'DECEMBER

EE PAGE ,
842 [




| ALWAYS TUNE EM
UP WITH ETHYL

IT'E’ THIS WAY . . . if I set the spark where it ought to

be, she knocks on regular ;_f:uau]i:m_-. If I retard the 8] ark to

get rid of the knock, she loses power, Either way it's bad. = »
» s
“TN tell my customers to use Ethyl so I can put the - i <l - e
; : : o chrvian WP ETHYL B BTk
spark right where it belongs to get the most power. Then e I
they get the best out of their car and there's never a sign g b e T

of a knock.”

Modern high compression cars are built for Ethy] Gaso-
line. If you are buying a new car, of course you'll nse Ethyl
But if, like 2o many of 114, 3ol have to make ¥ onr old ear do
a while longer—he sure that you don’t lose its hest perforimn-
ance by misadjustments that attempt to *“get by™ on poor
gasolme. Ihe nert best Bng fo a brand new cor iz e present

car wilh Byl Elhyl Gasoline Corporation, New York Cily.

NEXT TIME STOP AT THE ETHYL PUMP
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I you are tired of
a hand-to-mouth
existence, of a

NMuctuating up-and-
down income, of the

steady employment, in-
vestigale this . . . .

Business

1A

Sensational New

wncertainty of jobs and

!

That vou can run at home—7Thal can pavy you
-$40 to $50 a Week for Spare Time—And Up

to:-$200 for Full Tuime,

1% is= BTN the firat
what is wndoubledly 1

public annoancements of
he most amazging money-

making opportunity ever oflered to the readers of

this—or an
tious, level-hended manfean

other .I'I:II.IHH.il:i e,

It tells how any armbi-
catablish—practically over-

night—a remarkable new kind of business that ean pay
a ateady net cash profit of 523 o day for full time opera=
tinnn—3840 to E50 a week for spare time—a business that
olffers unlimited opportunity for rapid expansion—an

businesa in which you can

yoir or in which yvour family can hel

employ others to work for
a business that

is destined to give many men an independent daily or

weekly income far in excess
eould ever hope Lo earmn.

ERE, briefly, are the “high-
spots' of this thrilling new
husiness that will create in-

comes for those with the wision
and foresight to get in on the
ground Joor now:
waw Kieed ol Todod
woduel with a Detaral, stapls
hernlnd amad hig re it i v,
et one that has all of the appeeod
of o novelty.

]. An nltlrr1ir

2, Heguires noe house-to=houss
canvossing or selling, Yoa simpl
muRafaciore. Stores will sell
yorr onbire GulLpaL,

3. Proddooss 825,00 5 day mot st
welling your entire output at
wholesnle.

4. Pays ateadily: no lean sansons.
Bilg profits to e mmde in srmsllest
tawn or I-IEI.Il. ealy.

5 Absolutely no experience
neadel to be successial.

6 Mo ::l:l;_ﬂ-nlh'a equElpmaent
sl war whale Smivestment
will b leaa than vour first weel's
potantinl Incomnse,

This la truth; not fictlon —fact; Bo
theary. Totbe biost of our knowledge, no
ather business in Amerlen ofers anes
tenth the opportunity Tor prodit and in-
dependenoe,

of any salary or wage they

Vision Torned to Renlity

Al manths ago, thin amasing, money
making product was nodlking more than a
dream—ike vigion of its inventoe,

Toduy, it i8 a reality with every detadl
perfected—oomplete with tested plans of
operalion  worked  out-—all  necessary
poalpment rendy to turn wver 8o those
who are J:ro:-am-d to develop this new

“gald min

]"'nI'nHﬂuslt-- to-House Canvassing

This = oot am agent™s proposition .'.|.r.|11
dews BaE Feqire any canvassng, "ol
simply place your product in aeores auch
ag dellotessrns, procerics. drug stores,
Lars, beer salonae, oo, o racks whibch we
firrmlsh. Seores =l '_.'uur entire ouatpmat.
Yo sl at wholesrle only, in dosen and
twn dozen lats,  Alber allowing Ehe stan's
prodig, wou still have 1000 on your im-
vestment in raw malerials,

210000 & Week, Net, to Start

Acconding to accumte flgures, the vepyr
milmum of the frst cpermation shaaold
preduce a net eash peofit of ol least
SINOLIH & week. Slpes it is possible to
make S25.00 x day, vou can e that it
would take anly four dovs of full operm-
tion to make a profit of $100,00, This we
figure Lo b a mindmum,. We world mat
hie interested in licensing men who coulkl
ot iEmke st least that much every week,
Thien, a3 desnamd increnses, other men
can he put ta wark for you aed you omn
dagble, tripke, or quadripde dour woekly
profit as steady repent busioess develaps,

Without canvassing!

Mo Ex]u-.nm'.w_-. F-quipmq:nt
Ordimarily & propostion as hlg as l.ll.la
'-'l-'l'll.-||l:I regairte the purchase of expensdye
vguipment.  But our manufaciuring pro-
cogs g Bseen a0 gimplifed that we can
furnisk vou with evervilisg vou need,
ptart of making a profit the very Gret doy
—all for an invesdpenl 1hat o can earn
back the Grst few weeks of operaiion.

No Experience Needed

Abztlately oo experiEnce {5 required to
quickly becoane sueseesiul in tids thrilling
and fascinating mew business. We tell
¥ou lsrw ko abari—Nhow Lo establish’ vour-
self quickly—hew to sporate the buginess
the very day yvou are ready to go. We
furnizh all oecessary plans, svetesns and
efiiipEient.  Any ioan with ordinary in=
telipencs ond a real deslee to ageoeed is
Loundl to make money,

Fuaects Sent Froe

From the foregaing focts, you can readily
aon Lhit thia 14 5ot & business for the timdd
aperator who is satisfied to make & e
living, but far the wide-gwals, npgrosive
poegetter whno wants io see hils eaergy and
eithusiasm produce the greadest possible
results in the shortest pasalble e,

Toall siech men, we request permission to
mndl an nausial ol complete presenta-
tiom. There is o Bime to lose, Todaw
thig propogition le new,  Tomoorow it will
be @ little older—next week a little alder
etill. S0 get the fncts wichowt & mEoeierE
delay.  it's the mewcomers in any enters
priee of this sort—the “ground focr
operators =who always reap the richest
rewards

Thers is no cowpan on this page. We do
nat want b hear from coupon clippera,
If vou don't agre= that this = woarth a
Jetear—ar 4 telegram=—yvol ate ol the
ishn for the business.

S0 write or wire today—withowt the
slightef ermt or oblbgation=—gml get e
information that @n make yow indes
pendent far life,

HIHG K. Eﬂ.,nl:.pt. K-iillz

§1 West Illinois St.
Chica LT Tllinogis

When writhee to adeerlisery pleage menlion Popilar Mechowicos
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“WHERE TO, PLEASE?~

SCARCELY a day passes—sometimes scarcely
an hour in the day—that you do not go
visiting by telephone. It is truly the magic
carpet that transports you, quickly and
easily, to places you would like to be and
people vou would like to see.

Who can estimate the value of the
telephone in the daily lives of millions of
men and women . . . in time and money
saved, in increased efficiency, in secur-
ity and priceless help in time of need!

Contact, communication, swift in-
terchange of ideas—these benehts
the modern world offers you. The

telephone is one of the chief instruments
by which you can seize them. With it at
vour elbow you are ready for what may
come—for opportunity, for emergency, for
the brief word that may open a fresh chap-
ter in yvour life.

Within the next twenty-four hours, sixty
million telephone calls will be made over
Bell System wires—each a separate,
individual transaction, complete in
itself. Yet your own calls will go through
as quickly and efficiently as if the
entire system had been built
especially for you.

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
TWhen writing to advertisers please mantion Fopular eohanick
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overshadows them all /

0 beard can browbeat a Gem.

Stubble thar takes the heart our
of other blades . . . swiftly and meckly
vields to Gem's tougher edge, sharp-
cned to frog-hair fincness by 4840
Separate stroppings.

But even this super-keenness would
be partly lost if GGem hadn't pacented
dual-alignmenc, which adjuses edges so
precisely that mot a bristle o contour
can escape 1ts swift, smooth, non.
scuffing stroke.

Note the one-piece frame. Note that
there are no removible parts—nothing
to break—nothing to ger our of order—
nothing to mislav,

Note the bevelled top, with the cor-
rect stroke shaped in the design, so
that you're compefied to shave at the
correct barber-shop angle.

Mote how one numbered edge is pro-
tectively covered until the other has
been used to the limit.

Maote chat Gem Micromatic Blades
are 5095 thicker to get that deep
wedoe-edge so dear to heavy stubble
and tender sking, We make them of
the toughest surgical steel. They last
so much fenger that there's fers shav-
ivg and we sacing in “serap-heap™
substitutes,

The fiest razor to fit eicher single. or
double-edged blades (provided they're
(Gems), The first razor 3o confident of
its perfection that we'll mail a trial set,
with a single- and a double-edged blade
and the sxaeer gold-plated
frame included in Gem’s This One

regular Bl outfies, for 25c.
Cenpon, do your didy!
JB

GB-BXQ-5UTE

GEM MICATMATIC RAZ{}R AND BMDES ' g ]

When wcriting to edvertisers please mention Popular Mechanics
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Learn RADIOTEL

ELECTRICITY-TALKING PICTURES

Times are peitize boiier, FPrepare for 1004, MNationsd will quickly irain
you Eo gualify for good jobs m ol beanches of mdio, televizion, ial
pirteoma, brondmecizg, opersiing mnd  genersl  elecdriciiy, Thomoug
u-rl-::lra] Trminimg- thrur SIALINE by mmderm  squinmest N atnal
graduaies in demand.  Eegnedles of sgo or edusstisn yea can learm
thewe profitabds irades in o fow mond

Qualify as a  Earn ROOM and BOARD whils lsarning

Badic ir Man TE5 of ouf plileils gafn living axprasos whils

5 Termving trasning. B Ip »oo Est a |
Television Expert -

For limited simas will allow your coach reilroad
Controd Oparator Inre to Log Angelss,
Sratbam Teolnlalamn

i i TRAIN IN LO5 ANGELES

H.nn:r.l-ulhr This ks Uhs [deal I:I|;|l. Cremied ol (Hrealeal A=fieiy
Elecirician ls ay Tuize ey od Eopily,, Saoh
and many oiher fobs Sared for frea o bezalk sl b L ke Ll

NATIONAL

RAPIO ¢ ELECTRICAL
SCHOOL fosrAngeles

D, PRA-1E, 40046 Figiveroa S
Haiut Hook el Dall fsfadils of Coumpses

KAME
ADDFRESS

Sampls Uegr of OFEN ROAD for BOYS
I”-'Uldl"lr. B0" pagos Ehrilling storles, Bles
UFel, EporiE, MYEiar & Fr mhar-
mhip I WIMKIT CLUH, hedrs butten, D
GuLht, catafog and zew plan FoF ey snay

maney mnil geell . Hi ' 1
ALL BRI To hilantem T, T

i Write today (o WINNIT CLUB 30

Cipen Road For Boys
120 Mewhury Strest, Boslom, Mass.

X gard AT s smak
¥ fer pewings. 'Wrhs als . W, TAMBLYN,
450 Bidas Rid., Hersas Co, 0. 5. &

BOY S—pnd grown=ups,

GET THIS 96-PAGE BOOK
By Dakits et 10¢

instructive and entertalning Hitls
book. Male L']r-l."l.ru-:l1u1.'|lrli:-, |-F“l..
bagzzers, signals, Ughis, secrei lecks,
eleotro=plating ouifits, telegraph
instruments, and Dumerous amusing elecicie tove. Hos
simple, illustrated deseripition of principles of elec=
trinity —and of dry batoeries in partioalar, Sent post-
pald for only e, coin o stomps, dddress Nadional
Carbon Co., Ine., Depe. PM, ¥Newe York City.

Play the Hawajian Guitar

like the Hawaiians/

FAMOUS NATIVE HAWAIIAN INSTRIUCTORS
teach ?u: lqﬂlarl'lu':.!'&:rin:ll.‘i npinstrument ONLY
4 MOTIONS — Mo previoud musicl knpwledge
nesded. OTTR 52 EASY LESSONS teach von

thecocho pting mpsic you lsear ever Lo nl:ﬁu.

Gm‘*w emrodl
HAWAIIAN GUITAR, complete

laying outilt
WRITE AT OMCE for atirac- | P
tive offer aid asy terma, | B0d carrying ~—

FIRST HAWAIIAN CONSERVATORY OF MUSIC, Ine.
Bih Flatr, Weslwarih Bidg. Dapi. 260 Haw Yark, M. ¥.

Approved by N Vork State Board of Regents
BARGAIN CATALODGC

FRE

000 beoks.of plipob-
Hakars lintadt Tn cne WA

Angzal Hpogadn Gucal

of 33 n w, Cild- favocitea
furwnos, ;'1 on, Juvesila, His=
, Bcientifle, ste. Ser rﬂc-dr-m.wﬁ Hbraries
thoupands of individoal custommer, m tenrd
for our new 154 catalog, * Bargnins. in
THE ROOK SUPPLY COMPAMY, Dapt. 21
584-588 Went Monres 5., Chicags, llinsls

Ly WATCH REPAIRING

AT HOME vou oz bers by oor molEm anl
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Speaking
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Dhrarcanss "~ "sage- Cright gatn antd.dnnfrlonos,
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RADIO ENGINEERING

A Instituwtes offers & combined course of high

standard smbracing sl phasss of Radis, Praoe-

tical training with moders cquipment at Mew

York and Chirago schoals. Alsa specializad coursen and

ome Seudy Cowries under mew Mo abligation  glin.
Illustrated Cataleg on requast.

RCA INSTITUTES, INC. Dapt. FC-13

Varlck 5t., Mew Tork 115§ Merchandise M Chicag
e Hr:ﬂnl::ld Standard In Radie Training nﬂﬂ-:'l"h““ 5
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Cash Payments Adwanced Writers of Songs
Used snd publication secured, Send us any likely

material {Words or Music) for consideration teday.
Radic Music Guild, 1850 Broadway, New York.

Inventions Wanted

Patented . or Unpatented

Oar manofactarer-olisnts Bow want sdiditiosal sound,
practical inventions.  What howve youad

Chartered Institute of American Inventors
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m— With e paeape of
——l tihe National Industrial

Recovery Act, thers will
bo placed before all
brancheaof theaccount-
ing professon greatly
[nereased opportunities
and respomelbilities.”
Editorial Nofe
June 15, 1077 Bulfe-
fir af ke Natdomol
Assocaadion of Coal
Accoumianis

EVER before, has there been ag

i an OppoTtunicy a8 Mow

fafesgfﬁl:i-:-nt bgslﬁmp-cria and ac-
COUMTANTS,

You know, of course, thar ac-
counting has always been a pro-
fession of outstanding oppartunicy
—a ficld in which the capable,
trained man could pgo faster and
farther than in almost any ocher
ficld. But we believe that all past
Cpportunitics are going to be sur-
passed In the next five years,

And here's whys

In the first place, every hrm will
watch itg accounting as never be-
fore, This depression has :uutpht cx-
ecutives the vital necessity of know-
ing all the facts about their businesz,
where their company stands all the
tirme,

Then our new governmencal
policy—controlled economy—forces
the keeping of beerer and more com-
plete records in every office and
plane. It will mot be a marter of
choice with any frm—t will be
necessity.

For instance, the National Indus-
trial Recovery Act, with regulanion
of production, minimum wages, uni-
form prices, codes of practices—
centers around cost control and uni-
form accounting within each in-
dustry.

The New

OPPORTUNITY
in ACCOUNTING

—and how you can take advantage of it

The new Federal Securicies Ace,
with its insistence wpon publicicy
of complete faces about every com-
pany selling its secunties publicly,
will compel more frequent and more
accurate financial starements—and
these in turn eall for mere and bet-
ter accounbing,

And as business gains momentum,
there will be a grearer demand for
trained bookkecpers and accoun-
tants—they will go back to work
sooner and in larger proportion than
any other group—in fact, accoun-
tants tell us the demand will proba-
bly soon exceed the supply.

Azl for the Facls

We need not tell vou what that
means in opporcunity for the
capable man alrewdy in accounting
and for the able man who gets
into accounting now, Nor need we
argue for the pracucality and value
of LaSalle training in Accountancy
—aover S00,000 men and women
and 1,200 C, I, A's have alceady
tested and proved that,

The only question 1z aboue vee—
whether you fit into this ficld and

La Salle Extension University
The Institufion that has frained over L200 C., P, A's

T T . S B e s e S S N SO S N I B

whether vou can and will prepare
vourself adequarely, For accountoing
i.i A :h::u;i.l',‘.' wand to Summan suc-
cess—it demands much from the
man whom 1t rewards highly,

You can answer that question
wisely only when you koow the
Facts. And the ecoupon below will
bring you full faces about these
demands and opportunities in ac-
counting today together with the
derails about ehe LaSalle 1933 home-
study training in Accountancy.

f vou are dissatisfied with yvour
present situation—and in ecarnmest
abour achieving success—ger the
facts—use the coupon—NOW,

LaBarre E:rrF.l:-rsm'q Usniversiry, Dept. 1264-HE, Chicago
I'd like to see wheeher I should take up accountancy. Send me—wicthour obligation or cost to me—your booklet
Aeeountaney, the Profesrion That Payr, and full information aboue your Accountancy [raining program.

Other LaSolle Opporfunites:

If more interested in one of the fields indicated below, check and mail now.,

[ Business Management

O Modern Enlurmnl.h

[ L= roe of LL.

O Com Law
T I i ettt e e
Prreremt Pordliom oo oot st s et e s
AFEEIE i rnm i e s

U Higher Accounioncy

O Peraonme]l Management
O Practical Acopunting mnd
DfAce Managemang

OExpert Bookkeeping

e A 5 A R 3 U S BN NS Y R

G P Al Cosching
L Buslness

[ Buesiness Englisl
[ Stenotypy
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NEW YORK

ELECTRICAL

SCHOOL
Opportunities

for Men of All Ages!

Every phase of all branches of Prac-
tieal Electricity taught by Actual
Practice in America's Foremost In-
gtitution of Trade Training,

Special Course in
Autemotive Technigue

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

Visitors Welcome.

New York Electrical School
44 W. 17th 5t., New York clty

P o

Pictarial
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Recently we bave received many letters

outlining problems similar to the one

you now face,

You had planned en stepping from hiph achoal into
college. And your parents bhad planned on it too.
But the economic upheaval of the past few wyears
has played havoc with countless well-laid plans—
and family budgets.

It's tragic in a way, but life is an expedence of
constant changes. In the final analysis we are respon-
gible for our own defeats—and our own victories.
Mo man is ever licked who is still willing to fighe. And
with hope of a college career gone, you are still eager
to fight for realization of your life’s dream. You have
a spirit not to be denied!

You want to be an electrical engineer. You had
planned on studying this subject at college. All
night, youi CAMN be an electrical engineer,

Drected home Etlld‘j" is the answer to your |:|m!:|—-
lem. Maybe you are fortunate and have a job, The
answer to your dream lies in the utilization DF':,I'CIIJF
spare time. Many of the world's electrical engineers

got their starts by studying Intemational Corre-
sponslence Schools Courses in their spare time. This
15 also true of leaders in a wide range of professions.

Our Electrical Engineering Course, as is true of
the other 300 courses taught by these Schools suc-
cessfully for over forty years, was prepared by out-
standing authorities on that subject—and is under
constant revision. The list of subjects below indi-
cates the comprehensive service of this institution
—a gervice that bas been utilized ]::5" 4,000,000
ambitious men!

Understand, we do not claim I, C. 8. training is
a complete substitute for a college career. Many
college graduates, however, have found in it the
additional help they needed to attain certain
ohjectives.

But we do claim that, in technical knowledge on
a given subject made available, L C. 8. is the equir-
alent of college training. And the comparison is
made with colleges of the highest rank.

You are standing on the threshold of a new era
in this nation's economic and social life. Today,
more than ever before, training is an essential to
success, IF you make the most of your talents and
your opportunities, great things are in store for
vou. In your present situation, L C. 8, training is
a real opportunity for you. Talk the matter over
with your father and maother. The cost of an 1. C. 8.
course 18 remarkably low, with the privilege of
small monthly payments.

Cordially,

FIJEHT

INTERNATIONAL CORRESPONDENCE SCHOOLS

*The Universal University” BOX E682-G, BSCRANTON, PENNA.
Without cost or obligation, please send me a copy of your booklet, “Who Wins *
and Why," and full particularas about the subject Fefore which [ have marked X:
TECHNICAL AND [INDUSTRIAL COURSES
3 Architest C Telegraph Enginess FMumbing [ Aermm Fittizg [0 Alr Prakes [ '.['ﬁl.u.ﬂp.lﬁm | |
[ Archiestural Dealisman O Tl Wonrk O Heating “I,_.l ‘rzalaslon O Highwny
B C Mechnnloal Faginosy [ Blret Iu[-a-'l.nl arker O Chemislry P hlrl.u.ln.l'
el working O Mechanical Leslaiman Hiene [l Coal Mining
Contraoior aeed Em.nn 0 Tockmakar Stm= Fleririo Enginesr J:I:‘.l'n;lunn
Atraotural II'l'lH.lm.l.n. Puttarn LD Civill Enginesr L | Bollermakey [ |
O Streatured O Mpedittar O Timsméih O furveying and Mapplag L Texclls Uvemees o Bupt
[ Elewiris “Ian.l O Daridan T kel rigeraihom O Cotesn B anudectiiring
El [m] Bud L . lmuluul:l'- ] Woolen h[uuh.l:l.uriué‘
g"ﬂ'ddu[. I: and Ciam E E:::.l.l.uu En I'IPI. ]L % Elrlllpl Jl?ulhlln- B nﬂhu'i'm FIIJrlrl-I.III:':l 1
hop Blusprinis O Agtomobils Meshunis Foremsan O Blsrine ir
BUSINESS TRAINING COURSES
O Buainess Mansgainment 0O Coat Aseaunsant iy L neén [ Esil Bellmil Cleck
e NN L X N g et S
O Pereanne] Matagrasnt [m| Pq-mhlhln{'l:-r'l: O Compdets ] C:i:m 1 LT
O Tradas Wil s b O EBpaniah [T Feetch O £l E-H'I'I-.t [0 IDuatrating [0 Cartodhing
‘ [ Acciistancy [ Esleamusnahip O Adyveriising ] Bail Crrrdar [ LiimBser Ihealar
Name.. AP ciiimisiinans I R
City S 7 LT T .
II pew residy in Tonedo, send dhiy ssupon fo e niernafionsd Oorrespomdenca Bebeoly Cpesdion, Limifed, Wonfreal, Conoda

Wher writing do advertisers please menfion Popular Wechahics



104 POPULAR MECHANICS

g3
97

your Idl-lk I-\lr|'l yau -‘-H—t ".ﬁ
Frlar K. T. O,
SICRUCLAM ERD“-IERHDL‘JD

mmmlmal vear, Aiodern
Htl&ulm;::.ﬁul ode. home=lka Firround

inge.

R O

ELECTRICAL
SCHOOL

Washington, b, €.

for MORE PAY learm ""“l

RAFTING :::

"I"'I"T' READY FOH PROSFERITY. De redy for RIG
.1 will trelm von sk rll.;u:llnum by minll an Prastieal
rnnlr.;- umtl I FOSITION, or prepars: you fof BET-
TERFAY an the Job yoi have, AlL tonls amd drawing tahle sane at
omee I ¥au enmodl now. WEITE FOR FILEE RODE.

EHQ-IHI'.EH: DOBE, 1951 Lawrence Ave., Div. 19, Chicago

ENGINEERING
:wu?’ﬂ(“ ITECTU HE

ByLif L, irslslig. Bl 98" SEpsrBiasg

I'I'ii""I Tnnin::!ﬁumﬁ-nu.zct

WANTED — Ambitious Men and Wemen

exrerr ACCOUNTANTS

EXPERT
EARMN MORE—Get Rid of Money Worries

Trained Accountants command rerpernsible positions nnd big in-
Cha lsea
::f:lﬂ.. I:I.H'f Im:nau conditiona have enarmaisely in

E-nu:l:—nm-phiﬁ'u
. Leasons prepared and ltl-dhmg'npﬂ'nl:d byoneof
-l'l-mlilht-l H-'Furﬂu-uut accountants, We train you ih

time at home for impartant sxecotive mutln p-ul[{mnullnd
to qualify for C. P, A. Exams. Bookkeeping ||1|:|= T -
eagary, Low cost—easy terma, Somd for Fr.an ooE=TODAY.
Mo Lerres MecEssaxy. Mail this ad with your neme asd addreess.,

National Schoal of Commerca, 536 So. Clark 5t., Chicagn, Dept. A -3

ADVERTISING SECTION

Be a DENTICIAN

ol
[ -@i Liarn at horms to make

e Bridgewark, afc., for Dentiits, Enay
g Practicsl way ba bsen mechaniesl dentistry
2 ab B in spare time,  Fuall equip-
ment of tools and materinls ln-
clided with ecourse FREE. Low
Bl tlan, terme.  Write Tor FREE

- | Eany
IMNMH ab .7 11|
B e tRat I ot nBetves by Cokebine

i

MoCarrie Schol of i r-t.-,
0T M. Deusd Si Dapl SO =‘ Bant
IFH.T TUITION
.ﬂ.l"l!:r TouGraduate

Fﬁu:lu—u] Biop Work., Avesage Hme
cesnplete eourae 12 wevks, Free ELEE-
Tﬁll.'-.ll- REFRIGERATION Coarss il yon
enroll now. Frea In ment Herviee, Write
¥ l'uf HIG FRE E' TTRICAL BOOR.

l FiC ll'-’ﬂ"ﬂﬂ
IH Hum PFaulina SEreat - -L" Fb.h.h-:i.ﬁﬁrﬂiﬂ'

ARTISTS MAKE MONEY

Find sut your nhility, Berd name, age, cooupation and sddress
for Frea t*lnmunu-:l Art Tead,
Faderal Scivoels, Ine., 17153 fubnl Sl Bl Minnsapells, Minn.

LEARN WATCHMAKING

anid becsms iad ent. W
) m&u& I.ﬂf FHF& TFLEJ o

FEasy to learm.
| BT, LOYiE WATCHMAKING 5O . LOWIS, Wi,

B BECOME :s. LIGHTNING

TRICK CARTOONIST"

Facral §U.09 Por langh Pradecdng Prorrem of 21 Trisk Deww
Ixare wiih Irstrustiaes. Catalos ol L'hul: Talk Reppliss Pres

BALDA ART SERVICE, Dept, 1, Oshkosh, Wis,

Improves Handwriting

In 3 Hours

CioFreots poor writing In few daya,
Mo [nklures.
W rIl:-: muiekly.
IMENT, Dapt. 38, SE Lok, Ma.

| MIIISTI’EIS

Marveloas Invention,
FediElLE Fiarinlend.
1ine :nn.JL-i]cJ HE L

Amnzing
Poaltive pread and complets oig-

‘i':r

urnll- mnal la

u, l-H..-rII.J.r-I rrl e

i -
it :r;
Er i-
i EE!;
EE g ol
i E:E EEE_E 3
sPIRFRTy (Le-rp
fieelind J‘i :
e
[

i
ki
§

i
!
H

g
L]
]
=1
'E_i'
=I
et
=F
i

T
i

T
oFE
Eafii,
H

B

g.

5
i

LEs

=}
f:
et
: :
iig
o
L ]

,55
i

oaly

i
:

1
F

158
ZiEE

g; _

]

e Brosbeaa,
3 oihar Paan bl of Mmugmr mad ks
tnﬁu- L d&ny -|.|.. . BT (e
diss=t I thee saidl |||| _,.,-.

£, Bl Mo e

When writing plense mendion Populor Weckanlos



POPULAR MECHANICS ADVERTISING SECTION

114

Make me PROVE that |ts EASY

S50 te 575 & Wesk
#Thn Natlenol Hedio [n=
Eaktuge at e In A posl
tlom o s ko marn mGsney
I dmrwlnn timies thlm 1
over madi Bidore i:l
in the Hadio servies

mem far mysell, whers I
:nn mnke from §5 1 875

m-:tr:.um CoETa, 1580
Franklls 8c. Broeoklyn,
T

Runs Successful
Radie Bushmasd
1. am A Eember of

J, A, Varcus, D?I.E%
& Amie Cn
irmmel TN ’

il

Doed Radio Work
In Spare Time

=1 &m opifaling o 13-
fere farm,  Thren paghis
i week [ teach o Hsdio
gl (00 thi otlier pighis
T maks eecvice  SRllE
Words eannot express my
pratirgde o K. HI! Your
iraindng el me |I1
COrm ||||_'I:'|‘:1-Tlh-| of gash In
B Tl HoaT

Maoore, B B & Box

w11, Linkinsspclis, Ind.

jrou At home in ¥our spore
l.l'l.m[,lll-_l- losscon  dren. Ex-

wtand,

to learn at home '

to fill a

pAY

GO ODRacho JobE §

Clip the eropen nnd mmal
it, 1'man EUrE I enn irnin

time for o hig pay j i
Radic that 'L pend yoe @

nmiinen it, ren.-:L :|I:- sen oW
elenT |l|p1|‘| Ay it s to under-
Then vau will ki
why many men with bess
than o grammar schoal el-
ucntion and oo fechnical ex-
Emuru i havo hr:-nmq BRaakin

sreriannd are enrmag two
tis thres times their former
Py 2an remaltof my bradnlng.,

H.lml Radic Exports Make 540, 560, 575 a Week

shomt ten yera the Rodio [ndustry has grown from
I.i" JHNE to buandieeds of mibdllons of dollar:,  Cryver SHLUHE
joba hive been ereabed by LhE geowth, and thossands more
wil] ke rreatesd Ins ertln develppindnt, Many men
mnid young men wiCh the Aght trodning—he Kind o srxining
I Eive v in the M. B, I, Coufse—hoy rut-rpp-eu into Fadin
st two and thees tiesea thelr former aal

Many Make 55, 510, 515 a Week Exltra in Spare
Time Almost at Once

The day rail eneell with me, [eend poil Inecractinons which
yel sk mu.-ur |||||4.-|.1Ewinr dolmE &% Jobs commen In
FrHIEL bnrhoel, f=RAILE ETOEYETY Lllnuﬁ_
gl v A '-:mruel.mnu youl I.||I'nrt:|il:l-:-n oo seryielneg poquelss

makles m! mefe T pive vow Ebn ileas thai
I'nndt M Eix B1.000 & Viar for H [, mwten A Blerdr HllnH
tHme. BV O lerse B9 Tasn i @A Lo © olrse that pays for ikl

Gat Ready Mow for Jobs Like These

Brosdensting Alalbans use enginesrs. nperators, station

i.l'l.:jﬂ?l ool pay um b .ﬁ'lﬁnp:rﬁg :11E:nurm:1;|'r;?;;|':l:‘-
L ¥ tostems, lba Oremen
BECYIDEmR, lil'r'ﬂ for bobs  paying up B B0, THNE & yenr.
Hoal n:-ﬂ.'ud-:hm o hlga enjny IlMe, see the weekl, with
Tm&rd“::lrﬂ l:-dgl:nrﬁ frie, mﬂ EEL mmi plyeﬁlﬁ_n::ﬁ':ﬁn
andl ] f empoy = -
agera, nesl pay N oo $100 8 wuu My bestik t#lls youl about
those &nd many ather Kinds of Interesting Fadio Jobs.

Tolevislon, Short Wawe, Loud Speaker Systorms
Imcluded

poctusity for ¥ In Bsdko, Tt futare B oer-
.Eh:r':r'glggh |1|1l'I u,-:frr wu}':.ﬂ- kil spenker syatoing, polloe
, mitomabtle Radio, aireraft Radio—in every raseh,
opments and Improvemenss are toking ploce.  Hors 5
o real faturs I'|:|' thaiisands ani Th:r'u'lurrdu al men
whi really Enoe Hadio—men with N, L. traln-
ing. Get thn l:'unln.u: thnt vpHens thi md o grod
nay AEeiz.

You Get A Money-Back Agresment

I'm & Fore that B R/, T, fan traln yon safbsfae-
torly ghat [ will scres in writlng 1o refusd
penny of your toltion 1 yoa sre net satbaned wis
my asdl Instretlon Bervics mpon oom-
Lam.

FREE Ei-page Book of Facts

At novw, pnd bn pilditins ta the sample k-ma-n I'El aenid my
k, U gien Hewarids (B b, [res pEy A b hogs
feldawr aver 156 vears ohl. 11 tells ¥ '-'«'I'I-'H'E e goadd
Johe are, what They pay, ull:lﬂ:.'-:m nhout mi Coiaran, what
others whn have tikes It are dolng nodd mskin t: Firel ot
AbAlE .

what Hadin ofem you withaul the slghtes
AT ROW!L

J. E. Smlth. Prosident

Mational Radie lnstitute, Dapl. INF
'llll-l-l-llnlll-!. . €.

TN shnw you

By Conree 8 not all theory,
hivw touae my special Radio equipment for eon-
durting exporiments pnd building careuiis whizh
illustrate importont pricciples used in wivehi

woll-knrwn sels s Westing-
braae, (Fereral Eleetriz, Fhilea
11, & AL, Vielor, Majestso Illld
uthers, Yo wark out with

vl own hands many of Lhe
thimegs you red 18
crur lesson boaolus

Wich N, B, I, squipmént you learn to balld
and rhoroughly undrnﬁrd &t tearing HI.“'P-
Aren b=y con use M, K, 1, eqguipaical & your

aparc-thme servlos work for extrs muemay.

S R dnu]:led
and tri

Hﬂ]..HII.EE of man
this tested way

fo GCER 4
- BIG oA |

J. E aMITH, Prisilont ¥
Mitiarnnl Iodin Inatitute, Dept. 5 NP
Washington. 0, ©

T wani ia inke adnvntsge of your ofer
Reng] me yoair 1res Bample Lassan and youor
hook. * Hich Feewards In Baddia,” 1 @nder=
1 mitamd this reguest dois oot ebigate @

5 1" |eisa Prine Plalnlvy
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High School

Course in
Two Years!
You Want to Earn Big Money!

And you will not be sntlsfied unless vou earn stendy
ramation. Bulare you prepared for the job abead of you?
o you measure up Lo the standard that Insures success?

Far & more responaible position a Tairly good edacation s

necessary.  To write o sensible business leiter, i prepare

eatimates, o figure coat amd o comipilbe inbereel, Yol
mist bave a certain amount of preparation. Al this you
must be able Lo do before you will eafn pramotion,

Many husinees hagses hice no men whose general knowls

edge I8 not enonl Lo & high echool course, Why?  Because

big biisiiess refuses @0 burden iiself with men who are
from prometion by the lack of elementary cducation,

Can You Qualify for a Better Position?

Wi have a an wherely yor can.  We can give yoo a coms.
Mele and sumplified high school course im twao years, giving
wyou all the csaentiala that Torm the foundation of practical
busineas. It will prepare yvou to hold voor own where
comipelition g kevan and ¢ :ull"'l.l.rue D o daosbit your ability,
bt meake up vour mind to it and yow will seon have dhe
requirements that will bring yon suecess and hig money.
YU CaN DOy IT.

Let Us Send You These Booklets

List of Local Students and Graduates whom you can
call upno or phone, Learn how they bave peabited by
[nvesling apare Lime in mopey«making bome training.
“Helective Employment Service,” describing how we
bave belped bundreds of advaneed studenis and gradusics
cash in on their training by sccuring goodd jobe

Let us show how 1o et on (he road oo sucches,
Write roday for information. It costs you only a
A,

I
l'll: Ur"llr'alt'cl of e Hame

Dept, H-93&, Direzed Ave. nt 88th S5t., Chlesgo

Seail ane, without obiligatian, Dell information on the swhisct
« and hew yau will help me win seccess.

Architect . Electricnl Enginess

Ballding Contractor M Elecirie Light & Power

Autoemoblle Knglneer O Teenersl wrakion

Sutoenobile Repairmen O Hasimess Law

Civil Enginrer O La

Structural Engineer oM .'::gfnru She I-lmn;'th,-ut

Buslness Masages L Mechamical l.En

Cert. Poblic Accoumtant O shop Saperd |'||:-:n|j.-|,-|:||:

Accerantane B Anditor O Steam Englneer

RAcmkkenpar E I"1| Sehuwl Graduate

Lirnftgman & Deslgmer Tulovisgm

u
O
O
0
L
[
3]
3]
]
O
O

g

B rrmn s nr v m R a b EE A ididiirn PN

Address..........

When writing please menfion Popilar Aechanica

TRI-STATE COLLEGE

DEGREE IN & YEARS

W‘.
B.E. Degron in Clvil, Electr
:'-I-Hhﬁu.mul. Chemical, ﬂﬂnm.'ﬁll'-

I:u1 N J.:Ill:-H who Inek
JIJE].I. wol moy maks up wark,
]-ﬂ'-:'ufmh. Stadents from all over the
W

Szhoal of Write For calaley
Engineesing 4173 College Avenue, Angola, Ind.

i'".l DY AT HOME
tr-un mm wim hi

ﬁ’ﬁ':fe".?n: u:. le life. He

ll.‘l.-llr n-|1||u.r|:u-

S b T R

<000 l.ﬂm- |
lmrlt:lhr‘ll'.l.: '!'un n“h":]l:-llhhm

ﬂl;
s

|,..-,|.|..1.|.p l':l.'l-l-u Unhvarslty, Dept; i2&d-L ﬂll#ll'

Sell voursmmors

Bagnaivas ‘\.-"\-"\- spars o Adverilsrs ||l| - |:| r--lfgh-'lum.. TheyrT bray 'Irl-l
I. W T Make gy rnrera mr i

B=xil jor FEEE F

'I:n-h-tlh-l‘lhl.hln-d f nEwEp iF
Bepow mwnd whars io sl them wi

!n;lul.l.\,-:.l:; g briier,  Adderem

i UNIVERSAL PHOTOGRAPHERS
Dapt: T1Z

16 Weet X3 Streat  New York City

N YOUR WAY

ToSUCCESS!

DONT COPY — LEARN TO ORIGINATE
IE:.P Hu'ﬂ'!'ﬂ"‘hl:':! :::n’:::&?u'uhl. IGEHI'.E'I‘E::J 3 z‘;

p—,...._ ™ wuirwilenn. Al far daly...
Siwd mame eaal sbirgss [oF Jred Sildile,

RAYE EURNS SCHOOL, Dapt. M-X, BOX 2184, Cleveland, Olsip

BE A POULTRY EXPERT

Make 540, $50, $60 a Week

Frea baak shows bawr o prt sterted goickly. Yoo'll ba eorprised st
b aEnasing profit spporiunicios = cha poolery busiresr.  Wherever you
live=—whainyver gFoii do—ii (& CAET 10 AT 0N & SDATE OF Tl I.|I||:| Eramim
Yree baok tellm mll. Fand for ™ Hew 12 Rabse Poiilier for Prefit" Yoo
ke@rn riehc a1 Bome in mpere tima by =wtheds endormmd by onlleges gnd

lending pralirymen, Know how ta get the masimum profite from Gne
wresting, hemlthy wosl, |r"-ﬂhlr|-ll! AEFeEmenl Droiecis yoi, We have
DPEEar uzndre ‘|r|r gusd joim and busineases of thear own. Write

w07 [res book, Mo obligetion, National Poultry [nstituts, Ing.
Dept. 411-T, 3005 1E|::L B, MW, Washingion, D. T, '

3 DIMES wiLL suy THIS
unigue TYPEWRITER:

& BLAL SUMPEEIE. BIZE §L = 5L WELL BLBLT
HITAL TrFl. SCHD b DIELS WERL WEAFRS

rain BOYS st GIRALS

& i DACE] v 44 Farnwmarib 5, Bavios, M

o ..aTn SecureA
\‘\“ﬁ,mmmm"*’mn

POSTMASTER 51200 to 52500 ayear |
POST OFFICE CLERK 51700 to 52100 a year

R.F. D.MAIL CARRIER 51808 to 52300 a year e
FREE BOOK [0 5. ey fon,

For R yiars T was Civi] JE‘-:rl'll:lvz‘ :P:-wm"ni:r—h .

hel WhiEands. I ritleen IR to Frl'l.?' 5" L —

gualify, Get ready MOW for o positlon o the foture.  Senid for hh,“:
bk, Write o :rnlII rai e T3 A

i _Fanzﬁuﬁ'ﬂﬂnm‘mﬁmﬁrﬂ'mﬁrﬂ;u..'ﬂ.‘!

Fhense sendd me y our Pos ook ! tofsrum aCGovernment osition.”
.ﬂlh'lrrﬂ ................................ e ——
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musc!es I

{GEE...Id sure like { :
i have real HE= Hﬁ" ;

(So would 1. but it
—_} takes a lm»gwhll ;

can have aBo

DDK'T goet the idea that it
takes o Iot of time and
hiard work for you to get smash-
ing strength and powerful ms-
eular development! And don't
fool vourself into thinking that
yvou need dumb-bells, streteh-
era or any other such contrap-
tions!

Both these ideas are all bunk
—and I have PROYVED i, Al
I nend is 7 days to prove what T
ean do for you! And I don’t
}Lﬁ. any :ppnﬂlt'-ll]a nlt]-tf. In fa.::t.

W O
LA fo TRy ik peeras
fiednl—and it may sirnin your heart or
vital organs for lifa?
NATURAL Methods Are
All | Need

k!

; CHARLES ATLAS
I Prove in thefirst 7daysYOU
dy like Mine!”

Mo ather Physieal Ingbrucier Ia the Warld has ever DARED
ta make the offer he makes In this aAfouReement.

'.,..

s short time I hnd the kiod of body
you s here—the which has
twice won the ditle of “The World's
Mot Parfectly Developed Man."

This Secret Has Helped
Thousands

Thousands of other fellows Bow
knuw this peeral, too—and know from
their oW n:-rul tenes whab
Drvnamic Tenaian has done for them.
Whan they turned to me for sdyiee
they were just ns frail amd puny & i
ones wis,  sow they are life-sized ex-
amplea of what n mon can u.1|d.
to B——with :rmgh.t].- T
endarames, amd |1|1.|rll:l'|leu I:-lllru.l:- mtandd
aul likn bridge-cables all over their

ien,

I hove writben an interesting book-
let, Ellid with pictures, which tells myr
iM’Iﬁ.‘—HII.d theirs. 1 would like to
gl you & copy of it eoticely free.

Let Me Send You My
Free Book

Om this page m will sia a5 aotieal
to of bow 1 . This pie- I'd kee wou ta keow what Diynamis
hiia mot haen imany way., Tension has dooe for me—what it has
El'n- ml.uq:l.u I:.u.*.r: :Iﬂjl_a Elrr nihmd—-
een 'painke and what it cun do
o' This photoe- FREE BOOH for you! This
graph is the Gamble & stampl [itle coupon will
camern’'s honest - birseg wain iy fpes
TR e
Ve or it
bady, I myaelf ia oo ecost or ab-
am to prove Jhahnn of any
Wik sy soret of Wlin setr same pedanf ond—ed no ooe
Dynamio Tension drass paiiy o ths cou | Wil call upon you.
can do for . Mad B F ba s I just want ga
Y?]‘IJRH'. PP E:II Ih‘I:-'.l _1'|:H.lr
o look at mo
W youw wmih.ln.'l:- ize meas the  cam do for you h'fal-i_hﬁ-'-'u d-l.ln: I'|:-:r
same man [ was a fow years ago. o many thousan o Eive
T-'nrr: 1 was a P]Iﬁ.“‘ﬂ.l wreck, o 97- o beoad, poworful ﬁhi}ul-d-ﬁru. lireps
o wesldi t chested, spindly  thot b with smnshing s I:l:.r :
Brms mqun Illikiehp HE:.W chimt w elam:.l.ind.l ot soldi
woa worried—an &1l muscular, o nn enh."—du'm!
b, tlbdwldel;iwlnt & wasl!'rhh: ch- Eﬂi{_{ﬂnh :'Lt.l! make otbora look like
something = m ; o warla nex you.
msd Hhm'mn'. ﬁ.:'.u ugﬁu;'rrua" 'Inl.lh;lﬂtw nm%u a stamp l.-u” thl
wi Wy was  body B TEine i 0
ul:npﬂ nnl-u.rd, l.lltE 'h:ndl.: surel -l!lul.ll:lnn-ﬁ TﬂD.ﬂ.jE ERHF.;?LEFE
um.m is what I called Dn'p'l;.. 1 £ 23
it E l.:hh socrek o work, Al in ﬁl.. M.
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CHARALES ATLAS
Heoldar af ths
tidfe * Ths Warlds
Moet Per fecilly¥
Pevaloped Man™
i o o e
pePition in the anly
mnatienal and {mters
Axlionol contead
hald durimgFhis
waal T'§
IR

GHAHLEE ATLAS, Dept. 8-12
| 133 East 23rd Street, Mew York City
I wani the peeaf that your system of Dhynomle=

Im'f.lh will NMI I Hﬂh{l!h | e &
enlthy. husky besd and b musale in

Eaml me pour Iree .'I.l.uth h an

Birength.

Name... maaaarene= reammaa
I;E'IH..EI':IME-:I"IHI:-HIH.III:I]]‘:I

Address . . FrEmttsrrenm—aa L R LR

ClEF .. vvnren
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® SHOW CARD
LETTERING

Here is the very course you need if you seek § position a8 p
Show Cand Letterer of Sign Letberer, of want to have a business
of your cwn. Complete and practical and especially arranged to
meet the needs of the student who studies at home. Written
by E. L. Koller, Principal of the International Schood of Art,
member of the American Federation of Arts, and The Mational
Soclety of Craftsmen, Mail coupon for Pree Bookler.

F —_— T — — —— T — — —

I INTERNATIDNAL ECHOOL OF ART "'"'"I
I Divisian af the Internaflanal Cerresgandensas Sehools I
| Box ¥5§6-G, Seranten, Pasna. |
I Wiikaut st or ohlleatinn, please eend me full dedsfls J
| of Four Bame-sluly ourss in I
[ O Ik=stsating [ &hew Card Latharing [J Cartening :
I BB, 1m0 04 ke st e T 0 bt bt v e s |
| |
T T — |

LEARN AUTOS

IN LOS ANGELES

ILACTICAL &k lI-Il_s? EI 1 Py v i
Lf IMkiaisg o ral 'rade Hobeol in West. TFhast sqolpesai—
Bt reaadel Bitod Lo owork en,  edieadisl nllw-:l:l-'ll.h llr\-rjl Bruab il Riild widl,
e sdu=atian ULGEESAETY & -|| “I:-.- Uhparils I GET TR
#han. Dar osdustss quallly lof @eed sk '"ll"!1r"-1' mrvies. LEsios

[ .4 L=
- EAIH:. Hlillﬂﬁl_lhlﬂﬂ BOARD
TaclRE i, =i hral ra s
i T S o PR LT e T Eomty e B
5 m.“ ﬂjul‘. e h Feus R Ry S i N - . v
Send Tor Free Dlettrated Book

ik Ells hosr wove cidn besoneed 1ealned 88 bowwsh pos, [ giess dcll geinds phant ihe
L] I'\-rlr-lr\--rl.: Hﬂ-rﬂd b1l this milEcr-dellir lash u:h- Frral roigae

— — —— — — e —— —

i atl b rein | i B e |
Boapei, Fbdke 13 ..ﬁrr—"' B Lax Lapalas, B,
ﬂ::-ﬂ-:rd e Paur pew malanged Fres Bask asd &l details sbaot K. dare offer I

J Bt
A RAILWAY i

BE TRAFFIC INSPECTOR U

BOTH BUS AND RAILWAY —STEADY PAY ||/l &

QOO PAY for detivemars=10 fa A5—trali] aa Huw and Builiey ¢
Parsmorr avel Dr remaiin | " 'I

H 14}
For 18

psa ,.-_F—'

o Boodint, --"'

.UlFII! Euffals, N.Y.

1Iud|-1B.| mlTuI.lq

GOY'T POSITIONS

SPLENDID SALARIES ;..

E105 T %204 MONTH
1Ry, Mall Clerk }Tmmigrant Insp H"l
matress

1B ik Lnborer I
H. F.D. Carrler !-rl,?d[[nr =
rlal Agent Tl’."l.tp'lu:m! Cipr, B

IELOEE | nspector +T1. B, Horder

Madl Carrler I'H-Irl.l[
| gl‘. 1.1'.'.Izr]: :u%".huu;Tru.‘r
L] Take
(RS i asTER gkiibed Laborer

JArastesl Cler
Ol el Boresu, Deat. 110, 81, Laals, M
Sond mas F, :EE it | ey lII-\:m.' in E.l.ullgl"hr T}
Gavel mawal Jokhs mar
apporiunithe, s, LLL SENT FREE

HEINEIM- HHH.'

| Far
2, 0000 other LE
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Books on Many Practical
Subjects

mu“HEtIHunln Frem ppecislises In supplying the oatstanding

an many guhjesta, A8 Dgw

'II'III revisn Chee et aooord lngly.
ARMATURE 'H'IHIIIHG lrll

Klaitor 1 [ AP
I'JT'E- EN 'I"L‘:I.ﬂl'lﬂll.
Diykea, Mew 183k Editlon
weid Latssi Improves
mEnEs. . ...,y e~ 3800
AUTO KINKS
Whl.ll-nm H-n:pllrm.l-u 'ﬂujr;
AUTD PAINTIN
REFIMISH Iﬂﬂn —
F Car Owners. ... .. CEL5E
BIRD HOUSES
How Ei Maks 519
BLUE PRINT H‘El.ll lHG
Dulldlng Trede,...... 4.

n?qn.'r I_|-Il.|||..|5|r-m
(33 ki of Populs
MHEIEIE!IFM ?Ep, ,, .r:ul
BODHKEEPFING
{m I‘-'Ehmlma Er'r;' g ellr.:ii
BEOY MECHANIE
Fammea 4 Val. L |I:

4HHI Th EIBI-IJ:MEI:E ST.00
BUILT-IN TURE
Complete Instruetlons. . $2.50

CALCULATOR

Hopp's Mathematical. . §1.00
CARFENTRY

Hand Bgok of 336 Hinks 51.50
CHALK TALH

How . . oooeuineaa. . 5100
CHEMICAL MAGIC
Fun and Edusatios. ., §$i.00

CH El.l'lﬂ LET SIX

IL- ] JBEIHMH.H .00
VR
CONCRET
173 w:ul of Telng. ...51.00
DANCING
Mpdern Ballreom.. ... .52.00
DO TRAINING
T-lll‘"_ﬁ-urrl.-g, Btpge and
nving Miciures. . . _ .50
ELECTHBPLATING
Moderm Prastlec. ..., . 52,00
FARMER'S BOOK
o HI Elnka nnid Book
Furmers” Wives, . 5100

r-l:l-l:tr VE
Exeellent book. ..., .. 300
P s ook o1 prat
ol e
making in .]3......._1-:.“
FI.IHHI'I'I.!HE LA M W&
Mctlorn BEyM. 200000 S0
CLASS
WOTEINE . v uuavs waaq 51276
HOME REFAIRS
Practioal Book of. .. .. .92.50
IH\I'EH'I‘HIH

EHLE hLT?.u.... v o BlBR

LATHE WORK {METAL)
mnd Dirllieg and Thresd

11D AT T A —— ]

LOCD ﬂhlrlt'l
& Passenger

Litnographie Madel Shows

Every Pab o oaana .00
I.Ili CARIMNS

How to Bl ..., .. 5250
MAGIE

200 Mew Triocks for Am-

o 1 Y 1 .1 .
A T o Prac.

tleal Bas, . ....... F1.E0

of merll pDp=ar, wi

MECHANICAL DRAWING
Pracleal Courss (o, ., 51.00
MONEY MAKING
Formubss (10,000} , . . , . 54,00
ﬂ'IlHEAH LINER
1EE D, Lu\h“;"ﬂh'lﬂ Mindel,
Ehows Every Fart. ., 500
ﬂ“Thﬂﬂ'%IE‘FPﬂﬂ‘-

for Making & Living, .. §3.008
OUTDOOR SPORTS
WFAHEEE ‘Roumd
F-II-IIIHHE [ By —— A ]
Lo [ ] wF a0l
FAFEIEEH!E'.GIIEI‘tmm
(1L P &
l‘l‘.-l.ll'lil hlli.

o LY
FHEEFEETPH’" HHHH-
00K

Fractical Methods. . . ., $3.00

RA I!II]
Am andhboak, . 1068
H‘Aﬂ-lﬁ llﬂ'l"l'ﬂl NG
How o make mu:ma.'
HI’::II:-EE' aition
ERVICE

Hauu.,ll rAll !ﬁul:{n'l 3500
REWINDING SMA
MOTORS

F tlenal H, P, ,..... 558
ROCHK GARDENS
]'I-I:'lli'lll:ﬂ Whme ta
Sl L,
SHIF MODEL MAKING
wn of the Seas, | 31,
EHOPF HODTES
B Vale of S8 Valg-
able Hinke. . ........53.58
ELIDE RULE
L T - ]
STAMP ALEUM [Moddrn)
Hetles. ., , .. « 51,50

13,0060 Vi
STEEL SQUARE

Foeket Hook, Practiosl . §1.00
STORAGE -lTTE RIES

(e work] Bullding
ani Renkleing. . ... 52.50
TELESTOPE ﬂ.i.ﬂ. NG
ARBIUE & vane e 93,00
TAYS
Esarto Make........ . 5Ld4
UPFHOLSTERY
Esally Followed
Instructions. ..... ., .. 5160
WALL DEC DHITI il |
[In:u'lur:l et
Rdetmnda. ... ..., JEE.p0

WELDING EMCYCLE-
FEDI

A0 Blethods, . ..., . 5500

WHITTLING

The A ol.ccaasass. .. 5138
WIRING

House (Mew Bonk) , ... 52.50
wWooD TURMNING

Croirse in Proctiesl . ., , $1.58
WOooDWORHING SHOP

BMotor-Trriven (5 vala,) §5.00
WRIGHT WHIRLWIND

ENGINE

Linhographle Model

HShews Every Parc., ., 9188

Books sent C.0.D. any?uherelnll.Sl

Just #kpck thie hivnls yon want, write vouar pameand addres below,

nrdl Eall the adverisament,

ASOrSEE. . cucviiienaaaasrnann

Room

it 18 yoiuF osder Blank. 'W'.I:Eu.'pal:—
pay him the prioe and 16w SELLE poElEEs,
. remlt when orderiog sncd Iﬁl!l]lll:l!l 10 eipta pif
Wi have many and

other books oi these

Catialog free.
| MDA .. i rmmmanssns s ma s nn s mnsas e e e n s rdh i n e rnn b
- 1 - T _ -+ . S —

LR RN EREEEE AN N IR ERE LR SN NN R XL )
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D3—200 Esat Ontaric
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o e
RTN RADIO |
RT HOME |

NG

. = o SAY these 30
L eading Radio

Manufacturers
. . to their 40,000

LET THESE ENGINEERS RICHT
FROM THE HEART OF THE BIG

RADIO INDUSTRY _Frrrin-

DISTRIBUTORS
and DEALERS

throughout United States
- and Canada

AMERICAN BOSCH
AMERICAN TELEVISION
ARCTURUS TUBES
BALKEIT = BRUNSWICHK
CAPEHART
CLOUGH-BRENGLE CO.
CROSLEY = CLARION
DeFOREST * ECHOPHOMNE
FADA + GREBE = HOWARD
HAMMERLUND # HIGCKOK
INTERNATIONAL
RESISTANCE
KENMNEDY » KOLSTER » LYRIC
MAIESTIE = PFHILCD
RADIO PRODUCTS SO,
SAMGAMO ELECTRIC
SENTINEL + SHELDON
SILVER- MARSHALL 0.
STEWART RADID
STEWART-WARNER
STROMBERG-CARLSON
UNIVERSAL MICROPHONE
ZENITH
The saed lor #idén, FROPOILY walssd, in saa
al tha Rodic Indmirg's maler prablesi. laday.
I Tnck, thr vory fabure of dbe Radis laduory
Is dewand thi iadiaiey b fasl
at ol dman, on adequais aupply of PRDP-
ERLY rolsad mos o imigsll ord serelie—
not orly the proverd-day Blihly domelisesd
Radin and Eleciranl sasinmeal — b da gl
mese eonplesied squlpmarm ibat will ba
Wenuabi qul by fha Induring, lom dime o tine:

Tha shove M momiocwrers realioer this
Thay kraw ihoi sndor sech decumimncoo: ng
aidisary Rodio Traizing v goisg 2 gier them
ika bypr o "eoleed” mon they wosk. Daly &
Troiniag that & reabt-wp-secthe-mrmane. ol
proporly progared. bighly practcol. aed grég=
arly mp . will thair

REodis ond Televisics Iniitebe bamrmining
hai isccrabully A 1h#lr @visy e,
why Bheie manshasimen retomeend B T. L
Tralning Aot orly 16 thalr owm man, svarys

whygrg — byd by all mid wha FIAL IS ol b
whare In Badia

e This smiire adwiclis sl gy eiad Dy e
whk=xva Thirly L
Copyright 1983 by BLT.L

GOOD PAY RADIO WORK

To the man who wants to make $35 to 573 2
wiek and more—Here's & Message for Yeu!

#1 Tl i Badis fndustry, today =—
mere H?“": vir before —ison "'1‘ laaks
out for PROFERLY tralned maa te Gl
ity more reipansible jobs, Theie are
the better-paping jobs in Hadie . ..
jobawhich give steanywork af geod pay,
ai & itarter, #nd an garly advancemest
tostill better-paying jobas,as & ftere.”"

HERE, THEM, IS REAL OPPORTUNITY

But to qualily far these better-paying jobs,
mem muik O PFERLY " trained’'=they
mutt knaw ihe theory of Redio, a3 well a3
the practical side, and br able 1o leach
ather men same of the things they kasw.
The Radie Indwstry, itself, has ne time to
train these men, That's why the Radio & Tals-
vision Institure, of Chicege; is doing the job,
You'll b traimed at hame — in your spare
time — gasily and guickly, and at & cot of
only & bew centy a day. And a1 you_are
tasght to “carn a3 you learn® =R, T. L
Training need cest you nothing,

R.T.l. TRAINING I5 "“SHOP TRAINING'
FOR THE HOME

Tt comes ta you right from the Radio Indwsbry
—right gut ol ke factores where Radio sechi
and cther vacwum-tube devices are made.
was planmed and prepared for you by big radioe
engingsrs M theie Feetasies, mest of whom
are the ChicF Engineers of these 5ru-‘|'Rld|ﬁ
plants. And N these same £nginEEiy dre
actually supervising B T. | Treinimg, Which
means that traimed the B.T.1. way, yeu'll be
trained as the Radic Industry wanis you
trained — furt a1 the Radia Industry, itsclf,
would traim you if it was dalng 5 job.

You lvarn by daing, of course, becauss that's
the Shop Way of tesching. But you alis ledrm
the theary of Radie — without which you
can't hope 1o ge lar, or make much soney,
in this great indusiry.

ELECTRONICS—SOUND PICTURES
P. A. SYSTEMS—PHOTD CELLS—
TELEVISION—all included

Radio service Is just the starting peint inB.T.L
Training, Fram there we taks you up through
the wery latest developments ia Radeo, and

tken am into the new and larger Beld of
Electranics—Saund Pictures, Public Addreis
Sritems, Phato Colly, and Televislon, This
feature slone makes B.T. L the nullllrl-r.ling
homae training in Radio.

YOU GET “‘QUICK RESULTS"

C_E Head, 41 Third 5t., Alexendria, La,,
Says: ““Made my firet money 11 dayd afiler
starting your trainimg—cleared $14.95."

Frank E. Klemann, Liale, Il writes - " Do bled
my pay in lege than aix manihe

Harry L. Stark, Fo ‘Wayne, Ind., writes:
““Haw making three Himes a5 mech mosey as
I war making when | started your trainfeg.™

Lo, if you warl bug.tt-uu‘tn' a ymall pay, mo-
luture job, and inte geod pay, big = future
waik — get inte Radia, But let these blll
engimeers direel your brainlag.

MAIL COUPON FOR
FREE BOODK

Let mz tell you more
sbout thiz amazing-
ly easy Shop=-Type
homestraining,
and more about the
wonderful opportuni=
ties ferthe B. T. L
TRAIMED mam in thiz
=—ihe warld's lastest
growing industry, Everything it Fully saplain-
&d in my big, new bBasklet ... "RAMO'S
FUTURE, AND YOURS."” Send today for
your copy. The baak is free.

Ray D, Smith, President,
Radie sad Telaviglen lnsisain, Chicage

Eay [ Gwinh, Pegaidan,

Ea DD ord TELEYISHOH IHETITUTE fETLE,

H10 Lawrksss A, Dopt. 19, Chizoga, L
Wikgsi ol igailon of oby bl pleaps gesd me @
comy of ' Bodie's Fulses and Yean!'' | am bice-
ewind in paw bama trainie end thi oppeteiio
yae gay acek s e graat fiskd of Rodie ler the
L Teaisad man.

MHaSl v s isssEsEamsEEEEEEERTE IR TR
AddIER o i sssma AR e
[ S ——— - |
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POPULAR MECHANICS ADVERTISING SECTION

Simple Plans for Building

FURNITURE

in YourHomeWorkshop

Nothing gives fhe home crafismon so mueh saiisfaction

as a well designed, well hwlli

hanve detalled Blueprinis for Dookeascs, Foot Sitools, Ta=
bles, Shelves, Mognzine Hacks—almost any plecs of Turil-
Lk over the lint of Dloeprinis svallable.
is bat o few of the 320 Populnr Meohanles
Blueprinia you can seleet from.

Write for Complete List
of our 380 Blueprints

Sold for 25¢ Each or 6 for $1

T,
remember, this

BOAT BUILDIMG
EM GEl=D-11, lot BokE, logig, oHs-Esin plos,

BN BXi—I§-ft. lee Bhgat. wishbone rpe.
I16-1%. anaa,

EN Eil & Ei2—Ballding &
reilur planking coversd wiih canvas (2
rimts]l.

7E5-778 Imel="'Roamer,” § L16-fL, gud-
Eoard crufser 6 printsl,
EN D-B45 Incl.—""HI=Hg," & 14-ft, Tamlle
ourbosrd oF iBboard rinsbout {8 prinkal,
ELECTRICAL
BM 522—8imple Siusdahine fAre Lamp, twin
carbon Ig.um reflectar,

&N AT0—Elseiric Boldering Ifon & Elegiris
Heater, ompiete ronstruction deiails.

BN 315=2 1a 32-walt Transfermer, cisy Co
bubld amd has variety of uses.

METAL WORK

SN 362 & SN oGE3—HNowvelly Weathervanes,
theve attrpedim distigne {3 prinkal,

&N §70—Hand-wrawght Door Hardware, ook
aild and Einges,

8N F—Wrpught-fron Floor Lamp and Tas
e, bomi iron. wood gabla Lo

BN Th—Wremphl-iron Hall Lamp, sun alss

ndapied to oiher uses witk  s@ight

ClhBmgea,
MODEL MAKING
5N 350=—=Lenp-filght Model Plane, 43-i5,
wing epread, wood and paner.
SN T15—Cslonial Cannon, % im hore, 10
15, 'hl.rn-l_e LAl om carrh
SN TET & 7 Imple Steam
mochlning (2 peines},
BN 750—8asta Mariz, medel of Columbus”

ghin.

EN BlD==Electrlc Submaring Madel, driven
Iy dry-coll medor, snbmerges gutomotleally,
N BZE ta 835 |ncl.—"'Severelgn of the Seai'
Ship Madal, femoie English msbo-o-war

(8 prints],
WOODWORK
BM 30=—=Revolving Bosk Siasnd, hap egasre
top amil Lurmed Ec'l:lmll.l.
BN S0l==Colonial Grandfaiher Clock, § f%
i in. high. four-nnde I:_Erle.
BN 61 ropsleaf. Fivet-topg Tabbe, molded

Engy, bresdle Yype,

?#ﬁlnu.. L

51 t-0wt Wood Figures, %-In. abeh,
fhill'e #nglt mck and rarn holder
N & byle Coascle Be. Invedvea flod-
Ing &nd rn-ﬂdral.
BN b3—Smalkl Drum Tabls, omtique repro-
doctlom, roond o

5M 537—0Oueen Anne Feol Steal, sipholsbered
laq, €= lg lig. two =lzes,
th'ﬂa—ﬂ e=a-hrap Shalves, thres thin woosd

bFima
BN S557—Wren omnd  Martin Housas, reiic
Eiril homeca,
BN 807 & BOE—Modernistic Wall Case, 0 hy

ol e 37 In.. ihiees dreeerd (E o prinial.
EN Glf==Moderniatic Tahls & Dok Ends,
tabdd “'egunre-spiral™t iype

fece of furmbiture. We

Aomil

fld-JﬁI lﬂmgrlnh I‘;ﬂﬁ o 1:]|1.'|l- p?pu
Zfe each, or ueprints
§1l0d.  Two or BTl r rrliu-l;.u :::
do nai sell For the
one primt. Send your

qHNE\ [,
PElfE o
ardee on eoupon below.

ﬂl'illi‘-lﬂ—h'rll Ma Il.lin:! Briked, o set om
r kpainsl wall, four altermits desdgne
5K Ed0—Magarine Slasd, portable teoe, 20

i, hirh.
5N GB0=End Tabla, thin wooil, =apisine

wear Rt
5#& G52—Priszilla Bawin
]rE thin woed run_-nrﬂr\-'-_‘::a‘m‘h:l"ﬂt' fureed
BM A55—Vanity Tabbe, Lretla trpe with al-
femoke desipns,
EN 5“—“*'19!'-‘!'111 Shelf. long type. rcot-out

denoratioms,
BN BE—Colonial Brackets, thres bracket do-

KiLEns.
&N Eﬂ—ﬂulnn: for Brackets, Podiments
:I;l-'.‘l SBhaped Kells, enllection of spdendid
deas.
5M §35—Thria Upholstered
gmall slze. formed lege, FRot BERRLS
N 7T3==Imitation Wead Infay Turninge
lagapd, hatstand ool dsrsers
Tll=—""Clear:Deck'™ Smoking Tray, Eidas
o B pier arm nf epe -:Inrt-.
BN 704—Elestrie Hall l:rui. stemple ol g
anid sasy G Baibd,
BN 705—Two Cedar Chesis, with and withe
cigl ornamenial hinges,
Enlﬂl'ﬂ'-ﬂﬂlﬂﬂlll Chest, excellemi seprodis-
ebon of early Ameriean model
&N B22—Duteh Style Breskfast Set, ecomnm-
ieal comstriction with hagel teobs,

&N A25—Machinist's Teal Chest, 28 14
by 1% fn.; .ljl.l.a|1'||:|.h.l.r:.'::I B Imﬂ?&r].“yulj
pliding drawer,

TOYS

HHN 235—Fighting Baurians Tey, prehisterio
figarie move a8 wheels covolvn,
&M SEI—Windmill & Herse Tox. bhomss gal-
EPEMBE“I:I":'U I|I|rl|l|_ 1
==Lrary-clawn Toy, 1 o o dir
Enclined heard. e Zeigihi
5N eid—Bepaing Pup Tay, s whesls re-
volvo figume moees.

MISCELLANEOUS

5 Sa0==How te Maka Skis, three types npd
full details
5 Ti3=Heme Bhosiing Gallery, has moring

[a L&,

SN ?Tl—kunnln «Enard Dop Bad¥, kiepa pet
comfortalile while tourine

SM T0i—EBaranr mnd Falr Booths, eologful
anid ariistle Boolhs that belp sales.

RADID

A 1EeF | Thy- Wikt l-Cenbralbid Ama-
tomr Fhona Trassmitier, for ke adranosl
amateur.

B 174=Bingle-Caatredl Shart- Wave Tia s

®ithir, simple {ransmiiber for iha  be-
gloner.
R I76=0X Ao Recsiver, nuio sei umses

fi-voli iubes, hes excellent Fasga,
B |H-5--I-F||!|-:H'! rlH-T-hn A, G, Shari-Waye
wif, Employs pentode potpur cube,
R Iﬁ-ﬁd—tarutll:n Crystal- Reseivers, 6 uvaral
Eooil erysial sete chat s easy to bulld
K 1880—Low-Cost  Flve®eter FPecalver and
Transmitter.

UL Ll LLIELLLIRE LT TR LTI TIE P IR b L e PR Ra Rl I T e ] ias )]
i ORDER BLUEPRINTS BY NUMBER
s Elneprind 'I'I'l'rnrlmm‘l:- 1333,
TMPULAR MECHANICE MAGAZINE, ]
Elm East Ootarie St, Chicage, I, E
casy pend B your compleds lel of 380 Paopular M {
- prinda. I obcless o 3o stamp e g echanies Blme-
»
= Enclosed is &..,. ... . foF whirh please send me Bluweprinis ¥og.
B Mamp ...oooqiviivs e e e R S e e I R e e
: g
! Strect & Noo..... : Lo e 1 e b Pl i
L]
§ City & Btate. .. .......... e R R R R
-EE aEmm RIS EEFPEEEEEEERE

[T T T

TPhen worithvg fo adverlizers please tientfon Popular Mockanlos
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17A

LISLALY =
} —ﬂ—'fﬁ-:qu. OF TAXIDERPYY.
IT S&YS THAT MOUNTING BIRDS
AMD ANIMALS |5 A GEEKT HOBEY
PO THE Fbh wITH & WORK-
BEMCH = AN
PROFITABLE,
TOO. WHAT

||=u:
Sde
-

e

H HELLD, 5OM, COME IN, BAS. | WELL, 50N, | 0o know || B ot so Bap For

SPENDING THE b 1 WS JUST || THAT THAT SCHOOL was ABECINNER. THERE'S I ]

EVENING AT vOUR| | READING THIS || TEACuG TRDERMY wrEn | [l A LAME THAT Wilk LOGK

DR -BENCH A% | Al OF THE I 'wE YOUR ACE—THIRTY DRMDY I MY DEM,
MORTHWESTERN |[YEARS AGO. | OFTEN WANT:

ED T LEARN IV MYSELF. ~
F 1F TS A6 INTERESTING
AS IT SOUNDS, (M AT
| LEAST GOIMG TO ML
| GATE. AND | £0ULD SURE
| USE SOME EXTRA MONEY
|, RIGHT MO == ALICE whh TS
"k MEW DRESS AND [
D LIKE A NEW

SET ©

L.--.
'

GUESS 1LL ASK DAD |
TO GROF CWER ,ﬁh
TORWGHT AMHD ;

F wHY Boa, you | &= 2
CERTAIRLY DI C—.

