

Improving Latch Handle on Door
of Truck

Truck driv-
ers, who have
trouble in
rripping the
handle on the
door latch,
will fard that
a rubber
crutch tip on
the handle
provides a
better hold.

MECHANICS

The tip will not interfere with the opera-
tion of the glass in the door, and it is espe-
cially handy when heavy gloves are worn.

Puncture-Proof Tires for Pushcarts

To make solid pusheart and trailer tires
tor occasional use, get a wooden pole the
same size as the inside diameter of the
tire. Saw this into sections, about 3 in. in
length, and place them end to end inside
of the casing, which is then placed on the
rim in the usual way. This improvised
“tube” will be fairly smooth-running and
will last the life of the tire.—A. B. Bates,
Los Altos, Calif,

Shelf Bracket Holds Wet Shoes
over Hot-Air Register

A pood holder for drving wet choes
above a hot-air register can be made from
a shelf bracket and three pieces of 1by 2-in.
waood, joined at right angles as shown. In
use, the base
is set at one Y
corner of the s -
register, and
the shoe is
placed over
the end of the }
bracket. Do
not let the : ' -
shoe get hot -
as this most : =

.

o i = LT, h

likely will "H:I- ;=Y

caunse the S i 1 1

leather to suasmsanEnm . -
s

crack, ] R

Extra Hour Hand Eliminates Confusion
of Daylight-Baving Time

A jeweler had a customer who was con-
fused by davlight-saving and standard
time, and solved the latter’s difficulty by
adding one hour hand to his watch., The
hand in the advanced position was marked
with a “D" for daylight-saving time, while
the other was marked with an 5" for
standard time,

f[Holes can be drilled through almost
any number of sheets of paper at one time
if the paper is tightly clamped between
two boards, and the drill run through
both boards and paper.



OTHING adds so much to
the attractiveness of the
small home as a coloriul roof.
Moreover, the job of reroofing
with modern asphalt shingles is
casily within the capabilities of
anyv home craftsman,

Getting started demands first
an estimate of the quantity of
roofing necessary. This can he

done by using the roof
gauge shown in Fig, 3.
With this in your hand,
atep off about 100 paces
from the main gabhble,
making certain that your selected position
iz directly centercd with the ridge and di-
! rectly at right angles to the sidewall. Then,
" hy sighting over the various angles of the
gauge, vou can readily determine the ex-

L % act pitch of the roof. Say, it is 13 pitch.
_""'I—? The pitch factor for this is 1.202, as shown
= in the zame figure, and the rool surface
is found by multiplving the area of the
roof measured flat by the pitch factor,
adding as many feet as you deem neces-
sarv for waste, duplications, hips
and valleys. Here's an example:
Your home is 30 by 30 ft. The
area of the flat roof would he,
then, 30 by 30, or 900 sq. t. The
roof is ¥4 pitch. So, 900 by 1.202
would give you 1,082 sq, it. A
" dormer would make no difference
except that you would add the
roofing necessary to cover at the

o] @

| [ e
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will need 114 “squares” of roofing, the
aquare being a unit of 100 sq. ft. Pick a
good grade of roofing. Cut-out rell roof-
ing, as shown in Fig. 1, makes an inex-
pensive covering which is quite practical.
Other types in strip, individual and pat-
ented shingles usually cost more, but give
rreater protection and are abtainable in a
wider variety of patterns and colors.

First of all, the old wood shingles must
be given the “once over.” Warped slabs
should be split with a hatchet and securely
nailed to the lath, as in Fig. 4, using 12-
gauge roofing nails, Gutter fastenings

eaves where the dormer
roof would overlap the
main roof, 1 sq. ft. of
roofing being added for
every running foot of hip
or valley. Working in
this manner, the most ir-
regular roofs can be
quickly and easily igured,
The rule applies whether
the house be four-gabled,
three-gahled, gahle, hip
or dormer hip. Imagin-
ing vour calcalations run
1,150 =q. ft. of roof, vou

LT MLETE

shoulid be checked and repaired if neces-
"""" sary. Loose brickwork should be pointed
up. The roofing job proper commences
with the fitting of the metal edge strips, as
shown in Fig. 5. These measure about 3
by 1 in. and are of light galvanized sheet
iron, Their purpose is to give a finished
edge aver the old wood shingles. They are
not absolutely necessary, but are invaria-
hly used in better-class work. Over the
metal edge strip, and projecting just a bit
hevond the eaves, is fitted the starting
strip, as shown in Fig. 6. This is usually
roll roofing, regardless of what the finish-
ing shingle is like, and it should be of a
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width equal to the depth of the shingles
selected. No, 12-paupe 103-in. galvanized
roofing nails should be uvsed for fasten-
ings. These can be inserted anywhere, as
the combined thickness of the old shingle
roof and the new covering will never he
Iesz than 34 inch.

If you are using cut-out roll roohng as
a finish, the job procceds as shown in Fig.
7, the first strip being placed directly over
the starting strip, with each succeeding
strip laid so as to expose the proper part
of the strip immediately under it. Instrue-
tions on this are vsually stamped on each

atraightedge, as shown in
Fig. 10, allowing about 3
in. on either side of the
joint. Fig. 12 gives the
necessary details of a sim-
ple roof jack which you
will find guite necessary
hefore vou are finished.
This is used as shown in
Fig. 13, one jack being
attached at each end of
any suitable length ot 2
by 4-in, stock., Each jack
18 held by a nail, which is
hammered down when
the jack is moved,

1 P
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roll. Working up to the final strip on, say, '
a porch roof, it the free end of the strip
neatly under the siding, as shown in Fig.
8. Plastic roof cement may be used, but it
i= not necessarv. Ridges and hips should
be finished with individual strips measur-
ing about 8 by 12 in., as shown in Fig. 9,
although one continuous strip can be used
where expense is an item. If there is a
valley in any part of the roof surface, this
should he covered first. Usze a continuous
strip, not less than 16 in. wide, fitting this
in place as shown in Fig. 11, The roofing
—roll or shingle—is brought te a rough fit
at the valley and later trimmed with a
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Would vou like to make your
own asphalt shingles? Figs. 14 1o
19 inclusive show how this ean
be done. Take roll roofing, 32 in.
wide, and sphit it down the center
to obtain two strips 16 in. wide.
Each strip is readily cut into large
individual shingles by using the
simple box frame shown, You will
find that knives and tin snips do better on
this job if dipped occasionally in kerosene,
If vou care to go a step farther, you can
make a lock-tvpe of shingle, as indicated
in Figs. 15 and 19, Fig. 17 gives one meth-
od of laying a shingle of this tvpe, the ex-
posure being 10 in. to the weather., Notice
how the one fault of roll roofing—exposed
nailing—is eliminated by covering ecach
nail head with the locking Rap. Double
coverage can be obtained by laying the
shingles 5 in. to the weather in this fash-
ion or by using the ribbon course of 10
anmd 3-in. exposures shown in Fig. 18, A
simple lock shingle like this can be laid in
many different wavz, Used without the
lock, these large 5h:11,1.:'h:5 can be laud up
either vertically or horizontally with a 3-
in. exposure and 34-in, channels, as shown
in Fig, 20. Notice, in Figs. 21 and 22, how
each succeeding course 15 stepped up and
nailed to form a watertight Jeint apainst
brickwork and abutting siding,

A little jig which comes in handy in layv-
ing many types of shingling is shown in
Fig, 23, With the metzl straps hooked
over the previous course, you can't go
wrong in allowing the exact amouant of
exposure, and at the same time you keep

POPULAR MECHANICS

each course perfectly siraight
from end to end. Another useful
hit of roofing equipment is shown
in Fig. 24: a triangular support
of wood held to the roof by two
nails projecting slightly from the
underside of the base plece. I
vour choice of roofing material
runs to rigid ashestos or
composition shingles, it
will he neceszary to flash
all joints with metal in-
stead of following the
simpler method pozsible
with asphalt roofing, The
necessary details on this
work are shown in Figs.
23 to 29, The procedure
is much the same as pre-
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viously described with the exception that
flashing tin or 16-o0z, copper is used, Chim-
nevs should be flashed and counterfiashed
for best resulis, as in Fig. 25, with the
counterflashing  either turned inta the
mortar seam or nailed well inside the joint,
A cant strip of wood stock 15 sometimes
fitted at the upper gide of the chimney, as
in Fig, 26, in order to hreak what would
be otherwise an exceedingly sharp angle.
On abutting sidewalls, metal flashing is
laid up with every course of shingles, as in
Fig. 27, fastening the metal securely to the
siding. Vent pipes can be treated as in
Fige, 28 and 29 the latter showing the
usual procedure in treating a pipe which
projects without break above the roof.
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Wooden Puppy Makes Effective Doorstop

1003
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Interesting doorstops,
made from four pieces of
wood to represent puap-
pies and kittens, can be
built up in a short time and, incidentally,
are excellent novelties, the profits of which
will repay you well for the time spent n
making them. The upper detail shows the
shapes to which these pieces are cut from
l-in, stock. Screws are used to assemhle
the pieces, the head heing held by one

it can he
tilted at any 1|l:‘2='-i|'|'-:| |1|'

serew 50 that

pree, Phetailis a narrow
wedee which fits under the door and
holds it. This piece i3 glued and screwed

ta the hody so that it will not be likely

to come apart, After sandpapering the
edges amd surfaces smooth, a coat of shel-
lac i3 applied to fll the woad, after which
the head and feet are painted on as shown,
Almost any scrap lumber can be used for
making these stops, and the work can be
done with a hand or a power-driven scroll-
saw.-—Henry Kramer, Chicago. "

Glass Containers Hold Small Parts

Imstead of keeping nails, screws and
amall parts in metal or wooden boxes, put
them in small glass jars fitted with tight
covers. If they are set on a shelf, a glance
will tell vou where to find the article vou
want, and what things vou are running
short of, The tight-ftting covers prevent
moisture from entering the jar and keep
the articles from rusting.

Wire Rack for Drying Hose
over Hot-Air Register

By using two wire clothes hangers, you
can make a handy rack for drying hose

over a hot-air
register. One
hanger is hent
to form a base,
while the hook
on the ather is
stratchtencd
ot and bent
at rirght an-
rlea to fit in a
metal sleeve
slipped aver
the twisted
ennds of the
base. When not in use, the rack is easily
dismantled and stored.
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Wire Rack CLimIlu over Cleset Bhell and Keeps Han
rom Belng Crisshed

Wire Hat Rack Clips on Shelf

When slipped over the edge of a closet
shelf, this wire rack provides a place to
hang wour hat so that it will keep its
shape and not be crushed by other clothes.
One end of a length of heavy wire, such
w5 can be obtained from wire clothes
hangers, 15 formed into a 4-in. loop and
then bent to it snugly over the edpe of a
shelf as shown in the detail. A disk of
wood can be shaped to form the pad at
the top of the rack,

Making Fiston Rings Last Longer

When the rings on an aluminom-alloy
pistom get loose, they can be made to fit
snugly again
by swelling
the metal be-
tween the
grooves with
A hammer and
punch as
shown., The
rings are re-
moved and
the piston is
placed on its
side on a
wood-topped
hench, after
which the punch is set in the center of the
space hetween the grooves and tapped
with a hammer, Care should be taken not

MECHANICS

to get the punch too close to the edge,
After the width of the grooves has been
reduoced uniformly, take one ring at a time
and roll it around the groove to see if it
hts snugly. If it wedges, dress off the
sides of the groove with a flat file until the
ring turns without noticeable sideplay.
When a job of this kind is done, it is best
to use light expanders behind the rings to
prevent piston slap. While this sugges-
tion is not offered as a substitute for re-
boring and Atting new pistons, it has heen
known to give thousands of miles of sat-
istactory performance at small cost.

Sign in Radiator Warns Attendant
of Anti-Freeze Solution

In order to prevent filling-station at-
tendants from adding water to the anti-
freeze solution in my radiator, 1T put a
warning sign directly under the cap. The
lettering is stamped on a brass disk, which
18 held in place with a piece of wire, one
end being soldered to the disk and the
other bent so
that it fits in-
to the top of
the overflow
pipe. The let-
tering should
be flled with
a good heat-
resisting  en-
amel—W, C,
Wilhit e,

WISE EITS (8
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An Inexpensive Poultry Disinfectant

The experimental farm of the Canadian
rovernment has developed an effective
disinfectant for poultry honse and equip-
ment that can be made at a small cost.
Dissolve concentrated lve, 34 Ib, in as
amall a quantity of water as possible, and
then slowlv add raw linseed oil, 4 qt.,
stirring until the mixture 15 the consist-
ency of liguid zoap. To thiz, add a gallon
of commercial creosol, stirring until the
fAuid takes a clear, dark-brown color, This
mixture should be made up several hours
hefore it s used, so that the lye will have
time to conl, For a spraving solation, use
a half cupful of the disinfectant to each
gallon of water,



High-Joeed CUT-OFF WHEEL
’ lgaws Metal Quickly ..

Sy Randolph E Craig

‘ ITH this new type of inexpensive

high-speed abrasive cut-off machine, f
it takes only a few seconds to do many
jobs which by old methods would require
from five minutes to half an hour. You
can quickly cut either round or irregular-
shaped pieces of steel, brass, bhakelite or
fiber, or even the hardest tool steel, to ox-
act dimenzions and so smooth that hling
is unnecessary. YWashers and disks may
he made quickly and accurately by simply
sawing off lengths of either metal or hake-
lite rod or tubing. The machine will cut
slots or grooves much faster and better
than ean be done with a hacksaw.

The shaft is made first, from a picce of
1%g-in, cold-rolled steel, B34 in, long. The
threads on its end should be cut on the
lathe to insure an accurate fit. To turn
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B DETAIL OF WoRE HOLDER SECTION ()

the pulley, drill a 1-in. hole centrally in a
piece of cold-rolled steel, 234 in. in diam-
eter and 134 in, wide, This piece is driven
onto a tapered arbor and turned to the di-
mensions shown, A setscrew, preferably

10035
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DETAIL OF SiAFT

by running & 1-in, reamer through
both blocks while they are per-
manently clamped in place.

The frame for the guard is made
by bending a 20-in, length of 34
by Ma-in. cold-rolled steel to a 7-
in. radivs, To the back of the
guard frame, rivet another 6-in.
piece of the stock and hend 1t as
shown, The sides of the guard are
made from heavy galvanized sheet
iron, fastened to the frame with
No. 6-32 by l-in. machine screws,

of the hollow type, is used to hald the pul-
ley in place on the shaft, and a collar is
necessary to prevent end play. The flanges
may be purchased at small cost or can be
turned to size. The pillow blocks are either
made or purchased. They are mounted on
pieces of 114 by 14 by 3-in. cold-rolled
steel to raise them to the correct height.
The base is constructed from 134 by l-in.
cold-rolled gteel. To assore perfect aline-
ment of the pillow blocks, install the shaft
with 1ts pulley and collar and set the unit
in place on the base, The blocks ar
clamped to the base and the shaft teste
for alinement. With the assembly clamp
in position, carefully mark the blocks
where the screw holes are to be drill
Draw up the screws and adjust the blo
g0 that the shalt turng as freely as pogs
ble. Next, drill holes through the crpss

sary to place a thin sheet of paper un
the edge of one or both of the pill
blocks to allow the shaft to turn freely.
the shaft fits too tightly, it can be fre

The front edge of the gu"l.rrl is
5I:.1|:ul g0 that it serves as a %tup for the
movable work holder, The latter, in which
the work 1s clamped, must be rigid and
absolutely free from plav.

When the machine has heen completely
assembled, it should be driven with a2 mo-
tor at low speed and with plenty of oil un-
til the bearings are well limbered up. The
cutting digk is a 6-in. diameter, Wa-in. thick
cut-aff wheel, When pur-
hasing wheels, be sure to specify a 34-in.
hole. In order to drive the wheel at the
proper speed, the motor will have to be
fitted with a large pulley. If your motor
runs at L7530 r.p.m,, place an 8-in, V-pulley
on its shaft and belt this to the cut-off
machine. With a 3,500-r.p.m. motor, use a
4-in, pulley. This will drive the machine at
approximately 6,370 r.p.m., which is satis-
factory for this size of wheel. A 4-hp.
maotor will cut iron and steel rod up to 4
in, in diameter guite readily, and will rap-
idly cut up to ¥-in. brass. A ¥4 or a ¥-hp.
motor, coupled to the machine with a
heavy V-belt, will enable you to cut 1-in.
stock. When using the machine, clamp
the work rig-idl:. in place and stand m: one

Ww 7‘“?‘4?"1&'
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sitle while cutting. Wheelz are likely to
break after considerable wse. The parts
will fly straight out from the opening,
however, and, with ordinary precautions,
there is no danger.

Hacksaw Blades Serve as Substitute
for Rasps and Files

A pood substitute for a file or rasp can
be made by fastening together a number
of hacksaw blades of the same size, slip-
ping a bolt through the hole at each end.
By using blades with different sizes of
teeth the coarseness or fineness can be va-
ried, If the direction of the teeth is al-
ternated when putting the blades together,
the file will cut when pulled in either di-
rection.

Self-Locking Socket to Keep
Electric Lamps Tight

Electric lamps that have a tendency to
work loose i their sockets can he kept
tight as followz: Hemove the outer shell
of the socket, and, with a pair of tin snips,
make a V-shaped cut, ¥ in. wide and %4
in. long, in the threaded part of the sock-
et then bhend
in the shell on
one side of the
citt as shown,
The bent edge
bears against
the metal part
of the lamp
and prevents
it from loos-
ening. This
method will he
tound espe-
cially handy
an machinery
or in shops,

Making Worn Reamer Cut to Size

When a tap or reamer becomes slightly
worn and cuts undersize, fill the grooves
or flutes with yarn, cotton string or can-
dle wicking, The material should first be
moistened with water so it will pack in
the grooves and stay in place, The tool
can be made to cut oversize 1n the same
mianmer.

| |
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nn Forced inmfta Cracks around Daor

Calking Comy
i un Improvised from Paper Cone

with
Gun for Applying Calking Compound

FFor applving ca![-:ing compound around
door and window casings, a pressure gun
may be quickly improvised by fashioning
a cone from heavy manila wrapping paper.
After flling the cone, it is squeczed to
force the compound out the small end and

Jinto the eracks around the casing.—R. H.

Townsley, Chicago,

Chamois Bag on Hose Nozzle Filters
Gasoline at Station

Attached to the nozzle of a gasoline
hose, a chamois bag will filter gasoline so
that it 15 free of water and sediment when
it enters the tank. Filling-station opera-
tors will find this precaution appreciated
by their cus-
tomers, espe-
cially in cold
weather when
water in the
gasoline may
freeze and
cause trouble,
—H. . Thom-
as, Royal Oak,
Michigan.