TR
TawE Ui m:;l.:-LPNf} .,1?," 'lﬂ
IM EARMEST, DIDH' T-Jl i
L Il[
i j
F T sume oo, ve LAY
MADE AMD SOLD A

BUMCH OF BODOK=EMDS,
MIRRORS AMD 50 0N

SE DAD, TANIDERMY S
GRAMDEST HO

=]
-"'IIFTHF'.'I' SOUIREEL BOMIMG
GROUP 1% ONE | MADE
FOR CREEW'S SPORETIMG

Dped DNSPLEY, S0 PR !

THOSE THIHGS | WANTED,
Sl MARE MY ‘EEH:'.H
PR MHE AR EXTRA

T FROM 1D
-..ILIE- i) TR EE:P-"['L_,

TO HUMNTERS FOR
t'lEIR DENS. AND FUNT !

i THE mm.uf“ a

GOODS STOZE FORE & WiN- |r
THIS FONTH YE BOUGHT | '1.'

f C ARD | HOT OHLY FOUNT
TRODHIES FOR OTHER SH08TS-
| HEM, BUT MOUNT Fy BEST .
ONES BOE THE DEM HERE. ‘-l
WHY DAD, | HOW GET TWHCOE
A5 MUCH FUH FROM MY HUNT-
s ING A% | SEDR To, YOU woulh
TOH IF Yo LUFLHED —

TAXIDERMY, j———== o
LT SOUNDS

- ._'.r":fi 1' GREAT, SOM.
ol WHE;{T rt'rl?
r i [
A7l | - L,_,_ mi T

”‘.’)

Be a Taxidermist.

Mount I:ul:1.Lﬂ'
animals; fis

mail. Decorais

T]I:' |_'|||| Felinhdi

habiyy.

andd learn all aba

Jl peab i Wil
bes
H:tlrn Iz Fras.

. Biate pour

like life. 'I]1|:|.t % T|:|.'|:|.|:1r.'|.'r|:|

ptuadents in Tazidermy. 30 years in busisess,
groal mibescss (ErEmits this guaran
we ean tepch o,

udiful Beok, with hundreds of
it this remarkabla vk Fres and Pestpald.

Fun—Fasmailoh;Pﬂfl

All Secrets Revealed. Learn at Home
Save Your Hunting Trophies Wild Game Not Needed

r::l:'u:rtl.].-' Lm.l.r valunble game-birds,

Proseryve them just
Learn nt ]IDII.'II.' [

hoand amel den with nature's are.

Moke undreamed of pire in spare time, in
ur alsop.  Yau ean, il wou? Win fame na s
idermist. Iovestignie, Iail cowpomn NOW,

Success Guaranteed

achpal has nrnd'uu.l:r'ul D), (W)
Unpr
We Wnow
It's & gromed Ill-i.lhﬁfi‘-lllal':“l{.

Yoy rmuast be intoeested, §f youw hunt or
fish or hove & work-sahop. Ask for thi free il'll'l

ut Taxidermy.

Mail Coupon

da, N ahll

tlon on yonr parct.
niERnelng
hanés T4

Wit

Don't mis= your Gnily
Age.

Northwestern School of Taxidermy

3379 Courtney Bldg.

ul'l‘lll'llf “lbl H PYTE

TTee Commnmson Hr'l-l"'\-l"'ll'II!'IIH mauirrels, r.ﬂhl‘_u‘l.s.
chinks, pats, owld, plEeops—oven Teogs. ki
useful mrifcles Bke those shawn heee. Mm.lul:
them In Buman anid b |_|n|m||_||,|1'p| This ks
eralt &ind Bovelly facidermy. [t's Ffup—and

Ritabklbe. Al Inclwded |r|. wlF Unlgie lessnns,

o marvelses. Write |: ] :uhunl this mlEune.

BIE PROFITS §5°5 nour fhop

are Timeo
Blnny students carn Froim S40 I:n 75 manthly
I dpafe Eme,  Home sarn thoussnds of dollnrs
epoh year. HE-'.ITI:-'lmL'rL brirer thelr trophies to be
moanded. g ean sl yoar own
MHowelty wipE for hamaes, ez anidl for ener-
chanis” wlindow display,
LEARMN TAMMING

Tha leswons feash pannl harneas,
aole, crome lesther; alss frm,  Ex-
port methods. Vaery prafitabla.

{JIM%%M

et

FITE Ceoariney B
'lIIlF:ELI: BO Y

eprle Flens wred
1.:.p-.p-."|l,--.|| af Teoklam
“hlignlem o pare, Tell ma e [ oan
lears H-:ml'h?fl-l-ﬂlﬂl:l' b hare.
Pl Mamriiicnmnnrrnaases




This Is Your

Last Chance

To Buy at 1933 Prices
BOM Maine to Cali-

gl L' fornia, from Cannda to
| t| Mexico, all aver the world,
T thrifty, far-sighted p-m-p]&
Y are poing to take advan-
oy tage of this last chance to
by guality watches and
djm:umlds at these low
Prices.

Wn BoughtTheseWatches
s ForYouatBottom Prices

i When these are gone, even our
great buving power will not en-
able us to continue selling these

fine watehes atsuch low prices.

Send No Cash!

Think of it! You can take sdvaniags
3 af I:hm bargains NO0W aml pay when
prives have gon ip.  These watobes
f LY nre guarnnt for o lifetimse of satks-
fonetion not only by the Santn Fe
Cm Watch E‘nn-%an% but the great
Ilnoia Wate net By ATE B0
wpocurale that rurll‘l'rﬂ-: “and Eovernment
afficiala o thiem —they sre b0
benutafial and do perfect that jowel=
erssay that they are warth from l5to
L§ more than we ask for them.
o will senal pme to ven aml et you
weal 14 Tor thirty days on trinl.
Diamond Rings and
Wrist Watchesa

Write for our Now DMomond Ring of
Rosances nnd DBalovse Wrist Wateh
Cotolog, showing marvelogs pew d-u-

#igna  at prieca  which caooot be
tinued, This catalog in FREE. All Watehes ll:ni I

|J|a.ﬂ|n||:|u H'IIIII. pn Ensy Payments
i Delay — Send for ﬂ'ﬂ-lﬂ-[w- ol Tnice.

SANTA FE WATCH COMPANY
Dept. C-6, Thomas Bldg. Topeha, Kansas

Santa Fe Warch Co.,
Dept. G, Thomas Bldg., Topeka, Kansas,

Pleass gl me the eatnlog I bave checked.
Railrosad and Dreeas Pocket Watohes ... ..., .. []

Lacliea” and 3en's Wrist Walobis, oo esvaiea o O
Laclies” and Moen's Diamorsd Tiegs., ..o veiee.. Ll
R B R R R R R e B AR B AR
ST I i b W S Sl R G

Information on any book frec. Write Pupula:;'
Mechanics Pros=, Chicago, T,

POPULAR MECHANICS ADVERTISING SECTION

THE MOPERN MACH
Think of & singls “'mach™ that Bghts over
1000 Hmes, I8 1|r|.l:-||u'ruh'|u.. £ Rriae| F-[nll-r

ui' metal.  Lights Eite

Enils fear of &m ar d:-l.ngn- lm hdl
"\h:r burned endds or sshes,  Waterprood. ]‘-F-'
—hlg money maker for selesmen knd apenis.

HITS 10079 MARKET

Everybouly wanis the Metlmach when l'?'
e It demonstrated. Ome sabsaman :rnllI-l-
3 dlaye, Holdl direet o dealers 1

B Try Mellmarh yoursell and sew -b.'-' 8t
hied molil arcond the werld in B0 days. Send
B3 dMamp Por sample end epelnelve
propositlon saleamen. {ir, -
sl F1 for 15 Melmaches and
ard. Make 509 proflt, Write 1oy,

METALMATCH CORP., Warsaw" i

's'.'E

Write lor ﬂ- FREE BOMELET, *INFORMA-

IH?EHTI}R

TIOH 0N FATENTS FOR lrlrimls" and
=RECORD OF INYEMTION FORM."

THREEDY & CANMNOM, 111 W, Washingten 51, Chicago, [l

& Baaufymmw

— how did you make it?

T knirw you were handy with toods, Oeorge, i Ekles mods]
?\nhu.utmnmplﬁlm—m'ﬁn thoss n.:"rilln are wonderfull That
umps mel "

‘Mot &t all. I'-"n-pu.l.lr Mochanien maw hook deserihim amdl
pLLETES Evry amap—isb Just Bow e F'H.i'h enndel E
your=elf, And I:h-:ﬁu rarvings nre spsbest o el
Inhthnm{hmmuthqlumr It ll.|:t|.|.|I|rI:u.'u—'|l|l ik
higlld the *Boveroign” oo Mlasshanbss’ Miow kE

“SOVEREIGN of the SEAS™
Contalns Complete FI.I]:FiI' Dlﬁtmﬁdﬁﬁtbu for Bullding
A bamuaitifal HI-.I]I ho-alk 1 rinted on Hnbed papar

CE §1.08, POSTPAID

PFOPULAR MECHANICS PRESS

Raam 12E3 200 E. Dntarlo St CHICAGD

THE NEW AERO INTERNATIONAL ALL-WAVE
11 TUBE SUPERHETERODYNE DE
52975—Tuh:75

LUXE

Amazing Round the World Receiver

With 2 matched dynamic speakers. 15 to 560 meters. Automatie
volume control, Listen in direct to London, Paris, Berlin,
Sydney, Buenos Aires and other atations throughout the world.

Aero World Wide 1 Tube Short Wave Receiver

qu headpbone operation—10 ta 530 meters, With amplification can e used on
er. [For the lnat seven years this littdle wonder set has been oo of
llul biperst seflnes in the Short Wave Field. Write for complets Free Cotalog.

CHAS. HOODWIN CO., 440 Lincoln Ave., Depl. C2, CHICABO, ILL.
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PutLayers of SOLID MUSCLE
on EVERY INCHof YOUR BODY!

Amazing New S

Home Training Camp
Gets Remarkable Results

Mew kind of hamae I
g¥ymnasivm quickly QUIGK
bulids smashing 5
mutcles and tromendous all=arcund bodily
strangth. Robuilds avery muscle, Gives you
now starmina, endurance, and never=failing en=- 1 &
crgy. Feoad the 21 big features you got—maore y
than over befers oierod at this price By anyane,
afnywhara, at any timel

TR R T R W S
OOK AT ALL YOU GET
« « « 21 BIG FEATURES— I|'

Chaad Expmpdei— e Okl
iy e e i

s

i sl o ey
Acdiustabls Hasdpsms fox -
s pcem e, ol 4 or
Fiaw Tips ifand Beips P

: < lalon =i

Rirning Mpobing Atischaead

il aph-Buyddmap & ] B il Py
-:.l-'""'"ﬂl“!- |-.Tl|| Ex e ok 0 i berrem e L —
el e e
=T Ehorwa whal 5 innm e pewrr n
i Fuﬂmi‘l rlnf lnh!- !’lrqu_lhmi-: T
“].. ;:'?:F.'"T’-I".‘".!'":"" Holda — rlesriy
" .'_1‘:._H?r-"-. ol Jim .“.H-.. =1 -:. 5

I?_-T_mn-ll-.:_u-:-:l'; Parhitans — sl COMPLETE
Iz —§0 Faats af BErengih i i oan
waally wi

M_ Tricks of Homl Delsrdieg 1"
: P Pyl ok

e LA e i e -

o =g

Features
for this
Amazing
Price

'H Wilal Ford Facks o boa D Tt rras ki
ik imipls =ag. Wi ai L
:

st sk vieallny
1E Fpeaisl Ways _bw Oet Bulging Bicaps
' IEstrarbse it ] e meppmyr 5 D

”I Swcredin ol Cheel Eupaasdan,

15--'”— Slompeh  Morchss @il Hoew o
Blemeglhien Them wilal mive 1 this
[ruerian| 11

1!;?:1:_.:' ""“ it #EL L

Tt T P O i

HISAIIATE Lot o Mog—ssizbins uaser £ At This
e e \/ “\\ Coupon /

r----l----——l;“'-.._____..-r"";—-

THE HOME GYM CO., Dppt. 112
131 Enwt 23rd Btrect, Mow York Cliy

=epal o 1 e = Ini 13Tk iglhinsi— r ¥
peaisen, insladioeg all feataren Heied oo thids pags, Tle-n - puecbonpe b dolirseed
i drpasr FARL plin scimal delivery opaiges, [Cgiside U, B, @l A% 5h
rimb wiih cader.)

M, aften & dayy pnnndnilan, Tans nel delichiod wivh il sompdeis oaifiy
L may swtian 0 snd pow will St sgeee sefund mr, F5.55 is Tl

SEND NO MONEY\ {

rontl i hnes g0 genid :I|.|-||_-::, W |Eh Ehb v .
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Jehanneshurg. mns. Priecs reduced 265 op G0%,  Rend fe
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itiom, Femsas GF
TADIO Tarts wholesalel ACDOC midret,

dynamin speaker. $18.75  pormplitn, Lelog
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rrerriliing, including aspravals, ]:rHI:I
ALk Flirl:lrl-ln Miduee) Bia ':

Ay, K.
n'mr- Frump and poackel. Dilies with pef-
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aln glse Xorik Borneos, Uregser. Per,
Hoanlpg, Guelaiials, Faraguey and pumersis
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., 238 Bemisa Chbsags, TIL

— b Uniled  Siates
Hiam . K M las
: LARD 16 A
g' EilEi e -3"":'. oo Ieritlsh ﬁa'll:?llﬁq iﬂ:v. %
ilifr, Hﬂ dli' £1.B%  Weshiminsier
Hhmp L‘um‘pun'.. A0, London, Canads,
© 30 DIFF, 1. 8.=I15 Commemarslive, Kan-
T A P P
m .
Bl Leuls,
_I'HEEI 15 FPirterial sinmps.  Postags
Boberts, ®1F Fozrih, Bescliy, blich,
FI'I-!I&‘II[ l::ljnhlr ||:|l-u-l|lln| wlamps i oils

different 102,

bertors peqg al

Caisild, I-.nrl.'h h‘l’ s
uu:ﬂ'm.‘l"mm o 1Lita

Agnored,  Jasied I’I-Inl:hl'l. Ikex 434 th:lnl:n.

il SEEL LR, S Teanel gy
FmEl=— Lo g, HH
Earn Plarn, Arookiyn, N, T, .
1610 ABAGRTED 11, B, sampe—Eio. 100
mmmemoratives—35e  Jewett, u]
:B'HEI_;,_EEI.DHJ Y.
T BEVENUES] Ten dferani—ae]
260 mited 30! Vanvoorhls, Tyndman, P
FACKET l:l'n:lnll:li.l. 18,
Froode, 1830 Frances 85, Londom,
ML MFTH Buamp packef, 108 assorted,
;ﬂ Leanspare  slampoomers. Hemed Bl

N, X,
uﬂﬁﬁ?ﬂ;ﬂlm iqe.mmm
] FOTEl 4 il
Fritk Ewlng, 20405 LR ubTa]Lni.FIn
_lu.m}ur-l Penny annfofels. Redter prods
dldisnnd, eference  essentiel, Ol

'|"- Ehl: A813 Mormal A h 1L

iln EIFFDEiIHIS"ni' lEm- thie Al L:Fﬁ
approtal & Lo 121
T Nopis, Evamston, T 0 e B0,



POPULAR MECHANICS ADVERTISING SECTION

AIMMATL, 25 IMMerent, I'I'H tn sqproval

lcants, 'E'utlml Hl-l-ﬂ-lf , ol Cleveland
_-!rr.. Faal (kangs, N, I

FEXXY Ap als,  Heferaeed  help.
MrEes, 18424 Dcksen Ave, Seranton. Pa,

UXITED !tull:s Mo, 27520, Approals
5%, Haox 114, Affnneapolks, Minn

FEEE!!l Uniiesd Saabes  prapm §2.00
glamigpn. Poslage Jo.  BEgperior Slampik,
Palms, Log Ampeles. Calif,

PEXYNY Approvels. ithet sailsfr.  Mall
Oronberg, Pox 3441-1, TFhiladelphla, Pa.

LITHUANIA Map drlangle. alsr packek
Tangarwlka,  Talian  Somaliland,  Gedis,
Mizawhlges, Orenads, Boinie, Kenya, U, &,

min, ¢ owlth illostrabad Msts & u|'| rovnle.
]HIII‘H Arar, Ikax BEG-F Evanston, 1

FILEF. 3 Blasiza, Fnebodlng Afrlea, AslL
..'lﬂ':rnnh If wanted, Album $o,  IEailard,
; Tremant, Ieston, i

LATYIAN Trlangle and &%  dlferess
l':rﬂfrv. 3067, a aki! Frank Allen, Un-
iom Imgs; M. ‘:I

WCE Famguay slemail, paeket kinges,
mhﬂ |I:||mn album, perfemtien gauee, wa-
IHrlrl.l.r'k e lar, packel of slamps—all for
Ge o mpplleants for our peony apprevals,
Pinny Siasp Op, 85I Maryland, Qlendale,
Callfarnie

FEEE Tacket commemeratlies with ap-
qrevald, Exreptlongl. Goold, V848 E. Bind
Hireat, Cleveland, (hlo

BIG ]"Jl:‘-!I:tI: Errpi. Higm, '1'I.I:I'I:-I:i' “Perda,
wbr,, & Sl l. plifaibs. Florosin
Himm ?-Ilrhl:. CIR-1Ep, vhkama, hllch

CE United H-1:|.n|: milstupe, 1000 off
FI.I IIII:I ML Continental Slampm, Lalirange,

nola i

T UNITED Stwles muission fiw poand, §
pounds BL8.  Misgios Co, 4512 h'll'th Ra-
eine. Chilrags,

OME Ceni approvals, many ibousands Alf-
ferent Gearga, 430 E, Mala, Fr. Wayne,
Iedlana,

18 DIFFEREST Cenlral Anseclian stins

only 5¢ te mpprovel applicants.  The Grefl
Lamp Ta,, Of Houth Flgueroa, Loa An-
Eeles, Calif,

FIREE Hundeids of sels and raluahle sle
malls to serlous colleriars ibai appreclais
barier apprarals, r sir stariling double
premiom plam shat hendsmely rewards foiry
buver, Thargain Btamp  Serviee, Oapard,
Califacnia,

BUARCE Tnalaml telangle emd &4 ddfesent
cthers from Benys, Latmkin. Morth ISomes.
Tisgpieyika, Freneh 484 RErelitlsh Colonbes,
wbr,, mre ineledel & our bl gackel snl Fren
1u- lﬂl:lu:hl appllearis sending 102 10 FoTer

pIpEnsed.  Codidd Blamp Co., 37-F

Wazaus KL, Niw Tk

ATOP Losk—5 mmplele  sets  rare  obd
Zouth America envelope smamps 190 o seTl-

s eollertors.  Box C. Oanerd. Celf. =
ILLTEFATED Albom I'|-'II'.‘II 4 0]

stamps Lo appearil p[;llr-lnl:s Hwan

Hiamps, A0G Ewan. Dunkiek, New !-:u-h

e,

dlfferemt  Afrien
Birweri, TFoctzl,

THARHGAINT 140 UL B g
Bax 437, Newark, ¥ 1.
POSTAGE Slamps—I3
l[ll.nﬁl.l:'[l.'ﬂ dimls. Hapold

l!-;ll ——
E.'T.I.MH !EI]ﬁ Different,
weed epiabague, Ede

aon,

ralaloges awer
1.8, MNarmin Eholie,

Halt Laks, T'rkh.

FREE Dhallar pachél Lo one eent apgrasal
anplirents, Flarlen, 3907 8, Marsh2sld Ave.,
Chleasn, T Imale.

FREE—F|ve ®lam io spproral applleants.
Fermard Hareh. 3000l Hiver, dlarylasd

FIXE I!I:-I-H-TI'II upan  Fegeeat,  Feed
Herzherg, 107 Oraniley Ase.. Blinhiest, B

UNITED Etates stamps—I0 diferent with
pricellic 14e. Beidenbesg Huh-\h o Ml

=Ml DIFFERENT loe, L5 s DEITIIJ
ali, Cawerl Elainp, 59 Hﬂll.! ||¢l||l|.-I I .

COLLECTORS! For cocEanging i 8,
Allupmatied  asteaflds wilh 2608 :n'llwlun.
Ak Ameriean Booklet 163, Reglstre Echang-
lalged, 51 Passaze Thoreai, Taeli, Frino.

RIAMADOTH Mystery pecket of rare sinmys
or orly e Lo perisus appmoeal applicants,
mlsn tmlmahle free premiums wiik euery e
bertbai l.|'lur|rl.r|] 'l'.Iur JLlnFn ure hetler and

owr prrvive |w nlr-plar ¥Eamp
F'II".IH 121F IINIFI:IJHE Bled, Laoi Angelis,
I"lHF-:I'n.Il

ﬂl-'fm:f llihl] fatulen et Hlmp:. :Il:

I n Lwal-i Conmn.
l"'.ﬂ."‘:l]:l-..l. I.".ml.-n 2 vmiuey frep with 20
different 4.-|u1|.-i|-| I-E-:- |:L1rI:mn|: alemills,
eiLher nllirl i1 H 2%¢. LEsta dres,
AlE Bt 1000 durr, 3acs 2000

MH
dleT, H.I:II:I. lpnrl:rl'll selection wiil each ars
3:" d"i"l.l!‘-llillll. Elamp Cempany, Londsa 4,
Eda,

NEADQUARTERS—P approvala. Low-
E'rr:ﬁ pals.  Elyria Slamp Compaeny, Elgrla,

FINLAND=—I DIfferent. omly G2 e ap-
E‘_rl:-ul arplicents, Kenl. Hox 87, Brmklyn,
Mew York.

HUARCYE ¥eppelin asz<d Urlangbs, Famom
Thuasla Zappella stamp and beauiliul Llik-
unnks mlromll tclanghks ; alio blg pecket of 53
different stamps Iecluding Acserbalisn sl

salue 2081, Epleus. Beapal, e asd 1llus-
trated Lisfe—all for Gr Lo spprueal applle
cantd ! World-Wihils Stamp Co., G0,
Ui, Niw Tork

50 DIFFERENT HLIIIIDI. ¢|.I:-In:Ln|: [
£1.00 only 10¢ o approval applicesgs, S 600
different stamps of prices eanelng from S
wg. ALl stainps puiristesd genules and des
prlectlon of U 2 mevenoes sl 1o and um.
Adilress F. 0. Sveln, Dheps. 120, TSE0 DML
Eeplix Ave, Chicsim,

EUFERE aAppmoral: net peieci.  Blamps
Y to b oatalogoe, I G, Beals, 170 A Tre-
moed B2, Baoston. M,

HARE COIME

10,008 1 MARK Cermasn bl &nd bar.
euin Ust Bie.  Greenclay, 1606 Washinglon,
Thener, Cols. - . o

CALIFORMIA Gold  Hall Jdaller, G0e,
B sheg, $1.08  DBrwoks. 424 Cameson,
Drallas. o

U T §15,00 each for rertain Endisn head
mennies.  Send dime far st of these wanlbed,
Cialn-Bhep, ""Ir."™ Bpringfield, Mo.

ANCIENT BEoman toln classifled with 1ist
of Emperors amd catelop 00e oo Ibest,
Veilar Bapids, Ta,

HEND 14e For 6 dffferent eodnd knd eitas
Ing aor Sbc for 25 different,  Troyer Colm
Cp., La Fontaine. Ind. I

OLD Momey wanted, Will pay $1008 00 for
1884 dime, ®. mint, $50.00 for W1E Liberty
hewl felelel  Inet befMake,  TBLE peemloss
nald for all rare mins, Eend 4o for laree
eulie Polder, May mefen much gl mﬂ.
Huml=matie Ca. Tkeot. I, P Worih,

FLYING Fagle cents, Ckll War centa, 2
pleces, v pleces, 10 each. Lenz, 3 Sia-
tlon L, Mew Toerk Ciey.

UF Tao $20.00 2mh TII.III for Indian bead
pemli.  Lamgd oenle 350006, e, Hend (0
far st Bomanoesinshop, Fnrjnpﬂeld_ Muass.

20 DATES Larre rents. 1.00, Max
Easefsky, 70 Wesl Aloard, Hualngﬂ-:ld  1PTTY

UXITED ®taies while cent arnd haraakn
selling priee 16t 1de  Arcy, Bax 461, Bluskos
T .
H'I.Hh Umleed Slatis, rﬂt'l_‘l il . 'Iif
medils, Catlalogie L0, Blengells, Colorada
Borfings. Coloreda.

'milit and mleasure in cadlecting old

ralng.  Bend 10¢ for Jaree [llustridsd oedn
fwlaleg. Tou' ]I ||. dalighred wich je, Beml
Far it Tlaid I Maz Mot Numls-
matlsk. Mehl II-IdR. [rept. P, Foet YWorih,
Tex., Targesl Thare Cols Fifin ls ks 17, 8.

LINITEDR  HSiaies, Large eent, two-cent

henres, ihree-fesl nbekil apd hargala Mlal,

%, Thirleen chies  Jarge  cends.  SLOL
rifp-l;rc:r 1" Cafin. Awpesia. Maine.
“§5 T0 $40 Fach pald for s ceang,

Manr wery walwmable.  Keep sll old maner
Oet pastinl. Beid 10 conla far leslrat
ol dwlue bmk, 488, Guamanteed prices,
We huy mnd seil. Coln Esckange, Bex G,
[#& Rak. T.

i IFFERE ?‘5'[' Colme, 11 Gillls and rcatw-
Iag, *ie  Credines’s, 1119 Sosersel, Belil-

incra,  hlaryl
ITe; 3%
o

] '.].-'IF'“I'L""- .'|. “Goll quarier sloe,
wlze, Ar: § IEl-ll-a.'\.ll anid ralalagiin,
man ‘lchull.h. I8 Lske Utsh,

CAMERAS AND PHOTD FINISHING

FREE! Our new bulletin?  Telllng yoo
how Ep inshe money wilh veir casiers and
how 1o deeelon and mrind your own pleieres.
Thoweands pre derlvimg subsiemilal |[noomes
In thia pleasant sanner, Beinl for wour Fres
eopr and fng auk bow, Central Camera Cn,,
thl I!,uul:ll'.':I Wabask Ave., Depl. PA-130,

brapa, a

TRIAL Wiffee. Thsolopkng rell Ge. prknts
1 eache  Phato Christmas eard: 102 BEeau-
Lifud 1 Dl edlargemient 35 Fhisti

Bervice, 403 Ibertha 2., Alberr. M. ¥,

FILME Theveloged asd printed 352, Frea
OET  enlargemsnt. TPhaleservics, Eseanaba,
Mllchlgan,

16 KEODAK F-Edﬂ-ih‘rl- lrl;'lhlllnti: l.l"'l'il'l
lners $1.00. Alles Frohmam, Hox 188, Jer-
sy Cliy, M.

POET Cands mde from II'I.iEIhI:I B RRLITEL,
10 gmeh. o, S0 Ghodsner, 34 Eh 1otk
Hireet, Newatk, M. JL

254

EXTO “"Watch®™ camira fils 5 'll'rla'l-lnu

slocking “every tlek m picture.™  OutHe
presenlation cage  posipald—3EL flll'llﬂ‘
of thousamels of cameras af  peelnflailon
nElee r.| Genneer, Ime, 20 Wesl 3wl
Bireet, Mew York, )

axld L"\I..hEi"l-!l-l]-"hTﬂ 45, BReawgiful
natoral Bnlsh.

Hend Hime  Lisle Phota's;
288 Clintsn Bt., Wostsockel, B T.
FILS Finished any mall = t:|:|||.-iurl.'-.|: i_.
Beiul papitlve for samjpla, bt
93 Fietd, Detroil, Mich.

TWI(F Crvatal sliphe enlargiments (ren whih

first redl 33, Pholoshop. 4118 Owerhill,
Chiseps
TT23 HEAUTIFUL Embosseil  Christmas

Wil eevelopes 10 mabeh Troin  yowr
farorile kndak negative only $0.08,  Hmdlak
Flnts nnl1i1' 2¢ each. Bummers Siedls, Un-

Aoewille, Mo, T

FILME Disidsped b per roll; primiz 2=
each, Ask For mpecial hﬂn.ltn Iist,  Ruaanshi
Piaie Flnlsking Company, 161 Bell A,

Misanchke, Va,

YTOUUR Favorile hrulql; nlsturie  enlarged,
alpe Gx7.  I0e.  Three [er auarter, min
Hand bBasl negatfees (M) boday, Adidress
Iprmer Pholo Lab.,. Enlarging Dept, 9,
This Ml fed, Il;_r#:l_

INCOME: Frem _-¢1;||,|,|_- nn|!q'.|. lnll.lill. afl ax=
pegst, Low el Bome oMIFsd [eiches wop fo
malke pholograpds for migpizines, Dewipapers,
pdverilsers. Tremendous demand. Fam moen
money WhEEeTes lve. Fres koo 1ni-
werial Phatogr ee, Ihepl. 104, KO0 WWesk
Sird Br. New Tork o

NAVE Yo g comeraf Writa for fres
sample of oor Blg merazine, shewing how
o milie beller pirtures el #RFN EIGOEY.
American Photnerashy. 114 Camers House,
Iaton. 07, Mass.

HOTION PICTURES AND SDUND
EGQUIFMENT

FAfa Margain Beadquarieri will sase pou
orer 507 on a brand pew 100 M. rapeckl
Blrwerl-Wirssr 16 mm. mollaon pleiere came-
ere. four spead Including alow motlen, letg
tuuﬂnﬁ_ sprwd, direct sight fnder, with wa-
Errpead rman. Each camerd 16 beand mea aus
puaranteeill. Price £32.75, Order vours on 3
morey Bark hiala, Diugant dens Slm, 1080 {5
reversihle, fres deceloping. $0.90, Has B-Ir‘-
paingrem Me 311 k8 poa Huadreds
other hargains,  Write 1z Yalun Ilrulhllnh
tard, Hasa Camera Compeny, 179 W, Alad.
gan Be, Chicage, T -

§1.230 FOR Oricinal  pholoplay  slesy,
ibgr gales depariment sold unimgen pwlbars
Bril #laFy fof above amoont.  We e
coprrlehd and submii te studics slorles B
lalklng pletures. Blelng Deabed in the beart
of mebion picture Endusiey we sew poslues
tlem requdrements.  Estabilshed 1917, Freg
Bushlet.  UnErerail Boansebo Emuu-n_r.- 20k
Mosvar Rldg., vaaleen srul  Hlerra ‘.lql.
Hallvmweod, Calif,

1iMM DARGATNE, Camers §3,45, pm-
jdor $1.9%5. HEH. TO-A rfamerd i
prodecter 64800, FEzxposure maoler
Ciraflex .’.i:l.ﬁ F0.5. $45. 400 ft, Teels Heo
Husilhdors  Afhe Frea B page  eabalogue,
lims, equipmess. lErary memivrship gound,
sibent. ‘-Iupul] Bro ]B‘H.-J Beion Head,
New Yerk Cliy,

TTAB-MA[ FILAME, Projeciers, Stemp [
ists,

1ox En__u._:lmmm. Kans.

BACRIFICE., Ssund on fAlm  profector.
Famuel Foo, Gen. Thel, Jackesnyills, Fli

16 HITNDEED Fost Chaplln=-Felix
Mickey Mogse-Oirgang 25 Trojacles -
10k, 1tengal $10—lluschhack Foirn Dinms
Phantem  Opera-Unele Tom's  Cabin-LAf:
hrelai-Parean Apes  Excelalor Fllms, Cin-
riomagl, i

FREE 1#mm, Enm Hargalm 116ts,
Slovies, Pox 35, Kastom, Fa.

T COMIINATION 14MAl morip ramera an
projector §20.30. Easy ferms.  (kher bare
gal=a!l Elley, Tept, -G, Chelies, W,

TALEIER—FIis gamiphia de, Sehiolefedd,
Jr., #4011 Sauth Carpenter, Chicags,

——— -
LEAN Alwtion pirture theatre husiness
Catalog, Theatre Instiivis, Elmlirs, X. ¥.
IO FEET 3538 EL 15, 1dmm 1%e Coal
Bavapese, Windham, N, .

" Hom

SEXD 180 For sample mapy. v. I'ersonal
Mogies Mepaxies, Cenien, Ohio.
FEATURES—E1. l]l] Rl |:||:I|] Hﬂl l-l]
plus peistape. Lilsts B, Hafman Fllm Bees-
leee 57 Meread, Alhamy, B, ¥.

T'E:I-I-*EI"‘H-I. Mavle camerns—Lowest price:

Im T moTie cameras aml pEoiecior
all ﬂl"ﬁl Ruﬂlu.' Rehick, 400 W, Wah|sg-
fan, Fort Wayne, Ind.
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TELEGRAFHY

FREE Madio asd Morse telepranhy s
Leamn eode in shorl tlme. Xew easy meihsl,
Fishir Fleetrle Company, 800 Riveeside
Krergn, Cleidelani, (Hulo.

BUSINESS OPPORTUNITIES

TLARTEX Indusirles ofer |sduslrlous
men an oppeetunily [ stari B business of
iheir own, manolfardoriog &rl gRaidi. novel-
Lles, mauvenies, bridee prizes, o, ko Plies
{ex ||1r| warbde Emllatbsa. 3¢ matesial makes
B%c artielea, Mubber oesulds furnlsked Tor
pend preduction.  Bmall ieveddmoent byl

g relurna, Yo &fé Jeel ln time for the
big Xmes seasen mow slarilsg,  Inberesting
bonkiet =ailed Tfree.  Flastes  Indudbiies,
¥¢pt. A, 1083 Wasklngton Avenue, Mew
nrk

“LEARN hlarblelzing; with Snos While
Composdtion (jusl wdil watesh. Brusked or
sprayed on anyihime, rer into melils, Hes
pomnbiled paliskal sarsle. For sanitarr floars,
tmbles, mantles, nozelibes, coneeels prodecia
All Bave gloaiy Bslbh Flexilile Hublilerice.
celluladd mold foroulas,  Chean, 'Illll- .
dallpdtely. Cust dakes highesi gleas
dime  for I Fasd, Libsrlte 2l L:Il1u!ﬂ.
Barble Composliles wiith diescilons bow Lo

ekl Dssstitube, mmlnl, Aok

AMAEE Colaeeil pofiers ganden furni-
{are far nuiek resurma, }"'l*r'llul-l:l'll:- Easliy
mids, Hall on sdght Tor 5 times tosd.  1look-
Iet Fres, deserlbiegg Uhla aid ieven ofher san-

ufacterieg espportuniiles. Colorereds Tiddue-
Arles Cn, Winlland, Allch,
MAKE Maney ot hame eaml-

be] eeneemsnry.  Tllostreted  hooklet
Degd. 81, Kgard, Siatiom H, New Tork,

PREFARE Mon—20 week S100.00 Techs
nifel Elgtrleity Corsespondence Courss wilh
froe pxparbimenial @ Fatus. HEpecial Inkrn-
ductory tultlon $10.50, Write Paymenis
Lineoln  Enginecering Sclhool, £33 - 07U,
Linroln, Mebr,

free.

CALALL Ohrder Builness—1iz oppartuniiy
fallawing. New Qdes.  coporighied;  easy,

Ermu ineEpsnsive.  Wrlie for Jdetalls,
E. ﬁuj 300 Fifth Ave,, Fiw York,

PROFITS On yoer pwn goods,  Wlaloe, aell
ihem, Guarsniecd formales. Speclal prices,
Leads,  Catplogs  free,  Gibpon  Chemist,
HID 478 N, Hiclne, Chileazo

WIN Thogoamade vaahl Saml 0, -
tests.  World Credests  Magazins, GSTLIT
17tk W, E,, Beatlly, . o

it Slenoy fur yom. Make sell peinilne
l:l.ll:l.lllI lrwnd-uu; "“Lg'"d A ul-li‘ alr.
amazin e I el process. a
for IUDEI.-:I.inlIJ'I L ]"n.u.lupl':l:l 24 MlLami

Arenue. Terrers 1'|'rt. o
STEADTY leame fros dralned aute ol
IMitm e, Intematisnal Agemey, Clns

POPULAR MECHANICS ADVERTISING SECTION

FORMULAS AND TRADE EECRETE

NEWEET Pueingss, plams,  Pastiulars
Norla S-Mar, 275 Milwaukes. Chis

LEEALU TN E Cheasn chipg I'lm11ul-|. wa dnl-
lars.  Wllldam Mospir, Thipesd,
B, Laouls, ?-In.

AUCCEED Wi wour m

mulas. processes, analyiliral seevice,  Formal
H“‘}aﬂ frie. . Thasly Co, thlngl:-u.
Fo Fartleulams

FOEMULAS, Practical plans.
free, M-Esller, X1 Hamilisn, Treston,
Now Jereey.

TP TORTETE Printers, writers: in-
erease Ioeome. Alasdz, 531 Maple, Herasfon,

Tvania, I
BARGAIXE—Taint aprax oubil, llllﬂ!nﬂ
emgine drive Tlll'rl:lr.ll-—ll'J.IL Helmick Palot
Fpray Enchasgs, Box M-1335, Ty, Obi ?1'F

AIONEY Makin |:I-|:||:IH'1.I:|I.HH. bl -rmonk
o8 negsd. 4 aeonths, 186 Hene lsdedls
Irrineien. Mehr,

[T IATE Trar business,  Delawars
lews, Many asdvastages, Low cost.  Wele
G L A B

B EPENE. I n

MANUFACTUIE—Fell ¥ sour et

, extresis, eandbes, sonags,

e Dasshlel, 1:u--_\' l'.ql.rnnll,n'l.il. lﬂ‘lﬂ- “
Hirand, Chirago

MALL I:IH] —Coleman™s  Hefs  hring
hiomig thie Bdan, Cosglled l'l'ﬂi eslginal ors

ird,  Deecriptite ciralar "‘f mun's
Lﬂtr‘l‘ Eervice, Emlthbaro

NEWSPAPER m}_qlrl:un pay, Instruckions
15c. hoodell, 837 Kllls, San Fraoselsos
CHARTERS: [kelaware; best. cheapasi)
feen faring. Calomlal Chartes O, Wilsing.
BELL Hr mall, 'ﬂnll. el led, h-'l‘-
plnsl  Large T‘u 1'|.1n|.l|u:|

. ElTm, §5315% &P

MAKE Tour san peodosls, En.l'.ﬂm' apenli
yoursedf.  Tollet  artieles, soam.  exirecis
We furnish v hing. VYaluahls bl Tree
Hatbenal Aclentldc Latoralories. 1950 W,
Troad. WEehmioed, Vi

TV Biake pholoa, enlargemesis, in faur
relmates withest nezative. mas peofiba,
Hample, Infermatlen 10 Wrelke Fatokraft.
XYezamn, 1liah,

EALLN Up to $350 wezkly o morn growing

mushmams In eellar or sbal  Tllesirated

Eﬂk&lgﬁh pingfrmﬂa[".hrmmn:_Indm.
i . 2 r m
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Tremendous o o] mepraber.  Eaelusive
tiFrltney. MNewer, J813-B1IY Harrisom. Chi-
. I
BEALFAMEN: 8ell mea earded specialby

Pig demand. 100% prefip fer yod and dia
or. Henges, 2102-F Swuth Micklgan. Chi-

ragn. I—
NEW TUrigue plas—rrie fedlles  dbaplay
eahined enbles yoo confml Mesklight batlery

niul Basip hiisfniss yoer tereitery. Dle peof-
it. I'.:hl‘_r_:jm Datiery l"ml.lul:llb.aTTﬂl-ﬂl Fguul-h
T

BITHINEES  Statbenery:  Lareest  line
Mighest qualicy. I:I'I.I.1H:ﬂ|: -I!I-I'Il'l'l!r_l' 'H:I[Eit
ammelsslons,  Free oo labted

perbenie  unnecesaary.  Ooifii  frea.  Lionel.
.,Il!i Hauth “"ﬂ'“'-ﬂE-_DiF_"r_%lE

TIANTFAGE THstrlbutors: Repsesest orlg-
inal Band-Tex manufacisrers, Lowest prices.

A Tast gellers. J opdor dlspley eards,  Bams
ple, partbeiilars Tree  BHand-Tez, 4431 3,
Tiearbarn, Chicagn,

NEW 'Hl:nlﬂr'll- calendar, EBelle on sichil
Every homie amd bapeleoss o pres -:-cL =
ming, #5401 Cotlage Gomre, Chiragn,

AT Lasi—Orange peeler. Fasl 250 seller.
Hai feiny olhes ki) ftlbng s&rs Peain b,

Iex frults, wepetnhiles; poallmg fab. etoo
aple 35e.  Peclarill Cx, 417 Alerket,
Fr =T .

BEALEAMEN-TMIBTRIATUTORA., Neéw auls
o pabed) guarenbeed 100000 miles,  Toe-
pairs blawogds permanently.  Sells F'II'IEI.':L
gas sfallans, tire Haleim pauiL
100%, Up to 300% to desbems, Eu:r sell-

er.  Exrlusive derritery. Esono Hubber,
REA Riirkharlt iy o

OIFENTNG For H.l:lﬂllm. h!llrr Tnu:h-an.-
frs wiilhi sales a%l10F. reil
Belentifle Lubeltanta E:.n J01E- Hhil‘ﬂ

hiragn
5 PROFIT eale, ]'.'lu!td II:"III:L'I'
forome. Up h.ﬁﬂ dully easy. _
prefivdion a8 ook, AN agea, I-. I=||
examinations, o dnsurance |:I
unnecessary. . Ouifit free. Prevident Ald Bos
elaty Toept. AL-GO7. Boulh Temd. Tril,
HOW He I MR A "Hangs Rall"™ mavles
iraflars, , AL BH. A, stores n prospect. B0
Tte first] hu.m jampls 30e Farti-
ars 3" #lamp. Wathesral Cily,

[ifarnia.
any elzel  Non-tamishabla
TWindow slgm IH:I:'I'H. g o I Frea
'l'l'lH‘“h #qiipment, Samgples, il hrepk-
3_1' ll:h-‘ Ablas Slpn Works, TRIL Helerod,




2BA

HERE'® An unusual oppesiusity to mifks
$50 monikly eztra. XNatlunally known lloe
work uniforms, coverslls, jackets, panls,
shirte. cape,  Adverilzing embreddernl.  Ev-
@y busimess |. mroepect.  Outfit free.  Wrile

glir Cn TEE, Ligonkes, Tsdd

R.!.J I'.'l!h.l]-.i": ]"I\JI.I.I' 215,00 suled o Slores

t you $40.00 daily, Bayers Brstems, Eat,

||i5|!. 2A01-121 SheMeld _Ave., Chirago. 00,
BE Indepemdent,  Uhan Sour T Lusinese: eE-
periises  ussercssary. selling  §10,000 acel-

dental dimich, §50 aceldent; $E3 sick weekly
bepeftsa—3EL0, 00 searly. OLheyr amourds pro-
pectiodts.  Cuaranteesd pleady restesl o
come, $350,000 deposlied Insurancg deperis
ITi FIE. l_|1||.|r|||. Faliey, Thi-A Lefcsurt
Ridg., Xewark, X, 1,

1_1|1.-|_:|!l|[l!‘.|"}.ﬁ. I."'-!lr\-ﬂﬁft ball with ma-

thanbeal change oll reminder |||-|h'|i welln
cosplels 31,08, Baleseen make LU0% profil,
Pllgneier Seles Corporsblon, H-!nL 1*aul.
Bl kad deo i

FInANCLAL Indepemdenra sl Encome For
e ibreugh romelasd, ever-lnereasing reped
commisafoma whibaut eall backs.  The buysl-
neds mude rieh By ihe depression.  Busineds

inld peofeszlenal men bor oen mlghl. 80T
inltdal profls, Comgsnueslth-F Co., 308 8
Dsempharn, Chicagn,

BILANLY Popw gearanioel bisiiices balliding

lag for all retaklers.  Bweeping  cowsiey.

nexpeaslee, Balesmen eleankng up.  Ble
palling oulflt free.  S2imulators, Ioc., 4311
Raiegawam], Chirape

SELL Stores of homes—Heisenke AT
#ed, @ui  Blghders, reeor Llades, psniris

breath g, d‘l-nl]nﬂ luuatioe, adheslTe tape
vlish. Bandieprhiefe, polisklng elolls, ihoe

arird, meny others  Abiractive  dlsplayi,
Cataleg Frew.  Bapieha Co., B0 alil-
mebra, Al

REW Hpeclalir—oils giery bislocs and
rafesslonal men. Feur $13 males dally pay

2k “iﬂJE FI:I]'E'F elearcd FIBZF in three
momibe,  Wrk E.  Arnaireng. Iresl-
] I'.'l .'|In|:|III Aln

ll]l:'hi:\.‘;-:dl!l—:: —ip b E170 weskly, 5'-|'|||.'|||:|l
mune 4 ATalAcES BaW nn InTest-
ment plan,  Beason starling. K&R, 4328
Ruvenswond, Chirapo

HELF WANTED

WANTED=Alen dealeing Idependent bus-
1m=an Mew  proddurg,  eeclusise  lecrilecy.
450 fe.  Eample.  partieoiarg. s,
Feslfle-Iatioeal  Mea Gl Poetland, HH'-EE

!ll!l.h]-.-'i In mushroome.  Earn up 13
weekly or mare, growlng In eellars rlr wf-
bufldings, DMomklet amd partleulaes fres. We
Ingirmel vou.  Adanar Mushroom Co., Thent,
147, Togonta 10, {azada, o

BTO Warrring about momeyi  I°10 ptart
ol with & regular weilily foole suppdy i
famous “Fanal” powlurls 0 @lesdy  eiidlo-
mers. Roules pey §27.50 weskir up. B'ay
g Ini ||||||||.'\-'.'||:.|I.|.|{ Worlte  Alhers MLE,
Houle Mgr Tommezuth, Cinclnnstl, Ok

EDUCATIDNAL AND

INBTRUGTION

FORt Heme-stuldy courses Teading fo posl-
tlan—graduation—dagrised, amililfess Extenibsa
Mureau, Hogers, i, o

WORK Feoe “"Uscle Fam.'™
tia5.80 to 517300 mongh, Elemly work.
Ehert hours.  Men-woneen. 18-500  O5nmen
dueallon waiiglly #iMclent. Espesioste Lns
pereszary, Slasy emaminsblons 1Ekely, L=t

gltlens and fall perilealars—Tree,  Wrles
iy sare.  Freklin Insiliuie, Depd. B,
Toowdepater, M, ¥,

Bien, women.

TPROrESEIONAL I;.lrr-ur

Cremenrs

Worldwlds  Insteuetloe Bemlaary, Baulh
Whitle, Tmd. o
1, 8. GOVEEXNMENT Puosltloni, $1700-

£1000 and upr & Year, Lol ooer experl [lermir
BOTEFNInENS eXamINeTl DrepaTE ¥ou [oF B pO-
pdtksit It che rillway makl sereloa, tusal q@e-
plir, poel 8%d, ciiilosa gnd olher branches.
Wrile teday for free hookled.  Dhept, 3, Fais
Persen Feheol. Rachester, N, Y. ~ )
LEARN Walchmiking. Exnerlmental witels
maveminis 25 Hll.lll. 5o, Blewart's. Rizih-

[Hive, =, Lamls, N I,
T'-'.i."-"I'EB—lI-:u.- gr 18-80. qualify
nt Johs, l-!u.;-l'-'l.u

II:H future pmuu.-u.-:-
Tammm sducallon.

'wid Tacadiona,
l'lunl:llu information Free.  \Vrlte. Imsiroe-
uia, Mo,

ilon Tiureas, 191, 52, La
WE Can quallfy you for seered serviee and

pelemtifle Investlgalards careef.  Tnlizsalbehal
Hocrel Bervlee Insfitule, I°M-E1, Mokchen,
New Jerser.

SHORT STONILS

BEFORT Blaries roclaed, EypeaTifben. mar-

keded.  Write for deiells.  Flursh Barsloe,
Iipx FP=1013, Elarrlehiurg, Pz,

FOETRY

WANTED: Tarme fee Arefrlran anikology.
Cocperstive, Ibox 2821, Palin each, Fla,

POPULAR MECHANICS ADVERTISING SECTION

CHEATER AfTier all!  Alsnerback guarsn-
dee! Trighter, mildes, malleave smoking oe
rich rige chewlng. fve pounds $1.00, Hhver-
abde Manck, 130, Coltegegrose, Tenn

PRINTING, MULTIGRAPHING AND
MIMEDGRAPHINDG

1006F BUSINESSE Canli, tanl case, §LO0O,
Mfilber, Trister, Ambler, Po

W0F LETTERHEADS, Riilheads, eovel-

opes ER 006 Platelss: esmgraving. Wrelte for
samnples.  Willage Press, Sonenael, LETEN

HI0 ATTRALTIVE Faeiope sibps, §3B0;
10,008, F0.70 prepald. Al printies  low
prirms, Hemiglee Goalpeint, Harrlsonbuorg,
Nirglala. ——— —

REDUCED Trives. stationery, ebrculaes,
Sligchs, |odse-leal Bindesri, maling. Commer-
£lal Frwss, Halmods, {0his

EXUUTEITE] 258 MesTErarurmmbosssl
leftertemds $1.80 peepald  Hamples.

Holll-
days, Kner, lsd
PANTOERAPHE
TAXTRIHRATHE, Twa sivles. G0 amd
21.53 |lrl1-l|.u|ll|. Diefalle Frée,  1MRCOERANSE,
" Escanaba, Al

PRINTING OUTFITS AMD SUPPLIES

REDUILT Trespsa,  Ailvisg ales wasted,
el stamp. Exehange. D=5, 430 E. 3lalm
B, Markden, Coss,

it %'F Your own eapds, sfeiloners,
ralars. ailbvertiabng, ¢ic, BEave Hadel.
rules furnbshed  Frint Ffoe sthers; Bg pred-
fta, Junior press, $5.00) job peesees. §173
]-JI-I'H. FIIB. Write for free salabag_amd full
ifegmatlan, HKelsey o, T-11, Merlden.

Eﬂ-’ﬁll-‘lll

[RET3 1 barealns, presass,
Hamp. Hos :IHT Cambreiilgs, Masg, .

BETAXIDARD Card Iniing sutilis. Xmas
Eiftd §R.00, §1R 00 Tandls, Richlizd, Ta.

PEINT Your own clrewlars.  encelopes,
with homa medes fines esting lesa than
£L00,  Dlustrated  Imsiroctlons  1be, Carl
Eiguist, (iessa, Allen

F'IIJ."- TIAG Qullits—i reasrs, 13pa sepolie,

weeveltled.  Hisd #tamp fef casalom

!l..lmli-] I'n:-a Yaelk, Pifiba.

DUPLIGATORS AND DEVIGES

DUPLICATIXG Machimes 135 ta 55,
Aolary stenzkl, clay compasitban, gelatbn Sl
Nlapt romnlelg Hie 18 Ameslca, TPhalse Litho
falder frem,  I*lttshurgh Typewriter Bupply.
Bl 57T, Mitlaburgh, Pa.

TYPEWRITERS AND SUPPLILS

WHT Pay more—Ileat asallty drpewriter
plililioms A0 eaeh, 8 Pfor §1.00 poetpalid. TRixie,
Xew' Hraundels, Tei

rlrs

Easy

Enr Lo

GUMMED LABELS

1,008 PHINTED ; Name. bhusiness,
Iﬁllr. JBA Cosgany, Hax 973,

BHIFPING, IMe ool gomsed and o=
rwmmeil Iwbeds, We make deslons and prist-
I plates. Wrlte. ©0d Domislon Labe]l O
Hrllgewaler, Va,

aililreag
Halpoke, Mass,

RUBRER STAMPS
KAME. Address, 2

lines ®e: 3

RAZOREE AND BLADES

GO MIARVELODUS Thailibi-adged hlades, ﬂ.l.

|Il makes, tpaid 1.4k Finesi money
Bty = une cloEally gusrisiesnd, Clineh .Hl.l.lh
Co, Deepk, 3, 43 Wesk 16th 5L, Xew Yark,

TEAZE Rlades earafully shargeened, o
rarhy ples Gc pesfage.  Uhlcago  Sharpening
Coo, 1567 - Tish. Iheg Modnes, Jowi ]

HEXNT Dheller BE for o0 Gllletbe dype
mzor blades.  Limesin, 1025 MNemh  Tche
Bpriaefeld, 1, o i

BEAZDE Hlades Bonsd sharp, 1o sache
Meiter Wellenpaisl, Heckford, JIL

ELECTRIC REFRIGERATION

AARFEMALE Yeir own refrlpiration undt
remarriel,

Im present lce box, howss or
Pasts. acoeisorbes. Behefer  Hefrlzeratlon
Hupplles, 651% Jackson Awe., Jersey Cliby,
Mew Jersey.

LEATHER

LEATHERCHAFTSMEN = Write for [res
InerFuetiom sheet amd neiee Lst ol leather,
lwlm, wbr, Aililross Wilder & O
IsepE. M. 1032 Crosbhy St Chioago, IHL,

FIELD GLASSES, TELESCOFES
AND MICROBCOFPES

TELESCOIFE Makers—Camplete suppliss,
pligraileed quallly. lew essf, Catalop wnd
detalled Insirecilons, 10e. P'reclsbon l'.lﬂlrlll-.
BEl Easi 1400l B, Xew Yerk.

MICHOECOFES: Mo, d compieie ouiil,

nieely Baxed; 70X mirmeseape; 13 slldes;
diisictlng Inslruments; Iul.mll.llrl‘. wie., #.88
posiga il Mirmeroges  only; ‘lirg Insmr™
TUN—ELTa: ""High E-l:"l'lll:ll:ll" ]']ll."i.—\ll Hl
‘Chestlsr™ 2005%-=§0.00; “Perfeer™ 30K
Fli®i: ¢ I:"'rlll'n-uh-rl.'.lt" -1""51—’]5 B Cats
alaa. . Lee Sabes o, 53 West 3nd
Street, New Tork.
MINERALS

CALCITE  Cryatxl

venls, postpald
Caloes o

GUNWS, FISHING TADKLE AND
BPFOATING QDODS

spiclman,  Euendy-fle
Haymosd Flariy. Kio IHanco.

AL FPlaals:

Hi-paswer, dlaglp shol, fangel:
rifel

wrrela ! Fery . wrcorste;  mode] 36
Haenel: ATT caliber—$6.05; mode]l 28, eall-
liers 17T amd ¥ Lirger, Bmailer—E0 RE;
Tigamar o, 5, muwt powerful mede—S10.95.
Catalog. W, Lo Hale Co, 353 We
Rilrect, MNiw Yok,

GUNEMITHE' Earrala—Ithilng. sngrmiving.
chevlering, 208 (colm) Infernational Agemey,
£ e Lrursa® B

ANTIQUES, WAR RELICS AND
INDIAN GOODS

IXNIFIAN Theldles.

Peadwark. Caini. Cerlad,
Caldlugue @il areow, B Vermom Lemiley,
Northbranch, Hams, R

RENITY f= Far flng now M=t Indlan relbes,
amdinque Brearms, ., B Ellls, Webster Gireves,

ilnes
35e. Biame Warks. Aubarn, Xebe Abewel.
MEIF-TLLAIREIL, § Lieps 20 O Nlewa ace. TREASURE FINDERS
ehibers. NE1 Farnam. LaCress, Wi
AME,  Addrees, fum linea 5. thren COMIMLETE Mana, Blueprinis, phetos for
Ny OGe, Newnae, Biorer, Ao bullding world®s deesi clocirle Lremaura And-
ar ared gold leeator, Wrelte Galdak Cn., 1031
TFHACCD Zouth Ibreadway, Las Angeles, Callf,
BEWEET Oronckn chewina tohaess, Chedes MURIC AND MUBICAL INSTRUMENTS
4 s, BI2G, & Ima. FEX0E Beleet 4 Rk
F1.70. 8 Iba, BLIG, Wi opar the postage, FOEMS Wantisl Wik pusrenieed. Wa

Teelmant Farms, Chathsm, Va
WIRDONEIN Leaf fohoess, Clewing of

pmoklng. 100 pounds 1100, Three pound
grial package conielelng dve Kluls 2100
pElage e Farmerz ngu, Edgerion,
Wissonsin. o )

EATIEA  Special—MNstutal  leal  tohaces,
chewing or smokieg 1007 18 1ha.

& lha.
$1.70: 1_ twkal &5 03, Fleswmril ISpoa., Alays

Meld,

'T‘I'IHAI"I"I'II Terre:  Ansawer Lhiz ad, aes
whei we hare before waun buy,  Margain
|-rI.-Hﬂ Hampls 10 Trouil's, D97, Hidkarr,
Lenkurky,

CRCHTE, I'II:-'|I |n|.|||. rhilrrln[ nr mmakEng ar
clenrette hurler. 5 pounds of fll"'rr: onlF
T3, Farmiga [Molos, hlayds]d,

publish, Grest Kaiters Beng Hureaw. Dept.
27, Thomasson, Ble i _
WANTED: Original poems, songs.  MIATRL

Publlibers, Studio Bullding, Poriland, e,
NEW  [eal  Wrlle Begooila Songriters
Horviee, Bherman Branch, Lod Angeles, Callf,
AONAWRITERR! 4, melnlles, Amas-
ing seeortunlly, Wikbeler, i, i Ker-
stone, Chireps
WANTED; driginal poems, mngs. M!th
TPablishers, 2fudio Dullding, Pertlind, Ore.
EONOWHRITERS—Send porms, mealodles—
arerlleml edrslee 81 B e Huprrhr Bang
Hiudios, 211 Hops Ave.. Passala, N, [ C—
BNl Welters wanbed new.  50-50 |:|l]I.1:I.
Tedians Homg Rieeaw, Habim, Indlisa.




POPULAR MECHANICS ADVERTISING SECTION

W0 Pesma sellelted. A diferent nripo-
slilon.  Richard Hroughlen, Siuz  Falls,
Hoiith Dakota.

AMAKE Money wrillng sangi far lalking
riurpa, Tadlo, «té, Frot hosklel By Amer:
eu's Toremiost compeoser, Scan Tucker, 1610
3 & Tork.

BRSO NOIWHITING Crine] hioney being
maide from scmgs through talklse |:Irtur---II
radln, phoncgragh, musle publlsbess. " HIE
writars revls#, GTEROEE. conpose musle Lo
rour lyrics, Iyeiee to weur musbe., Ve ettt
1o sfudios @nid oiker markole  Free resding.
Heml for booklel, . Unlversal Song Sarcien,
i | et IEliks. Follypaosl. Cilil.
ONGAY BRI TERS—Frofesstonal plas

ward Maddes, 1007 Daxfarth, Syracuse,
Sew Vool

BUO-FLEX Werde for clarknets. and sar-
ophettes eliminaie your reed broublbei. Welle
for chreulag, Duo-Flex Ihesds, 138 lst Ave.,
Eranavills, Inik

Fli Wreiters _ Benid T Pubiich-
!In;u.lnmmml.” 'I.[l‘.-EIhIij' BMlmale Printers,
168l E. G&h Bi.. Chicsss

PATEMT ATTORMEYS

UNPATENTED Ideai can be seld 1 tel
Trow el hEI!Ip- ﬂL‘If]:l.II.:IIHB II‘:".E::IEM Fr;
rilowlars,  fLopyr . Ta
Gireess, D07 Darrister Balding, Washing-

L —
PATEXNTHS—Emall ldrmeg mey luve lorpe
cgmmerclal podallilicfes.  Wrlie 1III"|H|!I|"|-CI'
for Ixdormaiion e anid "R
ard af Imvession'® form Laya ake dangers
aid I patent mwatbers.  Clarenme A, 'l:l L'lrlnl.
6 Admess Bollding, Waihingten, I
FATENTH: El-llilll. far I'IH b, ']l"’"’ L]
Obtalm a Tatest,”™ gnd “‘Hecord af Incen-
ton' Blenk. Consult us aboet how Lo peo-

5-.-: yoar Ddeas. Deefeered payinests.  Vielor
E E‘llnl l- 'lh. IEII:II‘-HI' Vietor Bldg,, Wash-
AELOE,

1INy A% iAW markel practical
parid Bilems before patenidng. For informedion,

wrlie  Charteral 'I:ml.h-'l.-l ik  Berrlaier
Building. Washington, It

FATENTE—1 rnee |-n.':lr¢ for  man ifies
pugers aml individoal inventers.  Eatalillissd
1885 Freliminmry vice Pree  Fenssbalila
harges, Conswlt Chamdlee & Chasdlig, Pat-

enl Allorseyd, 902 F Sireed, Wwashingten,
n. ¢,

“A NEW Deal For Inventors, Pelent at-
torney. develgmaent englnese, aml 1I.m pnlea
serviee eomblned; Average atlornes's rBarge
§5000; searches §5.80; trade-marks £15.00;
Wn:.rl,lhl.l g o I J O'Beien. Patent Al-

m'.nl{}.nnlmwr. Tieg, MOCh,  LI0E W, 42nd
BL, Xew Yark Cloy.

I' ATEXTS. Iesimuctions “Hor tn Fslab-
Mksh Yaiir EI,EhL anid Torm. “'Evidenes of

Caprepilon' —esnt free!l  Laneaiter, Allvlss
& Ibemmiel, 411 Dowen Dolliding, Washisg-
Eiifi

PATERTS Prorured; irade machs Fesli-
fapid -pr&li:llnlnlr:' miledes Furnfshesd wiithgut

chargie it and Torm: far diselasing

e Free, leving 1o AleCwibras, T4 Ioe

iernatlonsl Milg,, “Wsahinglen, Ik (.
TATE - Pepmpt personal  seryloe ok

“Ilrl'l. limch,

enest TI:I'|-1
a0n F Sc.. Washingten. . ©

Tratpsl lawyir,

EZTADLIENED 1884, Biiln 0 Blawone
Campeny. Free Boshlet.  TPatenie.  Trads
marie Capyrbehia, OfMees:  Monadresk
_EIMELDLM:-EE. .ﬂcmlﬂl:ln Security Building.

‘eshlnglem '

PATENTE. Iboklet Tree, Biighees guler-
i,  Hedl Pesults.  Promnpiness  asvered,
Watarn B, Coleman, Fabmi  Lewper, T2

ih 1, Washisginn, T (1

CINVERTOR'S dulde,” veluable nfar-
malinn frem,  Feankh Ledersiann. Hepliered
MH' Englneer, &h Beoidway, Nea Voek

I. F, RANTOLPH. H:I I 'i"lﬂl:-r Build-
Ing. Washinglon, Lirw Bk
pml infeamation fres,

INVERTIDNEG WANTED

BALALL: Inventlans wamied, Slanfey Hull,
Tﬂﬂ Lurrl-\] Avenug, Cleveland, ll,'.lllh-\.

l'..‘I.TH.."'-'I'E Amd Hlemg wastal, 'I:Ill'rH-.III:!.'
WMenufaruelng Comparnr. 136 East 49 Street,
Kew _¥Vork City.

ISVERTIONS Wantid—Talented,
entel.  IF yom bave an @de for ssle wrlie
Hariley's, inc, IRox BIs-E, llamaer. Makne.

FOR INVENTORS

T Invéfilors: We are 18 the maskst e
pusckass & good palent, praferably n fice and
tem cent store ftem. WAL purehase ooiright
o Fayalty. Puprkasing Agemi, 241 Front St
Mew Vork, M, ¥,

unpal-

]}-.T]-T"-u"IﬂRh—H!I'I 'F:ur im!ll11|:l:|l E=lars
'|:l|.1l.-nl|n».r. '|-'I-:r|l$ Orbind, Bareli-
e Hullillng, uhlnﬂun. 1, L.

“TLET Us eeil your paleat, Arge un-
biai amle faide,  Medlsan, {::'ul.w LEullding,
Fawiocket, It T R R
TISVENTOERS! Wo ean asalst ved (s mako
meney from your {dess.  Dmddividual eervice

mlumys, MWossch & Jus:n'."lxl-. Ine., Tinlvae-

sity Bloack, Byrocuss, M, ¥,

ATEA G —dmall beas may hite large
enmmereia] passtblilitles. Weite Emmediaiely
for infarmetion an hes Lo el and "R

of Inventlon™ Forss. laya wre danger-
pae Im patcel matterd,  Clarence Ao O Orien.
fgd Adama Tullding, Washingten, T, O

FATENT Yeur lovestlom: Semd [or fmee
bogli. "Haw Eo Obialm & Palent," and  "Haee-
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ity &t low eosl  Slampings, dies, models,
wbe, Eiflinglas and lree calalog.  Clesicml
Tool Co., Leps. XN. Clnrinnstl, Ohla N

METAL Artieles developed and mwanaiar-
Muodal

Liirid making, Heasansble price
mnd Erst clasg workmanship, W, F, Aleyer
Company, Bedford, Indians.
TATTODING QUTFITS
TATTHIING  Outllis, supsly  catalogiid,
Guerasiesd remover,  ""Wealers,'" BG:  "wi-

Enain, Ikelroit,
=

TATFOI%EG Oullits §1,09, Flectrle 8755,
Freo ewialog. Chleags Tabios Bupply Hooss,
854 Howih Hiwis, Chleago.

OLD GOLD WANTED

CASI Fer gold Eeeth, wabtrhes, jewslroe
J liF D |||. Fede lvedl

BT
fully relarned I:||r-lr|l||1lun m- L'hlragn
Bold bu.n-.ll:ilne & Kefinlsg Ce. 357 KMallers
TElder,, Chiragn

WANTED—=MISCELLANEDUS
BAlL s dwiur dlscarded Jeaeley. pald
crparns mnil brldoes. wabehes, dbamands, gil-
ver,  plarinum. aner prompilyr mellsd
ol weturned  §F ofter  refused. Unlied
Hialwa Hmeiting Works (The o6d Itellable)
34 Eo, Htate 8t Dept, Y. Chloage,
WANTHEI—To huy, Oild encelopes with

stamps malbed Lefars I380.  Alse ald Tash-
Eafied folded lellere @md envelopes, with ar
wilboul smiamps on them Lhel wete fumbled
before B350 lemdlng codleciar pace hich
emgh prices for many klnds. Yery Intesesilng
fnfarimgtion #=ent free  Cuegler EE, M,
Currler gid prinks mmil plrfureg mleg deslneil,

Aibilvess 16, Hlew, 3003 Asbury Awve.. Erangs
lan, ||||||||.-
l'".rl' Blamipa, snvelopes, beoks, plolures.
wamied, Eox 114, Larain, La.
AGTRONDOMY

LARKIXS “Trimer Atlas of ihe Biars.""
Telletils naked-eys GUSETTErE LATEE MR
Dgmerlgtive text. Loode-beal. pras gl
Naiured inap & cénfi. Blar Aep Assscisieg,

Cluremont, Calil
TROPFIGAL FISH
TEATEE Mealthy trepleale,  Ferd "I.'I:qllr::.
e Helphul hinis ineluded  Hayes, 6

Jsth, Chicagn.

E.
|

FROO RAIBING
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the Barber Trade
at your nearest
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Bie madle Barbering nadly
u mare desirable profession
Birange &1 10 may seem, Mister Barbers have peked pep-
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Tissetor-
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BaF 3nik Lha siwel,
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expenses,  Oainpléts Jumlor, Coarse o 9 montks,
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EASY WAY T RADIO

MAKE MONEY |

| Up to 3 an hour eagy in o short time, New train-
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J3A

Just as EASY as it looks

to become a popular musician this

delightful, simple as A-B-C way

ST'DP cheating E:unelf out of musical good times. Stop
thinking that rning musle iz nothing bt ane grimdiag
masion of monctonous exerciess alter apofher . . . days,
manths amd years of difficult technique urder the thumb of &
private tepcher.

Take a look at the alnve dingram. Looks easy, doesn't it?
Well, it's every hitl as simple as it Jooks. Fimst a note, then a
fetter, HPlenty af clear Instructions tell you how each bar §2
plaved—lats of diagram pletures show you how, then vou do bt

sourself and bear it Everyvthing oo make leaomning & joyv.  In
act, the U, 5 School of Music has made the rending and play-
Ing od muse po slmple that vou don't have o know one pate
[rom anctber to begin,

"u:'nur firat 1.h.'r|!|'| comes with vanr very fret lesgon.  For vom
are given o piece with a real melody to play by oofuad motes,
Dizeamy waltzes, stirring marches, sparkling sonatas fallew in
short order. No standing 2till. You become o cipable geer-
farmer manths sconer than you could ever expect to by dhe old-

fashiooed way. Besdes, you recsive all the music you need af
HO EXIFO GOsL,

Play the “‘Blues'’ Away

Haow can vou be content to sit around st party after party
and lsten to others do all the playing—see them showersd with

admiration, imvitations — when
Learn To Play

your IL‘l'e-]nn; ambition to become
o papelar mustcian Is now S0 ensy

—a i fonimd 14 ase I| i
as A=B-C. Read the
list of inatr men i
the panel
whicl one
play and .
will do the rest \-.-- mntter
whhich ins eidticiid yorl clanss,
the eost iooeach case wikl aver-
age Ll pame—ijuet & lew conts a day.

Ouor fascinating, iHustrated Free Hook and cur Free Demott=
siration Lessan explain all about the remnrkahle [~}
methodl, Clip .:mg mail this couwpon Goday. and 3
they will ke sent €0 you st ance, No obligation.
Instruments supplied when needed, <ash or credit, .
U. 5 School of Muse, 712 Hrenswick Bldg,
Mew Yaork Cley.

[ pepe—————— g e

U. 5. SCHOOL OF MUSIC, TIZ Brunswick Bldg, Mew Yeork City

-

B to renlize?  Exporiencs §lie [
¥ Nﬂtﬂ' 3 P M ; Send me your fres book, " How Yoo Can Master Busic fn Your
Mamdolin S ph E-'.'II_IJJ satisfaction that "WT!'“ rmrﬁ Chaere ]I-urn.-r:r with insphring messmge by Dr. Frank Cmne; also Fres
Pinric 'C.-::n o bﬂﬂf “hkdt“‘ play ".?i'hﬁl'fl. Liememes ration Lessane. T his dom nof pll me dsder any oblzation.
Uwbeere," and “what® yow like fer
"f'l'-:iln:': E:;:l‘::- Your own amusensent and the en-  Mame..o oo T T
H-“L.‘ Troinkane tﬁrr.:lurtrn-rn.t of others. Dan't be
,,-ul ¢ Imatrp. | Bfradd 10 beogin your lessons 8l  Address.....coiiiisiesssarianrrresmsseamtoasaiiiiiasanes
once,  Over 600000  pecple Have yoi:
=_|l'.|-'l!-'-| to play thde modern wayw I NSt TETIEDL s s a i s sinnsdsiirramenandrresss-tBa ISt ¥ oiaive
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Rupture No Longer
Spoils My Fung, ™

“Now that T am rid of my
rupture and do not wear a
truss, I enjoy dancing again.
hany strenweous activities are

casures, because 1 am not

andicapped in any way. M
work is no longer a task—
enjoy it. Mo one would ever
believe I was crippled by
rupture.”

This is the wavy people
write us after ridding them- '
gelves of rupture by using T
STUART'S ADHESIF o4
FLAPAQO-FPADS.

Stacks of sworn endorse- [
ments report success—with- !
out delay from work,

Finpan-Pods cling o the body withoot straps, huckles or
springs, Easy to apply —economical aid combortable.

Convince yoursell by actually testing Plapoo ot our expense,
Sened coupon laday,

Test of Factor "FLAP.&.n-:HH‘;r_.--—
FREE /7
A
l————HA].I: COURPCHN BELOW TO-DAY == ===

| Plapae Loboratories, Inc. |
I T8Y Stuarc Bldd., St. Louls, Mo.

Send me FREE Trial Plapao and d8-page book on I
Rupture, No charge for this now or 1ater.

—The AVIATOR —
IDENTIFICATION RING

Flarss med mdilrwss magiivad FRICE
This B isat, TiekEeat, mnd mtmﬁllnl. rloar
BEYEF i, ekl white m . nof chespn
ar fmshy. Seod sles, of SLPLSE faT EOSURG=
memt. Gnly $180 pastpaild.
P. A. K. RING €O, 1316 Aee, H, CALYESTON, TEX.

$1260 to 53400 YEAR / FRaNKLIN INSTITUTE
man—18 to 50 Bept. 5171, Bocheatar, H_¥.

Man—Wo
ETEADY WORK J Cirnileman: Ninsh FREE [t of
@ U B Goverament hig puy sieady

Common education & =5, il LA S
2 k, and gviesE Tull particalira

usually sufficient & .o LSkl
Mail Coupon Fi LT R e

Today=Suré  / Address. . .........cccoiiiinns

The Ideal
Christmas Gift

Here’s Fun Galore

Boys want things that will “'G0O"—things he can rooe
with—spooters, pushmobiles, emall sutcs with hllhw\fﬂﬂb
b s, wind wagoss, cte—5 hether on spinedng wheels or
gliatening rasnere—{ost oo yachis, skls, toboggons, bob-
slels, mater driven sleds and snow & TE, .

ke mir-minded bay enjoys ghders and madnl sirplame.

He can twro bils back vard into & regular amuasement park
with pll these thrilless—[Fersin wheels, rollef coastems, mgrry-
go=rred awings, ato,

How [nscinnting to imitede the g endaeers aml maka
srnal] water wheels, pile drivers, serial enblewnys nnd othes
things that **work." g

When ot camp or oo the water be needs plenty of ideas
far mew wars of having fun. Here are dozaas such a= water
heoyeles, push Toata, woter cossting tobopgens, water
Enmes, eto.

O Falny dayes and other times when ':L'MHI:II in his
home shop he has the handest time Geding interesting
things to make. Here nre nny number such a2 eleotric looo-
modives, modion pleture cameras, wond turning Isthes, ote,

Allln this greac

Boy Mechanic Library

YES—ACTUALLY
4000 Worth While Things to Make and Do

1Te need mod envy Che othee lisys aB aseoint of the thinms
they hBave but ean be the boy (o his nelghbarhiand Lo mako tha
pihems wonder where he gets nll his |deas.

Larr Nl et che theill of hovine **Made It Himself."'

Everyihing B plerured owt anil mede easy.

4 Big Volumes—Books 1, 2, 3 and 4.
Each Compléete ia Traell.
FEarh book mensures Tx 100x 11 inehes in glze. has 460 poages,
Inn“l:llhdl.ﬂﬂﬁl INustrated and copislrs approximately 1000
n .

HBingle vonlomes are 52 ench. Plense designate by Giimbes
whon nr&mlnﬂ:. If the entire sed 18 ordered sf ooe lme, &d
i §5.

Wi bew ment o piy addirms postpald when remiitanse seeom-

lea order, or parcel £ CLOLEL anywhees in the T7. 8.
Ell.lgpﬂ_-.' pay pnutu:fl.n nrm‘émpl.u: extra postage when deliversd,

POPULAR MECHANICS PRESS
200 E. Ontario 5t. Room 1233 Chicago, TIL

When aeriting please mention Popular Mechanios
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Avinbsss Dovore Beolie hrighter
all ghe time. DA pay siccess
Awiild Libcola traized pilsis mod
= . Fave nationally known
air limes recently bostod ilmic
pilota' salarics o &7 W o yoar. You
enn ba n hig ried pilog or meshenie
LINCOLM, the World's HBest EKsown
l, & pesdy o egmn 18 way oz you,
Govermment Approved Schood, Upege
el #ovui 4. Truining by Covarnmant
Livensed Instructem, induoding Blind fying, rross
souniry, sceohstics, master mechanios, sirplane
snd anging solfss. Mow bo e Ling 16 ala6 imin-
ing. Esssptinonnl cpportunition in boib Canirsl
o ol ih Amerirn ps well ne im 11, 8, Avisien
rourses ssught in efiber English or Spanish.
WRITE T3DAYE Bimts your ngel

LIMCOLN AIRPLANE & FLYIMG SCHOOL
2TC Aircraft Bldg. Lineaks, Mehrasha

WI FII.I"I!I.I.II!I-I spaipmenk anad mabariala “ﬂl:l

Iig lirgs phibaangravieg camery complls Wik Lies i,
und screas. Whao pras bovs Pmibed B cours o cus siatlih
[ paring edepandast bislieid wilh the squipmen fum
o wrark for oibssy 08 & g aalary Ficta Engravap sfiem
graxier a it induy thas snp othar induriry Tweery
Pt |8 Ll waee of Papilis Mehhilen wid etgrived Wy the
procaes we lsach you, Farn pesd massy whis riia
& :lp&; place iojuaday dor our gew dlustried cakalagy which was sngraved o
Frink Ve PELURE|Bglipeealrech wows fernah You widl el be ebligiled la key
sk B by 00 icches|way by wrdt
nelln dap JUEF Aarare Ml:llﬂ Fasto-Engravag begl, 11 i3 Aurers. Missair

dsmbpbdian i unarcedad m'—l!wmnl.r :ld.nl:!: L:.-i:l“di E:Jud

Fzfrridml irsiresilae. Hig retorzs. DOsy esd svenlog o asdans.

S

Make money taking pictures. Photographs
Inuhl-.n demand. Commerciol Photography
Rlaa paya Dig meney, Leasn qiEicklyal hesoe
in spare time, Mo e:?ua:rnne CATEIIArY.
Wit today Tor new fres ook, O for v lies
wr Madern Phodiproihy. Amasican Schaal ol
= Dapd. 1353 3601 Michicam

rie
Iatches puiteens parfootly. bciling, uwmn
. Amynne ann nas it Tekes ondy & mingis, Faya al

Ci LN
Ttush maome and mddeess Tor

FREE E‘AMPLE FILEE wple of work deoms

with Bew=No=Moms, FREE Thalfil and tefsilory oer,
SO-L0 WORKS, Depl. M-T4, Madtien Basd, Cooneaf, 0,

Radic's Grestest Bargaln Boakl Ower 30000 ibemsl
Sebli, Twbes, Speakerr, Replscoment |5'|rl:. Kits,
Ete. Special ipedions on Shord Wave, Poblie Addias,
wic, Malonally sdvedited merchandise st the
LOWEST WHOLESALE PRICES disecl hem the
levgest eampany of iy kindl Gef your copy of this
Big 140 pege FREE ok of Bergaing bafese supply
In tl:hlull.-ﬂ!. WRITE TODAY to P M-181.

Wholesale Radio Service Co.Inc.
100 Sixth Ave., New York, N.Y.

ERE'S your

chance to
get this husky,
smooth-run-
ningsteamen-
Eine,

Laook at the picture.
Ien't it & heauty?
fanufoctured g:.r
world's lading maker.
Fire qualicy and highly
fnishied in bright colors
Has Oy wheel, smooth-
_running péston and sturdy
cylinder,  Strong boiler and
tinga, palley wheel that
ring meckanicnl fovs, Baojler
bieated by an eleciric unlt, Al
that is necesenry is to connect
it to an erdinary bouse light-
Ing circuit with a standard
lug. Hig. powerful, & real
aty weu will be proud to
owik, Just what wyou bave
Been walting far and vou can
hﬂij_l‘_«": it FREE! Read Special
r.

Smashing
Adventure Tales

The Openi Road for Boys Is & S0-page magazine pube

lishing aparkling stories of air adventure, sporl starien,
artlcles by famous coaches and siar athietes; adventare
stocies of the barren wasies of the Arctie, of the wild

jungles aof the Tropdes, of the baitlefields of the World

far, of the ¢ow towns of the Ol West, and of e
mysicrion: Wnds of the Far Essl; buosinoess stories,
gchinol storles, and many others.  Inaddition lour great
sorials, sach worth $2000 In beok form.  Warld-wide
t\'lnﬂgﬂ'ﬂdnrﬂt cluty, stampa, Open Raad Picneers’ Clob,
kest dope on hunting, fishing, cumping. Coniests

palore, with plenty of prize monsy,  Hed-blooded
staries Sor mdlglm:[‘;d hie go}'a. -

SPECIAL OFFER

To make new drien we will
twalve fa% laues af The D fass oy dom the mext
and sand wou sles this BIG stearm sngine FREE]
Act guickly]
- — — — — — ——
FIRE CAFTAIN Ma Enginea sent
THE OFEN ROAD FOR BOYSE  omtede the Undced States

130 Mewhury 85., Doston, Mass.

Bet your life T want the Blg Stean Eagine aod a vear's sub-
getigitian ta The ©pen Rasd for Boys.  Here's my dl:llr . Shoot
‘tzn both along st angg,

DIUEAR, . cauaagapppusaqdddtbbrbrasiidddrrrranannarrrane id
F T T
L 1, e - 11 1"

Whon writing plecss swenfion Populor Weochonics
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INVENTORS | | il "I : 'i] LS
e ROgp B e
FREE Book | :rnnniu.nnuﬁ_s B

Patent Your Ideas
This Free Book Shows How

UR idea for a practical article or an improvement
upon an old one should be patented NOW,  Fre
wently many of the thousands of applications fled in
the U, 8. Patent Office each year are for the same or
almoat the same iden. In such-a cose, the burden of
proof rests with the last application filed, Sometimes a
delay of even a few daysz in filing the appliestion means
;  the total loss of the patent. KO TIME.

| The entire time of my large and experienoed
| organization is devoted exclusively to patent
and trademark cases. We know the rules
and requirements of the Patent Office. We
utiderstand the technicalities of Patent Law,
We can proceed in the quickest and safest
ways in preparing an application for & patent
eovering your tdd

The book shown hers contains valualde isfocmakion

every invenbor shonld koow. It tells you just how
to go nhout chininiog & patent for your idea. With the
I:ruc-]'.tn_t I will send vou my ' * Beeord of Invention® form
on which you may sketch your (dea and establish its
data befors a witness, [f a dispule arises this will
b valunble to you. Homd the ecupon TODAY! You
will receive the FHEE book, the " Resaord of Tnven-

th i = ALSO FREE tion" Farm, and full information regarding costs,
j;.),. ' C oupon | rRecond of laveation” Miank: Strict Secrecy Preserved
£ & oopy of my . T All pommunications, sketohes, eto., nre held In strictest
tﬂ' £ mﬂ'uﬂ:ﬂ T oenfdence and prolected by gteel filee. ¥Your idea will

igF IEvantkan anil have 1L b in trustwoethy bands. T have the kighest references,

>o
withased b sush oakniec It i probable that I onn help you, Send the Coupoen
wrllihmu:reg'ﬂ:rru:i“ AT ONCE,

R

Personal Service

Your onse will be handled by o specinlist selectod for
Encwipdge nnd experience in certsin lices of inventicna,

{: L ABNCE A 4 0’:““1];” His personnl sttention will be given to your iden.

REGISTERED PATENT ATTORNEY

Tik-H Adams Huillding

WASHINGTON, D.C.

Please send me your FREE BOMYK, “How to
Obtain & Patent,” and vour “Hecord of In-
vention™ form, without any cost or ohligantion
on my part.

Above I8 o view of ocur drafiing snd speclSmtion rooma.
These l=portant departznenis are mads ap ol @men of demon-
strated mklll aed aptitois e the purtleplsr phass of

mnd irslemark proteidarg oo which they give thelr
When writing to advertisers please mentlon Populor Mechanics

(lmportants Write ar print nome ploindy.)
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“How I Licked
Wretched Old
Age at 63”

I It Gening Up Mighm — Banisthed Foot
amd | Paine . . . Gt Hid of Rhewmarle Palns
amd En.rdpﬂ.ﬂnn ST I.':I'rm-ed My Health
Gongrally » . - Fou Benewed Sorength
AR AL, T thonght T was thro . I bilnmed old
opeurred to me o sctually fight . [ was anly
tog up . . ponstd .+ o DonEfantly  barment
mebim nesdl . At &2 my ponditlon besame aimost Intolerable. 1
hail sboat glven ap hogs when o doetor recommended pour irent-
:uuﬂ-'t-"'rhn il A3, it seemed that I sinok off 20 Fem TVEr=

Fovrty~The Danger Age
Doetnms now sxy that in miliions of mes the vital prostete gland
ofien starta G slow up, ofter ihe nge of h:lrlt-;r.ﬂll.il: the age of &,

. bk 1t oever
llvimg, gei=

Eﬂjn :.Hllhnrl.w ua;,jﬁ 'I.E od mhhus.'un I v mes, No
npala 2 I 1 Ly T ] n eontinues,
Felnticn, oo avere LIANE WasKisees, Bonsti pAtOR, et obe

PROSTATE TROLUBLE e
Thmmwmmmﬁ:%m:mm i umLn

wafteE thssin or o new sale way i e
disooversd to stimulate the proa-
tate o nowrmal heslib and r

netlvicy In mnl;an:.r Hﬂ. Thla
Elees wiarL Eik
# notable sohlevement o
the Bge.

A NMATIONAL TMETITLL
TLOM FOH MEM PAST 40

Tia siooess has bein ALSFEELE,
| gprowth mpld. ‘This pew
hygiene & rmapldly goinlng kn
o B D Tiile by haw Tancived portions. Beores
SLIEELn En n 3 T
&ind Even num of Jebbers P-uu.r in m In MmNy e
reporied results have besn lEiks short of amazing. In cnse sflec

men Rave reported that they have folg E}'Iﬂ.‘ﬂ younger in
snvan dayn.  Mow physicians in gvery part of pcolEnEry nme using
diicd muk.an.i:llﬂn" 1h tr;‘lmﬂt. hyel e

Culek xa response to thia new hyglme, srtunlly o plens-
ant, natral reaxation, lEvalving o Ansm, medicine, of sbeetris raya
whatever,  This dlsgovery |8 pow I.‘|.|.I.1'ar'-_l uﬂnmﬂd in p pensatlsnal
fally Mustrated now b-n-nE. mllesd, "W nmy Ben Are Ol &
Forty." Bend for &  Every man past forty ahoubd know the trup
meaning of these frank fseia. Mo eoal or obllgatian & inosrmesd
HBut ast al ahes baelfons this free edition is exhsusted, Slmply @G0
|m your mame below, tear of and sl

W, J. KIRK, FREE.,
THE ELECTRO THEBRMAL COMPANY

_‘.| THi [l'E'-'In;

_Il.'.!'.l- Morris Ave. Steubenville, Ohls Al
I you Nve West of Lha rh.n:l-kl.n, mildires ‘The Eleotro Therm
i, Wm, Fox um;}._._bt:‘.:mpt. Z1-C, Lo & Cslif. In
Ox , mdldress The trn Thermael Co., Desk 21-0, 43

Yionge 31, Teranlos, (nbarda, Can,

| . 4. King, PrBs., I

1 Tax Execrio Tagnmar Co,

2172 Marris Ave., Steubsenville, Ohia, |
].l"-'-:m .................................... e I
T b SN deh s s 14
LG e S e Bl T

Ideas May Have
BIG Commercial
‘EY‘EE B 00 Possibilities

explains exactly
what steps an in-

ventorshould tale
to secure a Patent
on  his  invention.
Many a man has
conceived a valuable
inventon, but ecause
he failed to patent it,
has seen a2 later and |
maore  diligent  inventor
make a fortune out of
the samme e,

Simple Ideas Are o
Frequently Valuable Frncii,

Vour Invention nes=d mot be hig or R :
revolationary. Patedils which some- | mp-q_‘-l"-"'—"" -
times prove to be the most profit=
able to the inventor are those
granted for glmple Improvements
on devices already im use. The
hisgtory of invention is Tull of such
SOCOESSEN

35 Years' Service

to Inventors

Soee 15808 we have speckalized
in Patemts, and Bave successs
!'1_i|_!'l:|-' re_p:rei-.]ente-i] tﬁl}u-ylnnd.-l ﬁf
Chifka 1 &1 s Elid Wror
You are assured of prompt, MRIL
akilted pervice al respaable oost.  Send todny

for our Free Book * How to Obiain g Patent” Bzl b
aid aur “Reeord of Invention™ Blank, Mo TODAY
charge or obligation, Use coupas below.

VICTOR J.EVANS & CO.

Exrablfiched 1898
REGISTERED PATENT ATTORNEYS

Main Offices—600M Victor Bldg. Washington,D.C. |

Drher O bees— 1 &0 Coooay Tdg,, Chicago; 1007 Weodwartl
By, Mew York; 828 Fulellty Prilo Tl."..llll: Eldg., Phlla-
deipida; 514 Emplre Bidg., Picesburgh; 1000 Hobart Bhig.,

[
|

|

I Han Franclaos,

I "How to Obiafn a
|

|

|

ghsa Free. When properiy
filled st It may be valu-
ahle as evidence shoul
LA b TEUITE:

Please send me wonr free book, G008
Patent,™ and your ""Hecsed of Investion' Biank,

ame o vvwnasiis

L R R RS R S

RS = 1" T

s e b e S ]
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Booklet Free Highest References
Promptness Assured Best Results

Send drawing or model.

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

Listed Patent Lawyer in the latest editions of the Rand-MeIally Directory of Bankers and

EﬂﬂkrR::ﬂEiﬁltnmdﬂd Attnﬂrrn
Baggott ¥ rectory
Boston, Moss. Flugel's Low List, published
ican Lawyets n.n.n.u.nl published in Clevelan
Bainloers
Dhirectery, Owaha,

WATSON E. COLEMAN,

REGISTERED PATENT LAWYER

» published by Rand-McMally & Co., Chicago, Ill.; The
uarantesd Attorneys,

published by Legal Directery Corparation,

Legal Directory Publishing Co., 5t Loudes, Moo Ames-

Doy Bankers Bervice Legal Dtrﬁ*tn:]l,pru blkahed by
ce T, 'En-ul:r.ln MMun,; Evre's Law List, 0 Park Place, New York City; Walters Legal
HMebraiken, and the Motional Directory af

Attorneys, Baltlmore, Masyland.
Victor Buillding, T24 Ninth Strest, M. W.

WASHINGTON,D.C.

INVTH . TDUEI‘IIS

'I'I'rH'n todasy for FREE DK

OW TO DETAIMN A FATEH'II' """
FLT REEDH‘D OF INVENTION —ar
tenmd Drawing or Model of your Invemtlion
lor Examimation. MAIL COUPON TODAY!

FREOMPTRILEE ASSURLD WITH DEST RISULTS

MILLER & MILLER
REGISTERED PATENT ATTORNEYS

1688 Wanlwarth Bidg,, Deapt, A MHaw YWaork Sty
200 MILLER BLDG. WASHINGTOMN, D. C

.
h‘|I|'||"" dlrrl ar Free Book, ™ Hoewr o Uflseg s Peiecd,™ sod pear = Heoord

LR ELTEE LT LT
E]
=
| 4

PR AR

ll'l IS NI AN ISR NN

wh.u- d.l!l'l'vll ila.l'i.l‘l-t pratita

cw and certhin

lNVEN l ORS ampin o vital e
e boeok Pateni-Seont glwes mlﬂﬁ*:;pnﬁ;nt- o -

hh‘-. :II'H

I.IEEI'ILH.'ETFHFEITHH'I' [hewl. 5. Waskingten. I

FRE ot B BMagic at once. A wonder-

ful shooter's digest—talls bow o hold,
Bhot. The prinripls

adin and handbs riflea; becoms & orack
of comprassed alr action Al made
thi Bemjamin Sing e Bhot world famoos has been applied
to 35 ahint automatds Aring. Lasrn il sboat both rifle,
SEND NOW!
rem g toi A, B
INTROGUETORY

BEMIAMIN AIR RIFLE CO.
48 M. Prosdwsy 5t: Louls, Mo.

STOP Your Rupture
Worries!

v Why worry and suffer with that i
humr?L&mnhﬂutmmrﬁecLﬂdmuntm
[t :l: hmngl:l‘.'eu: nﬁm!’ur! and ham;l aﬂ

housan H-h}"ﬂlﬂ IHB' in_relievin
tl.l:l:l:l many cases of reducible ernia. It
has Automatic Alr Coshions which bind
and draw the broken parts ““"‘II’I‘
as you would - Iml-ll_ II-
l.uh"ﬂ or

nEEioiEs

e e D D L et o trial |
= :mat 'mhnf 1m u:m?:. mur wﬁ
in stores nor by agents, rite today for full information
sent fres in plain, sealed envelops,

H.C.EROOKS, 526 K Stats St., Marshall, Michlgan

TR

PATENTS —TRADE-MARKS
Terms reasonable. Personal attention.

Bemd model or drawing for FEEE advice.
Book "HOW TOGET YOUR FATENT™ sent on request,

L.F.RANDOLPH, formerly RANDOLPH & CO.

P Hl-l'll La
303 Victor Bullding * m"ﬂ.'l“, D C.

| PATENTS—TRADE MARKS

All ensea submitied given &i:mml
&benticn by membera of frm.
Form, © Evidimes of Concepdion”™ and nsruchiona,
“iioiw be Kelabfiah Four Riphta—FREE!

LANCASTER, ALL".'I'IHE E ROMMEL
Falent Law O
'ﬁ'nhhﬂnn.. . €.

GEARS

In Stock — Immediate Delivery
S A i S

uuqm-a.l.mlmﬂ'l.wl.h.l_
Bnd w rowr Ble priois sad quires.

Write for Catalog No. 1O

CHICAGO GEAR WORKS
TE-TT3 W. Jackown Bivd.,  CHICAGD, ILL.

NO .IIZIH'.E To BE DEAF

— EVERY DEAF PERSON HNDWS ‘I"lll‘l'
George P Way madn hilssel! hear. sfber belng deaf
28 vears, with Artificial Esr Tirems

—h® awn knveation, Ha wors Lhim
mﬂ pirhi. They nun!:[-_li-;:l hend

nes] ringing ears. 27 KTFE
|nm|h.‘.un|:l perfectly eomiortnble.
Wi open mm themm, Wreika for hia

Lrie w “Mow 1 f‘-ul sl dnd

yRell Hear”™ Also boak- Artificiod
s seafnesn, A ddress Eﬁ'l-g'-"'-'“
Oaarps F. Wan o, 779 Haffman Mulddiag, Detiodl, Michlgan

Save Your Feet

Heelner sorroar

A iFL P TTRDE T

g i with ¢

M= dacH SerroaT Coo B8 ML E Taon Bedres Lowregs K

BUCHETE'N'S FIBRE I..IMB
t to ﬂrur BLigin:
r FmEnk ZEIH#I EE all de=
E-l'n:ll'l.l

. BUGHSTEIM CO.
BN Ilihi. Ba., MENEEAPILIE,

Twed Par Geinfex Todar
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WAGON-MAN.
We Furnish the Capital

A greak, ™M Ia, maceisabgl, 4i-wiar-sl] compony
now maked this sarprising offer to hooest men, Invest
no eapdtall  Let o3 sfart you in this permanent busines

that ¥OU pwo and somirol for yoursell. Become tha
niitharized McConnon Denler and handis the com-
-Illi MoConnen line—mno red tape and na ihiﬂ'!

of Hnee. e dnanee yow, You extesd credic to pour own
friamnids and cistemers whan yaoip ppleass, Omly & cortaln
namber of thoss "nu-lmmll:ul:nt- m&:ﬂl!ll:m': ane 0,
Eazh ome offers o EZ with to pat snme
meniy 0 fhe han m_-.' 'nm':'n. Honist, #teady men
whie wWelte phsnptly are pwpred of finsd frsnalel pE AL,
Wik boday aml ek fnr “no=lnvestmend™ offer,  Addroes
The Mouseal Frienilly Serylen, MeConnon & Company,
Dioxh D-LE1F, Winonp, Minmn,

hia" Bilgr.
bé# of [ntervigwing exetalived of achooda,
businiss concersd, publiée and private (=sclboclens, treck aod bos
owners, bottir homes and farms.  Peesent carmlngs oonservatlvely
matimated at E250 o month, Oppociumity for advanocement Eo dis-

Natlopslly advertisad lne of salely deviees for Ieree
Mman pre Caps

teibltors,  Tholerefe peaulted.  WHLe Canirel Manager, Thgt,
0073, 321 Crang BE., Dayion, Crhio.

P oLDERT P [ 4L EIE 25
Pusi= ar ple thla 5d on s iker lrllh NOET Falived R
pdcirens Bns mell if oo oe with 282, iwiemps o 2800

for the near B3 lasiea. Amarscan h:H.rI Sournal
:.n'in ll,'.l:rli Sdirert I:I'H-:lnn Mlirigl g

IIAISE IllIIIIITS FOR IIS

CK AND BRY WHAT TOR

Hlml FRICEE— Estahlialed H:l'!l'l.'l.
E"H bl D-I-E nEr

m%‘"
iy e, Iﬂqm M. Y,

ME nu“ l;}:IIIJ. bodtin, het bird) in de=

‘-rm'wlllnll.rql"ﬂﬂ-ﬁpﬂul

.H.' h'n:.'e-.r up 2 to 4 thmes chicken

prleea, Aoake moBey hadedlng :hm'u el for marher in 26
e, “uuhureur{-hum omn 3 mos, brial, Fie mow for
g fres GR-p. bank, s & §liegs |6 palags, lonrn why, how,
Plymawih Rack Squsk Co., &34 H SE, Melrces, Hasoschoss s

W show vou hows
o" H “SHRMHS uas I:-:'lln ra idle
plantall pea-

gnnas overnight eropa. 54095 profit: uuru-!nlln:]':ru-u Aok guick.

INTERSTATE III.ISHIHHIH I-H-ﬂl.ISTHIEE.
DT-7I57 Cottage Grave Ave. Chicage, 10,

TQUICK

Sueeess »«» and
Wllnt. a Thrill

4 Sk ] N 'I:_"l.l."ll:k l.lu:l;[lanIhI'n all thae
hl: thrills of lide, with {Gu‘r] A Smx'l

| Popuwlariiyy o sod j-:l-h-: ig pay. Many

| play tunes fral aoewk; join o basil oF

mLirL a'l:lﬂr oot ammedt orchedlcd in 3

muonibe, wit b nfree Moming, lonesare,

P-a Snx’ Trumpst, Trombisne,

oFiClarinet. See your lseal Pl

[ D ler. Ty dini dres frwereaemd. sl

;.. ? il Lllrﬂ-rul'ﬁuhrnj Jmederale prices,

S| sy b, Oy writn us for frog boakiet, 250

“ PAN-AMERICAN 3205 e,

Modorile Pacce

39A

This is
1934
FIGHTING

Talk

Ir Tou'RE a quitter
you won't read far
in this adwvertisement.
If you're not=—if yon
have the courage to face facts=—you want to know
who is responsible for vour not geuing ahead
faster. It"s YOU. The man who won't be licked
carn’t be licked. If you're a drifter vou'll always
wish for success but never do anything abeut it.
The earth is cluttered with that kind,

If you're a fighter you awill do something about
it. You'll get the special training that fits you for
advancement, and you'll go on to a bigger joh.

In sparn time, Tizht at home, you can get the tralning you
need through the Bome-stndy coarses of the Infermational Corres=
sposdlenes Schools, Thousamds of otber men bave Hivsd them-
selves out of the rat and into well-paid, responsible positions
by I. C. 5 shofyr. Are llm:r DBelfer mien than vou

The tlme for action fa (ki siaxfe, Fi ot ahowt this
tical edocatiomal met that leis %ou leam whils :'i?
earm.  Check the subjects that interest you im the coupon he-

bw and mail it foday. It doesn’c oblizate yoi In any “:-' i
azk for full particulars, hot that ooe simple act may make
ibe diference between faflere and succesa, Do @ moe!
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U ha Uadversal Unlversiiy™

Wilhoit coal or ohllpation, pleass send me &
“yhg Wing and Why'" anel Tull partloolars a
before Which T have mirked X
TEI!'.HHIEAI. AND IHDURFHIAL COURSES

O Antomgbds M
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POPULAR MECHANICS ADVERTISING SECTION

ALL AUTO SPEEDS RAISED BY

PEGIAL

THREE TIMES
CONCENTRATED

MOTOR OIL

Saves up to 12% on Gas
Increases Pick-up 10% to 25%

Nﬂw o cian used speclal ol that
increases pick-up and specd re-
markably. The oilwith which " Ak
Jenkina broke all world's speed rec-
ardafrom z2oo to 3,000 miles. St
up under & z-mile-a-minute pace for
25% hours straight!

No other oll—not even special
racing castor oll—las gone so far so
fast. Vet Pennzoil is reguior passen-
ger-car oil—the kind you can use jn
o car |

Engine drag ip climinated with
the correet grade of Pennzail. Less
gas iam used, Speed and pick-up are
remarkably increased.

PENNZOIL

MAKES CARS GO FASTER

_.-—lllh.

o Y

=

T

PROVE Fﬂ‘fﬁUHSElF THIS WORLD’S

T

o ey
-
S W
/|

Y |

RECORD OIL COSTS NO MORE THAN
CHEAPEST OIL AFTER A 30-DAY TEST

Why buy plain oil when you can
get this z-times-concentrated spe-
clal ail—this wil that lasts longer?
Saves gas. Inecreases specd. And
makea every car rin emaather and
better. Then get Pennegdl at any
bonded "ennzoil Dealer.

End Winter oil fallure

607 of winter repair billa are due to
0l Failure, The heat in Vo enging
is the same—summer or winter . . .
and weak, thin winter odls can’t
stand [t. But Pennzodl 18 an ALL-
YEAR-ROUND Oll...cven beaoy
Pennenil flowa frecly at below-
freezing  temperatures. It endas
winter oil failure—insures easer
starting—lasta far longer than
thin, weak winter oils.

SAVES GASOLINE

- v w

Fennzoil i now available ie REFIN-
ERY-SEALED CANs fn many lerri-
tories, Bodl cans and bulk Pewwmzoil
aré SOLD UNDER ROND {0 guard you
Jrom subsiiintes.

THE PENNZOIL COMPANY
LExceutive (Hficms

Ol Civy, Pa Loa Angeles, CaliL

Britishi= American Qi Co., Lad., Sole Di-

triutars in Ontario and (Quebec, Canzda

MNrmbsr Prmnrranis G'mirr{.-'l?i'-'r il f rrocision,

Pirmud Vo, 2
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?:IWar Birds

i

Gunning fo

By CAPT. KIRBY M. QUINN

202d Coast Artillery, Anti=Aircralt,
linaix Mational Guard

TII-\T aireraft will play a highly impor-
tant part in the next strigele hetween
nations is conceded rencrally by the
world's military and civilian r_-x|':-¢--_-t:-:_ But
pilots of the “war Wirds" will he handi
capped, their activities sharply restricted,
by ymiproved mefhods and machines for
combating enewdy planes from the ground.
The United Stated arimy has a :-|:-:'|:i:l_|
force, called the anti-nircrafe artillery,
which is frained especially in the art of
disabling’an airplane flying as high as five

5% 78 U2ware

o a;_i:ﬂ_ -

5
i

Teop, Tws Guna Firing at Might: Bottom, Officer and
Member of Crew Handling Diirector

801
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SEARCHLIGHT

Drawing Shows How Gun Battery Mi%hr Operate In Might Warfare: Note the Giant Searchlight Which Ia

Directed by Bemaote Control; Inset,

miles. This foree s one of the most mod-
ernized of the nation's fighting units, in
that it has the best equipment vet devised
for dealing destruction to flying enemies.

A three-inch gun is used by the anti-
atreraft artillery. A most formidable weap-
on, it i3 as far ahead of the equipment used
in the World War as the modern automao-
bile is ahead of the wheezing “horseless
carriage.” The latest pun of this caliber
i5 mounted on four rubber-tired wheels
which are removable. Within twenty min-
utes after the commanding officer isgues
the order, the wheels may be removed and
the pun set up, ready for fring. Back in
1918, the zame operation required fully
three hours.

This three-inch gun can be elevated 1o
cighty degrees for firing at enemy plancs,
or lowered to minus ten degrees below the

flicer Examines the Sperry Director Which Plets Course of Target

horizontal, ready for action against tanks
of the infantry. And the gun may be
swung in a complete circle,

A hand lever is used to open the breech
for the first shell, but after that the breech
opens and clozes automatically. The Fan-
ners load and fire the gun but do not con-
cern themselves with the target in the air
nor the shells bursting around it

The job of aiming the gun i done indi-
rectly by a large fre-control machine
maonnted on a rubber-tired trailer. This
instrument is located near the four three-
inch guns composing the battery and
transmits to each gun by electricity the
elevation angle, the direction angle and
the range, The latest type of “data com-
puter,” as this machine is known, is the
Sperry Director. It 15 an expert mechan-
ical mathematician, capable of plotting

g BT e ..I' 3 | c F
Tl - iy L
" s o

'.,‘_'l £ ¥
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the course of the target in miniature

and of predicting the point in the

sky where the bhursting shell will
meet the target. It is equipped with

two telescope sights through which the
trained eve of the operator follows the
target. It also has two telescopes through
which the observer may watch the result
of each shot and determine the correction
necessary to bring the swceeeding shot
upon the target.

As the director plots the course, the
gunners swing pointers on data receiver
dizls to the position indicated. Then the
shell s inserted and the gun fired.

That the machine does it work well is
proved by recent firing in which fourteen

803

Top, Hesleantal Direcrion Finder
Fiots Altitude of Targeco to Aid
Gunners; Botiem, Drawing Shows
Gperry Directer as Ir Would Ap-
ear i AntAlrgralt Firing: at
‘rone Are Heels an Which Are
Stored Hose Lines Uscd in Estab-
lishing Elecrrical Connections he-
tween Director aad Easch Gun:
Power Plant Is at Rear af Trailer

Leits woere scored owpt of Oitv-nine shells
fired af a sleeve tavrget towed by an gir-
plane 500} vards in the air, some three
mitles, The threc-inch guns are effective
at an altitude of five miles.

Far night firing, a battery of secarch-
lights is part of the equipment of the
anti-aircraft repiment. A beam of eight
hundred million candlepower lluminates
the target cight miles away., This giant
searchlight 1 operated by remote conirol,
heing elevated, Iowered and torned by
electricity supplied by a generating plant



on the truclk which carries it
When an enemy discovers
Catio |:-.'|'.|l.':l'i|.'-.
he 5']:-.'|l.':-
soom down and spray them with
machine-gun fre, However, the

batteriez are ready for just such

'_.Ill\,,' ||I-

' oo =)
Ol anti-aircratt

sends ont attack Lo

Top, Officer Following the Targes 1.'I1.1'n1.pgh Sights on Top of the Machine Directin

ter., How Tracer Machine-Gun

an attack., Their fifty-caliher machine guns
o into action, placing a band of steel bul-
lets in the path of the attacking planes,
These puns are equipped with special
sighting devices by which the machine
punner can keep the planes in the center
of hiz wvision constantlv. By the use of
tracer ammunition, the gunner sees the

ullets Appear at Might: Battom, Flane

POPULAR MECHANICS

flight of the 500 shots per minute leaving
the FUn. At .’1i5.'Jll. these tracer hullets are
luminous, being coated with phosphorus,
and resemble Areworks as they speed to-
ward the target.

sound receiver horns detect the pres-
ence of enemy planes at night. The loca-
tron having heen determined, 1t is trans-
mitted to the searchlight battery and the
eight-mile beam quickly puts its finger of
light on the target. Tmmediately the anti-
aircrait guns go into action, Glling the air
abmat the ememy planes with
high explosive, o

How cach three-inch gun in
the battery shall he placed is
determined mathematical
caleilation, the area to be pro-

[y

LUMINOUS BULLETS FIRED BY MACHINE
GUN AT TOWED TARGET

Fire of Four Guns; Cen-
awring the Target

tected being divided into several sectors,
each containing one gun. The Sperry di=
rector then is stationed at a point hest
suited for directing the fire, as well as for
making the hose-line connections to all
four guns. Two power plants on the di-
rector trailer produce electrical current
for operations, one running at a time.
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Alummum Bass lems Are Mmsture Pmnf

Scores of Bass Vicling Made of Aluminum Tnstend of Wood: the Motal Inatruments Are Impervious to Mals-
ture and Their Tonal Quality Compares Fa.m:-ra.h]y with Waesl Bassci

Bass violins are now being made of
alumimum and the metal mstruments have
a tonal gquality comparing favorably with
the finest wood basses.
have the advantage of being impervious
to moisture. Thev are made of light-
aluminum alloyv sections, welded together
withawt the use of screws ar rivets. The
instrugien s fre I!"l1'|1:‘h1:r1l,:1|' dlyminum, gold
bronze or natural-wood colors,

WAY TO MAKE BETTER PAPER
SOUGHT BY SCIENCE; '/ 50

How to produce paper with the lasting
qualities of ancient manuscripts is the

M godl of government scientists, Manuscripts
A dating from the vear 1000 A.D. to 1749
AD are being examined to determine the
?u]utiw lasting propertics of different
~ t¥pes of paper. The permanence of paper
_.:.____EE- an important factor in connection with
overnment archives amnd other records
ttended for posterity. In examining rec-
ords found in cornerstones of diamantled
Buildings, it has been found that in many
cases they are valueless because the paper
s 1.1'1.11||]Jir_11 or otherwise deteriorated.
The _a}nrlpru :11'3:1|::w1||p'r-. ,11‘0 composed

v e ¢ ) Lanel

Lt Iﬂ’&i L.rrwJ a‘"

In addition they -

o (RS

largely of linen and are in good condition

after several hundred years. The so-called )

'

silk” paper of the Arabs is said to have
been made of linen fAher., The Arabs
learned paper making from Chinese paper
makers, captured in A4 A,

TIME FOR SHAVING SHORTENED

WITH LATHER DISPENSER ( '/

Both time and materials used in shav-
ing are saved by utilizing a compact lath-
er dispenszer which enables the person
'-'-1'L||[ir:l,.;' the razor ta get enough lather to

»¢over the face by holding a hand or brushs.

finder a funnel and pressing a lever. The
lather iz produced by a motor-operated
brush which re-
ve#lves apainst a
shaving stick,
while the water
mixed with the

tomatically as it is
delivered from a
| reservoir. The
:HU'"-".' Ulf water can

" be regulated to obtain .L lather of ¢ 11__& ie-
‘-]H.lii E[!l]1‘1-]‘-tE]'I.C".

"-—-'l
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soap 15 heated au- -.
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\\ ‘ﬁ "Er-n constructed that the ]:Iﬂl:l-t has no
i: view ahead, the monoplane in which two

. . BY ULTRA-STREAMLINING

. % Irenchmen recently established a world's
e 3 : ; kil

7 ) record for non-stop flicht is taken off and

L’ et . landed with ]'m- aid of mirrors. Images

-+ i directly ahead of the ship are reflected by

4 Mmirrors set out on grms !’me the port and

o H starboard forward windows anto a V-

". | ',L_,_“"*:'-Impnr-:! mirrar an the instrument board,
#_ /™ In actnal flight, the pilot relies entirely
& | - upon the very complete set of instruments
%“' » ~Avith which the craft is equipped. Pilot

o and navigator sit tandem, each at one set
2 W, yamt Lk

-;_..j of the dual controls, The navigator is
provided with a platform apon which he
Hew Internal Sun Bath Is Administersd to Patient by stands to mk{i. “31'&:1”5 on the gtﬂ'.rﬁ
Means of Tiny Ultraviolet Lamp hrough a trap in the top of the cockpit.

The fuel iz carried in wing and fuzelage

« LAMP FOR INTERNAL SUN EATH% tanks which have a capacity of more than

IS SWALLOWED BY PATIENT T~ 4 gallons. On their flight from Floyd-

Internal sun baths are made possible by, Bennett airport, New York, to Rayak,
“a device produced’ by Dr, Joseph "-.T'md-:'l-..'“‘t Syria, the Pilﬂ'tﬁ.—CﬂJ-lﬂ-ﬂ—ud.ﬂ.LLE.ﬁ.Sﬂi.—.LD‘-—
bawm—hrofichoscopist. 1T T5—a—tiny—gas ered a distance of approximately 5,725
* lamp, radiating ultraviolet rays after it h: miles. The previous record was held by
been swallowed painlessly by the patient. — the Englishmen, Gayford and Nicolettes,
The sun rays may be directed exactly uponed with 3,309 miles, The French plane is a
the diseased spots for periods up to threc % high-wing monoplane especially designed
minutes. Treatment of this tvpe iz ex- Sfor long-distance non-stop flying, Tt was
pected to be of aid to the medical wnrl{_{_"jhuih ahout four years ago. A S0-horse-
in itz fight on tuberculosis. -3 power twelve-cylinder engine with a four-
> blade air zerew of wooden construction
drives the ship. The unuzual fuselage de-
sign nffers mimim sietance to wind.
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DRAFT REGULATOR ON FURNACE
3:9 WORKS AUTOMATICALLY

[}
l:.'e..-fL{ Auntomatic and

entirely zelf-con-
tained, & new heat
regulator for the
furnace meters air
1exact amounts
\:{n the fire so that

LEN| PROTEINS ARE BLAMED

OR HAY FEVER

hay fever mayv he pinned on
in the sneeze-producing pol- -
m on their sugary or starchy
“his i3 indicated by inves-
he temperature #v-tigations repoed by Dr. Marjorie B. -
:.ema_'l.' be kept at a - =, Moore, of the Abbott laboratories, and o
{r“:desaircfl point. # t-Dr. ‘Eron Unger ot Northwestern Univer- .
Fube with finlike projections is inserted @ sity médicat-schook—THere Tias been some = g
into the furnace, A special fluid in the § difference of opinion over the ultimate
tube expands or contracts as room tem cause of hay fever, part of the investiga- ==
erature changes, activating mechanism”™ tors tracing it to pollen proteins while
hat open: or closes the dampers. When efothers blamed certain sugar or starch-like®%
he temperature dial is set, the device re- Qhodies, Daoctors Moore and Unger ex-
Juires oo further attention, It operates posed pollens eausing hay fever to the ac-
~ without any outside power, weighs four «'tion of pepsin which digested away most
' oy pounds and can installed in less tE"‘lﬂ-’I{”‘E the protein, The pollens treated lost s

the ‘protemns
™ lens, rather th
T constituents.

an héfr_ ' .} mast of ;hur mischief-making powers. o
L = " ? i i
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Mirrors Help Record Ship Take Off and Land

SFaH OF !’LF-HE‘
&% FELT 370
. mﬁm.ﬁtﬂﬁ A% lﬂ.iﬂ.; =

Mk

IH-STRIJMH"I-T
EOaRD

FUDCENFR - Gl /ol v
{_.Iﬁlurpi;L' CONTROL LEVER

Hern Arg Severnl Photor and Drawings of the French Monoplane Whick Was Flown “Blind™ across the
Arlontic 0 a Bon-Stop Record of 5,728 Miles; Center and BEottom, Left, Note Arrangement ul' Soats and Con-
tm].'l Hnth::g.. R:.ght Hew Hu[-un Eru. Pilot to Take O ar I.-mﬂ witimut ng Ahead of the Ernft
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By maodeling the moist dirt of sloping

: vacant lots into sculptured figures, a Hol-
-ma beautifving California

ersé]
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roadsides and preserving the sloping banks
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Tws Views ot Foadiaide Arer

Bottom, "“The Sampede™ ; Nota

Senall FiF.IFI: of Artist gt Cen-
ter Uressed im White

during heavy rains, The
figures are covered with
stucco for permanency.
Parts of the figures ex-
tending from the mam
body are wired. ITn wet
weather, the roadside
elopes are saved from
washing by the art, in
the manner of terrac-
ing. Among the decora-
tive art which the sculptor has produced
15 *The Stampede.” which contains forty
head of cattle, two cowbovs and the figure
of a woman, the spirit of the stampede.

POLICE USE TWO-WAY RADIOS
IN AMERICAN CITIES

o-way radio communication has been
estahlished for the police departments of
Bayonne, N. J. agd Eastchester 2mY ., the
first two installa®ans of their kind in the
United States. The Bavonne system con-
sists of a central headquarters sending and
receiving station and nine radio-equipped
police auntomobiles. Police officers cruiz-
g the streets in squad cars are able to
talk with headquarters or other police
cars, All radios in the svstem are tuned
and locked on a wavelength of 86 meters.
Messages trangmitted on EL'LE. hand can be

.1.'|I"..r ‘:a_"l;' -

g-'-l-: “aly

heard only by persons having specially
constructed sets and are not heard outside
of the citics where they originate, The
two systems were built and installed by
the Radio Engineering Laboratories, Inc.,
of Long Island City, N. Y., at half the cost
of the average one-way svstem operating
on the grdinary frequencies,

clY 2: —_—
LIGHT BULLET FIRED FROM GUN
AT ELECTRIC-EYE TARGET

Bullets of light were fired from a nine-
rauge shotgun at an electric-eve target in

i r;:;.;l_‘/l;_d_cmnn:itrntim] of the versatility
of hoto-electric tube, oprelgctric eve,




The shotgun, rebuilt by
engineers of the General
Electric research laboss.
torics, contaned a small
but powerful light source
in the breech., When the
trigger was pulled, the
light was turncd on for a
s h-.:_:_-*.h of time aod the
g1 b)! trained on the
target winch was pamted
on g hox containing a
photo-electric relayv, The
bull'd-eve was a narrow
slit in the face of the haox,
hehind which the clectric
eve was placed. When
the projected light “hul-
fet™ hit the clectric eve,
contact was made by the
relay and & lnrge lamp
was lighted. The light
hullets were messured in

WIS

dimenszions of time, it he-
ing poszible to predeter-
pine their length from
zero ta thirty seconds.
Thus, the [onger the hiul-
||'|I the Freater the chance
of hitting the mark he-
cause, after the trigrer
was pulled, it was possi-
ble to correctl the amm
within the time length of
the bullet. Thus with the
light zun it was possible actually to alter
the trajectory of the bullet in flight, so
cven a poor marksman had o chance of
making a good score, Of course, the light

Shotgiun Equipped o Fire 2 Fay of Light at Eleciric=
EE'E Targer Which Lights Lamp to 3how a Hit

bullet did no damage since a beam of light
is anything but fatal.
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Large Mumerals at Left Move inta Place to Tell Time: Deviea Iz Contralled
by Baster Clock Shown at Right in the Photograph

JUMPING NUMEBERS ON ROL
TELL TIME AT

Large moving numerals attac
endless belt or roller tell the time at
London railway station. The numeral on
the Tight-hand side changes every minute,
the center numeral every ten minutes and
the nomber on the leit every hour. In
eight seconds, the roller moves far enough
to bring another numeral into position to
show the change. Operations of the jump-
mg-number clock are controlled by elec-
tricitv. A master-clock transmits periodic
impulses to the electric gear, tripping a re-
lease lever at one-minate intervals so thet
a new number may move into place. The
numerals are three-foot silvered plass re-
flectors. The roller on which the figures
are shown is thirty-seven feect long and
weighs three-fourths of a ton,
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By JAY WILLEFF

LL automohile engines are
harder to start in winter than
in summer for several reasons.
Gasoline does not vaporize as

quickly. The oil does not flow as TOW 10.2%
easily. Your storage battery is not L
1 8§ :‘fﬁt]tnt because it depends on l' of o e
chemical action which lack of Vo
%leat retards. Added to these are TIRE
ittle electrical troubles which are TROUBLE CLOGGED
magnified with cold weather. 23.7T% GAS LIMNE

By a little care yvou can elimi-
nate eighty-five per cent of the
electrical troubles that make vour
car hard to start. First, consider-
ing the storage battery as similar
to a hottle, we know we can put
water into it and take water out.
If we take more out than we put back in,
we will soon have an empty bottle, or
with a storage battery, a dead battery. So
have the charging rate of the renerator
set higher for winter, When adjusting the
generator, clean the commutator with a
strip of “00” sandpaper with the engine

10

Ili-lll

FGHITIOMN
TROUBLE

‘”y

Road Trnuh’lp Ehlﬂ; PI;PII'MJ. by Auntomabile Cluk of New Yaork:

MNate ercentage of Ignition Trouble

running. The state of charge in your bat-
tery can be determined with a hydrometer,
but most hydrometers read accurately
otly when used in a zolution of about
cighty degrees temperature.

The electric fan on your hot-water
heater, electric defroster, and the radio all




e (> 70,
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increase the heavy winter load on the hat-
tery, tacdios are connected so the
current they take does not show on the
ammeter, vet they draw three to eight or
MOTe Amperes,

An up-to-date edition of the familiar
trickle charger of batterv-radio davs,
invaluahle in winter. The wnit hangs on
the wall and connected to the car
through a clamp-on socket fastened to the
ilazh. The charging rate siarts at two and
one-hali amperes and tapers down as the
attery 1s charged, If left on all the time
it uses less current than the ordinary light
bulb and, because of its design, cannot
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Gpare Condonser,
erosene ; Helow,

Above, Motorista Sheuld Carr
Fuel-Fump E:alphragm and Boitle -u:d'
eaning Top of Spark Plug
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Above, Depressing Clutch s Cald

Weather When Btarting the Car

Saves the Battery: in Circle, Clean-

ing the Bamery with Scda and Water:

Right, Polishing the Batiery Tecminal
with Steel Woal

bBarm the batteryv. A fully charged battery
with a gravity of 1,785 will not freeze un-
til '|'|i|'|l._'|_l.--i5~c degrees helow zero. A hall-
charged battery reawding 12000 will not
freeze until sixteen degrees below zero,
A discharged battery will freeze at sixteen
degrees above zero,

Care should be taken in adding water
in winter. Kecep the plates covered, be-
cause only the part in the solution is active
and will deliver power. Add the water be-
fore starting on a drive or hefore charg-
ing, otherwise, the water being liphter
than the acid, will remain on top, not mix-
mg, and may freeze.

Use only distilled water because the im-
purities of hvdrant water accumulate un-
til they cause damage. Da not 61l the
battery more than three-eiphths of an inch
above the scparators becawse, if higher,
the gaazing action while charging will tend

POPULAR MECHANICS

to spill the surplus out of the vent hole,
reducing the acid in the battery and mak-
ing the top of the battery wet and sub-
ject to leakage,

Clean the top of the hattery by wetting
it and sprinkling baking soda on the sur-
tace to neutralize the acid, Wash it off
with the garden hose, Be careful that the
vent plugs are tight and do not get the
soda into the cells, If acid has been
:-'~T1i]||.'-:| i fh I11|_' ||':-|| of I_]'||;
hattery, it absorbs msis-
ture from the air and re-

mains wet, gathering dirt. This wet acid-
spaked dirt forms a short circuit which
drains the battery of power when standing
idle and “shorts out” part of the charging
current from the gencrator while the car
15 being driven. ;

Many motorists have had the experience
of having the starter crank the engine sev-
eral times without the engine starting,
then are surprised to have it start with
the first turn of the crank. This is an in-
dication of dirty connections which caunse
a relatively high-voltage drop due to the
heavy starter current, with the result that
the voltage supplied the coil is 50 low the
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spark does not jump the gap in the plug.
If we consider the current as o messen-c

per taking the power from the battery tn"'

the starter motor and all other apparatus
and connections, like gates, we will appre-
ciate the importance of keeping these
gates clean and in working order. All the
tools neceded are an adjustable
wrench, screwdriver, a pair of pli-
ers, and a handiul of medium
steel wool,

Polish the battery terminals
with the steel wool, until they are
bright. Roll some of the wool in-
to a cone and clean the inside of
the cable terminal loops. Remaove
the ground connection and clean

both the frame and the end of the ground
strap until they are both hright, then clean
the nut, bolt and washers in the same way
hetore replacing, After cleaning, paint or
coat with grease to keep the air and mois-
ture from oxidizing them apain.

I the contacts in the starter switch are
hadly burncd, it is better to buy a new
one. Clean the connections to the starter
motor, HEemove the cover band of the
starter and inspect the brushes; if badly
worn, put in new ones, being careful to fit
the face of the brush to the face of the
commutator. This can be done with a
strip of fine sandpaper looped half way
around the commutator, with the back
next to the copper commutator and the
cutting side under the brush. By pulling

N
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Above Battery Charjer
Whick “Ciin Ee Attached
to Car as It Stands in
Garage: Left, Drasing Up
ammutatar Spark

it back and forth a few times, the end of
the brush will be cut to the same curva-
ture as the commatator. If the insulation
hetween the copper segments is above the
level of the copper commutator, it will

tend to raise the brushes as they pass from

segment to segment, High mica can be
removed with a picce of hacksaw blade,
On many of the later cars there is a
ground strap connecting the engine to the
frame to avoid a poor connection through
the bolts of the rubber mountings now
used. Both ends of it should be cleaned.
CHtentimes the connection at the mount-
ing of the starter motor on the engine ia
the cauge of hard starting, Both the face
of the starting motor and the correspond-
ing place on the engine should be cleaned

-
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with steel wool and the surface nicked in
& a number of places with i-l.'l.:i!iFl."."I to 1m-
i« prove the contact. It iz well to check the
wires, contacts and lugs in the ignition
circuit and lirghting systen,
with steel wool and put them back togeth-
-~ er tightly. If any of the wirés @re/ worn,
put in new ones,

Be sure to keep the distributor cap and
the ootside of the spark plugs clean, A
thin film of moist dirt can cause a short

« -circuit, Ona dark night look at your plugs

¢+ and distributor while a helper aceelerates

€ the engine and sce if any sparks jump on

" the outside of the plugs, distributor cap

and ignition wires. The spark plugs should

be cleaned and the gap properly set to the

%, specifications of your car. When easy

starting is more important than extreme

speed, it is well to set the gap 005 closer,
than specified.

- If the ignition wires leading from dis-

.« ‘tributor to the spark plugs are cracked or

? otherwize in bad order, you can install

- new ones vourself but to avoid the possi-

ko hility of getting the wires twisted, remove

conly one wire at a time, replacing it com-

et pletely with the new one. In this way,

even if you are not famihar with the prop-

er timing of vour car, vou should have no

trouble,

A bad condenser, or the connections to
it, ehow up by hard gtarting and rapid pit-
ting of the distributor points. A new onc
can usually be installed quite easily, Have
it checked when vou buy it by an clec-

Polish them |
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trical shop so vou are sure of its quality.
With the high-compression motors now
used, many motorists are carrving a spare
condenser so as to have the proper type
available in an emergency.

In localitics where extreme low temper-
atures are encountered, it is worth while
cotinecting a hot-shot hattery so that the
power for the coil ean be supplied from
ithis Dbattery when starting the engine.
After the engine iz running, switch the
coil 1o the regular battery,

If vou are caught in a heavy storm and
your ignition syvstem is drowned out, a
boitle of kerosene in the pocket of vour
car is invaluable. Soak a rag and wipe off
the distributor cap, spark coil, wires and
plugs. This will often prove a means of
etling started.

Durmg cold weather, hold vour clutch
pedal down while starting, This relieves
the starting motor of the heavy drag of
turning over the clutch and transmission
rears in their heavy prease.

A short circnit in the electrical system
can be detected by removing one connec-
tion from your battery and inserting a
voltmeter with one contact to the battery
and one contact to the connection just
rcmoved, If a voltmeter is not available, a
dash-light bulh will serve the purpose but
will not be as sensitive to slow leakage
circiiits, Rememhber that every switch is
like a valve, and unless it shuts off com-
pletely, power will leak through which
gradually runs down your battery.

] L-EL
Cutting TEr-:HJﬂ:E' i W.‘I.. exipgn ta Metal Slah, Laikg a

Faper Drﬂ'.l-lrlu' a9 & Guide in the Process
o ’%‘J\/\Jﬂ-"' I:ELH-...-L:L

l:_:,rJ 5 .-"a 5
DESIGNS CUT IN METAL
AS TORCH COPIES
PAPER DEAWINGS

Ewven the most intricate designs
can be burned into metal slabs
with the aid of a cutting torch
which is guided over the slab by
means of a pilot. The torch is
mounted on one end of a parallel
Irar and the pilot on the other end.
When the pilot 15 moved over a
drawing on paper, the torch exe-
cutes the same design in the met-
al. Any steel slab, up to twenty-
five inches in thickness, can be
cut in this manner in a very short
time.
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Oil Engine to Drive Fast, Streamlin

Giant Pewer Flant for Pros

]

electropnenmatic braking
- sv=berm |Ll'-i1|h maters ally
quicker action with less

Uing New Streamiinea Jor and jolts than ordi-

|H,"||.Sp==||".|r.1|'1 Mote the nary brakes, '|'|-;“- train

.-" # "I..*\-L'ﬂ
1T|:I|'F m.u1-n [:--:'|'|'||.I “oil- |H|-'n
ainless Sreel train

long aet'ﬂd}'n:l.mic lines is E'{D'Z'f‘ttl'.l to

l‘m'n:lr-l by
mng engine, &

Conirols :
will replace more expen-

sive steam service on the Burlington. At
first, it will be used on daylight runs.

100 miles per hour, "'l-EREEH PLANTS LESS NUMEROQUS
THAN DESTRUCTIVE ONES_ /3 (]

"i:a
rpe. Its power “‘rr.; FPlants that tear down are more numer-
1w means of gener-F=pus than plants that build wp, This ap-

attain speedz above
The eight-in-
ors, being of the Diesel
turned into electricit
ators for operatio

#_F_ugx.u.;'lna no n:.whurei
of the train and ill
n will be a threeg-section
» operating on four fou
instead of the normal size
weight will be less than ha
steam train of the same capacity,
air-conditioning equipment wi
be installed for the comfort of passengers,
Every pane of glass will be shatterproof.
The cepter of gravity of the train will be
fifty-ote inches above the rails, or twenty
t lower than the tvpical railroad

is means, of f_'u-urs.e. that the train
in 5]J{tt of its light

articulated g
wheel truck

will “hug the rails,”
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Prof. G. R. Bisby of the Univerzity _of

Pg pears from a survev of the fungi made by

Manitoba, Comparative <ounts of plant

lists from la¥ee peographical areas showed 7

species of sreen ;J]..'-!ﬂt'-:- and when the E]‘-:t

from smaller regions, in which the plnnts
ATE  OTE l:n:m]:llr:trh known, arc com-
pated, the fungi rise to majorities which
sometimes are top-heavy, Fungi are di-
vided into two classes, those which live by
devouring dead and r]nc'urmg plant and
animal material, and those which are par-

£ Sfungtﬁ gpecies at least as prominently as

asitic, like the most common diseases n:-E’,- ;
weight., A major safety fagtor will be the ;ph: ts. The former outnumber the latter,

(o]
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Top. Rabbit Group; Center,

Mounted Frog Troubadour; Bot-

tom, the Artist Ie Preparing
o Duck Display

skilled taxidermists E
—have found a new field
«  for their art, as the result
w of experimenting with
W, mounted specimens as at-
tention-getters for dis-
= play windows, Merchants
have dizcovered that the
mounted birds and ani-
mals are particularly ef-
lective in arousing the
interest of the passer-hy,
drawing his attention to
goods offered for sale.
1 yBome of these displays
are unique. At the hegin-
ning of the duck-shooting
season, a sporting-goods
merchant whetted the de-
5 sire of prospective hunt-
ers for new equipment by
{, -'-" displaying a group of

F L

PDPULAH ME['HAHI[’ 5

3 Tamderm? Art Draws Eye to Show Window

ducks, carefully mounted
im natural flying position
and suspended in front of
an appropriate back- %
ground. Other taxidermy %
window dizplays that
have attracted attention
were made by mounting e
specimens in caricature=
of human activities or¥
attitudes, such as the"{_
rabbit family group, the g
crow, the frog and oth- =
ers, Frogs are particular- t"
Iy adaptable to this type s
of mounting, because
they may be posed in
man-like positions. Frop._ .
mounting provides op-
portunities for unusual ‘s
window displays and also

a fascinating hobby for
the amateur taxidermist.
L
IH &

:§+ BIRD COLLIDES WITH AIRPLANE
(/5% “IAND INJURES FLYER

3 Birds usually give airplanes a wide herth,
but a buzzard nearly caused disaster to an

- ¢ army plane recently. The ship was flving
et . in a four-plane formation when it collided
with the hird. The buzzard struck and

=t 'hﬂ'lke Jhl_ wm:]*:-hu.]d :l.m1 l;]m ilot suf- }

# .,,a?_\ j:

B
il
'\"H._j.d-

fered severe lacerations about the face and |,
the loss of three teeth. The flyer landed

“at an emergency held and was given first ¢

—

aid by his companion, Another ship of

. the formation alzo landed and carried the
~pilot to a hospital where more than twen-

tv stitches were required to sew up his
wounds, The buzzard did not !i'l.e to hoast
c:-f the trouble :||; cansed,

é:‘iuf
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CABIN OF PLANE PRE-L‘:C‘{}LED

When transport planes are  beug
“swarmed up” at airports in hot weather,
the cahins become excessively hot while
exposcd to the full glare of the sun, and
passengers [requently are uncomiortable
until the ships reach high altitudes and
coaler Bemperatures. Umited  Asr TLanes
has been experimenting with dev ice for
pre-caoling the cabins hefore the ships
take off, and in a recent test the tempera-
ture af the cabin of an all-metal aiv liner
was reduced from WM degrees to twenty-
nine degrees in ten minutes, A louvered
container coordinated with a poweriul
electric fan was placed in the cabin and
filled with drvice, The stream af air hlow-
ing across the dry ice redoced the temper-
ature from above 100 to helow freezing
and the temperature inside the eahin re-
maimed below seventy ddegrees for twenty
minutes after the pre-cooler was removed.
This 15 adegquate time for loading passen-
eers and cargo and disps Ltn:lungI a '1|.'II|'.IF7

879" 5
WOODEN ANIMAL HOBBY TAKES
SPARE TIME OF ARTIST

H'!::r: commer 4.1':1I .irt:l-l

1| 1= Ll.IH'II‘.:ﬂI:]i.'I:] 1|1-.- 1:11}f1::-.~1t1|:1 L] tzlents 1.1.1t|1'
1lj_-\. 11::1|r1|_1.' ol 1||:u_|1.1.'|||"|-;'i||;:. In his leisyre
time he cots out and joins together the

Appiyiag the Finash-
ing Taouckes 1o Waoos<l
Figure of Dog

i .
figrures of wooden animalz, then decorates

the tovs with colored paints, He has also
made small pieces of furniture and similar
toys, usihg the skill acguired in his hobhhy
in fashibning the pieces, and the deftness
of his L'II'Dtl'.a.:-'IDI'I m rli:-.:-uramw 1|L:.m j

e .w ﬁ-;r/
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Diry Cleand n] Iz Ea ith Thiz Twi
o Rmnhﬂhmeﬂmﬁiﬁ Thprswﬁmlwc D!lcrt (i .""_j

“DRY CLEANER" FOR ORANGES gﬁm
FEEFARES FRUIT FOR SALE

Crranges are cleaned and polished for
the market by a dry-cleaning machine «e-
vised for the fruit grower, [t consists of “'l_‘
two evhinders which revolve side by gide.
Each 15 fifteen feet long, On the outside
of each evhinder are spirals covered with
rihber matting. Soit rubber, flexible piles
about three-nuarters inch high extend
from the matting. As the cyvlinders revaolve,
the spirals turn toward each other and in-
reciitesh, The oranges are domped onto
the drums and as they work toward the
caiklet, are turned over and over,
the rubber piles removing dust
afd grit and pelishing the {rait.

U, 5 DEATH RATE LOWEST
SINCE CENTUEY EBE
s 0

That the health of citizens nt
the United States is improving
steadily is indicated by a declin-
ing death rate, now at its lowest
point since the turn of the cen-
tury, The census burcau first he-
gan to keep a record ol deaths in 1900,
Last vear, 109 out of every 1,000 persons
died, Tn 1931, the fgure was 1108 and in
193y, 113y, Fewer persons dicd last vear
from intoxication, tuberculosiz, infectious

"”7 T “a 7/; 3/5 )
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1.1_”] EN men, like gods of thun-
der, speak to the peoples of
the earth as to one assembly, and
all faces turn in one direction and
‘i hear oie voice, that is scarcely
55

:h--;-; than & miracle,

Draily international radio broad-
casting 1z not 3 prediction but a
rcalitv. The dedication of a tem-
;"-||' ti :._"||:-|'i1':'. the radio voice, the
new home of the Natwonal Broad-
Ciasting company in kg i

S L ATTkied ati b0 a GO
tamily and carries Americ:
remotest endz of the ¢

This gigantic cathédral of sound con-
taining eleven aeres of loor space, twenty-
LEEH :tl.elr:lq'nr_'tit"fl’l’}' sealed studios, six au-

L

Ahave,

T
o B

dition rooms and numerous offices

and specialized appatatus, 15 How

in aperation and ig effecting pro-
found changes in the art of hroad-
casting, With the world as its
theater and Englich as itz medi-

v, the Radio Lty studios become
mankind’s principal focal point of

= sound entertainment. Every hu-
man activity which fnds its ex-
pression oo sound will be thrown
to the four winds by Radio City's
EUREr-pOWET tTANSmission svstem.
The new temple of broadcaszts

Sculpture over Main Entrance to Studics; Below, Qper-

ating the Air-Conditiening Contral Panegl

ing is part of the seventv-story R.C.A.
building, but on account of the peculiar
requirements of broadeasting it was not
possible to build the studios into the main
structure of the building. It occnpies an

et 3 M i
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eleven-story wing in which
the large studios are located
on the fourth, seventh and
ninth floors, Parts of the
ninth, tenth and eleventh
Hoors are oceupied by 2 mas-
ter studio eighty by 130 feet
and having accommodations
for M0 spectators in its abe-
servition gpallery, The re-
maining twentv-gix studios
are designed to take care of
the varving demands made
o1 a national svstem.

The design and equipmemt
of this eleven-story building
are the rezalt ofa world-wide
study of hroadcasting tech-
nigue, under the direction of

Henrv B Adl-
dreyw [len COinT
architec In addition to

large studios for handling
unusual productions, there
are a number of small sta-
dios designed to handle in-
dividuals or small groups.
Child artists have a special

L

Above, Weorking on the Mazo of Ister-Cornectlons to the Control Facks; Be-
tow, View of Broadcasting Studio from Spectators” Gallery

reception and lounge
room in connection with
a stidio for juvenile pro-
ductions,

O the tenth loor, four
atudiog are grouped
around a central control
room, designed especially
for television broadcast-
ing. Four individual
gcenes can be set up here,
making it possible for
the televizion camera, or
scanner, in the control
raom to shift instantly
and focus on any of the
four, Becanse the control-
roon engimeers cai look
directly into anv of the
stucdios, the broadeasting
of group ]'rrr:f]ucliuns-:c:an

a1
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Abave, o View of the Mals Foyer of the Below, Part of Hoge Life-8ise Maosaic gver

T‘;:E'l-l.' Matioral Broadessting Compaoy Biu- an Ertramce to the Studics: Ti Ehows Haw

disis Décupying 8 Sectlsn of Mew York's Thoughis Are Transenlesed by Radic to Fres
Radia City, a Seventy-Story Strictuore Man of His Eneemics

Below, the *'Church”™ of Radio City; This Studio Will Be Used Principally
ap & Chapel in ithe Broadcasting of Religious Bervices; New Materials Salved
Unusunl Acowstical Problems Here
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Enamel Plague in Decorative Scheme, ehe Microphone Depicting
Man"s Mastery of Communication

be managed with ease and efficiency. Tt is
possible to place an erchestra in one stu-
dio, the principal actors in another, group
scenes in the third, and zound effects in
the fourth, mixing these four pick-ups
electrically in the control booth and ob-
taiming the desired effects,

Of course, ane of the salient problems
confronting the desipners was  sounil-
proofing. Each of Radio Citv's twentv-
seven studios floats free from the buailding
skeleton and most elaborate sound-prooi-
ing systems were mmstalled in walls, Aoars,
and outlets.