ILLIONS of dollars worth of gold
dust and nuggets are recovered an-
nually from river sands and dry washes
by prospectors who have little equipment

TIN B0TTOR
. PUMGHED WITH
HOLES

OR BURLAP OM
BOTTOM UNDER
RIFFLE GRID

lons

COCOA MATTING

besides the gold pan, One man with a pan
can siit through Y3 cw, yd, of material a
day, but by building a simple gold-wash-
ing machine, he may increase hiz produc-
tion four or five times,

There are two types of washers., One is
a wet rocker, used when water 15 avatlable,
atd the other 15 a dry washer, where water
supply is lacking. In both machines, the
dirt is cascaded down an inclined plane.
The gFold, being heavy, sifts to the bottom
and iz caught behind riffles, while the
lighter matter passes over the riffles and
falls out,

The wet rocker consists of a riffle board
with sides and a back built up to support
a hopper, which has a tin bottom perfor-
ated with M-in. holes spaced 1 in. apart.
A canvas apron is tacked to a frame laid
on the cleats, which are set at a 307 angle.
A l-in, slot is left between the lower end
pf the apron and the end of the hopper.
The lawer end af the riff
il witha b =-:||'l|I Jim |Ii.'.!|l. at the center of
which 15 cut & notech, 4 i, long and 1 in
deep, A steady base for the

le board is hoxed

E/w\ rocker iz provided by a
P 1 - o L
22X 36 Hw

heavy 4-£t, plank, the rock-
cr being supported by two
U-shaped pieces of ki-in,
Aat from. The whole sur-
[ ritfe

face of the table 1s

CETAIL OF
WET BOLKER

. P TS
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covered with a sheet of cocoa matting,
canvas or a blanket, on top of which there
are a numhber of cross riffles. The riffle
prid 15 removable. In use, the hopper end
of the plank is propped up about 2 in. with
rocks, to slant the riffle board. The hop-
per is then half filled with the gold-bhearing
material and water 15 poured on. When
all the fine material has passed through
the holes in the hottom of the hopper, the
latter 15 lifted out and the large gravel and
stones are emptied. To make a “clean-up,”
the riffle bars are removed and the cocoa
matting or canvas is carefully lifted out
and washed in a tub of water. The golid
ani other particles that have been caupht
on the eloth fall to the bottom of the tab,
and this concentrate is further reduced by
panning. The wet rocker must he adjust-
gil for cach kind of material to insure full
{Continued to page 118A)

{AL".f. SCREERM, 1
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DETAIL OF DRY WASHER
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Erector Places Wallboard Ag

Raising and helding heavy wallboard in
place on a ceiling while nailing it, is an
easy task with this scaffolding which was
made and used by C. K. Lane, of Guilford,
Conn. It is set on casters so that it can
be run around a room in any position, and

/% :.

ainst the Ceiling

can be folded fAat and
taken from one job to an-
other, The holding trestle
i raised and lowered by
means of a pulley and
windlass, A couple of
turns is enough to lower
it to the loading position
at the height of 3 man's head. The plat-
form is then raised to the ceiling where it
holds the board while the ecarriage is
moved easily on its casters until the board
i placed in position for nailing.—H. Ros-
siter Snyder, Guilford, Conn,

An All-Purpose Carrying Handle Made
from Leather and SBtrap Iron

For carrving
objects, siich as
hatteries, heavy
cases and metal
parts, ar for
lifting cylinder
heads, a good
handle can he
made by rivet- g
ing pieces of §
strap iron to [
the ends of a

leather strap. A large hole is drilled in
each piece of the iron, which also has a
hook bent on the end. In this way, the
handle can be anchored under bolts or
hooked under projecting parts.—Ted Berg,
Chicago,

Rivets Improvised from Copper Wire

For emergency use, nivets can be made
from short pieces of copper wire by ham-
mering a head on each end. If plain wire
iz not avatlable, wire wsed in electrical
work can be substituted by removing the
insulation,
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Nickelplating without Electricity

A thin but durable nickelplate can be
put on brass and copper ohjects by boil-
ing them in a solution made by dissolving

ammonium chloride, 84 oz, and nickel-
ammonium sulphate, B4 oz., in 1 qt. of

water. The solution should be boiled in
an aluminum pan. An even plate will be
produced if the articles are kept in mo-
tion, but in contact with the pan during
the plating process. Brass or copper is
readily cleaned for plating by washing it
in gasoline, to remove the grease, and then
immersing it in a bright dip made by mix-
ing nitric acid, 1 Ib,, with an equal volume
of water. To this cautiously add sulphuric
acid, 2 oz., and two teaspoonfuls of ordi-
nary table salt. This acid solution should
be kept in a stone jar. After dipping the
work, rinse 1t Im running water, and it is
ready for the nickelplate, This process is
convenicnt and effective for amall articles,
If 2 oz of strong ammonia are added to
the plating solation, it will plate articles
of iron and steel,

e

Extra Handle Improves Coal Shovel

Fastened to
the handle of
a coal shovel
as indicated,
an extra han-
dle will e
found restful
to the hands
and wrists, be-
sides making
it easier to lift
the scoop. A holt inserted into a hole
drilled through the shank hn]qu it in place,

Locating Leaks in Electric Refrigerators

Leaks in electrie refriperators, that use
ammaonia gas, can be located with sulphur,
Roll powdered sulphur in a picce of pa-
per similar to a cigaret, light it and pass it
around under the valves and fittings. Sul-
phur fumes, uniting with ammonia fumes,
produce a dense white cloud similar to
smoke. If the refrigerant is sulphur-diox-
ile mas, the same result will be ohiained
by passing an uncorked hottle of commaon
houschold ammaonia around the httings.—

B. E. Wilder, Chicago,
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SOLDER

Hest Cuickly Restored to Eu:lelnﬁkIm in Constant
Use by Keeping It In Bottle

EBottle Prevents Rapid Cooling
of Soldering Iron

When a soldering iron is in constant
use, the heat lost by contact with the work
can be quickly restored if the iron is
placed in a container. A quart milk hottle,
with a piece of asbestos slipped inside, is
suitable for this purpose. A wire rack can
bhe improvised to hold the bottle, while the
sheet of ashestos prevents the hot iron
from coming in contact with the glass, A
shallow cup of solder inside iz handy for
detecrmining whether the iron is  hot
enougrh for use,

Golf Tees Plug Screw Holes

Wooden golf tees will be found useful
for plugging old screw holes. The taper-
ing heads of
the tees fit
snugly into
the enlarged
hole made by
the serew
head, while
the shank
fills the re-
mainder. Tt is
a good idea to
grind the head
of the tee flat 2o that it will not be chipped
while it iz being tapped down with a ham-
TILET .
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Btrip of Sheet Metal across Top of Habbitt Ladle Re-
tains Scum When Pouring

Sheet-Metal Scum Guard Improves
the Babbitt Ladle

Placed across the top of a babbitt ladle
near the gpout, a sheet-metal bridge will
prevent the scum from coming out when
pouring the babbitt. The edge of the
guard is bent over at right angles, as in-
dicated, to increase its effectiveness,”

. Remote-Control Switch to Operate
Elevator Car

In order to operate an elevator from the
top of the car for the purpose of cleaning
the shaft, the electrician of a large hotel
made a control device that is held in one
hand. The instrument 15 fool-proof in that
it is necessary for the operator to be fully
conscious of what he is doing in order to

MECHANICS

work it. The device consists of a push-
button switch, a four-prong polarity cap,
and a four-prong polarity receptacle. Two
sets of wires connect the switch with the
contral switch in the elevator. In this
way, anvone holding the push button in
hiz hand, when it iz connected with the
car switch, can control the elevator cage
when standing on top. This saves time as
it ordinarily requires two men to clean the
elevator shaft.—Ed Deunssz, Chicago,

Safety Latch for Stock Gates

By the addition of a bolt to the sliding
lateh commonly vsed on farm gates, it can
be locked so that stoek rubbing apgainst
the handle cannot open it. A groove iz cut
in one of the vertical cleats, which carry
the sliding bar, to take a rod. The latter is
Lhent at right
angles at one
end and made
to drop into a
slot eut in the
top of the bar
when the latch
iz closed. The
lower end of
the rod pro-
jects beyond
the bottom of
the cleat so
that 1t can be
raised to clear
the slot when
the bar is pushed back.—B. P. Barecsch,
Rapid City, 5. Dak,

350 BLUEPRINTS

for Home Craftsmen

Model ships and airplanes, toys, smoking
sets, tables and many pieces of household
furniture besides numerous otheér prac-
tical projects. A sample print will be sent
to anyone upon receipt of 6c to cover
mailing costs. Complete list free. Prices
of prints are 25c each, six for §1, or a col-
lection of thirty-five for §5 postpaid.

Address Blueprint Dept.
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Jor the MoDEL MAKER's LATHE

By W. R. BELL
PART I1
AFTER building the small model mak-

er's lathe described in the Novemher
issue, you will need tools and equipment.
The first essential is the cutting bit, For a
peneral-use tool, it is best to have a clear-
ance angle of 10°, a back slope of 5% and
side slope of 10°, Experience will teach
just how much to vary these for different
kinds of work, Material for these bits can
be purchased in the form of high-speed
steel bars, already hardened and ready to
grind, from supply houses handling jew-
elers’ equipment. The rough bit for the
lathe described should be 34 in. square and
ahout 1 in. long. Of course, boring tools
will have to be longer to suit each case.
Next in importance, from the stand-
point of frequent use, is a small drill chuck
for the tailstock., This will be used when-
ever holes are drilled in a piece held in
the headstock chuck, Anv-type chuck of
Lq-in, capacity will suffice, Only enough
of the inside threaded shaft is required to
cover the full range of chuck adjustments,
and a small taper shank is turned up and
pressed into a hole drilled in the chuck.
The taper must fit the hole in the spindle.
The faceplate 1s another part vsed fre-
quently. This is best made in two pieces.
The hub can be made from a nut, or from
a similar piece, a hole being threaded to
fit the shaft. The plate is laid out for the
holes, and these are drilled and tapped be-
fore being mounted on the hub, Although
the illustration shows the use of screws in

W 10=-32
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B GRIVING PLATE

mounting, pressing, riveting or soldering
are equally good. True up the plate hy
facing and turning the diameter.

Centers are made from drill rod hard-
ened after turning. They are polished with
fine emery cloth after hardening, Two
sizges are shown, together with an adapter,
to make the small ones fit the large taper.
The larger At the spindles, and the leszer
ones are used in the small driving plates
and centers. At this time a taper hole 15
drilled and reamed in the headstock spin-
dle, as you now have the tailstock chuck
tao hold the drll and reamer for this op-
eration. This hole is identical with that in
the tailstock, so that all tapers will be in-
terchangeable,

1nid
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The driving plate and dog are used when
small diameters are turned between cen-
ters, Itis well to have more than one size,

to suit your own conditions, The smaller
size fits in the tapered hole, while the
larger is screwed on like the faceplate.
Arbors are used in innumerahle wavs, and
for this reason it is advisable to have quite
a range of sizes. T}'lEv make good mount-
ings for saws, small emery wheels and cut-
ters, and may be used to hold small pieces

for turning when these have a concentric
hole m them. Collars or spacers are in-
cluded with each arbor to accommodate
varying thicknesses to be held on them.
Light milling or slotting can be done with
the saws and cutters by clamping the work
to the slide-rest top, with the toolpost re-
moved; a few tapered holes in the rest
top will aid in clamping. The tailstock
makes a fine drillpress if provided with a
plate having a taper shank. Make the |JlatL
of brass and solder the shank in. Face it
true, and you will have a good surface to
drill against. You are now equipped to do
all kinds of ordinary metal-turning jobs of
small size, and in zpecial cases extra ac-
cessories can be made to suit,

Old Tires Fence Garage Runway

A garageman having scveral old tires
on hand, vsed them to make a fence from

Garageman Utllieed O Tires to Make Movel Fence uiunn.i the
Dirive Shop

{ram Highway 1o His

the highway to his shop. The tires are
partly buried in the ground and are paint-
ed white so as to be readily visible~W, E,
Stewart, Sewaren, N, J.

Grease Cup Dispenses Soap Paste

In shops and garages where
hand goap paste is used by the
mechanics, a large compression
grease cup will be found handy
for dispensing it. The cup s con-
veniently attached to the wall by
means of a bracket. This method
not only saves soap, but keeps the
supply cleaner than it would be if
it were taken out of the can with
the hands,



How to Produce a Steel-Gray
Plate on Brass

Brass may be given a steel-gray plating
with a thin coat of metallic arsenic. High
lights are produced by buffing or scratch
brushing. The solution for arsenic plating
is made by dissolving finely powdered ar-
senic trioxide, 2 oz, {deadly poison) in
hydrochloric acid, 124 oz. A few drops of
nitric acid and gentle heat will aid the so-
lution of the arsenic. Make up this solu-
tion in the open air so that any fumes
liberated will be blown away. When the
arsenic has dissolved, add enough water
to make the total volume 1 qt. This solu-
tion is very poisonous and should be used
with great care. Thoroughly clean the
brass to be plated by immersing it in a
boiling hot solution of lye and water.
Rinse the work thoroughly and immerse
it in the arsenic solution. The steel- -gray
plate will form in a few minutes., After
plating, the work should be rinsed in run-
ning water to remove the poisonous fluid.

Silencing Brake-Lever Rattle
with Rubber Pad

SR
mem

Rattling of
an emergency-
brake lever,
when caused
by the small
rod that oper-
ates the rateh-
et, can be
overcome by
folding a piece
of inner tube
and placing it
between the
two parts of
the lever in the position shown, While
this method is only temporary, as the rub-
ber will gradually work out, it can be
made permanent by fastening the pad to
the lever with fine wire—Joseph J. Zar-
nowski, Olvphant, Pa.

Swinging Arm Supports Utility Motor

This handy jib sopport, for a motor
equipped with a flexible shaft, can be
swung around to accommodate jobs with-
in a radius of 20 ft. The supporting arm,
which is a length of track used for sliding

: : '
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Arm Pl'ﬂlltﬂ g Stee] Columnp of Shop Provides Ew:u::
ing Support for Utility Maotor

doors, 15 welded to the underside of a sim-
ilar piece of T-beam, and is braced with a
length of bar stock. A rod through a pipe,
which is welded to a steel column of the
shop, provides a pivot for the arm.

Wooden Sleeve Strengthens Small
Drill Bits

When drilling small holes in metal, a
wooden sleeve placed over the hit as
shown, will keep it from bending and
breaking under pressure. The sleeve is
made by boring a piece of broomstick or
dowel rod lengthwise, so that it fits snug-
Iv on the bit.
This contriv-
ance can also
be used as a
depth gauge,
the sleeve be-
ing made just
long enough
to let the bat
drill the de-
sired depth,

HALE TO
FIT DARILL

f[Gasoline
applicd to the
riubber wash-
er on an inner-tube valve will usnally soft-
en it enough to stop a leak in the valve,



TR-'"I.T\'SF'[] RMERS to suit any require-

ment can easily be built by carefully
following the ir:..-:trnct[nns contained o
thiz article, There|are two types of this
apparatus, the shell Emd the core tvpe, both
shown n Fig, 2 They differ in that the
former has its windihgs on a center cross-
piece of the core and takes less copper,
while the latter has|the primary coil on
one and the secondary on the other leg of
the core. Cores may be built up {rom
standard siligon-stee} E and [-punchings,
obtainable mn 1 4 sizes, or assembled
eaan strips of Wo, 20-gpaupge silicon steel,
cil to size with tinners' shears.

The starting point in transformer de-
sign is the exact determination of the out-
put required in watts, which is the product
of amperes and volts. For example, a 6-
volt transformer delivering 20 amp, has an
outpiat of 120 watts. Let us assume that
are going to build a shell-tvpe trans-
ner and that the frequency of our 110-
volt supply circuit is 60 cyvcles, Referring
to table No, 1, page 1020, you will find that
the first column does not give the exact
aize of transformer desired, one of 120
wattg, and therefore the next larger size is
selected, which is 150 watts, The turns of
wire required for the secondary coil is
found by multiplying the turns per volt as
given in table No. 1, by the volts required,
which in this case is 0 volts times 1.96, or
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1176 turns, The next higher even number,
or 12 turns, should be uszed.

Next, we should determine the size of
wire needed for the secondary, which de-
pends on the current to be passed, already
known to be 20 amp. Multiply the amperes
by 750 for the shell type, or by 1,000 for
the core type to find the eross-sectional
arca of the wire in circular mils, In the
example, this would be 15.000. Table No. &
gives the wire sizes corresponding to the
circular-mil arca. As the figure 15000 is
not given, take the next one above it,




F .

By Clyde A. Crowley -.

=
&
ol

TABLE MO e=—=WIRE SIZES

Trirms Fowimeds f Wire
per Square Imch per Cuble ITnch
1N & 5| Ciroulas -
LT Mils Elmgle R e
Mk, Coiton | Eoamel | Cotton | Ensmed
Cloversdl | Coverm) Choyred] | Crovemd
= TAGLG EN 5] m E14]
I 1210 71 4 247 T
Lik N0RED ) b 208 2z
Ik R4 11k 1 2 51}
i 650 LIS 135 207 T
14 G178 17 i1 220 T
H g 8 B 3 8
aET F T
]% SHES a4l d4h an e
1 b h] a0T 433 207 LE27
18 Lk 4k G5 4 23T
1t 108 e ] X1 S0P b
2 i1 bl L] RA3 i 23
21 HlO RudH L f [T L]
3 B4 14 a4 141 B
21 Ll 132 1AAR 177 R I
24 &4 1015 210 171k LENT
Eh A2k 1idé& A0340 Efid CE7
] 254 23RS adan 167 T
7 20 SEAD 4145 16k LRl
L 15% 2dAE G35 144 CFLG
20 12 ATAD ﬂﬁ;ﬂ b F LE1S
il 0 | AiAs | wase | i | e
F i ia
IEIE I I
i 3 5 T
BT g T 1050 U LG
A3 41 Hddz 25IH) iE =] i
An 5 OTER F1TiE ATh _B0s

which is 16,510, corresponding to No, 8
wire, which is the correct size to use, How
much wire is needed for the secondary coil
depends on the size of the core on which
it is to be wound, the number of turns
already Dbeing known, To estimate the
weight of wire needed, consult table No, 6,
where we find that No. 8 s.e.e. wire will
wingd 53 turns per square inch. Dividing
our turns, or 12, by this numhber we get
218 =g, in, as the cross-sectional area of
the wire on the coil, Multiplving this num-
her by the distance around the core, as
found in table No, 1, we get 81§ times 218,
or LB, which 15 the number of cubic inches
of wire needed for the coil. Table No, 6
also gives the number of pounds of No. 8
s.c.c, wire per cubic inch as 228, By mul-

tiplying this number by 1.8 cu, in, we get
A6 b, or the approximate weight of wire
for the secondary coil,

The next step is to find the size of the
core and its weight, From table No. 1 we
find that the width of the core leg on
which the coil is wound should he 114 in.
This table also gives the thickness of the
care as 2'%e in. and the approximate
weight of silicon steel required as 5.8 1.
Fiz. 13 shows how all the core dimensions
are based on the width of the core leg
which 15 indicated by W. It only remains
to determine the turns, wire size and
weight of wire required for the primary or
input coil. Referring again to table No, 1
vou will [l that there are to e 212 turns,
and that the winding will weigh about 9
I, Refer to table No. 5 to find the size of
wire necded, which in this case is No, 1%

The coils are wound on 3 wooden form,
as in Fig, 4 The primary 15 wound first,
The form is cut to a width and thickness
alightly greater than the dimenzions of the
core, which in this case is 114 hy 2% in..
and 15 covered with two or three layers of
heavy brown paper for a distance cqual to
the length of the coil, which in turn s
made &5 in. less than the length of the
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window space. This can he caleulated by
referring to the lower detail of Fig, 13, and
in the example being followed, this length,
or 1& W, will be 175 in. The paper wrap-
ping i3 held in place with two turns of
friction tape. If the first and last three
turns of cach layer of wire are wound over
a length of friction tape, and this is dou-
bled back over the coil, as chown in Fig. 3,
the end turns will be securely held in
place. A thin sheet of tough paper should
be wound between layvers of wire if space
permits. If there i3 not room for this, use
a sheet between every other, or every third,
layer. When the primary coil has heen
completed, cover it with two layers of
heavy brown paper and wind on the sec-
ondary coil. Great care should be taken to
prevent contact between the two coils,
When completed, they are slipped off the
torm and bound with tape, as in Fig, L
The core iz then slipped into the coils, as
shown in Fig. 12, After the core and coil
have been assembled, thev should be im-
pregnated with orange shellac or electri-
cal-coil varnish, If orange shellac is used,
dilute it with an equal volume of alcohol.
A large can will serve as a dipping tank.
Allow the assembly to soak for about 12
hours, after which it is left to dry thor-
oughly for an equal period. To complete
the dryving, bake the transformer at a low

heat for 2 or 3 hours, Shell-type trans-
formers may be completed by bolting on a
pair of standard pressed-steel end plates
obtainable in various sizes corresponding
to the core punchings shown in Fig, 12
Core-tvpe transformers are easily as-
sembled in a jig, as in Fig. 6, the strips
being piled alternately, as shown in the de-
tail above table No, /. The cores must be
bound together and securely taped while
held in a vise to avoid hum. Figs. 7 and 8
show the steps for binding a core of this
tvpe. The coils are wound separately and
slipped on each leg of the core, as in Fig.
10, To do this, remove the laminations
from one side of the core, as shown in
Fig, 5, replacing these, as in Fig. 9, after
the coils have been placed in position. A
mallet or block is used, as in Fig. 11, to
force the laminations down evenly, after
which they are taped securely. The trans-
former may be clamped with channel iron
or angle-iron brackets, as shown in g,
14, and mounted in 2 metal box, as in Fig.
16. The cord, which connects the trans-
former to the supply circuit should be
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brought inte the can through a
porcelain bushing., Low-voltage
secondary connections are made
to brass screws or binding posts
mounted on a fiber or bakelite
strip, as in Figs, 16 and 18, Then
the can 15 filled with melted insu-
lating tar, Fig. 17, obtainable at
batterv-service stations.