An air-conditioning svstem is second in
importance anly to sound-proofing. The
only windows allowed are those opening
imta  obzervation gallevies and contraol
hooths. This larpe and complicated air-
conditioning plant, costing $1,000,000, ven-
tilates the windowleszz rooms in the hroacd-
casting center, Special precautions were
taken to prevent the transmission of
sounds from one studio to another ghrongh”
ventilating ducts and streamlined ait-sup-
ply outlets eliminate the noise of air rush.
The system not only changes air huot
washes, cools, and dehunodifies it

How do the new studios affect recep-
tion in the home? O, B, Hanson, chief en-
gineer of the National Broadeasting eom-
pany, answers the question,

*Transmizzion,” he said, "has been rreat-
v improved., Our transmitters make avail-
able to every home receiver 10,000 cycles,

while the averase transmitter cannot

hreadeast more than 8000, Telephone lines -

have 85000 cycles, Many receivers have a
ranee of 4,000 cveles in their circuits, but
their loud speakers deliver only 3.000 cy-
cles to listeners, The R.C.A, bi-acoustic
receiver rives more than 5000 cveles,

“From this it is plain that our broad-
rasting range 15 a long jump ahead of the
receiving range, But [ am confident that
manufacturers will soon’increage the tonal
ranges of receivers in order to reproduce
voices and music even more faithiolly
than at present. T hope a way will soon
be found to widen the present side hands
of broadeasting, We should have 20,000-
evele separations mstead of a 10,000-cyele
allocation.

“It is obviows that the public demand
for television is such that it will be met
immediately after the apparatus hecomes

practical and economical. Television is an

eluzive thing to talk about, but T am cer-
tain that more research 1s necessary hefore
it iz made practicable,

“Radio has only begun its gpreat history
in human affairs. We have traveled at
higM*speed and we intend to develop radio
into one of the fine arts as quickly as pos-
sible, Suppose we had a great unified edu-
cational program on the air, under great

teachers? That mav come within five

vears. Broadeazting iz the ideal method of
improving ciltural relations and interna-
tional understanding."”
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Fast Passenger Plane Is Quiet Like Pullman

Glant Transpore H'ﬂl.p at Calileraks Avrpore;

MNate the Smoathly Flowing Lines That Reduce Hesistancs 1o

Wind; Landing Gear Is Eetractable

CQuret like a Pullman car, 3 new giant

Hr.a.mpnrt will |}E [:-Ll.u:tl in service snon on

an Aperic:
Its

e for high-speed travel.
p pace iz above 200 miles per hour,
¢ the cruising speed with seventy-five
r cent of ite power is 185 miles per hour,

ting the ship as the fastest multi-mo-
Ereﬂ passenger plane in the United States,
The plane has an unuzval scating arrange-
ment so that it will carry from twelve to
twenty-one passengers. By rearranging
the locating of the radio equipment, the
T'l-'r'l‘_']'I.E. geat ship mav be changed to fouor-

een, If desired, the capacity may be in-
creased 1o twenty-omne by putting in one
seat for two passengers on one side of the
wide fuselage and a single seat on the
LOther, with seven rows of seatz, The twin-
motored ship i3 unusually quiet, having a
sound level of seventy to seventv-twao
decibels at full cruising speed, or about
that of a Pullman car. Conversation in
ardinary tones can be heard from one end
of the cabin to the other. Geared control-
lable-pitch propellers, packing between
the outer and inner shells of the plane and
decorations and drapes of soft porops ma-
terials are responsible for the low sound

level. Inoa test of lifting power, the plane’s
pilot switched off one motor in a take-off
at an Arizana airport, The plane hifted
irom the runway and flew 298 miles to
Albuquerque, N, Mex., on only one motor
with a full load. The two motors develop
1400 horsepower. While the landing gear
is retractable, the wheels protrude far
enough to provide an emergency landing
surface. Built by the Douglas Aircraft
company of California, the transport will
be used on regular routes of Transconti-
nental and Western Air, Inc.

BIGGER, FAST-GROWING TREES
U3RED BY SCIENTISTS

With the aid of X-ravs and hypodermie
needles, scientists are breeding bigger and
faster-growing trees. By erosz-breeding
apecial 1vpes of trees, thev are seeking to
produoce timber that will grow to saw-log
size of eighty feet long and sixteen inches
thick in twenty-five svears, just half the
time it now takes. The new trees are be-
ing developed at the Institute of Forest
Genetics, in California. 15 cetimaretthe
st wit st only one-third as much fo grow
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a crop of trees nmturin:
in twentv-five vears as it
fdoes to raise a fGfty-vear
crop, initial costs being
erqual. The new trees are
produced by artificial
mating, controlling the
pollination process, A hy-
podermic needle 2 used
for sprinkling the pollen
from one tree on the
flower of another, canvas
covering the dower heing
pierced hy the needle,
Seeds developed in this
way produce a tree with
the best qualities of both
its parents, such as speed
of growth and straight-
fess of grain. Experi-
ments alse are being con-
ducted with X-rays in an
effort to cause seed
changes that will result
in the seeds growing into
better trees,
—/ ff”’h
SIDE-WHEEL SHIP
IN USE OVER
SIXTY YEARS

Built in 1872, an old
side-wheeler, the “TUnited

Service,” 15 still in wse in England. This  ENGINE MOVED THROUGH CITY

Here ':H ng (E?:;}-I.QLC\‘ ormaotive, the 60,000k Praduced by an American Man-
wfacturer, Moved ﬂ1:r|:-ug'h. a City on Temporary Tracks

boat today s wsed to carry parties of ON TEMPORARY TRACKS
sight-scers out into the North sea to view
the Soroby sands, which are above water How to move a giant locomotive through

at low tide and have cansed many wrecks,  city streets to the Franklin Memorial in
Philadelphia was the problem un-
dertaken by a moving company, Q
| It waz accomplished by laving

| apecial tracks, pulling the massive i
. 1 engine a few feet, removing the
tracks and relaving them ahead of
the locomaotive, repeating the op-
eration over the five city blocks
between the railway vards and
the musewm. The job required six
davs. The locomotive was the

G0000th built by the Baldwin T
comotive worlis, l’ll 'E:’ /37’%

(A process has been developed

for extracting oil from sov beans
British ELde-WhHIn Built Mare 'I.'ha.rl Sty Years Ago Which Is & N W
fng] B in the Morth Sea u=-|..11|; aleohol az a =olvent.
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Interior and Exterlor Views of a Two-Room Restaurant Constructed by Hal-

lowing Dot Two Sections of & Giant Redwood

LUNCH ROOM INSIDE HUGE TREE
ACCOMMODATES MANY GUESTS

Near Seattle, Wash,, stands a Ilunch
roofim T by hollowimg out two sections
of a giant redwood tree which was at
least 2,500 years old and stood more than
300 feer tall when cut. The tree was twen-
tv feet in diameter at the stump and pro-
duced more than 160,000 board feet of
[umber., Two sections of the trunk com-
poge the lunch room. One log stands up-
right and contains a round room twenty
feet in diameter fitted with zeveral tables
and other furniture. The second log lies
om the ground and contains a dining room
cighteen by thirty feet. Even the shingles
covering the round room were made from
the giant tree.

Lo Bl . e, T
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CTRICEYE UNIT
FDR THE HOME
IS ITNEXPENSIVE

So zimple and inexpen-
aive that it may be adapt-
ed to many uses in the
home, a new “clectric-
eve” unit is on the mar-
ket, ready for installation.
It employs a dry-disk
photo cell, a small hat-
tery and a sensitive relay
with accessible adjust-
ment. The equipment
provides the baszic unit
for simple set-ups to con-
trol lights, bells, doors,
fire, smoke and burglar
alarms, advertising and
window-display signs,
traffic signals and for
many other purposes, A
tvpical application is the
rparage-light control
which is operated by the
automobale spotlight. The
eléctric-eve unit is in-
stalled on the front wall,
possibly under the caves,
At night when the spot-
light of the approaching
auto is turned on the
unit, the eye turns on the
lights within the garage,
illuminating the premises
as a protection against
prowlers. These lights
remain on when the spotlight is switched
off. With the use of an auxiliary relay,
the unit can he adapted to higger jobs,

such as automaticall U]Jtm“f: tuur'-.. when

sEomedne 4 p-
proaches or Euud‘-ﬁr

lighting an entir g"d- .
store from the
outside when a
flashlight is turned
on the eve. Tt will
operite on infra-
redd or invisible
light beams. Invis-
ible light heams

can be produced
from ardinary

light bulbs with a
5’“3 £ Mamwfh,e_

Tree
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Seafl of Experea ar Work J“dﬁul;.ﬂ'bmﬂd“l Coaches: in Foreground. on Table, the Many Iostruments Used for

Measaring Mose Than 2

Exceptional ingenuity in developing the
tools with which they work is character-
istic of entrants in the annuwal coach-
huiiding contest of the Fisher Body Craits-

m's Cuild, An exact = Foe] of a
u:ﬂ.n:h adopted from two of Napoleon's
famous coaches, the coronation coach and
the wedding coach constructed for Marie
Louise, is required. In the 1933 competi-
tion, watch springs were cut down to
make door gpringsz, piano wire was found
adaptable to leaf veins, window glass was
conatructed from discarded photographic
plates and, in one case, a silk guitar string
wis used in making tassels for the coach.
Often the workshop conzists of the kitch-
en table and a sewing machine. Mut picks
make excellent burpishing tools, A den-
tists' dlrill and burrs constitute the milling
machine, and a sewing machine is used as
a jigsaw. A jewelers” saw is a handy tool,
while files are made into engraving in-
struments.  Membership in the Guild is
limited to bovs between the ages of twelve
and twenty. Upon enrollment, each boy
ig furnished with a set of plans and speci-
fications for building the Napoleonic coach

1|r¥d" e : . . §

rated excellent for froczing,

imensions: Hrm: How Faithiolly the E.l.tl‘lil:.-rl Reproduced Each Part

model. The plans eall for strict adberence
to the construttion I vofuedn Napolean's
dav, even to the fabrication of old-fash-
iwoned carriage boliz in use on the con-
tinent at that time, The job calls for a
high degree of skill in several differcnt
kinds of handicraft, wood-working, metal-
working, leather-working, textile-working,
painting and trim, The winning models
are determined by adherence to plans,
perfection of detail and skill of workman-
ship. Experienced craftsmen are the
judges, working with a special zet of tem-
plates, gauges and calipers, checking 230
different dimensions on cach model, These
are recorded on a score sheet for each
cntry. Two or three hours are required to
judge each coach. In the 1933 contest, the
seven winners of national and Canadian
awards averaged more than 1,000 hours
each m  constructing  their miniature
coaches, There are more than 500,000 en-
tries i each contest.

fAfter government tests with fftv-six
varieties of peaches, nine kinds have been

- Yag/a o,




By H. D. JAMES
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A
wotlld vou Whe %d have

a home that h: constant
inside temperature at all seazons
of the year, that will keep free
from dust and dirt, with no out-
sitle noise, that will require few
repaits and no redecorating?! A
home where there will be no win-
dow sills ta varnish, no fly sereens

i to abstruel vigsion, no coal to

Dreawling Ly W. V.
Convenlently Arran
with Micarta Wa

AMatLheas
Bathraom
5 Complete

Even to Electric Clock

Were

% chovel or ashes to remove, no
housecleaning in the ordinary
| sense of the word 2 Many of these ——
© £ .+ improvements are available for  Tep, Left. Brick House with Floors, Walls, Ceilings and Roof as
T T e T Unit Held [n Place by Stecl Rods; Botterm, Florida House
§ E_\_T:. s ; --‘_ . ” : y : i __. :
T Our grandfathers considered running  struct a house from brick and stone and
~ *  hot and cold water and sanitary plumbing  plaster with woodep-framesz and floors, it
[* ¢ « real improvements, Our fathers regarded 158 now ]JUHEMI‘EI a house of metal
i‘{ & 7 the electric light and telephone as lux- and synthetiematerials in a few days. This
‘f uries, These conveniences are now taken new copstruction is hetter adapted to
: o for granted. Our children will look back  the mechanical improvements which add
=« ¢ on the houses of today and consider them  greatly to our comfort and convenience,
3 < ohsolete, erude and inconvenient, he saving in cost of the structure itself
NEE T i-' 'T'Iw- tvpe of dwelling iz changing rapid- / will, in a large measure, compensate for
g . Where it once required manths to can the added cost m the |:r|u;|pmc11t The fu-
i hel .-t.!r. 1""---: e Tt Y S -;, 1 "'

N
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than the old one.

* Top, American Kitchen of 1569; Bottom, Bketch of Living Ream with Can-
vas=Covered Walls, H:l-:dag_l;a.__hlﬁlldm: Dm:!r:l and Moderrn Furnishings

weather and provides an enclosure for the  tion purposes

ture house will be pose in view. In buildings with brick and
better to live in and  plaster walls, we often sec cracks, due to
should cost no more  the uneven settling of the foundation,
which let in cold air. Cracks can he avoid-

The building ed by using a welded steel frame suff-
structure primarily  ciently rigid to prevent distortion even if
protects the occu-  the foundation happens to yvield unevenly.,
pants from the When the building is more than one

story in height, the upper
Moeor should be of 4 ma-
terial that does not trans-
mit noise. Various mastic
materials, linoleum and
rublber compounds are
availalile for this purpose,
Wood flooring is pre-
ferred by many people.
When it 15 laid on soomd
insulating material it is
reasonably quiet.

The modern house
probably will have a fat
roof which afords many
possilvlities for recrea-

and often ia connected with

« rooms in which they live. The roof and the ground level by an outside staircase

. walls should be constructed with this pur-  through a j:;.ﬂu:

%Lﬂ-’

gl satiae <

A portiop of the roof can
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B——— it. When insulating the walls to prevent

-- the transfer of heat through them it is not

difficult to select a material that will be

sound-proof so that the occupants of the

2 building will not
& | : be annoved by

' / | outside noises,

1

... Lefe: Clrcuwii-Breakeors Eliminate Honss Fizses 1
s, Hiwwgl Hatise

—,
he enclosed for use in cold weather
and protection against the sun on
hot days. Other portions of the
roof can be used for a sun bath or
gardens. The flat roof can take the
place of a large porch as it will be
more comfortable on warm evenings he-
cause it is exposed on all sides to any air
that is stirring and it iz further removed
iram the heat radiated by pavements and
other buildings,

The walls and roof should have good
insulating qualities similar to those of a
refrigerator, but, of course, not exactly like The air in the house should be cleaned,
given the proper amount of moisture awgl, dl
kept at a comfortable temperature l&._fg--"
year around by means of heating and cool-
img equipment, Some outside air should
he added to the recieculated inside air to
supply the necesstary oxygen. The air
should be circulated at the normal room

b

temperature amd individual heaters pro- Lla
o

S

vided in each room to adjust the temper.
ature and supply the heat lost to the out-
sicle by radiation and minor leakage. Pro-
vigion should be made to exhaust the air
in a room to the ontside, if necessary, in-
stead of recirculating it. Sickness, tobaceo

Sketeh of Bedroom; Mote Headboard Built fnta Wall smoke or fﬂ'ﬂ:k"j_t.' 1_111E1H make this neces-
Has All Electrical Cooveniences sary. The air inzide the house can be

[
LS
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maintained at a pressure a little above the
outside so that any leakage will take place
from the inside to the outside,

Since the windows are usually kept
closed, fly screens are not necessary and
the interior will not be damaged by rain
or heavy winds, Burglars will find no
ready means of entrance as the house is
normally closed up tight, Double windows
are necessary for efficient heat and zound
insulation,

In addition to power wires, the house
should be wired for radie and telephone
connections. Extensions should be pro-
vided for lighting the entrance to the

]

Tap, Modern Electrlfied Kliehen Is Well Lighted;

Borram, Skeech of Living Haoosi: MNate Badio Loud

Speaker in Center of Mirror aver Fireplace: Hemote
Caontrol in End Stand

grodiidz, Dutsule ights may be controlled
by an electric eve,

When rooms are correctly designed and
finished under the direction of a person
skilled in the art, it is probable that the
occupantz will not feel the desite to change
the fundamentals of the room any more
than they hecome tired of a good picture
ot other work of art. Thug, the funda-
!=.‘:|.'I1':.'||- -:'|1. 1T i:1|L'|'ill|‘- maw he -1|'|-|r'|i'.1'-!'|'
fxed at the time the house s built, There
shanld be round corpners hetween the walls
of the room and between the cetling and
the walls and, as {ar as possible, the line
where the wall joins the floor should be
hroken, The absence of these sharp lines
gives a sense of spaciousness to the in-
terior. Some of the larger pieces of furni-
ture should be built into the room; for
example, a davenport and hookease in the
living room; a buffet and china closet in
the dining room. Try to arrange the din-
ing room as an extension of the living
room so that it ean be utilized for other
purposez than meals. The table and din-
ing chairs may be designed so that they
can he folded into a compact unit and
moved over ta one side of the room, The
bufiet and ather dining-room equipment
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\me- Micarta and Metal-Fins

ish Firgplace: Center, Lm-

Lines Betwean Fan-

els Meann of Cuswed Joins

far ecorotive Efet: Bot-

tom. Dining Room with Slid-

iag Doar: Tahle 1z Micarta
and Aluminum

should harmonize with
the living room amnd
vet serve their purpose
when needed as a part
of the dining room.
The buffer should he
Daailt with a series of clectrical out-
lets, connected to a single supply
circuit, eliminating long, unsight-
I¥ connections commaon today.
Sliding doors have important ad-
vantages: aver the swinging door,
They do not obstruct wall space
when opeit amd there 15 no danger
of striking another person in
opening the door, Thev have heen
ohjected to hecanse many of the

doors with which we are familiar -

are hard to operate, but theze nh-
jections can be overcome by a
proper design, Some of these doors can
be operated by small motors, opening and
cloging in response to a light rav.

The human body protects itself from

cold by the internal development
of heat. When walls and cetling of
a room are cold, the body radiates
heat to them which makes the per-
soit feel chilly, If these walls are
heated by imbedding electric wires
in them, their temperature can be
raised to contrel the radiation of
heat irom persons so that each in-
dividual will retain sufficient body
heat to be comfortable, The most
common foerm of interior heating
consists in warming the air in the
room to assist the body tempera-
ture to keep the person comtort-
able, Thiz method requires a high-
er rooim temperature than when
the wallz of the room are directly
heated to reduce the radiation from

o i

T e .__ﬁ.'\é:h‘-';-:r-l.'_-pg_

pereons. When the conditioned air in the
house i maintained at room temperature
by the central conditioning plant, it will

(Continned to page 1524}
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Ldesign for a Buper-Terminal for Ocean Liners. Airplanes, Trains and Motor Vehicles Which Is Planned for
tha Moarth River in the Heart of New York; Nate Use of Boofl as Landidg Feeld

FPlans for a huge super-terminal Tor
railroads, busses, 1IIT'|'.I|E.11E=- and ocean lin-
) CTS to he located in the Naorth river, in the
™ heart of New York, have been drawn after
the scheme had been conzidered for sev-
eral vears and endorsed by the New York
port :Luihunh- Aside from the Freat con-
\I.'“11:|l:'l1|.'“{"l H'l{: concentration of trans ports
at one great terminus would eliminate the
time and expense of transferring passen-
gers and cargoes from place to place. The
terminal would he in the natwre of a mas-
sive table with its legs in the water. The
largest boats would be able to dock he-
neath the roof and the roof itself, 2{0
feet long and 800 feet wide, wonld provide

landing field for aircrait. The ground
floors would give entrance and exit to
railroad spurz and an elevated highway
would admit trucks, busses and private
automohiles, In this manner passengers
using one form of travel would be able to
transfer to another without leaving the
terminus, and if they are forced to wait

R k .l
&

far connections, hotel rooms in the hug
structure would be available, Every part
of America and many foreign points, :
well, would be touched by the transpaorta
tion agencies using the terminal facilities
Ina I|ke mAnner, l:]1c gir, rail and sea mai
carriers woitld be wnited, thus facilitatin
the rapid transfer of mail from bodats t
trains or planes, Pneumatic tubes wounl
carry mail between the terminus and out-
Iving stations. It would alse be possible
for ships and trains to transfer their car-
goes at dockside with the aid of moving
mechanmical belts and withouwt trucking; A
present thousands of trucks are engages
in transferring merchandise to amd from
traing and ships.
e

[ Popular Mechanic: Magazine does not
publish the name of the maker, or dealer
i, any device dezcribed in itz pages, but
this information will be furnished by our
Burcau of Information upon request, sac-
companied by return postage. -
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EE&FFGLD HUNG FROM DE‘H‘RI& rent may change the quality of water. Tt

- AT s

Bwinging Scaffold Suspended from Derrick Which Saves
Much Time and Labor in Setting Marble Columns

Marlble setters working on th{: United
States supreme court building in Wash-

already had !Juu established that direct
currepk disintegrates water mains, The:
W :11.1‘.‘_! current arises from “promiscuo-
GITES T{milﬂ-ﬂmg The pn:rm!:u'_'..r function of °
a ground wire is safety. It is an avenue of
escape for carrent diverted from its nor-
mal course by a leak or a defect in insu-
lation, The simplest ground is the water
pipe. When the current, instead of dissi-
pating itseli harmlessly in the earth, con-
tinues its activity, the water and the pipe
containing it are damaged. The stray cur-
rent sometimes makes water blue, green
or red and frequently ereates disagreeable
odors and metallie tastes suggestive of tin, -~

lLC';L or éﬂ“

SAND “SHOES" FOR AUTOMOEILE
MADE FROM BURLAP SACKS

Motorists expecting to make a desert
trip can avoid delay in traversing sandy
roads by taking along sand “shoes™ for
the car which support the automobile like
webbed snowshoes support the human
wearet in solt snow. The shoes consist of
nothing more than a few burlap sacks and
some strong cord to bind them to the
tires. The sacks are overlapped about the,
tire and bound tightly in place with rope,
the cross ridges of rope preventing wheel-

.—F-Tm
LTg T arc using a hanging scaffold in set- nning while the rolls widen the tread

“tipg the drums of marble columns sup-
porting and adorning the structure. The
scaffold is suspended from a derrick and
15 shpped over the column and raised with

>tbe stone, When the column is lowered

into position, the scaffold 15 also lowered,
bringing the frame on which the workers
stand within easzv reach of the joint. This
method saves the expense and time of con-
structing a scaffold around each column,

UBLIGHTS WATER SUPPLY

Stray clectricity from the house wiring
system or some other source has been
found to discolor and to change the taste
of water delivered to the consumer. Fre-
quently, such a condition will prevail
the house piping, yet be absent in water
l]'l the strect main. An I'I'I"-':.‘:[lf.-'l":'l‘lll"l'l h"n

I'[d.’i.!ﬂ.‘]‘l“u!Ll-. Water LI:JILEI_.-.LI

Tq: tenids show that alte nt‘;'lr:r cur-

&TCTRIEITY LOST IN PIPE LINE

about two inches and stop the tendency ©
of the wheels to “dig in.," The sacks are
miuch easier to transport than boards
which some desert motorists employ to

miake a movable roadway through sand.

for the Autemaobile Made b

nd "“Ehoes"
Lai

Tying Bur-
ires

around Front an
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, FORK DELI\TERS ORDER TO TRAIN
TRAVELING AT HIGH SPEE

Replacing the hazardous meth -
jvering messages to moving trims by
means of a hoop, a delivery fork is IJ{'mg
used by several American railroads. Un-

der 111{- old method, a hoop containing a
message or train order was fastened o a
long rattan. As the train passed, an en-
gineman would thrust his arm through
the hoop, remove the message and throw
the hoop back on the ground. Many train-
men suffered broken fingers and other in-
juriez through thiz method. A cord
substituted for the hoop, in the new de-
livery svstem, the cord holding the mes-
ge and being held by the sides of the
fork. When the trainman thrusts his arm
through the triangle formed by the cord,
it becomes dizengaged and clings to his
T arm, ready for removal of the message.
The telegrapher or station agent retains
the fork. Two hundred delivery cords cost
about thirty cents, making the method an
economical wav of delivering the mes-

gages, Trainmen may return the cords for

a,zEr’

repeated use, In contrast, 200 11-':n:-]'|= cost
more than $40, Another advantage is that
the messages may be transferred while the
train moves at hl;.__htr speed than was pos-

t:E
-".

-m]n." when | unc-[r-. w rn:

et

-3
-2
3
E

Left, Handim

a Mesgne to Trainman & Lacomotive
pe

By; Right, the Delivery Fn:r

TELESCOPE MADE FR{}M K
BY HIGH SCHOOL BOY
Oidds and ends found around the house
furnished the material for a homemade

telescope  constructed by an  Oakland,
Calif., }tj]l scthool bov. The mirror was

7
/2

7 3,
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'Tl-lcr-:nrl: I:n"-snl cted of Parts of Ol Auto, Discarded
Phonographs and Other Odds and Endg

made of discarded porthole glass, three
old phonographs furnished parts for a
mator to turn the instroment autonsat-
ically, and a few boards, some cement and
an old automobile axle were wsed in the
base, The entire telescope cost less than
forty dollars hut the builder spent more
than a year in completing it, nine months
being needed to grind, polish and shape
the mirror. The motor iz geared down to
ofie seventv-two thousandth of the speed
of the phonograph motors from which it
was made, and turns the telescope once
every twenty-four hour: to compensate
for the movement of the earth, =0 an oh-
server can follow a particular star with-
out moving the instrument itself.

GOLD BULLION GOES BY PLANE
ACROSS OVEELAND TRAIL~ ‘/.fé/_? 2,

During the exciting gold rush days of
1e last century, six davs were required to
ransport gold bullion by overland stage
from the district near Rock Springs, Wyo,,
to western mints. Today gold is still he-
ing produced in the same mines, but it
travels by plane instead of stage coach, Tt
is now flown hy air express to the San
Frapcisco mint in six;hogrs,
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FULL-LENGTH SUIT BAG CARRIED
LIKE A GLADSTONE

Three suits of clothes may be carried in
a new bag without folding them more
than if they were hung in the clothes clos-
et. With the zuits placed in the bag, it
may be folded end to end at the center
and carried by its two handles like an or-
dinary Gladstone. The fold at the center
is smooth and leaves no-permanent creases
or folds in the suits, In the automaobile or
Pullman-car herth, the bag is hung, un-
folded, on a convenient hook. A zipper on
the upper hali of the {front permits remov-

al of the suits from the bag, Shoes and
other small articles in the traveler's ward-
robe may be carried in several pockets in

the hag.

ROAD ROLLERS MADE OF STONE
USED BY ANCIENT EUILDERS

What is believed to have been a pre-
historic American road roller, forerunner
of the steam roller which levels out mod-
ern highwayvs, has been discovered in Yu-
catan. It ia a piece of stone thirteen feet
long and more than two feet in diameter,
Presumably slaves, captives or willing

Y ¢
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workers pushed it over the roads
to smooth them out, The Mavan
road on which it is believed the
roller was uged leads from  Coba,
once an important city, to Yax-
una, more than sixtv-two miles
distant. At one time it was a mag-
nificent highway from thirty to
thirty-four feet wide and raised
several fect above the surface lew-
el of the ground. Today it is oh-
scired by wild vegetation 2o that
an eu]'mﬂitinn sent out by the Car-
negie Institution of l‘rraahmr:rtnn
spent Three weeks gertmg mrn:r If.

MOTOR- PRDPELEaEJCHﬁIR

FOR INVALID USES
GASOLINE AS FUEL

Seventy-five miles to one gallon
of fuel at a speed up to sixteen
miles per hour are claimed for a
motorized invalids chair pro-
pelled by a two-cycle gasoline en-
gine. It is a three-wheeled vehicle
and iz guided by a steering han-
dle on which is mounted the
throttle, All controls are hand-
operated, the transmission’s two
forward speeds and one reverse
being poverned by a lever while a
second lever operates the brake.
The starter likewise is hand-operated and
is accessible from a seated position, The
bhody is of steel and the dimensions are
such that the 280-pound chair can be driv-
en through the average door.

Motorieed Tnwvalid®s Chair
Which Is Propelled by a
Small Gascline Engine

I:-.{-.:'"—
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Stearming Teakettls in Front of & New H
Which Uses the Device 1o Artrast

UELOrMETR

COFFEE SHOP ATTRACT3 TRABE

- MW
anipih ghop aitd

One I"dE
lunch Toom attracts the attention of cus-~
tomers on cool mornings by means of a
huge steaming teakettle suspended from
a pole in front of the place. Tt was dis-
covered that the combination of the ket-
tle and the steam attracted moch more

hire Lunch Roosm '_'__

o
notice than the big kettle alone. (_?/’ 5—‘2?

RUBRER-SPIKED GINNING BELTS

Rubber-spiked distributor belts are sim-
plifving cotton-ginning operations since
the spikes are fiem and heavy, vet flexible.
They are intepral with hard-rubber bars
which are attached to the belt with safety
holts, washers and clamps. If spikes are
detached they do not harm the saws or
cause a spark and their use decreazes the
weigrht of the belt about fAity per cent,

thus relieving hnaiings of a heavy lpad.
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By EMILE C. SCHNURMACHER

K_.;TF':UNG oit at irregular intervals for
* more than a mile, twenty racing cars
roar around a curve on the Indianapolis
track. Suddenly, ta the accompaniment of
the excited murmur of tense thouwsands, a
car skids, interlocking a rear wheel with
that of the car on its right,

A aplit second of suzpenze and one of
the colliding cars poes hurtling through
the upper rail, plunging its driver to cer-
tain death, while the driver of the other
car is thrown almost straight up into the
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Left, Mewsreel Camuraman Eisk-

i His Own Meck 1o Obtain a

Good Bkot of Same Other Dare-
devil Performing a Stunt

air, falling to the track like a limp sack

o fEtr. Seemingly unmindful of the dis-

aster, the eighteen remaining cars con-
tinue their mad pace around the traclg
while a short distance from the inner rail
of the fatal curve, a newsreel cameraman
stops cranking, picks up s tripod and
prepares to seek a new vantage point to
ilm the winning cars.

Four hours later, after he has filmed the
end of the race, the cameraman’s negative
will be in the developing solution of the
him laboratory. That zame night a “talk-
ing reporter” will add a running -:h'scrip:

] i i
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Battle Fass Tssued to American Cameraman, Enabling Him 1o
Take Plctures af Actwal F:Ehtin: in Chima

tien of the race while incidental sound ef-
fects, such as the roar of racing motors,

the screeching of brakes and the crash of
the collizion will be “dubbed in.

L

Next

day that strip of ecelluloid recording
A vigihle amd audible stoey of draman
and death wall e sereencd hefor
thousands of movie Foers in a moet-
ropolitun theater,

“Thev don’t walk out on the news-
recl,” is the boast of every newsreel
cameraman. If a thrilling newsreel
story breaks, the experienced news
reel cameraman can be depended up-
on to ignare the nonessentials pnd
]-||-'|'_-|:_'|'.'|_||;'. the most dramakic m
cidents. When twenty ¢ars are rac
ili;‘:’, -|l'.'l.'.'|-| oul over 4 mile or more
of track, the cameraman generally
will pick out the car that will turn
turile or collide, hefore the pecident
petually takes place. What 1= more,
fie 15 very likely to be near the scene
of the accident when it occurs, in
stead of being in a place that the less
cxperienced would constder o hette
ophzervation point,

This 1= -I.'I'I:Zi‘|:_"|:-' the most uncan
iy prark ol the newsreel cameraman’s
training, The studio motion-picture
cameraman may demand a “retake”

or there may be more cameras recording
the scene. The newsreel cameraman, with
a hmited amount of Glm becawse of the
necessity for swift transportation, and in

2ir
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many cases working against

competing cameramen, must be
prepared to make s shots of
the news drama as it unfolds,
Frequently he must pick out the
most dramatic Incident of sev-
eral that are happening zimulta-
neously over a wide territory.

How docs he do it ? Is hie en-
dlowed with a sixth sense or some
supernatural means of foretell-
g disaster? Or doez he trust
to luck that something spectac-
ular will oecur while his camera
15 grinding ! The answer is to be
found in none of these, The ahils
iy of the newsreel cameraman
to accurately foretell dizaster re-
veals him as a keen psychologist,
an amateur scientist and an oh-
server of unusual perception,

“This ability,” states Mervyn Freeman,
Universal cameraman on the west coast,
“iz what the newsreel man calls his “thrill
sense.” In newsreel work, this thrill sense
mitst become second nature. The camera-
man must be able to sense things in ad-
vance if he wishes to remain in the hasi-
ness, This is particularly true where there
are a large number of participants in an
event,

“Speed accidents happen so rapidly that
it 15 2eldom possible to focus a camera and
start grinding in time to lm an aceident
that has actually bepun to happen. The
thrill must be sensed or 'felt” before it ac-
tually occurs”

Mr. Freeman tabulates six distinct hu-
man traits which the newsareel man oh-
serves 1 his subjects as puides to his thrill
sense hefore filming the action. These
guides are overconfidence, carelessness,
nervousness, anger, hopelessness and lack

Thatn Courtesy J, Tay Hars

Above, Drawlni Depleting Accident Fileed by Newsreel Man; Be-
low, o

cident Snapped While It Was in Making

of experience or judrment. “Take care-
lesaness as an example,” he 5;1]:5, “This
trait has been responsible for some of the
most dramatic automobile-racing films
ever screened. The cameraman hunting
careleszness in a race looks for a car that
is leaking oil, for he knows that sooner or
later, a car coming up behind that one
will skid badly.

“He looks for a car with a partially de-
flated tire, for he knows that it the car 18
not promptly Ragged by the pit crew, it
will cause trouble for the driver and per-
haps others as well. Both of these possi-
ble accidents are most liable to occur on
a curve and the newsreel man places his
camera accordingly.

“Then checking through the other
puides, such as nervousness evident i1 one
driver, and overconfidence or recklessness
in another, the thrill sense is put to work
enabling the cameraman to foretell disas-
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Thetoe Courbesy J. Jay Ferx

Abawe, Cameraman in China Ready to Fly ower a Battle in Prog-

ress in Order to Obtain Pictures of A.:'Lual FJh:lngi_. Below, a

Cameraman’s "“Thrill Seese® Caussed Him o urning tl:!
Crank and Get Th.l: Flane I'.'.‘-ra:h

ter, When the aceidemt does ge-
cur, he 15 ready for 1t as a result,
tor, instedad of watching twentv
o tore participants he 18 con-
centrating his attention an twao or
three, and bis camers 12 focused
on the most probable victim of
|1|:1r '-1||:|:| .:_;'.'--|:||.h

Freeman's detection of nervons-
ness i a glider pilot with a con-
sequent sticring of his thrill sense
resulted inoa scoop. In this case
the thrill sense was responsible
for his camera continaing Lo grind
after recording the takeoff in
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apparently deciding to stop, General de
Finedo resumed trying to lift his airplane
off the ground with fatal resules, My, Gib-
son obtaining a picture so gruesome that
parts of it had to be eliminated
before it could be shown,

In making a dramatic newsreel
sequence, it is not oecessary to have a
fatal ending, for the actual death scene is
generally deleted by the mewsreel editor,
The ability to foretell disaster, in fact, is
many times wsed in the reverse sense, he-
ing invoked by newsreel cameramen and
editors to prevent accidents to stunt men.
Never a week passes that some daredevil
ar would-be daredevil does not make the

which the glider was
towed by an airplane,
Suddenly with only Free-
man's camera recording
the acene, the glider pilot
seemed to climb vertical-
ly into the air, his glider
upset and he pitched for-
ward to death.

At Floyd Bennett field,
MNew York, Joe Gibson,
aiother veteran newsreel
cameraman was assigned

T

\. Tep., Filming Oroup Parachute Jump:

'
T
the task of flming the takeolf Qf"ﬁ =g E:“E:' ;mﬁ-rg:;::n?icﬁ:h:dlﬂi- ;{T:m_
' 3 - ' = 1
of General de Pinedo on an en- -, -y f ik ing a Fire .
durance flight. -y L ;
“It looked like a routine take- oy rounds of the newsreel of-

fices, offering to perform un-
usual feats for monetary re-
turn or as a spectacular way
of attracting attention,
Drepending upon their abil-
ity to foretell disaster, the
experienced newsreel camera-

off,” said Mr, Gibson, *vet the
many months which he had
waited to hop off, being balked
cach time for one reason or an-
other, gave the General what [
would call a do-or-die spirit—
what [ sized up as a determina- ! : s
tion to stake all on the one try. men and editors "J““:'H!" st
Far that reason I kept right on % through these movie stunt
grinding. Had T stopped when men with such effective re-
it seemed as if he was going to stop his  sults that tragedies of this sart during the
plane and make another attempt, T would  last few vears have nearly disappeared to-
have had just about enough film to cover  gether with stunt shots of jumps from
the second try completely, Instead, in-  high bridges and other risky exploits.
stinct made me keep on grinding.” While suspense and not tragedy is the
The result of the attempt was that after dominant theme sought by the newsreel




_ tragic incident to occur, he would

_example, to easually dodge speed-
_1 ing traffic, as he crosses the street,
~“He would inspect his own auto-
' 'nfobile tires more frequently, make

“eraman's ability to foretell disas-
- ter for his own personal benefit.”
‘e In spite of the veteran newsreel

- Tine
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man, and actual death scenes arc
left behind in the cutting room,
Allyn Butterfield, Universal News-
reel editor, believes that, in the
piiblic interest, gruesome sccnes
might well be left inm.

“Countless feet af newsreel film
every year offer a startling indict-
ment of the average human bhe-
ing's inahility or unwillingness to
employ those graides which a cam-
eraman calls hiz thrill sense to
personal advantage,” he savs. "I
the average person felt that the
newsreel camera is making a rec-
aord of his actions during the en-
tire working day, waiting for a

exhibit far less recklessness and
overconfidence in his daily life.
“He would not be so apt, for

sure heforehand of the depth of
the water inte which he dives,
_and cultivate the newsrcel cam-

cameraman’s ability to foretell
-disaster where other people are
concerned, he shares with them the inahil-
ity or unwillingness to apply that ability to
foretell disaster to himself, Freeman iz a
tvpical example of this. In order to se-
cure an under-water scene, he insisted on
donning a diving suit and took a water-
tight camera to a depth that would tax
the ability of a trained diver, Deeply en-
grossed in making the picture, he fouled a
and Anally, to save his life, was

w hanled to the surtace so rapidly that he
= was deafened.

&  Other newsreel cameramen,

even less

wiortunate and unable to foretell disaster
~to themselves, have met death under dra-

-111:1¢ir; circumstances, while, unmindful of
Tpersonal danger, they flmed thrilling se-
ﬁ]ufnl_us that qualified for their 1.1':!11-:1
“HThey don't walk out on the newsreel ™™=

&‘[.-"L rubber mill uses a 1,000-horsepower

nnln:: which can be brought from full
rmc to a dead stop in about two seconds, ==

[
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Bilan Elthtl]r-lll i Miniature [s Enmp'll'l:-e te the Last Tower,
Window and Statue:

It In Made of Three-Ply Waood

MODEL OF MILAN CATHEDRAL
HAS HUNDRED TOWERS

Reproduced in detail, even to the more
than 100 towers, a model of the cathedra
at AMilan, Ttalv, has been built by a
gian mechanic. Made of thfee-ply wood,
the miniature cathedral contains more
than 150 windows and 300 statues,

ELECTRIC-PLUG SCREW LOCKS
TO PREYENT LOOSENING

{:,JE 7 'qL ,-155' For eliminating
the loosening of
sorews 1o electrical
appliance plugs, a
screw with a lock
washer is made
fast permancntly
by bending a fin=
ger of the lock
wazher into the

.h-.:j_gl-. ql::ur
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Streamline Hood on Bicycle Increases Speed

Tap, Hi:-tl“:lr. ‘Lﬁew af Etresm-
lﬁ Bide Wiew
Idu

Bhowing Heow Maounta

Streamlining, which is
the art of designing an
automaohile, an airplane, a
steamship, speed boat or
any other means of trans-
portation so that its re-
sistance to the air may
be reduced, has been ex-

tended to the hicyele industry. Marcel

Berthet, Frepnch cycling champion, claims

that he can attain a speed of thirty-two
miles per hour on his bieyele by covering
it with a streamlined hood. Already he
has tested the hood on the race track and
found it satisfactorv, not only from the
point of attaining h"gl:n:t“t 1}&9:1 but also
beeanse it enables him to wheel his hicvele
at a fast pace without the expenditure of
effort required on an ordinary racing
cvele,
the hack of its rider,
enables
A slight conning-tower effect in the hood

A door in one side”

The hood fts over the 'I:m:\'ch_ aml.

the rider to mount or dismount.:

",

has slota through which the rider watches="

the track. This form of streamlining pro-_
vides for air to ﬂuw_lsmnnthlj.' over and’

beside the bicvele, but ignores
cross currents which are regard-
ed as unimportant after a certain
speed has been reached. Anyone
who has had the experience of
stepping behind a2 moving auto-
mobile and feeling the strong
wind can appreciate the value of
streamlining, It is the reduction
cof air currents behind the mov-
ing vehicle that experts are striv-
ing to attain, since the friction of
air moving past the surface of the
automobile represents only about
one-tenth of the total resistance,
By providing his bicvele with a
cover that reduces air currents
behind the eycle, the French
champion reduces the

Iﬁ “drag” of the air and gets
== morespeed. Alr resistance

i deterfnined experimentally by means DH

maodels/in a wind tunnel, a device for pro
ducing an artificial wind. With suitable
arrangements for representing the effect
of thf ground, the air resistance 15 the
same/when the model is held at rest and
the Jir moves as when the model moves
and {he air is at rest. At thirty-five to for-
ty miiles per hour in an automnobhile, air
resigiance represents about one-half th
totafl resistance, A saving of sixty per cent

for
b |1::4.1

11:ml.|t thlrn per cent less iue1 neeid hrr o
At [-;:n'u.r s]'.lu:cii tht EAVINgE w1|1
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MMGRATING OF STEEL
™ USED IN ROAD
i BUILDING
Germany 1s :1,11 i

-
‘::J'-..:nrnting with stecl grat-
t:"""‘ing as a material for
roads, Tron, re-enforced
with concrete, has long
been used inm road con-
struction, but not in the
form now under test, In
Germany larpe “bricks”
of steel grid are prepared,
each about twenty feet
long and three feet wide,
These sections can be
serewed or welded to-
gether to cover the entire
road. The grating, zigzag
,_,Qin shape, is filled in with
tar, asphalt or similar ma-
terials, and it i3 claimed
it is not necessary to
make either a special
foundation or to roll the
binding material heavily
as normal traffic is sufh-

PO

¥ .'-"_J_ =

cient for thiz purpose. As a result, such
roads can be constructed much more rap-
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Twoe Views Showlng Hew Ballon Helps to Lower Tarpaulin over Fruit Fi
Tree withour Damaging the Branches: Only Twa Woarkers Are Needed

idly than the ordinary kind because much

of the work is done in the factory before-
hand. Also, the steel-grating roads can be
laid at almost any season of the vear, E
= ? .r'r‘-'l‘;{ b
-+ BREAD SERVER EXPOSES SLICE
WHEN BUTTON IS PRESSED

b &
=y

3

the lid up;:qs..;tr;{l the

Lunch ¢counters
and restaurants
are using a bread
dizpenser which
serves a slicerof

" bread when a but-
tom is pressed.
The server accom-
mindates one loaf
nf sliced bhread
which iz covercd

e by a lid. When the

: button iz pressed,

hread 15 ralsed so

“that the top slice is exposed. When the
button is released, the hread is lowered

. and the lid closes. The dispenser rests on

a revalving base gnd 'lIE- easily turne

- flled balloon,  IeTighting

over and around each

men.

halloan's retaining cables.

Y . 4 s
o o bl

BALLOON HELPS FIGHT INSECTS .~
IN FRUIT ORCHARDS

Chemical warfare on fruoit-tree insects
is being waged by means ot hvdrogen-

pests, it is necessary to stretch a tarpaulin |, &
tree to confine :
the poison gas uged in killing the insects, .~
The gas 15 deadly to human beings. Under
old methods, the work of getting the tar-
paulin inte place required a large crew of
It was almost impossible to com-
plete the joh without damage to the tree

By using a balloon, the tarpaulin i3 raized

directly above the tree, then loweredl
fuickly into place by a sudden pull on the

swirl of air beneath the tarpaulin puffs u

the canvas, making it encompass the tre%e.,
A special release hook permits the balloon
to he freed for use in placing the canvas
over another tree while the poison gas is
heing dpplied to the first tarpaulin-covered
tree by means of a hose earried through a
hole in the canvas. Lifting the tent fron .
the trec 15 mare simple. Thus, the tre .
are undamaged and time is saved,

— A I'l\. -
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the orchard
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housing containing a set of disks”
and centrifugal weights controlled -
by engine speed and by springs,

.-.--n—‘l'- _——

"‘é‘-glnf is Hllln[:';, the weights are in~’
i neutral position and the clutch is

..

pasition without touching the .
cluteh pedal. As the throttle is -

<

.

springs and travel outward, This
action brings a revolving disk in-
to contact with another disk which
!'QI:%.H up the power and transmits -
it Th

i

R

g the wheels. There is no sudden

<shock as these disks come into
contact, and as the engine speed

2N

still further, forcing the disks into
an engagement stronger than is
possible in the clutch of ordinary
design. When the throttle is re-}
leased, the clutch remains en-+
gaged and the braking power of.

.'--..

i o :
. Ql_ The Gircl E'I-'r-l-H.m:h.ur: Which Indueces Artifcial F-‘Mf Salit-
: ting Water Drofe—mte—a-Vary FineSHray

EY WATER SPRAY their neutral position and the clutch dis

=X
? FEVER PREODUCED ARTIFICIALLY slows down when the weights return t
Dy

g } _ R ) engages itsell. A modified vacunm control
Yy For treating certain diseases, an artih- can he used with the automatic clutch,

and works ofi the familiar ball- .
~governor principle, When the en- ¥3

disengaped. The gear- -shift lever &
then can be moved into any speed §

opened, the increase in centrifugal
2 force canses the weights to over- o
“wcome the retractive force of the &

hronugh the drive-line units to #

d orows the weights travel outward

3

A

A

the engine is exerted until the q'nr'-:

w_cial fever must be induced and maintained,  and arranged in such a way that the vac- 3~

E:I.TI'.I -i.'l- Tﬂ'lﬂii."u'ﬂ."!j". S'iii]iilh: L}"]Jt' UE .]'I'IE.E.I:I.iIi‘.' Hum ]'I'Iﬂ.'il'ttﬂi.]'lﬁ- r]": cl_ut.:-h ﬂ]]gﬂgeme:]r
for this purpose is now offered, It is known  \when engine speed has dropped below the

] Ell?- ik ]'I:'.'li]FU 'i.'l.'l‘."’:'i.ﬂlur f:l.'l'lﬂ] [:I'FIL'T-'ltr.'S I:I:I-' E]JH't— nnrn]n[ Fn-int fn'p l—lig_nngag,ﬂﬂ]e"t as. fnf i-|'|__ M
L ting water drops at any heat control 50 stance, when the ear is climbing a hill

that the water sprayved on the body is al- :'?
L most vaporized. In this manner the appa-
‘o #(, ratus can produce a body-surface temper- AMPLIFIER FITS ON HA'RMGHIEA <l

#
'
[
ir
=1 5
5
,

'L

L

. fture of 110 degrees or a temperature 'IJJ.' ]‘5 ﬂDTD INCREAEE SU ?
n A mouth of 102 degrees, To induce a similar or 11111]1[lt
s ‘._,. fever in some types of eabinet machines  the musical [mmq
b L w ould require a cabinet temperature of of the harmonica,
& 150 to 165 degrees. alarpe megaphone
L has grooves into

R'f".'" SELF-DPER&TIHG AUTO cLUTCcH  Which the instru-

‘E-r

IS LIKE BALL GOVERNO Mentits = HpIEL .
@M(n{[ﬂ The spring metal "'r’J -
-UI clitch-pedal opBra about  grooves can he n]ll_‘-'u o to Lfn_t:-mmuddte

@

- wali of the manual operation dfjthe gear-  various sizes of harmaonicas.
-_,_ shift lever are eliminated by using a self-
- » _working clutch which is very simple in de- #[The average length of ride taken b

j r«t sign an unatrunlmn It consists -:r!' passenigers on the air lines iz 327 aﬂes

*1';# T@"H
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An Invention TEN MILES LONG

AL IO CEMTER

VIR

View of an Intersection in the Prigioied  KEoadiown City Bhowang the Suppeated Plan for Btores and Shops
with L}wa.ll.lhg:u Above and a Landsicaped Promeaade on the Roaf

JDOR twenty-five yvears Edgar less

carried an invention ten miles long in

his pocket. He had a vision of a “city in

the country”: and waited a gquarter of a

century to lay Roadtown _beiore the eves
of the world,

What iz it? Suppose the Empire State
building were ten miles high, and vou
could lay it flat on its gide to form a roof
over a concrete roadway. Then all the
building's transportation would be along
horizontal, instead of vertical, lines, That's
Roadtown—an Empire State building
stretched over ten, twenty, fifty or a hun-
dred miles of highway,

Roadtown is not only an original and
inexpensive community, but a concrete
solution to many of the pressing problems
which have overtaken people living in
crowded cities, Roadtown has won the
first prize offered by the American Insti-
tute of Architects for the best solution of
America’s housing problem, and the fed-
eral povernment is mow studying the pos-
sibility of erecting the first Roadtown unit
on a ten-mile stretch of heautiful country
between Washington and Baltimore,

Roadtown has responded to changes of
technique m the past generation. From
the original plan of a line of detached
homes over a tunneled roadwav, it has
grown into a continuous city which hugs
the rises and valleys of a_countryside,

swerves around steep hills, sweeps around
rivers, and leaps over highways,

[t would be built according to a svstem-
atic pattern, just as an automobile is as-
semhbled after a pattern. It is meant to he
fabricated like a machine in a factory, The
repetition of one design allows mass pro-
duction methods, and therein lies econ-
omy. It is intended for the average man
who thoroughly enjovs the healthful re-
laxation of country life with all the com-
forts of the citv.

Construction along a strairht or curved
line allows a tremendous saving in wiring,
plumbing, heating svstems and in building
material. Koadrown is intended to be con-
structed as one building from end to end,
The builders will start with the founda-
tion, then lay down the roadway, and fi-
nally erect the homes, stores, shops and
community institutions over it.

Chambless' conception of Roadtown is
a seli-supporting community made up of
wiage-carners, Eight hundred families
would be housed in each mile, and each
would have the nght to cultivate the rec-
tangular plot of land directly in front of
its property, having a depth of about one-
hali a mile, The plan also calls for light
industry in the homes, Many homes would
have small warkshops  in  soundproof
rooms, where the roadiowners manufae-
ture their own furniture, clothes, and

fas
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Laooking Down on a Section of Roadtown and the Eool-Ta
Level with Homes and Shops Lining Each
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One of the Four-Story
Would Have 8 Garden Plot or Yard and Plenty of Room }qr Recreation

Four-Boom Apartmen

household articles, The roadtowners would
find stores, libraries, schools, assembly
halls and theaters included in the building
plans. At the same time, Roadtown would
be easily accessible to non-residents by the
existing system of cross-country highwavs,
Communication within Roadtown would
he carried on by a bus line running he-
neath the homes, The roadwavy would
have fresh air and illumination from the
open sides. Im fair weather, pedestrians
would use the landscaped promenade on
top of the structure,

Because Roadtown is not confined be-
tween opposing walls, the problem of trai-
fit noizes 15 simple since there would be
no echoes, The main-traffic artery would
bhe hidden from wview and the residents
would see little besides open country when
they looked out. The project is, therefore,
designed to eliminate the evils of the city
ot one hand, and end rural isolation, on
the other, Tt 1z 3 workahle scheme for
bringing the city into the country and al-
lowing the average man to enjoy the ad-
vantages of both,

Every roadtowner would become affili-
ated with the maintenance and control of
his community. He would he given the
opgorfunity of engaging in agricultural

WerA GG WEdIY e
t’- h;‘%: _: '-“H

t Uiits in the Roadtown Pro

- 'lr

ject; Each Family in Eoadtowi

or industrial pursuits, with the full assar-
ance that he would have sufficient income
to maintain a high standard of living, Ac-
cording to estimates, the cost of living in
Roadtown would be unbelievably low. For
the average apartment of five rooms, the
monthly rental is caleulated at $24, includ-
ing electricity, gas, steam heat, hot water
and transportation within the boundaries
of Roadtown. This compares with ghout
$60, the average cost of a similar apart:
ment and conveniences in present-day
large citics,

Roadtown would be a self-supporting
project, and the full cost of a ten-mile
four-story unit, S20,000,000, would be paid
off within thirty-three vears, from the in-
come of rentals. Since all municipal serv-
ices, such as police and fre protection,
hospital services, schools, sewage dizposal,
gas, steam, and water supplies will be met
from the flat monthly rental, there i3 no
need for municipal taxes,

With the present four-story plan, Read-
town would house 200 home units per
mile, each unit covering 865 square feet.
The 2,0 units, extending for ten miles,
would accommodate about 40,000 people,
making Roadtown a community of no
mean population. The building costs vary
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from place to place, depending upon local
conditions. The construction of a road-
way ten miles long and twenty-five fect
wide is figured at $2,500,000; the 2,000
home units, at £6,500 each, would cost $13,-
000,000 the municipal plants, schools, and
stores $1,790000, and the land, ten miles
long and one-quarter mile wide, $95,000.

The cost of building in established cities
has raised rents to such a peak that many
a man is loocking for a way to get out
from under the burden. Then there is the
small home owner beset with problems of
taxation and mortgages, Roadtown, says
Chambless, offers a way out,

“The fAirst eity,” he gaid, “was a chance
aggregation of huts, The ideas that built
Rome and Babvlon are the ideas which
continue to dominate our urban life. But
as cities graow, the congestion and squalor
increase. For such congestion, the cure
sought has been the speeding up of trans-
portation. To people who walked or drove
to waork, the street car promised a cure for
over-population evils, But the street car
only extended the radius from which peo-
ple came to work, Likewise, subway sye-
tems only serve to increase congestion.

“YVet we go on, hoping through faster
transportation to get away from ourselves,
to solve our problem by running around
and around one jump ahead of it. What
can we do about it ¥

“We can do something fundamental.
We can group population along lines in-

POPULAR MECHANICS

stead of around centers, and thus make
transportation bring us benehts instead of
troubles. Greater speed of transport with-
in a eircular city makes for congestion;
but increased speed of movement in a city
laid out in a straight line carries the city
tarther into the comforts of the country.
With eve v [:rn]'.lrm'tmcnt in transporta-
tion, we are carried closer to the open
country, and instead of piling up in one
small district, we are opening up new land.
Eoadtown is not a mere invention. It isa
program of industrial reconstruction,

“In Roadtown, many things will be con-
spicuous by their absence. There will he
no streets, no street cars, no “subway air,’
no coal hins, no back allevs, no brooms, no
feather dusters, no ashes, no dust, no
noise, There will be no need for umbrel-
las, rubbers, or overcoats in the daily rou-
tine of business; no icy streets, no street
cleaners, no water wagons, no waiting in
rain to catch a car, no traffic policemen, no
sweat shops, no child labor, no exorbitant
rentals, and no unemployment.

“Roadtown has local and express trans-
portation and all the conveniences of
maodern shops, It also has the necessary
public utilities ; but zuch facilities run par-
allel to the ground, instead of at right an-
rles, as in the skyscraper.”

And so, Mr. Chambless” ten-mile inven-
tion, lving parallel to the pround, would
carry the marvels of the modern city into
the beauties of the country,

(ireenhouse Erected on Front Lawn Where It Attracted the Al-

tention of PUE Pualnl in the Sireet
' 0 -

GREENHOUSE ON LAWN
DEAWS CUSTOMERS

In arder to attract the attention
of passersbyv, a Morristown, N. J.,
florist utilizes his tront ¥
sidewalk greenhouse. His home
set back from the street, so he
used the building as one wall, and
constructed the others and the
roof of wood and glass. He has
found that the idea draws cus-
tomers because moge p'E'DD']'E M=
tice his wares,

@[ The phrase, “cool as a cucums-
her,” 15 upheld by temperature
tests which show a cucumber wsu-
ally is one degree cooler than air

’g]pﬁfﬂtllfﬂ. %’? m
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FORTUNES [N AIR lggNDITIﬂHIHE

INEERING EXPERT

Fortuncs will be made in the air-comndi-
tioning feld| according to K. E, Hell-
mund, chiet engincer of Westingphouse
Electric and Manutacturing company., In
his opinion, the total potential business in
this line runs mtoe hillions of dollars, 1n
marketing a domestic refrigerator, the
manufacturer is limited to a certain per-
centage of AL00000 homes, But in the
case of air conditioning, the same number
of homes represents a market for either a
central system or for several room cool-
ers, Business establishments also reprezent
large potential markets, Offices, factories,
schools and churches offer ancther broad
market for room coolers and condensing
units. Then, there is the transportation
field in which air-conditioning equipment
will be purchased [or passenger coaches,
refrigerator cars, busses and boats. Engi-
neer Hellmund points out that the next
step of the human race probably will be to
direct its attention ftoward comfort and
that the cost of air conditioning will be

only a temporary handicap.
23 3
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REVOLVING TRAYS FOR TRUCKS
SPEED UP DELIVERIES

Loss of time im getting at parcels in
light delivery trucks i# avoided by using

tiers of revolving wire trays which can be.

turned freely. The parcels are stacked in
the circular trays and the trays are then
rotated until the desired parcel is seen,
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Zervice Ladder for Street Lights
Mouonted an Truck So It Can Be
Extended at Any Angle

E= 1 i

STREET-LIGHT SERVICE LADDER
EXTENDS OVER PARKED CARS

ia adjustable for bath height and angle, so
that the service man can operate over au-
tomobiles which may be parked at the
curb, The ladder, when not in use, can be
stowed cempactly on the roef of the truck

which carries it. 2% 3-6 7.(‘,

Ly
PROFIT IN CHEMICAL RARITIES

PRODUCED CHEAPLY
K? ghﬁm'u:al curiosities that have become

vl

n=eful in scores of jobs may be produced
= cheaply, according to Dr. Charles R,
* Downsg, chemical ef
Bnrdinary air can be combined with benzene
- and naphthalene to produce maleic acid,
“Mwhich|speeds up the aging of wine. The
acid also is used as a gas-mask ingredient
for apsorbing ammonia vapors. Maleic
acid and related compounds prevent the
wldevelppment of rancidity in stored fat
‘guﬂd ils, serve as new resins for lacquers
cand parnishes, atd the dveing of textiles,
repldee acids commonly used in tanning,
ahecgme a baking-powder ingredient and,
=n the form of Little tablets, conveniently
\qil-hi fect zmall quantities of water for

]
L]

far B hg‘nu in Deliv

oLy gu:ﬁ:
a : / ¥ t

drinking purposes through the release of

freg chlorine, : _

Corach
544 ;t‘

“ 3 - T o . 5
4
For servicing street lights or high signs, ek
an extension ladder mounted on a truck ‘h-.,,

Eer, FOr Insiance— 3
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If![ H trapping is a big business in 1'.'|||--I|F' | j‘ -
ccaday=ratring  inth . maaye milliens of 'I..,"l LA

dollars and gpiving a hvelihood to an army
af hunters, trappers, traders and fur buy-
ers, More than 400 vears in existence, the
industry iz the oldest on the continent.

,Added to fur trapping has come fur farm-

ing. There are now more than six thou-
sand fur farms in operation in the Domin-
ion, vet an official handbook of the Cana-
dian government states that there are no
signs that the business is being overdone,

While 4000000 pelts are taken each
year, the rampant slaughter of early days
has heen stopped. Today trappers must

obey strict rolings as to closed scasons,

traps vaed, and ape of animalz killed, Con-
servation of wild life by these rulings,
avhile allowing trappers to make a living
ottt of pelts, has also assured a steady fur
erop, which would have heen impossible
if the unrestricted killing of animals had

been allowed, g
i lia.
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Ledi, E]l-nl-u-: Peliz on Trapper's Cabin: Circle. Muslkrat,
Becond in Importasce for Walue to Tra er; Bottom,
White Fox, Which Is Third on st

Winter is the trapping season. Spring
and summer are occupicd by selling pelts,
buying provisions and preparing to start
for the trapping regions,

The trapper for the most part todav
still lives in a log cabin, set strategically in

- relation to his traplines, Modern luxuries,

including a good stove, gas lamps and a
ratlio, relieve the monotony of his hife. A
trapper's food supply wsually consists of
food that will keep for many months, as
canned goods, flour, bacon, sugar. Hiz va-

ricty is greater today than a few years:

ago, for canned, dried and pressed foods
arc available now. In the open hunting

geasnn this ean be varied with fresh meat
of deer, monse, hear and other animals.

Only

‘hen one i in dire need may ani-
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w
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TRAPPING

mals he killed for food purposes during
the closed seasons,

A trapper’s transportation eguipment
depends to a large extent on the region in
which he operates. A canoe is a necessity,
for in the northland lake and river fow
into each other 2o as to make the water
routes the highwayvs of the country, Many
trappers have added to the canoe an out-
hoard motor, speeding travel and saving
strenuous paddling. The putter of these
motors i heard on many an isolated lake.
In winter, dog teams and sleds are gsed,
especially in the more northern districts

and if the trapline iz of
any proportions. Snow-
shoes are found in all
trappers’ cabins,

A variety of steel traps
12 used by those who make
their living gathering fur
pelts. These differ in size
for different animals.
Snares and traps fashioned in the bush
with stones, creepers and wood also are
used. Poison bait is used some but is il-
legal throughout Canada, and punishahle
with heavy fines. Such trapping plays
havoc with the wild life, and if allowed
would soon wipe out fur-hearing animals,

.

—
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Top, Bringing in a Wolf;

Bottom., Silver Fox. Mink and

Beawer, with Flgure Show-

ing Rating of Each im Value

of Catch Dhuring Recent Trap-
ping Seasans

Life in the north woods appeals to the
atdventurous, There are the dangers of the
trail, of meeting big game in the bush,
and of living alone many miles from the
nearest neighbor. Trapping, hunting and
trading appeal to those who want to get
away from the crowded, noisy cities, and

251
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Leit, How Trappers Trawel in Winter in the Morthland; This Shews Trail in North Ontario; Right, Game

Wardens and Foyal Mounted Folice Pictored as Guardians of Fur-Bearing Animala to Prevent

those who have once been in the north-
land claim that there 15 alwavs the call to
e back. There are trappers today in the
Arctic who wvisit trading posts, read the
latest newspapers, follow the world by ra-
dio, but who have not been out of the
country for thirty or forty vears,

Nor is the fur business in the northland
an exclusive industry for men. There are
a number of women, some former school
teachers, who have gone into the bush,
have Luilt a cabin in fertile trapping coun=
try, and have made good,

Indians, hali-breeds and Ezkimos, while
accorded some privileges over the white
trapper, have taken to commercial humnt-
ing for fur successfully, Eskimos especial-
Iv showing their prosperity by owning
many modern luxuries, including expen-
sive motor-powered schooners, The fur
industry s not exclusively one of trap-
ping and hunting. There are trading posts
throughout the northland, some operated
as branches of the larger companies, oth-
ers by independent traders, Some of the
Jatter have expanded to such an extent as
to have branch posts,

Then there are the fur buvers who roam
the northland without operating a trading
post, paving as a rule cash for pelts pur-
chased, Tanners working with the smaller
trading outfits form another class who
make a living from the fur crop.

anighter

For all theze classes operating with furs
in Canada, licenses and permits are re-
quired, Every province has itz own regu-
lations as to those who may trap and trade,
The MNorthwest Territories and YVukon
have their own regulations, administered
from Ottawa. Some require residence in
the provinee for a certain length of time
hefore trapping licenses are issued. All li-
cense fees, for hunting, trading, assisting
at trading posts and fur buying, are higher
for non-residents than for residents, Fees
differ with the region and vary from a few
dollars to as high as 5300, the sum required
for trading and assistant trading privileges
for non-British subjects in the Northwest
Territories. As these fees are changed
from time to time, up-to-date information
can be procured from the parliament
buildings in the capital of each province
amd from the department of the interior
at Ottawa.

According to the value of the catches
of recent vears for all Canada, silver fox
takes first place. Then come muskrat,
white fox, mink, beaver, red fox, ermine
and marten., Other fur-bearing animals
trapped are otter, Iynx, fAsher, raccoon,
skunk and wolverene. Wolves are caught
frequently, and there is no closed scason
for this animal, Practically every province
allows a bounty of 10 or %153 for ecach
woll pelt brought in and this sometimes
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Right, Fiur Shipmicst Reaches The
Pas, Manitcha: Beotiom, Trappees
Cahin Showing Unskinned Silver Fox
Just Taken Erom Teap: Pelis on
Streiching Board Are Canadian Lyiix
and Brush Wol

helps a trapper or hunter to pay for some
of his overhead expenses. Deer, moose,
clk and carthow are game and food animals

for which licenses are issued in season.

There are many other special repula-
tions, differing in each province, pertain-
ing to the catching of heaver and ntter,
the illegality of destruction of beaver
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honses anid lairs of fur-heiaringe
anmmals, and the export of skins.

e growing idustey of fur
farming 15 largely confined to the
hreeding and raising of silver
foxes, but farmsa gre alzo operated
for beaver, hzher, other types of
foxcos, Tymx, mank, muskrat, rac
coot, skunk, bear, marten amd
hadger,

TN 4a
L rm on payinent of the i

Anyvone may l'lli-l.'l'.'l.|l.' |

cense e 1 most provinces, the
fee heing much lower than for
trapping and trading, being in On-
tario 83 for each hifty acres. Resi-
idence for any definite period is not neces-
sarv for anyone estallishing a fur farm:
Much imformation on the running of these
farms is availahle irom the various provin-
cial departments for game and fisheries,
lands and forests. In the Maritime Prov-

- v - " - -+
ince of Prince Edward island, fur farming®

has made the most progress,
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Diares Are

Game Board for Indocr Baschall ia ‘Which Da
Theown 1o Score Home Huns or Base Hits

BASEBALL PLAYED WITH DARTS
OFFERS INDOOR GAME

Dart bazeball offers an indoor zame
with many of the features of the outdoor
sport. The game board consists of a plece
of wood-fiber insulation four ieet square.
It is divided into squares and triangles
painted with contrasting colors. A small
square in the center indicates a home run
and other sections are marked for various
possible plays. The plaver throws a dart
and iz scored according to the space n
which it strikes. He keeps his turn until
he steikes out or gets on base, a man on
base being indicated by placing a dart in
the base position. Any number of persons
can play on cach team. All that 15 neces-
sary in making such a board is to give it
several coats of fller and paint in the
spaces and lettering. A wood molding can
he used to protect the edges of the board,
or it can be bound with adhesive tape.
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14 g [ GREEN FIGS RIPEN IN TRANSIT

Figs which may he picked green and
sent on their way to ripen while they trav-
¢l to market are being developed by the
agricultural experiment
™ Herctofore no variety of fig has been

i r
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|"..
= = \J

ciafiomn, .

Mdier §
FI:J ol

MEC H\."”CI{‘

two davs after ripening or that would
ripen if picked green. The new fig, when
perfected, & expected to éexpand greatly
the market for fresh figs. It turns a pur-
plish brown about ten davs before ripen-
ing and continues to ripen if picked after
this stage. One drawback is that the par-
ticular variety which can be picked green
requires a long growing season, and it is
hoped the growing zeason can be short-
ened to enable fiF growers to get ther

Crop 4O l? market earlier,
C/3Y

VIERATION OF BUILDING SHOWN
ON PHOTOGRAPHIC FILM

Accurate records of the relative vibra-
tion to a modern bulding cauzed by dyna-
mite blasts in a near-by excavation as
compared to that cansed by passing trucks
have been abigined on p1'|(||;t']£'1"i'l.]'l|‘lil.": film,
The owners of the bailding claimed the
vibiration from dynamiting was cracking
the plaster but the contractor in charge of
the excavating eaid this vibration was not
as great as that caused by heavy trucks
tumbling by in the street. To test the point
a vibration recorder el up ihe
buillding, The instrument consisted of a
MmIrror set im siich o way :11:11 it moved at
the slightest vibration, With cach motion
a tiny tay of light was reflected from the
mirror to the photographic film to give a
record. The test zhowed the

WS i

\-E]Irqlllﬂﬂq}j
caused by loaded trucks was many times
greater than that eaused by the blasting.

Above, Picture of Wibeation Cavsed to Bullding b?b"'

: Belaw, Wibeatlon leom Hur—ﬂﬁ Drynamite Bhﬂ-:l



Scissors or jackknives
of flame are used to cut
degigns in sheet steel or
to whittle odd pieces out
of solid steel hars in the
metal-working art. The
work 15 done almostl as
easily a3 cutting out pa-
per dolls, The operator
of the shape-cutting ma-
chine merely guides the
intense flame along line
cravoned on the sheet or
rod, or an ingenious tem-
plet automatically guides
the flame in the case of
volume production, Time,
effort and money are
saved. The device 1= an
elaboration of the famil-
iar oxvacetvlene torch
used on slreet-car tracks,
in hatler and machine
shops and in the wreck-
ing of iron structures,
The “Aame scissors” ma-
chine has & torch mount-
ed on an adjustable steel
arm supported by levers,
wheels and rails tor easy
maovement, The frame is
sppimething like a panto-
graph, for manual opera-
tian on dndividoal work
or for templet goidance
in volume production.
All types of plain carbon
steel and many varieties of alloy steels
may be shape-cut. One feature in the ap-
eration of these machines is economy.

i

Mbﬁ‘ P
“Flame Sclssnrs” Cut Dem

|l_ .I':_. L'

Tep, Workman Watches
Templets Which Gubile Series of Torches iin Mass Production

"-I'" o

“Flame Sciscers” Cut Desigos in Steel; Bottam,

Lavout and planning of the wark provide
for a minimum amount of scrap steel after
Lhe cutling.
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RADIO STUDIOS SOUNDPROOFED

BY “FLOATING" THE WALLS

Soundproofing of the broadeasting stu-
ding in New York's Radio Citvy was ac-
complished by “Hoatide” the walls, floors
and ceilings, which are separated and in-
sulated from the huge building itself. The
studios actually are like boxes suspended
in the steel and conerete construction.
Each "box™ 15 surrognded by tons of rock-
wool which in turny 15 covered with other

insulating material. Heavy felt pads are
placed at all points of contact between a
studin room and the building, and sufh-
cient “play”-is allowed to take up any vi-
bration in the stecl frame. Several studi
have eliding panelz in the wallz which cgn
be operated mechanically from contro
rooms to vary the acoustical effect by

e

gns u} SD,lld S};ecl
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changing the extent of hard surface E.‘-:QJ s

posed. All decorating was done with tex-
tile materials and a specially woven line
was used on all ceilings.