Ii vou need a size of transform-
er not covered in the tables, refer
to table Mo, 5. Locate the desired
size, or the nearest one of higher
value, in the first column. Oppo=-
gite thiz size iz a design number
meeded for figuring the other val-
ues, This table also gives the wire
size to be used for the primary
coil, Let us assume that you want
to build a core-tvpe transformer
to convert 110 volts to 220 volts
on a O0-cycle circuit, and that yon
will need 5 amp. from the second-
ary. The watts will be 5 times 220
or 1,100, Consulting table Nao, 5,
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vou find the design number for
1,100 watts to be 33.20, and that
the primary coil should he wound
with No, 9 wire. Remembering
this, you turn to table No. 3, which
contains formulas for calculating
tl-cvcle, core-type transformers.
In the space under the frst col-
umn listing the size in watts, write
1,100, which vou have already
found, For the sccond column
divide the design number, or 33.20,
as found in table No. 5, into 8,200
and vou will get 247 for the num-
bher of primary turns. The weight
of primary wire for the next col-
umn, and the weight of secondary
wire may be calculated later by
the same method as has already
been outlined. The
secondary turns per
volt is next determined
by dividing 75 by the
design number, in this
case 3320, which gives
225, Likewise, multi-
plyving .03 of the next
column by 33.20 gives
308 for the eross-gec-
tional area of the core,
Ta decide on a4 core
size, look up the col-
umn and select a size
proportional to those
given for other sizes
of transformers,. In
thiz case 155 in, will be
satisfactory. The thick-
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ness of core needed
can now be fizured hy
dividing the arca al-
ready found, ar 3.08,
by the core size, of
15¢ in., which gives
1.8%, although we can
use a 11'Mg-in, core to
make it even. The
weight of steel needed
can be found hy refer-
ring to table No, 8§,
which gives the weight of a 154-
in. core, 1 in, thick, Multiplying
the thickness of the core, or 1%,
by 10.1, gives approximately 1914
Ih, as the core weight. 'With these
new values for tabhle No. 3, you
can procecd to design the 1,100-
watt transformer by the same
method as was vsed for the 150-
watt outfit, However, the 1,100-watt trans-
former will have more turns on the sec-
ondary than on the primary, and is there-
fore a step-up transformer. Special care
should be used to assure good insulation
when high-voltage coils are built.

When designing  transformers, one
should always check the window space of
the core to make sare that it is large
enough. It the coil requires more space,

(Contim .d to page 1404




This Three-8 Hoist Handles H Laad ith
abn, aad Light Losts Soaediy s

Hoist Improvised from Transmission
Has Three Speeds

A three-speed hoist can be improvised
from an old auto transmission. A large
crank is fitted to the front end of the
transmission, leaving the driveshaft and
universal joint on the other end. The shaft
15 cut off, allowing enough to project to
serve as a drum for the hoisting cable, A
hearing is provided for the outer end of
the shaft. When mounted on a heavy ta-
ble as shown, and used in connection with
a pulley or a block and tackle, this hoist
will handle heavy loads in low gear, or by
changing to high gear, light loads can be
raised speedily.

Soldering Tool for Radiator Tubes

In order to repair one of the tubes in
my radiator that could not be reached
with a soldering iron, I made the illus-
trated tanl, Itisa
length of heavy
copper wire with
one end bent to
form a hook which
will fit the curva-
ture of the tubes.
In use, the fins of
the radiator are
spread apart, the
tube is scraped
clean and solder is applied. When the sol-
der melts it is spread over the hole with
the wire tool, the hook having been pre-
viously tinned.—Arnie Hongo, McNeal,
Arizona,

BLOW TORCH 'i."'

POPULAR MECHANICS

Suggested Thicknesses for Applying
Cork Insulation

After considerable experimenting, I have
found molded cork to be best as an in-
sulator to prevent water pipes from sweat-
ing. The correct thickness of the cork de-
pends on the degree of humidity in the
air. The greater the humidity, the greater
will be the thickness of cork required. For
average conditions, a thickness of 134 in,
is satisfactory, but where the humidity is
high, 244 in. is frequently necessary, There
is no rule which will take care of all con-
ditions because of other factors involved,
such as the temperature of the air and of
the liquid in the pipe, etc. Computation
of correct thickness should take into con-
sileration all of these factors.—W. T.

Schaphorst, M. E,, Newark, N. J.

Coil Springs Protect SBensitive Devices
Apgainst Vibration

Inengine
roois where
a steady vi-
bration is set
up by the ma-
chinery, it 15 a
good idea to
mount such
devices as
clocks, ther- L :' e
tometers and | e
meters on '
springs. Three
long nails will serve as pivots for attach-
ment of the springs. This method is also
useful in boat cabins, where the vibra-
tion is severe, for mounting chronometers
and barometers, or other sensitive instru-
ments,

LY

Spring Tail Skid Substituted for Shock
Cord on Airplane

Inconveniences; arising from broken
shock cords on tail skids of airplanes, can
he overcome by substituting a spring for]
the regular skid. An old semielliptical car’
spring will do for this purpose, using three
or four leaves 112 to 2 in. wide., After re-
moving the old skid, weld a plate of ¥4 or
14-in, stock between the frames close to
the tail post, to prevent tube distortion
and to provide a means of attaching the
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spring. Then perforate the center of the
plate to take a 34-1n, bolt, drlling similar
holes in the spring to correspond with
thosze in the plate and the old skid bracket.
When the necessary alinements have been
made, bolt the spring in place temporarily.
Then, resting the tail on it, determine the
tension necessary to provide the proper
clearance  between  the plane amd  the
ground, taking into consideration such
siress as occurs wlhen “revving up” with a
back stick or when taking off from or
landing on rough ground. The spring 1%
then removed amd bent to the proper
shape, forming a shoe on the thinner end,
after which a spring clip 15 riveted or
brazed 1 in. from the end of the main leaf
of the spring, to provide a guide and pre-
vent ground looping. Casehardened bolts
should be used for attaching the skid to
the tail frame.—Leo May, Chicago,

Portable Setup for Grinding Brake Drums
without Removing Them

Faced by the probhlem of truing up rough
brake «drums, an Arkansas mechanic de-
vized the following method of doing the
job without even removing the drums,
He screwed two strips of light angle iron
toa heavy board to form wavs for a small
bench grinder. After jacking up one side
of the axle and removing the wheel and
outer brake band, he placed the grinder in
position directly under the drum. The car
motor was then run an low or reverse
while the grinder was worked back and
forth across the surface of the drum.
Ground in this manner, the droms will be
concentric with the axles,

Truck and Car Brake Drums Can Be Trued with a
Small Portable Grinder

Sturdy Rack for Welding Torckh Is Fitted with Pilot
Light and Flame Guoard

Rack Equipped with Pilot Light
Holds Welder's Torch

Fitted with a pilot lght, this rack will
be found handy- for holding a welding
torch. The base is a gear or a wheel,
which supports a vertical length of pipe.
Two small rods are bent as shown and
mserted mto the end of the pipe to hold
the torch, while a large ring, clamped
near the top, serves as a guard around the
flame. The light, which is clamped to the
vertical pipe, is a piece of tubing plugged
at the lower end and heted with a wick at
the top, One filling of denatured alcohol
will keep the light burning for hours.

Scale on Paper Hanger's Brush
Saves Time

Paper hangers will find that consider-
able time spent in picking up and vsing a
vardstick can be saved by providing a
scale on hoth sides of the smoothing
brush. This can be done by first marking
the line: with a pencil and then sawing
them out deep enougrh so they will not he
obliterated. Numerals may be stamped in
with steel dies—5S. E. Schofield, Indian-
apolis, Ind.
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UR sketch shows two views of the)

same pair of “doctored” scales, the
fulerum having been shifted so that one
gide has preater leverage than the other.
To keep the pans in halance when empty,
the shorter arm is weighted., The scales
are set in a box to mask this. In the up-
" per view are two cubes in balance with
two cones, In the lower, four cones bal-
ance against nine cubes. The problem for
vou to solve is to determine how many of
those cubes 1t would take to balance with
six cones, if weighed on a pair of true
scales,

2+2 =2X2
I+2+3=1X2X

N _1[.'| HOUGH two 15 an even figure, it

" 15 guite an oddity,” Mrs. Ter=
williger to her class, “two being the only
digit which, added to or multiplied by it-
aclf will give the same result. If we wish
to produce that effect with three fligures,
we have to take one, two and three. Mul-
tiplied or added together they produce
Mix. Now, I have led yvou to the puzele:
What four digits, either added or multi-
plied together, will produce the same re-
sult? Two or more of the four Agures may
be alike”

2

FI"UNING up for a hig race, a driver was

on the track for exactly one hour. He
raced the fOrst quarter of his entire run at
a speed of 100 miles an hour: eovered the
secotd fourth at ninety miles an hour;
the third at cighty miles an hour, and the
last part at the rate of sixty miles an hour.
Mote that the quarters indicate distance
and not time. What was his total mileage
for the hour?

Answers to Last Month’s Puzzles

While the triangles are not numbered
in the puzzle picture, their general shape
plainly indicates to which each set of di-
mensions applies. The lengths of their
sides expressed in feet are: (1) 48, 140 and
148; (2) BO, B4 and 116; (3) 30, 224 and 226,

124

The solution of the problem regarding
the cost of cach hidder’s work 15: The pa-
perhanger’s estimate amounted to $440;
the painter’s was $750; the plumber's,
$1,400; the electrician’s 8660 ; the carpen-
ter's $3,325, and the mason’s $1,275,
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Eastman announces

a New Q}Zﬁd@é ¥ 9 =

WNE—WD.-'IE EFCGHT i a reai full- Ended movir comera, Price only J29.50,

Cine-Kodak EIGHT

using a New Fiim
that cuts movie costs

nearly ) /3

]NE— KODAK Eigur—

a real, full-fledged

movie camera, Eastman-

made. Takes hl.*.:turiful, clear,

sharp movies. y $29.50

(you pay no I'Er:leml ta:r., I ast-
man pays It).

The new film does four
times the work, A 25-foot
roll at $2.25 runs as long on
the screen as the wusual 100-
foot roll at §6. You save ex-
actly 62349, No extra cost
for fimishing.

You show your films in the
new Kodascope Eigar . . .
throws strong, steady movies

« -« 0only $22.50,

Don't fail to wvisit your
'l:lml.-—I':nda!-; dealer. See the
actual movies on the screen.

Eastman Kodak Company,
Rochester, New York.

# THE NEW PRINCIFLE

Ciné-Kedak Eight makes a special 25-
fone film, 16 mm. wide, do the work
of oo f:rll It runs the film past e
leps tawice, leaving I:mu aeparale roves
af images llnng is full Pength, Easi-

man finishes ih is 25-foot 56 mm. Etfn..

slies in, :ph:n it, m:ui retarns it o
YouE am 8 g E fong 8 :n-ﬂu Falrn.
:reud} mﬁn n Kodaseape Efght.

Cast of Llhln: is :|.11|:l1.||:1=|:| in ithe

price af the film,

It iz this Eastman II1'||'E'I1lb|:Irl thaox
beings vou bome movies ot 6314 %
saving.

Lastmans NEW-PRINCIPLE Movie Chamera

When writing to advertisers please montion Popular Mechanics

|
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A plain statement

IMPORTANT

ANTI-

INFORMATION FOR THE

In an effort to clear up the confusion regarding anti-freeze,

which appears to exist in the minds of many consumers, we

give below the outstanding facts.

The following statements

are guaranteed to be correct and accurate in every partic-

uvlar. They are supported by the highest scientific authorities.

THE problem of preventing freezing in the
cooling-systems of automobiles during the
cold weather months was one that taxed
the ingenuity of car owners for many years.
Salt, honey, alcohol, kerosene, glycerine
and many other products and by-products
were used with varying success. Within the
past few years, however, there has been de-
veloped a new product, a product specially
designed for this one use and purpose.

That product is Eveready Prestone. It is
not a general commodity used principally
for other purposes: it is an anti-freeze, and
nothing else. It is a scientific development,
thoroughly approved by all car manufac-
turers; a product which embodies all the
advantages of all materials previously used,
with none of their inherent weaknesses.

In developing Eveready Prestone, the
laboratories of Union Carbide and Carbon
Corporation, keeping in mind the require-
ments of the U. 5. Bureau of Standards for
an ideal aoti-freeze, worked toward a prod-
uct which would satsfy the following
specifications;

1. It must not boil away. A boil-away
anti-freeze is both an inconvenience and a

poor protector against sudden changes in
the weather. Such anti-freeze requires fre-
quent renewals, and leaves the car unpro-
tected when a cold spap follows warm
weather,

2. It must be harmless to the cooling-
system. An anti-freeze which corrodes
the cooling-system is a poor product to
put in a car.

3. It must be effective in preventing
freezing. The effectiveness of the materials
commonly used before the advent of Ever-
eady Prestone varied over a wide range.
Some were effective in preventing freezing;
others were not.

4. It must not affect the car finish. The
fumes of boil-away products were a source
of danger to the finish of fine cars. This was
a weakness which those who developed
Eveready Prestone were anxious to avoid.

5. It must circulate freely at the lowest
npuru'iing temperatures. A heavy, vis-
cous material, which is not free-flowing,
is obviously a poor cooling agent.

When writing to adverdisers please mention Populor Meohonio
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of facts concerning

FREEZE

PROTECTION OF CAR OWNERS

6. It must be non-inflammable and
odorless. Winter driving was often made
unpleasant by smelly fumes, while inflam-
mable mixtures held the possibility of
causing serious accidents.

7. It must not “creep.” Certain materi-
als in common use had a strong tendency
to leak out of systems which were tight
enough to hold water but not tight enough
to hold these materials. The new product,
it was felt, must have less tendency to leak
than water. Consequently, if a car could
hold water it would hold the anti-freeze.

8. It must be packaged as a concen-
trated product. Many of the products
which the public was using, because of
their thick, heavy nature in the concen-
trated form, were sold as water-diluted
solutions. The cost of canning and ship-
ping plain water was thus borne by the pub-
lic. Obviously, if a concentrated product
could be packaged and sold the wser could
be saved that expense. Furthermore, the
public had no way of telling how much of
these diluted solutions was anti-freeze ma-
terial and how much was ordinary water.
Some brands contained as much as 55%
plain water: others contained less. It was
decided, therefore, that the new product
must be concentrated, Thus the public
could be sure of buying a standard product,
always the same and always of known value,

9. It must be economical. The labora-
tories which developed the new product
were not interested in low first-cost per

When ariting to advertfsers plecse mention Popular Wechanig

gallon. They were interested in low cost
per season. It was felt that car owners who
had been buying boil-away anti-freeze on
the installment plan, a few quarts at a time,
would not object to a relatively high first-
cost if the ell-season cost were low. The new
product, therefore, was priced to cost, for
an average winter season, no more than the
cost of boil-away anti-freeze.

Thus was developed Eveready Prestone,
the only anti-freeze which meets all these
requirements. But laboratory effort did not
stop with thar.

A NEW AND IMPROVED PRODUCT

AT A LOWER PRICE

Further research developed the product to a
point where it gave protection, not only against
freezing but also against rust and corrosion in
the cooling-system. And such is the new Eveready
Prestone. Its use reduces the corrosive action of
water on the metals of the cooling-system as fol-
lows: brass, copper, solder, aluminum and zine,
75%; cast iron, 95%: No other “treated™ anti-
freeze compares with Eveready Prestone for the
prevention of rust and corrosion.

The new Eveready Prestone has been reduced
in Pl.‘:I'.l:'E. It now offers by far the safest and mos
economical protection against both freczing a
corrosion. The car owner who uses Evere;
Prestone is assured of compleme prote
through all weather changes, freedom fro
and the trouble of replacements, and a cl
free radiator. He insures his car, not o
a freeze-up, but also against the ¢g
that follow a rust-clogged and corr
system. He prolongs the life of ha

Mational Carbon Company, 1
Carbideand Carbon Corporatio
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Here's an oil that saves you msny a repair
and replacement bill by providing #riple
protection for all shop equipment.

Three-in-One is specially blended from
three oils, so it does three good jobs.
Ag it lubricates it cleans gum-forming dirt

‘om working parts, then prevents rust. No

linary oil can provide this protection so

*ively. Handy cans and bottles, at
*ores evervwhere,

“=0ne 01l Company, New York

'-ONE OIL

FOPULAR MECHANICE ADVERTISING SECTION

TRIPLE
PROTECTION

against Unnecessary
Shop Expense

|
f,;'. éECRETS OF THE LION MEN
“h, {Continued from page #25)

' Ji:uurning branches with their spears so we
could pass through. Xipooso, calm and
proud as ever, welcomed me with poise,
but the rest of his family huddled about
me weeping and shrieking.