NI} C Shwouse
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Wiood Shown s Bottom: Right, Top, How
Finished Figures Appear

For the home workman wha
desires to build tovs with the
aul of his jigsaw, wooul careving
'Lii;l'i--ll-. ||1';|'n".| |'-:---"l_:'-1- i= "'-!"'ill"_{

offered for making dall furnd

wvan b e

_Jn:"i;'éﬁlrs 8 e

Fa

or ]lgsaw Aid Workman

hetz,” The déstens facilitate cutting with
the jigsaw, the operator simply following
the limes with the saw, For instance, the
furniture desirns have key letters denti-
fving them with the furnitare to which
thev helong, The wood comes in sets, to-

gether with complete mstructions,

ture, amimals, soldiers or alpha-

P HOW TO DETECT COUNTERFEIT
FEOM GOOD MONEY

u @{u" Counterfeit money may be detected ens-
L o~ iy, in the opinion of the United States
:,,.: §iasecret service, if vou know what to look

if
¥

=

w for. The surest way is by careful exam-
¢ & ination of all currency for defects. Genu-
w inc paper for small-sized currency has

«° fine curly segments of red and blue silk
scattered throvghout the surface. The
"'i ¢ larger-gize paper currency, which the pres-
- ont small note displaced, has two lines of

~3 é gilk on either side of the portrait. In the
e small bills, that is, small in size and not

R-l" in denomination, the seal and zerial num-
41+ hers are printed in these colors: blue for
‘;%ll gilver certificates, vellow for gold certifi-

ciates, red for United States bank notes,

- “lrown for national bank notes and green
= for federal reserve notes, The denomina-
i‘:'[inn of each note iz indicated by the por-

_,...9\ *“trait on the face and the embellishment

§

i

of the back. The portrait chart provides:
for 51 bill, portrait of Washington ; 32 bill,
Tefferson; §3 hill, Lincoln: 10 note, Ham-
ilton ; 320 note, Jackson ; 250 note, Grant;
100 note, Franklin : $300 note, McKinley;
1,000 note, Cleveland ; $5,000 note, Madi-
son; and 10,000 note, Chase. The check
letter is alwaves uged in deseribing coun-
terfeits, ITE not corrcet, the currency is
hogis. The check letter is found inside
the panel in the lower right-hand corner
on the face of each note. Beside it is the
plate numhber in small numerals. These
letters amd number: are not to be con-
founded with letters preceding and fol-
lowing jhe color-printed serial numbers.
Check letters on genuine currency run
from A to L. They are svnchronized, on
all but national bank notes, with the serial
numhbers, By dividing the entire serial
number by ik, the remainder will indicate
the check letter. Tf the remainder is one,
for example, the check letter i3 A or (G

[ ¥
1



NG ('R

POPULAR MECHANICS as7

if two, B or H: if three,
C or I;if four, D or J; if
five, E or K: if nothing,
the chn:'ck ]ettn:r is F or L,

—df

AIRPLANE COMPASS
IS TESTED WITH
PLUME LINE

Dhie to the fact that
atrplane compasses must
be tested in the ship in
which they are to be used
with the motor running
at flving speed, this task
has always offered diffi-
culties, but a simple sys-
tem has mow been devel-

“Th Iy equinment  Fact ol 1-|'!¢ 'I-'['u e Brructure Which Is Being Excavated in Mexico and Which
isi:fedr i:! ?l."[!}?h:-[rﬂu IEI [iﬂn 5 Rivals E'!I-'Fll'lill-d-l in Bire; Mote Figure of Man in Comparisan
i 5 f 1

and a piece of chalk, With the chalk, a RIVAL TO PYRAMIDS OF EGYPT

}

=

large n:L:n:IEr' is made on the .‘;!.II'PHL‘I: rUnNWaiy FOUND IN MEXICO
and, starting at the north, lines are drawn : . ;
through the circle each thirty degrees, Mexican ﬂl"?|1=9f*]'3'ﬁl“l*~ waorking under-

directly below the compass and the plane ering a huge structure near Cholila whicl
is then rolled into such a position that the  was larger in volume than The famed pyra=
line is directly over one of the degree lines  mids of Egvpt. A church stands today at
on the cirele. The motor is raced and the  the top of the mound covering the ancient
compass reading taken, Tf the instrument  structure, and the diggers "“—1“_:“"“'-']
is two degrees off, the Aver allows for that  cautiously beneath the church. To keep
S cotrectian, “The-shiv i tieh track of their progress, they are I'I].'lk1|'l,'.'_,"" a
moved to each of the sewments in turn ;:-]:L..-'.trr'r ol nt'l the 1.1.'1'¢=l:']~'.r.':1 and buried
and similar readings are noted. buildings as TRraua:Secon s arg itay-
cred. Bo complex 15 the hidden maze of
: buildings that it is difficult to visualize
them, due to the fact that the great pyra-
mid appears to have been enlarged several
times, the Indians each time building a
new laver over the old one, using the old
stairs angl walls for foundations.

The plumb line is suspended irom the ship  ground like miners, are gradually U!JEHI‘?

' {'I%RM G WORK FOUND EASIER
THAN AFTERNOON TASKS

Less energy is expended on work per-
formed in the morning than in the after-
noon. That has been determined in ex”
periments conducted by I]'t'. G, L. Freeman
of Northwestern Unn.rrlﬁlr]r' Suljects
were required to do the same amount of
work at different hours of the day and
their epergy output measured. The most
s s S : energy s used in the late afternoon. The

citerey used during rest is preater in the
Using a Plumb Line to Tul-t Compass of Adrplane as &l B R

Shipy 1§ Tu in Segmants of Circle parly morning and least affer lunch,
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BY SAM ANSON
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ward a water-filled
ditth while our driver
forhit the wheel and sand
flew high, we suddenly re-
alized our mistake in ac-

cepling an nvitation for a

demonstration of that
bright, new automahile,
A weak pasp was the
stronpest profest wo conlo
niter as the drver irmoreil
the fact that the ear was
|'"|11'.||'_l:-] '.'.'E'_|| '||'_';-_:-.-_‘-'. 3".-
*-Il.'.'l-'|, he "-\-'k‘!lr-'c'l! o1 1k Lemp Pyl

e B T T
SENAINg the car carecening

1
over the edge, splashing  Top, Fidngat Target While the Mator Buns; Bottom, Official Record of the

throoph g shower of water
aml up the opposite =ide. driver
grinmed as he headed for a larre sandy
hole and shouted unnecessary advice to
“hold on!™ Right across we plunged, the
car houncing, twisting and straining to
tear itself from the control of this man

whom we had hegun to think mad because,

he was doing evervthing with a car that
we had heen told no sane person should do.

While we clung to anvthing that seemed

secure, that car dashed back and forth

and around the sides of a sort of pit, buck-

ing sand drifts, bounding over ridges and
T | L

aad

Teat, Showing Ten Hits Closely Grouped at Center of tho Target

almost shaking loose owr teeth az its
wheels dipped in and out of countless
holes, The minutes passed like hours, It
secmed Impossible that any picce of ma-
chinery could withstand such punishment.
But that car ddid, and Anally the driver
brought it flving over the rim of the pit
and to a stop as the motor purred quictly.,

Moving carefully in the fear of discov-
ering hroken bones, we stepped out, glad
to feel solid pround beneath oar feet as
well az anxious to learn why man should
20 torture a machine,

2 e s
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George B. Allen, chief
engineer of Dodre Broth-
ers corparation, rave s
theamEwer. 1 Wi pi
which we had been rid-
g is a new type of auto-
mohile proving ground,
actually a "punishment
pit” that is regarded as

'I"l:l_|:|-.“E:|r.i|:|1in.ing; ‘Target: Center, Car Coming Out of *Punishment
Fit"”; Bottom, Measuring Rubber Maunting ander Severe Test

the quickest and miost satisfactory way of
finding out how an antomohile can stand
up under treatment of the most severely
abnormal sort, That demonstration frm-
Iv convineced us that no owner ever would
be called on to torture his car in soch a
manner, no matter how bad the roads,

Az we tatked beside the pit,
other new car was being tested un-
der even more rigorons conditions,
All that we had gone through and
more wWas being apphed, even to
the point of rolling the car head
over heels down hill, If that had
happened a few years ago, the test
crew would have found only a4 jum-
ed mass of wreckape, huat now,
the car plunged to the hattom,
there 1o he I'|;_'|I1|,|] and the motor
started, Much to our surprise, it
moved off under its own
convincing demonstration of the
new safety which American man-
ufacturers are building into the
modern automahile,

In punishment pit, Engineer Al-
len savs, the shifting sand constantly pil-
ing up in front of tires makes every revo-
lution of the wheels a hill climb and a task
that brings the very last ounce of engine
power into play, Tt subjects clutches and
mears to tertific straing that cannatl possi-
bly be duplicated in any other way. The

an-

power, &

&59
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Photo of a Plymouth against Which a Truck Owver-

turiied ; Mote How Siee]l Body REesisted Impact

loads on springs, bearings and on each
and every part of the car are increased so
greatly and imposed with such suddenness
that flaws and weaknesses show up imme-
diately. This, of course, enables the man-
ufacturer to replace weak parts with
strong, to produce an antomaobile that not
only will transport its owner but actually
will protect him. In an accudent, the driv-
er may escape death if the body of his au-
tomobile is constructed of materials which
will not collapse under severe impact.

Didge Bucks the Sand
In “Punlaslhmen: Pie"'

After thousands of miles
oit all kinds of roads, the
driver’s life may depend
on the ability of one
small part to resist wear
and tear,

Before Dodge intro-
duced its latest models,
some of the test cars were
tortured in punishment
pit for as long as 600
hours, In these trials,
every stunt resulting in
mechanical agony to all
paris was employved to
furnish the engineers and
builders with proof of the
car's sturdiness and safe-
ty, with its ability to
“take it."”

What we thought to be
a form of madness in our
driver was nothing more

Test of Rubber Englae
Mounting Prowves It
Stmpg Enaugh to Boppit
Weight of the Plymouth

than an exhibition of exceptional skill and
training. Where the owner-driver would
steer around chuck holes, dams and other
ohstacles, the punishment-pit driver hunts
the obstacles, steps on the throttle and
tears right into them. He is exceedingly



; s
nin]l:le—chu}Tr.d and can let the ciar turn
over without being injured himself.

Not only in the pit is torture applicd to
the new maodels,  An ingenious device
called the “Belgian roll” is almost as cruel
ta an automobile as punichment pit. This
machine shakes, rattles and vibrates a car
placed upon it in such a vigorouz manner
that meny  hidden e i led
speetdily, A few hours of the Belgian roll
subject an automeohile to more punish-
ment than months of driving over the
ronghest roads.. The cehects ol
CVErY

defects are

vilrsteom

4111 part are studied closely by this
i :

Lelt and Batram, Two
Wiews of the Dodge Con-
quering Heavy Haisd Dirifis

engineer, changes made here and there,
and to the public roes the resalt of tor-
ture—

A quiet, safe, smoothly riding antomo-
bile that will give vears of service,

One unusual test of motor quietness was
conducted recently by Dodge engineers
under military supervision. While the en-
pine was running, an expert rifleman sit-
ting in the front seat fired ten shots with
# United States army rifle at a regulation
target 100 :-'nrfii awayv. During aiming and

'.' y i - .

=] " "

‘..""h.r".r.:. , & -

POPULAR MECHANICS

‘.":_}

.."'I ,3 .-'[:':'-
Bl

firing, the rifle rested on the windshield,
The result was a 100x100 target score.
Col. E, M. Lubeck, judpe of the test,
pointed out that if, during the test, any
vibration of the engine had causzed the
body of the car, and with it the marksman
and the muzele end of the rifle, to move as

little as one-thirty-second of an inch, the

Worag than Any Boad Is
Thiz “Belgiam Roll™ Tor-
ture Machine

ten congecutive hits could have shown a
maximum dispersion of ten inches. On
the actual target, the ten hits were grouped
within g circle anly one and three-cighths
inches in digmecter, Had the shots been
fired from a solid-concrete platform, the
result probably would not have been bet-
ter, according to Colonel Lubeck.

Unuswal as these tests may appear, they
are the means to a common end, that of
producing faster, safer and more comfort-
able antomaobiles.
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O R e vhieh 1y WA fa Wall ©
] BRICK-VENEER WALL COVERING

I3 EASY TO APPLY

Almost any frame house can be con-
verted into a brick one in appearance and
at the same time protected with an cxtra
outer wall covering by applving slabs of
hirick veneer, made to resemble face brick.
The vencer covering consists of three
bricks and the surroonding moriar cast
on a sheet of twenty=-six-gauge galvanized
steel which s twentyv-21x inches long. Each
brick weighs only eleven ounces, and all
that 15 neceszary to convert & frame budld-
ing into one simulating a brick structure
iz to paill on the strips, since there 15 no
need of mortar or a special foundation.

€iNames and addresses of manufacturers
and dealers in articles described, and any
other details in our poszession, will he fur-
nished by our Burean of Information up-
on request, accompanied by postage,

U
AR MECH dan-
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PROVED IN SIX-MONTHS' RUN

During the first six months of 1933,
American-operated air lines carried 235,-
139 passengers with only two passenger
fatalities. Scheduled transport ships lew
23,862,120 miles. In only one of the forty-
eight accidents on the air lines during the
six months was a passenger killed, hoth of
the fatalities ocevrring in the same crash.
Total passenger miles, a pasgenger mile
being the cquivalent of one passenger
flown one mile, were 76,042,393, with pas-
senger miles flown per passenger fatality,
38,321,1%. That. American transports are
gafe is proved by analvzing the causes of
the forty-eight accidentz, Only the under-
carriage, wheels, tirez and hrakes contrib-
uited to these accidents from the stand-
point of structural failures, Power-plant
failures were charged to the fuel system
and the propeller and accessories. On the
aother hand, the weather is hlamed for 990
per cent of the accidents and the airport
and terrain for 3.21 per cent.

SCREENS READY TO ASSEMBLE
ARE PUT UP IN PACKAGES

Packapes containing enough materials
to assemble a full-size window zcreen are
an the market. Each earton has complete
irame material, wire cloth, molding, hang-
ers, hook and eve, tacks, brads, corner
braces, vard stick, molding miter and in-
structions for making.

]
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OYSTER GIVEN AItl
IN PRODUCING

MORE PE ‘
sktshinas -5
by Stepping in with twees-

_q ers, knives and other par-
aphernalia, the Japanese
re helpimg ovsters to
produce a greater num-
; ber and more perfectly
=~ _shaped pearls than those
formed entirely by the
accidental working of na-

ture. In forty vears of ex-
perimentation, the Japa-
gnese have developed |
methods of culturing per- |
._3.:1-“ pearls which cannot
be distinguished from

other natural pearls with-

oiit cutting the gems in
n!\‘:". _Ebrl"ll'ni.]ll;.'
pearls, but are grown
through artificial stimula-

twom. The pearl-planting
season in Japan in 1933

was the largest in vears,
More than 3000000

I'"

T hey are
o

l‘l]l‘L!..-‘LR MECHANICS
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pearl-producing mussels
were scattered over
40000 acres of calm wa-
rs along the Pacific shores of central
Japan. Into each shell was placed a tiny
seed pear] covered with live-ovster mem-
hrane. Then the oyster was placed in a
wire cage and suspended by means of rafts
in the waters of the bays. Twice a vear,
the ovster is taken from the water for the
removial of barnacles and other acenmula-
tions. The cages keep maranders from de-L2
stroving the ovsters. Seven yvears hence,
the 3000008 mussels will be opened and
the pearls removed, Approximately twen-
tv per cent will have no pearls, twenty to
twentv-five per cent will have practically
perfect pearls of varving sizes, while the
rest will produce only §I11|'|EI"EDEt|". colored
(W) o :rr::;,u]ar!v shaped pearls of little value.

C ¥
MODEL SHIP AND SAILS CARVED
WHOLLY FEOM WOOD

Even the gails are carved of wood in the
model of “Old Ironsides™ made by an

L'}nj:r man, who spent a vear at the tazk,

The #hip is made of 'Dr:.gnn white pine

Model of *

B kernemi

1 rils Bre

'"0ld Ironsides” Carved Entirely from Wond :
from Blocks of White Pine and the Hull 1 Oregon Cedar

the Sails Are Cl.r'tull

and cedar, is forty inches long and thes
tallest mast 15 twenty-cight inches, Each
sail 15 carved from a block of white pin
and more than 30 deadeyes and blocks
are contained in the model,

STROPPER ROLLER FOR RAZOR
[ 5 KEEPS BLADE SHARP

Many shaves per blade are offercd by a
razor equipped with a stropper roller gn
the wafer hlade can be sharpened on the _

palm of the hand.

Yy Back of the blade

is a roller to which

a spiral of leather
iz attached., Whe

run back and farth

aver the hand, the j .

hlade turns ni 5
that each side 15

stropped in turp'.'-if—h.. /
The stropping process is sald to he aidec

by the natwral oil of the skin which 1z

ETe arnluu] to thype leather -|r:|_1}11 I

| Mf/iﬁ{i ol
D PONER S
By - teree 70 2 el
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found to be more ﬂl::-'.t ruc-
tive to the road. Further,
the camecra shows that
gver everything except,/™
large obstacles, the im-
pact is reduced when the
speed is increased bevond |
ordinary touring speeds.
Other tests confirmed
the claims of superior
smoothness made for

found that overloading .
does not inereéase thr_'i:
force of impacts because
the extra spreading of-.
the tires makes up for the™
extra Toad.

VENTILATOR IN *~&
(/3 3 IEIRE DOOR
I

otect the Un[h:t!::
blates capitel from fires,

reventa Iee from Forming and

*~ RUBBER EONNET ON PROPELLER
SHAKES ICE FROM PLANE

i | = Rubber bonnets for the propeller help
to keep mail planes of the Transcontinen-
tal and Western Air, Inc., iree from ice,
Aftacticd to the propetter hubs s,
the clastic bonnet vibrates, cracking and
shaking off ice forming on the screw.

« " Ruhher hoots attached to the leading edge

o of the wings also aid in the fight against

« i ice. Compressed air forced through -

i ber tubes within the boot, ereates a pul-
sating action that cracks ice formations,

.+ + SPEEDING AUTO EASIER ON ROAD
'. : t—IAH CAR TRAVELING SLOWLY
L_p-"

1_; utomohiles traveling at a fast pace are
: easier o the road than those going at or-

: dinarz.r specd, Movie cameras show that
humps on normal roads are less aggravat-

+ &d by a speeding auto than one moving at
the present average road speed. When an
":H.ttu pocs over a bump, there are two sep-
~=="arate impacts, The first is when the car
actually hits the bump and when it re-

t rnqt the road. This second impact was

Lr'

=
Note Rubber over Hub aid Extending ahm‘: Edge of Propeller: Arrangement
P nierdering with Flring

a svetem of fve walls and 2
doors has heen installed

to 1solate different sec-
tions and thus confine a blaze to the par- &
ticular part of the building in which it™
originates. Each fire door is equipped
with a steel shutter, controlled by a fu-* "5
sihle link which melts from heat and al-
lows the shutter to drop and close a ven-
tilating panel in the metal door.

Sliding Shutter in El.rcl Dﬂ-nr Which Cloges Wentilator

Panel in Cass Fire Br Qut

low-pressure tires, Tt was ™~

-
SHUTTER CLOZES -

=
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Twin-Hull Windja mm'etf{

LA INAANL LA

Twes Photes and Drawing of

] "ar/
: P{}.PI;L.-HT. MEL 4

Catamarain-Type Hacing Crafi:

Top, How the Twin Hulls
with Cockpit Between Appoar
Irom Abovs; Bottom, Baak
ender Sail; Cirele, How the
Craft Appears from the Front:
Wate the Hullz and Cross-
Memhber Camstruction: This
Brat Is Said to Es Much

Faster Thano Conventicnal

Gail-Equipped FEacera: Hull
Arrangement Resulis g In-
creased Safety

Something new in sail-fitted racing crait
has been introduced at Detroit in the form
of i catamaran whose main feature con-
sists of two pontoonlike bhully joined by
cross members terminating in bhall-pod-
socket joints that give the hulls a certain
latitude of movement, Between the two
hullz, which are thirty-three feet over all,
an iceboatlike overwater cockpit is mount-
ed, accommodating a crew of six. With a
depth of thirty inches and a draft of twelve
inches, the hulls are twenty-eight inches
beam at their widest point. The center-
to-center distance between hulls is six-
teen feet, Each hull is equipped with cen-
ter board and rudder and the two rudders
are rigged to swing simultaneously with
a single tiller, The extreme length of the
craft from the forward end of the jib club
to the after end of the main boom is ffty-

= _"""‘.'--..'HI.H, h -
L L .
Ju e - - Sl o M S i
- -
PP = b Tl Y

seven feet. The zail area iz 900 squire
feet, with 600 square feet in the mainsail
and 3 m the jib. In preliminary tests,
the boat was found extraordinarily sea-
worthy and very fast in rough water.
Speeds well above twenty miles per hour
have heen attained. This type of racing
craft, designed by Nat Herreshoff for H.
T. Keller, president of Daodge Brothers
corporation, heading a syndicate of sports-
man owners, is regarded as practically
upset-prooi. Herreshofl is the builder of
many fast-sailing craft, including those
victorious defenders of the Amenca’s cup,
the “Vigilant,” “Defender,” “Columbia,”
“Reliance™ and “Resolute,”

@[ The number “pi," which children learn
a3 3.1416, has been carried out to 707 deci-
mal places by one calculator
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£ AN 00D, whicl has

"l'-n-ngl bhedn reX-~
'g“ll;;ﬂ;tl as %-a]"hal.‘r'lig
mainly “Fop building
houses and furbiture,
is now the hasis of
many products that
would have seemed ri-
diculous and impossi-
ble a few yvears ago.

Not only are cattle
food and a transparency that becomes a
part of rlass derived from wood or its re-
:»:1;|'|.l;|_1'|1'.'\.'_|. but also sugar, imitation leather,
perfiiine, incenge, an inhalant for treating
asthma and catarrh, parts of shoes, ravon,
linoleum and a host of chemical products,

The department of agriculture main-
tains a forest products laboratory at the
University of Wisconsin. A long list of
“forest specialties,” products of wood, is-
sued by that laboratory, includes, in addi-
tion to those mentioned: cascara, alcohaol,
dves, balsam, rubber, turpentine, lime,
phonograph records, ropes and twines,
66 - ( ;

s SR e A T S LY,

Lo AMOPHONE

‘ RECORDS

<,
W

& from Woad and, Top, Laying Redwood-
L crgnl: in Circle, ﬁﬂ!d.ing and
ieces of Fedwood

surgical dressing=s and sanspge casings.
These are merelf examples of many prod-
ucts seldom 1.'T\'_'r{ril\'_'f|. to the forest,

And not onlf have research, ingenuity

Prodices M
Bark Fib ]
Pressing

and scientific/investigation given to hu-
manity tIu:E.c’rIn:.::n;- servants for its nse and
pleasure, byt continued investigation is
under way fand no doubt the future will
witness even more startling developments,
A Califorgian, for example, ¢laims to have
ocess whereby he can cre=

discovere(l a
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SAUSAGE
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ate silk from the massive Ttgl!.::'ﬁrg:l{l tree.
It is well known that paper is ufpc-
tured from wood pulp-and that the supply
of trees in the Uiited States has so dimin-
ished that miuch of the paper for MEwWspa-

pers, magazines and hooks has come of
late yeays from abroad, Buat it is not so

al A ot

Church Bade from One Hedwood Tree ;"'I'-::r\-.
lnspecting  Transgaient  Plastic

Plates ol Glass

forest products Tabora-
tory iz developing a proc-
¢is which will restore in
large measure that indus-
. try to the United States,
L""g_,:.."'_l_.{ [t-involves the removal
" of resins from pine, thus
making this wooi avail-
alle for white paper.
Viarious extractives
come irom trees. such as cedarwood otl,
ilves, quinine, galactan, pinite, sequoyvite
amd tannin. The tedwooild tree prodiuces a
pulp that often iz vsed 1o make paper, but
it 15 alsorich in extractives. One chemical
COMBAany pLes the redwands for ||:.'|'|-:'il'|g 11
periume extracting the fragrance from
the extreme tips of very voung trees,
From the «.'Ll_:-"f'r tree the company makes
i@fiu.lylil-nl for treating asthma, sinus and
other headalffections, A redwood incense
also is mdde in the
om wood is a product of
e treatment consists of cook-

Uaed Ep-

m ol candles.

reperally known that thér

r
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Above, De-Inking Oid
Mewspapers: Rlghs, Coat-
ing Flywood in a Glue
Spr
1 the Wwe :
from the andigest-
ed sawdust residue,
is neutralized with
lime and evaporated
to a thick sirup.
This is mixed with
the deied residue
for feeding. The meal is dark brown, rath-
er powdery aml has a slightly sweet,
woody odor and fAavor, It came into favor
during the World War, when the scarcity
and high price of grain made it valuable,
Animals will mwot eat it unless mixed with
grain and some of them not even then, It
it only partly digestible, but experts hes
lieve that if the pfeEafatinﬂ process eonld
be modified to convert a larger part of the
ecllulose into sugar and more completely
dissociate the cellulose from the lignin, its
food value would be inereased.

Sawdust is used for quite a number of
purposes besides floor coverings for butch-
er shops and packing material for ship-

#
P Pt 3 Tt T N LN
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ping mwerchandise, It 15 wsed in the man-
ufacture of gas for both heating and illu-
minating, briquettes for fuel are made by
compressing it with the aid of cohesive
agents amd it 15 msed for softening leather
by dampening, cleaning metal produocts,
wire novelties, aluminom vtensils and tab-
ing, conditioning of furs, insulating ma-

terial, cement curing and meat smok-

ing. Bawdust 15 wvsed, with other

waood -‘\-11]""”.5:!5“-"!\."'.- |l|.!'T 1||L‘I1I=5I].L°IL'|.L'IFi'I'IH

Above, Testing the
Maoisture Content of
Lumber with the
—— " Blinker" Mackioe

producer gas, and lluminating gas may
also be made by distilling the sawdust in
retorts similar to those used for distilla-
tion of coal,

In California a big industry has grown
up in the manufacture of inswlation from
redwaoond-bark fiber, which s particularly
adapted to this purpose sinee 1t resists Are,
Another strange quality of this bark is
that i will not absorb water, or moisture
from the air. Also, there i3 no inzect life
or predatory germ in redwood and it is
gaid that rvats and other rodents never
have been known to frequent a wall insu-
lated with this redwood-bark fiber. An-

other queer ftEI.tu]’{:l about this hnrk'ﬁher
i
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is that instead of settling and con-
" tracting, after packing, it 15 so re-
silient and springy that it has a
tendency to expand slightly; And
the chlorophyll, that destrove the
_germs in the bark, prevents rot,
Wood flour is ‘wood products
. ground to an extreme fineness,
* sixty per cent of it being miade
" from sawdust and shavings! At
. least three-fourths of that made in
tlie Tnited States 2
. gomes from white
pine. More than
hali the wood flour —
»made in the Unit- _HAL
~ed States enters _ I
into the manuiac- FERFUME
ture of linoleum, '
Wwhere it is nsed
chieflv as a filler. I

o

Girls Ficking the Red-
wood Tips from Which
Chlorophyll Ia Extracted

With nitroglveerin and other ingredients,
wood flour is also used to make dynamite,
Tt iz also wsed as a filler, with phenol res-
ins, to be molded into various articles,
such as radio dials, handles of all kinds,
telephone parts, automobile radiator caps
and ignition blocks,

The cnm'n.-rj-inﬂ of wood or itz cellulase
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Liele, Articles of Dress in
Which Wood Is Used ; Sibowe,

FIJREE :::'E ,,fuﬂnﬁ Sed\mﬂd P.-:Etmq(g

into sugar is mainly for the nLanu-'
facture of ethyl aleohol, Europe 15 °
now making sugar from wood ex-
tensively. Germany has it almost
an a commercial basis and a Swed-
ish professor_estimates it chould be
possible to oxtract from Swedizh
forests not less thao 1,000,000 tons
of wood sugar. The proposed uwse
for the sugar is to canvert it into
ethyl aleohol,

One of the most interesting uscs
of wood has heen in the manufac- |
ture of safety glass. The form of <.
alass in which wood iz used con-*
sists of two thin sheeis of plate o
rrfazs, with a ]1] 1stic made from a
waood prodiuct in between, fastened &
together with an adhesive,
the plastic was made {rom cellulose
nitrate, which is from cotton. Now
it is made from cellulose acetate,
which is from wood pulp.

The plastic which comes from the cellu-
lose acetate in wood pulp is made into a
thick, starchy substance which hardens in-
to a stiff sheet that seetms semi-metalhe
and is at first glazed and entirely opaque.
But it is subjected to heat and strong -7
pressure and in this process the glaze

{Continmed ta page 12640
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PORTABELE GENERATOR IN AUTOD
GIVES STANDARD VOLTAGE

Capable of supplving standard 110-vaolt
current, a portable generator mav be in-
stalled in anyv automobile. It operates from
the fan belt and takes no corrent from the
auto battery. There are no brushes, eol-
Lo I:'I!:I]E"’u commutator or wire=wound
armaturs.
volts, alternating current, for operating
portable sound svstems, neon signg, elec-
tric lights, searchlights, radios and other
™) hppliances. A device regulates the voltage
t all gpeeds. Sizes available arc fity, 100,
150, 250, 3530 and 450 watts.

.i}-‘n{w‘ﬁ‘fr‘rf‘mn

Generater for Bupplying 110-Velt Current Is Easfly Installed in Ao
Drawing Shows Some Uses of Electricity Generated by the Device

The generator furnishes llﬂ'l.f__-'ﬂI

ﬂ’mm
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ENGINEE OF TRAIN

«~ RUNS BLIND AS H

NEARS CROSSING

] When a motorist fool,
.~ ishly attempts to ¢ross a
railroad track in front of™
an approaching train, he
probably believes the en-
gineer sees him and, if
the worst comes to the
wotrst, the man in the lo-
H - comotive will apply th
{ {i brakes, As a matter o
B . fact, the man in the en-
| “aine cab of a long loco-
maotive is runting “blind”
a5 he hears down on the
crossing. All any auto
mobile driver needs to do
to prove this to his ow
' “=atisfaction is to clim
into the cab of one of tl
larger engines and peek
+ out the window. The lon
) hody of the engine ob
setres his view of the
track for a considerable
tlistance ghead, Ifthee
gineer is seated on the
right side of the cab and the car driver is
approaching the crossing from the engi-
neer's left, it 15 possible that the man in
the cal cannot see the motorist even a
fquarter of a mile from the crossing.

o
v
=
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WINGS OF SMALL PLANE FOLD
E—"FUR TOWING BY AUTO

‘onatructed so that itg wings: may be
folded, a new light plane produced in Ger-

many is easily towed by automoTile 1T THe

weather 15 wnfavorable for flying, The

*erait is capable of sixtv-five miles per

hour, Tt sells for less than 700,

Small Plane wlt'li E'ﬂllﬂllrl.E
Wings Ma

If Towe
Along Hig wn.:.r by Light
Automabila
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\h_;\lzmgfr of winter driving.
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w kept turning by the motor, Sec-

et Cen
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Special Hydroplane Enters American Racing

r— - s e

Here Is the Latest Craft to Invade Ametican ].‘tan:irlr

Big Qutboard Meotor Which Drives the Boat; It

American | speed-boat racing has been
invaded by a special type of hydroplane,
Entered by Judge Rupert B, Turnbulliy:

various evewts, if 15 known as class X,

1LOK=culie centimeter, amnd is STl to be
capahle of high speed. Judge Turnbull is.
the fatlier of Loretta Turnbull, knowil in
racing circles as “queen of the outboards.”
She has captured national and interpa-

tional championshipe. .
¢ /488"

WINTER DRIVING MADE SAFER
EY SIMPLE PRACTICES

By following a few simple rules, the an-
tomohile driver may eliminate much of the
First, '

cep in mear, becavse vear wheels
are less likely to skid if they are

ond, apply brakes gently and don't
give it to the rear wheels harder
han they can take it or they will
lip amd probably go into a2 skid,
hird, don’t ahilt unless vou must
because trouble may follow if you
ave to shift on a hill and the
oad is icy. Fourth, put on chains
Il around if it's icy and be sure
o have them tight: put them on
vith car jacked up and tires partially de-*
ated, then fll up the tires. Fifth, pay full’
attention to the business of driving; han-.
dle everything with gloves, gently—gas,

cering th;r:d, brakes; Eaz it along, no

-,

n el

liin:]::: ]udfe

Speing ““Gur" Which Shoota an Arraw with &8 Vacuum Cup Tip;
the Tip Causes Arrow to Adhere to a2 Smooth Surface

Landy.
Turnbull Is Shewsn at the Wheel; Note

s a Class 1,000-Cuble Centimater Hydroplane

sitedden moves, This set of rules is the ad-
vice of Robert C. Graham, of Grabam-
Paige Motors corporation, a campaigner
for safe automobile driving.

SPRING “GUN" SHOOTS ARROWS
WITH VACUUM CUP TIPS /3

Arrows: with vacuum cup tips which
stick where they strike are fired hy a small
spring “gun,” providing a safe form of in-
door archery for hoth children and grown-
nps. The gun consizsts of a short wooden
Larrel comtaining a coil spring with a loop
in one end to receive the shait of the ar-
row, The i in the barrve] and

inserted in the loop, then the spring is
pulled back and released, The arrow will
remain on the spot where it hits the tar-
ret, as the vacuum cup adheres to any
smapth surface '\ *
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= and also discloses the affected area of vi-

ﬁh‘ﬂmju[ iz left in darkness for twenty min-

(,vaw ok, ﬂ‘:’& i 4 ol
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WASHABLE PAPER FOR WALL level with a small tube protruding from it,
-HAS SOET FI.F‘HEH The tube ends in a projection similar to
...*.ﬂ.—.i,_._l'i 3 aA g-l 2 KXo hA - an eve ¢up against which the eveball is
. - - y 2w placed with the lid closed. On a plate in-
J ; serted farther back in the tube 15 a dia-
¥ ' oram of bead, a circle divided into fouwr
partd, The X-rav iz turned on, and if a
foreign body is present in the eve, the ray
will reflect it in one of the four divisions
of the diangram which can be plainly seen
anid designated by the patient. With this
information, the doctor knows where to
look for the particle. When lead letters
arg usei as a text on plates inserted in the
tubie, the patient can read them easily as
thev are reflected on the retina of the eve,
even through the closed lids.

(44
EIGN MADE OF FURNACE PIPING
USED BY PLUMEBING SHOP

-'- Cine  heating and plumbing shop in
% a advertises its business and 1ts ad-
1 t¢ to the national recovery act by

Boap amnd Water ar Other Cleaning Materials Do Hur_ "tlil"‘l“l'" mg above the sidewalk a I-"E N.R -l-all-

Damage This Wall Paper wisign conctructed of furpace pipe. It iz

st i S e g e i QeI aile of sections of galvanized pipe joined
7 _':;:lln-'re-:hn."r tn form the three letters,
cate pastels of a new wall paper may be -

= . i
washed with soap and water without dam- Q — |
5

age. Or, the paper mayv be cleancd with '
alcohol, henzine, cleaning gasoline, naph-.
tha, turpentine and carbon t::trach]nrif]_-.'.._-__“
The papers do not resist water, Instead '}jx
they hecome wet and darken like cloth, &
but dry out, leaving the original unpuck- -

Reading with the eves shut is made posf*
sible by an X-ray apparatus developed re-
cently for treating eve ailments. It was
imvenced-tTDp A T Bige _of Alopireal
who explains that it enables a person to
locate exactly any foreign body in the eve

siom in cases of cataracts or brain tumors”
affecting the sight. In addition it shows
Wwhether a nerve in the eve iz dead, The

utes hefore 2 test is made. He is then™
placed in front of the portable X-rav set

i = Y 5 M.R.A, Sign Constructed of Fumace PL Which Is
which is set 0 the eves of the patient are :niu%|md by an Omaha P|umh|n;?§hup

-
ered suriace, No lacquer or varnish is a
waedto make ‘-t].'l.::,___papprﬂ.\'a:_-'»hni_:l:.

! - . "
YOU CAN READ WITH EYES SHUT ‘1 &
‘l\ﬂl WITH AID OF X-RAY i s



FTER you have driven an automohile

tire for 20,000 miles, vou probably de-
cide it has reached the end of its useful
davs, However, the tire, converted into
crude but durable shoes, may pile up ad-
ditional mileage almost as great as that
already traveled.

Used automohbile tirezs are in demand
for shoes in India, Spain, Mexico, several
other Latin American countries, and the
Mear East, and there are companies which
make a business of collecting old tires and
converting them into footwear. A single
casing may provide three pairs of sandals
or shoes that will outwear the purchaser’s
feet. Styles vary with locality, from a sim-
ple Oriental sandal having straps running
up between the toes amd around the an-
kles, to heavy footwear resembling Dutch
wooiden shoes. The process of manuiac-
ture mayv involve peeling off the insiude
fabric lavers of the tire and cutting them
to form straps: or simply cutting the ma-
terial to a pattern, hending and riveting
with hand-made staples, The tread in-
variably forms the sole. Even in America,
shoes or soles made from old tires have
been used to a limited extent by men
whose work involves walking over sur-
faces which are rough.

The department of commerce has as-
sisted many manufacturers to find foreign

Liwer Photo Cowrtesy B, F. Glowdrieh Coo

Above, Ametican Flour Being Convered to Market In
China: the Sacks Later Will Be Used Tor Other Pur-

pases ; Below, Bandal Bade from Auto Tire

markets  for outmoded merchandise—
products unsalable in domestic markets
bhecaunse of stvle changes or new inven-
tions. For example, not long ago the urge
to go hatless swept the United States. Hat

55
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Above, Using fAmerican Oil Cans for Car-
rying Water in the Celebes Islands. [iziteh
Easr Indies:; Right, Steamor Belng Loaded
with Bananas Carried fn Slings- Made from
Rubber-Conveyor Helting Which Does Not
Biwits the Fruit

manufacturers sent anxious |'|1_1|::I'i|.'-'|
to Washington. A world-wide study
revealod that in China, modern-
minded men were chippmg off their
quenes and demanding hats, Turkey,

by official action, had banned the fez,
thereby opening a market for American
caps and hats: Likewise, in Epypt the
tarboosh had begun to decline in popo-
larity. As for derbies, travelers in ceértain
parts of South America have, during the
past few yvears, encountered Tidians wear-
ing, with much dignity, tvpical American
hard-shells,

* I I

POPULAR MECHANICS

The shipping of second-
hand American clothing
to foreion countries (5 in
the cliss of Ing business,
Lndia today s the higgest
customer, buying every
vear about 730,000 worth

of old clothes—evervthing but men's pants,
because trousers are not worn much in
that country. For a dollar or two a resi-
tdent of India may obtain an overcoat that
cost vou fifty to one hundred dollars a
few years before. He will get a dozen
more vears of service from it, for style
doesn’t bother him at all,

Dr. Tulius Klein, former assistant secs
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retary of commerce, tells of a
clock manufacturer who had on
hand more alarm clocks than he
cotld sell to regular markets, so
he called for help. South Ameri-
can [ndians, the same ones who
favor derbies, were found to pos-
sess 2 weakness for noisy elocks,
They readily bought the time-
pieces, not for keeping informed
of the howrs, but for entertain-
ment, The trader who =old the
clocks kept the keys, and then
charged customers five cents for
cach rewinding!

Mexicans geem ingenious in de- 8B
veloping new tasks for rubber §
goods. One concern found an un-
cxpected market for garden hose
in a Mexican town which never
had known a public water sys-
tem. The hose was being cut into
three-foot Iengths and thrust
down the throats of cattle 2o that
medicine could be administered
maore conveniently ! Another hose
market was found at Mexican
race tracks. This time the article
in demand was pure-gum tubing
such as is manufactured for hos-
pital uses. The tubing was
stretched across a race track as a
barrier in front of the line of
horses. Then one end was re-
leased. In parts of Mexico there
iz a demand for thousands of
pounds of rubber thread, Matives
purchase the thread and use it for
sling shots of no little power. Rubber-con-
veyor helts are used in mining dizstricts of
Mexico for carrying ore. An enterprising
peon found that a piece of belting could
Bbe made into serviceahle shoes, He told
other peons, and soon an epidemic of helt-
stealing broke out. Finally armed guards
had to be posted to stop the practice, The
conveyor belt has found another and more
favored job in the tropics. Thousands of
feet of new belting have been purchased
by shipping companies for making hanana
slings. A length of the material. perhaps
a yard in width, is pierced at the corners
for grommets through which ropes are
run. The bunches of fruit are Iaid on the
belt, the rope tightened, and the resulting
sling used for conveyving the burden from

[0 R . .
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Shoes Which Were
ade in Indan frosm

Old Tire Casings
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wharf to ship's hold, Besides

being |'x'.|'-e"||||,"|_1.' duralble, the
belting does not hruise froie.
FEven the familiar anto-

mohile tire works its way in-
to some extremely odd jobs,
Horse-drawn cabs in War-
saw, Poland, now gport pneuamatic tires
instead of iron-rimmed wheels, The wse
of old tires for buffers on wharves and
boats s commaon, but it remained for
somease to hind that an old tire makes an
excellent anchorage for growing oysters.
In China, a coolie wheelbarrow has been
equipped with a rubber-tired antomobile
wheel, An enterprising ice-cream vendor
in the Dominican Republic fitted tubeless
tires to his cart, and then poured in sand
to take the place of the vsual inner tube.
Troops in Rio de Janeiro piled ap truck
tires to form a barricade for stopping bul-
lets duting a revolution.

South American women discovered a
useful wav to employ old inner tubes.

{Continued to page 1304
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Casting S:atue's Head; Bottam, Inset, Working
an Giant Foot; Eight, Huge Hand

i O,

High in the mountaing of Colorado, a

ramy statue of Christ is being built of

3 terra-cotta hlocks and conerete. The huge
P hgure, thirty ieet high, weighs seventy
'*:_-J tons. At completion, the base and statue

will equal a five-story building in height
and will be visible for miles, The site 15
on g 1,300-foot cminence ahove the can-

Casl
g'_i"::'

U. S. Statue of Christ Is Five Stories High

votl of the
feet ghove sen

South Plitte river, some 9,500
level, Modeled in l.';:'l:'. Sl
in terra cotta, the 2fatne consists of
200 blocks so Atted together that
the ju'-inr'u‘r 15 almost mvisible,
The base,
teet hiiglh, i3
hollow, permitting the construc-
tion of a shrine within, Flood-

'n""l.|l 14 twenty-two

lights will illuminate the fgure at night.
The statue will be four feet higher than
the famous Christ of the Andes, which
stands atop a South American peak,

LLOON SILK ON WING EDGES
hﬁ TOPS ICE HAZARD TO PLANE

Sleeves of balloon silk drawn over the
front of wings and tail surfaces are now
replacing the rubber “overshoes™ former-
Iy wsed to prevent ice forming on air-
plancs_.When ice begins to form, the pilot
turnd a valve on an air pump, the sleeves
swell up and the ice cracks and blows

“away. The original ﬂ%‘ErElm? e=icer cotl-

“‘ wobed. Qo
A

{'m ( Eu,i--’eu; f._‘,l, Q/ﬁ/#af Wy

j 2

gisted of rubber sheets mounted over the
leading edges of wings and tail suriaces,
and these were inflated when ice began to
form, However, the overshoes had the
disadvantage of excessive weight, for
about 1530 pounds of rubber were re-
quired to equip a large transport plane.
By substituting halloon silk, the weight is
decreased to fortv-five pounds. When air
is expelled, the sleeves flatten out against
the curve of tl

Z'mg
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GAS-PROOF TANKS
PROTECT CREWS
FROM ATTACK

Because the wearing
of gas masks by the op-
erators of army tanks is |
impracticable on account
of lessened visibility,
these tanks are now he-
ing made gas-proof. Fu-
ture tanks will have tops
and sides =0 constructed
that a gas bhomb cannot =
he thrown into any open- |
ing, and all openings can |
be quickly closed to pre-
vent the entrance of any
lquid spraved on them.
These openings are so de-
signed as to be virtually
ait-tight when closed,
thus permitting a specd-
ing tank to pass through
a clond of gas without in-
jury to the crew. An air-
tight cover is also to be

POPULAR f:-.ﬁ:-:’t:ﬁ?mf@é

.dL ]

provided for the motor
so air used for cooling
the engine will not draw
gas into the crew's compartment. This
may be opened for additional ventilation,

Abave, Arty
Beleaw,

FINE SAND ON MODEL CHURCH
GIVES STUCCO FINISHC 4}/

By applving hne sand over a paitite
surface and then painting the sand, the

Scale Model Church with Stucca Fimish: Nete Tiny Flgure and
Realistie-Appearing Lawn and Shrubbery

buildep of a model church has produced
an exterior finigh elozely rezembling stuc-
m.‘{.{ heramudel cunstru:ted tl:rl't scale of

/Lum,,a

Tank with Top and Sides so Constructed as to Be Gas-Proaf ;
eiting One of the Tanks by Runnlag It through Gae Barrage

one-quarter inch to the foot, waz built
fram a side-view photograph of the orig-
mal church. Sugar-pine wood, copper,
aluminum, cardboard, celluloid, sand, glue,
sponge and paint were the materials nsed.
The roof and gables contain more than
2000 tiny shingles, each laid by hand. A
fifteen-watt electric bulb illuminates the
interior, The lamp may be re-
moved through an opening in the
hottom of the hase, While the in-
terior 15 empty, 1t 15 unnoticeakl
because of frosted windows,

MOUNTAIN TUNNEL SEEN
BY AIRFLANE PILOTS

FI'!IT :.'("I'II'E western !'.I1DL1.'I'I.1:."liI1EE'r5-
have talked about a “hole in a
mountain.” They said the passage
wis large enough to accommo-
date a load of hay, and pilots for

Ry e g
-0

-
~
i

one of the air lines recently aub- ™

stantiated the reports. The flvers identi-
fied the tunnel as a hole in :"urELL"L rock, a
peak about 10000 feet hi'g'h
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Will Man Some Day Win a Race with Sun?

AUTO-27
HlLL' PER

I:FIE.I-" EF'I'I'* i

LAND PLANE
I ¢ F05.533 WLFH
JAMES R WEDELL USA

SPEED OF SUM
{WT!I-h'P.._lT.*TIuHI
ABOUT 1000 MILES

PIH HOUR

%
3

MUZILE YELOCITY LLS ARMY
PISTOL BULLET - 5458 MLF.H.

- MOTOR BOAT-IS
GAR W

RIFLE BULLET
EARTH'S ROTATION

o Tl SOLIND
i | PISTOL BULLET
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- Phets apd Drawings Comparing Highest Speed Man Has Ateained in the Air, on Lasd and in the Water
with Velocity of Bullets and of Sound, and Speed of Earth’s Ratatian
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ON LAND AND IN AIR L

When James R, Wedell lew his racing
plane to a new world’s record of more
than 33 miles per hour at the Chicago air
races A few weeks ago, he set a new mark
for speed kings of the world to shoot at
in their unceasing etruggle to po faster
and faster on land, in the air and on the
water. Human speed today compares fa-
vorably with that of a bullet, and there
are those who see man winning a race
with the sun when he begins to fly in the
stratosphere=—and France 15 already build-
ing a plane for that purpose. The Ttalian
seaplane which set a record of more than
424 miles per hour—o¥er seven miles a
minute—went as fast as some types of
pistol bullets, but could hardly keep up
with a bullet from a United States army

= pistal which has a muzzle velocity of 5345

miles per howr. Sir Maleolm Campbell

has traveled more than four and one-half

miles per minwte in his racing car and
Gar Wood has driven his speed boat more
than two miles per minute. If man swe-

o ceeds in doubling the highest speed he has

vet reached—that of the seaplane—he
wotlld be in a position to stage a race with

*the sun, The speed of the sun—actually

the earth’s rate of rotation—is something
over 1,00 miles per hour, If man could

"approximate this speed, he might start

from New York at noon and reach San

“Francisco at noon the same day=—in noth-

ing flat. With the French plane, the back-
ers claim it should easily He}:lussih]u to

“attain a speed of 300 miles per fhour gt an

altitude of twelve to ffteen miles, and the
more optimistic claim if sugh a speed is
attained with the fArst stratgsphere plane,
there is no reason why it/ cannot be in-
learned by ex-
perience. Tests have imghicated that there
appears to be no limit/ to human endur-
ance in straightaway speed so far as phys-
ical injury is concerngd, For stratosphere
pilot would be in a
with an artificial sup-
yres of problems are in-
volved with the plane itself, however, such
a5 lubrication At low temperatures, the
tendency of ggsoline or other liguid fuel
to zolidify, angd the effect of extremely low
temperaturesf on metal alloys, a subject
now attractipgg much interest,

ply of oxygen. 5
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SEE AN AMALING INVISIBLE WORLD

HUNDREDS - LIVING MICROBES
IN A DROP - WATER -ALIVE

L i - - H'I....II .ll.q-_
add e dd AT B, 0 R S R R S

See how a .'-losqu:...:- Stings. Human
Blood, Plant bice, Fly log. Ste.

i
ey ol opE

This Man Boaught a '.'-'tln:r-:w:apt Set It Uiun a Strect
Corner and Employs It to Earm a Living

MICROSCOPE AND WATER DROP
AID MAN TO MAEKE LIVING

One man has solved the unemployment
problem as it affected him, with nothing
maore than a drop of water and an inex-
pensive microscope, He purchased the in-
atrument, obtained a few slides showing
life in a drop of water and other simple
things which can be viewed through a mi-
croscope, and set up a sign inviting the
public to look through the lens. He makes
a small charge for this, and takes in ff-
teen dollars a week or more.

AIR IS NATURAL REFRIGERATOR

T
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FOR HIGH-FLYING PLANES :;’fff

Transcontinental planes are taking ad=:
vantage of the sub-stratosphere to ﬂ'l:t'li:n
natural air conditioning and refrigeration.
Shipments of salmon and ecaviar recently
were sent by airplane to get the beneht of
coaler altitudes. Both shipments traveled
from the Pacific coast to the Atlantie and
arrived in good condition without icing,
due to the low temperatures at the alty

indes at u]nﬁ l;|'IE: [r]"l.ﬂﬂ flew, 2
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Leoking Lioen on the F
with a Flying Deck 700 Feet Long

FLOATING AIRPORT HAS “FIELD”
SEVEN HUNDRED FEET LONG

Ome of the most impressive aircraft car-
riers afloat is the “Furious,” one of Great

"i-'u-:'m-.m.'I Great Britain's Plane Carmaerc
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to the medulla relieved zea sick-
ness, car sickness, air sickness and
similar conditions almost at once,
Observation by X-ray showed
that heating the medulla immedi-
ately stopped the violent spasms
of the diaphragm and abdominal
muscles which make sea sickness
so distressing, Even the kind of
sick headache called migraine,
often regarded as incurable, was
improved., The scientists helieve
that electric heat for the medulla
may prove to be a method for
calming or regulating the entire
TV OIS 5_'1.'!-i-tl."l'l]..

Cl4Y dI——
KEROSENE USED AS FUEL

IN SELF-OPERATING
i HOT-WATER TANK

Kerosene iz the fuel used in an
automatic hot-water heater fo
homes and offices, intended par-
ticularly for places which have
avater available under pressure
but without gas service, or where
ras rates are too high to e uzed
for heating water. The kerosene
heater uses no gas, no electricit
and no motors but is completely
automatic, oedorless and quiet in
operation. It requires no wicks,
the fuel conductor being a molded ceramie

which does not deteriorate with age nr;:lu

use. All controls are of the simplest con-
struction and require no attention or ad-

Y

o

Y
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justgent, once the heater is Dp:r&ting@

Britain's mother ships for planes. Its flv-
ing deck is seventy-five feet above the wa-
ter and is nearly 700 feet long and eighty
feet wide. The boat plaved an important
part in the autumn maneuvers of the Brit-
ish aireraft.

v - NECK-WARMING ELECTRIC FAD
, RELIEVES SEA SICKMNESS
AY f.r

~
(2%

>
)
o

Electric neck heaters are being used to
relieve sea and air sickness in experiments
conducted by Fr LS elec-
tric pad applies heat to the small bulb of
nervous tissie called the medulla ohlon-
gata, inside the back of the neck at the
junction between the spinal cord and the
brain. In 11:5':?11{1& applications of heat

The burner, vaporizing the fuel, gives a
cleam hlue Bame without carbon or soot,
and the heater is completely insulated to
further reduce foel costs, while the ther-
mnstat is cquipped
with a dial and
temperature-ad

justment indica-
tor. An iron draft
hood is designed
to prevent down
drafits and the heat,
bafle 15 in the fAue
way, utilizing the
flye, which is sur-

ing surface, 6
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rounded by “’F-t'-‘f"(“-:l
as additional heat-=—=
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GROWTH-SPEEDING ACID
FOUND IN ALL LIF

9

acid found in all living things is
the azsertion of Do, Boger J. Wil-
liams and Dr, Carl M>.vman of
Oregon Agricultural colls [1s
discd 5 t panthothenic
acitl. They report that it has been
found in men and in worms, bac-
teria, ovsters, plant molds, alge
and mill, 5o potent iz the suh-
stance that a single drop speeds
up the growth of veast even if di-
Tuted in 230 gallons of liguid. Ac-

al compaosition of the acid has

of been determined, hul experi-
ments indicate that it s com-
posed of long chains of carbon,
hvdrogen and oxvgen. It was taken from

liver, but not in pure for
Yy 2

STAEILIZER HELPS STEER AUTO
OVER ROUGH ROADS

Easy to install, an improved stabilizer
for the automohile steering system stops
oscillation, wheel wobble and shimmy, en=-
abling the driver to keep the car in oa
atraight  forward  direction, even when
crossing car tracks, ruts and bumps. It is
a combination of ball bearings, downward
adjnstable spring tension and scientific ap-
plication of leverage. The device iz said
to climinate excessive wear on front tires
anid the mechanical parts of the steering
system and stop, shimmy wheh low-pres-

er’il:I ] :.1_:*'
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How New Concrete May

He Shaped;

ing Mireochike Character-
Isgice of the Finish

Stecring Stpbilizer in Place; Note White Qutlines of
Zpring That l:r|:||:|-'rm1:| Its Efectiveness

stre tires are vsed. Yel, it does not inter-
fere with casy steering. On rough roads,
the stabilizer makes it possible fop. the
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Inset, Shows

CONCRETE WITH GLAZED FINISH
IS MADE IN COLORS

Concrete with a surface so smooth that -
it will reflect images like a mirror haz been
praoduced by the secret procesa of a Cali-
:h'_IF[IIiI. contractor, The method of mixing

saridtore=ali in the ETﬂ.F:-E'I.[ finizh, Cone-
crete units of this type can be made and
carried many miles to be placed in posi-
tion, eliminating the old method of casting
on the job. The units are ight and strong,
reinforeed with steel, and can be made in
any color, They fit together closely. Aque-
diuet pipes made of thiz concrete are zaid
to offer Little resistance to water fowing
through them,

EARTH FACING NEW “ICE AGE"
SAYS BRITISH SCIENTIST (' /& 7)

Present baunts of man will bhe covered
with an immense coating of ice, just as a
vast elacier once blanketed a large part of

the glohe, savs _TE%x,g_gmg British_sci-
entist, However, the new “ice agpe™will not
come for many thousands of vears. Lord
Meston’s prediction is in the form of pe-
ography by which he ealls it only o “frac-
tion of time” since the pleasant lTand of
England was buried wnder the ice cap.
That, of course, was hun of vears ago.
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QA recreation map of the United States,
issned by the office of national poarks
shows more than 1,000 federal and stat

reser hl.l.j-. of interest to tr’uclr_rg
é /'1'/3 7
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By MAXWELL REID GRANT

A NEW pold rush of huge proportions

is pouring a vellow flood into the
markets of the world, Last vear, Ameri-
can mines alone brought more than 2,500,-
000 ounces into channels of trade. This
yvear, experts believe the total will rise to
dar higher levels,

The chief actor in this new drama of the
west 15 not the old-time prospector, but
the mining engineer, armed with new sei-
entific methods that cut costs amazingly.
Chemical processes now reduce ore to
mud and leave no gold in the tailings.
Steam exerts its giant force to explode
hardest rock; tiny bubbles af oil capture
rrains of the heaviest metals and foat
them away to he saved,

Spurring miniu,:.: L11gi:nﬂ41':r';- in their fuest
is a spectacular rise in the price of gold in
workt nmrkets
= the United States called in all zold hold-

- Lo Tl Lngq of more than 100, the price of gold

in dollars soared by sensational leaps.

_.l_,]-i-:l"l -I'i'rmu tp...ﬂﬁ? an ocunce, it 5]..1.:ru1.1..l.14.d ti
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Mozt Such Machines Have Heen laced

"_l,!ﬂu.'n b execdtive ordin .

Acid Vapors: Right, an Old-Type P
jaced by Electrie Bumpgs T

maore than 230,00, To thousands of miners,
this news meant fortune, Almost over-
night, twentv-dollar ore became thirtv-
dollar ore without a cent’s added cost to
mine, Hundreds of abandoned mines conld
now be worked at a proft.

Although smelted gold muszt be turned
in to the mint at the old price, a new rul-
ing from the attornéy-general’s office per-
mits miners to ship gold ore and concen-
trates abroad to be refined and sold.

While government sleuths are pursuing
the trail of the gold hoarder, mining engi-
neers have launched a widespread drive to
compel Mother Nature, greatest hoarder
of all, to give up her treasure. The latest
objects of their quest are preat natural
hoards where gold in huge guantitics is
known to exist. Mot prospectors’ will-o'-
the-wisps, these lodes, They are ear-
marked deposits of gald-bearing tailingz—
great mounds of rock thrown out by mills
in dave pone by, when only the cream
could be skimmed by crude mining meth-
oz, Relentlessly pressing their search for
more efficient methods of treating ore,

Ll '- =4} SR



Tep, Lafr, U!lﬂgklﬂ. O1a-Type _la-:l.: Hammer; Ri h

Remawing Crucl tanm]nlngﬂt}ulﬂ roEn Furnace;
low, Examining Ore Samples

mining engineers have driven down costs
until today, ore formerly thrown out as

CES7 1

worthless now vields
riches. Armed with
madern methods of min-
.l ingE, men can go bhack to
the old gold camps and
{ wring new wealth from
the leavings of the
boom davs,

Near HRandsburp,
Calik,, yawns the ]I’ZII.:"-'
“olory hale™ of the Y
low Aster piine—a great
cavern eiten out of the side of 3 moun-
tain honeveoombed with twenty-geven miles
of tunncls, Millions in gold have: passed
betneatls the stamps af the mill, heside
which has accumulated o mammoth dunrp.
Here 2000000 tons of taillings are piled in
a single heap, awaiting treatment by oa
few method, Acrass this drab mountain
of shattered rock, a traveling shovel, pro-
pelled by steel drag lines, recently hegan
to scoop broken rock fragments inte ob-
long tanks that looked like a pair of huge
swimming pools, A man turned a valve,
allowing a stream of liguid to enter. The
Auid was a solution inte which had been
dumped eight dollars’ worth of evanide. A

v el-
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tew hours later, the pools were drained.
The wealth of 200 tons of rock had been
dizzolved out as a muddy sludge. Baked
it a erucible, this mud gave up its gold as
vellow molten metal, ready to be cast into
bars for shipment,

All through the west, similar plants are
treating tailings. Near Goldfield, Nev.,
ofie plant is handling 1,000 tons daily, An-
other company has paid more than 2100000
in dividends from this salvaged treasure.
MNature herself is aiding the engineer in
this work., Through the years these dumps
have becn accumulating, ceaseless action
of the desert winds has blown away tons
of the lighter, valueless material, leaving
the heavy gold ore behind. Now the tail-
ings assay more to the ton than eriginal-
lv. Engineers also enlist natural forces
through the “heap leaching” method,
whereby water, trickling down through
the piled-up tailings, aids certamn chemical
reactions that break down the ore comhi-
nations, releasing the gold in forms more
casily smelted,

The kevnote of the modern mine is sim-
plicity.  Efficiency  begins _underground
with breaking of the rock. Power shovels
atrip away surface earth to reveal shallow
deposits, Scrapess and machinery move
broken rock in huge quantitiez, doing
away with shoveling by hand. Dynamite,

Laeft, Assayer 81 udylng Ora
Bample; Right, Ebleciric Haoist-
ing Machine in Callfarnia Mine;
Balow, Electric Mulsa Hauling
Lhre Tradn o Shaft to Crusher

?"! rl .!". I\
e ;‘ " L

skillfully placed, shatters rock tons at a
time, Rock-breaking drills, powered by
compressed air, enable the miner to drive
through a mountainside at record speed.
Brainwork eaves muscle in the tunnel
Often the rock wall i3 broken down, the
high-grade ore stripped off, and the rock
leit in the stope. Thus the mine is
strengthened, saving not only the cost of
timhering to bolster up tunnel walls, but
also the handling of many tons of bharren
rock., Such szelective mining tremendously
raises the per-ton value of ore sent to the
mill. It also makes it possible to follow
off-shoots of ore and extract them cleam,
completing the mining in one operation.
Chemical reagents also play their part
in breaking the rock. One process uses
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clectrically dgnited “boamlis™ which, ex-
ploding, mive off vapors that dssolve out
the metal. Water i added, and the mix-
ture s sucked out by pumps to treating
tanks, where the gobid is reduced to bullion,

[mportant 1o deep miiningeg i the removiil Machine 15 Lewer
of water, Today, giant _— 1‘ o
pumps, powered by steam . A
turlimes, clectric motors,

o IHesel cngines suck /

Above, Miner Enpaged

in the Fipal Clepa-Lip a8

Becovery of Gold ai
¥olkow Aster Mine

higoe ||||:|_||1ili|_--- oif water front 1l ‘I"'-E'll"'
Lo expose are veins, Okl miines that loodd-
ed and had to be abandoned, now can be
worked, From one ming, 407 000,000 wnyl-
II'\II"'\- LU ]II!I:':I:II.\.'II i.'l it '\-E-IIE'_"II' 11 |1||||_| III
another, pumps sucking from three levels
lifted almost 70000600 tans of water while
29000 tons of ore were mined,

Yet even waste waters thus removed
today yvield wealth. Old mines are now be-
ing flooded with water, to which have been
added chemicals to help diszolve the ore.
Precipitating the minerals from the water
releaszes valuable metal, recovering the last
bit of wealth from worked-out shafts. In
a large copper mine in the west, waste
water i3 run through ditches inte which
old tin cans and scrap iron are dumped.

LSl

A (P 7 e B

%

Assaver Welghing
Sample of Qie He-

Gold, and, Below
Gallows Frame al
'l_-l.:nl-l-'lr;r_l,r Haossting

The won dizsselves, precipitating out cop-
per to form a mineral-laden mud, which
rives up its copper under treatment.
Above ground, machinery of improved
design helps drive down costs to record
low levels. Electric motor: whir to lift
hoists silently tfrom the depths at dizzy
apeeds. Electric mules drag heavily laden
trains of ore to the surface, Ball mills in
which flint pebbles pound the ore to pow-
der, do the work of huge thundering stamp
{Continued to paze 12840
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Seaside Castle for Children Has No Stairs

space surrounds the tower and the
sandy beach offers numerous
forms of recrestion,
O3ty
sECRET OF “LIQUID FIRE"
S0UGHT IN TESTS

23 Chemical experiments have
&1 been undertaken to reveal the se-
e cret of “liquid five” with which the
Byzantines defeated an Arab fleet
of 1,800 vesgels in 717 AD. Dr,
Micholas Id, Cheranis, of the Svn-
£l il Laboratories, Chicago, haz
tested three theories and 1ou
the last, the saltpeter theory, to
be possible. Discovery of liguid
fire 15 credited to Kallinikos, called
the best “pyrochemist” of the
Middle Ages, Daocs
tor Cheronis says
that it secms rea-
sonahble that Kal-
linikos discovered
that the addition of
saltpeter to the
known incendiary
mixtures increased
their combustilile
power, and the
method by which @t
could be ejected in
sea combat is re-
constructed as fol-

Top, Castle by the Sea:

Center, Children Passing

alomg the Ramp: Bottord,

Locking Upward to the
me; Mate BEamp Lead-
ing o Tap Floor

Stairs are elimi-
nated in a seaside
castle for children,
inclined passages or
ramps leading from
bottom fo the top
of the twelve-story
structure, The cas-
tle is a mammoth round
tower buoilt by an Ttalian
motor company as a hali-
oy Honie ar nursery ior
the 3200 children of its
cmployes. Resembling a
lighthouse, the tower can
he seen for miles at sea.
Fach Hoor has quariers
for thirty children, Large
windows admit plenty of
fresh air and light. On
the groind level are halls
naedl for refectories, play-
rooms, kitchens, store
rooms, servants' quarters,
infirmary and showers,
One hall contains a hali-
mile shelf and cupboard for the children's  lows: A man called a “siphonator” stood
sand pails and shovels, Ample playground  on the bow of a fast boat holding a tube
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- L™ ]
covered with copper on the outside, The
tube led to a pump such as has been de-
scribed by Heron of Alexandria, and was
uscd to put out fires. The pump was con-
nected also by hose to a tube which con-
tained the semi-liqguid composition. When
the boat was a few feet from the enemy’s
boat, the pump went into action, while
the siphonator directed the siphon, and

the liquid was ignited as it was sl 5_
et sy ¥

STORED HEAT IN ELECTRIC OVEN
COOKS AT LOW COST

Working somewhat like a fireless cook-
er, a new portable electric oven cooks all
kinds of foods at low cost because of the
stored heat 1t employvs to Anish the proc-
esd, Its outer shell, shaped like a pail and
equipped with a handle, 15 formed from
sheet steel. Its inner lining is made of
heavy aluminum. Between the two shells
is a thick wall of insulation that stores
heat given off hy an electrical heating ele-
ment, A vent in the cover permits steam
to escape, The handle locks the cover so
that the container may be placed on its
side. The oven bakes, roasts, hoils, stews
and steams, Epough food for a family of
six may be prepared at one time. Three
separate aluminum pans fit into the oven
for cooking different foods at the zame
time. For baking biscuits and bread, the
oven is placed on its side. The cooker, ap-

Two Wiews aof Electric Owen: Il.EFI:. Cooking Three
Vepetables; Ripht, Baking Muffins

erating from any light socket, starts on
high heat and finishes on low heat so that
the housewife mayv ahsent herself from the

kitelen and return to ﬁgl dinfier cooked.

1 ¥
P .'.’_.-5._-1-" e

-I]nuF-EI:a"-r::l Device Installed on Top of Plane Enables -
Filot 1o Keep on Course
LOOP RADIO DIRECTION-FINDER
ON PLANE GUIDES PILOT
By means of a new direction-finder, pi- _..-f

lote mav wse the signals of any conver-
tional radio broadcasting station to set
their course over territory not eguipped
with radio beacons., A small loop antenna
mounted on top of the plane is rotated
until the desired station is located. A sim- .
ple mdicating device on the instrument
panel helps the pilot to hold his course,
even in the thickest weather., The device
was developed by the United States bu- .

Tean _nf standards, g EE d"j M‘{f

SsHOES PREDICT WET WEATHER
13277

BECAUSE LEATHER SHRINKS C

lecause poorly tanned leather shrinks
as the humiudity mcreazes before a rain,
shoes are true prophets of wer wenther.
As the shoes gshrink, they pinch the wear-
cr's feet, D, John Arthur Wilson, of Mil-
watkee, sava that the school of involin
tary weather prophets, who predict the
approach of a storm becauze their feet
hurt, could be eliminated if the leather in
their shoes was properly treated. When
persons suffer bodily fatigae, mental ir-™ ™
ritahility or pencral discomfort without
apparent cause, their shoes may be to
Blame. Doctor Wilson supgpests that it
would he wige, in such cases, to investi-
rate the properties of the leather in the
victim's shbes.
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- ding and Rattan Thigh Guards; Upper

= Absorbing Armor: Center, Cup-Shaped
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Football PIEYEI'ELﬁﬂﬁ ‘l@;ﬁie’rwe

Feathall Players Are Mow
Wearin Fieatherweight
Armor of Scientific Destpn
to Frevent Inmjories, Can-
tilever Springs; Pneumatic
Fads and Sheets of Foam
Rubbéer Abseiblfig the
Bhecks of Ling Smashes;
at Left Is Shows the Pros &
tection Given o Warious
Parts of the Anatomy by
thae Latest Laridiron
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Shock-Protecied fram Head o Foat by
cJaighi Equipment, the 1933 Football
Flaver In Hiz Mew Armor Makes
Creater Speed Than Was Poaslble ia
the Days of Combersome Bags of Pad-

RHipht, the Basic Uns in the Shock-

Figces of Leather of Cantilewer Cons
gtriiction Protect Shoulders and Hips;
Elgkt, Removable Bhoe Cleats of Bake-
lite, Leather or Canvas Can Be Changed
Quickly as Freld Ceonditions Warrant;
Maldid Fiber Guards, Semi-Pneumatle
Leather Pads, Sreecl Bprings and Halr
Cushions Protect Koees, Thighs, '['[:F:.
Bhaulders, Kidneys, Bpines and Shins
While Faamn Eubber of Incredihile
Lightness Guards Joints from Bruises;
Hard Portions of Equipment Ace Fad-
ded Outside also, o Protest Opposing
Players frem Injury
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; !
Right. Special Headgear and Face il ltl
Guisrd: Glasses May Be Fitted kn the y
Guard, Thus Allo '-'-'l"lli Spectached # T P
Athletes to Compeie: Helow, Hip, A R e
Spite and Kidmey Pads af Feli, " 1
[¢ather, Foam Rubber and Metal; - d .ar"
in Circle, Imierior of Elc mait bln'-'-'- i % _‘
ing Suspended Eiba; Bo i Lafn to 5 -
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nut' {oe Cuta and Hrl:.c.. IFenghiall
Valve Expossd by [nagrting andl
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o Lot c""’ i (ourel o its supporting tube, the weight of the body
meantime being supported by the second
pedal. A seat and an arm to hold paint or
other materials are attached to the tubes
and can be raized and lowered in a similar
manner. Since this ladder is perpendicular
and close to the building at any point
along its length, it can be used for close
work near the ground or high above -it.
One model has wheels on the base which
run on a track 3o that a workman can
move himselt along a building without
leaving the ladder. In a third model the
U-bar is replaced by a third tube which
supports the ladder like an artist's easel,
It is free-standing and’ iz ‘intended partic-
ularly for -h1:rp&: or orchards.