Xipooso had no notion of what was to
be done except that he intended to fight
the lions until they killed him. What could
I do? The fire was rapidly destroying the
fence and I eould not defend a circular
front of some 300 vards single-handed.
Then I saw the milling cattle and I had an
idea—and it was time to get one.

I gave an order which was at once ex-
ecuted; A fat cow was led through the
gap made by our entrance and turned
loose, It was cruel, of course, but the sac-
rifice of this unlucky animal appeared our
only salvation. The cow trotted about for
a moment, bawled piteously and stood
still, I did not have the heart to see the
living creature torn to pieces, so fired a
merciful bullet into its head. It had not
struck the ground before ifour, five, ten
bodies hurtled through the air and
pounced upon it, fighting, snarling and
TOATINE,

The scene, only fifty paces distant, was
illuminated by the fAames and the lions
were perfect targets. I fired once, twice,
three times and with each shot a beast
spun around and dropped. Two more,
badly wounded, tried to hurl themselves
in our direction, but lost courage and fled.
The flames were dyving down, but the con-
tinued shooting, the noise and the fire dis-
couraged the circle of beasts about the in-
closure, and finally, pair after pair of eyes
vanished as the animals retreated to the
bush.

Even before I stopped shooting, the
chief’s family sensed victory and pounced
on me with pathetic protestations of grati-
tude, hailing me as the “big hunter who
killed all the lions in the world.” Mean-
while the tom-tom was pounding out into
space I don't know what extraordinary
and exaggerated account of the affair,

Partly as a reward for this exploit,
Xipooso made a most unexpected propos-
al. I was to become a member of the
Bantu-Simba Veoodoo—the secret society
of the lion men—made up of the most in-
trepid lion hunters in the country. The

{ Continumed to page 12640
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THRILL &

Hot cHal

wow! Now
YOU CAN BUILD
HLNBBERS O F

A
Eh:l:-lr-f;‘{iﬁ:lﬂ.l'.n MODELS

AMD THER
ETEMM SHOVELS
.._|:I|'_-ili"'-.-"'|' ".-' L5

THIS BiG 111G
HvoLT MMoToR |l FSal
S SURE MAKES (T :
-HIJH'-.HITH ALCTIOH i

Buv; look at thu eahstlc operating m-udelﬂ. hulh: with

TUNE INE

“Bring 'Em N
anr:é Alive" ;@-—.

FEA'\IK BUCK

Hair raising thrills from Malay jun-
gles. Frank Buck himself in blood
curdling adventure dramas showing
how man-eaters are captured alive.
SUNDAYS 5:45 P.M. E.S5.T.
WEAF NETWORK

See Local Program Listing

RMOR

HELLO BOYS
350 ACTION
TOYS IN ONE

Hello Boys! 350 Christmas
giftis in one. Tell your dad
you want Erector. A galaxy
of exciting sets, $1 and up.
Send for the big Erector cata-
log and pick out the one you
want. Mail coupon rtoday.

Greatest values in the history
of Erector. A big thrill for

every day in the year!

“THE WORLD'S CHAMPION TOY"

FREE

CATALOG Shows jum What
You Get = = »o»

THE A. C. GILBERT C0O.
333 Frector Square, Mew Haven, Conn.

Send me the big colored Erecror “Look-Em-Ower Book,™ Free.

Mame

Street

Stake

Ciey

When wriling o adverfisers please montion Populaor Meclaiocg

B
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OF RIFFLE
~  RIFFLE
BOARD

GOLD WASHERS INCREASE
FROSPECTORS' EARNINGS

(Contbivpad {rom page 1009}

recovery of the gold., The quantity of gold
that can be recovered from a cubic vard
of dirt by panning is first estimated. If the
machine does not colleet this amount,
chenge the slant of the riffle board and
the distance between the riffles, Several
hours spent in experimenting will be well
repaid,

The dry washer has the advantages of
light weight and portabilitv. In use, the
dirt is moved over the riffle board by air
forced up from a bellows. The assembly is
fastened together with 1-in. brass screws,
Half hinges are placed both at the top
and bottom of the unzlanted end of the
hopper. An adjustable opening in the
bottom of the hopper controls the amount
of dirt that descends to the riffle board,
the width of the slot being governed by a
gate which is operated with a rod. Two
L4-in. holes are drilled throogh the sides
of the hopper, for a 12-in. length of brass
tubing, which serves as bearing for a steel

CETAIL OF BELLOWWS DRIVING MECHAHISM

UNBLEALSED MUSLIM
CVER (AW SCREEM

FOPULAR MECHANICS ADVERTISING SECTION
R BELT TO HANDWHEEL
Wil
f
TUEE I
" & SHAFT ' LOMG

BELLOWS CLOTH
(BLUCKEHIM - OF |
by HEAYY RUBBER-
“Fy VZED MATERIAL)

Aﬁg& &

e

rod. A large wooden washer is glipped on
each end of the rod, while a sewing-ma-
chine treadle wheel, fitted with a handle,
is keved to one end of the shait and a eal-
lar is setscrewed on the other end. A hop-
per cover, having three sides, is fitted with
a bottom made of ¥4-in.-mesh galvanized
screen, Half hinges, to meet the half hinges
on the front of the hopper, are attached,
and the two parts are united with a long
wire through both hinges. The bellows
frame, in which the rifile board iz to be
placed, is made of 1-in, stock. Hinges at
the top of the back connect with the half
hinges on the bottom of the hopper. The
twao sides and back of the bellows frame
are mounted on a frame of l-in. stock, 2
in. wide, Runners are nailed inside the
box to hold the rifle board when air is
forced up from below. Holes are drilled
through the sides of the bellows box, and
a brazs tube, shaft, washers and two 3-in,
pullevs are fitted on, while a wingholt is
attached to the front of the bellows hox to
keep the riffle board from sliding out. The
bottom of the bellows box consists of a
Li=in. board with a 34-in. clapper hole,

{Continued to page 1424)

f
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NEW ANTI-FREEZE GIVES
4 -WAY P

=

i

.1. L]
=

1' "E"'

0 ECTIC

i Won’t evaporate. . . fill now for the winter
r Leaks less than water

tr Stops rusting and corrosion

ir Positively will not clog or gum

PLUS lower price . . . more economical than aver

14 ADVANTAGES OF G. P. A.

1. Gives complete protection against freeze-ups to
30% below zero.

2. Will not evaporate—not even on the warmest
days. One filling lasts all winter.

3. Lesks leas than warer,

4, Protects all mewmls of the cooling system against
corrosion and the rust ceused by tap water, This
protection continues after G. P, A, is dreined oot

5. Retards disintegration of robber hose,
&. Positively will not clog or gam radiator.
7. Mixes quickly and permanenily with water.

THE-:)ZE,@LG PA

RADIATOR GLYCERIMNE

E, MNever overheats MOLGf—&WErl O WaATmiest dHFE.-
?. Doesnotinjure Duco or otherantomobile finishes.
10. Mo unpleasant odors or dangerous fumes.

11. Absolutely safe — non-poisonous, non-inflam-
muaile,

12. Permits better oper-
atlng tempearatures.

13, Made to G. P. A.guoal-
ity standards.

14, Lower in price. More
economical than ever.

GLycERINE PRODUCERS' ASSOCIATION, 4 EAST 17th STREET, NEW YORK, M. Y. —

& =k =i =ik =l wil el =il il Sl =il i el e =il —— e evemih - —

'
e e e B e T e e B T T e

@ mill owe ewi S
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Lilterizors

.....

OBE Engineers — after

years of research and de=
velepment in perfecting
products for eliminating ra-
dia naises, ar man-made
static, now bring you for
better radio enjoyment—a
radio strainer——the "'Filter-
izer,”

ON THE RERIAL

TO GET MORE STATIONS
AND EN]JOY THEM MORE
INSTALL THE "“FILTERIZER"

O matter what make radio yvou have or

where you live the "Filterizer’" quickly
installed at your receiver withouwt any further
attention defimitely removes all unwelcome
radio noises and only pure music and speech
come through vour loud speaker.

NO RADIO NOISES
IF IT'S “FILTERIZED"

Ask vour dealer. If um-

able to obtain the "Fil-

X terizer” send check or

oN THE SET maoney order direct to us,

The achknowledged authority on Radio

Interference —makers of FILTERETTES,
the accepted remedy.

TOBE DEUTSCHMANN CORPORATIO

FILTERETTE DIVISIOMN
CANTONy

MASS,

POPULAR MECHANICS ADVERTISING SECTION

MAGIC BOX MAKES SENSITIVE
SHORT-WAVE SUPER

'] Frog i

Underside Yiew of the Improved Magic Box Shows the
Wiring and Armmangement of Paris

sum, Holland ; LeG—Monte Grande, Ar-
genting, 5. A, and DJD—Konigs Wuster-
hausen, Germany,

It iz quite easy to build, the parts being
mounted on a simple metal subbase with
all wiring underneath., The variable con-
tlenser used in this model was made by re-
moving alternate platez from a two-gang
JN035-mid. capacity variable condenser. A
unit of this type may be purchased, how-
ever, if desired. The total capacity of
each section should be between 75 and
100 namafd,

The intermediate-frequency transtormer
iz a Litz-wound r.f. broadeast coil, shield-
ed in a can. Any r.f. broadcast coil would
probably answer the purpose, but the Litz
variety is recommended. The cap lead for
the r.f. tube should he connected to G-lug
on the intermediate-frequency transform-
er., Any good vernier dial may be nsed.
The one emploved in the model is of the
two-speed type, having a ratio of 5 to 1
and 40 to 1, and is quite helpful when tun-
ing for weak signals,

The schematic circuit diagram is given
m Fag. 1, and the simplibed wiring dia-
rram in Fig. 2. The simplicity of the parts
layout will be noted in the photo abowve
Fig. 2. These parts are all clearly indicat-
¢d and named in Fig. 3. The metal chassis
may be made of either eraydo or alumi-
num. All parts are standard and available
at low cost,

The plug-in coils are shown in the pho-

[Continued to page 1224)
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FITTING NEW FLOORING
[Continued from page arg]

surface, as shown in Fig, 24, When a li-
noleum floor in good condition has one or
more worn spots, these can be neatly
patched as shown in Figs, 21 and 23, With
linolenm cement and small remnants of
material, you can often produce a colorful
effect which will actually improve the
original flooring. To do this, carefully cut
out the worn gection in a perfect square,
triangle or circle. Cut out one or two
other sections throughout the room to
balance the new desipn. Then take two or
three squares of dilferent-colored linole-
um of the same thickness and carefully
fasten them together with rubber cement.
- Draw a design on the top square, and saw
out this desipn on the triple thickness, as
shown in Fig. 25, using a fine hand or
power-driven sgcrollsaw, After that has
been done, clean off the rubber cement
and you are ready to make the inset. The
various pieces of the three layers will fit
together perfectly to make a tri-colored
design, There is not any waste, as the re-
maining cut-outs can be assembled in a
different color scheme to the other bal-
ancing insets,

THE ART OF PICKING LOCKS f

(Continoed f{rom page 893) I!'i'-b I| "‘f'- 1

most effective, in especially difficult situa-
tions, are the sometimes crude tools made
by the locksmith on the spot. One of them
once prevented a suicide by using a closet
hook and a short iren rod, curved at one
end, to open the door of a room in which
‘a woman was about to kill herself by
jumping out of the window., It so hap-
pencd that the window did not work eas-
ily, and by the time she had got it up, the
door was thrown open and she was saved,

Another time the twisted prongs of an
ordinary forkk and the stub of a dinner
knife, filed down to a triangle, served to
open half a dezen locked doors in a burn-
ing building, thus saving the lives of peo-
ple who had become too dazed by the
smoke to open the doors from the inside.

In the ordinary course of business, the

principal reasons why locksmiths are sum- |

moned, are carelessness, forgetfulness and
sometimes the stupidity of the owners or
their emploves,

1Z2lA

' Kill a COLD bhefore

| |
|

It Takes Root!

REAT a cold quickly and treat it decirivefs! Don'e
depend on half-way measures. Half-way measures
only lead o hali-cured calds,

Take g COLD remedy for a cold and not a remedy
goexd for halfa dozen chings, Take a remedy that getsa
cold from the freide, and not merely a surface reatmene.

4 EFFECTS!

The wige thing todo is to take Grove's Laxative Bromo
Quinine as soon as you carch a cold. Grove's Laxartive
EBromo CQuinine is efective and reliable because ic is
specifically a cold remedy and because it does the four
things necessary to relieve a cold,

First, it opens the bowels. Sevond, it kills the cold
germs in the system and reduces the fever. Third, ic
relizves the headache and that grippy fecling. Fourch,
it tones cthe encire system and fort-
fies against further attack, Grove's
Laxative Bromo Quinine is safe
takel It contains no parcotics and
produces oo bad after-effects. Taken
prompely, it will vsually expel a
cold overnighe. 5o in irs use les
safety. Every drug store in America
sells Grove's Laxative Bromo Quin-
ine. Convenient, pocket-size box,
cellophane-wrapped. Ger it roday.

"I Couldn't Write
& Better Prescription
Mﬁf{f"

GROVE'S LAXATIVE

BROMO
QUININE
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Ease that sore spot

and SLEEP

-

"A little Sloan’s will soon put an end to
that twitching pain.”

"I hope so. Pve horedly stept since this Lest
damp spell started.”

DAMP-DAY PAINS

- - -
— stiff joints
Don't let pain keep von awake during
damp weather. Warm those stiff sore joints
with Sloan’s=—and you’ll sleep soundly.
For Sloan’s rushes Mmesh blood to the sore
spot, kills the pain, relaxes the stiffness.
No rubbing is needed with Sloan®s—sim-
ply pat it on. Giveas the quickest relief
in the world . . . and costs only 35¢1

SLOAN’S

World Famous Liniment used
by 133 Nations

—

) SNAPSHOT
EXNAPEIOT, af TINTYPE,
- tumnn:mmrmdwg

with each PHOTO or

{7 & \\ ENLARGEMENT
A S | L[4

{9 I foronly 98F

i - ) 1!, J 4 Eimply send ma yoor FHOTO,

1 L ".. AR, wich your name and sddnee

/ A pril i abeur one week yo

W = ') will receive n BEAUTIFUL

b Il in oan ARTIETI

= r-:-:"-Fr“luuﬂhmI:-I:-

Jnat pxy peabresr He pies peafags, oz send FL

Send No Mamey Y e pomtaey, g L T ke

flion Art Stwdios, Dept. 18, 5707 Lake 5., Chicago, IIL

MAGIC BOX MAKES SENSITIVE
sHORT-WAVE SUPER
16181 i oig ELLTL Y]

to on page M6, The oscillator coils are to
be made first, and then the detector coils
are made to match. The approximate
number of turns will be given, but they
will vary with the intermediate frequency
used, This means that they will have to
conform to the dial setting of the broad-
cast receiver which has been selected for
best results. The detector coils may be
made with a few extra turns on the grid
winding Lz. Then tune in a station and
take off a turn at a time until the best sig-
nal strength is obtained. The coil connee-
tions to the prongs in the bases of the
plug-in forms are detailed at the lower
left in Fig. 1. The two sets of small coils
can be wound on tube bases, but the larg-
er coil will require a regular plug-in form,

TO GRO.FOST DM BET--
12

';'--*—|

or a 214-in, length ot bakelite tubing may
be fitted over tube bascs to obtain the re-
quired length. The detector coil has a
four-prong and the oscillator coil a five-
prong bagze. The wire size is not critical,
silk-enamel wire of any size between Nos.
24 and 30 being satisfactory. Readers who
made the magic box, described in 1931, can
use the same oscillator coils in this con-
verter.

For the 15 to H)-meter detector coil, La
has five turns and Lg five. For the oscil-
lator coil, Lz has five turns and L4 con-
sists of 7 turns tapped 2 turns from the
bhottom end. The 35 to B0-meter detector
coil, L1 has 12 and Lz 13 turns. For the
ascillator eoil, La has 12 turns and L
17 turns tapped 2 turns from the bottom
end. The 75 to 150-meter detector coil La

(Continued to page 12440
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Be a}Boy Chemist!

Master the Mysteries
of Modern Chemistry!

Waork marvelons ex menis and astonish your
friends with mysterious tricks of chemicnl magic,
Learn waeful faces about the Wonders of Chemical
Science and surprise everybody with your knowledge
of chemistry. You cun make lots of chemical com-
positions like soap, ink and paint; analyze food, sodl,
warer, metals and other substances; test many
things and produce hundreds of changes and teac-
tons that will show you Interesting [acts, give you
usefol information and help you lead your class in
science and chemisiry.

=

RS0

EGISTERED TRADE MARK
&THE CHEMICAL OUTFIT

e nale Will Show You the Wonders
of Chemical Science!

These ouifita glve neeurate, sclentifie information ond cover all
bramches of chemistry., Experiments in hunlreds of diffesont sl
i'||:r_-|:u mre inolucled ! Cegpasie and Inorganie Chemistry, Glnas Blows
ing, Matallurgy, Eleciro Chemistry, Mineralog Lichuistsial
Chemistry, Fhotographic, Food, Fubber, llmmr'hn-']rr!l amed Fprm
Chemistry—nl] these |.|.<f muny more &t explafined and demons
ateabedl by astinal saperiments.

Each Chemerafe ontfit contnins & libeca] aasartmant of safe chem-
iral=, nll necessary appornles and o Adameal of Instrustion, Quone=
tities permit exch experiment nnd trick to be repeated many
timiea, Ma slkill in remuoced, everythine @8 explained cleaely, Chem=
craft offers more for the money in every woy; barger vatfits, strong

Mo 1. :';"E_I‘I.l.i‘l’lriﬂ chemi-
raln and piccem ol appsrs-
tus. with meore ikoan 136
aiperiaeents  explained i
thn Manual of L leietson,
A k Iedge ol chamEliy

man ha -n'llhlinnd_'!ril.l‘l l!:l.'-
gwifit aed much inberesiing
and usedul inlormeton se-
gured frnm tllr-r?.flnull.

rice 31,80

it "||"|III.|'?4 1"":;""' ol wolen ealinets, more chemicals amd 8 rabuas, marg resl
furm mom gham 265 erparl seicntifie caperiments and aceurate information,

memin GOl tricks;, meny of Elght Big-Valus Seta to Select fonan:

e in advaneml chomisiny,

Thiis ot offcrs greater valis o, L—41. M e, 3'!"5_5%'5“ o, 2—3 LB& Mo, 13—jLh.O08

mred n largor @ind more oeelul Mo, 2— L M, S -0n Bo. 10— 10,40 Pim, 25— 2580
asmorimmeat of matnrials, [Aax, I, 31%, §F osd & are Slusrreind k)
Price $3,. 0 (hps, &, TR 78 mid 2F oomid [ hagdsoms eamien caoddsoir

Plan now to get a Chemerafe owtfit thia

He B—TONTARLE—n | Christmas!  Look for Chemoralb in any
|I|=;l'_1 aucft pasked &n n. M:l; elore whers LOVE are gald, Look for the
raupeet ranreing eoss wich e Chemerafe on the Dox, I the Bet
uveryehing neranged in you wong = noed abtainable in your Nisrmll

traya, Coninima &7 chemds

1 )
e e ittt L rern ptore, we will send it, fully prepaid, upon

gum aml tha Mazusl of Tecelpt of price.
o, Oy i Enarracel cEplai
e b m.“..“}eu_';zpd': Try Chemistry for 25¢
:,I-,',:,:;“' h’&nuik::g L!I""_E it 'ﬁ-";.;:‘;:;:qq et Chomeralt Junkor; yon can do lots of

paratus which ths ourfiy
gnntnine.  Alores cham 375
#xperiments a5 Lrichs arn
explaised i= b Manusl of
Irll:ru.:tlnn._ Thia is & coms
pdete chainical Ilsbormsrory

allars axeoptionsl velgs,

rloe 55.08

experiments and tricks with i, Bend 25
oente For Youra now,

The Porter Chemical Co.

1412 Washington Street
Hagerstown Maryland

Send this Coupon for FREE Chemical Surprise
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Y MAGIC BOX MAKES SENSITIVE
GOAHEAD? Tﬁ‘i’.‘ﬂhd""' SHORT-WAVE SUPER

ﬁl FR.E BOOK _-4' {Continued from page 1324)

has 16 and Lz 30 turns. For the oscillator
coil, La has 10 turns and La 21, tapped 2
turns from the bottom end. The coil chart
together with enlarged lavout and wiring
diagrams are available in blueprint form
for those who wish them.

To put the converter in operation, place
it near the broadcast receiver and plug in
|F|I..I H Fm-[rlu I:UEE a set of mli1s.l [:UHH:_-H a wire to the bind-

ing post indicated for the antenna-con-

Bgﬂcr Huilt--':nﬁt |.1|‘.‘:S§ nhection post on the receiver, The regular
T antenna is disconnected from the receiver
MM and this wire is used instead. The regular

American Flyer leads in size, speed, antenna-is then connected to the antenna

fun-features, and real design, Catalog post on the converter at the left in the
shows newest design die cast steam rear. The regular ground is left on the re-
Egebjﬂ‘:;]n'ﬁﬂ;;gws “-FJ]F 12{:; ‘i’:ﬂfﬁ Eéi?‘r' E:LItI 2 wire Ehduuldxalﬁn h:. :num:r_l'jt—
I'I:IIII'.IHE automatic EIEI:HJE. I:I!.'ldgﬂ!. L= rotn 1.'Ij|5 !',"'I'ULIHI post to that on the
stations, tunnels, etc. It is the only converter. The receiver and converter are
train book you can write for thar is now turned on and the tubes allowed to
abselutely free. heat. The dial of the broadcast receiver

1
i should be zet at the high-frequency end,
1,300 kilocycles, as the short-wave coil-
turn data given are hezt for thiz position
ot the broadeast receiver dial.. The inter-
mediate-frequency stagpe of the converter
is now tuned to resonance as indicated by
the backpround noise, When this noise is
loudest, the stage is in resonance. Now
) ' tune the converter dial until a signal is
heard, then adjust the variable resistor

oﬁ_f;lf__f__w EFTIII until the converter goes in and out of os-
BUILD FOR PROFITI cillation smoothly. This resistor may be

DADS, too, make
railroading a hobby

.g;rar;ln nf‘ll'lg*“jl- El-'
Semnd Fres Train Besk.

You b t-.--;r:::h:ﬂ;é!;,';_ R e left undistml'hll:-ll when once adjusted for
b g el e et e the best position.
Clear deawings aloow gos boowr 1o 20 L lreps. N
gons. channch, masls, tlgElng, mils dn s It the broadeast receiver seems to worle
poeall olfer, malecs nd hrashies for ﬂrrlrl: .
e better at the low-frequency end of the
il i[5 "“"I_‘;;.‘r;"“"“u"““ dial, it will be necessary to connect a
393 Douglas Ave. ,Porismasth,Va, L0025-mfd, ixed condenser across the 100-
mmfid, variable condenser that tunes the
; BIE Mﬂl’l'ﬂf |_n|:{-:r:|11lemr-llrrqm:nc:]f coil, F1_| r{rt;.nr in-
Selling and Installing formation and a complete material list are

available upon application. The entire cost
- Ggl'— B'-F-:RH EF;S of this highly efficient short-wave con-
; WStovds, Ranmas, eia- verter will range from 315 to 320, It may

Sells ON SIGHT be housed in a midget I:':.Ilbinﬂl:-
Mnyone Can Install

th I LII"HI me ’

f[In damp climates or during rainy sea-
R ; OlL Kl N G sons, the radio receiver may be kept free

i N from moisture and in good operating con-
DEALERS WANTED BURNER CO. || dition if a 100-watt lamp on an extension

W for D I F. O, Dyawer 1201 cord i placed within the console and
rite for Details HEW HAVEN, CONM, burned for several hours each dav.

e ————
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New “‘Delta’ Circular Saw
Revolutmnary in Desi n!

The last ward in cir=
cularsawsl

completsly new from
the ground ug., Incor-

porates every feature

that woodworkers .
havewanted for years Delta enginesrs,
—vptizsomoderately after prinstaking

t=sta an all types
of work, have
madethisaTILT-
B CALkS
0nn a
n:bngr?l £

ecl BB 0o ba with-
in the reach of all.

al Ef:; larga

WRYS Wk il =anr
1.3.1:|n]=|:'_‘III The 1053 YDelta" Cir-
cular Saw provides this with a
vengeance | Throogh a remark-
able new method this pew tool
uhm bath exica spacein Iront of .

s Raw, where it is most needed, L4

plizs all the advantages of a tabla
4 feet squara, at afractbon of the
ordinary cost ofavery largetable.
In addition, this uml.mml ‘tiIll
offers _an amazingly im

Miter Gauge, a new uH—a.rl;‘a:nlns
R_Ip- Giauge, plus numeroas aother
important new feaiures.

A Complete Line of Efficient
Motor-Driven Woodworking Tools

.i." S = ot U
*Delta’ Woodworking Units are convenient, lo I' T i l ’
ritable and compact. All ilabl
Vet o o bigations and o beios =AYy 1 1I'IA

to it
1l "‘Delta” 1i hsden
J:-m-:ﬁ:. :E:Irl‘.'l.llal.‘ h:h. 4, H:|=|:||i “:-I;]'::m';n"n-ud Ea g‘!l' Tﬂrms Becasusze"Delta ™ Wood-
turning Lathes, Drill Presses, E-':ml'l Sawe, working Tools are 'I:EI.'J-EHI:
Baring, Routing, Sanding and Mortising At- and practical under actual workineg condis
« tmchments, & nmmplctﬁllmulucmdea. always available for a 10-Day Trial without tE EFl.uht-
est risk, Satisfaction is guaranteed. For full details of
New “Delia™ DERILL PRESS tpl}ha ﬂﬁﬁﬂ“ﬂﬁd“ﬂd IalJB? of * Ii'Elll;“ Easy P-'JFF::HI
LR, Tl
The new “Delta” Dril Pres, mensuring 68 appears below—TODAYT . ok Foupan. wrhich
{— il
Ihaaen r. is a F“ﬁ%ﬁhuﬂé LD::T;::I: rrhi-:E l
EXRCLIm i L] e
ettt | Catalog Free
rates numerans new features. Ia really two
machine=s in on=—as thea head canm be re- Every mon who works with wood=—in facte ﬁrhm‘ng
virsed and used efficiently as & Shaper, Hal warkshop — will want to see this FREE 1903 “Dwelta™
low Chizel Mortising Attachments available, Etm:_?llm:ih?;:lfll Wﬂgh'ln;wcnl:-lrakm T-:-u-]Iat. it ahnﬁ the
New*Delta” SCROLLSAW of Mmrereating ilustrations and descrptan, Bt

th: L:;ut d::'-rcli::-mnfgaﬁn mm?r_drlluﬁ'ﬂ‘iquml?;m at
anishi o D [ i1
ran belowr uﬁlnfujl it T pﬁ'wf S ut
DELTA MFG. CO., 3775 N. Holton 5t.
Dept. A1232 , Milwaukee, Wis.

Runs at full motor speed—1800 strokes
per minutes — gll springing and twisting
plimimated, with pecfoct balance and ab- L
sence of vibratbon, Produces fine,

smacth and aceurate work, Hae T4
inch throat espacliy and will saw

'\l'-}nﬂl- 1 in;i:%u ﬂ:l.rﬁ][ Works I!Il-'rl_ IF-'*--.-----HH-I--ﬂﬂﬂiﬂ.--ﬂlﬂi
meta ra ms well as wood, DELTA MFG, ©0., 3TTE N. Hobton Sk
can be used for filing, sanding and - Dept, A1232 Milwaukes, Wisconsin a
1K I pood 28 Dines me, without obllgation, on miling Jist to g
New Bty L il B L u‘%‘m g
working PR L [ E
Woodturning LATHE § Oifer and Eaay Fayment Flans, o 1y i
This unufsual machine Qcorporates : =
numerogs new kleas in construction SRy 1+t S i
and design that give it extraordinary I : i
strength and rigidity, plus the accu- i i
racy _and convenlence erdinariby i e
found onby in lathes salling for many I 1
I Cibprnsmrommssmmesconnnnnnns S —— ] FT P — 1

times its price.
vy

r-.I-II—H-----IHH-------HI-#H-H--J

When writing fo adverfizers please mention Populer Weehoics




INDIANS, SAILORS, CAVALRY TROOPS
I'm an hour with one of my new Koater Kita n con produce o
whale regiment of men, ssoh just as 'pur]'cn§ fAnizhed as pro-
T n anwu:h Ny

limsionally cast toys, Any live boy ean m

in o week or two 1:41- ful' hrim 4:|:|t|.re- H.utnr

Emy l.-ul opErnke, i

& pompliata oy

home. "Kaster it pom EILI‘F'I moid, (P
u'hrl.nnul.‘ll:I ol and uurn—

Dﬁ“ﬁ. hnndl.'umm dlg-cleaning to

L1]

GILBERT KASTER KIT

FREE—Kaster Kit Carnilval Book,

Juss 1l In the eoupon and maodl todoy

Dbosak gver pubiliahed,

Thi A, O CGilhart t_"n:-ru:u.n

II-! Erector Bgunre, MNew vEl, Conmn
Please send me o FIREE copy of the new KASTER KIT CARMNI-

VAL BOMYE.
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AMAZING NEW WAY TO

COOK ot 2
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POPULAR MECHANICS &E??‘ETIS]HE SECTION

D SOLDIERS|
DOZEN!

'f'l,l SECRETS OF THE LION MEN
{(Continusd from poge 11640

natives believe thesz men have the ability
to transform themselves into lions, and re-
markahle tales of their powers were cir-
culated. T was to be the only white man
ever thus honored,

A few nights later T was awakened by a
series of terrific roars and jumped up, gun
in hand, to be confronted by a native
dressed in the skin of a lion doing a sav-
age dance. Outside my tent more roars
and more lion-robed fgures greeted me,
They were the lion men come for the in-
itiation ceremony.

XKipooso covered me with a magnificent
lion skin, the head fitting over my head
and the legs passing over my shoulders, I
was led for miles, it seemed to me, until
we came to a glen whose towering rocks
shit it off from the rest of the world,

Then, all in chorus, the natives gave a
leonine roar that could have been heard
for milea, Almost immediately it was an-
swered, and a large male lion came cau-
tiously out of the buszh to be met by an
avalanche of spears. By sheer instinet, I
too, threw a spear. The lion attacked,
hurling himseli twenty feet through the
air, but he fell on the upraised shields of
the lion men and was pierced to the heart
by their spears.

Each warrior extracted hiz zpear, the
chest was cut open and the witch doctor
removed the heart, Then, with the bloody
point of the spears the witch doctor made
a voodoo sign upon the forehead of each
warrior and rubbed each chest with the
gtill warm lion heart, leaving a shining
smear on each black breast. As each war-
rior passed from the ceremony, he shouted
his lion roar and began a grotesque dance,

3

When my turn came, I shrank from ful-
hlling my part, but was pushed forward
by Xipooso and received the voodoo sign
in blood on my forchead. Then, with a
look of inspiration, the witch doctor ripped
off my shirt and rubbed the lion’s heart
across my chest. I shouted myself a very
proud roar, and tried to imitate the mo-
tions of the savare dance, meanwhile
struggling frantically to keep my lion skin
trom talling off,

At last T was a member of the society

of lion men with “a voice of command to
make men and beasts shiver,” so0 the witch

doctor solemnly informed me.
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RS FREE BOOK on

vEN
F PAT

Small Ideas May Have Large
Commercial Possibilities

Don't let delay rob you of your invention. ACT
AT ONCE! Remember that inventing is one
thing and owning is another. Unless you have

a patent on your idea, it may be difficult for
you to prevent some other inventor from
patenting 1t or some commercial concern
from exploiting it.  Failure to secure the

proper patent protection haz meant dis-
heartening loss to many inventors,

I Can Serve You Promptly,
Efficiently, Secretly

L

Prompt, efficient, secret service may be
expected from my large organization of
patent lawyers, solicitors, and draftsmen
of long experience, all of whom devote
t]:“_’!l]' En*l[‘ﬂ 1'imﬂ {1]1-]:' ﬂ-tt-'l-_“'ﬂti'l:lrl t,{} pntun‘t, lr:j-.puuu- ADF TNV _-q.ﬂ"_-q._i
and trade-mark cases, r‘?!.'_.- ==
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Reasonable Fees and Convenient Terms e | . A E
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should he without this beok, so, for your own  saks, together with my Efres book.

BEND THE COUPON TODAY,

CLARENCE A. OBRIEN

REGISTERED PATENT ATTORNEY
WASHINGTON, IdD.C.

Clarenes A, O'Brien
Begistered Patent Attorney
708, Adams Bullding, Washington, D. C.

Please semd me your Free Book. “How to Ohbtain a
Potent.'" oind your ** Baecerd of Tnventien™ Tisrm, withont
sy caml or ubﬁn’.u.l.l.-n-u. AKEL 1Ay url.
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My Washington Location
L Abnve |8 & view of my drafting
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Great New

LAFAY E'I"I'E
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Turtes 15- ﬁuu neters!
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Hloise D/

This great new 10 tigbe Buparhet, with now HIOH=(ALN
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TUBES BRING IN SILENT TONES

[ Continwesl from page 9695

to lower transformer costz and zatisfy the
power requirements of the new type C-46
tube, The third tube 15 the C-38, which
15 similar in appearance to the C-57.
This tube 15 known as a triple-grid super-
control amplifier. It produces less hiss and
greater plate-voltage swing without dis-
tortion than the former tvpe-33, In this
respect, the C-57, previously mentioned,
has the same advantage over the former
type-24 tube. The fourth tube in the up-
right line is known as the C-46 and is a
dual-grid power-output amplhber. It has
great power outpit at relatively low plate
voltage and is also capable of full volume
range withont overloading, or “hlasting.”
It has excellent fidelity at high volume
and allows tone compensation in speaker
circuits. For multiple-speaker installa-
tions, the C-46 is ideal. Many of the new
receivers are cquipped with two or more
special-range speakers to take full advan-
tage of the tone range now possible. This
tube makes such sets practical,

The large tube lying on the table at the
extreme right iz of special interest to am-
atcur radio operators, as it is a new variety
of the well-known 210 tube. It is designed
to carry a maximum of S0 volts on the
plate, as compared with 425, and the plate
terminal 15 located at the top keeping it
well separated from the grid. It iz possible
to use this new variety of the 10-tube in
transmitting circuits that were not prac-
tical for it previously,

Another of the new tube family, not
shown in the photos, is the C-35 Tt 1=
known as a duplex-diode triode, and is a
sort of double detector, or two tubes in
one. It is adaptable to a number of circuit
arrangements. Either single or double de-
tection may be obtained, and one stage
of audio amplification may be combined
with one C-=535 More new tubes may be
coming, but this new group will be sufh-
cient to keep the experimenters and set
manuiacturers busy for some time,

f When shifting tubes in an a.c. receiver,
always do so with the set turned off as the
removal of a tube from the circuit will
throw an extra load on the flter conden-
sers in the power unit and may result in
damage,
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SOVEREIGN OF THE SEAS
{Continued from page 2846)

solder it in place. Then, cut off one end
of the pin Aush with the edge of the fit-
ting, and allow about !4 in. of the pin to
project beyond the opposite edge. These

pin Attings are to be attached to the rud-
der. The other seven, with open eyelets,
are fastened in the notches on the stern-
post. Place the respective fittings over the
rudder first with the pins down. One at a
time, clamp each fitting in place and, with
a No. 70 pin drill or a needle ground flat
at one end, pierce a hole entirely through
the metal and wood. Press a lill through
the hole, and solder the pin in place with
just a touch of solder on each side. For
the smoothest job, have your iron very
hot so that the solder will low around the
pin freely. Then cut off the pin close to
the fitting and Ole flush. Attach the stern-
post fittings the same way, With the point
of a knife, you can slot the hull on each
side of the sternpost in line with the fit-
tings so that their forward ends can be
inserted slightly before pinning and sol-
dering in place. This will make them more
secure and strong to take any strains when
the rudder is swung from side to side,
With the rudder completed and fttings
in place, you will now hang the former.
Line up a #us-in. drill along the vertical
center of the sternpost and drill a hole
straight up into the overhanging curve of
No. 5 hall lift. The hole may be about 1
in. deep. Press the rounded upper section
of the rudder far enough into this hole to
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the rudder forward so that pins and eye-
lets are in line, and pull the rudder down-
ward with the pins through the evelets.
Bend the pins slightly below the evelets
go that the rudder cannot move upward.
Last, trim off the bottom edge of the rud-
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SP'!I._F NG ON THE INSECT WORLD
"'}:{ alink fra 40

one man might devote a lifetime to the
study of a single species and yet be unable
to answer some of the questions that
come pouring out a child’s mouth about
msects. They love. They fight. They even
die in defense of that which is important
to them. Do theyv also think?

Let us see if such a question arouses the
contempt of Doctor Lutz after he has
spent a week in the tropics contemplating
the behavior of a colony of leaf-cutting
ants, These creatures prepare a mold of
their harvest of leaf pieces and in thiz zoil
grow g crop of fungi which they feed their
}'HI.'II'.IE'."

“Occasionally an ant carrier would get
into trouble with its burden,” he said. “At
such times both outgoing ants and those
that are returning to the nest unloaded
gather round and pull the leaf this wav
and that, In the mix-up, the original car-
ricr sometimes loses its piece of leaf, one
of the others carrving it off. In these cir-
cumstances, the original ant, having been
on its way to the nest, would have been
expected on the chain-instinct theory to
continue going there, but instead usually
returned to the tree,

“In order to get enough observations to
be fairly certain of this peint, I robbed
twenty carriers, pulling the leaf away with
fine forceps. Usually the robbed ant would
run about a big as thourh looking for
what it had lozt and would spend a few
seconds cleaning itself before setting out
i earnest. Two of the twenty went on to
the nest unburdened, but the other eight-
cen started back for the tree. To me it
seems that these creatures thinlk”

Here is a matter which fascinates en=
tomologists, How, if these creatures do
not think, can we explain the subterrancan
architecture of an ant e¢ity. Stone-age man
was a reatoning creature, but his cave was
a poor thing beside an ant queen’s palace.