SZL‘{DING WINDSHIELD FOR GUN
USED IN POLICE SQUAD CAR

Police squad cars in Los Angeles are
equipped with sliding windshields which
can he opened instantly to form ports for
the officers” guns in firing on fugitives

FRaUTREST during a chase, The windshield is divided

e
— VORI TSRl — in the center so that the right halt can be

b slied to the left, The driver of the police

Ladder without Rungs Which Is Climbed by Manipu- car pulls the windshield. over while his

i lating Foot Pedals Shown in Insert companion reaches for a gun 10 an over-
i RUNGLESS LADDER IS CLIMBED  [lead rack, and tests have shown that the
WITH FOOT PEDALS section can be opened and a gun aimed

and Ared in three seconds, The non-shat-

Consisting essentially of two metal tubes  terable glass windshield protects the driv-
on which toot pedals are mounted, a lad-  er while his companion 15 firing. There 15
der without rungs offers several features
not available i the ordinary kimd,. Its
main framework conzsistz of the two tubes
spaced about one foot apart and. held to-
gpether at the base by a metal crosspicce.
MNear the top 15 a U-shaped rod connect-
mg the tubes, the arms of the “U" extend-
g to the wall to hold the ladder upright
and parallel to the wall, A pair of pedals
are hinged to U-straps around the tubes
in such a manner that when weight is
placed on the pedal, a hinged end is forced
against the tube, causing the U-strap to
grip it ormly, A striking plate between
pedal and tube protects the latter from
compression.  To ¢limb the ladder, the
uzer, with his back to the tubes, inseris
his feet in leather toe holds on the pedals,
then raises hrst one foot and then the oth-
er. Raising the foot loosens the U-strap

. ; Sliding Windshield for Police Car Which Can
and the ]‘.H.‘l.']:lE 15 |:|ll"r_'[|! several inches up o :Fp'_'k Far Pﬂl‘l; for Firing i !;

% % ;LAL&;#
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also a shelf eliding from beneath
a locked compartment in the dash,
affording a small desk for writ-
ing and a place to keep broadeast
data, since all the cars are equipped
with radio receivers. .1" ¢

3. 3’-’
u COSMIC

RAYS CAUSE AGE
]

BY EﬂlﬁiAREIHG,'MAN _
.._.;_"l_. 1_-
- Constant noardment of [%EM?

b‘-humau hody by cosmic rays is the
cause of age, 'q_tcurd[np; to a thes
ory advanced by Prof. Paul Kunze
in the periodical, "Hesearch and
'rogress." The professor points
out that cosmic ravs travel at al-

::} most the speed of light and are

loaded with electrical energy. Able
1

o penetrate the thickest walls
and metal plates, the ravs are inescapable,

While the thick armor of air around the
ecarth and the natural resistance of living
heings enable man to resist the bombard-
ment, it is inevitalle that some of the
igh-powered ravs penetrate the human
in time and leave traces of their pas-
sage in the shape of destroved cells, Pro-
arressive destruction of this sort, Professor
Kunze believes, constitutes adx'nn:jq age.
——V 3 g
LIGHT FOR ANY NEED MEASURED
BY SIGHT METER

Measuring the
unt of light
needed for any
purpase,a new de-
vice protects eve-
sight by properly

pauging artificial

- e

L illumination. The
meter iz an adap-
tation ofa battery-
less photo-electric
cell and 15 simple
to tead. In the
home, office, store,
achool and fac-
tory, the device
many uses, [t checks intensities of ar-

ent lighting installations, checks the mainS
tenance of fixtures and may even prescribe
a washing of shades and reflectors, an

tells wl:eﬂ IEBVE shoggld

&

% .. 3.--_..__
ol

tificial light, checks the nsefulness of prn:—'.;g'r]“f bender turnz out about gixty finishe

[
.
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Mowing Bar Shown Extended gwor Fence to Cut Orass; Appa-

ratus Trims Up and Down Slopa and Botvtom of Dicches -

GRASS IS CUT INSIDE OF FENCE ~—
BY MOWER ON OQUTSIDE

Y o

Grass on both sides of the fence along ¥

the highway may be cut by the same mow- -~

mg machine, The mower may be attached i
to any iruck. It travels on two wheels,
pnenmatic or steel shod, set tandem style.
The cutting bar may be extended over the
top of a fence Lo operate at all angles. Tt
has a telescopic extension with which
down slopes, bottom of ditches and up-
ward slopes may be cut, When not in use,
the mower ig2 brought in close to the side
=+ nf the truck, the cutting bhar is raised and
the entire outfit occupies less than one-

hialf the road, o oy
2 Lﬁgﬁ;? 2 -
RETZEL BEENDER MAKES LOOPS .
FASTER THAN HUMAN HANDS

Operating three times as fast as human
hands, a pretzel bending machine has re-
cently been built and tested. For vears it

was believed that no machine could re- -,
w3 place the human pretzel bender, but this *

= une not only twists the pretzels in the ap- .- o

3 proved manner, but also spreads out the

= iough, cuts it into the proper lengths and -
rolls it into strips. It can also give to pret-
zels o few twists to lend individuality,

etzels per minute, o .
‘]_G@) Tl f@ﬂ‘ﬁdﬁb [ 1‘1 [ S
=0 far no carthaguakt centers havlt hien

Tocated near the north or the south le, i
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PACKING BOXES AND TIN CANS
| MAKE MINIATURE AIRPORT
the materials for his

LUnable to buy
hobby, a Brogkiynboy has built a mmaa-

ture airport out of packing boxes, tin cans
ani other adds and ends, The hangar and
model plancs are complete in detail and
all were built entirely by hand. Packing
hoxes supplicd the material for the hangar
which is lighted by electricity as is a
searchlight made from tin cans and a lens
from a bicvele lamp. The airplane models
have a wingspread of thirty inches,

HYDROGEN PROTECTS METALS

b“,}( AGAINST CORROS sy
'I.E.-ff ]'[}'drt:lm iphtest pAs known {o

man, is the sole defender against the rav-
ages of corrosion, Prgf. Ohver ', Watts,

of LL;__LE University of Wizconsin, has de-

Miniaiure Hangar Built to Scale with the Aid of Old i"al.'h:i;u Baoxes and
Discarded Tin Cana; ATl the Woerk Was Dame by Hand

citded THat only hydrogen 1= the imitme
factor in preventing the wholesale corro-
sion of metals exposed to dampness. Thir-
ty vears ago, Dr. B W. Whitney, now
vice-president of the General Electric
COompany, ;|1'|T'||::|I_|:1L{‘|;'1_1 tl‘tz|_1_ I:1'||.:' 1_‘r'“|rrrr-.'in1'|
of metals is an electrochemical process,
and this view iz still generally accepted.
When a metal i im coitact with an acid
solution, corrosiop. takes place by the
b chemical process of the metal -replacing
the hyvdrogen in the acid. The acid dis-

solves the metal and hydrogen s released,
L "

E' = _.-I' ' A h..-.'
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coating the metal suriace
with an electrically
charged layer which pre-
vents the chemical reac-
tion from continuing at e
the initigl rate. Tf the hv-

cdrbgen layver is built r.ip "~
to a sufficient thickness ="
the reaction is virtually

f?nppqd, but, under natu- ‘::
ral conditions, the hyvdro-
gen combines with the-4,
oxvien of the air to form
water and the dissalving
of the metal proceeds, E
limited by the amount of

. o d " rr
oxveen available to e S

move the protective hy- 7§
drogen coat, Impure met-
als are corroded more
quickly than pure ones
and 1t 15 helieved this is
due to the impurities taking up the hydro-
gen. Contrary to popular belief, pure met-
alz are =zubject to corrosion under the
action of certain acid solutions, It has
been shown, however, that if oxygen is -
abzolately excluded, copper will not cor-
I'_l1[|L‘ ma 311:||u!t1'ml of sulphuric acid,
Cf 35
CHAIRS MADE OF TREE STUMP
AND MOOSE HORNS

Chairs made of materials to remind the £
visitor ot the outdoors are m use al one g
of Mlichigan’s state parks. Owne such seat—=
ix |--|'-_‘-i':_'r':|‘:1_1||| Tromm i :r'.'l“.'-u‘.ll'i|||| bollowed o

A AL Fis Tl dogs ~
oAl ] h?-.I{,,{i_L;‘w_;_' ”

o

-L. ri

|__'ﬁ’.1 :

£ j

Twg Rustic Seats, One Made af a Hollowed-Out I;n::. _..
the Other of Moose Horne Tied Together

F
=

out to form a comfortable resting place
gomewhat like an office chair. Another is
built of moose horns, the parts of the back
eing lashed together with leagher strips.

o 5
Bt G50
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Weighing 1:::1Iy forty pounds, a tiny at-
tomolile which is complete in every detatl
and earries its child drivér at speeds up to
twenty miles per hour has been built in
2000 howrs of spare fime by a resident of
Towa City, 1 = The car 15 thirtv-seven
inches 1'l-'|“' has a wheelbase of twenty-
five inches and contains a two- exlinder
gasoline engine. All parts are working
parts from the three-jet carburetor, mini-
ature spark plugs, water pump, fan and
distributor to the little storage battery
which furnishes
current for the car.
Thereisalso a small
siren which engapes
the motor fly wheel
by means of g lever,
apring and steel
wire, The transmis-
ston is complete
with clutch, gear-

J ﬂfu&i .& / W
FPOPULAR ”-JLI’.{[.E\IE IQW éz’ ;
Tiny Auto with Motor Weighs Furt*; Pounds {3

cawse 1t is extreme
Iv quiet, vet creates
so little back pres-
sure that it is negli
gible, The steering
rear ia regnlar in all
respects, the fram
i= of channel iron

Two-C

shift and two universal joints, while the

rear end houzing is cagt from bronze. The

muftler iz a httle out of the ordinary be-
[ i

This Farty-Pound Car Has a
%Lm-lcr & n{uﬂr: -alul l:nu
Travel Twenty Mi

shaped and brased
and has X-sections for
strength and rigidity, '["rzl:saz..
tank and sediment hulh
are under the cowl, The
body is built up of hard
copper in three sections,
the tadiator is made of
copper tubing with brass
fins and the radiator shell
i5= sheet copper and cop-
per sereen. It is painted
in two tones of brown
with jvory wheels and the zeat is uphol-
stered in brown leather. The wheels are
walnut with zteel buzhings for bearings.

e ‘:T T =
RADIO DIRECTS WORK ON SPAN
OVER SAN FRANCISCO BAY

Engineers in charge of construction of
the bridge over San Francisco hay are pre-
pared to direct work by means of a radio
telephone svstem which will permit two-
way conversation between all points on
the seven-mile span. The radio phones
operate from batteries on frequencies of
four to six meters and use a six-foot alu-
minum rod for an antenna. Twenty-two
of the sets haveybeen conatructed, Stand-

ard telephone receivers and transmitters
aof the monophone tvpe are attached to
small hoxes resembling an ordinary re-
ceiving set oand containing fransmitting
crquipment. The transmitters are portable,
Frach unit of the ]Jric]gr.: 15 incluc]uil in the
VAL S0 that F'ﬂ"lﬂl'l-‘fq in San Francisco
amd Oakland may direct work withont

:;lgcli“g tn remotg points,
Mot all snails are slow,

or the t-an{‘:zji >

sanail of the Channel |=.]‘1.r1t]5 can travel six

vards a minute, J i' E E
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Above. Left, a Washer within a Washer: the Agitatar af
This "-’r':lhlli:lt: M achbne Containg a Compartment . Which
Gmall Batches of Clothes Can Be Washed without Usking the
Blainn Tub or Heating a Large Amoomg of Water: Ie ©
Alsg Be Ulsed for gy Clisning and in Regular Large
Washings., Provides a Space oy Fhmay Materials; Right,
Paring Knife with a Cuorved Blade Which Firs the Shapn
of Vépetable or Fruit and Cits a Bection

Woader than & btrmght Knzle

an

Erght, Tce Contalner for
Carrying Boutled Bever-
ages on Picnics: It Keops
the Cortemts Chilled for
an Entire Day of Motor
ingy Mote Bottle Opesd

I B L

Above: Ice Chest for the Top of tha Orwerinaded
Reteligeratar; It Uieg the Surplus Trays -'\II:_II.'I\.'
Cubos Made Incidentally by the Modern E:ll'lri'.:-
erator and Furmishes Extfa Spice for Fonds
Which Meed Only Be Cooled without Being
I!:hl!h'lj-_l Fight, BEdegireg Hogm Heater in Cabinat
Form- with & Fan bheliod the Hesting Toils to
Elow the Warm Air Out mto the Boom;
Cold Alr Enress at Hack




Home lasks A

[ L

a Pleasure .

Ing Board:; This Holds the Cord
Up QOut of the Way While a Cail
Bpriog Permits the Full Reach
of the Iren on the Board; Beloaw,
Abhove, JToice Extractor Which Moisl Gral, Made of o Gpecial

" v -'ﬁ Ahove, Electric-Tran Cerd with a
; ___J Bracket for Attaching It to lros-
:H"-b-_—""-

Ie Insgcted @n Fruit to Be Allay, Whick Is Slpped uwndes
Squweaed ; IL.'l:‘. Ig Belf-Biraii- the Ice-Cube Tray in 1|I:E Eleciric
ing, Easy to Clean and Gets Refrigerates and Keeps Tray from

the Juice without the Seeds Freezing o the Skl
of the Pulp

Left, Elsciric Miximg Bowl Whiclh Revolwes on
Vertical Shaft above the Motor, Preventing Tipping
and Making It [mipossible for Dirt from Motor to
Drop lmte Bowl: Various Atachments, Such as
Beater, Orinder and Feames, Fit over Top of Shaft
Which Projecis. Up throggh Bewl: Abawe, Eletric
Toanter |I"||:i:|: into Back of Gas Range:
Kate alse Rlectele t.:r;'ll‘., Cleck and Mon-
CFECERI, Al Parr of Srewve
ir“' " § B35
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Built with the aid of magniiving rlass
and jewelers' tools, a miniature locomo-
tive and two coaches have heen
completed after several vears
of spare-time work by Dan
Kugler, a Los An-
Tries jeweler. The
locomative 15 thirky
inches long and has
all the mechanical
parts, even 1o valves
and manges, It i3 a
rephea of the mod-
ern ratlway locomo- T
tive, being built to

v 624 )y

-~

“ rlllu"tl!f'lilllﬂﬂ |

i‘._

Glass and Tools for Handling Small Ohbjects;

POPULAR MECHANICS

Model Train Built under Magnifying Glass

exact scale. About
3000 hours were
required to com-
plete the model
engine, and two
years more for the
miniature coaches,
The magnifving
glass made it pos-
gible for the jew-
cler to place 18,000
tiny rivets with
unusual precision.

. e

'pl

Blodel H-uIJdu Ia Hlu-.-.u. witlh Miskarure Lacomotive and Cars Which He Constrocted with Ald of Magnifving
Mail Car Is at Lefr and Passenger Coach at Right

" 1‘—[‘ DEEP SEA LIKE REFRIGERATOR
: IN PRESERVING FISH FOOD

More than three-fourths of the hottom
of the Atlantic ocean is like a 'I."I.'[r[f.fl_'TEI.ii.Ff.
The temperature is practically 1|111'fnr|11,
zero to three degrees centigrade, oxvgen
is present and currents flow very slowly.
That is the picture of the depths as drawn
by Dr. August Krogh of the University
ol Topenhagen,  Such low temperitures
weserve bodies of dead fish that sink from
upper levels, giving those creatures on the
hottom a food supply. Many animals at
great depths are adapted to require food
at rare intervals. Several deep-zea fish can
swallow prey of their own size or larger,
and for such fish, food onee a vear might
be sufficient, according to Doctor Krogh.
Even at hiteen degreez centigrade, many
fish and other creatures can live withowt
food for six months, while at lower tem-
peratures, this period would he extended.
Thus, the food supply need not he very
rreat at this depth, about three miles. Docs
tor Krogh zavs that a dead whale maght

sink to the ttom in two days, while
L jf L JM
| ?/W 2>

plankton probably would take a vear, [t is
pointed odt that there may be micro-or-
ranisms on the sea floor capable of living
(i 'I:]II.L d:l*-nu]'. ed material from plankton,

LL-RUEIEER COED FOE LAMPFS
STANDS HARD USAGE

Lamp cords made entirely of rubber do
not kink or ravel and withstand more hard
usage than the ex-
tension cord cov-
ered with silk or
cotton. The all-
rubber cords de-
veloped by the
(ren tric
Ceanpany maintain
in appearance of
newnesssince dust
'I'[l.'ll.":ﬁ not accumu-
late on the rubher
surface and they can be wiped with a
damp cloth. The flexible, tinned copper
conductors afe insulated with thirty-per-
cent rubher fompound, and the outer cov-

?g cotitalns pure rpbber.
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MORE VITAMIN C
IN PEFPER THAN
ORANGE

That green peppers
contain almost twice as

=y much vitamin C as or-
"-.,\*mgc'ﬁ iz the discavery of
Dy, Victor Levine pt

9 Creighton University. He
~—— also has found that cah-
ﬁ" Dage, eaten raw in the
form of coleslaw, con-
tains ten times as muach

3 vitamin C as lettuce and
that sweet potatoes are
Better than Irish potatoes

for nutritional purposes

Green peas are better
than beans. Chicken
any cooked form, savs
Doctor Levine, i3 only
about one-tenth as nutri-

tious az liver and hardly
one-fourth as mutritious
as ordinary meat. "
s l AL

,

CHICKEN SINEWS
EXTRACTED BY :
WHEEL CLAW » e " . i

Sinews that cannot he [ -"! IJ,_ [P '-.A &

e ol
|. . Apparatus for R-:n.-:rd ru Sights and Bounds af Mature: Cameramcn Stand
eaten may be pulled from for ‘Hours in Water Waiting to Photograph Baby Bird, Inset at Top

the legs of a chicken by
using a new device. Tt congists of 2 elaw NATURE RECORDED IN TALKIES

mounted on a wheel which is-turnel hy a AFTER YEAR'S WOEK
long handle, The hase has a stationary

claw which holds the legy of the chicken
and presses afainst the hip bone, The foot
L al the fowl is
placed in the mov-
able claw and the
handle is pulled to-
ward the operator,
breaking the shin
bone and pulling
the sinews from
far up within the
leg, The device is

Requiring one year to complete, a na-
tare sound flm is bemng produced in Ger-
many under the direction of Herr Arnold ; .
Fuhnemann, Keich food minister. lE:H." 1;#‘3:_,1.““
purposcol The talking picture 13 to ne- |
gquaint Giermans with the workings of na-
tire without any of the scencs heing set
for the camera, Covering the whole biol-
ogy of the creature from the mating of the
parents until it is fully grown, the film is
heing made in two versions, one for scien-
tifie study at the universitics and the other
y _ for metruction of the public at motion-
tended "-'l”"F_Ff" picture howses. Only fifteen minotes will
for dealers in ) gecessary to show the film. To be able

M

P |

-
%

= *l”-"‘"-""] chickens, to phatograph a one-dav-old dwarf diver,
3 um _,F'F-r-f__,]_.-' (| ~ 82 the producers were forced to stand in wa-

f I'he unrfl now hias more |h.m SN cities ter for tuweeniby =20Vl lvomirs, illusteating
{'.'.l I & population of J00OK or more, l||.1." Adifficulty of photographing animals,

i iy
Wedd A, 7 "y
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GASOLIME TAME

CLOSE
TURM AT
LURMNEH

TI:'_I. Twa Views af
Thiee-Wheeled
Auvwta; Bogiem
Showing Easec of
Turning

As casily maneuvered as a wheel chair,
a new three-wheel, streamlined automo-
hile ig being tested under all traffic condi-
tions. Two front wheels provide traction
and braking and carry seventy-five per
cent of the total weight, while the rear
wheel serves as a rudder. The three-wheel
fdesign redoces resistance to the wind by
seventy-five per cent, so that a smaller
power plant may be used. The average
American car requires aboot sixtv-two
horsepower to attain a road speed of ev-
enty miles per howr, while the new ear

hree-Wheel “Teardmp” Car Easy to Drive

HOOQ -,

attains that with twenty-five horsepower.
With ninety horsepower, it can make 125
miles per hour, whereas a car of standard
desipn would require  about - 300 horse-
power. The engine of the three-wheel auto
is located at the rear. For parking, only
one foot more than the length of the car
is required, the three-wheeler heading
straipht in and then swinging on its one
rear wheel. Reduced space for turning
COTners a]s&is claimed.

C/aF

-

DIAMONDS HELP AUTO MAKERS :l

EUILD PRECISION PARTS
Industrial diamonds of the. gray, brown

and Black varieties are bheing used by the =
automotive industry in the building of o
precision parts for the modern car. They .
are set in instruments for cutting, boring, *
penetrating and testing. When the hear- ~
ing surface of a connecting rod is finished - &
with a diamond-pointed instrument, it 15 &
smoother and will wear longer than when

the job s done with a steel tool,
shaft, 1 camshaft, pears,
hardened wearing suriaces are placed un-
der a diamond penetrator to test the hard-
Nness,
forced into the steel to a depth of abouat
two-thousandths of an inch. Easy pene-

gration resulfs ir Hl:_/jfrl being discarded,
W Fawes

/335"

A crank- ©
axles and all «

In most instances, the diamond is ¢
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MODEL OF TSETSE FLY
STUDIED IN WAR
ON EPIDEMIC(T | 3¢

In the battle to halt the epi-
demic of sleeping sickness which
has caused more than 130 deaths
in the United States recently, sci-
entists eonstructed a model of the
tactac fly for research purposes.
The tsetse fly 18 native to central
and southern Africa and its hite
i5 the means by which a dizease-
carrying parasite is conveyed. The
fly has been known as a carrier of
sleeping sickness, a malady which
produces in the victim a comalike
condition from which he may
never arouse, Whether the nu-
merous cases of sleeping sickness,
or encephalitis, in the United

/
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Stiates were caused by the tsetse
is a disputed question, some ex-
perts pointing out that this illness
i5s unlike that conveved by the fly's bite.
These authorities Mame the disease on an
unfilterable virus, too small to be scen in
microscopes or to be caught in the small-
est flters, German scientisiz who have
conducted exhaustive research mte the
aihject zav that the tzetse could not have
causcd the American epidemie, although
the African fly, or one resembling it, has
bheen reported scen in one stricken com-
munity, Euncephalitis 15 an imfection in
cerlain parts of the brain, its coverings
and m the spinal cord. The attack 15 swed-
den and the most pronounced symptom i=
the lethargic condition of the patient, As
the brain iz affected, there often iz delir-
mm and great restlessness. Nerves con-
trolling eve movements are piren affected.

Weds Upodld

Gumeteed Letters Placed o Casdboard for Casting inta Mﬂlli
Right. How fAdvertisement Appears afier Printing

GUMMED LETTERS AID PRINTER
IN WHITE-ON-ELACKE WOREK
Inexpensive plates for printing with

white letters on black background may be

prepaved by using gummed letters and
other designs, These letters are stamped
irom epecial cardboard which has been
rummed ou the back, They are stuck on

& sheet of mat cardboard in the design or

lettering desired in white and a metal plate

1= cast, just as when a regular mat illuzs-
tration is usell. Openings appear on the

[r].=|1|_' where the letters gl dezigns are

pasted to the cardboard amd print from

the plate as white on black., The process
is less costly than engraved plates and
migeh faster, Any kind of design that wall
show up better when
prionted with white letters
on Blivek can be uzed. The
shell of the letters can
e nsed as they are or
trimmed with scissors or
razor hlade to the desired
sive, Circles, diamonds,
scrolls :':r'||e| r1|h|-1' FROel=
ric figures are availahle,

Mat paper with various

degigns to furnish varicty

in the backgrounds also
may be obtained by the
printer or advertiser,

Close-Up of Tsetse
Fly 3is Madel Foren
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By JULIAN LEGGETT

‘, TINGED ambulances are helping

the United States coast guard 1o
write new-chafters i the anmals—of
American sea rescues, Life-saving op-
erations have been extended far out
over the ocean to ships carrving sick
or wounided persons

Within a few minutes after the coast
puard’s radio station receives a-call for
help, one of these flving hospital hoats
takesz off. Two-way communication i1
quickly established between the plane
and the .3.'1Ii=:| F'-_'.' mMmeans |_'||- 1'i||fi|'| fiafes
graph and telephone and the pilot sets
his courze from bhearings taken with
radio dircction-finding devices, At fre-
fquent intervals, messages are exchanged
to guide the rescue plane or to advise
the ship's officers how to administer emer-
rency freatment.

When the flving boat reaches the ship,
it zettles on the water and sends over a
collapgible rubber boat for the injured or
gick man, Sometimes the ship’s lifehoat
makes the transfer, particularly if the sea
ig too rough for smaller craft, During
the return fAight to shore, the patient is
givenn all the medical attention possible

50

Ehore; Bottom, Injured Man

Top, Removing Patlent from Flylesg Boat Upon Beaching

Iein: Taken from Ship ta
Plang in Lifchaat

and, upon landing, is rushed to a hospital.

Recently, the Miami coast-guard sta-
tion received a call for medical assistance
from the motorship “Potter,” 320 miles off
the Florida coast. In spite of a choppy
gea, the flving boat “Acamar,” command-
ed by Lt, Com, C, C, von Paunlsen, took off
and contacted the “Potter™ within a ghort
time, taxiing through rough water to the
ship's side, The patient, a victim of pa-
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cr cotditions,  When the coast
fruard went into the air, in 1920
it Morchead City, N. .,
ation branch lost none of its sea-
going tradition, Through the
courtesy of the navy, six HS-2

g ] :
flving boats were transferred to

S 4v]-

the new branch, Later, congress

voted appropriations for the pug

Tap, Examination of Patient Brought Ashore by Fly-
ing Ambulance; Bottonw, Drawing of Transfer of In-
jured Bailor to Coast-Guard Plans

ralysiz, was placed in the plane’s basket
stretcher and transferred to the “Acamar”

chase of planes and equipment, and in the
spring of 1932, the coast goard had in ac-

for a fast flight to Miami and a hospital.
The coast guard always has been a sea-
going service. Ita problems have hcen
those of the sea and the handling of cut-
ters and small boats under adverse weath-

tive operation three Douglas amphibians,
live General Aviation seaplanes and sev-
eral smaller seaplanes especially adapted
for inshore work,

Easy to maneuver and remarkably sea-

- anl
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hospital, The following extract
from the flight report demon-
strates how important the sys-
tem of co-operation hetween
coast-guard planes and the navy
radio-compass stations 15 to the
coast guard in locating vesgels
in need of help,

"Took off in Hf:i]t ram squall
and headed for Cape Cod light.
Established 1'.||I||| COMIMUNca-
tion with trawler '‘Shawmut’
immediately upon taking olf.,
Reguested trawler to ask for
navy radio bearings, plotted
them and Hew straizht out on
the hearing obtained by Cape
Cod navy radio-compass station,
Encountered rain and thick fog

worthy, the General Aviation
craft are veritable ambulances
of the air. Thev are fitted to
Five pitients emergeney frent-

ment and- earelul transporia-
trom to the nearest nnh'||...||.

Powered by two Pratt and
Whitney engines, these ships
have a speed of 125 miles per
hour. The wing spreads seventy-four feet
two inches and the aluminum alloy hull is
hity-one {eet long, cight feet eight inches
high and seven feet two inches in beam,
Another instance of life-saving occurred
off the New England coast. Responding
to a radio message, the coast-guard am-
phibian “Adhbara,” flew from its Glouces-
ter, Mass, base to the steam trawler
“Shawmut,” 1530 miles sontheast of Cape
Ann and removed an injured member of
the crew for a speedy transfer to a Boston

Tn Lowetin
Enr.].l Ship

Courtesy 1. B Copast (oand

Iejured Man from Rescee Plane; Center, Typical
ﬂm Alr™y Botrom, Lowering Lilebaat Carrying Patient

bank just prior to making contact with
‘Shawmut." Flew around and over fog
bank. Took hearings on trawler ‘Shaw-
mut’ with aircraft direction finder and lo-
cated vessel in haze on edge of fog bank.

"Landed alongside *Shawmuot,” Tnjured
man brought over to plane by own ship's
hoat, Rather heavy swell prevailing at
time of landing. Reguested trawler to lay
out an oil slick to assist plane in taking off,
Encountered succession of rain squalls off
Cape Cod on return flight,” The injured
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man was placed in the hospital three hiors
after aid was summoned.

As the result of the installation of im-
proved radio equipment in the flying am-
bulances, hours have been redoced to
minutes in the time required to get i1 con-
tact with a ship calling for help. In rain or
for, no matter how dark the night, it now
iz possible to establish communication and
to make direct contact for rescue within
a very short time. Formerly a plane felt
its way along a given course by keeping in
touch with a network of beam transmis-
sions from stations along a given airway.
This plan had its Iimitations, But now,
with a radio direction finder of the rotat-
ing-loop type, 2 means is available to the
pilot for plotting his own course, any ra-
dio or transmitting station within reason-
able distance and wavelength range serv-
ing as a fadio heacon,

Frequently the flving life-savers lend
assistance to ships caught in fog or dis-
abled by storm, locating the stranded craft
and directing coast-guard cutters to the
scene. In emerpencies the crew may be
taken off in small boats and transported to
shore. Many gshermen carried off shore
by heavy wind in the Delaware bay area
owe their lives to the Cape Mav, N, T,
coast-gruard air station, which renders asz-
sistance to the fishing fleet,

At the prezent time, there are three ac-
tive coast-guard air stations, Glowcester,
Cape May and Miami. There alzo i3 an
inactive station at Fort Lauderdale, Fla,,
from which coast-guard pl: LS Were op-
erated for a short time.

This relatively new humanitarian serv-
ice, always réndered promptly, iz possible
only by the wse of aircraft, and the field of
usefulness of the airplane in-the coast
ruard is constantly increasing,

DRY-GAS MOTH GUN HAS SPRING
TO CLOSE CLOSET DOOR

Equipped with a powerful spring for~

atitomaticalle  ¢lozing the door of the
clothes closet, a dry-gas moth gun has
been produced to prevent the destruction
of clothing by the insects. When the door
is opened, the spring is compressed. Re-
leasing the door knob permits the apring
ter pull the door shut, as well as to force
the :1:4. moth-killing 'u?ﬁﬂr into th n_hc-!-

Hfrh'ﬂJ@£&,-

3L v,

L

S i) o _5-\1,1

Tap, Refilling Maoth Gun

2 Bottom, How Device Expels
Diry Gas into t

loses vo Bl Moths
The gas leaves
tected by this method, Attachment of the

gun to the msule of the closet door re-
quires no tools except a screwdriver.

ICE BOAT RESEMEBLING A FLANE

no odor on clothes pro-

IS PROPELLER-DRIVEN (* 3 ¢ {j

Dyiven by a small aute engine connect-
ed to a five-toot propeller, a two-place ice
boat resembling an airplane has heen de-
veloped in Massachusetts, Speeds of sixty
to seventy-five miles per hour have heen
attained in tests. The craft is steered by
rudder, with the help of brakes at slow

~ speeds. Tt is seventeen and one-half fect

long and weighs about 630 pounds.

q|

= This ILE' Bmt Attains H:ln:h Ep-h:d Mate Prapeller

Dmhal Ee noe Alrj:l
L[m m gl
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Jof America's pioneerdays
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Mﬂdern Trail- Blazers Set Up Airway Lights

Toep and Baottom. How Burm

Aids in Boildi Beacons in Al-

mast Inaccessbhle Places: Center,

Station o Mountain Peak Guidis
the Ariplane Pilot

Trail-blazing like that

has been an aid in setting
up the nation’s airwavs
gystem. In building a
beacon to guide pilots in
the west, it was necessary
for government engi-
neers to carry equipment up long, steep
stretches of mountainside to the site on
Thanksgiving Peak, 2300 feet above sea
level, When the trail vanizshed and sheer
cliffs blocked the way, the engineers rippe
up a trolley line consisting of a eabld
string between two poles. To a carrierS
pulley on the cable was attached a block
and tackle operated by an automobile in
the valley below. Gear for the beacon was
lifted and hauled to the mountain top by
this primitive hoist, aided by a guide rop
The engineers reached the top by climh-
ing up the mountain face, lashed together,
On Newman's Peak, also in Arizona, dy-
namite was used to dress off the top s
that the beacon might be erected. Be-
tween New Orleans, La., and Atlanta, Ga.,
the cngmecrq conquered swamp lands by
driving piles for tower rests. In the rmrth-

a mile
Eli'l'.

BIT an

v o o

west, the modern trail-
blazers -battled blizzards
as they erected poles for
power transmission. In
spite of these hazards,
however, the transcomti-
nental beacons were
erected in recornd time to
protect pilots amd pascen-
gers on the airwavs,
C |
"AIR-CONDITIONERE"
AIDS WHALE ON
DEEP DIVES

After a hive-year study,
scientists of the Ameri-
ran Museym of Natural

onditioning and
iping svstem that

of simildr type. This system i3 said to ex-
in why whales can go down as far as
pder water without coming up for
The pumping svetem, the scientists
:‘:‘ip]u’I{, enables the whale to purify its
1 lock oxygen in its lungs against
éth:_ high pressures of decp-sea waters.
Throygh the nose of the whale run two

Wik o  Williaa /l"
-V T R .;...._ ﬂﬁgffy
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gigantic nasal passages, the
right one very large and
capable of being expanded.
It has a far smaller aper-
ture leading into the wind-
pipe funnel. The apertures
leading from the nasal pas-
sages to the throat can be
eloged by two enormons
plugs which function like
the stopper in a bathtub.
When the whale sub-
merges, the scientists he-
lieve that it uses its nasal
passapes to re-condition

the air in its lungs
—ETS

* PROFILES GAUGED
BY ADJUSTABLE
METAL STRIPS

Construéted entirely of
metal, a gauge that adapts
itself to irregpular surfaces has been pro-
duced to aid workmen, [t iz made oi a large
number of duralumin strips held together
by a long bolt passing through slots in the
strips. Each strip i8 about one-half inch
wide and foor inches long, One end 15 cot
off squarely, the other coming to a point
along one side. To nse the tonl, the atrips
are loosened by glightly unscrewing the
nut on the long balt, Then the gauge is
Mlaced apgainst a
maolding, carving,
shoe form, rail or
other irrepular
surface and the
strips are pushed
into every turn
and bend., Thus,
the strips take on
the outline or con-
tour of the surface. Tightening the nnt
holds the strips in this shape sa that the -
gauge may be used as a guide for cutting
out an object which will fit perfectly in.
the curved or angular ontline, The instro-
ment i3 wseful in woodworking, copying,
blueprints, checking wear on objects’
~ gauging profiles on statues, checking cur- |
 vature on shoes amd the like, ;

Al Individuals differ so in keenness of smell *
that some flowers seem fragrant to some

prople and odorless to others,

sixteen-inch cir=

Wk

il
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Ready for Bace with
Frces Protectied

MOLDED MASK PROTECTS FACE
OF MOTORCYCLE RACER

Motoreycle racers now are wearing false
faces and foothall helmets as protective
coverings for the face and head, particu-
larly when racing on cinder tracks where
small particles of dirt and grit may he
thrown into the air with great force, The
masgk is dipped in water and pressed
against the face, becoming molded to ht
the features as it dries,

JIGSAW OPERATED BY A CAM &
IS SAFE FOR CHILDREN 7/ &

Operated by a cam which produaces
three cutting strokes at each turn of the
handle, a compact jigsaw is safe for chil-
dren, yet capable
of turning out ine
work, It cuts to
the center of a

cle. A triple-throw
cam and roller
give high speed,
The short grip
stiffensthin blades,
and broken blades

- sed,

- 3 T /T .
D8Iy w- J?"‘_f.st,(‘v:;;muﬂuc
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'II'nq:. Air-Conditioner Reglater

in Bear of Auto: Center,

Umit

AIR-CONDITIONING UNIT IN CAR

sthilitics  for

Warks; Bottom, Exper-

imengal Installation

Slay k. LWJL@&& Woki b/ d e

I'L'IPU Alt ‘iIE{ HANICS

{-i“

C)Ya0s

‘jc'r-'.:: ami a 11'1:1T| hag. Et may be installed

beneath the loorboards, with a grill in the
floor, or the heating and cooling coils
may be placed behind and under the front
seat n large automobiles, While the unit
i3 in operation, it is unnecessary to open
any window in the car, John Sargent, son
of the president of the Cam]:rlu:li Metal
Window corporation, is the inventor.

COTTON SEED GIVEN ACID BATH
TO SPEED ITS GROWTH

Soaking cotton sced in concentrated sul-
phuric acid for a few minutes not only re-
moves the bothersome coat of lint, but
ahates the danger of infection by VATious
plant diseases and helps the ceed to sprout
earlier and grow faster. These and other
benefits of the acid treatment are listed by
1‘“3;4&}11[_1:[-&%&[%'!%*1: stu-
dent of thqi_yuia;mir_};aj_ﬁ_iﬂﬁu. Sul-

phuric-acid soaking was

—=x—T§ used first to rid the seed
o, of bacterial and fungus

' [ diseases, The machine
finally developed for the

INCREASES COMFORT

Installation of air-conditioning equip-
ment in a test antomobile shows the pos-
increasing  the motorist's
comiort., Carrying a group of engineers
through city strects while the ontside tem-
perature was around ninely degrees, the
aute was delightfully cool inside. All ex-
tertor nodses and traffic fumes were ex-
cluded. The device can be applied to an®
It consists of an air-

aute, new or old.

intake tube provided with a filter which
cleans the air and a refrigeration unit
which cools the air to any required tem-
perature, The generator of the auto sup-
the electric motor to

plies current for
operate the compressor. The hltered air
passing over ¢oils 15 cooled in summer and
heated in winter, Motorists may turn the
unit on and off at will. The whole appa-
ratus could be placed in a larre-size suit-

=

g

. Ky}

urpose is expensive but is economically
wacticable when used co-operatively by
cotton farmers, Mise Brown's gstudies were
vimed especially at the effects of the acid
reatment on the germination and growth
of the seeds. She found that it encouraged
earlier growth to such an extent that ear-
ter cultivation was made possible, keep-
ing the crop ahead of the holl weevil,
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INTATURE radio tubes designed to
work on one-meter wavelengths, and
even less, have recently been described by
B. J. Thompson and George M, Rose, Jr,,
of the R.C.A. Radiotron laboratories, Al-
though designed for purely experimental
purposes, these little tobes actually work
in the same manner as ordinary tubes, and
the circuits vsed for their operation fol-
low the vzual methods, The various parts
emploved in the receivers and transmitter,
shown in the photos, are reduced in the
same proportion.

The small two-tuhe receiver in the in-
sert photo is designed to operate at 73
centimeters, three-fourths of g meter, and
consists of one stage of r.f. amplification

Below, 100-Centi-
meter Transmitter
Complete with An-
tonna; the Flate
Power Bupplisd to
the Oscillater Is
68 Milliwatts; the
Receiver Was La-
cated About 200
Feet from This
Transmitter

MIDGET-TUBE RECEIVERS
?éUExtremely
Short Waves . .

e d 6

and a grid-leak detector., As the tubes are
but one-tenth the usual size, the result is
a completely shielded set about 3 in.
sipuare, Tuning condensers were elimi-
nated in this receiver and the initial tun-
ing necessary to line up the amplifier and
detector circunits, at approximately three-
fourths of a meter, was accomplished by

(Continwed fo'page 11A)
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By R, O. LUND and R E. DAVY

LTHOQUGH this modulator unit ises

1o fube of greater size than those em-
ploved in modern radio receivers, it will
furnizh 20 watts of audio power with ex-
cellent quality for voice or phonograph
pick-up. There is nothing difficnlt about
its construction, in fact it is easier to build
than a receiver of the same number of

ATH 2510
ln.l-‘ll} TREHE. T
,.|.-|r:r.
IMDEASDE WIEW
OF (BAS515

* MODULATOR

. FromOmne to Six
d". Part 1

tubes, Schools, or other
mstitutions, will find i
very usefiul where a zmall
public-address system is
required, It may also he
used to modulate the 3-
meter phone described in
the August issue, or any
amateur phone,

In order to make the
device as flexible as pos-
sible, it i3 constructed in
iwo separate units, the
modulator unit and a microphone pre-
amplifier. The microphone is a double-
button Universal type and the pre-ampli-
fier requires two 453-volt B-batteries and a
O-volt storage battery for its operation.
However, if a type-30 tube is used in the
pre-amplifier, a 414-volt C-battery may be
substituted tor the G-volt storage battery.

The modulator unit operates on the reg-
ular 11d=volt ae, housg line and 15 de-

T BOTH TRAME, KHICOKTED

T-5EBS . “pey GOE OF BRdE = -
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LRI FT ** HEANY BLACK
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seribed in detail in this fArst article, The
cost is gquite low although nothing but
high-grade parts are used. A complete
material list for both units is available
upon application.

The shect-metal base, or chassis, for the
modulatar onit is 109 in. wide, 153 in,
long and 344 in. decp. A simplified wiring
thiggram is shown in Fig. 1, which iz an
underside view. The power-supply appa-
ratus and tubes are mountied on top, as
shown m Fig 3, and all coupling trans-
formers, with the exception of the class-B
output transformer, are mounted under
the base to minimize ac. hum. A Z-wire
chielded cable iz used for the 200-0hm line
connecting the two units. The wires go to
the pre-amplifier from the
line-output transformer,
which ig really the input
of the modulator unit,

and the cable shicld is
el as the ground con-
nection for both units.
If phonograph pick-up
15 nsed, it showld be of
the low-impedance type
and iz connected direct-
ly to posts L and L in
Fig. 1, instead of the
pre-amplifier,

The 100,00-ahm vol-
ume control i3 to be ad-
justed so that with the gain control of
the pre-amplifier all the way out for voice,
maximum power is obtained without seri-
ous distortion. The operator in the photo
at lower left on this page
it adjusting the volume
control, All wiring above
atd helow the hase is
clearly shown in Figs, 1
and 3 and the schematic
diagram, Fig. 2. The 0
to 2000 d.e. milliammeter
{Continued to page 122A)
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Single-Button Carbon “Mike” for Beginners

SL0T FOR. MELLATED
LEAD FROM CUF

T R e 1] =]
ARDEQED SIRE

TR CARRIN T8 ™y

YWou can baild this home broadeasting
microphone at practically no cost. It will
enahble vou to talk through the loud speak-
er of vour broadeast receiver from an ad-
joining room, or it may be used to operate
a speaker independent of the receiver with
dry cells in series, as shown in Fig. 2.
The diagrams in Fig. 1 are self-explana-
tory, The case and cover are cut from
two Carnation milk cans. The bottom of
one can is removed with a soldering iron
and the other is cut 1% in. from the bot-
tom and slotted as shown, The perfora-
tions are made with a §5-in. deit punch
by placing the cover and case on a hlock
of wood clamped In oa vize. A circular
piece is cut from a flat tobacco can to
form the diaphragm. This piece should fit
snugly inside the can in the position
shown., The small paper cup, for the car-
hon granules, is held together with a strip
of adhesive tape and a rubber band., The
cup is then glued to the center of the dia-
phrarm and Alled three-fourths full with
carbon granules obtained from a piece of
carbon taken from the center of an old
Aashlight cell. Clean the carbon biv fil-
ing and then gather clean filings on a
picce of paper so that they will not be
touched with the hands when transferring
them to the cup. The small tin disk, with
the insulated wire, 15 then glued to the top
of the cup and, when the glie has set
fArmly, the diaphragm is ready for mounts-
ing in the case hetween the two strips of
corrugated paper. The short length of

CORRUGATED PAFER AMES~,  FLOGOLE WIRE
EABRON-GRANULE CUR, “\
L

- ——

]

FROM DAPERATH

Hextble wire is then soldered to the rear
of the diaphragm and case cover. The
base of an old desk lamp was used for the
stand, and the metal ring for this stand 15
514 in. in diameter. Loops are soldered to
the inzide of the ring, and in correspond-
ing positions on the case, for the support-
ing springs, The final connecting lead may
be soldered to the outside of the case or
on the ring at any convenient point. To
use the microphone with your receiver,
remove the detector tube and wind a turn
ot two of the bared ends of the flexible in-
sulated leads arovnd the bases of the tube
prongs indicated in Figs. 3 and 4, accord-
ing to the type of detector tube used, and
replace the tube in it2 socket. Small round-
hole lugs, that will fit over the prongs,
may be soldered to the ends of the con-
necting leads if preferred. Im either case
catre should be taken that the bare wire
does not come in contact with any of the
other prongs or touch the receiver chassis.
Tune the set off the program when the
switch is thrown for the microphone and
leave this switech open when the micro-
phone is not in use. The tuhe prongs are
easily identified az the sketcheg show their
positions looking down on the tube sock-
ets in vour receiver,

[ Blueprints covering radio constroction
articles in past issues can be obtained for
25 cents cach; when material lists are not
included in the articles, these are available
without charge on receipt of postage,
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EASY SOLUTIONS

for Radio Problems

: ﬁﬁﬁaﬁwg--" SR

Terminal Connector far
Ecreen-Grid Tehes Made
from Small Batery Clip,

Handy for Tesupg and [*
Expuorimental Hook-Ups %
A o TUBE SOCHET
2. BAKELITE B Tl
= 3 i &
Exiension Blading Posts / 5 Left, Bheet-Meial Hpden for Re-
Provide an Easy Method | T celvers and Power Wnits Can Be
t for _ﬂ']'jlrfl'-': Hlt“r_lﬂ ar Easily Farmcd by fClamping the
#  Resistors in Any Circuit Materinl berween Twa Blocks of

Wasd in a "f'i-sri the Bend Is
Made as Skown: a Few Taps
with & Mallet Will Insure Good
dtraight Edges; Above, Using
Tapered Feamer 1y Enlarge the
Holes for Waler-Type Socketn

Above, Shlelied Truvoli=

Tﬁlg Wiliape Divider Has

5
for Accurately E-tllﬂﬂgt
WVarlope Plate and Screen
Woltages: Righi Chart
for Quickly [denfiliae

Tube-Base Conmecilons

-HP':-E! |:|1|,“ amel .Il?:i!l
[a ug-lan

Crils; Ly-In. Copper Tub-
e ing May He Sweated into
h 1:.'24: PI_uE i Right: Below,

fEgifxing Dlas for Ag

Left, Test te Determine
Eatio of Unmarked Awdis
Transformers: || Primar
Rixding Is 1.5 Volts mg
Secondasy .5 Welt, Ratio
Will Be 3 to I, Found by
Dividing 1.5 by .5; Be-
low, Mountng Clemp for
Batteries or Condensers

[
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Compact Short-Wave Converter
for .ﬁ. C a8 H

L I.'

453y
-

Be Used with &Any

Ehort-Wawe Converter That H:Ev :
eCceiver

A.C, Broadcast

Easily connected to any a.c. broadeaszt
receiver, this little short-wave converter
covers the amateur, police and aircraf
bands without additional plug-in coils. 1
emplovs a type-227 tube and is provided
with a tuning knoh, The broadeast receiy-
er should be tuned to a quiet spot, at aboun
600 kilocycles, and the small toning kno
on the converter is turned slowly up and
down through its entire range. The ama-
tedt battd can be located when the contro
is out, Ailrcraft and police signals are
tuned in when the control is screwed al-
maost all the way down, Power for the 227
tube 15 obtained from the receiver by
-~ gmeans of a simple adapter for one of the
S-prong sockets and does not interfere
with theqperatmn of the receiver.

t{ ocket-5ize Resistance Indicator

This resistance ingdicator may be substi-
tuted for a borned-out resistor in circomt
' suspected to re-

quire less thar

100,000 ahms re-

sistance. The ex-

act value of resist-
ance in ohms nec-
esgary for the best
operation of the
set is quickly
found with the
" small indicator
knob, A pair of
24-in, test cords, with spring clips and
plugs, fit the pin- ja:Lr. mounted in the
!:'Lk-ehtc box., Another instrument of sim-

5 a:l'ag for 1mlu::|t1ng

\p_- (8 Lt

{6
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¢ resistance values up to 1 megohm, This is

a decade type with ten steps of 100,000
ohms each. These instruments are inex-
pensive and very useful to the experi-
menter and service man, They also may
be used as multipliers for voltmeters of
the 1,000-ohms-per-volt variety.

L ]

Low-Drain Two-Volt Tubes Improve ™=
Old Battery Sets -

You can improve your old receiver by s

merely substituting the new type-230 tuhes
for the old 201-A type, The power tube
was probably a 112-A; use the 231 tube
instead. If the set sockets are of the old
UV variety, change them to flat-top UX
sockets and replace wiring as before. Clip
the A-battery leads to a single cell of the
storage battery, to obtain the necessary
two volts, and shift to the next cell as re-

i quired. The C-battery for the 231 is 2214 —
volts; detector B-battery, 43 voltz: ampli- ﬂ.
fier tubes, 9 volts and power tube 135,

Plug-In Coil of Advanced Design - -
_, for Short-W
t’}éd# rs ave Bupers ~:
Single-control -
superheteradyne —
receivers for shore -~

WAVEs Teguire spe-
cially designed
g-in coils for
maximum sensi-
tivity and the sup-
ssejon of mimage,
or harmomnie, in-
terference. This
cotl 15 fitted with
an adjustable air-
tvpe variable con-
denser that may
be set to the best
position under ac-
tual operating
pnditions, A
mall serewdriver
an he inserted through a hole in the top
for making these adjustments, - The wind-
ing 15 protected by an insulating sleeve,
and a strong handle is provided,

] Troublesome hum in a.c. receivers can
aften be reduced by reversing the ".-»l.l_p]_:llj-—
line |11ujb at lhE wall socket.

o, 44_13‘ m;.tu_[;_,{ }

™o »f“-uJ Eadn D
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in amusing table game

L_;|’rf'§f'{|:'~f':i at high speed, a zpecially T E'-u!'ﬁ@ + E§ DIAMETER,
b

turncd top moves about in a haphaz- N 3 -
= . Lt B | & i
ard, uncertain path, knocking down pms i 3 B -z
' i 4 g . a L =
that are in its w ay, each one of which adds Ha o i ;"%'
to the score of the plaver, The pins in the - | -
' . T "1
] AT | . '\- ] o e
center section ::*mll count for ten points, o T
while the pins in the enclosures count 25, — -
B oand 100, the latter being maore difficult raT e
i SLOT FOR ey .
to repch as the top st pass !1|1'-l|.t_1:1| -_,':.;r. = 1| ___.'.n.'r L
small doors to get insule the enclocures. #,.-;“.-ru-'"';:-f'_}"_ﬁ__.j__ﬂ"!'
Naturallv, the object of the game is to IK-_'!#F,%.J-;
manipulate the top =0 that it will strike i AT
. : ™ e et
the greatest number of pins, particularly L HE e
those having the highest count. While ,;'_1L"_I.-'-.*I:\L._e,_ﬁ_:’:l': .
chance playvs a great part in the game, ’ | Sl T
- - . . . e M et
consileralle slall can be acquired in =pin- e

ning the top so that it will travel rather

than spend its energy In rotating at one t{
spot, The plaver first seoring 100 points T 5 EFVEROLT
wins the rame, * — ;
The board is made of any Li-in. mate- i POUND: —
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rial, with the exception
al the bartom for which
M-in, plywood is used.
After the sides and ends
are finished, make the partition pieces. A
cardboard pattern for the dooars 1s first
made, from which the design is traced on
the wood., The spots and numbers on the
bottom board should be laid out and
painted before the partitiong are nailed in
place, Black drawing ink is vsed for paint
s0 it 15 neceszary to give the piece a coat
of thin shellac beforehand to prevent the
ink irom creeping. At the iront end of the
board, a rack holds the top while the play-
er sping it by means of a cord, which is
slipped through a slot as shown, The rack
consists of three pieces of -in. stock,
glucd or nailed topether, after the slots
have been cut m them, while the ends are
mitered to fit the partition pieces. Screws
run up through the bottom to hold it m
place. In order to level the board, six ad-
justment screws are reguired. The brack-
ets holding these screws are made hy
bending up some M-in, flat iron to form

an angle bracket,
after which thev are
drilled and tapped, In
case the board 15 al-
wayvs to be used on
the same table, lock-
nuts may be wsed on
the zcrews after the
proper adjustment
has been obtained. If
a carpenters’ level i3
noet avallable, a pan
of water will serve
quite as well az a lev-
eling device,

The pins, of which
fifteen are required,
are turned m groups
of three, sanded and waxed on the lathe,
Care must be taken to have them square
on the bottom so that they will stand. An
old maple broom handle provides good
material for thesze pieces, Two or more
tops should be made so that suceeeding
plavers may be winding their tops while
the player's top is still rotating on the
board. It properly made and spun, the
tops will rotate about 3 min. Wind the
cord evenly, leaving a ¥-in, space at each
end of the shaft to fit into the grooves of
the rack, Heavy, braided fishing line, about
%ia in. thick and 46 in. long, is used to spin
the tops. One end cshould he fraved owt
a0 that it can be pinched under the frst
wind, while the other should be knotted
to form a 3-in. loop for a hand-hold, Clage-
grained, heavy hardwood should be used
for making the tops, which are alzo turned
on the lathe., As it iz difficult to center
the dowel for the shaft exactly, a ¥4-in.
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dowel zhould be vsed, to be turned down
to 34 in. The dowel is glued into the disk
with about 2 in, extending at one end and
3 in. at the other, in order to provide for
mounting in the lathe. Rounding off the
top of the shaft should be the last opera-
tion after the shaft has been well waxed.
An element of interest is added to the
game by painting the disk of each top a
different color so that each plaver may
use his favorite top. The order of play
may be also established by this method,
jugt as in eroquet,

Removing Dents from Ping-Pong Balls

Dents in ping-pong balls can be re-
moved by placing them in boiling water
for a few minutes. This causes the air in-
side the ball to expand and push out the
dent, The ball showld be removed from
the water as soon as the dent dizappears.
—Irving Sherman, Plainfield, N. ],

Splicing Broken Masts and Booms

Rigid splicing of broken mast and boom
poles an boats is easily done by using bolts
and plumbers” strap-iron hangers.  The
broken ends of the pole are tapered and
fitted topether as shown, after which they
are drilled and bolted together. If the
nuts and bolt heads are countersunk, a
neater job will result, The hangers are

Broken Ends aof Mast or Boom Poles Cut at a Taper
and Bolted Topether

then fitted over each end of the repair and
pulled up tight.

213

Teool to Straighten Crimped Ends
of Conductor Pipe

in Conductor Pipe Straightened wath
Taool Made from Waood Block

Caorrugations

With this tool vou can straighten bent
ends of conductor pipe. Get a wood block
and slot one end so that a length of 2-in.
pipe will just slip through it nicely, Then
round the cdges to it the corrugations,
Layv the slotted end of the block insule the
conductor, and with the pipe slipped in
the position shown, the corrdgations will
be quickly forced into shape.

Fogged Panchromatic Roll Film Caused
by Camera Shutter

Many wuscrs of panchromatic roll film
who have fownd their negatives fopged
after developing them will probably find
that the trouhle is caused by the camera
shutter. Shutters having blades made of
hard rubber or other organic material
sometimes allow enough light to Alter
through them to fog panchromatic film
A rooaid test for this 15 to bold the shotters
in front of an electric light with the back
of the camera removed and all other light
excluded. If the shutters are at fault, vou
will see a red glow filtering throuzh the
Mades—A. W, Drever, 5t Louis, Mo,

_—
€[ [f the white of an eggr is used to seal an

envelope, which hazs ne mucilage on the
Hap, it cannot be opened by steaming it,
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Golf Practice in Your Basement

With careful planning a tricky little
goli course can be bwilt in a farr-sized
room in the basement, although six holes
are about the limit of a 14 by 16-fr. floor
space. If a nine-hole course is desired, the
extra three holes can Dbe laid out in oa
gmaller adjoining room. Strips of old car-
pets or rugs make good “turf” for fair-
wavs and greensg, and should be cut with
as few secams as poszsible, If convenient,
No. 1 tee should be near the entrance to
the room. This hole is made comparative-
Iy easv =0 as not to discourage the novice,
The hazards of Mo, 1 consist of 2 row of
pins and a hump., The former are short
lengths of Yi-in, pipe cemented in holes in
the floor, and the homp 15 simply a sheet
of galvanized iron rounded over two wood
enil pieces as shown. A hole is chipped
in the Hoor for the cup, which is a 4-in.
section of 414-in. (inside dia.) wronght-
iron pipe, held in place with cement. See
that the rim of the cup does not extend
above the floor level, On No. 2 the ball
must pass between two low mounds of
cement, not over an inch high and bhaving
a gradual slope so that the carpet will lay
smoothlv., An interesting hazard on No. 3
is the water trap. A galvanized pan, 2 in,
deep, the full width of the fairway and
about 20 in, long, is approached by an in-
eline and is surmounted by a bridge about
4 in, wide, On Na, 5, four baffle boards,
forming a dry “cofferdam,” are set on the
fairway at a 457 angle, the open space be=
tween them heing about 5 in, Four pins,
forming corners of a square, are set
around the cup, Mo, 6 s an especially
tricky hole, having sand trap and
raised platform with a tunnel leading to
the green, The tunnel set in the middle of
No. 7 fairway is a semicircular section of
ralvanized sheet, about 3 in. wide, suop-
ported by wood end arches, Nao, 8 is dis-
tinguished by a wood curve, eut on a 22-in,
radinsg from 2-im, material, A novelty is
provided by the tarnstile on No, 9. This
is a four-arm affair, ¥ . in diameter, and
turns on a long screw. The weight rests
an a ball thrust-hearing taken from an
ald Dbicvele. Markers for the holes are
made of galvanized disks riveted to 3%-in.
iron rods set in holes in the side frame,
They should be removable to permit free
play in close quarters,

e
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Micror aml Tlt Rack Assembled in Onoe Unit Make a
Meay Addition v Yeur Toilee

Combination Tie Rack and Mirror
for Your Bedroom

Here is a neat little tie rack and mirror
that may be hung on the wall of vour hed-
room, Anv small mirror vou have on hand
can be wsed, or an auto rear-view mireor
will serve the purpose nicely, Drill several
smmiall heles inoa 3-in, hardwood block,
*u[l:tl.llu, them 4 in. apart, and thread brass
wire through Th1:111 as shown, bending the
looped ends upward slightly to keep the
ties from falling off. Strips of molding
nailed to the sides of the block and wire
clips at the ends hold the mirror in place,
while brass picture hangers are screowed o
ithe back of the hlock at both ends for
hanging the assembly on the wall.

Fuller Balls Protect Polished Floors
against Pail Bottoms

To keep a water
pail from leaving
a dirty ring when
set down on a pol-
ished floor, take
three YVi-in, fuller
balls, cut a sli
through one side
of each ope with 2
sharp knife and slip them over the rolled
edge of the pail hottom, spacing them
enual distances apart. When washing pol-
ished floors, the pail can be pushed along
without scratching the finished surface,
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By ELMER D. KRUSE

NYONE can print distinetive Christ-
mas and greeting cards from linoleum
blocks, an increasingly popular craft, in
tlich only a few simple and inexpensive
gouges are necded. No maore than average
skill 15 required to do this work as the pic-
tures can be copied from newspapers and
magazines, although those who are more
artistically inclined mav create their own
designs, The printing can be done on pa-
t""" per. cardboard, wood, fabric and other
ﬂ material, in one color only, or in several
colorg, as dezired, by a simple process of
h inking the linoleum block and then, with
a sheet of paper laid over the inked zur-
™ face, passing it through vour washimg-
machine wringer. As a medium for carv-
ing, linoleam yvields =0 easily to the sharp
edge of a knife or gouge, that there is
practically no end to the clever, interest-
ing and pleasing effects possible,
For vour first trial yvou will need a small
piece of battleship linoleum, a piece of
tracing paper, 2 knife with a sharp thin

blade, and three or four Fouge ch as
Frers use, rh linoleum

blocks may be carved with a knife alone,
the process is much quicker and easier if
vou use gouges. See Figs. 7 to 10 inclu-
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sive, in which the most wseful types of
gouges are shown and the kind of work
tor which they are used. A large V-shaped
gouge i3 of general utility while a small
V-shaped gouge is handy for outline work.
The V-zshaped gouge is useful for making
short cuts having rather abrupt ends, as
those used to simulate leavesz, For remaov-
ing the large arcas of the design not (o be
painted, a broad, szlightly cuarved gouge,
as shown in Fig. 10, is used. These may
be obtained at a hardware or art-supply
store and must be sharpened to a very
sharp edge. at a slight angle extending
back into the hollow part of the blade,
This is essential to making a clean cut in
the linoleum. The tools must he kept
sharp at all times, az a dull gouge or knife
will make a rough and unzatisfactory cut.

Clip the pages of a newspaper or maga-
zine for some dezign or picture that will
be suitable, It should be & simple one for
vour first effort. containing solid areas
and strong lines, A silhouette picture is
ideal, or it may be a simple design of a
ship, tree, bird, or some ohject that is not
too intricate. Or, if vou like, you may usze
vour own initials worked into an inter-
esting monogram. Having chosen the de-
sign, trace it on a piece of thin tissue paper
as in Fig. 2, and then, holding this up in
front of a window or light, teace it in re-
verse on the back of the tissue paper as it
iz necessary to reverse the deszign when
making a linoleum block, becanse the
block printa the reverse of what has beclt
carved upon it. This iz pagticularly im-

“aler Cofimmugas Goblong Gy
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portant if yvou have letters in your
design ; 1f they are not carved in re-
verse on the linoleam, they will appear
backward on the print, Next, the surface
of the linoleum block is given a coating of
Chinese white, obtainable at anv art store.
This is applied liberally az in Fig. 3, after
which the block is set aside until the
whitened surface is thoroughly dry. Then
the design on the tissue paper is to be
transferred to the whitened surface, using
a sheet of carbon paper between the two
as in Figs, 4 and 5. After vou have traced
vour design on the linoleum, go over the
lines with a sharp pencil to strengthen any
of them that are not sharp and distinct, as
yvou will want strong gaide lines to follow
when carving,

Now the fun begins—the actual carving
of the linoleum. With voor knife and
gouges at hand, consider what vou are go-

= ing to do, Your object i3 to
carve away evervthing except

the lines or areas that vou want to print,
and these are to be left in relief, Tf yon
are familiar with the ordinary zinc en-
cravings that are used by printers, vou
will realize that vou are making a similar
tvpe of engraving ont of inoleum. Start
carving with the knife, Holding it to cut
ontward and away from the relief portion
of vour design, make a fine eut all around
the parts that are to he left. Having done
thiz, reverse the slant of the knife and
complete the cut into a V-shaped groove
around the design, carefully removing the
sliver of linolevm that results from this
cut 2o that all edges are sharp. The part
that is to he kept in relief is now outlined
with the groove that vou have just made,
and it is a simple matter to clear away or
rottt out with yvour gouges all those paris

b
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WHITERING THE SURFACE
OF LiINOLEUM BLOCK

that are not ta he printed,
as in Fig, 6, Be sure that
these “dead”™ areas are
well eleared. so that when
the hlaclk 1= '||1_-'ir:p; r:-ri|‘._T|_1-:|
later there will be no LIFEE
sthility of these portions
coming in contact with
the paper. After vou have hecome more
cxperienced in carving, you may. find
nuicker and more interesting to carve the
eitire block with the pouges, working with
the gouge right along the ountline of the
parts that are to he left, Thizs afferds a
style of carving that is more spontanecus
anid adds to the artistry of vour work: but
it iz hatter to proceed as outlined above
until you have become fairly proficient in
the eraft.

With your design completely carved in
relicf on the linoleum, you are ready for
the next step—the printing of the hlock.
Here a thrill awaits vou, for the printing
will show vou how effective vour carving
has heen. The most satisfactory wav of
printing linolenm blocks iz by means of a

small press, such as a letter press, al-

wl'

)

1

thougrh a washing=-machine wringer has
been lound satisfactory. For printing you
will need some ordinary printers” ink and
some paper which is fairly absorbent. The
mk can be purchased from vour loeal
printer who has it either in large cans or
in small tubes, Tt is advisable to get the
|'|:r:.||I:|]'].' I:tl'lrl'_':i, TL"I. 1'I|.1]|.‘: anc :l.'ll'”IIl.'l.',' ||..--
:"\-i‘lll."\- I?I:I.i']‘n. .:I_III:I '|'|'||i|.l_'I S t.l'la[ _'|'II|_| Camn
make up-any other color
or shade by mixing them
on a slab of glass or mar-
ble as in Fig. 11, The ink
15 then rolled oot on the
slab by means of a rub-
ber-covered roller, and
after the ink has been
well distributed an the
roller, the latter i run
over the ling-
eam block as
in ]-,, i, first
o1ne waiy and
then the ot he-
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er, taking care not to apply
the ink too heavily or the
print will be smudgy. The
paper is aid on the linoleum
black and both are then
passcd between the rolls of
the wringer as in Fig. 12,
the pressure heing adjosted
to zuit the work. After mak-
ing a few prints vou can de-
termine just how much
pressure is needed. If no
wringer i available, prints
may he made by hand as
follows: Lay a sheet of pa-
per on the inked linaleam
block and then with the back
of a tahlespoon, rub the pa-
per evenly until you have
applied enough pressure all
over the surface for the ink
to adhere uniformly. You
will be ﬁurprised at the
sharp clean prlnr-'. that can
be obtained in this simple
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PARTS MOT TO BE PRINTED

ARE CAREFULLY
CUT AdWRY

way 1f vou use care in the ink-
mg and m applying even pres-
sure with the spoon,

The first print that you make
may be good or bad, depend-
ing wpon the skill you have
uscd both in carving and print-
ing, but it should prove a novel
experiment, indicating the
many paossibilities of this craft.
Do not be discouraged if your
first effort is not a complete
sticcess, as there 15 a knack i
making and printing a linoleum
block that is acquired after a
certain amount of experience,
Ii vou find your interest stim-
ulated by the results you have
obtained, you can enlarge upon

vour technigue by making

prints in several coloras. You
are not limited to just one im-
pression in a single color; vou
can carve other blocks in ae-
cordance with vour design, to
provide for the printing of each
additional color. These are
carved, of course, so that the
portions left in relief hit at

other places than your original carving.
Many beautiful colored prints are the re-
sult of using three or four separate blocks.
When additional color blocks are nsed, it
will be necessary to get each additional
color impression in register, that is, each
block must come in contact with the paper
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Fig. 12, Washing-Maching Weinger with Rollera Adjusted 1o Sult

the Work Can Be Used as Press for Printing

at exactly the right =spot so that the de-
sign is clean and sharp and not obscured
by overlapping of the various colors. This
can eastly be arranged by making a sim-
ple frame for holding each block in the
same position with respect to the paper.

There are many practical uses to which
hnoleam blocks mav be put in addition
to thosze shown, For example, attractive
monogram designs may be printed by this
means on personal stationery. Other uses
include menu cards, posters, advertising
sards, illustrations for handbills, letter-
heads, silhouette pictures for framing, and
scores of other interesting things.

Friction-Tape Grips Help in Pointing
Wires and Iron Rods

When pointing short lengths of wire or
small iron rods on a grinding wheel, wrap
friction tape around the work to form
grips for the fin-
rers, as shown in
the photo, This
cnables vou to
turn the work eas-
ilv while it is being
rround, and keep
the fingers from
heing burned by
the hot rod.