In defense of insects, any entomologist
can myster an ATTY (]i JTEUIT.IEHLS FIET'EEEIZ—
Iy astounding te persons who ordinarily
think of them as mere pests to be exter-
minated. In the one fact that most plants
are pollinated by insects and without them
would be sterile, the strongest of these ar-
puments is complete. Literally, the insect
inhabitants of the world feed us,

{Continued to page 1144)
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SPYING ON THE INSECT WORLD
r.;'u
Among the mounted msects at the mu-
seum are several hundred thousand speei-
mens of butterflies and moths under the
direct supervision of Mr, F. E. Watson. In
these gorgeous creatures there 15 a con-
siderable traffic, There are many amateur
collectors. Conscquently there are dealers
who quote surprising prices. For a pair of
the Argema Mittrei from DMadagascar,
with their wings shaped at the bottom in
long tail-like pieces, from $3) to 360; for a
pair of Coscinecora Hercules from New
Guinea, with wings nine inches from top
to bottom, $25 up; for a death's-head

moth, around 32 each.

In such matters, the scientists profess
to be totally uninterested. They are much
more concerned with solving a mystery
concerning the habits of a common Amer-
ican butterfly for which no dealer would
give as much as two centz, This is the
Monarch, a flyer of terra-cotta color which
goes southward at the end of summer. Is
it a true migrant? Do the same individu-
als that go south fly north in the spring
to the scenes of former adventures? Sci-
entists are determined to Gnd an answer.
One caught about 900 and punched a
small round hele in the wing of each be=
fore releasing it. None of the marked
specimens was returned.  Doctor Lutz
now has a scheme for staining the wings
with some aniline dye, It is his belief that
if this is done with thousands of Mon-
archs, and the purpose widely published,
it mav result 1n disclosing where these
long-distance butterflies go and whether
it iz they who return next year or merely
their progeny.

The eves of a collector, alert to much
that escapes most of us as we motor swift-
ly over rural highways, sees in a single
day a bewildering and fascinating uni-
verse of passion. He sees a mantis, as
dreadful to her victims as a erouching ti-
rer to an unarmed man, waiting with trap-
like front legs bent to seize a hapless in-
sect crawling toward it. He sees splendid
enterprises as when he focuses his gaze on
the industry of leaf-cutting ants. He gazes
down upon frightful and savage raids as
when a band of army ants capture the cit-
adel of wasps. He looks upon admirable
industry and wonderful and diverse mech-

anisms of existence,

{ Continued from page 1324)
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HOW TO BECOME A CHAMPION
(Continged from pare $9)

he Garden, Hack won, He was the new
champion. He had a splendid physique,
no doubt about it. He weighed 215 pounds
and was the most agile man of his size I
have ever known, I have seen him take a
hity-pound dumb-bell in each hand and do
a forward somersanlt over a kitchen table,
He was like a panther; also he was digni-
fied, well educated and a fne character.
Unfortunately he knew how to quit.

"lenkins, from whom Hack bkad won
the championship, had previously beaten
Frank Goteh, so when Hack was matched
with Gotch, I guess he thought it would
be easy. He did not train as carefully as
he should. When I was training him, he
aed to work out hours every day, wres-
tling and lifting heavy weights. Then, to
limber up, he would fool around with light
dumb-bells and skip the rope,

“lf you have been lifting any heavy
weights, it is always a good idea to relax
by finishing up with light dumb-hells. The
rope skipping is designed to make a man
light on his feet. All these things are im-
portant in the conditioning of an athlete,
Champions can't do without condition.
You've got to work for that. It does not
come wrapped up in a package.

“Well, when Hack, having neglected his
training, got on the mat with Gotch out in
Chicago, he found himself grappling with
the roughest, toughest man he had ever
met, At Hack's best, I think he might have
beaten Goteh, but he was not at his best,
and, then too, he lacked something that a
champion must have. Gotch got a toe hold
on him, Eather than have ns leg broken
Hack rolled over on his back and ceased
to be the champion. Thereaiter he was
called wvellow.™

John L. Sullivan was another acquaint-
ance of Bill Brown’s who threw away a
championship by neglecting the rules of
training,

“That fellow,” said Bill,"“need not have
heen licked for vears if he had taken care
of himself and learned how to box. He
was a natural fighter who depended on his
strength to beat down lesser men, Corbett
was too clever for him, The first time I
met old John L. was right after he had
lost the championship to Corbett, Bothner
and I were giving an exhibition at Grand

{Continued to page 138A)



POPULAR MECHANICS ADVERTISING SECTION

DHDIHAH:I" OIL

Thee ek startling Fea

‘burner aver made. Indisperiakls

farm, In factary, foe bollng,

nnd Beating, Ideal for batehers,

repalr shops, stoven, boflem, evens, HE_‘H

-;luh':mml.lnd n'ur—'—lltltlhﬂ' Fl‘.uﬂ-l
guantity desired in Ealf tho

II.EHT BLUE FI.H.IIE S

DIE
MEL
SOOT_

Think of !I:I Tn‘!r'-u the Bt

af city Ess At B&l! the cost. s QUTO00RS
u.r.|5r hest dﬂll‘M a5

Farlly latallod and opemted a5 lndoors)

huth.lngltn'nnlrwn SLarea e o UMy, Tast s Eetlme,

Every burser guarantesd to give complete sti=inotion,

Also I|.|rn|-r|. far ﬂnut Stoves and Heaters
WWrike for eatalog and spoeeial

HﬂHEHFE co. ﬂll:ll: 215 20E. H.lrlli!llt-. ﬁﬂﬂﬂ
Agents. [ a] iy Dk bk - w-rl'l

New Ideas now Salable

Before Patenting

Crur  manufaciurer-cliontz  want
inventlons lo meet kegn competition.

Chartered Institule of American Inventors

improved
Write

558 Barrisier Bullding Washingtam, [, T,
S W orid e Largeal Orgomization g frreaiore™

_/Dutch Windmills »5.t

aild h-nelnn Windmill meosdels p.:u.uq. “H“m' from @

-L,E”" -

gk, uﬁmd.n.- Hfjli:i-ulrl ﬁnr{__ﬂ g I v e B T

03D W, die 80, Milwaubes, Wis,

No JOKE To BE DEAF

— EVERY DEAF PERSON
20 yenrs, with Artiflelal Ear Drusms

=his own investion, He ware Lhem
d mlnl:'hl: They stap sl
H—u nnil ringlng ears. They are
inwi=ikln l'l'll| Dﬂrttlumrwluhlu
MO ODS Bees them. Write foe h

truu lnﬁy UHiw T Gt Teal &

yaell HH.T;' AlD bonk=
lﬂmrl‘ 'l'Jp Bac_ TI¥ liclimasn Peildicg Dstroi, SLehilpas

STI]P Your Rupture
Worries!

Why worry and suffer with that rupture any
longer? aboat my perfected invention.
lt has hcr:;“fht ease, eomiort and happinesa
5 by assisting in_relieving and
l:r.l.rl:l:l many¥ cises of weible hermia. I
has Awtomatie Alr Cushions which bind
lﬂﬂ draw the broken parts o lth-r
:Elﬂll waould a broken llmb,
Plasters, i:"i.""ﬁu et “EE ‘E
rade, chies [ -] on
i tares . by, £10vn - Beare of imfatons, Kever sod
nar | 8, Write ay OOmALLTY
sent free in plain, sealed envelope.

H.C. BROOKS, 526-C State 5t., Marshall, Michigan
When wreiting plooss mention Popular Wechanics

Arricdnl
Ear Drem

KHNOWS THAT |
Gonrge P, Way made himeeil hear. after being deaf for |

13TA

STOP LEAKS
STEAM—WATER—GAS—OIL

SMUDT”-‘I"{ No. 1 stops leaks of water, steam,
coil, gas and smoke, Makes a pressure-tight seal
at joints, eracks and breaks in pipes, boilers, radia-
tors, tanks, ovens, hot-air and smoke ducts, pails,
Ll-l:. Tightens loose handles on
cutlery, push E:rf:-nmf;, T
hretf . Makes stripped nuts,
i bolts and screws hol Tightens
H loose locks, hinges, casters, hooks,

stemns, chair arms and legs, posts
peh i metnl or eonerede; ete,  Bhepa leaks
in autamobile mdiatars, hoss sonneebions
| cracked water jackets and pear cases, uil
| and gascline lines, k nkits, lubsicatar
| connections, bub aps and m:md. BOTEWS
Iramn coinbig looss, muktt- ]Lt'\-ﬂdlll;hl- ull.d.

] b supports tight and againat
roitle.  Applicd cold and Ii:::.\n'h:lll in any

mt-tu_], ponerets, masonry, I::|le or W
Making these repabrs yoursell avodds ex-
Write For penss nael IlE|B_1-'A1.TI.I:|.:iI ﬂn:.rhi.f v Todlow

inetFecticns In the Smooth-Un Repair
FREE IBDG“- Bonk which will b mealled an pogiaest,
Ok ihe !lnn-‘rlr-t Framm = and Smaoth-
On Mo, 1 in T-oz.. L-Ib, or S=lb. tips
fram any hardware store.

SMOOTH-ON MFG. CO.
Dept. 37, 574 Communipaw Ave,
JERSEY CITY, N. 1.

MAKE MORE

OWYGUCANMGHE?

in the new business-profession of eorrecting foot
tronbles withouat meﬁleme,m ar ehiropody.
Learn at home in s time. Terme. Eam
while you learn. Noeapital needed. Write today
for full information frea.

A.L.LARSON, 50 W. Illinois St., Chicago, Il

ol n,m“

That Coat and Vest!

Lt mn reaksh yroar ceak ared vesd wiih new Eroesses il

lored f2 your seasiee. Nove the pries of & sew suln, mer
PO pacserss. RIafdl sample ol sain, |l' snnd wrs] arhich
will Ts erlurmel Uk FREEE Bamph: Sar Feisl appey

Mazch Pants Co., 21 W. Jacksen Bivd., Roam 1108, Chicspn

S 100 Jlg Saw T romare

15% lmeg—9" high. E!-lj' ikl
All melal constrection.  Sent

postpaid on pecedpt of §1,00, (Con-
mdm, 1550 AN CLOUIR s 25¢ exlrm.

FREE booklet ®\Maks Your (hen

i Haw Fuazzles™ with every sow, 486 St. Paul Strest

J. &H.METAL PRODUCTS CO.,Dept. 12, Rochester, M. Y.
D —

ég'uL \
FAT. LMD {ﬁ
ok
oo
FITE MOST

Ainks money sElllng thia newest

kit serpw driver. TPOWER-
UL PETE,” Flis tha pocket,
wihtoh ¢huin oF key ring. turna
alinGsl any serow.  Mine out of
ten people will Eladly pay & dime
fisr this neat, praet lidtle Lol
Blnke & nife peafit and glve real
valup, Bend & dollsr for 3 poat-
pakd. Teimnmt Mg Co,
Amenry #1., Doaton, Rl jss,
tabillghod M yesrs
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FREE
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OTH _E Your Buy Word !
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dmonth in operating, )
. Diriver
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ol d=diown.

v lilting iable. Arm
removable Tor anhre =aw-
ing. =anding, 6Gling.
Ask voor dealer for
dration and

ar send
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{furmiahed

ab the lelt
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RE-NEW SWEEPER CO.
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Master Home Mike

Now T933 Mrodel, Complete with
nike Ring and ndie

Heproduses your own voles
thrsagl yous fadle. Fools your
friends. A mbllBan  dollurs
worth of fun.  Easy to r'-l:ln.nnrl..

W specihy, l pew las prices,

TFite any Fadio.
ih E L
POSTPAID bostnawd, only B5e, Send todny,

Master Mike Co., 4608 Grand River. Detroit, Mich,

ONLY s$5.00

Down for &

H. P. WITTE

(Threttling Gowvernor)
EASY on Best
TERMS Engine Buillt.
LOWEST PRICES IN 20 YEARS
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POPULAR MECHANICS ADVERTISING SECTION

HOW TO BECOME A CHAMPION
'Ilﬂ.'*;% (Continued from page 13640

Central Palace—some benefit performance,
The ex-champ was on the bill and shared
our dressing room. [ came back from our
match with my tongue hanging out, and
the big fellow offered me some of the beer
he was drinking. I thanked him and ex-
plained I had never tasted it in my life.
Then the ex-champ gave me a sorrowful
look, saying: ‘I wish John L, could say
that"."

Bill Brown, for whom gameness iz a fe-
tish, wants that quality in his horses and
dogs. About six or eight years ago he
made the acquaintance of a ragged terrier
breed, the Kerry Blues. Since that time
he has had little use for other breeds. Now
there must be a couple of dozen of these
tough little fellows running about his farm.

*“If one of those dogs dives in the duck
pond after a muskrat,” said Bill, “von can
be sure he won't come up without the rat.
If they get in a fight, and they'd rather
fight than eat, they keep tearing in as long
as thev can stand or until the other dog is
dead or whipped. They are champions in
their hearts. There are men like that.”

“After all, Bill" I argued one day, “ev-
erybody can't be a champion.”

Mo, conceded Bill, “everybody can’t
be a champion. What I'm tryving to tell
vou is that anvbody can be a champion
who wants to be strongly cnough to let
nothing interfere with his desire. You
know very few men in the world have ever
developed their powers to the utmost.”

It was not until the end of my week of
training that Bill Brown gave me the real
recipe for becoming a champion. It seems
to me to be one any young fellow ought
to paste in his hat.

*Look,” said Bill, "becoming a cham-
pion is not just a matter of whipping half
a dozen fellows that are supposed to be
better than you. The one you must lick 1s
vourself. That's a ight you must win ev-
ery day, time after time. Will that choco-
late soda or that glass of beer put on fat
you are trying to take off 2 Will that party
rob vou of sleep and strength? Those are
the kind of fights I mean, No one who
regularly loses battles with himself can
ever be a champion. But the beauty of
winning 15 that vour will power develops
with use just like the muscles of your
body,™
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AKE three friends happy on

Christmas and all the rest of the
year— besides saving $1.50 for your-
self. A gift subscription to Popular
Mechanics Magazine is a reminder
every month for 12 months and ean’t
be beaten as a gift for a man or boy,

Every issue of this entertaining and
valuable magazine contains 176 pages and
over 400 pictures of fascinating events in
every corner of the world, The Romance of
Modern Progress is told in picteres and
simple language. HRadio enthusiasts, home
craftsmen and practical shopmen are shown
countless “easv-to-make™ conveniences that
save time, labor and money.

Order three subscriptions, save £1.50

Price for one year is £1.50 but until Janoary 1,

1933, you may order 3 oneyear subscriptions

tor only §6.00=—and an engraved Christmas

card will be sent to cach subseriber for you.
J—onec-year subscriptions $6.00
l—two-year subscription $4.00
l=—one=-year subscription 2,50

Fordgn ond Comadion. subscriptions 502 a penr addilional.

Muail your arder for
Xmas Gift Dept., Popular Mechanics Magazine
200 East Owntarla 58, Chieago, ML

P 729 6R0

SantaFe Smashes|

ALL WATCH PRICES 1
And in Addition We Give You

Your Choice of ™=y

A Beautiful Blanket
A Diamond Ring or
A Chest of Silver

FREE!

(Thirty Days Only)

With Each Purchase As Ex-

. plained in Our Sensational
\ Offer Now Ready to Mail!
' Send Coupon for It NOW!

Dur ““Dilrect To YTou'™ wun-
heard of 1o w wholesale
EHEH are abeaclutely at pock
o gad o, el e
A il IO LLEd
savings fo you. Thiz is all uE—

* ploined in our new catalop just
aff the press. Send for It a4k once
—flop't mise grasping thls menss-
tlomal offer which is II'.H:I'lJII:IE the
Country.

We Sell Nationally Advertised
Watches, Diamonds and Sil-
" verware on Terms and at
| Prices That Will Astonish You

Think of {t! Wa sell the best jew-

elry at such prices apd on swech

1|:]r|:|:|r1.z=:}hnr. uu:?: £ ni-.u r-arll.mn Eluwh

I why you cannot cw m-nﬁ.rw '

: vou Epow B Lhe best, which

i EI]HI. can e prowd to cwn theough
£ Fears 10 comi.

a Month Makes

$ 5=o It Easy for You
to Own a Valu-

able Watch or Diamond

We trust the peaple whe buy
here, and a= n resull yoa can
enjoy the pride of owning &
1E:E|:r fine wn.l.c_bl';' or dinmmand
while i1 pa olr sperial
¢ ensy 'ﬂnrtEa!rFa Way.'" We
have remaved every obestacke,
Hend pow for ocur catalcg be-
fore this offer expires.

-
Write for Catalog and Benotifol
Clrenlar Musiraiing Free Gifis

SANTA FE WATCH COMPANY
C-E Thomas Bldg., Topoka, Kansas
ENFES S AN NN NN R W .
SANTA FEWATCH C0O.
C=6 Thomas Bldg., Topoka, Hansas
Ilease gend me the catelog T have chicial

Rallmogd amd Dresi Poclel ™Watcher, v vonnrinaneiis
Ladles™ &nd dMen's Welsl Walehe®. s vvunnssan
Ladles™ knd Mei's Dlamond Ringe
Spocial Clrowlar Illustreddag Frea Girt

WAME: s viaaansaa

ADDREES. ..o riamr s ran s rana i inannias

When writing fo adverlisers ploase mention Papular Nechanics
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HOME-BUILT TRANSFOREMERS

(Continued from pape 10213
select a core of the next larger size, In
changing the core size, divide the cross-
sectional area of the-core, as given in ta-
bles Mo, 1 to 4, by the width of the new
core, to find the proper thickness to use,
For low-voltage transformers, where the
amperage is high, it is best practice to
wind several small wires side by sude at
the same time, connecting them together
at each end, instead of using a single large
wire, The total circular-mil area of the
small wires must be equal to that of the
single wire for which they are substituted.
Welding transformers, passing several
hundred amperes, should have secondary
windings of heavy copper ribbon or strips
of sheet copper. To figure the number of
amperes a strip of copper can carry safely,
multiply the width by the thickness to get
the crozs-sectional area in square inches,
and multiply this product by 1,275, Cop-
per ribbon or strips of sheet copper are
insulated before winding by wrapping
them with plain linen tape or strips of
varnished cloth. All splices must be well
soldered,

Hl;%m ([' 3 hy-

Amazing Policy Of 0ld Line
Company Does Away With
Agents and Medical Examination

E of Americo's strongeat ofd line Nife -
suramce companies now brings life inaurance
withim the seach of all T‘.Ile:.r are offering
f literal policy which, for 3VEc a day iép, depending
“ _-pnuf age, COVERS ﬂi,‘.-.ﬁl.h from any cause ond pays
ta of S1000.00; alao pays S5000.00 foF
m:md:ntnl death. Anyone from ten 00 aixty years
may be eligible. This new policy providea full
coverage based omn the net coat without mtﬂ.liﬂll
exgmination or ogents' fesa omd saves G095 oT-
dinary selling expense of life imurance. Send in
the conpon below 1o the Unton Mutaal Life Company
of lowa, Dept, 7-0012, Teachout Bldg., Pes Malnes,
Ia., am]. wou will I.'\'EEEI'I'E abeolutely free, o copy of
their wonderiisl ey that thouwsands &f peaple lave
mlrendy taken. nd todoy.—Ady,

TUNIF MUTITAL LIFE COMPANY of Inwa,

T will b Ehad]l 10 Bave von sedil ma, withour any obligation
o my part, one of your pollrles for my oo Imspestion and I
will pell pow wickds 10 days 1E 1 woant 16

Mamsi of
HeneHolaf ¥, oo vorman nnnmnse

——

R -

Age nesrest biribday. ... ...