Copying Photos without a Camera

With a photo printer and some
gensitized printing paper you can
copy photographs withont using
the original negative. If the pic-
ture to be copied i3 mounted, re-
move the mounting by spaking it
in water and then let it dryv. Be
sure that the back of the picture
15 clean, Place the photo in the
printer face up, and put a piece of
sensitized paper over it, with the
emulsion zide down. Any single-
weight printing paper may be
used for this purpose. The time
of exposure will vary, of course,
with pictures of different inten-
sity. After exposing them, devel-
op the prints in the usual way
and the result will be a paper m:|:f—
ative. After this has dried, a posi-
tive print can be made in the same
manner as just deseribed. Faded
pictures and sepia tones that can-
not be copied with a camera without re-
touching can be copied in this way with
pleasing resalts,

Paper Clip an Ald in Duplicating
Measurements with Yardstick

As an aid in duplicating measurements
with a yardstick, a paper clip makes a
good mdicator. A
V-notch iz filed in
one of the jaws of
the clip directly in
line with the cen-
ter of the hole in | ' :
the handle, In use, [
the clip is mowved
along the edge of
the stick to the
measurement de-
sired at the point
of the notch. By
making a mark through the handle hole
with a scriber or lead pencil, exact meas-
urements can be duplicated without read-
ing the scale each time on the vardstick.

i
lTo save wear on buttons and Farments,
and avoid cutting wringer tolls with bro-
ken bittons, button each parment and
turn it wrong side ont hefore putting it
into the washing machine,
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Needlework Pelican Has Scissors for Beak

Here is an accommaodating little hird that
will be greatly appreciated by the women,
hecause he keeps needle, thread and scis-
sors conveniently at hand and in orderly
array. The body is built up of two side
pieces of 14-in, white pine or similar ma-
terial cemented to a Vi-in. piece with case-
in waterproof glue, Use also a few brads.
Make a pasteboard pattern like the aruared
diagram and transfer to the wood, cutting
outlines with a coping or jigsaw. Bear in
mind that the part in the head where
shears are inserted is to be cut away he-
fore gluing up the wood., A recess is cut
in the back, as shown, and wings of 4-in,
material are glued on. In this recess glue
a rectangle of yueeca or pith, or other fi-
brous material, into which pins and nee-
dles can be thrust. The base consists of
two hexagons of !4 and 34-in. material
glued together, with the grain running at
right angles. The bird iz nailed on from
the underside and dowels are inserted, as
shown, to hold spools. Finish in blue and
black paint, or brushing lacquer, with ¢ye
white and dowels varnished, and vou have
a very acceptable gift,

To Prevent Liquid Glue from Hardening

When not in wse, ligoid glie may be
kept from hardening by zetting the bottle
inside a rust-proof container, in which a
little water is kept. Both containers should
he covered, the owter one to retain the
moist air, and the inner one to prevent the

glue from abzorbing too much moisture,
I have also found that wire 15 hetter for
spreading glue than a brush or paddle.
Use a wire about 7% in. in diameter far
heavy work and a smaller one for light
work. When the wires are not being used,
they are kept in a glass of water to pre-
vent the glue from hardening on them.—
Tohn Gowdey, Philadelphia, Pa.

Lock Washers Prevent Loosening
of Percolator Handle

If vou have trouble in keeping the han-
ifle of vour coffee percolator from loosen-
ing, try this trick. Remove the bolts from
the handle, put a
small lock washer
and an iron wash-
cr under cach balt
head, placing the
latter next to the
handle, Tighten
the boltz and the
tension provided
by the lock wash-
ers will prevent them from turning and
allowing the handle to loozen.—Frank W,
Bentley, Jr., Missouri Valley, Ia,

\
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BLUEPRINTS

Home - - -

Craftsmen

Iceboats, skis, snowshoes, all kinds
of models, toys, simplified furniture,
bric-a-brac shelves, garage, four-
room bungalow and numerous other
practical things to build. Complete
list 3c postage. Price of prints are
25¢c each, or six for $1.00 postpaid.
Address Blueprint Department.

[Biee Tt of blueprints in advertising section)

Using Aluminum in the Home Workshop

Aluminum can be put to numerous prac-
tical uses in the home workshop, especial-
ly in making things in which light weight
iz an important feature. The working of
aluminum differs but little from the works
img of copper or soft brass. It is readily
hammered, stamped, spun and riveted, and
may be sawed, Aled or drilled with com-
parative ease. In commercial work, alu-
minum is usually joined by welding, which
requires special equipment, and for this
reason the home workman had better con-
fine his activities to riveting, and in a few
cases, soldering. An ordinary hacksaw
will be found satisfactory for rough saw-
ing on aluminum, while a jewelers’ saw
will serve for fine work on intricate de-
gigns. If files are nsed, it is important that
the teeth be comparatively coarse, as the
cuttings have a tendency to clog finer files,
Aluminum sheet i3 available in a number
of tempers: soft, balf-bard and hard, TE
the work is to be formed or hammered,
employ the soft prade. Where no forming
or hending is necessary, hard or half-hard
sheet will give satisfactory results, Some-
times hard sheet is annealed to soften it
for greater ease in working., Pure alumi-
num has a melting point of 12207 F,, while
alominum allovs melt at slightly lower
temperatures. It i3 impossible to judge
the heat by appearance, as the color does
not change when the metal iz heated,
Workers have found that, by rubbing the
surface with a pine stick, the maximum
temperature to which the metal should be
heated 15 reached when the wood starts
to char. The bright, silvery appearance of
alominum malkes it soitable for many ob-
jects without additional finishing, If a
palished surface is desired, a fine emery
cloth or a piece of steel wool may be used,
A satin finish 15 obtained by rubbing with
a fine wire brush. Frosted effects are ob-
tained by dipping the aluminum in a hot
solution of caustic soda, 3 tablespoontuls,
and water, 1 pt., for a period of 5 ta 10
minutes, then following with a wash in
clear water and a dip in a cold solution of
equal parts of concentrated nitric acid
and water. After the acid dip, wash thor-
oughly and dry. Lve and acid solotions
are dangerous to the skin and clothing,
and should be handled with care, the acid
alwavs being added to the water in driblets,
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By C. A. Crowley

"l.)]'-"..'!.- ICE™ or solid carbon dioxide,

may be used instead of liguid air

to perform a large number of spectacs

tlar But harmless chemical demonstra-
tioms, This frozen gaz, which may be oh-
tained from almost any soda fountain, is
II:-'-I._'1'| 'iII ||:.'|-'|: rn‘ il_'g' .i-::":II |~. |'|1|'|_'.' :-'!i;_"||‘_'|:r
more cxpensive, If a piece of it is dropped
into a tumbler of water 16 will hoil vigaor-
onsly and give off Targe quantities of the
gas from which it is made. A lighted match
held aver the glass will be put out, because
this gas s a fire extingnisher. Diry ice may
e handled with the bare hands, if it i
ot squeezed, becawse a Alm of carbon-
dioxide gas forms on the ice. The hands
are thus protected by this insulating film
apainst the mtense cold, If the ice 1=
squeezed o that the hlm is destroved, a
blister very much like that caused by a
burn will result. Dry ice, Fig. 5, may be
kept for a long time in an ice hox, or it
may be wrapped in paper and stored in a
cardboard box. Becansze it containg no
water i will cause no damagre as it melts,
The intenge cold of dry ice may be dem-
onstrated in a very interesting manner as

WATER FROZE
IN TUBE AT |
BELOW LERD

shown in Fig. 6. A small porcelain dish
is placed in a pan containing cotton or
scrpps of wool cloth to act as insulation.
A piece of 7ron wirg having a bent end 15
held in the dish and then the mercury is
poured over the bent end. It will be nee-
essary to hold the end of the wire under
the suriace because iron will float on mer-
cury, Over the mercury pour a slushy
mazs of dry ice and denatured aleohol,
made by pouring alcohol over small lumps
of the ice. Inm a few minutes the mercury
will be frozen and will resemble lead or
tin more than the familiar liquid metal, If
the frozen mercury is lifted from the dish

925
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with the wire and quickly immersed in a
jar of water, its suriace will become coated
with ice as the water is frozen around it
In a few minutes the mercory will start to
melt and run out of its ice enclosure. The
hollow ice enclosure may then be lifted
from the water and displaved. To freeze
water in 3 test tube, set it in a tumbler
containing picces of drv ice on which a
little alcohol is poured, as in Fig. 2.

With dry 1ce you can easily produoce the
!ﬂ“" t\'.'l.'l'lptf:ll'.'l.'ll'ﬂ.‘l I'IIEEE‘E-H.H.I:'}" LD Conyert
many gases into ligquids and solids, Fig, 8
shows the arrangement of apparatus for
generating colorless sulphur-dioxide gas
and freezing it into a clear liguid and final-
lv into a solid, snowlike mass, the temper-
ature of which will be almost 100° Fahr.
below zera, The bottle marked “A™ is
filled to a depth of about 1 in, with dey
sodium bisulphite. The stem of the fun-
nel should extend almost to the bottom of
the bottle, The glass tuhing is arranged
so that the pas must bubble through con-
centrated sulphuric acid in bottle “B™ he-
fore it reaches the test tube where it will
be liqguefied. This is to remove water vapor
from the gas. Small lumps of dry ice
should now be packed around the test tube
to a depth of 2 or 3 in. In milk bortle “C."
denatured aleohol is poured over the ice
and the whole azzembhbly loosely covered
with a piece of cardboard or paper. After
giving the test tube a few minutes to cool,
pour a few drops of concentrated sul-
phuric acid into the funnel of the gener-

& ator. The gas should immediately start
pEry SCE CAM bubbling through the acid in the wash
,'HE ';.'ﬂ.f._f:}',:u ' _ bottle, Acid in small quantitics may be
HTORED IH added as necessary to generate more gas;
b i however, it should not be added too rap-
filly, From time to time the test tube
should be inspected by lifting the cover,
When a small quantity of the gas has lig-
vehied in the tube, vou may stop adding
acid to the generator and remove the glass
tube from the test tube, While the liguid
sulphur dioxide is freezing, the gas gen-
erator should be taken apart and rinsed
with cold water under a faucet, being care-
ful to avoid burns from the strong acid.
Acid in bottle “B” may be saved for fu-
tore use. Adter 3 or 10 min., the liguid sul-
phur dioxide will he frozen to a solid
snowlike mass, which will rapidly vaporize
when it is removed from the freezing mix-
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ador of burning -|;|':l||||| will
¢ pas 1sdrritating and should
¢ hreathed., T water s added to the
irozen sulphur dioxide it will
with it, forming sulphurous acid.

In Fig. 1 is shown
a depth of about an |-.L'1| with soap salu-
tion to which has heen added about an
ounce of plyeerine. When a few picecs of
||]'].' il.'l' N I'!I'I:‘-‘Ill,h,,'li 'i||‘.4'| |"'||- :-::-'||:IE-'|'| 4
large number of bubbles are blawn, If the
soap contamer 12 placed on a table which
will not be imjured by soapy water
ice may be added until the table top is en-
tirely covered with bubhles,

Another myetiiving bubble experiment
15 shown In o iz, ¥ Sewveral pieces -of dry
ice are placed i the hottom of a bucket or
box, As'i vaparizes carbon-dioxicde
will A1l the box and ecventually run over
the sides, because it is heavier than air,
Soap bubbles blown from a pipe and
dropped down, will not enter the bucket
but will mysteriously float, The bubbles,
being blown from air, are lighter than the
carbon dioxide in the box, therefore they
float just as easily as a cork on water.

An experiment that shows an interesg-
ing electrical result of a simple chemical
reaction of carbon dioxide iz shown in
Figa, 3 and 4. The glass jar is filled with
lime water, made by shaking quicklime
with distilled water and allowing it to set-
tle until clear, Twao lengths of bare wire
connected to the light circuit through a
60-watt lamp, as shown, are dipped under
the surface of the lime water, The lamp will
light up almost to full brillianey. Some
dry ice is now dropped into a bottle con-
taining water and fitted with a cork and

ture, aned the
he noticed, Th
not b

comhbine

a rlass vessel filled to

—|,_|.

s

EXTIMGUISHED WITH WATER
SFEAY UNDER PREISURE EFd_F—\_
CARBON I.'I|E|:'5|DI'_

j
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file,

The carbon-diexule Fas renerzted,
will, when bubbled through the lime wa-
ter, cause it to become milky and the lamp

will go out, If the gas is allowed to con-
tinue, the solution will again become clear
and the lamp will again light to full bril-
liancy. Although this experiment is baf-
fling when watched, the explanation is
simple. Lime water is calcium hydroxide
and it is a fairly good conductor of elee-
tricity. Carbon dioxide first changes it
into insoluble caleium carbonate, which
rives the milky color, Because it iz insoly-
ble, the solution no longer conducts elec-
tricity. As more carbon-dioxide gas is
passed, the insoluble caleinm carbonate is
changed into soluble caleium hicarhonate
which i5 a good conductor, thus again
lighting the lamp.
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Dry ice may be used for a large number
of practical purposes as well as for a sub-
stitute for ordinary e If a small lump
of it i3 placed in a bottle of beverage just
before capping, the beverage will be car-
bonated. Soda water may be made by hot-
tling distilled or filtered water with dry
ice. When it 15 used for carbonating, care
should be taken not to uze too much, as
the caps will be blown off or the bottles
hraken, A piece the =ize of a cube of
sugar 15 about right for an B-oz. bhottle.
An air space of an inch or so0 should be
lefe above the lguid in the bottle,

To show how thizs material may bhe used
a5 a fire extinguisher, place a little Faso-
line ar aleohal in a ean lild ont of doors
and light it. If a piece of dry ice is thrown
into the lid the Aame will be smothered, A
simple fire extinguisher, which will throw
a long stream of water, is shown in Fig, 7.
The bottle is filled with water and dry ice
dropped in. The stopper with its tube and
hose are next inserted and the hottle is
inverted so that the gas prezsure will force
the water otit 10 a long stream.

f[If white window sills are waxed, they
will alwavs look clean and will be protect-
ed from dirt and water.

ORY IGE 1M
BUCKETY GEWERATES
CARBOH- DIOWIDE GAS,
OH WHICH S0AP
BUBBLES Wil
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Starting Balky Outboard Motors

Two-cyvele motors used on out-
board boats are very sensitive to
carburetor adjustments and are
sotetinies hard to start, One use-
ful method that seldom fails in
r getting a quick start consists of

opening the needle valve and

choking the carburetor until the
motor is flooded with fuel, after which the
throttle is opened wide and the needle
valve 12 almost completely closed. If the
needle valve is opened to its normal oper-
ating position as soon as the motor starts,
it usually continues to ran.

Sanding with Your Jigsaw

After trying many devices for sanding
delicate work on a jigsaw, I found that
small emery boards used for trimming fin-
ger nails were highly satisfactory for this
work., The boards are obtainable in vari-
ous lengths and grades, and, when split in
two thin widths, can be easily fitted into
the blade visez of the jaw.—David Mont-
gomery, Chicago.

Inner Tubes Hold Straw on Flower
Bed in Winter

When straw is spread over a flower bed
to protect bulbs during winter, strips of
ald inner tube stretched over it and tacked
to weighted boards placed around the edge
of the bed will prevent the wind from
blowing the straw away. Thiz makes a
neater job than when the boards are laid
on the straw, and alzo uses less lumber.

iy Ll
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Straw ofi Flower Bed Kept from Iil.vu'il:'il'.:'Et Away by
Sirips of Inner Tube Tacked to Weighted Boards
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Animal Ash Trays Cut from Sheet Metal

PETTEAN Fog |
[ICH THAY

FATTERM FUW
BCAR TRAY

Equipped with a sharp pair of metal-
cutting shears and a piece of light brass,
copper, aluminum or tin, you can make
any number of pleasing ash-tray novelties,
two of which are shown above. No, 22-ga.
metal is preferable although thinner stock
may be vzed satisfactorily. First transfer
the pattern onto the metal with the aid of
a piece of carbon paper, and cut out the
design with the shears, or if a thin mate-
rial is used an old pair of ordinary scis-
sors will do. File all the edges to remove
the burrs and sharp corners, and rill
holes for eves in the little bear. Bend the
metal in the vise at the places mairked
with dotted lines. The dvck's neck 1s
ceurved and the bear’s arms and back are
slightly rounded, the ends of the arms he-
ing hent under the bottom to hold them
i place. The dishes, which are separate,
are cut according to the design shown in

the sguared details, Solder the corners,
trimming off any surplus and sanding the
surface smooth. The ash travs can he pol-
ished with powdered pumice applicd with
a damp cloth—B, Livings, Batavia, I,

WVaseline Keeps Gluing Brush Soft

In making up a number of serap hooks,
[ found that the glue dried on the hrush
when it was laid down while clipping more
material. To eliminate this trouble, I
rubbed some vaseline into the bristles of
the brush each time it was not used, which
kept the glue from drving on them. The
vaseline also prevents the glue from drop-
ping off the hrush onto the work—Eu-
wene Ake, Ir., Houston, Tex.

[ Wire mesh is useful for drawer bhottoms
in tool cases where dirt may accumulate,



.w-_.--—-_--‘_L Baby Trapical Fish Kept in Jars
: Suspended imslde Aquiagiums

TOP OF LI CUT OUT
BND STEIF SOLDERLD
ACRDES CENTER

MNursery for Baby Tropical Fish

In order to maintam the correct tem-
perature for baby tropical fish, T kept
them in small glass salad jars suspended
inside the aquarivm. To do this, the top
of each jar lid was cut out and a hrass
strip was soldered across the center as
shown in the detail. When the jars are
hung in the agquarium, one end of each
strip rests on the edge of the aquarium
and the other end rests on a bar placed
lengthwise across the center of the agqua-
rium. Both the strips and the bar ghould
he as thin as possible so that the aquarium
lid can be put in place—R. G, Bullard,
Monterey Park, Calif.

Simple Tricks for Trapping Raccoon

An old trapper savs that raccoon arec
easy to catch if a few tricks are remem-
bered. They feed principally on fish, and
in hunting for food, never step in water
if there are any rocks or tree branches
projecting above the surface for them to
walk on. With thiz in mind, find where a
raccoon  travels along the shore of &
stream, wade ot in the water along the
bank until a place is found where a shal-
tow trench can be scooped out i the sand,
The trench should be about 18 or 20 in.
wide and should run back from the wa-
ter’s edge about two-thirds the width of
the shore. At the far end of the trench,
make a deep eircular pond to be filled by

POPULAR MECHANICS

witer flowing in from the stream. Then
in the center of the trench, build up a base
with firm white clay to support a No. 1
steel trap. Lay a flat stone on the base
and place the trap on it, first zecurely fas-
tening a piece of green sod to the trigger
s0 that when the trap is set, there is just
room for the jaws to work freely, Fasten
the trap chain to a piece of wood about
4 ft, long and bury it in the sand. If your
set has been properly made, the trap will
have the appearance of a rock covered
with a piece of sod resting in the trench,
and when a raccoon comes along, it will
step on the sod and spring the trap,

Cleaning Waste Pipe with Pressure
from City Water Supply

In order to clean out the sewer waste
pipe, when it became clogged between the
basement and the trap outside, one home
owner made the installation shown to
force out the ohstruction with city water
pressure, A Y-fitting was installed in the
waste pipe at the basement wall so that
one outlet projected upward flush with
the floor. This was plugged with a cap,
which was drilled and tapped to take an
e¢lhow for attachment of a pipe line lead-
ing to the water supply in the basement, a

WASTE FirE

Bewer Waste Pipe Kept Free of Obstructlon by Pres-
sute from City Water Supply

valve being installed in the line—L. A.
Gearger, Buffalo, N, Y.

f[Broom handles make good rollers for
moving heavy boxes and other flat-bot-
tomed articles,



| ELECTRIC TRAIN
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'& NYONE can become o model railroad-

er and enjoy the thrills of controlling

fhe precise movements of powerfol Iocno-
motives, fast CXPrEss trains, aned realistic
madlern-railway signal lichts and sema-
phores which stop, start, and switeh trains
to sidings or give them the right of way
for swift travel over main-line traeks, All
of thiz can be dowe at livile expensze anl
without howrs at tedious labor constrisct-
g long tracks, track switches amld loco-
maotives if standard narrow-gauge or wide-
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rauge toy track and rolling e uipaent are i
néed, These paris are available evervy- 7
where and thev are so acewrately designed
afnnd begutifully bailt that the model rail-
raatler mav well spend hiz time in the
constriaction of modern tvpes of remote-
contral eOuEpment, |'||'4".|'i|_'--|-g||;|_|i11:;r 5¥a-
tetns and numerous other accessories,
With this tvpe of equipment, block signal-
g systems, antomatie teain controls and
the many other necessities of

modern high-speed railroading e
miay be duplicated, Any svstem '

Y

T smmen - T

=

Train Seemingly under
Control of a Bidget
HEngineer Hivals [is
Pratotwpe in Realistic
Movemenis

431
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CHAFT 1M SLOTS

of contral which can be applied to a reg-
ular railway system may be casily added
to your miniature system and it can be
made just as elaborate and precise in its
operations as its full-grown brother,

In this article we are going (o Five cofm-
plete information for the construction of
a remote-contrel system that will com-

pletely control vour model railroad from
any distance. If automatic semaphores,
signals and train control: are used, auto-
matic operation of the system 1s also pos-
sible by merely setting the remote controls
to the stop positions indicated on the pan-
el, Fig, 7. This remote-control system may
he uged with any tov-railroad system by
simply omitting unneeded connections or
making changes to suit your =ef-up.

If the track is mounted on a large piece
of plywood or wall board it may be hinged
to the wall and lifted out of the way when
not m wse. The exact shape of the track
does not matier as long as the electrical
connections to the third rail and the inso=
lating pins are placed at the ends of the
sections of track as imdicated in the dia-
gram, Fig. 1L If semaphores and auto-
matic signals are wsed, they should be
connected according to the instructions
furnished with them, The sipnaling equip-
ment shown is of standard make and the
connections arc typical ; however, you can
make whatever changes that may be nec-
essary for the operation of the signals you
uge without in any way interfering with
the remote-control system to be described.

After the track has been put together
and fastened to the road bed with screws,
wires should be run under the hoard upon
which the track is lawd to a bakelite ter-
minal strip Atted with nineteen machine-
screw contacts. The wires from the track
to the strip should be soldered to the
heads of the screws numbered as shown,
[ other apparatus, more hghts or any
other type of equipment is to he used, the
terminal board and the remote-control
switch, to be described later, may be made
larger, The railroad system pictured here
was divided into three divisions, Flags or
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sign posts may be set up at these divicion
points amd labeled on both sides o indi-
ciate the beginning and end of divisions,
The remote-control panel comtaining the
switches for controlling the ftrain is cor-
respondingly divided so that all of the
contrals for each division are arranged
topether.

When the track layout and wiring are
complete you are ready to build the re-
mote-control box, Figs 2
and A show details for

spwing shts and slote in BAHELITE ""”'-L“'hq,

a picce of well-seasoned [ o RELEE DIV ISHI R 2 VISHH WA O |
hardwood, the mountimgs - .

hoard {or the switeh le-

vers and contacts. The
chts should be about e
i, wide or the width of
anordinary cirele saw cut,

The mounting board
shonld next he fastoned

Z i
with screws (o one side

of .a panel of bakelite,

SR by 1d 11, in size, VRSl IS L _‘__I
Holes are drilled throuch wr;-r;e Ling ?ll'lzl, ::'{%h;"'.:; bl J JNCHSERVILLE

o 2, L g L RORTD CAGESING  L» LEHCOLMY
the panel to facilitate cut- W Pox WAIN PLANER L L

EMTCHROAAD PANEL

ting the sixteen slots for
switch levers. These are
made {rom strips of bakebite az shown 1o
Fig, 1, and are-assembled on 34-in. shafts
ol Wo, 16-ga. epring-brass wire, The shafts
ars I’:".I.:I‘:'I":I || Hrl”'- Cul fcrii=s EIII_' fiiont-
imgr board, and small wire staples are used

T =" X
o AD po | ghBRASS SCRERS
SWITCH .II ||
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=" | WIRES TO BE COWWECTED 70 1
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to hold them in position, The same size
gpring-hrass wire 15 used to make the
sixty-four switch contacts required. See
Fig. 4. The contacts are put in place by
preasing the ends into holes drilled in the
mounting board, When pressed in place
each contact will be adjacent to and in
contact with a brass nail. Sixty-four 1l-m,
lengths of bell wire are used to connect
the contacts to the terminal strip, which
is screwed to one edpe of the mounting
hoard, as shown in Fig, 8. The wires are
soldered to the contacts where the brass
pails hold the latter down, The contacts
may now be adjusted by bending them
with a pair of pliers a0 that the brass
serew In each of the switeh levers makes
good contact and has an off position in
which the screw s not touching either set
of contacts,

The bakelite terminal strip is fitted with
sixteen sets of brass machine-screw cons
factz, four to each switch, Fig. % Small
pumbers with circles around them indi-
cate the switch to which each set of
serews 18 to be connected and the switches
are also numbered. Each set of contacts
ig lettered A, B, C and I m the order
shown, so vou will have no trouble in wir-
ing them to correspondingly numbered
switch contacts. The wire connected to
A contact of switch 1 should be connected
to the screw A-1; wire B of switch 1 to

screw B-1, ete. The wires shonld be run
as straight as possible and any excess wire
cut off 50 a5 to make a neat compact job,
ag i Fig, 8. Prevent solder from running
from one post to another as this would
cause a short circuit, which wonld prevent
proper operation,

When the switch connections have been
made, wires numhbered one to ninetecn are
run from the front of the strip to the ter-
minal strip on the train table, The wires
marked X, Y and £ are (o be connected
to correspondingly marked posts of a toy
transformer or to hatteries as shown, For
convenience a cable, such as 15 shown in
Fig. &, should be used to connect the re-
mote-cofitrol switcles with the tram ter-
minal strip, A good cable may be econ-
structed by stretching nineteen suitable
lengths of bell wire hetween two supports
and binding them topether with strong
cord. Fig. 6 also shows a simple method
of locating the ends of each piece of wire
in the completed cable. The control unit
15 completed by housing it in a box, as
shown in Fig. 5

To operate the train from the control
basx, which may he placed in an adjoining
room, first throw on the main power
switch and set the four-speed control
switches to “Est™ or “slow™ to control the
specd in each division, Other switches may
be set for “express" or “stop,” to suit. The
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switches may be changed while
the train 15 operating, thus mak-
ing it possible for vou to stop the
traim either at its regular stations
or at any intermediate point.
When the speed-control switeh
for anv divizsion is zet in the “off”
position, the entire division will
be dead and, accordingly, a train
coming into that section of track
will gtop until the contral zwitch
is moved either to the fast or
slow position.

A warning bell, connected as
shown in Fig. 10, may be made to
ring continuously by throwing the switch
to the left, or it will 2ound any number of
single strokes for signaling purposes if it
15 repeatedly thrown to the night. The
warning-bell switch should not be left in
the right-hand position as it consumes
current continwously when in this posi-
tion, It mav be fecezsary to bend the
clapper of the bell to make it sound clear
single strokes.

If the throwing of a switch cavses sig-
nal lights to become dim and the train
does not move, this indicates a short cir-
cuit, and the switch chould be opened im-
mediately. The third-rail wiper on the ln-
comotive or cars, if they have lights,
sometimes gets bent 2o that it causes a
short circoit on curves. Correct hy bendd-
ing it back to its proper position. If this
is not the canse of the trouble, make cer-
tain that vou have not made a mistake in
the wiring and see that a draop of solder
has not lodged between bare wires or con-
tacts. A careful inspection of the system
will wsually reveal the cawnse of the trou-
ble. If the short is not found quickly and
vou know that it is not in the train or
track, open all of the remote-contral
switches and then turn them on, one at a
time, till the short shows up. In this way
von can trace the trouble to its source and
correct it

Driving Pipe with Auto Jacks

When a pipe is to be laid undernecath a
sidewalk or must he taid in a narrow width
of ground, where it i not convenient to
dig a trench, or space iz too restricted to
drive it with a sledge, two auto jacks can
he used to force it through the ground. Ii

Pipe Pushed under Sidewalk with Auto Jacks When Restricied
Bpace Makesr Dipging Diffcult

the pipe s to o under a sidewalk, 1t will
he necessary to dig a hole at one side to
provide a solid footing for the jacks, or il
vou are working in a basement, it may be
possible to rest them against a wall. A
pointed cap is screwed on one end of the
pipe amd two pieces of heavy flat iron are
clamped around it by means of bolts for
the jacks to push against. In driving the
pipe. the jacks are worked alternately un-
il their limit 15 reached, after which the
clamp is moved back and the work is re-
peated—A. H. Wavchoff, Thoenix, Ariz.

Opening Boxes of Photographic Paper
with Empty Film Spool

An empty film spool iz handy for cut-
ting the paper tape that seals boxez of
photographic print paper and cut films.
The sponl has the advantage over the reg-
ularly used razor blade as there are no
sharp edges to ent the fingers. Either end
of the spoal can he used, the remaining
part serving az a handle—Roland Swed-
lund, Boulder, Colo,

Empty Film EEIMI. Used te Cut Paper Tape Sealing

Ecxes of Photographic Films and Print Paper
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wes and Provides Extra Storage Ep::t

Making It Easier to Reach Low Shelves
of Refrigerator

Rﬁr[aﬁamsﬂﬂ on Cabimer BMakes It Easy to

Lower

If your refrigerator is raised by mount-
ing it on a small, strong cabinet, vou can
reach the lower shelves with less stooping
than neceszary when the refrigperator is
set on the floor. Also, extra storage apace
will be provided in which to keep kitchen
supplies., The cabinet has a frame of 2 by
4-in, hardwood, or heavier, depending on
the weight of the refrigerator, and is fitted
with two paneled doors,

Lacquer-Coated Screens Make Storm
Dioors and Windows

By applying two coats of transparent
lacquer to vour door and window screens,
filling up the sereen with a solid coating
that prevents air from coming through,
efficient storm doors and storm windows
can be provided. Obviously this method
of closing the screen is much better in ap-
pearance than tacking on tar paper, which
iz sometimes done for the same purpose.
Another advantage of using lacquer is
that it does not shut out the light and thus
provides a translucent, yet weatherproof
protection against the cold wintry hlasts,

MECHANICS

The lacquer should be heavier for this
purpose than for erdinary use and can be
thickened by leaving the can uncovered to
allow some of the thinner to evaporate,
Lay the screen on a flat surface over some
oiled paper and apply a coat of the lac-
guer, Let this dry thoroughly, then turn
the screen over, remove the paper and
coat the other zide. Thiz makes a tough,
flexible coating that is casily removed
with lacqguer thinner,

An Inexpensive Water Filter

Water can he purified and made palat-
able for drinking by means of a simple
filtering device consisting of two large
rrlass bottles of equal size, come Altering
paper, a glass funnel and some powdered
charcoal. The rack for suppoerting the bot-
tles, one ahove the other, may he made of
box wood in the manner indicated. Ar-
range the cleats that support the upper
hortle so that the opening is well down in
the funnel. In this way, the flow of water
from the upper bottle will be regulated by
the height of the water in the funnel and
the apparatus will require no attention
after starting, The
flter is started by
placing the empty
hottle in the bot-
tom of the rack
with the funnel in
place. Inzside the
funnel, place a
piece of Olter pa-
per, which has
been formed into
a cone, and pot in
two or three ta-
blespoonfuls of
charcoal, first
placing a disk of
copper mesh inside
the paper cone to hold the charcoal. Then
il the upper bottle with water to be fil-
tered, cork and place it in the rack. Re-
move the cork and quickly inzert the neck
of the bottle in the funnel. About two
hours are required to filter a gallon of
water,

I REubber doilics cut from inner tubes and
placed under flower potz will keep them
from staining window sills,
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Simple Repair for Worn Threads
in Fountain-Pen Cap

When the threads inside the cap of my
fountain pen became worn, 1 repaired
them as follows : Cotton thread was wound
tightly on the outside of the cap directly
over the threads inside. The cap was then
placed in hot water for a few seconds, aft-
er which it was removed and immediately
plunged into cold water. The hot-water
treatment softened the composition, from
which the cap was made, and the wet
thread shrank, pinching the cap enough to
cause the worn threads to engage those
in the barrel of the pen—Emil J. Novak,
Omaha, Nebr.

Safety Switch and Belt Tightener
for Automatic Water System

Several time: upon returning home, |
found the belt off the pump on my anto-
miatic water syvstem and the motor rign-
ning idle. To prevent this, T rigged up a
switch to stop the motor when the belt
came off the pump. An idler pulley to ron
on the belt amd serve as a tightener, was
pivated between the ends of a U-shaped
rocker arm, which was in turn pivoted to
an iron-rod bracket holted to the pump
hase. The pulley was connected by means
of a light chain to the handle of the
gwitch, which wag cat in the power line
and screwed to the ceiling directly above
the motor. When the belt comes off the
pump, the idler pulley drops down and
pulls the switch open.—E, L. MacFarlane,
Frederickton, N, B., Can,

-
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HBele Tightener Opens Switch and Stops Motor When
t Comen OF Autematic Waler Pump
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¥ PIPE
'Ill' FITTING

COUNTERSLUHF DN
i  BOTTOM OF LOOP

Putig g Bt o L T o
Support Frame for Punching Bag
Made of Pipe

With this suppoert, you can mount your
punching bag in the attic, basement or in
& spare roon. Two pipes, over which tees
slille loosely, are supported vertically by
means of floor flanges fastened to hoth
the floor and ceiling. The tees are fitted
with setscrews to permit adjustment, and
carry a horizontal pipe having a four-way
fitting in its center into which two pipe
nipples are screwed, To this assembly, a
pipe ring is bolled for the bag to strike
against and to keep it from swinging over
the horizontal pipe. The bag is fastened
to the center of the four-way Atting by
means of a short rope and a swivel.—Gea,
Picg, Chicazo,

Uses for Shaving Brushes

Ordinary ten-cent shaving brushes can
he put to a variety of uses arownd the
home or shop. They are handy for apply-
ing aunto-top dressing, or for touching-up
enamel, and, when the bristles are squared
off at the ends, they make excellent sten-
cil brushes, They are also useful for dost-
ing off models, cleaning typewriters and
Fetting into corners that are inaccessible
with other brushes,
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I e A& DEFECTIVE GAS

—_— GARUGE MAY SHOW

SFULLY, BUT THIS
SURE CHECKUP
HEVEIR FAILS

WAL rolling along a country road
when Odd Faichiul coughed apologeti-
cally and quit.

A hasty glance at the gas gauge was re-
assuring, but repeated stabs at the starter
produced only a sickly whir, Peeking un-
der the hood with many misgivings, T saw
only an assortment of spark plugs, wires,
a carburetor and other pares, all apparent-
Iv in their accustomed places, A szearch
ihroagh the manual of Instructions yvield-
cil a section devaled 1o "What to Do
When MMotor Won't Stare.” There waz a
formidable array of ailments with which
O1d Faithiul might be suffering—but how
wis T to diagnose her tronble?

215

[ was fretfully wondering why  this
couldn’t opocurred five
where there was a garape, when a miod-
spattered roadster chagred alongside,

"Maving tronble,” grinned the tanned
Tellow Behind the wheel, | gssared him he
had gucssed right the very hrst time and
spggested a lift to the nearest telephone
or rarage to pet eome Lhelp.

“0Oh, mavle that won't be necessary,”
he pemarked -;_"'|||'!-|I'I!|".'. and Fitted himszell
over the top of the door to land at myv side,

“What happened ' he inguired.

“Nathing,” [ told him, “she just quit.”

“Well, that's casy.," he chuckled. *“When
a car has been running satisfactorily and
suddenly stops for no particular reason,
it's cither the gasoline supply or the ig-
nition svskem,”

I glanced dubiously at the long list oi
possible motor allments that were ex-
plamed in the mstruction book and handd-
ed it to him, but he waved the hook away.

“That says the same thing, only in a
different way,”" he maintained. “It’s gazo-
line orignitien when you quit on the road,
Now we'll see which ails this one.”

And while T watched, he poked into this,
turned that and squinted at something else.
Then he climbed in and stepped on the
starter and Old Faithful purred like a top.

have iiles back



TO DO when your CAR QI_T

"What did vou dof" T asked, afrer ex-
pressing my thanks, and found he had
made a series of simple checks which 1
could have made myself if T had known
the procedure. Here's what happenedd,

First he made sure there was gas in the
tank. Then he pulied the choke all the
way out and turned the motor over a few
times with the starter. Gasoline dripping
from the carburetor proved that the gas
line was not plugged up, Then he checked
the carburetor air-intake pipe and found
it to he clear.

Pointing ta the connection between the
copper gas line and the carburetor, he re-
marked that if the carburetor had not
flooded he would have disconnected this
and looked for sediment in the strainer, or
dirt in the line itself. “Dirt in the gas line
can usually be removed by pushing a piece
of soft-iron wire into the tubing and twist-
ing it around until the gasoline flows
through freely,” he added.

His attention was next directed to the
ignition system. He said, “This car was
having brain trouble, its thinking mech-
anism was out or order. When anvthing
happens to that distributor head or to any
of the parts connected to it by wires,
which serve the same purpose to a motor
as nerves do to huoman beings, the motor

lets vou know it by either acting abnormal
or stopping completelv.”

Feeling the heavy high-tension wires
from the digtributor to the spark plugs, he
made certain that all of them were pressed
firmly into their sockets in the top of the
distributor, next that they were tightly
connected to the plugs and finally that
their insulation was intact. He examined
the wire running from the center of the
distributor cap to the coil becanse this
wire is the one most likely to be at fanlt
when a motor suddenly stops as it carries
the high-tension current to the spark
plugs. One or two bad spark-plug wires
will cause a motor to miss, but several of
them must be shorted wo kill it, he ex-
plained, He also checked to see if the main
high-tension lead to the coil was making
good contact at each end.

He next remowved the distributor cap
and turned over the motor slowly with the
crank until the breaker points, which were
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DISTRIBUTOR EXARMINED FOR WORN
T

separated, came together. With the break-
er points together he turned on the igni-
tion switch and made the most important,
Lt the simplest, test for a stalled motor.
He pushed the contact point, which is
mounted on a pivoted arm, away from the
stationary point. When he did this there
was a blue spark popping between the
points, He zaid that thiz showed the con-

CHECHING THE
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denzer was in good shape, because if it
had been “open,” the spark would have:
been of the flaming kind somewhat simi-.
lar to an arc instead of the quick
popping variety.

“If there had not been a spark
when the points were opened,” he
satd, "I wounld have frst discon-
nected the wire from the conden-
ser and opened the points again.
If any kind of a spark waz pro-
duced by this it would mean that
the condenser was short circuited,
The best thing [ could do for von
if vou had either kind of conden-
ser trouble would have been to
take you to the nearest town
where you could buy another one,
unless vou carryv a spare. If there
was still no spark after disconnecting the
condenser, the troubhle would be in the
coil, ignition switch, or in the wiring, Aft-
er reconnecting the condenser, the next
step m locating the trouble would have
heen to remove first one and then the
other of the small wires from the cail, to
locate one which would make a spark
when it 15 rubbed against the metal of the
car frame while the ignition switch is
turned on, If neither of them would pro-
duce a spark, the trouble would be in the
switch which would have to he ex-
amined for a loose connection or a
hroken wire.”

He took a look at the surfaces of
the hreaker points, the rotor arm
and the inside of the breaker head,
The breaker points were slightly
rough but looked as though they
would work until I could get to a
garage to have them dressed or re-

placed, The metal edge of the rotor

BRAEAKER POINTS OF

DISTRIBUTOR AND arm was smooth and seemed to be
CLEAMING THE . 2 :
I in good shape but the metal points

projecting on the inside of the
hreaker head were a lietle dirty and slight-
Iv pitted so thev were lightly seraped to
remove the thin film of burned metal,
This eliminated evervthing except two
possibilities, first, that the coil was defec-
tive and, second, that the wire from the
coil to the distributor was worn and was
shorting against some metal part of the
car. Apparently this wire was in good
shape, but he explained that the high-ten-
sion current Howing through it can jump
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through an invisible pin hole in the insu-
lation and ground to any metal part of the
car. As coil trouble 15 rare, he hent the
coil-to-distributor wire ao that it would
fiot touch anvihing and tried the motor,
which started at once, hut would not ac-
celerate welll Tiny sparks could be seen
jumping from this wire to a rod close to
it. When the wire was allowed to drop
back to its aold position it fell against the
rod at the point where the sparks had been
qumping, and the motor stopped almost at
once, Having no new wire to replace this
one, he supported it with a piece of tape
until I could get to a garage.

Burned-Out Electric Lamps Used
as Hanging Aquariums

By removing the threaded cap and fila-
ment from a large burned-out electric
Iamp, you can utilize it as a hanging aqua-
rium for small hsh. A wire may be fas-
tened around the neck of the lamp for

suspending it from
a wall or ceiling.
As many of the
smaller tropical
| fish have cannibal-
N istic tendencies, it
iz imperative to
separate them
from the aidult
fish. A howl of this
kind, with a hittle
gravel in the bot-
tom in which to
anchor seawced,
will aceommodate
many young fish wuntil they are large
enough to be returned to the aquariam,

Increasing the Usefulness of Small
Slip Stones

Small slip stones, of the type used for
honing the inside edges of gouges, can be
used for other purposes if one cnd is
ground to a wedge shape on an emery
wheel. This end may then be rounded and
used to sharpen the small gouges nsed n
wood and linoleam carving, or hrought to
a knife edge and wsed on the inside of
veining tools, When grinding the stones,
plunge into water frequently to keep them
from getting hot and cracking,
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Gloed Jodrts of Mitered Framis Held Tightly b Paer-
fect Alinement with This Clamp

Clamp for Gluing Up Picture Frames

Gluing mitered picture frames is an
easy job with this simple clamp, which
pulls the joints tightly together and halds
them in perfect alinement until the glue
ilries. To make the clamp, you will newl
four plywood blocks having 97 notches
cut in one side, two short erossarms and
four longer arma, the lengths of which de-
pend on the size of the work., A row of
holes in the latter permits adjustment of
the clamp to the work, In use, cach cor-
ner of the frame to be glued is placed in
the notched blocks as shown, after which
it is pulled tight with a clamp placed over
the crossarms, taking care not to cruzh
the corner of the frame,

A Non-Blotting Straightedge for Inking
Lines on Paper

Inking lines without blotting the paper is
a simple job with a thin celluloid straight-
edge, which has a
double row of 1m-
pressions along
one cdge made
with the period
punctuation mark
of a typewriter,
This raises the
suriace of the
straightedpe on
one side so that it
does not lie per-
fectly flat when
Maced on the pa-
per or a drawing,

TYFEWRITER,
FUNCTUATION
MARKS [
CELLULDID
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Large, Smooth Rock inzide Dep's Pan Keeps It from
Eatiag Frepared Food Too Faae

Feeding Dog Prepared Food

It vour dog eats prepared food too fast
for its own good, put the food in a fairly
deep pan and place a smooth rock on top
of it as shown. This makes it necessary for
the fnod to be taken out in small amounts,
andl at the same time, prevents the pan
from being easily upset.—Norman V. Da-
vidson, San Diego, Calif,

Eabbeted Borders Improve Appearance
of Table Tops

In making table tops, chest lids amd
other wopdworking projects, it is often
dezirable to put a border around the edge
in wootl of a different color and Agure to
bring out the beauty of both pieces by
contrast, Manv find this work diffcult
hecause they attempt to Join the two parts
together squarely. If vou have a circular
saw and jointer, vou will find it quite eagy
tir rahbet both the border stock and the
part to which it iz to be applied. The two
rabbets may be made to exactly fit togeth-
er and a better job
abtained than is
possible with a
square, splined
joint, The process
shown will make a
neat joh, assuring
that the joint B
will come up tight-
Iv, To this end, the edge of the border 15
undercut at C, and a small amount of
clearance is left at I Thus, in clamping,
the corner at B will be driven into place.

UHEERCUT
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Drainage System Keeps Surface Water
from Entering Basement

For basements that take surface water
duting a storm, in cases where the condi-
tion cannot be remedied by banking dirt
up around the foundation, a drainage svs-
tem made of square-wood conduit may be
used to carry the water away, The con-
duit i3 made of either heart cypress or
creosote-treated lumber, and has small
slots cut in the top and the upper part of
the sides to permit water to enter freely,
the slots being undercut on the inper side
to prevent small stone: and gravel from
petting through the conduit, After azzem-
bling the conduit with copper nails, it is
laid in a trench dug in the ground two
feet from the howse foundation. The
trench should slope slightly toward lower
ground, or should teronimate in a cesspoal
Or sewer opening to permit pood drainare,
Cover the conduit with a laver of coarse
broken rock, of a size somewhat too large
to pass through the slotted top and sides
of the conduit, then a laver of finer rock,
and finish filling the trench with gravel.
After covering the conduit, bank up
around the foundation so that the ground

surface slopes slightly toward the trench.
—John E, Hyler, Peoria, TIL

A Homemade Signature Stamp

Consider- E‘L ==
tl H o a-——E&SE |
able time can |[—fSS—— FURBER BANA
be saved in —-BLOTTER

S |OJLED PAPER
BiENINg papers -

by using this
signatnre
stamp, which
utilizes the
base of an ald
ribber stamp.
First get a
picce of sten-
cil as wide as the stamp basze and long
enough to fold up against the ends, Write
vour signature on the stencil with a stylus,
Then over the bottom of the stamp, place
a blotter, a piece of oiled paper and a piece
of elath, hinding them to the hase with a
ruhber band as shown, Ink the cloth with
mimeograph ink and place the stencil over
the azsembly, slipping the ends under the
rubber band,




ANY small shops,

where a small air
compressor 15 frequently
needed for such johs as
apray painting, can have
one that costs very little,
by making it from a diz-
carded motor-driven auto air compressor,
gome odd pieces of pipe and fittingz, and
a Y-hp. electric motor.

The first requisite is the pump, which is
of the tvpe used on automobiles a few
years ago, Naturally this means a visit to
the auto wrecking vard, where vou can
undanbtedly [nt:ll‘r:;pan pood condition
at a cost of from-fifty cents to a dollar.
Also, if possible, get the hose and gauge
that were gart of the equipment. Origi-
nally, the compresaor was designed to do
internrittent duty only, but by a few sim-
ph- anges ;L wall T VEry .*C::t'-lz-:rql.t‘hr:r:," for
copstant wse. Usually this tvpe of com-
gsor was installed on the awto by fit-

timg if to the transmis-
sion case, and there-
fore the compressor
will be equipped with
a gear box and gear-
shifting device. This
part can be zawed off
with a hacksaw as
shown in the illusira-
tiotis. Be sure to leave
the bearing intact with
the crankease. The
crankshaft will then
extemnd an inch or two .
hevond the bearing, to
hich iz attached a 6 A
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to prevent oil |L'.:|.|-::-.;.,'-q:. The side
cover plate is removed and the
crankcase is packed about half
tull of hard oil or GO0 (=team=
cylinder oil}). Before replacing
the cover plate cut a rasket to
seal it in order to prevent the
leakape of oil,

The compresston tank is
made from a pipe nipple B or

or 7/-in, pulley. The crankcase is fastened
to a wooden baze about 214 by 314 by 714
in, in size, with stovebolts, which project
through both the crankcase and base, the
former having been drilled and tapped for
this purpose. Leather washers are slipped
on the bolts so that they will be located

between the bolt heads and the erankease,

10 in, long and 243 in, in diam=
eter, and closed at both ends with pipe
caps. The bottom cap is drilled and tapped
for a drain cock. Two t4-in. holes are
drilled in the edpe of the cap rim for
serews to hold the -::-1|r':pn'--:-i-t|:-1 chamber
to the base. The top cap is drilled and
tapped to receive the air inlet and outlet,
the_safetv wvalve and pressure gaunge. A
ti-hp. clectric motor will To=iby—perate
vour compressor. A 114 or 2-in, pulley is
fitted on the motor shaft. If possible, get
1'|.r-"'-1_1'|||'_1':- and Vebelting, REunning at 500
or 60 r.p.m., a compressor having a 134-
in. bore and 134-in. stroke is sufficient to
operate satisfactorily many of the spray
guns on the market,

[ Chopped cork is hetter to sprinkle over
icy sidewalks to prevent slipping than
ashes as it will not adhere to the shoe

soles and be tracked into the house,

3 . .o, F .
2 ra h PV i

2%%

Ay, W




POPULAR MECHANICS

043

A Glass Screen to Protect Barbecue Windows

To attesct trade, many barbecie
restaurants place their cooking
Erate and Hll'il'\- 11 1||*-||].'|.:.' in |a-].:llr-
glass “pits” opening on the street.
Often the wlass 13 broken by too-
rapid expansion or contraction,
induced by excessive heat from
the grate or by an {~xl1'l.'l'.'.|'|:-.' lowr
temperature outside. The too-
rapid contraction wsually occurs
just after g five has heoen put ont.

To protect the plate glass, curved

=

THIN GLAGS g
N ar i ppn CUTER Wity

in his case and therefore doubly expen-
sive to replace, a Chicago proprietor uses
a simple heat screen of cheap thin glass,

]| SCAEWED TO FLOCH S

Thiz stands between the
prate and the outer window,
ahsorbs the excessive heat
and reduces the strain on
'||'.-|." more eXpensive '|'l|..'||l.'.-.

yel does 1o interfere

withh the view trom the
b sidewnlk, This screen is

formed of several small
pancs, so that in case of breakage only one
pane, not the entire screen, need be re-
placed —V, E. Barnes, Chicago,

A Handy Portable Seat

Portable scats
for use around the
shop are casily
made from old au-
to steering wheels
and metal seats
taken from dis-
carded farm ma-
chimes, The wheel is inverted and the seat
is fastened to it by means of a carriage
bolt, as shown.

Soldering-Paste Containers Made
from Toothpaste Tubes

Convenient containers for non-corrosive
soldering paszte can be made from tooth-
paste tubes. Cut off the closed end of the
tube, wash out the inside and RIL it with
the paste, closing the flled tube by crimp-
ing the end in a vise, This is better than

the usual container, as the paste can be ap-
plied to the work without uzing a padidle.

Bracing Cylindrical Work in Lathe
Chuck to Prevent Buckling

To prevent a large cvlinder from buck-
ling under pressure from the chuck jaws
when turning it in g lathe, brace it inside
with twa bolts and nuts as shown. The
bholts should he
qust long enough
to permit the nuts
to he turned up
tightly against the
work under the
jaws, With this
method, you can
clamp the work
firmly in the
chuck.—John Ser-
afin, Chicago.
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Woeoden Stops Plvoted. te Wall Hold Ends of Fope
Pulled Up through Fleor of Store

Stops Ald in Dispensing Rope

For convenience in dispensing rope in
his store, one dealer pivoted notched
wooden stops to the wall where the rope
was pulled up through holes in the floor
to hold it from slipping back. Thiz has
the advantare over the vsoal method of
tying knots in the endz of the rope as it
cannot accidentally shp out of the hands
and fall into the hasement, The stops raise
as the rope 15 pulled up, but immediately
drop into position and hold the rope se-
curely when the Tatter i& released.

Cellophane Helps When Writing
Signatures on Stencils

Many operators of stencil duplicating
machmes find it difficult to write signa-
tures or make closely ruled lines on =ten-
cils without fearing them, To eliminate
thiz trouble, simply hold a strip of cello-
phane over the part of the stencil on
which vou are working, and write directly
on it. The result will be highly satisfac-
tory and the stencil will not be damaged.
—, E, Hendrickson, Argyle, Wis,

Crossbars of Drag Harrows Utilized
for Fence Posts

Excellent posts to support woven ar
barbed-wire fencing can be made from
crossbars of old drag harrows, Take them
apart and knock out the teeth, leaving
only one about & in, from one end, Then

MECHANICS

idrive another tooth back into the bar
ahout 4 in, abhove, and on the opposite side
of the end tooth, If the bars are metal,
the two end teeth can be leit in place and
are adjusted so that they project on oppo-
site sides, Drive the end of the post con-
taining the teeth into the ground. Al-
though they may drive hard, the extra
work will be found worth while, as it 1=
almost imposgsible for stock to push them
out of the ground—I1. W. Dickerzon,
Charles City, Ia.

Partitioned Feed Measure Saves
Many Steps

By having two compartments in your
feed measure so that different kinds of
feed can be carried on one trip, you will
sve many steps, A partition in the cen-
ter is riveted to
the sides and a
half lid iz hinged
to swing both
Wi¥s =0 that one
compartment can
be covered when
the other 13 being
empticd. A small
handle fastened to
the lid provides a
handy means of
carrying the meas-
ure—A. 5. Wurz,
Jr,. Raeckford,
Alta., Can,
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Mumbering Stamp Improvised from Wood
Block and Rubber Bands

In a Wisconsin canning factory it was
found necessary to mark certain ship-
ments of cases with Roman numerals for
ilentification pur-
poses. As no
changeable stamp
was available, a
practical substi-
tute was quickly
improvised from a
wonid Block and
fAat rubber hamds.
The bands were
snapped arownd
the bhlock and arranged to form the vari-
ous numerals across one face of the block.
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SH ARF saws, kept in good shape, are as

necessary to the workshop owner as
sharp knife is in the kitchen, The work is
not dificult and nearly every small shop
has the facilities needed for doing it. Hand-
saws, small circular hlades, dado heads,
back and dovetail saws are easily jointed,
set and filed by hand,

In filing various types of hlades the pro-
cediore must he soverned to a certain ex-
tent hy the condition of the tool, If the
saw 15 being filed for the first time, and
has not been damaged in any way, it iz
likely that a mere touching up of the
points is sufficient, Setting the teeth should
be done only when necessary. Tn filing a
new saw the first time, every effort should
be made to preserve the original shape of
the tooth as this i3 the best guide in fling.
The size of the file must suit the teeth,
particularly on the croszcut saw, as the
number of points to the inch varies with
the size of the teeth. A single-cut three-
cornered file is most commonly used in
filing handsaws and the smaller-diameter
circular blades. The points per inch are
equal to one more than the number of
teeth per inch, as will be seen from Fig. 1.
This designation is used onlv on straight
blades,

If the teeth of a handsaw have heen
damaged by running accidentally onto a

nail or other metal object, most particular-
Iy if the teeth have been damaged only on
one side of the blade, as frequently hap-
pens, it is best to joint the hlade lightly
before setting. This is done by making a
simple helder from part of an old file as
in Fig. 8 although a small jointer, as
shown in Fig. 5, can be obtained at al-
mast any hardware store. The ohjeet in
jointing is to bring all the teeth to the
same length before filing, Damaged teeth
should be given only a light jointing; then
they should be set and afterward finished
ter length by a second jointing. This avoids
taking off too much at first which wonll
necessitate undue filing to shape the teeth
properly. As a rule, a saw in good condi-
tion should be only lightly jointed, then

4T
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set and fAled, but if the set 1s nearly out
of the teeth it is better to set the teeth
first, then lightly joint and file them. In
every case the procedure must be deter-
mined by the condition of the hlade. The
degree of the set depends largely on the

waork to be done, If the saw is to be nsed
exclusively on soft wood the set should
be sufficient to form a slight space or val-
ley between the alternate teeth., Inm hard-
wood, and for average use, the set should
he medium. If the saw is to be wsed ex-
clusively in hardwood, the set should be
very light. Fiz. 1 shows the approximate
degrees of set to meet varions conditions,
The same is true of both crosscut and rip-

ping hlades,
Handsaw blades may be set by using a

o
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¥WISE FOR HOLDING CIRCLULAR SAW
AMD DADD HEAD WHEM FILIMG

pin punch, as in Fig. 7, but
asaw-setting tool, as shown
in Fig, 9 is better as it is
possible to adjust the tool
so0 that only about one-
third the length of the
tooth is hent. In setting
with a punch, care must be
taken that the blade 15 not
cracked at the pullets, The
hammer hlow must be uni-
form and it iz belter to go over each
st of teeth twice with the saw
clamped between two hardwood
strips. Circular saw blades, 10 in, or
maore in diameter, are generally set
on a stake made as shown in Fig, 7.
Teeth of hlades under this size can
be set more accurately with the ordi-
nary handsaw set, When starting,
see that the tool 18 properly adjusted
by making a trial setting on two or
three teeth, then set each alternate
tooth, after which the blade is re-
versed and the rest of the teeth fin-
ished, Fig. 11 shows a hollow-ground,
smooth-cutting or planer blade and the
outside cutter of a dado head. Both blades
are hollow ground and the teeth shoulid
never be set. It will be noticed that the
teeth on the dado cutter are in sections
consisting of four or more cutting tecth
with a cleaner or raker tooth between and
separated by deep gullets. On the planer
blade the raker tooth precedes the four
cutting teeth in the same section. On both
types of blades the cleaner tooth is hled
straipht across and the best practice res-
quires that its edge be very slightly below
the catting circle of the four crosscut
teeth, The inside cutters of the dado head
are hled the same as the cleaner tooth on
the outside cutters, The cutting tecth on



the outside cutter of the dado
head are generally in sections of
four teeth each. These must be
filed the same way, that is. alter-
nate sections of four teeth are
filed from opposite sides of the
blade, as the teeth of any one sec-
tion are beveled the same and
from only one side,

The circular-sgaw blade is hest
jointed on the arhor as in Fie, 10,
The blade is reversed so that it
runs backward, the table i3 rafsed o that
its surface is above the cutting cirele, and
in this position an oilstone iz laid length-
wize on the slot directly over the hlade
The machine is started in the regalar way
and the table is lowered very zlowly until
the teeth of the saw strike the stone, Care
must be taken not to take off more than is
necessary. Stop frequently and examine
the blade. When every tooth has heen
touched by the stone the jointing is com-
plete. If desired, a frame to hold the stone
can be made as in Fig, 15

In filing a handsaw it is usually hess
practice to disregard each individual tooth
and adopt a uniform stroke of the fle,
Though this means that we shall find it
necessary to go from one end of the hilade
to the other several times,
the method will produce
a job that is nearly per-
fect, provided, of course,
it is done with care and
attention to uniformity in
the length and number
of strokes on each tooth
and the angle of the file
with the blade. By this
method the filing must he
continued until the teeth
have been brought to a
sharp point, removing all traces of the
flattened point caused by jointing, 1§ care
is used in keeping the file strokes equal,
the alternate teeth are reasonably sure o
be of the same length, Fig. 12 chows the
commaon angles of the file when sharpen-
ing hoth ripping and crosscut saws. The
angle of the bevel on each tooth is deter-
mined by the position of the fle with re-
Iation to the blade, both vertically asni
horizontally. In this, one should be guid-
ed by the original bevel an the tooth, if
filing a new saw. The same is true of the
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of Both Hand and Chreuls
Should Be Lightly Dressed Down on the Sides

Fag, 14, Teeth Saws

circular blade, After f(ling, the tedth of
both hand and circular saws shoiyld be
lightly dressed with an oilstone as in Fig.
4, 1o true up any chance meguality 1o the
sct, and to make the blade cut ‘more
smoothly, The gullets of large dintneter
ripping blades should be rounded boca-
sionally with a small round file, Sed Fig.
13, This iz known as “pumming” :=.5,=I i
not of any particular importance on hlpdes
!-il'.l]ﬁl]-l’.‘:l’ than 1) in. i:|3| IH;LHH'IE:I'. I:n I"|'1|;_'1
care showuld be taken not to run the thrpe-
cornered fle deeply inta the gullet, ".,'

Figs. 4 and 6 show vises that may |
made from pieces of hardwood to hold
hoth the circular and straight blades for
filing, In the case of both handsaw and
circular hlade vises, the edge of the vise
ahould contact against the entire surface
of the saw hlade, just below the teeth, In
the absence of suitable ready-made vises,
as shown in Fir, 3, these homemade ones
will serve very well,
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' For those who wéuld like to start a

Jamall community repair shop and thus go

mto the matter of saw filing on a commer-
cial basis, investment in a saw-filing ma-
chine will soon repay one for its cost by
the saving i time. Such a machine, driven
by a 110-volt motor, automatically files
and joints rip, crosscut, back, miter, meat
and all other tvpes of handaws, besides
circular saws from 3 to 24 in. in diameter,
with 3 to 16 points per inch, It is also pro-
vided with an attachment for filing band
saws from 14 to 414 in, wide. Either a
bench or pedestal-tvpe machine can be
obtained to best suit the space require-
ments of your workshop,

3 I i il
An Automati i ~Drtven Zaw Filer far Circular,
an

Homemade Electric Plant from Old
Auto-Truck Chassis

Owners of a filling station and general
repair shop, where electricity was used ex-
tensively, found that the cost of the cur-
rent was too high and installed their own
generating plant, the main part of which
was an old auto truck. They set the truck
chassis on blocks and fastened a multiple
V-pulley on the driveshaft. Just above
this, a 20-amp. generator was mounted on
the frame and was belted to the driveshaft
pulley by means of five V-belts, which de-
creased helt shppage to a minimum, The
motor wad altered to run on natural gas
by enlarging the air vent in the carbu-
retar. With thiz plant, electricity was pro-
duced at a cost of about one cent per kilo-
wait hour—N, Kuehner, Bexley, Oho,

Nl
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Useful Information on Fire Bricks

To obtain the best results from fire
bricks, they should always be kept in a
dry place, and only the best quality of fire
clay used in the construction work, Apply
the clay thinly and dip the joints, rub-
hing the bricks together to make a tight
joint. After the work is completed, warm
it up slowly to drive out the moisture.
Under high temperatures, fire-clay bricks
contract and silica, chromium and mag-
nesia bhricks expand. For this reason, all
furnaces in which silica bricks are used
should be heated and cooled slowly and
uniformly. Finely ground fire clay should
be waed in layving fire-clay bricks, and sil-
ica cement for silica bricks., From 230 to
300 b, of fire clay or silica cement are
enough to lay up one thousand bricks.
Walls 412 in. thick require seven bricks
for cach square foot of wall; a 9-in. wall,
fourteen bricks, a 13-in, wall, twentv-one
bricks, and 1 cu. ft. of brickwork requires
seventeen 9-in, straight bricks,

Arm Rest for the Show-Card Writer

An arm rest for the show-card writer,
which forms a bridge over his card while
it 15 being touched up, or when adding a
second color to the sign, is eastly made by
nailing two blocks to the ends of a wood
strip as shown in the detail. This allows
the writer to reach any part of the sipn by

——— = e ——
I

BOARD & o 17X 18 .
BLOCHS 1" 1723

Bhow-Card Writers® Arm Rest Helps In Touching Up
Wark or When Adding a Second Cobar

bridging the card to prevent the hand
from touching the lettering,
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This BEublber 5t 7]
Is Automatically
Inked and Is Al-

ways at Hand

Rubber Stamp and Pad on Wall
Always Ready for Use

To eliminate the inconvenience of look-
ing for his rubber stamp every time he
fneeded it, a shipping clerk vsed the meth-
o illustrated, An ink pad was tacked to
the wall just above the top of his bench
and the rubber stamp was hinged below
it by means of spring wire, which held it
against the face of the pad when not in
use. Tags to he stamped are held apainst
a guide made by driving small nails into
the bench top, and the stamp is then
swung down,

Cure for Auto-Generator Trouble
in Cold Weather

Cold weather often causes a generator
trouble that may be noticeable in either
of two ways: The generator may fail to
charge the battery, or the charging rate
may be excessive until the generator
warms up from the heat of the engine. In
either case, the trouble is probably due to
oil working out of the generator bearing
and getting on the commutater where it
forms a gum and causes the brushes o
stick, Sometimes the trouble can be rem-
edied by applving gasoline to the summed
parts with a brush, through the vent holes
in the housing. However, if the parts are
gummed badly, it may be necessary to re-
move the cap from the end of the housinge
amid wash the bruzhes and the commuta-
tor. Be sure that all of the gasoline has
evaporated before starting the motor,
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Tool and Spindle Racks for Your Drillpress

A=HOLE DO N RO0E
B=B0OLTS WITH WINGNUTS

€ =MORTISING BITS |
b= TWIST DRILLS i

Extra spindles for a drillpress can he
hung inside the hollow column as in Fig,
1. Two circles are scribed on 1-in, hard-
wooid, and holes, large enough to receive

SUGSESTED
CONSTRLICTION
FOR- HELDING CHICK
ABOYE COLUMN

the spindles;, are centered
o that the chiacks will nat
interfere with each oiher
or project outsile the cir-
l']l."':‘-L | |1|_- -:|i-C|-:-C are ||-|I|.'|'.1‘l-|

to recerve wooden strips,

| Hiocks are screwed aeross
1l [Pay the upper endszs to catch
the post. 1f the spindle
chucks require more room
than s afforded inside, the rack
miay be desipned as im Fig, 2. The
upper disk 15 large enough to rest
on top. Fig, 3 shows a small rack
which is bolted to the head anit
to-hold four sizes of mortizing
bits, eight wood drills, ive ronter
bats, hold-downs and fence, twist
l:il'i”-:, and has Space fclr r_'.;|_r'.'ing bits and
shaper cutters as well. Three partitions or
vertienl members of _','i-in_ [:-'l_'n."n.'cn,'n:.:'l are
assembled so that the center, B, has a bot-
tom and bit partitionz of Yan, stock, with
ends 34 in, thick. Before nailing on the
iront, A, shellac the inside faces, Make
the top of the center section to extend
ofly part way, leaving a large opening for
hold-downs and similar pieces. To keep
hits from dropping too low, nail blocks he-
neath. The back section iz merely a sirip
of 1-in, stock with holes drilled in the up-
per edge for twist drills, etc, For a brack-
¢l, screw to the back a piece of stock to
clamp to the drillpress, I the drive motor
is mounted on the head assembly, there is
generally an opportunity to slip a holt
through an adjustment slot into the brack-
ct.—FEd, M, Love, Arcadia, Calif.
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Proper Care Increases
Life of Belts

Given the proper care,
leather belts will last a
surprisingly long time,
They should be run as
slack as possible: just
tight enough to prevent
slipping. If a leather helt
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15 coversd with dust and
oil, ¢lean it with a eolu-
tion of benzine, naphtha,
of gazoline, 3 parts, and
turpentine, 1 part, This
salution 15 inflammable
and should be used ac-
cordingly, preferably ont-
doors, Apply the solution
with a picce of cloth ar
burlap. After the belt has
been cleaned and dried, it
is given a light coat of
belt dressing, castor oil, or tallow. The
cleaning solution is intended only for
leather belts. Rubber belts may be cleaned
with a little soft soap and water. Boiled
linseed oil rubbed on rubber helts will
make them more pliable, or gpecial dress-
ings can be purchased for this purpose.

Lead-Pencil Grips from Rubber Tubing

Slipped over a lead pencil, a short length
of corrugated rubber tubing, obtainable at
most hardware
and 10-cent stores,
makes a goad grip
when using a pen-
cil while wearing
gloves, This is
especially handy
where checking of
stock or sketching
15 done outsiude.

Old Air Brake Bends Pipe

To bhend heavy pipe, a contractor in Po-
catello, Idaho, utilized an old Westing-
house air brake, which he mouanted hori-
zontally on a steel truck. A crosspiece of
heavy channel iron was fastened to the
forward end of the truck as shown, and
two curved shoe: were mounted in the
crosspiece by means of heavy steel pins,
which pass vertically through the sides,

_.

Lengebhs of Large Fipe Bant br_T'I'lil Improvised Machine. Consisting Mainly
of an Air Brake from a

unked Railraad Car

several holes being drilled for the pins so
that they could be spaced to make long or
short bends, A third shoe, curved to fit
flush against the other two, was fastened
to the end of the piston rod of the brake.
In use, the pipe to be bent is held against
the shoes on the erosepicee and the piston
rod is moved forward against the pipe by
admitting compressed air into the brake
cylinder—H, W. Young, Portland, Ore,

Simple Water Heater for Poultrymen

Experts at Cornell University have de-
veloped an inexpensive heater to warm
drinking water for

poultry. A carbon- [ —f—  secancn I
filament electrie 7 Feo Ml
]afmp is placed in- o JEh ey
sitde a metal tube, e |
which 15 closed at g

the lower end, The
lamp i3 then cov-
etred with fine
gravel, after which
the tube iz filled
almost to the top
with dry sand, In
use, the heater is Fry,
lowered into the |éi=mow e
water and the

lamp 15 connected to the nearest owtlet.
Allen P. Child, Kansas City, Mo.

i1
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+x5"GAUGE GLASSES

-El.ﬂﬂw
WITH EARS

3% 12" HARDWIDD

Surveyors” Level Improvised from Fipe, Glﬂli: lngpes.
and Camera Tripod Used in Measuring Elevations

An Improvised Surveyors’ Lewvel
for Measuring Elevations

For measuring clevations, a practical
survevors’ level can be made from two
gange glasses, a length of pipe and two
elbows of the type that have ears for
serewing them to a flat surface. The el-
bows ate screwed onto the ends of the
pipe and the asgembly iz fastened to a
hardwood base. The glasses are then ce-
mented into the elbows with a thick paste
made by rubbing litherage into glycerine,
First cover the elbow threads with the
paste. Then wrap the ends of the glasses
with string that has been saturated with
the paste, and set them in place, packing
more of the paste around them to make a
tight liquid-proof fit. When mounted on
a camera tripod and equipped with o a
plumb bob-as shown, the level is com-
pleted by pouring colored water into one
of the glasses until it extends about 3 in.
into each glasz, If the plumb bab iz ad-
justed so that its point just touches the
ground, it iz a simple matter to measure
the elevation of the level water columns
above the ground.

Meat Smoked with Corncobs

According to tests made on the experi-
mental farm at the University of Nebras-
ka, either hickory wood or corncabs make
the best fire for smoking meat, while ma-

MECHANICS

ple or apple wood are fair substitutes, If
a smokehouse 15 not at hand, a3 barrel zst
ont 4 bank and connected with a fre box
by means of a drain tile will do, The bar-
rel should be az high as possible so that
the meat will not be affected by the fire,
and the pieces to be smoked should be
spaced well apart and high above the fire,
In smoking meat, a smudge is better than
a fire, which is likely to fry out the grease
and crack the meat,

Attachment for Driving Screws
with Electric Drill

Driven by an electric drill, this screw-
driver attachment has two friction collars,
maide so that the weight of the drill causes
them to cngage to drive a screw, and autg-
matically disengage, or slip, when the
serew is driven home, One cam is integral
with the shank, which is turned from a
picce of round stock, and the other is
pinned to the
serewdriver hit,
The latter has a
shoulder turned
on the top end to
fit into a hale
drilled lengthwise
througrh the shank,
the cam end of
which is slightly
smaller in order to
keep the shoulder
from dropping
ot whedn the
screwdriver 15
moved.

L
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Steel Strips Hold Papers on Desk

Contractors and engineers working in
field or outdoor offices will find enrved
strips of spring
steel or brass bolt-
ed to the tops of
their desks handy
for holding blue-
prints amd order
sheets so that they
will not be blown
away. The free ends of the strips zhould
be curved upward slightly so that the pa-
pers can be pushed onder them.—Jos, C.
Covle, Los Angeles, Calif.
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MONTEREY DESK
(You Can B uild

i L { |
T EQLARES |
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LL along the Pacific coast and par-

ticularly in California, the Monterey
maotif 15 very popular, and adaptations of
furniture, as well as architecture, which is
characteristic of the old California capi-
tal, are finding a ready demand. Here is
an attractive design in a writing desk
which will appeal to the home craftsman
hecause of its simple construction. The
legs are turned on a lathe according to the
pattern, which can be duplicated on 1-in,
srpuares, although a rough job can be done
by touching up the square stock with
plane, drawshave or rasp.