WiF WA, Ly e s ... Lol Address. ..ol

TOW Ty e vy vie BREE. e eassaiianaa oc
Check hers the indemnity dealned.
S6,0000000, 54,000,000 [], 53,000,007, £2,000. 07, B1,MMLARIC)Y

AN/ Z7~ EMPIRE
OODCRAFT IN THE WOODS

"--L.N = LEVEL
> B Xmas
Wi Gift

Ho wollehap = comidele '-|I'Iu'i‘: & I-‘---I
The prw Eppes 1erprds
ulrp :wm‘! The dimme

p.'ld-l.l-lh:ll-llul IITIJ“I'-'I;- mT -H_W
Frind FL2§ ]
] le.l- I“ul'a;n:l e b lewel nl"l:'ﬂl‘l:luﬂ ol . apabare Fredl
[CMIPAREE le MFil. CO, B S, Tirih T HEweshea. W
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BUILD3MODELS® &
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And here 15 one from the north country.
You are following three moose, Quite evi-
dently one is a bull. A very large and less
pointed hoot mark shows this. The three
walk behind each other. Suddenly the bull
leavez the trail and swings around two
trecs while the cows remain on it. This 13
an excellent illostration of the fascination
of this game of wooderaft. Why does the
bull move off in order to pass two trees
standing opposite each other and about

Bigrest walos sver clersd; :-Et ﬁ@lﬂl six feet apart?

ki uired 1o wh Ir .
R ;."E:‘q:‘,“"""";":“ﬁ, - The answer is easy when you know how
Wil Mo i & Sagly oo, 20 W. 18k EL, N T CFy

to figure it. The bull must have had a
dandy set of horns. When he came to the
trees, he had to think about getting his
wide spread of antlers between them. If
he had been a young bull or even an old
one with a small set of horns, there would
have been no such problem. We followed
this trio in the hope of getting a shot at
the bull, We knew that he must have a
magnificent set of horns.

S0 the woods offer many challenges to
the man who uses his eves,

MACGSEIC
' CARD DEALER/}

SELLS ON SICGHT!

The greatest Hovelly In & decsde] Dieals

d Bridge bands in o jiffe=—juss qurs the Bide
' Ilt'-'ﬂ'l L'-'rl']u"l.lh lge plavir wanbs coe. Alakes
gale: a |nl hrilgn prize.  Hegurifully

ﬂnlmdnhﬂj an mickel and duco,  Avvractively
B

BIG MONEY FOR AGENTS

o .l'l.":wll oppoTtunity l-n-h rhl'l'!_'i who net owiek.
¥n o PPl pE 8 & e e rign boelny—rgl
pow=dor desoriptive literatare, ngeei’s low prices asd full parnseulars,

THE 1, H. MACE CO., 350 Muace Eldg., Ksness City, Misssari
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IN COLD

NEW MECHANICAL DEVICE
SAVES YOU MONEY

WHEN YOU STOP AT

G Sinton-N{ Nicholas

The hotel of chamcter in g oty of chorocter
Alert! Up to-date! Modern. Even the

economy of a painting device which saves
the hotel $20,000.00 a year is passed

right on to yeu—giving you
the finest accommadations at
lower prices.

Y¥ou'll find the Sinton-St
Micholas a pleasant place to
live on your next Cincinnat]
visik.

750 ROOMS
with bath, shower & servidor

JOHN L HORGAN... . Mnaphg firacior

w3t STOP TOBACCO?

BEaniah tha l:Hu'fl:n.Ii‘ T‘ tokren A
thnumarads ha skayouarself fres
nEnl DDy With Tohsesh BaaddaEms,

ok &80 I:lu-.-ltul:ﬁ 11|=l- I|u.1.ll-1- rumll:.:

Welte for fros bo of In=
furious efect of l-l:'llru ] hld-ﬁpml

able, msyway tonslievebhs
craving many mesn have FHEE
BODK

Mawell PHarmacal Ca.
Bulld ths
Raoyal

Depd. 800 5S¢ Louis; Mo.

Flrer :n-rIi. icilon mts far = (haan Cargs 5ien e
—Tisiilssh “Weyad Sewreign." Berad s (oF s
cur extannivn Lo af eomalr ictem erla, boeoka,

A :’Ll‘nllﬁ“ﬂm.!hﬂ L Boywl Guk, Mich.

4" BENCH JIIIHTEH

An iduaal maehiee |'n| pivall ok, abiber for pbap, sabood ar
RERLHGT il eyeiy dmaiumn of desics &
Eed mad cohEEnEEL

n“w ttul. I.'hll .-Ihl:-.‘;u!::—rq :ijdr::"llﬂa sanint, " Twekeils
$2240 RO iy gl

The Crescest Machine Co.

with 15 h.p.
matar
k S35 00 13 Columbia Strest, LEETOMIA, OHID
o_upgenns Send for FREE BULLETINS

SOLVES MAN'S
GREATEST PROELEM

T -:|||. 1-||1l'--ll:-||:'*|.||
Ehaving in '-"|r‘\.|
—"I'I.II:-lln.:. 1Y

"- “eodn muney with Lt. ["
Il":i'lIl"".irdm-'l I Bilidis, 1'] HhD’I'-l';I-I:Il.I.hII'H
rely handioe 18 oot on FRERE
L, Bap Dhmﬂﬂ-l!!-'—ilml! fame and pddeess. O New EiLEurRniis
enahbed Cllfferd 10 make $22 in oneday. Mokl Write st onee,
SALES MANAGER, 44i® Pendieton Ave, , Ba K37], St, t. Leuls, Mo.

OV EL III.J_Iq.
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WEATHER

PYROIL

{ Simply e to Gas and Gil )}

Fyrodl guaranisea quick, eany start-
ing In coldest weather, 1t eatablishes
itz awn :l:ll--lul:lnl:n.l:]n surfoce oo
ol frictlana] parts=—peo alnat 4'_?:|I|!..
mrainal heat, weor and dllu.1. on. When
odl 18 gluppglsh, sonpeslod, the Fyeodl
soll- Iul'.lrll:-.l.l-[hu Burface proftects
aaiast damage untll clreulstlon b
frooiy afected, Nglids abslovtlen b
thie meinl. Pyroll Incresses powsd
frpes walves, pls pings, Baves an odl

noil gas.
BISTRIEUTDRS

Eiaks moBey framm the siart with Pre=
wll. Mo g Investment. The @resl-
aat Money Making Oppociunlty to-
day. Write today for FREE copy
of new Prooil Beochore,

l:.lrml"“ J'#'lll s Pateabed in U, B, kil Paed=

by Kidder, fis fuyenbor. sad s
Id!r. Il'-h'l =y cha 'llln-phl rail iredename Igi-[:il_
aped slgratirs af W, © om every e

s

" Preifadend
{riben B8 lnd rm Puda.

-Jrlllli|"'| F'llh!rl'li

PY ROI L COMPANY

W HIDDER Preiddfemd
522 PYROIL BLDG, LA CROSSE WIS LLS.A,

Naw Half Soles

aHole | astowes S,

New—lmproved—""mystery discovery'" oolled
Re=sole anda hli coat of slioe ropoira, Anyvoena
onn now puk on brand new unleu nnd heels and
:-:pmr hodes, Efil.‘cud.unn in & minute with knife,

Mo nails or toosks nesded, Dirie hord s th,
‘lu'lu s bebter than most lenther. Floxibles, water-
proal, somfortable, Gusrantesd

E T 1 FAY YOU JUST FOR

SHOWING RE-S0LE
if you don't mabke s gingle sile. Reé-sala = 6
liard time seller, Millions neecd it Lo sove ayopey .
Aponts make ap to S0—E15—0 o doy.

Wilton of Wisn, muode l-fI]-l.:-l:I in one day.
Hundreds smashing profit records.  Send for

FREE"Full Size Can

—enough for 20 soles.  Seml me money.,

abligation., Frea Sample on besthoer will be lrnh
with proof of big money ntJle:r mgents are mahing.
The haties=t wl.lwr af the age. New "milllon dollar®™ plan for
Agents. Rush coupon or postal card today,

Mail for FREE SAMPLE

u Iabarad Ine, 431 W. Randolph 51 - T8 Chies
E-u_nlrl::l-:alﬁur al r.uTr-T;i Efﬁ ngl n.'l.n:[:]u |:;F11r|. IuE:hn:'rf Nn nh-l.lgg

c Mends

|

i B, AeG of blg prof@its and pew plan for sgenta, L
I 4 LR ON0Ane peBEea A REoera0 0 BEGAAASHE0a0a 0 6000000 0 00000 |
| Addrasie.o oioioiiiiiiiaiiiiiaiiiiirasaa i rrrsaa e I
| o i, e s |

TWhen writing please montion Popular Mecharics
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RE-SEAT VALVES:

While Motor Runs®

This is the simple oew treatment thot mokea valve
grinding unnecessnry, deacribed on pags 752 of November
Populsr Mechanies, Latest ofering of A B, Warner,
inventor of the putomoebile specdometer.,

WARNERIZE

AEy abBf n 2pply to motor 1m oo few minutes, Ravea 8O
tir 820k, Laaky valves e owor, Wiste hs, cilsi [Heal par-
formands, WARNERIZE re-eaian every wvoalve. '-'-hlla the
of b Furnding, Ueers gay 1L brings haek nll the "'pep™ Eho osr
had] when Bow, Mofe po'Wor, Eheiter specd, botter plek-um,
Indinnapolls Fire Depactoeent ses WARNERIZE in fire
equipment g ghdels cor, Cansel hafm motor in any way.

Increases and Equalizes Compression

WARNERIZEE In-
CTEESEE ﬂlrl.l.ll.'!ll:ll'lll.l'\-ll

| ] ] aA moch &8 AE6,
ahs e | | Giraph showa typdeal
| . o presslon lmprove-
|

ment.  Bed CERaLhE of

T ST the Ootanes”  Fage
i, e o 098, Koveminr Pop=
[, | & = ", uwlor Afechnnles Bpx-

gl N lalning k0w Inerpnss
- oL i E:IH' compression in-
oresacs NOrss DOWeT.
Wi gunranbed |mproins] |'|-|:|.I'r-l'|m'|I:|.I:||!¢' foom WARNERIZE
of meaney ek, 1T dealer eannol aupply, send 2@ Ong Daollar
'-'I!h yolf nasne and adilress for o pack ﬂ of W .‘L]l"\Et-l.lE-L.
Id. If not astlaied with resulis, return the san

;u.d -.'.-u will refund your dollsr.

WARMER-PATTERSON COMPANY, 2 5. Mishigan Ave., Chicage

Halss  Cilider
with sash kit Fim l-i" !

NEW ARAMY PURSUIT

"[-LII"_-]H:!ETF "
Tl ok [ ]

Caka wia

The =4 Ln-nhhrﬁ'tmu b MODEL AIRPLA

iE‘?In h-ll'I'I-I p-llr,-ldl ‘.!'IIILLII'I'IIHI. Dapl. PM-122, CHBIAGD

HEW .- At I8t Fou cnm get &
omplets set of wiod, Boap and
:Ilnn m_ earving fools never b
farn avallable excepd In expenalve,
imported geta at Ave tims thesost,
Tresdgiiad By professionnl woosd-
n.rl.'r:rl-. Hel containg 8 tools:
Upright Flat Chisel with 45°
:n.a.]a pednt for owtlining and &= &
vedner: 1 Fliet Curved Chisel for

ONLY $3.50 (e, tes e i e oo
Postpaid liminnry work #idl fifes -:um-
l'.'m.mnl "qfn'r. ‘mrlpirﬂap n'.'IBI.'IIEir

rik: L 1]

MWNew WHITT-L- % 1 8llp ﬁr": Erilrllt:'lpﬂl.lllm
. o MG all o als nre

KRAFT Knife! 'H.'-'g“rfﬁ]. siestriznlly Burdened and

carehally  gra amil

Boxmd in lishen] hurd'n'u-ud—ﬁ-

permanant kit for the tools.

Thizs wonderful se£,  Jud b].'

profeslopals as egual oo

costing E15.0HL  oosts wow -a-rl!irr

Bot o anotner xute | e TLPPER ?Emﬁf??ﬂg.uﬂanlim

S sl for o par- CATTARAUGUS

ilng, Hu h,trt,?"’".'; CUTLERY COMPANY
|.11I: fhodlowrs mnr— P- H.

il perRpee
II!I"_ ]'IIIH:I ocnly F1.30

gg

Little Valley, M. Y., U.5. A,

FR—EE ! “Flew 300 FL

-

ADVERTISING SECTION

GOLD WASHERS INCREASE
PROSPECTORS' EARNINGS

{Continwed frons page 118A)

The clapper is a 5Vi-in, bell-shaped piece
of soft leather, {d:.tr_nul with & wooden
strip and weighted with a 4-in. piece of
wood large enough to cover the hole, A
strip of canvas 15 tacked to the bottom of
the frame and around and over the bot-
tom board before putting on the hinges,
to prevent loss of air through this crack.
The bellows cloth, applied next, consists
of a piece of buckskin or heavy rubberized
cloth, cut to the shape and size indicated.
It should be tacked frmly, with covering
strips, to the bellows frafe and to the
sides of the hottom board. Wooden blocks,
screwed to the bottom of the hellows, hold
a M-in. steel rod, to the ends of which
9-in. hardwood connecting rods are at-
tached, their upper ends being fastened to
the pulleys eccentrically, The frame of
the riffle board is covered with a sheet of
standard-mesh window sereen, on top of
which is placed a layver of unbleached mus-
lin, hoth layers heing tacked to the frame.
The zide walls are shouldered to 6t under
the cleats inside of the bellows box. Rif-
fles, consisting of li-in. quarter-round
molding, are nailed [Inwn to At over the
muslin. The riffles point toward the back,
s0 that heavy material cascading down the
board will be caught on the undercut
faces, A handle is attached to the front of
the riffle board for convenience in remov-
ing it. Four legs are attached to the bel-
lows box and hopper with wingholts for
ease in dismantling. To operate the dry
washer, the dirt is shoveled into the hop-
per screen, the fine material passing
through and falling into the hopper. Turn-
ing the handwheel causes the bellows to
force air up through the cloth bottom of
the riffle board, vibrating the light mate-
rial up and over the riffles until it falls on
the pround. To make a clean-up, remove
the rifle board and submerge it in water,
pounding it until all the material that has
eollected behind the riffles has been freed.
Like the wet rocker, the dry washer re=
quires careful adjustment to separate all
the gold dust out of different soils and
sandg, The adjustments consist in chang-
ing the slope of the rifle board by prop-
ping up either end of the machine, and
controlling the flow of material from the
hopper by means of the cut-off gate,
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COLD ROOMS
mad__g. WARM L£COLY

New HEAT Booster
Cures Sick
{HOT AIR SYSTEMS
wi —Cuts Fuel Bills!
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- registerpulls h:ntmq;nldmmmsl.‘ﬂm]?.
Faya tor ftaelf in few dave on fuel saved.
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METALLIC-X
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II Now— *‘34” t= 8" Bench Lathe
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“"“What a
CHRISTMAS!”

ND WHAT A SAX. I's my biggest chrill since I used w
believe in Santa Clavs. Now I can join the band and ger
in on all their good times."”

Every live boy wants to play in a band. And parents are glad
ta help such dreams come true, Older folks, too, find pleasure
and popularicy by learning to play a band inscrument.

Saxephone, trumpet, trombose— po matter whati nsteamen t you prefer—
chaosea Conn forquicker progress and greaner success, Choiceof world' s grears
estartisss, Conng are casier to play. More brilliant and beautifulin tone, Many
exclusive feanures, Vet they coseno moges than other so-called srandand makes.

SENSATIONAL NEW MODBELS

The new Connguerar models—now on display ar leading music srores—offer
the most revolatonary improvements in yewrs. Scepped up in sryle and |per=
formance os radically a8 are the newest mofir car senzation.

Be sugre 1o sce these wonderful new inscruments. Home trial. Eusy pay-
ments if E::cir:::'l. O write for FREE booklst on whichever instrument
Tntereses Yo mose, Mentzon {ssifament,

C. G. CONN, [, 1231 Conn Building, Elkhart, Indizna
IF COMM IS5 HOT OMN THE IMSTRUMENT IT 15 HOT A GEMUINE COMM

CONN

| NSTRUMENTS
N i i CROSMAN SILENT .22

ACCURATE

the Aviomatic Coal Burner
make life eazier for vowo. Auto-

matically fres your furnace. Burns NOISELESS

cheaper coal, slack or screenings No Cleaning Required, Recodl and
‘et maintaind an even, healthiul Barliet SEL-HH Abmslueely  Ellme=
eat af sll gimes, No smoke. No lnated. w Lpat Ammunition.
soot, ™o ashes. Foolproof Ioex- rosmsn Bllest 20 Amlgle Bhot amd  the Crosmon
pensive, Fits into yoar present fur-
nace. TH% chp-r:rJ'l:lnml.Fln.c:-nrj.'
o you 81 4 bME saving. Wrie for

derails. STOKE-RITE CORP., BO3
Inpurance Bldg., Indianapokis, lnd.

The O

Hllent .22 Hepenter pneumatio pilles ame & decided lmproves
migl over thi noly all-fashioned powder guns betaasg of
their abaglute and unfailing sesurnoy.

FREE

W will mafl &0 you, sbsolutely frea, our hookint pootalnleg
hall infosmatien about target ond gsme shooding , . . alss
Crosmnn cataloe

Cards, stutloneey, ebrenlir, Lag, ]

Save money. Print bor others b rafi

Wil d lar Timi il ¢, Paul Street Rochestor, How YWork
i um&lﬁfﬂnﬂi‘ﬂnﬂw i"Em"‘ﬂE- -l;ﬂ;;: airl S¢. Pa ']

abels, niveriiieg, eto, CROSMAN ARMS CO.

B asia y rules pend.

Fress, Freases §11 ap, Power 31
frou catalog, THE KELSEY. COu ¥=3T, Mariden, Ganm

Do Better Sawing the Tilting Arbor Way

In operation the Bolee-Crane Tilting snd Lowering Paw B unsurpsased. Tt 33 the !uﬂm—nu?'i BT
wenlent—animt—mast areurals Tmeh aaw ever offefmd foF Lhe mehay, Talds remains fAxed, bevel ao:
Flgidly srpachad Lo f'oif masslve legs.  “T'he snw — - -

EllE=s. ml=es pod lowers—noaot the table. T

Send for Catalog “F™ of Entire Line Limr s
Handd 10w, stadnpa or eoln {whilch only parily payve mplling eosth
for -!-::!-'Em catnlog with Informatien an Ciroular Sawas, Lathes,
137, 14* Benrad] Aown, FG'I::];N:. Banders, 47, 6" Jodnters, hiolors,
Workshops and Acoesaories.

COMING —NEW JIG SAW —S0OO0N

HMever before g0 many atastling featutes or such enpacity (247 x 6.

Bpecisl provigion for puszsle cutting, Watlch amil waji far this fevolos
tiomary enasilag,

FLL LINE
Of LATHEE

SHOWR I
CATALL]

W. & J. BOICE, <% TOLEDO, OHIO

ig mries medurtien, THulag and

wering Arber Saw wiih kghly

lahed 3D x 27 Yi-in. bebde ind
I s andy 3L
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108 Efasfired bars,

above for Bird Calls, ste.
Maver 1ai

Ism and the YVentrilo.
SON SMITH & CO.

BDY AMATEUR ELECTRICIAN 10c

BOYS' THROW YOUR \‘IJII}E

Intoa trunk, under the bedor
anywhere. Lots of fun fooling
teacher,policerman or friends.

THE VENTRILO

o little instrument, fits in the

mouth out of sight, used with
Anyvane can ase it
Yot AT
Dept. B35  RACINE, WIS,

A 16-

[

The TOW and WHY of electricity fully told in simphs
Erngunge that un’? by can undderiand, Beori of plans snd
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Little “‘illtler Crystal Radio Receiver

Fay what you will ahowt
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sHOP NOTES

{ Continned )

OFEM CEMTLR

FOLIZHMG RMSDLLES

When Drilling or Polishing Work in a Lathe, These
Three Tools Will Save Much Time

Three Timesaving Tools for a Lathe

Here are three tools for use on a lathe
that will be found to save much time. Two
of them are used in connection with drill-
ing, one being made with a flat face and
an open drilling center for use with flat
stock, while the other has a V-grooved
face for round stock. Both tools are pro-
vided with tapered shanks to fit into the
tailstock, The third tool consists of two
wood handles hinged together and grooved
to fit the contour of the work as shown.
This tool is used to hold emery cloth,
when polishing the work.

Rubber Ball Prevents Bursting
of Frozen Water Pipes

Installed in a water line as shown, a
hollow rubber ball
takes up the ex-
pansion caused by
freezing of the
water and keeps
the pipes from
bursting. The ball
is placed in a
closed pipe nipple
and attached to
the line by a tee
and reducer.

WATER LIML-,
1 i

f[Lampblack mixed in oil is a good sub-
stitute for graphite in sealing pipe-flange
raskets,

Mathematics Training
Is Job Insurance Today

—and Bigger Success Tomorrow

The man equipped with practical training ia the
gafe man t.-uﬁn;r and the key man tomorrow, There
are jobs and contracts only for traned meon—the
men who have the besic knowledpe that enables
them to master the practical technique of their jobs,
In avery line of business or mechanical, seientifie, or
technical work, mathematics training 15 essenfial
to succeas, for without mathematics a man can work
only with his hands—and today he must work with
his head as well il he is 1o secure his job.

Now—Mathematies Self Taught
—Easily, Quickly, Inexpensively

An export who has heen instrecting penetienl men nll his life
has prepared nn extremely interesting group of books which atl
Last resnoves the my=tary of mathomatics and makes it possible
for yono to apply it profitably to yoor own work.

| ==+ ] MATHEMATICS
FOR SELF STUDY

Ny I, E. Thompeon, B8, inE E.. A M,
[rept, of Mathematies, Pratt

Imstitute, Brookiymn,

Thess hooks stact right fram the begin-
ning with & review of arithmetic that
glves vou many shosi-cuts snd  “telek'
mnethanls of alrulation that elip many hours
froan your working time. Then they go right
it Blpher matbeinatie amsd yolh s how
clesr I I8 when an expert expialna it for
yoil Im s short $ime oo will be tackling
| ausevaafully the st diMcull groblomss,

An Expert Gives You
1 These Simplified
A Methods

Me. Thompson, e anthar of
these Books, has hoad mangy

iy yenrs pxperience Ino mnthiss
h matleal tralnieg, Mo presents
i, il proctleal method amid
._._,_,_.—._r" profilem In the clearest, glim-
pleat way. Hegets right down

_ﬁ L the kind of Informating thak
e wou need In your dally woek.

A Complele Course amd Releremce Work on
Maithematics in These Four Inexpensive Books
Arithmetio for the Praetical Man
Alpebra for the Practical Man
Trgonometry for the Practical Man
Caleulus for the Practical Man
4 Volumes—1240 Pages—Illustrated

Send No Money

EXAMINE THESE BOOHS FOR 10 DAYS FREE
Madl Thiz Codapoge

s g o i i ————
D. VAN NOSTRAND CO., Ine. |
25 Fourth Ave., New York.

Bend m MATHEMATICE FOR BELF BTUDY In 4 val- I
umes, Within 10 doys I will sither refurm 8he bonks cr I
penild you 1,85 s Ol paymest aml §3.00 per month for
3 montbe—total 57065 5% dscount for cashl.

[Fop. &ech. BRI

OO, e e o, < o T e e e S .

— — — —y




150A

Quality, Accuracy, Straight Wire Leads

Let vs send you data an how to

)
FTBE' chack resistors For quality ond
i i arder of - gecuracy, 8 8 GHIOHMS fulfill

DOH& DIAL For deter
minlng resisfancs
valwes.

Resisfor Beplocssmant
Guide.

Llabels for wawr awn
raminder advartising.

every need perfectly..they'ra
proleci-o-packed .. thair vales i
stamped o6 every plece. There's

money far you in OHIOHMS,
L]

Something New!

CLEANAIRE
DECDORIZER
for ice boxss and re-
frigarators. A S0c item
that vou can sell when
FIRST-AID KIT sorvicing radios. Write
THE OHIO CARBON CO.,Cleveland, D.

ALL-PURPOSESUPERDRILL

Thia 13 " "Huffalo " Smplex :I}rIII eomhilne
Irmu:p now and specinl deaparos:  foar apindlo
peedas—revolving head looks In amy F.‘l‘\dll.ll'a

11 an

'«'hilﬁ.l Faudial leatures—oxirome high

fﬂll e—hall-bearing spindie—Almond
I'—"'E'—II‘EI:IJI.-ED bullt throout. Lims

“-Ell E:;ld al A2 M) I'r«alhln. |:u-|| ChiTh HElE
wiith ocyreln, A7, ] ., 1 P,
Cilsir molors avollsbin, lrll-
BUFFALO FORGE CO. BEUFFALOD, M. Y.

Fruilifing Bemer Deille Stacs 1878

Nlotar,
l:l llin JB4F,

In Hrlr:l.lllu; nedlar, e il KD Lo -|||_-l|¢II, rl||c—nq'\cd
onrs?  Avokl srrests, sooklents aodl umlbllacing
ili 'I'H"'II Eaold by an oflecr o I:'|.II'I'.| e yoiE Tighesd
ATER &fin Just 48 eraaiktin] ns a sy nEm=
I'.'I:|:'I:' j:lu. pauge or storter.  Snmple palr 260
LI:III.E: proll LG ageEts in l.:|l.|.a.|l1-|l.luu
ZENITH FACTORIES CO
&5 & :L: ndale Ave., "'rl'lrtl“!ﬂ.p-l:l!ll Minn.

O: TO

NEW LINE:5

Pays Incredible Profifs to Agents!

Meo and women everywhers e simply dumbfoundsd by
their pmazing sucerss with Hite-Wny's senantionn] new line
and revolutionary merechandising plan, Trings to direct selling
thie pasme Lme-teated ]!lriuti_[!l]l.'l;l Ehat maido millisan for awsena
of 5o & 100 ar 25e to $1.00 etarea. Compack line of hot-selling
specialtics that everybody can affoed mesns macy amall profits
which total hig by each doy’s endl. Write nt onee

for description of articles and new selling idea, LIBERAL
RITE-WAY PRODUCTS C0. No-Risk
Diept, W-248, 4307 Warne Ave., St. Louls, Mo. OFFER
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‘Now! ATRUSS |
THAT HOLDS

This ix the truss endesied by

suwgrans and hospitals, Difer
writ e all thers. Spllng e
padi made of cee continuous
wire of nickel silver; nothing 1o
waork leose. Helds severest mp-
tre safely, gently, om yoengest
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'E::ql_, m"r :anHlLr: mJ LT
privingly light. Mo pressose an
back er bips, Mo undentraps, yet
never moves, Lety you Bt jusp,
ete, Write Fer name of nesrent
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':wprnrlﬁnn. Dapt. ?.- Couders-
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inal and Askletic Supporters, Suipemearien, Crutches, ez,
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POPULAR MECHANICS ADVERTISING SECTION
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r than Coql
and no dirt

e = Do away forever with the deudgery of wood and

'n ﬂ coal, The most simple and economical invention
|1 on the market is now giving perfect satisfaction to
enthusiastic users everywhere. This new invention is

a new type of oil burner that takes the place of wood or coal

and automatically and silently changes cheap oil into one of

the quickest and hottest fires known.

,1?'-__;".-'.31.1-_‘."-'_“- PP

FITS ANY MLETIHC-STONE

Burns Q6% Air and 4% Cheap 0il

The International Oil Burner fits in the fire box of
vour present range, stove, or furnace. It ecan be
installed in a few minutes by anyone. There is
nothing complicated about the International Oil
Burner. It gives you all the heat you want—when
vou want it. Starts instantly with a mateh. No
soot, smoke, or edor, Costs less than coal.

Costs Only a Few Dollars

International Ol Burners heat just as well ns burners coating
2400 or 8500, EHimply turn 1 valve and you have all
the heat vou want, Cleaner and better for heating
or eooking.  Approved by the National Under-
writers' horatories and engineers everywhere.
Ower 150,000 have been sold,

30 Days' TRIAL OFFER

Try this wonderful automatic oil burner right in
vour own home at our risk,  Act quickly and get our
special low introductory price. Bold under abso-
lute money-hack guarantes, Write at once for free
booklet on home ﬁl

-

"-.-_'_Li}"ff':'-‘.";;?f.:f!" - E _I.l_:_ =

Double Bl Flama

Burner for conk stoves,

ranges, aad parlor cif=

culatore, Buarng with

bBenutiful clean Hos
LT

| All-Flectric Fower Burner desigmed
eating and our free burner offer.  for targer houses, apartments, wte.

The Burner Advertised Coast to Coast
Over World's Leading Radic Stations

10 YEAR GUARANTEE

AGENTS—DEALERS— | 3010 Pur

DISTRIBUTORS [ e Bt R Yo e L e e e
Our free burner offer startz you in

business. Big money to be made. De- Also free hurner offer.

mand is enormous. We also want spare
or full time workers immediately, If 8500 Date
a month and more interests you, write

or wire us for protected territory offer. NAME. ..ooaernenss

INTERNATIONAL AR
. OIL HEATING CO_ City and State. . ...............

[ Check if interested in making money na ano Inter- I
national representative with protected tercitosy,

3800-10 Park Ave.,

Dept. 501-D, St Louis, Me.

When writing to advertisera ploase merfion Populor Mechanics

~————-CLIP THIS COUPON-————

International 0il Heating Co.,
3800-10 Park Ave., 5t. Louis, Mo.

heating forstove, .. .......



152A
“He used to work
at a machine”

UTear man 5 head of our enginesring
He worked at a machine for a ]l:lﬂi_l:l_nl,-t_
i

department.
One day Be
told me he didm't wani 10 do that kind of work Ht:r his
.!;i:iz and that }IET:'II:S-] eirdled  for mh Internatinmal

rreapondence 5 course 10 gel fbe irdining he

Egured he needed.

V9T Dess than a wear the superintendent hed chasen
him as his assistant. And when the spoperintendent Jeft
he stepped right into bis shoes, That course was cers
tainly what lve nesded to get going and 1o help putl kim
where he 3 goaday.”

L L] L]

Braro-tlme pledr has belped meny seen advaros From tome
fine jebs 10 exerolive gositlens.  Thelr pomotiors do mat
D I k—Ibey nre the rewards of peactieal tralgdng wnd
herd wark. You, too, can @6t alhed—eas eam mera moner|
Fired ol what an hour of two of spure-itime sludy sarh
Witk will do foF yop

Merk end muoil the esupon today

INTERNATIONAL COARESPONDENCE

“Tha Universal Universios™ Box B632.0, Seranton, Pennn.

WWithoul il or ohligation, Tlesse send e a of your boakBak,
“Wha Wine and Why," and full partfrulirs uhnul:r?Jq ket
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MIDLAND TIRE & RUBBER CO.. Dept.178
1000-10 West Sixiv-Third Streot, Chicago, lllinsiz
T}L&Mﬁﬂ"t!h:’ Ehulm v plite BEvEn
lenses; WEudy work of nater, olo, EE‘ mem
THIS
FOR

Mirror for examinlng complexton, &30, éta, Ne. £, An
Opeza Glass with foar -.m.nfum ustable lorse, M, b
A wutoh Btyle Compass. for land nnd sea e, Mo, 8, 4
Fine Beading Isstrument with powertul double enlarg=
Ing ben=es. Me. 6. A& Travelers Bterosoops with pel of
Sl real movin plefirs. M. 7o A Fioll Telesoope with
Tocisleg feature thnt brings oo right &0 Foik
This pumpart irstrument pacisd in p strong box with
uprinling phari sbewing 1i8 uses 1 bl amapes pndl leschios.  Bant
o parrel past der dle. Veour monsy bagk wighaist

R158. FNl2e.. Los Acerelm, Ol

il aarifed.
a Tohan

BARGATNS In Armyand
Durdoor Supplies: Cloth=
ing; Shoes, Bosti, Alaskbeer,
Gena, Tener, Harness, Tood B,
fizer Aerd, Teappers, Fariso,

i ist, Weire for coprp,

Why pay S2(HL00 and upwandat Des
¥our prisant iee-bax, %W a suppl
pars, Can be bulle I!-EI:I'I:-:I:III. F-é
Emslly m M Apn I L}
Pl CAARTY tires rost, quals
BBy anil mles of machios sumes o
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Giet this eompletn a@tnt to take and alow
EvreTiid By y s, £7.50 Postpald.

20,0y walue. Gilves plessure to tho whals
family—glmpls 00 operdls,
CAMERA—takes clenr, brils
llant pictures.  [Tags LG,
Him, & It raoll.

RO ECTOR — abinwa 1|f-'|r.'-
bares, Bip, clear and 1de-11ke,
et 160, Nlm.  Operaies
froom amy light sooket.

DON'T MISS THIS BARGAIN
We alsp Base g comield H_-:h%f_.dn'n subjeats far
ang prafecior.  HWrle NoOOF for g, FEEE
Camlogus of Aforie rupplies.
PARAMOUMT MFE, CO., Dept, 5-55
Bosban, M,

5.50

Postpaid




Read what a famous rail-
roader siyaz=1 toach my grand.
sna pailroading with Linpe | eaquip-
mient, They learm the principles af
railread operation — the switching
and apovement of traing, They learn
symething of mechanics, sonctling
of elnctricity , ond they have a world
of o bosides. Liomel traing are s
anly texineg | would seleet,™

Wﬁwﬁf@mﬁw

Englnerr " 20th Cerntary'®
MNew York Cenerad & R

LIONEL

{; ,E‘.' e il‘i C
TRAINS

How to make your son
THE HAPPIEST OF BOYS

IT 15 not the amount of m

on epend on vour boy's

Christmas gift that eounts—it ia

the amonnt of I.||m.|._|_;||1‘. ¥ |:|||1:

into the propeer pelection of your
ift, Thescoretof giving your boy

Eﬂiﬂg happiness con be summeed

up in one word—helpfulness.

Help vour boy by giving him a

it'ti::hat will ot only ]J:E:u; him
f:asac' ting fun, but, at the sama
time, help him become keens
witbed, quick-thinking, resource-
ful. You can do both these things
if you give him o Lionel Electric
Train. For Lionel Treins ara
maore than toya, T teach boya
heow L 1i1!1.rn'il|: gkill with their
kands and skill with their hraina
—and, above all, they help baya
form tﬁm habit of thinking pmiw
lema out for themselves because

l.|'||-:.r make These ]ll‘l:ll:ll].ll_.":lﬂﬁ a fas.
cinating game.

For instance, vour boy will not
oaly have the rllll :rr]:n:u'].-lijng hia
railroad and operationg it; he will
have the « rIH:lrr.1:|:n:i!. i tackle
actual problems of railrond opera-
tinne thot 51'1;12 him training in
both electricity and mechanics,

Help him learn as he plays
Give him this l|:|.-|':|.1'|u. You can now
by your boy these sturdy trains

_lri.r az Limls @i 505 ——and lhil].' last fur

ears and yeors. Clip the coupon  be-
ow, Takeit to a Lionel dealer. He will

ive vou, FREE, Mt mee 52-parge Lo

Todted Raitroad Manndsg Beok that shows
(1) hons ax plan and build o maoidelraileosd
o ELE & {20 what o gt Lo makn ii
true-to-life to the last detail. Woner I it is
il easy T o Lo o Booa Licmel dealer's
store—maall the coupon to ua and we will
pemd yom this expemeive ook i § yon eeml
1oe b cover handlag ond meilling costs.

NOTICE T ALL AUTHORTZED LIONEL DEALERS. The bearer of this

coupon s entitled to receice, ABSQLUTELY FREE, one copy only of the new
1932 Lionel Modol Hollroed Planning Book.

NOTICE TO THE FUBLIC, If your dealor cannot supply you with a Liond
Roilroad Planning Book, or il it ia not eosy to go to his store, mail this

coupon to the LIGNEL CORFORATTON,

t. &, 15 E. 26tk St New York

Ciry. We will aend yon this espensive bool if you enclose T8 to corer han-

dling end maoiling costs,
NAME

STREET,

CITY.

STATE.




THE KING OF BEASTS

“Mamre in the Row' ' =ingpived by the
briite force and svage cunning which
feas mande the len rueler of the African
fungle. “"Nature in the Raw i Seldom
ML —and row tohoccos have ne place

in cigareites.

No raw tobaccos in Luckies
—that’s why they’re so mild

E buy the finesr, the

\-'l:l__"r" ﬁ:l'll:ﬁ't fi]hﬂ.tl’.’(]ﬁ-
in all the world=but that
does not explain why
folks everywhere regard
Lm:k}' Strike as the mild-
est cigarette The face is,
we never overlook the
truth that *Nature in the
Raw is Seldom Mild"—so
these fine tobaccos, after
proper aging and mellow-

ing, are then given the
benefit of that Lucky
Strike purifying process,
described h:,' the words
—"It's toasted”. That's
why folks in every city,
town and hamlet say that
Luckies are such mild
cigareres.

“It’s toasted”

That EIEII:IEI Li mild Luckiss