The choice of material depends largely
upon the kind of wood available in vour
locality. The original was made of “Ba-
tann” or Philippine mahogany, but white
oak, gum or aother woods can he used.
First make the legs, using full 2 by 2-in.
surfaced stock about 27 in. long. On the
lower ends, turn a 3-in, dowel to set into

the feet, the latter being cut to shape from
2 by 214-in. material. Legs are assembled
parallel i pairs on the feet, with a cross-
piece about midwav, which is secured with
a mortisc-and-tenon joint, The top ends
of the legs are held in place with Yi-in.
dowels as shown., Note that the frame-
waork of the desk top is made in a com-
plete rectangle, 1533 i, by 34 in, with a
section sawed out for the drawer front,
Front, back and ends of the top frame are
mitered and slotted to receive a strip of
hardwood which, when glued in place,
holds the corner joint snug and firm, The
crossbrace between the two pairs of legs
i held with dowels a5 well as mortise-
amd-tenon joints, Before assembling the
desk frame, the embossed or carved wood-
work should be finished., An attractive de-
sigtt i8 shown in the detail. For a very
simple job, trace this to the drawer and
desk front, and stipple the areas indicated

935
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by using a spike having the end filed in a
sort of crisscross design with a three-
cornered hle. A hand-carved job would

be attractive if you have had experience
with carving tools, but, of course, it wduld
be more difhicult,

Envelope racks on the backhoard are
made of flat iron about 1 in. wide and
hammered to givea handmade effect.
The desk top s built up of 3-in. material
in suitable widths, glued together and
sandpapered until the joint is not visible.

It 15 screwed to the frame from the under-

side, A very pleasing fin-
1sh 18 obtained by giving
the raw wood an applica-
tion of walnut water
stain, and, before it is
fquite dry, rubbing off
spme of the color to give
it & worn appearance. [f
OHE EXETCISes care in -
ing thiz, hghtening the
tone just where ones
arms and elhows wounld natarally rub the
wood, an effect of age iz easily attained,
When the staining is completed, apply
white waed fller, which works into the
grain and still further increases the effect
of being ared. Finish with three coats of
thin shellac, sandpapering after the first
two coats are dry with a fine grade of
sandpaper. Furniture wax may then be
applied, if vou desire. The stool that
matches the desk is essentially the same
construction and should, of course, be
riven a similar finish.
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Harrows
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Quick Method of Sharpening Disk

Cne farmer sharpens his disk harrow at
home in less than an howr at practically
no cost by belting it to a small gasoline
engine, A pulley is first attached to one
end of a short length of pipe, which serves
as a shaft that ships snugly over the cnd
of the disk axle. Two lengthwise cuts are
made in the end of the pipe with a hack-
saw. These should be at right angles to
each other and about 3 in. deep to permit
the pipe to spread enough to slip over the
disk axle. Next place a U-shaped piece of
fairly heavy flat iron, drilled in the center
to slip over the axle, and bolt it to the
pipe, leaving enough space between the
end of the pipe and the iron to take the
axle nut. Now remove the latter, put it in
the space provided and slip the assembly
over the end of the axle. As the nut 15
driven up tightly against the disk, the end
of the axle is forced into the pipe, which
terids to hold the pulley assembly from
wobhling, In uze, the harrow is jacked up
clear of the ground by setting blocks un-
derneath the axle bearings and the disks
are sharpened individually by holding an
emery stone against them as they revolve,
—Clifford H. Kelty, Urbana, Ia.

Masonry-Drill Guides Made from Pipe
and Fittings
Here are two guides that will be found
helpful in drilling vertical and horizontal
hales in masonry, The vertical guide con-
gists of three picces of pipe, three tees, one
elhow, a nipple and a floor flange assem-
bled as shown and mounted on a plank,

which serves as a base. The plank has a
hole cut directly under the vertical pipe to
allow for wvisibility and free working of
the drill. The horizontal guide embodies
the same principles. The base is extended
so that the operator may stand upon i,
and the guide has two standards, For hest
resulte with these guides, take a standard
star drill and butt weld it to the end of a
steel shaft; you will them have the sn-
perior cutting qualities of the standard

"-WﬂLL
P —" L
o [ 2= ¥
GUIDE FOR ’
| CARILLISE VERTILAL "
| WIOELH,

|
| i

Two Guides That Help in Dellling Yertical and Haori-

zomtal Holes in Masonry with Star Drills

tanl, plus the true guiding values of the
guides.—John E, Hyler, Peoria, T
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Auta Casing Checks Momentum of
Bricks and Prevenss Breakage

Old Auto Casing Serves as Bumper
on Brick Chuite

In tearing down a building, the wreck-
ing crew fastened an old auto casing near
the bottom of the brick chute, which
served as a resilient bumper that bounced
the bricks off on both sides of the chute
and prevented them from breaking, This
also helped the man who piled them on
the ground as they could be picked up
with little risk of getting his fingers
mashed. =W, W_ Dryer, 5t, Louis, KMo,

Air Blast Has Many Uses

Tools that become too hot in service
may be cooled by keeping a blast of air
trained upon them, while certain steels,
especially high-speed steel, are sometimes
quenched in a blast of cool air during the
heat treatment instead of weing liquids for
the purpose, For the removal or transfer
of =mall parts, a blast of air is very con-
venient. In ejecting small partz from ma-
chines into a chute or container or onto a
conveyvor, timed blasts of air are often
uaed, while dies and other tools are often
cleared of scrap or trimmings in the same
manner. In one instance, a blast of air
was used to return a hernishing ball to it=
top position after it had been forced
through the holes being burnished, the
valves for providing the blasts being eam
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or lever-operated in order to time them
properly. Blasts of air are also used for
quick mail delivery in inter-plant systems,
and in some instances, for carrving mail
hetween airports and city post offices. In
these svstems, the mail to be transported
15 put in a cylindrical container, which is
placed inside a smooth airtight tube buried
underneath the ground between the points,
and a blast of air is released behind it,
conveyving it to the other end of the tube.
This idea has also been adapted for nse in
threading wire through long, curved con-
duits, a length of cord first being blown
through the pipe and then uszed to pull
the wire through the conduit,

Hinged Wood Covers for Paint Cans
Save Time in Workshop

When small amounts of glue, shellac
andd paint are used frequently in the work-
shop, these quick-acting covers for the
cans will save time, They are blocks of
wood sawed to fit over the tops of the
cans and have
shart extensions
to permit hinging
them to a wall or
to the back of the
workbench. Coil
springs fastened
to the underside
of the covers and
the top of the
hench, as shown,
hold them snugly
ot the cans,

Adjustable Stop for Hacksaw Made
of Flat Iron

Mechanics who desire a stop on a hack-
saw to assure uniformity in depth of du-
plicate saw cuts, will find this stop handy,
It consists of two
LU-ghaped pieces of
flat iron clamped
over the saw frame
to carry a third
piece, which acts
as the stop. The
U-shaped pieces
are slotted for bolts, which are ftted with
wingnuts to make adjustments.—A. H.
Wayvchoff, Phoenix, Ariz,
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Cellophane Prevents Broken Drum Heads

Any drummer who has been in a parade
during a shower knows the outcome—
usually a broken drom head. This can be
avoided by removing the counter hoop of
the drum and placing a picce of cellophane
over the head, after which the hoop 12 re-
placed and the cellophane is stretched as
the drum is tensioned,

Moisture Filter for Your Paint
Spray Gun

Condensation of moisture in the air
hose of a paint-spray gun can he prevent-
e by nsing this filter in the hoze hetween
the gun and the compressor. It consists
of an 18-in, length of 3-in, pipe, capped at
boath ends and Glled abont two-thirds with
cialcium chloride, The upper cap 15 fitted
with a pipe nipple and the lower one with
a pet cock for draining off the condensed
moisture. A filter pad, made by sandwich-

THREATHD FOE PIFE €AD

LRRCELI R CRLOde

I PIFE_,

Filter Made of Fipe &

Flitimgs Remaoves |

Condensed Mois-

ture Eram |'urI Haosn

¢l Paint-Spray
Gun

g a felt disk between two wire-mesh
disks, is placed between the upper cap and
the pipe to keep foreign particles from
getting into the hose. Attachment of the
hose is made by means of the nipple
screwed into a tapped hole in the upper
cap and one in the pipe just abhove the
lower cap—V. L. Anderson, Marvville,
Missouri,

[ A test-tube brush, obtainable at whole-
sale druggists or laboratory-supply houscs,
hag been found to be =atisfactory for
cleaning chips amd dirt from the hollow
spindle of a small lathe.
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This Chizel 1z Made of Hig&-ﬁpﬂd Seeel and WEll Cut
Through Mast aterials Easily

Chisels That. Really Cut

You can make a chisel that really cuts
by inserting a length of high-speed stecl
rod, ground to shape and properly hard-
ened, mto a soft-steel handle, The chisel
shown in the photo hag a handle made
from a piece of M4-in, steel rod, A hole
was drilled m one end to a depth of about
54 in, to hold a piece of 4-in, high-speed
stee] rod, larger than the hole so that it 35
held tightly., The chisel should he sharp-
ened ona soft prinding wheel.

Dies for Forming Sheet Metal

You can easily make dies for forming
sheet metal in your own shop, The ones
shown in the drawing arc used to form
sheet-metal cups and indicate the method
used to obtain more elaborate drawn-
metal shapes, A punch is used for the in-
sidle of the cup amd a die with a screw
gland holds the disk. The cupping die 15
placed in a press and, with the metal in
place, the flat disk is pressed through the
circular opening in

the die. To curl PARCH. DK # LMD

o =]
the upper edge, 5‘*!’;-!='?T_"-'I."I M,
similar tools are ey | o |

nsed. The punch
in this instance has
A Concave TECess,
which engages the
upper cdge and
forces it over,
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Improvised Equipment for Tracing
on Mimeograph Stencils

L TLECTRIC LAMP
I FLACLD IN DRYAER

Tracing Drawing on Mimesgraph Stencil with Equip-

ment Improvissd from Glasas and Picture Molding

When regular equipment iz not avail-
able for tracing drawings on mimeograph
stencils, vou can use a picture frame. As
this is already rabbeted at the edges, a
picce of glass can be fitted in it on which
to do yvour tracing. A clearance of 14 in,
should be left at one end between the
frame and glazs. Place the drawing on top
of the glass and over this lay vour stencil.
Puszh the paper backing of the stencil
through the zpace between the glass and
the frame, folding it back out of the way.
Now put an electric lamp inside one of
vour desk drawers, lay the frame on top
of it and start tracing. When the lamp is
turned on, the light will shine through the
drawing and make the tracing job easy.—
Theadore Leitz, Cleveland, Ohia,

control attached to a hygrometer,

able for home workshop owners,

COLONIAL SPINNING WHEEL

FOR THE MODELMAKER

WOODEN PICTURES

trays, table tops, hoxes, ete.

In Our Next Issue

IDEAS FOR MAKING MONEY ON THE ICE

Includes miniature lighthouse on a sled, large enough to shelter one person,
who serves coffoe and hambuargers to skaters.,

HOME AIR CONDITIONER FOR HEALTH

Humidifier for nse in homes and offices works automatieally with an electric

AMATEUR CHEMISTS EQUIPMENT
Handy workbench and other homemade items as a Bunsen burner, distillation
condenser, lest-tube rack, and ztands for heating flasks,

TYPEWRITING NAMES ON TOOLS

Typewriter lettering transferred to vour tools with aid of mameograph sten-
cil, withowt the use of acids or clectricity,

MOTORIZING YOUR WORKSHOP

Shows just what yon can do with the improved motor-driven machines avail-

Accurate reproduction of an antique spinning wheel having a pleasing de-
sign; largely a wood-turning project,

Midget model of U5, “Pensacola,” a recent 10000-ton treatv cruiser. This
ship model is complete in one issne,

Assembling little squares of various kinds of wood for wall plaques, serving
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had a =~ 7Sy <

FIGHTING HEART
So has the |934 =~ |
HARLEY-DAVIDSON & . =

KEI'CH EL—"The Assassin”—had the
punch, and FIGHTING HEART
that world’s diamPinna are made of,

So has the 1934 Harley-Davidson, Trs
new TINT motor delivers 36 hnmpuher

at 4600 R. P, M. Think what that means
i and s I Pit it Eg:lmsl: tuugh
hills and hub-deep mud. You'll find it a
true FIGHTING HEART, like Ketchel's
— and the tougher they came the bet-
ter he liked it!

Other features of the 1934 Harley- |

Huriay-Dwridess Metor (ie_, Dept. P.. Milwsakes Wis.

N .n'.\_"\“\-
F l||'.'|" ¢
S o

¥

Davidson live 'l.IE’ i its sarlonin, santoe.
Sweeping Air-Flo lines and striking color
cnmbm.anmm give it rare beauty and

"elass”, Mechanical improvements set new

standards of comfort, easy-handling, rug-
gedness, and economy.

See the 1934 Twins and Singles at
nearby Harley-Davidson Diealer’s—
about his Easy-Pay Plans,

LD

ask

Lziarsated o the “Fighiing Haert."' Sand (lestraied |t

[ Tusligre Slamp b sncloss]l io cover coat of oelfing.

. I
MAIL THIS COUPON !
| . ensspe amms bt |
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O tripods. . .no long poses | Now you can
hold the camera in your hand and make
snapshots anywhere indoors. You can catch
your subjects in unposed, natural attitudes
.. .get the pictures you have always wanted.
Inexpensive Photoflood lamps screwed in
the regular room outlets provide the light.
Or use the convenient Kodaflector, shown
at the right. With two Photofloods it is
equivalent to 5o ordinary roo-watt lamps.
Use any Kodak with an £6.3 or faster

POPULAR MECHANICS ADVERTISING SECTION
) . s
Now it’s easy to make

SNAPSHOTS

INDOORS

1 /25 sscond st 1.0.5. 3 Phetollood lamps
Hodak Super Senzitive Panchromatie Film

lens. You will find any of the three new
models at the right ideal.

Load with Kodak Super Sensitive Pan-
chromatic or, if you are using a miniature
camera, with Panatomic Film. . . both these
new high-speed films are now obtainable at
your dealer's. and discover for yourself
the thrill of indoor snapshots.

««WITH THESE NEW PANCHROMATIC FILMS

BideR:

HODAK SUPER SENSITIVE
PAMCHROMATIC |5 an cxcellont
fitm for imdoor smapshofs. Thres
times a3 fast as Yerichrome under
arcificial light, Completely calarsen=
gitive. In rolls and packs, nll popular

HODAK PAMNATOMIC |5 also a
fast, nll color-sensitive film, with an
extremely fine grain which makes it
specially suitable far tiny negatives.
Sizes to fit all small camems.

Whei writing {0 advertisers please mendlon Popular Weckanios
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«-««WITH THESE

FINE, FAST KODAKS

KODAK 5IX-16 (left), equipped with the famous £4.6 Kodak
Anastigmat, has ample lens speed for indoor photography. Beauti-
fully designed, it is the world's mest compact camera making
2! x 44 pictures. Has Diodak shutter with speeds up to 1,100
second, and secondary shutter and focusing scales which are
clearly visible in picture-taking position. Kodak Six-16 (214 x 41§),
with £4.6 lens, $30. With /6.3 lens, $17.

Kodak Six-20, for 214 x 3)4 pictures, with f4.5 lens, $28; with
JS6.3 lens, §16.

KODAK VOLLEMNDA = an
ideal camera for both indoor
and outdoor shots, It is preci-
siom-built, compact, easy to use.

The model at the right has an
f3.5 anastigmat lens, &-speed
Compur shutter, and eye-level
finder. It takes 16 pictures on a
vest-pocket roll of Panatomic
Film, the new fine-prain film
which makeg beautiful enlarge-
ments, Price of £3.6 Vollenda,
$£27.50. Vollenda 4.5, with
Pronto shutter and built-in
galf-timer, $19.560.

KODAK RECOMAR (left) is equipped with a fast £4.5 Eodak
Anastigmat lens and a precise Compur shutter with speeds from 1 to
1/200 of a second. A fine picture-taking combination for all occa-
sions. Has ground-glass focusing back, brilliant and direct view
finders, double extension bellows adaptable to long-focus and wide-
angle supplementary lenses; and built-in self-timer, Uses either film
packs, cut film, or plates. Recomar “33" (31 x 414, $48. Recomar
IR (314 x 314, $40. Supplementary lenses, $3.60.

««:AND WITH KODAFLECTOR

Withthe Eodaflector, shown atleft,it  quality, equivalent to that of fifty
is an easy matter to get light enough  ordinary 100-watt bulbs. The two
for snapshots anywhere indoors. reflectors are easily adjustable to

Especially designed for the use of any direction or height up to & feet
low-cost Photoflood lamps, the 4 inches.

1154

Eodaflector makes two lamps do
the work of nine—furnishes an in-
tense light of hiph photographic

Complete with reflectors, stand,
sockets, and twelve-foot connecting
cords, the Eodaflector costs but §6.

IFITISN'T AN EASTMAM, IT ISN'T A KODAK

EASTMAN KODAK COMPANY, ROCHESTER, N. Y.

Please send me your latest camera catalog and booklet telling
how to make indoor snapshots,

A [ T USRSy o, i Sty G SR g g ey eyt g e P L
¥ 2 Ly
-~ YN L
1 i
Hodaflector, with stand, 55 R s it e W A e L T TR T Biade . . "
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IT TAKES

HEALTHY-NERVES ..

10 RUN. 308 AT Q‘ &

® MR. HAGENLOCHER says, *1£ 1 were
giving one simple rule for successtul bil-
liard play, I should say, “Watch your
nerves!” That's why I've smoked Camels
for yvears, They never upset my nécvous

system.”’

K -

Gteady Smokers turn

"1 know of no sport,’” says Erich Hagenlocher, *'that
placesa a greater strain on the nerves than tournament
billiards. The slightest insecuracy, the most fractional
miscalculation can ruin an important run, If 1 were
asked to give one simple rule for suceess, I should say,
"Watch your nerves!’ That's why I smoke Camels, and
have smoked them for years. I like their taste better and
they ‘re milder. But more than that, they never upset
my nerveus gystem, and believe mo, I smoke plenty.™

L = o

There iz a difference between Camel’s costlier tobaccos
and the tobaccos used in other popular cigareties.
You'll notice the difference in taste and in mildness—
and Camels never jangle your nerves. Yoo can prove
this yourself. Begin today |

4

Wher writing to adesrtisers plense mention Pepular Mechanics



POPULAR MECHANICS ADVERTISING SECTION 117A

® LEFT — ERICH HAGENLOCHER, twice 18.2
balk-line billiard champion of the world. Healthy
nerves have carried him successfully through the
stermest international competition to many titles.

® BELOW —TALKING IT OVER calls for more
Camels. Steady smoking reveals the true qualiey of
a cigarette, Camels keep right on tasting mild, rich
and cool...no matter how many yvou smoke.

IT IS MORE FUN TO KNOW

Camels are made from
finer, MORE EXPENSIVE
tobaccos than any other
popular brand. They give
more pleasure. Your own
taste will confirm this.

Copyright, 10id
R T, Meyrmlids Tobaso Company

| NEVER GET ON YOUR NERVES
NEVER TIRE YOUR TASTE

When wriling fo advertisers please mention Populer Mechonics
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SEND
FOR

TRIAL PACKAGE

CASCO 5 GLUE

It will work wonders for vou as it has for thousands
of other Popular Mechanics readers. Things that
would not stay glued before . . . now you can put
themn together permanently, in spite of mois-
ture, heat, rough usage or plain ne t.

New Easy Method
of Building and
Repairing Things

Home craftsmen and amateur mechanics everywhere
are discovering how CASCO Waterproof Glue, the
wonder-working adhesive, makes it possible to glue
Ii'.ung_: mmi}', |:|1.1|.-|;I:[41.' and mfﬂlﬂﬂﬂﬂf'}"
i as 15 done in big woodworking and furniture
Actorics.

And they are amazed and intrigued to find that

POPULAR MECHANICS ADVERTISING SECTION

MIDGET-TUBE RECEIVERS FOR
EXTREMELY SHORT WAVES

(Continued from page S07)
changing the turn spacing of the tuning
coils which are about 4 in. in diameter.
The frequency of the transmitter was ad-
justed by means of a variable condenser
to bring it into tune with the receiver,

A four-tube set consists of two stages
of tuned r.f, amplification, a detector and
one audio stage. This is shown directly
below the two-tube recelver and 15 houzed
in a brazs box 7 in. long, 3 in. high and 3
in, wide. The coils are tuned with very
small variable condensers and the battery
leads are inclosed in metal shielding.
Screen-grid tubes were used in the r.f.
stages and triodes, three-clement types,
in the detector and audio stages. It will
be noted that these small tubes are with-
out bases, some being supported by their
terminal leads while others are mounted
in holes cut in the metal stapge shields.
The tuning range of this receiver was
from about 95 to 110 centimeters,

The engineers point out that the tubes
which have been described were made in
the laboratory for demonstrating funda-

1“*\ﬁlhr:ml principles, rather than for pmrluc-
mg a commercial di:'il[-_;n However, it 15
lhﬂp:d that these experiments will he of

CASCO . . . a clean non-odorous powder . . . is ,_%1. alue in the future development of spe-
mixed so quickly with cold water mnto a creamy,  ‘\ial short-wave tubes,
casy-spreading, gquick-setting glue of wunequalled dl
strength. Y

Unlike ordinary glues and pastes which harden = Auturnatic Line-Voltage Regulator
merely through evaporation, CASCO SETS . Saves Tubes
CHEMICALLY LIKE CONCRETE. .m-tldea' ; 3‘

glued with CASCO stay glued.

CONVINCE YOURSELF

free  aample and
CASCU"E I]IJI|JI.'!' The ifree lImErf wOn
receive willl contarn -ttlﬂ-'l.lﬂ!l (513 :'u
a tedt job and prove CASCOYS superice-
iy, Im lacger l.|_1.r.l:h.1.lhli CASCD many
obhtained from yowr Hardware, Paint or
Huﬂd:“'l‘ suspl'r Diales. .!.l"; b, can 4ilc;
[ also 5 Ib. amd 10 IB.
mulun peoal I:l-

GOOD FOR FREE PACKAGE

THE CASEIN MFG. CO. OF AMERICA, INC.
207 East 42nd Street, New York, N.Y.

Flease send me, absolutely Free, s snm-
ple of CASCO Waterproof GLUE.

In appearance
- much like an ordi-
nary radio tube
fitted with fat-
prong connec-
tions, this self-ad-
justing amperite
regulator may be
#sed in public-
address systems
and receivers itted
with flat-prong
ballast sockets,
With a suitable
adapter, it will
regulate unstable
line voltape to any
a.c. set for longer
tube life and bet-
ter reception.
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THE BOY WHO DISCOVERED THE

$1150.00 CANDLE

HOW DENNIS COLLINS WON FAME AND A BIG AWARD WITH HIS
GILBERT CHEMISTRY OUTFIT

“I have always wanted to be a chemist, and when
my Dad gave me a Gilbert Chemistry Outfit, 1 was
the happiest boy alive. 1 knew Mr. Gilbert made
the bnest chemistry setd in the world—and a b
can't be a good chemist unless be has good chemi-
cals,"

“] wrote to several big chemical companies about

¥ ;.nd hc.l'urc En:u.g nlalL] ll:li :h:m nEEEEd

me $1,150.00 in cash plus a contract guaranteeing

me a 3-year position in their laboratories, Gee, 1t

was swell to that check, and you bet I'm glad
I became a Gilbert Chemist.”™

INVENTOR'S
OUTFIT

How would you like to
do what Dennis Col-
ling has done!l Have
a chemical laboratory
of your own. Make
chemicals change color
—transform liquids in-
tioe. rkling crystals—
ln?:xplure thousands
of other chemical mys-
teries. You might
even make a brand.
new disc and scll
it for a lot of money,

The new Gilbert In-
ventor's Laboratory

-

Chagfin Mo. 12

TR TIIELD

L [~

“Every day I made new discoveries. 1 learned how
to make invisible ink—how to change water into
milk. One afterncon I tock some of my chemi-
cals, mixed them with wax and made 4 mystertous
looking candle . . . and when I Lit it, it bierst ino
a blue flame.™

Outhie makes vou a real chemise. It contiins
enough chemicals to make hundreds of ecom-
pounds-—test tobes, mortar and pestle and other
tascinating equipment. Packed in a handsome
laboratory kit, with metal work tray and detach-
able legs, Complete with three exciting books,
Chemistry, Chemical Maogic and Glass Blowing,
#1000, Other Gilbert Cutfits from 1 up.

But be

Ask to see them at your local dealer's.
sure it's a Gilbert outhit.

*100

“Wonderful discoveries kave been made in chem-
esiry, ft I believe even more wonderful ones are
vet fo be made. I would like to see more boys win
honors fike Denrirs Collins,

award to every boy who
patents a chemical process.

Ta every boy ouinimg
a Galbert Cherristry Ouifit and who secures o United
States patent on o chemical process before he iz 18
FEaTS old, I =il present a check fnr$i’ﬂﬂ.ﬂﬂ."

Frev Chemeiatry Jook—TFil our chis coapon and mail & today
far Free copy of Mr, Crilbert's oew k, “"How es Become
a Chemisg,”” fllustrating and describing each oot and ll.-llirl\-j
oii abour the exciting experiments you £en ru':fu:rn =
of your copy now, and also a free :up-ply of secrer code ink
—————— . e E— — —— ——— —
Mr. A. . Gilbers, The A. C. Gilbert Co.,

362 Erectos Square, MNew Haven, Lonn,

Please secd—Free—illuscrated book, ““Hew to Beiome a
Chemise,"™

When writing to adverlisers glease mentlon Popular Meckanics
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EVEREADY PRESTONE.

The same safe, all-winter anti-freeze sold last year for

$4.45. Concentrated—not diluted or cheapened in any way.

TWO MINUTES OF YOUR
TIME in reading the facts on
thiz page may save you many
hours of driving-discomfort
this winter. Do not wait until
the hrst freezing day comes
to decide the kind of anti-
freeze wou want. Learn the
facts mew,

Economy plus safely

Boil-away anti-freezes smell
up the car. They are infam-
mable. They evaporate in
warm weather, and]fcav: your
car unprotected against the
next cold smap. Their one
appeal in the past has been their low initial
cost. But today, at the new low price of §2.95
per gallon, Evercady Prestone iz within the
reach of all. And, of course, in all-season cost
it offers real economy. That's because one
filling of Eveready Prestone gives you com-
plete protection all season long. No replace-
ments, no costly repairs for frozen engines,
no rust.
Permanence plus rust protection

With Eveready Prestone you get this perma-
nent anti-freeze protection without the pen-
alty of a rust-clogged radiator and owver-
heating.

Many so-called *just-as-good” anti-freezes
are being offered. Some give protection for a
Iimited time; others are immediately harn:lful
to your car. To bring you the truth, “perma-
nent” anti-freezes have been E'I.:I.h_]l:c‘t!d. to
exhaunstive tests,

For hundreds of hours, each product was
run through an automobile cooling-system at
a speed and engmcvtumptramru Enmﬂi' ﬂupf:-
cating actus] driving conditions, er thiz
test Everesady Prestone was unchanged after
1000 grueling hours, Other anti-freezes in the
same test broke down and became definitely
corrosive to the metal in the cooling-system
in from 50 to 200 hours. This test means that
Eveready Prestone will protect your car for
25,000 miles of driving and upwards.

Don"t buy water when you can get it ot of
the apigoi

Don't be fooled by “tricky™ prices. Labora-

tory measurements show that many “per-

manent” anti-freezes are nearly hsif plain,

This Chrysler & (Modal 1933) can

be prlﬂumﬂ ta 107 above ero

with 1 gal. of Eversady Prestonse
at a cot of $2.95.

This Wiilys (Model 77,°33) can be

protectad to zero with % of a gal.

of Eveready Prestone at a cost of
$2.232.

ordinary water. Eveready Prestone is con-
centrated — all anti-freeze. Here's a little
revealing arithmetic:

For a Model A" Ford

pose an anti-freeze which is cone-half water
sells at §1.50 a llill:lrl. :rl:-iulrmt 274 gallons to
protect & Mode to 107 helow zero., Hﬂl

Amount of Eﬂ:r:adr Prestone needed to 'prul:-ul:
to 10° belaw zero is 154 gallons at §2.95 a gallon,. 3.72
Saving § .59
pluz safe protection from rust and corrosion

Do not confuse Eveready Prestone with elther
aleohol or glycerine

There is mo other anti-frecze “the same as
Evercady Prestone” or anything like it. Ever-
eady Prestone is a distinctive, patented prod-
uct. It protects wour car not only against
freezing, but also against rust and corrosion
in the cooling-system. Its use reduces the
corrosive action of water on cast iron 9553
on other metals of the cooling-system, 759
Eveready Prestone is approved by ev
car-manufacturer in America, as well as by all
leading radiator makers. It is fully guaran-
teed by National Carbon Co., Inc. Have it put
in now. It won't evaporate, or heat up your
motor. With Eveready Prestone in the car,
the anti-freeze question is off your mind for
the entire winfer,

Tartad @ Approved

NATIONAL CARBON COMPANY, Inc
General Offices: New York, M. Y.

[Fadt of Meion Carbids and Carbon Corporation

- e e
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The important thing in buying an enti-freese is to figure cost to a definite |
protection poini, not the price per gallon. See how reasonably you can get
allavinter protection against freesing and rust with Eveready Prestone. '
y
GALLONS OF EVEREADY PRESTONE NEEDED TO PROTECT TO THESE TEMPERATURES |
1a° 19° 10~ 19°
CAR MODEL e | 2808 | L0 CAR MODEL | 2o | (O .
Buick, 32.50, "A2; 42.50, "33 3|1 | 1% ] Lasalle 3401, "30; 345, 31 134 |2 |2 [
40, "300; 3260, 32 1 l1y |1y 345, "12; B45.C, 82 13 | 235 | 234
S0, &0, 30 330, %33 [ 115 ) 2 E1 .
13, Bin.00, "33 155 | 13g [ 2 | Mash 660, *31; 960, "33 ylr |1y
AZA0, 3200, A2 1% 1% | 2 HEO, RE WA 1000, %33 | L T4 | 18§
8010, "Z1; 00, "32 14 |2 |a2K
Cadillac 474, 32, 700, 33 16 | 2 284 10170, 1070, *33 1| 134 | 1mg
255, "32; 355.0, A2 13 |24 | 284 Spec., B, Twin Ign. "33 | 13§ | 18§ | 23§ B
452, "32; 450, "33 I8 | 2N | 2N Amb., B, Twin Tgo. "32 | 134 | 2 23 .
i . [ L
Chaevrolst s, I’":"' Stand. k3 M1 L oidemobile | Fi2, 6,32 F33,6,°38 | 1 | 134 | 1%
: 41, ', "1 Mol 1M Liz, & "5z Laa g, as | oang | iag | 1
©1 Chryster 6, '31:m e tancan |1 | asg | 1
j A, CL., 23 1 | 1% | 2 | Peckard 10012, 1iKd-4, "33 1 |13 | 2 ;
! Irap, Custom, "32, "33 | 2 2k | 3 B30, Bad, "3ls5ed. 32 | 1IN | 1% ) 2
1 B45, “31; Dol 732 13 | 2K | 234
| DeSato 6, "31, 32 1| 1% |13 .
: 8, "1, "1%; 6,33 eI 1005-6, "33 2|4 .
Dodge 6, "33 1 [ 134 | 13¢ | Plerce-Arrow | 54, "i; 836, "33 EAER T
y B, "33 155 | 1 | 2 5l, 52, 53, "32 2h | 34 (3N -
1236, 1242, 1247,"33 | 204 | 81 [ 3y 0
| Esex *29, "3, "31, "32 1 |1 | 2 '
[ Essa i, "53 |1 1% Flymouth ‘ul, "3 Flig. Power 1 15 | 14
T-::‘lm B, "5% 1 14 | 1% Sin; De Luaze "33 1 1% | 14
" Ford ACZR IO 'E0,°31,°32 | Y |1 | 1Y | Pontise w0 6,An 8, (1 1N | 1M b
g V4, "33, "an 144 | 2 2y &, 32 14 | 2 EE
r. Hwdeon B 303 8, 3L U218 U LM L3N geudebaker | Dict, 31 82, 33 14 | 14 | 1%
53,33 1 14 | 14 6, 32 i1 134 |
Hupmebile | B, 1, "30; H,'51,732 | 1% | 23 | 2% Dhict, 8, "32; 6, "33 1 1y |1 I
| LA, 51 "R 321,733 (1 [ 134 1% Com. 75, 33 1 1% | 1% [
226, "AZ; 326, "33 1% | 2 |am Pres. B, 52 14 | 1% | 2 ;
273, *33; %3, 13 13 | 1% | 2y 92, Al 13 |2 |2y
et COST OF EVEREADY PRESTONE
14 gallon .. 81.50 114 gallons . 83.72 2gallons ... $5.90 2% gallons. §8.12
33 gallon .. 2.22 1% galloms. 445 21 gallons. 6.67 3 gallons,... 885
1 gallom ... 2.95 1% gallons. 5.17 214 gallons . .40 311 gollons .  9.62 '
S T T T L : T T : A
FIND YOUR OWN CAR N THIS CHART. [F your car is not Nated, see sour doaler. He has o complete chart

showing svory car made. The amounts of Ecercady Prestone required, s shown hore, do not allowe for the copacities
af hot water heaters. If you have a hot water heater, or if you need (o protect your cor Lo any lower LTS,

dovien to 607 below sero, coneplt yonr dealer,
Whon writing to cdeertisers please menfion Popular MWeohanios
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— e e MODULATOR UNIT OPERATES
. ___._.—-——}_;:Zﬁﬁ:?—:——-—-_. SEVERAL REMOTE SPEAKERS

' I will show up to 130 milliamperes on strong
signals when working properly.
D ™, The power-supply transformer should
/f LOVING HANDS AND have very good regulation and furnish 400
SHARP TOOLS CREATE

MANY HOME-BUILT

volts d.e, out of the Glter. The toggle
switch 1s placed in the primary of the

Z rl{:\.w le u} T, ,

L i‘-.."i 15& + .'!q_q o H
j%" ”’ZEL””‘H G
| r.-!J:u m

% bttt ¥ 1 T TS
, Ao L HET
[ RO J_ﬁtﬂ.ﬁg 1y
i PR
e
| £g ety
-3 i Fat

[ONDEKEER BLOCK WITW MRH WL LMITS: 34
LIS P s el LTS MOURTLS MERE R

SHIILD LAELE M ! Toe51E ETEE
| FRL-AMFLITILR L] 1 Fate .

_é_lill”. I..FI L=

otr can do better work quicker when edge tools |
really are keen, Christmas gifts call forth any
man's best effort, and sharp tools kept sharp

on the Carborundum Brand Combination Stone :

help the project to success. | i [ I ™R cHaer

This *“*double doty™ sharpening and finishing

stone iz made of Carborundum Brand Silicon Car-

*of hurpn
IHAKS,

bide=—the manufactured abrasive. With one side ] .
coarse grit to take out niclks and bring the tool to an iq - o AT | ) :
edge, the other side fine grit for finishing the edge. - 1] —4 a3

Every stone guarantesd uniform in grit and grade.
Does not readily fill nor glaze over. Wears evenly. plate transiormer o that the tube fila-
Lasts a lifetime. Use it dry or with oil. ments may be kept liphted at all times and

the plate voltage turned off when it is not

CAR BW N D U M m?lfﬁ:‘gﬂlunit is to be used for public ad-

ki dress, or as a phonograph amplifier, the
CC}MB'NATION STONE output transformers in the various dy-
namic speakers should be used. All speak-
ers are connected in series across posts 1
and 2 of the class-B output transformer,
The speaker fields, of course, must be sup-
plied with eurrent from a separate source.
A large blueprint of all diagrams will be
available at the time this article iz con-
cluded. When used to modulate a phone

F'In.lnlmdmn!nn:.'muﬂ Bnoks=

let om * How to Sharpsn W ool -Warking

1 Tools,” with absciutely no obligation transmitier, a choke and condenser couple

T 2 the output of the modulator to the ampli-
I I e s ey S O G A S g LS T SRR ﬁEf E'L'IhEE i_“ tht tfﬂnﬁrﬂ.iﬂtr, Thtit‘ Eiil=
E T erp_—— nections will be shown in Part 2 of this

TOWE RIS .11t omesb st ees et ss et | article, in the January issue.
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Tothe luckiest men in the world

A FATHER AND S

HIS Christmas give your son a present that will

cement the partnecship between you—and do
mare=help bim o become I.]I:I.i.ll,!ka-l.l'liﬁklln anid re-
sourceful. Such a gift 15 a Lione] Electric Train, For
Lionel Trains are more than toys. They teach hoys
how to develop skill with their hands and brains,
They help boye form the habit of thinking problems
out for t!’:emse] ves. 1our boy will not only have the
fun of building and operating & model raileoad,
but the opportunity to tackle actual problems of
railroad operation,

Help him learn as e plays

Take the coupon below i a Lionel dealer and gei. FREE, the none
G2 e Lloned Model Haileoed Plomsndag Book tliar liows (1) how
f pilan and haild a medel raslroad syetem, (2 what g pet to make
it true o life g0 the last decmil, Yoeer L o b8 sor eady 1o go o a
Liomel dealer—matl the cowpon and we will ol this R e e e
ook i you send Wip o cover bandling apad msiling costs,

Chug! Chug! Chug!

Mow Lianel Elsctric Tratng sownd as well an dosk ke read trafns
« o« They chug bke actoal bsoomotives, This "CHUGGER' devinn
§i an enclusive Lingel feanere. And for e Erat time ofl Lionel
Eleotric Traine have KEMOTE CONTROL, which enables yan
By #Barl, slop e reverse bhe locomoative from apy distanes, Lione]
Elsctric Trains can be bought for es locle e 85795, .

Loonel-Iwen Elecirse Traing with Transformer-Stakinn

from $3.75. . . Lionel - Ives Mechanicals (fur junbos)

aelow as §1.50.  {Prices swliest re changs. )

ON WHO ARE PALS

[ ]
m ot Lienel’s thrilling "True
Raileoad Adventures.™ Eup.l:r
Wednesday ot 5:00 . M. and Sunday ar
d:00 P, M., E 5 T, over NBC-W[JZ Network
starting Nevember Sth, Look in wour nowspaper
under " True Railroad Adventures.”

Giey

=it L=t e

LIDNEL CORFORATION, Depr,0-2,15 East Z6th St., N. T, L.

I amaolose 10e 10 cover haadling and maillog codts for my copy
af the wew Lione]l Bailroad Planning [oak,

L

&

Harer

Whent writing to advertigers piggse menfion Populor Mechanics
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IGH school boys and their grand-
dadsd get eqlufldﬂight and ammaze-
ment from exploring the secret realms of
Marture with the wonderful Wollensak
Microscope. By the hour they glory

A NEW
WORLD

for his in viewing the marvelous miracles of
£rms zu?j pond-water animalcule—

x M A S iving creatures that soqim, eat, battle,
aplit themselves into two separate

There's a beings, each alive and perfect, Endless
Real Gift fun and instruction. Wollensak Micro-

scopes are smimplified  especially for
amateurs. Ideal for making photomicrographs,

Model 425—Mapnifies 100 to 425 diameters. . ..., .. 51850
MMadel 150—Magnifies TO to LS50 dismeterss . oo eeeowS1L250
Model I00=Mlagnifics 100 dii.TntDEH“ PR 1 15
Slide Ser—haterial for side-making ot homas, %350
At dealess or dinect, shipped prepadd. Dr I: i Ix, Mﬂu-.'rba-\.k Bagr
antee, Catalog of Misroacopes, Telescopes, Biooculase, free, Order today,

WOLLENSAK OPTICAL ©O,, 858 Hudsen Ave, ROCHESTER, M. Y.

g ':.L'd.".:‘ 'r*f_- i'...: ; :
Meadlll'l F-112,CHICAGOD Hros nataiog S

Make Moccasins

Tam Dugan'a Moecaslnklt to make
Pl Inillan moccadlss, Thick waier-
proif  steeelddes amd lsalher Uhange,
Full inseeuetbens. Weal by ikomsaends

.a",,r:'i!,".?:_'a,p_ of boyn and men. Banid shos sleo wilh
plas partegs, ordier {brewn or blackY). Free folder,

The DUGAN MOCCASINKIT

0. H, DUCAN & C0,
Dape. 51T I57 Sumimser Sireet, Moston, Mass.

WITTE ENGINES

Operate on Gaseline, Kerosene, Distillate or Hq.!u.rd Gaa
B e S S e it l_
Baally, Ehﬁ;:ld E-HI!—EIIIJ T!I.m.l:znm

Iearing. m-u.'.u u -I-
Cigily of Teemia, T

Woits fo- FREE unmﬁ
WITTE ENGINE WORKS "'"

1748 Daland Averned 200PF Caxrmpom Strecl

EANEAE CITY. MO, PITTSOUREH, PA.

= ‘-‘-; ELECTRIC FUN!
-k -\.J Maoka thingaapisn, biuze, ahaat, flagh
J i myatify with els: Arialiy] Baak af S0

stunta with 150 wolis, Postpsld, §1
CUTRINE=E SERS, 113-M-Zeml, Camobell, Calli

3 DIMES wiLL Buy THIJF
unigue TYPEWRITER:

A BpAL NUNPRENE BIOE &L s L. WHER BLRLT

HMITAL TFPFE, BIHD § DIMNLE WELL WEAPFLD

roe BOYWS awo GIRLS
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l".!rlqifHE LATEST GOLD RUSH
;rllllllilﬂl:lj {riiem e HHE-[

hammers with far greater eficiency. Fine.
gold is trapped by sheets of ridged cloth
from whose corrugations the gold is later
laundered in giant washing machines.
Much of the economy results from the
harnessing of new forces to eliminate
heavy machinery. For instance, water is
forced into crevices, Heated, it expands
to steam, and when the pressore is sud-
denly removed, shatters the rock.

One of the greatest forward strides in
the ficld of milling iz the ocil-flotation
process. Experimenters discovered that if
ol was injected into a mass of muddy, pul-
verized material and beaten to a froth, a
strange thing happened. (rains of certain
metals, having an affinity for a certain oil,
attmctnd to themselves tiny bubbles and
Aloated to the top to form a scum. By the
use of different oils, the process may be
made selective so that any desired metal
can be picked out and skimmed off.

By today's methods, pold sources that
for vears have tantalized miners, may be
commercialized, For example, on the
beaches of California, Alaska, and other
portions of the United States, lie count-
less tons of gold-bearing black sand. Most
of the particles are too small to be seen
without a microscope, vet there are pres-
ent, in addition to gold, many other rare
minerals. The idea has grown that the
gold in black sand exists in some peculiar
form not recoverable by any known means.
This 15 not true, however, according to a
well-known mineralogist, who recently
stated that the gold may be reclaimed by
cyanidation or chlorination. He thinks
that oil flotation may prove the clue to
commereial treatment of the zand.

A cool billion dollars in gold lies locked
in gravels of northern California. This
vast fortune was placed out of reach of
miners by a law passed in 1893, which
wiped out the 100,000,000 hvdraulic-min-
ing industry of that region. Before that
time, gold was flowing from this region.
Terrific streams of water, directed on the
gravel banks, ripped the soil open and
washed out the gold, leaving behind a wil-
derness of upturned rock and sand. Great
dredges walked overland like huge mon-
sters, literally turning the soil upside
down. Behind them, the land, stripped of

(Contimiaed ia page 128A)
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OW would vou like to be an

automobile engineer and
build a bigmotortruck? Putit to-
gether — piece by piece — with
your own hands. How would you
like to construct a giant steam
shovel, with a real electric motor
—a drawbridge that actually
opens and closes—a towering ship
crane such as used in Uncle Sam's
Navy Yards—an aeroplane—and
other thrilling engineering mar-
vela?

Boys, being an engincer is the
most exciting thing in the world.

And that's just what you are when
vou have a New Erector.

them easier and quicker.

My New Erector is
twice as much fun as ever before. You can
make more realistic models. You can make —————————=—

THE NEW
ERECTOR

Sensational
No. T Set

Conrtairg the powerficl Cilbart IIf-valt
muoatar, all-purpose gear bax, girders, geara
and ather real engineering parts for build-
ing magretic crane, fire sngine, aobomalic
elevator and aper 60 action models.
Erector Sets start at §1.00. Be sure to soe
the Famous No. d—thae =6 Erector
=—arid the Sensational Yo, 7.

FREE —cuir

1254

ool
IR

My Great Erector Prize
Coniest=—=Free Auntomobils
=:rand Total of

1,021 PRIZES!

Here's the greatest metal-moded
prizs g:uml.[*at- e:re_r r:ild- First
MEZs 15 3 Lnes PﬂTﬂ.ﬂ'l.n
nal, or Hou Dam o
Empire State Building, or any
nt‘mfu necring  projeel m

the U YO
Secord prise: Chevrolet sulo-
I'IIEI:;]II].L And ower 1,005 other

B,

ail covpon toeday for dlus-
Leated ' Look-Em- " Baook
and eniry blank for prize con-
e, Tlﬂ'.ndgu- Lo 1he nearest
toy store and select r Erec-
tor,. Take dr along.
And good luck in jmy g
s conlesl.

Yoaur [riend,

AL

THE COUPON

Mr. A, C. GILBERT, The A. C. Ginxet Cosmpany,
380 Erector Square, New Haven, Conn,

TUNE IN—“Engincering Thrills" — Trus stories
about real engineers and their hoir-rolsing ndven tares
in digging the Panoma Canal, building bridges and sky-
scrapamrs.  WIE Network—Swsdays, G:05 P.M. ES.T.
Sen lueal program Hsting.

Semd me the big colored Erector ™ Look-EmaOver™ Book arsd
entey blank for the Erector prize contest—both free,

When writing to adverfisers please merfion Populgr Meckanios
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In a cnm{ ﬁ'ﬂm

that aroma

uTEI’-!IPDRAHY asphyxiation from bad tobacco
in a bad |:|-51:|-|:.?II That's what the doctor said.
And this remorseful hushand learned that it isn't
-unl}r E.PPI-I:'S that ]m:p the doctor away.

Here's a prescription for keeping wives not
only conscious, but happy. Ask the tobacco store
man for Sir Wilter Raleigh Smoking Tohacco.
It's that mild, flavorful blend of rare K:ul‘ur]:_]r
Burleys. When it's packed in a well-kept pipe,
it will give you meore satisfaction than heavier
tobacco, and you could smoke it in a submarine
without upsetting the white mice.

Brown & Williamson Tobacco Corporation
Louisville, Kentucky, Dept. P-312

7] Sand for this

S/ NS | FREE

S TARECARE BOOKLET

Furnn

SR WALTER
Its 158 RALEIGH
—ANDIT'S | by 0
MILDER
—_— —

‘Srogried ot Jatey-

5.'..1..{ J'nlm': it o Armdruedd 1-'

GLASS AND FOOD MADE FROM
WooD

[(Continued jrom page B68)

clears and the sheet becomes transparent.
The glass that this plastic helps to form
conducts heat and cold much more slowly
than ordinary glass. It is caleulated that
its ultimate use in windows will mean a
big reduction in the cost of heating a
home, The glass from wood also 15 sus-
ceptible to vielet rays, Tremendous strides
have been made in the development of the
“wooden-glass™ art, but the end apparent-
Iy is not vet.

The big department and women's ap-
parel stores throughout the country today
are showing and selling hand bags made
from wood, Thev are in browns, grays
and other tones, with beautiful effects due
to the prezervation of an appearance like
the grain of the wood in the outer cover-
ing. The material employed is called Aex-
wood, or wood that bends. It is an out-
growth of the use of plywoods, or veneers,
Wood for pianos and other fine work is
built up, with ordinary wood in the center
and veneer on both sides,

Someone conceived the idea of gluing
this thin sheet of wood to cloth, instead of
to other wood., It worked and wooden
hand bags were achieved. While the wood
would bend only in certain directions, that
was no deterrent, for the only bend need-
ed was in the lap. Formerly plywood could
be used only on the inside of houses be-
cause the rain loosened the glue. But now
waterproof glues have been made.

Rayon, formerly called artificial =ilk, is
another of the forest's gifts to humanity.
It 15 simply a multihlament textile Aber,
the product of plant cellulose, either from
cotton or wood pulp, mainly the latter. In
manufacturing ravon a high-grade pulp
must be used and all impurities removed
by dizsolving the celluloge. The solution
then is forced through minute apertures
corresponding to the spinnerets of the silk
worm. It emerges as fine threads or fila-
ments, which are coagulated either in a
fixing bath or by evaporation, several of
them formed simultaneously being twist-
ed into the strand or varn for spinning.
Finally it goes through chemical processes
to give it the luster of =ilk.

The art of staining the wood of living
trees by inserting dyes into their stumps

(Continued to page 1Z8A)
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The new G P. A. can take it!

On warm days as well as on cold ones

Waather Bureau figures show fhot in the mojorifty of U, 5.
cities, winter's warmeid doy:s are of foast 70P wormer than
the coldest doys—in some coses a3 much as 1172 wormer.

WARM DAYS G. P. A,
won't evaporate gven
ofi the warmaest dava,

..... -

COLD DAYS. Abse.
lute safery. Mo doubt
of uncertainty.

Forget about wour thermometer!
Get that worried look off r face!
One ftlilflﬁg of G, P. A. lasts all Life's too short to bother -.3:; fickle,
winter. It won't evaporate. It's fade-away anti-freezes that wvanish
safe to fill EARLY. whﬂmw:r the weather or the motor

#ets a little too warm,

Mo need worryving this year = not
with G. P. A. Radiator Glycerine prices

* so low! G. P A won't evaporate no
matter how warm the weather. One
filling lasts all winter, Mo refillings re-
quired, - And G. P. A. prices are

DOWHN., Lowest in G, P. A, history.

Read the advantages listed at the
G. P. A, stopa corrosion of alf met- GLYC ; left. Remember, too, that G, P. A. has
als in the cooling system, and re- e ERIN: | no unpleasant edors: that it won't
tards the disintegrationof rebber, THE SAFL wum1-Panes injure Duco.

Stop at the nearest garage or filling
station and get your G. P. A, And be
sure you get genuine G. P. A —in the
red and bleck can. Glyeerine Produc-
ers' Assn., 386 Fourth Ave., Mew York,

* Won't evaporate

* Stays put—causes ne leckage

G, P. A. will stay put in any radi-
ator that is water-tight. Flush
cut the cooling ayatem, check it
for leaks, and fill herup. And get
enough for complete protection.

* Stops rusting and corrosion

* Will not clog or gum

The new G, P. A, in no way in-
terferes with the efficiency of the
motor. Wen't cause overheating.

% 1933's BIGGEST ANTI-FREEZE BARGAIN *

When woriting bo adverfigsers please menfion Pomilar Mochanios
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TAKE THE GRIEF OUT OF

EMERGENCY REPAIRS

A sudden leak in the heating
boler—ike hammer handle fics o
—awader squirts from a denf in L
aule radialor—a drower Enob pulls
o—screws sirip from and lopsen
the door lock—a waler pipe freezes
::ndm{rrﬁ;wm ﬂua!e:} wan b gl
in ep—tariir faparile pol
slaria fo leak—a permistenily loose
nud pufs the vacuum cleaner ouwl of |
businesg—ele., elc.

Poasibilities like these are ever

resent to the houwseholder, but
invite no delays, repair bills or ex-
PENSIVE THEW *hases if you have
& copy of tlze Bmooth-Un Home
Repair Book, and a can of Bmooth-
(On No. 1 on the shelf and like to
prove vourself equal to  the
EIMETEEnOY.

Hundreds of repairs similar to
the above are made quickly,
eneily and cheaply with HI‘I‘IMLE—
On No. 1, which lrt.nau leaks of

-

el

-

Crached Fire Pot

gteam, water, gas, oil, gasoline,
amoke, eto., anchors loose serews,
bolts, nuts, handles, machinery,
ete, and holds equally well in
metal, masonry,
bath room tile,
and wood.

_Bmooth-0On
No. 1 expands
in hardening and
when metallized
holde as tightly
as the metal to
which it is at-
tached. Power
plant engineers,
shop foremen

and fessional repair men pri-
Writs for fer Smooth-On repairs  becuise
FREE BOOK the gimple ecold  application

avoids fire risk and extra labor
and o dependoble finished job
iz ready in & hurry.

Ml the poupen for e Sronil-n
Repatr Hook a@rnd gid Smooth-On No.

I
I tn v-ouwnce o 1 oF Sapoiifd cam

From afj Adrdinars af

SMOOTH-ON MPG. GO, D?t. am,

Eid Communipaw Ave., Joersey Cliy, M. J.
Flense send the frea Smooth=0n Repair Took,
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VL
GLASS AND FOOD MADE FROM
WOoOoD

{Continned from page 1264A)

or roots has been practiced for many
vears, but now it has been developed un-
til patents have been issued in America
and Canada on the process and dyes used.
There is said to be a wide market for such
stained wood, especially where ordinary
surface-stained wood is exposed to con-
tinuous wear. Also, many colored novel-
ties are produced from pieces left in cut-
ting out bipger articles,

The forest products laboratory has even
conducted experiments in de-inking old
newspapers by a washing process that re-
duces them to pulp, using a clay found in
Wryoming to carry off the carbon, One
ton of pulp can be recovered from 2,500
pounds of old newspapers. In Chicago,
alone, it is stated, 325 tons of waste news-
papers can be collected daily and convert-
ed into about 260 tons of de-inked pulp.
This would mean a daily saving of 300
cords of wood and annually would equal
the cut on 4,000 acres of 100-year-old
spruce-fir forest.

THE LATEST GOLD RUSH
{Continued from page 12440
its top goil and strewn with huge bowlders,
was useless, Enraged farmers succesded
in stopping this desolation by an injunc-
tion prohibiting hydraulic mining, unless
great dams were erected to prevent tail-
ings from washing into navigable rivers
and destroving agricultural lands below,

Miners now are backing a new scheme
whereby the government would build such
dams, the cost to be repaid by storape fees
charged the miners, If this measure is
adopted, at least $600,000,000 in gold will
be placed within the reach of economic
mining methods in this one district alone,
In the present gold crisis, some believe the
government will open up this vast store-
house of the badly needed metal,

The demand for the yellow metal should
also bring out much gold left by miners
in the ground because they thought it
safer there than in the bank. One Wash-
ington miner, for instance, scooped out
about $10,000 worth of geld from his
elaim, then decided to leave the rest of it
there o as not to be bothered with too
much money at a time!
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For real Thanksgiving snapshots

TRY THIS NEW LAMP

..makes indoor
picture-taking
easy

e TO TAKE PICTURES LIKE THE ONE
Appremizarels Yo acval sies ABOVE, SEE DIRECTIONS BELOW

Think of the thrill of snapping a picture of

Grandpa carving the turkey. . . of Jerry dip-

ring into a plate heaped high with “trimmin’s

.. and of many other precious indoor scenes! And all

you need to make it EASY is some of the new G-E
MAzDA Photoflash lamps!

These magic new 15¢ lamps make it as easy to take

vivid, lively pictures indoors as snapshots in sunlight,
i i . i St the camera for "ume’ " and place on a
They eliminate noise, smoke and dust, and can be table ortripod. Focns, if wécersary, Then in-

operated from either light socket or batteries, For best sert at G-E Mazpa Photofarh lamp in the
; : : rgflector, Fow ofo wot need fo prt oud fighis,
resules use them in the new stvle, inexpensive reflectors. R e e

Photograph the joyous events of Thanksgiving and
other occasions — with these new G-E MAZDA
Photoflash lamps. Your druggist or camera dealer
has them. thcrﬂ Electric Company, Nela Park,
Cleveland, Ohio.

FREE —write for an inferasting new
bookict om |NDDOR pltluu-lukl.nﬂ,

Hhen ready to take the picturs, open the
camera idwuiter, faib the famp by precsaug
the refector button and clore the shutter,

MAZDA PH GTG FLﬂSH LJ.'!!L M PS It ds ar eapy ar faking reapakars ortdeers.

When writing o advertivns flease mention Popuier Weolnnics
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LET'S GO PLACES
AND HEAR THINGS]

Replace weak, limping tubes with tubes
made by RCA...and come on along!

L1

§

™,

ON'T be a stay-at-home...

limited to the few stations
near at hand! Come on a Radio
Tour! Get the thrill of a "firse
night”in Hollywood.,, . the Hill
Billy "Shindig” in Ashewille...
those German comedians in
Milwaukee...the " Tenr Show"
in Des Moines...your own col-
lege foorball game back home . .."The Kinghish”
speaking in Louisiana , . . Rhumba players down
in Havana, A million dollars worth of radio en-
tertainment 15 waiting for you ... o places, hear
things! With new, powerful tubes, with a good
radio ser thoroughly in order you can bring in
sutions beyond the reach of tubes dhat are
worn and old,

Have your dealer test your tubes

To go on & great madio toar every naght—your ickee
iz samply & good redio st plus 2 new see
of Cunningham Badio Tubss or RCA
Radiooons to feplace weak and limping
tabes, Only RCA Radiorrons amd
Cooningham Hadio Tobes are acrually
wady and graramied by RCA, Bl 1o give
you full, complets tons, wide range, sure
performance and Leng life. & remarkable
free bookler, “"Radio Toars™ tells you
whether poar set is giving vowall i shaald.
I lises all scarions in the U, 5., Canslda,
Mexmico; it provedes a *'radio yardseecc™
and a map thae shows your owan localiry
and ll the staeions pou sbawdd ger. Ask
vour nearest dealer for " Radio Towrs™—
of mail the cougon below.

A mifllen daTisrs werth
of prdle tabeng — Fains
ot u Bmdie Teiirf

I
%unninqhurn

@ adiotron

Withad amy ablimsflon pleas sepd e woar Easmesd dolder
“Nadiz Toars" with risflse mop osd “radls verdekk.™ T

...... hatling S0k &y slsiigps lor posiige Gl hasdiiag,
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FOPULAR MECHANICS ADVER

SING SECTION

O‘ "“%URNIHG JUNK INTO MONEY

(Comtinued from page 75
They cut it in two, remove the metal
valve, and slit the rubber from one end to
the other, producing a flat strip. Then,
after trimming to the desired length, they
punch holes across the ends and insert
laces, The result is a reducing girdle.

Hundreds of old-time phonographs have
been sold in the South American oil felds
and Far East rubber plantations where no
one cares particularly about the quality of
musie, And, already, radio manufacturers
have met with considerable success in dis-
posing of old battery models in far away
lands,

The oil can has done almost as much
as the movies to carry the name of Amer-
ican business into far cormers of every
country. The oil tin has been used for
everything from frying pan to roofing ma-
terial. Often a can will leave the United
Statez full of fuel, return Glled with vege-
table oil, go out again as a fuel container,
and hnally wander back as a tin soldier
manufactured in Japan where gcrap tin-
plate is wsed extensively,

Flour barrels, like oil cans, also have
many uses, 1That is a principal reason why
barreled American flour is more in de-
mand in the Amazon region than an equal-
Iy pood product from Argentina, which is
shipped in sacks that are not particularly
nseful for anything else, and which last
only a vear or two in the tropical climate.

However, there are two sides to the
story of sclling things to unusual markets.
Foreigners consider with amazement the
funny things exported to the United
States, Camel's teeth are used for making
charms for fraternal organizations amd the
papularity of snake-skin shoesz, pocket-
books and other articles probably leit
many foreigners wondering why Ameri-
cans would go to such trouble to hunt rep-
tile coverings. Among other items are
porcupine quills from India, for making
fish-line floats; walrus whiskers for tooth-
picks, and live wasps from Smyrna, for
pollinating fig blossoms,

And so it goes. The Yucatan Indian
who biiys rubber thread so he can enjoy
bird meat now and then, 1s helping the
American rubber worker earn money with
which to buy a chicken fattened on poul-
try food containing dried flies imported
from Mexico.
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IF the ding of the cash register is music to the (

ears of retailers, —MAC-OONS—as a sales .

stimulu.t-::-r thru-out 1933-34, will provide all with CARL BAKING CORPORATION, Deph.P 12
an entire symphony . . . AND WHAT MUSIC 1514 Fulton Street, Chicago

Gentlemen: Please sand full details of the
Did YOU write in...The Melody Lingers O |  Carly Bakiesesales cpportunity in my localiy.

Mame

CLIPAND ull Viow! e

Fox

When writing fo advertisers plecse mentlon Pomilar Wechanics
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PROTECTION

You'll get better and longer serviee
from all workshop eguipment when
you start protecting it with 3-in-Une
—the oil that is specially-blended to
do three jobs at one time. While it
lubricates, it eleans working parts and
prevents rust, Use it ['Cﬁ'l.ll-tl-rl‘r' and
vou'll save many a repair bill. All
stores: handy cans and bottles.

3-IN-ONE OIL

for Every Workshop Use

NEW COLOR CATALOG '

Wwrge fof Frae sopy showing

new JEAmer ||ll|d:|h murr-rli'ur FREE

W [irlots nodd specia .
Wi shlp on & B,

30 Days*® 'l‘rlll provals Tenot s A

s Sl st trindretorn the bloy ebe st oour

B 5 IH'I':I.'I 1l t nt bialf wual
Tires b o e

SMEHRA |2 pa_rapicerring irinmeh.
akrs rlwr, brilanl priures Lees
Bl el 18 mm. B,

J '.I.III'J '3"II. ban  mregisien mrve-
'c

Tesl Eninnes whew
:vrll- 'l.l'-1 rr! by I inrbes I'l.r-r !rl&

IHelike. Awleorside ihresdme.  dper- ﬂuTFIT
niew lrore sy s it

2 o s v aamiads It o8 Him nl'lt‘r

e G T Y

Mo
I"!.E.l ﬂ-I.IH"I' MFG, CD.

Dept. G-bi, Boseon, Mags.
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IF I WERE BUILDING A HOUSE
[Comtinned from pagpe 5300
materially reduce the amount of electrical
energy required to maintain the walls at
the necessary temperature,

Many interesting materials have been
fleveloped for the interior walls of the
building to replace plaster and wallpaper.
These boards or coverings are sometimes
attached to a steel back to give them me-
chanical strength, or mav be made entire-
Iy of composition materials, The surface
can be covered with metal foil and various
colored papers or fabrics. One such ma-
terial, known as micarta, has many re-
markahle properties, Tt will not be injured
by holding a lighted cigaret in contact
with it or by alcohol or similar liquids.
For this reason i€ 15 snitable for table tops,
chelving and portions of the wall which
receive the hardest usage, such as doors,
door jambs, window sills, ete. Tt can have
some very striking designs laid in the sur-
face. Materials of this kind are expensive
and should be combined with less expen-
sive materials for inside finish,

The kitchen iz the workshop of the
house and it should he given the fnll ad-
vantage of modern engineering. It should
have a “U" shaped arrangement. On the
wall next to the dining room a combina-
tiom unit conzisting of a range, a refriger-
ator and the kitchen cabinet should be
bailt. This unit would be continious from
the ceiling to the floor and be sealed in all
around. It would constitute the wall space
between the two rooms. On the dining
room side of this wunit should be located
the buffet with a slide between the two
which could be opened to permit food to
he passed [rom the kitchen to the dining
room with minimum handling. Cabinet
machinery should be installed for prepar-
ing food, such as a meat grinder, vege-
table slicer, juice extractor, dough mixer,
and machinery for whipping cream and
salad dressing, A single motor-operated
unit with suitable attachments would
getrve this purpose.

The bathroom 1z the next most umpor-
tant room in the house. The floor and the
wallz, at least part way up, should be cov-
ered with material that has 2ome inherent
warmth, such as linoleum or rubber tile
on the floor and micarta wainscoting. The
upper part of the walls could be covered

[Continmed to page 13440
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SKY RIDES

THE OUTSTANDING ELECTRIC TOY OF THE YEAR

Maodel O 27,046,
1 ecar, single rail
epan G4°, Towers
257 high.

Mlodel B 214,50,
daouble rail Bpa

as low a8 5885 and add 1_.||}||:|||:|:|:||_'\-|
it ns vou desire,  OF eourse they ope
on -5 volt current (e danger to

tained,  Agents' inguiries solicited,

A C. Electru: Plants

WiITH THE

Wirlps =ity eleririciir wny ew (1]
hardest & uu-—.d |n.-:rn.....,.||'.":.-"..,-
imatal, s wein -Ith

ml F ey
Labareating I|I frem. Trles

AF PO o BT s.l. mn..ml-. e,

Towers 25* high. Re-
maote control foreach car.

Our monorail railways pictured be-
low are fascinating and edoeational,
Your wishes can be satisfied in every on @8 Vo A Coar DL . All a

WaY 28 wi nake all® parts standard so diviclunl motars with agtomatle soms
that. ¥oll e 'I'ﬂn""]”-""‘ I COm F:'HL' S8l  trol that #tops nnd starts them ut the

dren) and the highest standards of towes 5100 e,  Zpecial potented
quality amd '.1.'an|an11:-]:|;|: are maine oo i the enmplete

The finest toy power maotor an enrth. Oper-
fleE oo 68 N, AL O, wr I, O, eurreot.

2ears, Model A $10.75. 2 cars, rlnulnic
n 64", railapan 647, lm'n-m 35 high,
Eleo. senrchlights atop towers,
Remote control for each ear,

'- 5 ALl anta Beautifully Bo-
=hed in nttruclive ob-
I'|.I|||-| codure gl O H"n:I.h'."

illummimnted I-Ild. equipped  with :Ia—

it tpy  towers. Model B and A sets will
puip DRl continumisly urder autematie

o0 camtral. Estre sectiors 327 length
|'\"||||" ruil for increasing A el e tha

monerail  baving  grest  strustuesl

electrical etreuit is vsed.

Eoqui I|'-|"l:| with p:ll||-lv| redhieetion to
27 pdley,  Haa plenty of guooeer sod
reverse sontral.
Mater is
mounted aon
bnse Bx3".

$1.98

Send 10c coin for complete literature

AERO MONORAIL COMPANY
2712 BIG BEND BLVD, ST. LOUIS, MoO.

Build the 4-masl Barque, California

.I.riulu. detmiled hiles Frints of ihin bapdeome, wissl
Piak fove, Tompdets= §1ipgy o l:|-\:|qru|-|uln
i g Wewkd apd slber populsr mede

dss |-ﬂ-llﬂu'¢'\iﬂ|i-ldu‘\-h- Hnﬂl.l:llflll:!lrllld

A= 1. Fisker, 1002-1 Etwwah fve., Boyal Dak, Mick

U:-I.'l.f-l Aol II'{I—_thTI“:Il liwmink IL'" sarne purTend mE
ElbF BEvie— nl, &0 A [ ]
Fiafiin Watar Breme Bttt ol oy

15 im. FLYING MODEL af

The WINNIE MAE 50"'

Benutiful Model, waumatesd to . of Fantpala
thn immous Lockbesd Vg Moaogplana, -

t’maﬂ-:]Tl T T Euu Fit mr:i -
&S =, (BEL.T ]

|II:|:-!I'I.I].I, ::h. Mam ®oid "E.:|-
srructinns. tpaid  for
only Gl un !i“' Aemmipa,
please]l. Semd Sc for Catalog,
INTERNATIONAL MODELS O,

Applisiest.  Spraw 300 ta 10, Watte
Avollshles I'I'-.|I'||.|i|.-|,||_'|;. Ko battery oamd
etoepl Ly #art the englee.  Ideal for
Tarmes. campe and ko hinses,
Adse & vmgdeir fine af I C Madal.
- V. DNAN & Sﬂlﬁﬂ
'in!‘.l' Iln:rl.ll:l-:-n Avin, BT Innesp I.I.. Mln.-n.

AVE 14, Write for lowest 3
X gver offenad | The SHAW DVU=
S Yot oo v sro BV
ot far I+ nilenn, mi e ris, . 1
Flows, mads ﬁlu'n:n: n.-'nll: :lhl. h-n:l.?_ TRALCTOR
—with Galler

mard, Cuka
wrade. hny
CEOREE, @ba.

E&T"'I'llﬂlﬂ'ﬂp I'l!.hhl:rlr )
alaig, DRak min b

AL e e o
LE.L] I"ﬂ-ll E’l ﬂ-l‘“ll\.r: Harana. =

1785 M derany, Mew York

MACHINISTE —TOOLMAKERS
PFattarnmaber=— Dis rlutlu—l'.‘]':m#lfu
for yoursell ond for your frends frum
Cataleg of

ERETHER TOOL CHESTS
424 Columbia St. Dizytomn, Dhis

HIDTIJH DRIVEN JIGSAW

& Cuts 900 srrnk;spermmure ONLY
et Ll G 345
m“"“:f"l & . EI;.'%:‘,E:EE COMPLETE

Hewnds 150° hish, 154" lbag.  Mads
of aturdy. chansellel aed  Has 137

romt.  Work im 81" rowmnd.
Bobor opesadea on AL currens oaly,
1065 v 110 wols, Gl oF S0 cyelin, Dot
eum drive gives masimum powar. No
bLelts 13 break or alip,  Tlandles wood
dp o W7 thick. Cuts 900 @lpokes
prr mminuin., Comos eomplate waih
eord, ready to plug bn Dkt sockot,
Tdeal foe makiss Jigsaw pusiles, sLaiuottes,
doyw, fretwork, ate.  Jipsaw gusrenteod dor oo yFoar.
Mever lndore such an smuzing barpain.

Sasnd Dwly §1.00 with prdar.  Pay baly el bew
Ratlalartann l:-lnl'l.u:l ar ﬂm}‘f‘l r.|:|l|:'r.]l I"=|’.l:|r.\;'|:ll: ugl

CRAFTSMAN SUPPLY CO, 32 Wi Ehicise Arenus
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Don’t pay twice
for your battery
PLAY SAFE...
GET AN EXIDE

WHEN ITS AN
.' - ., R 5

OU PAY tfwice for some batteries,
First, with the purchase; and later,
in rental charges, charging fees, etc.
Play safe, Get a battery you Ewowr will
do its job in any weather. Get an
Exide. It costs no more, and exceeds
rigid starting standard of the 5. A. E.
We have printed a little book that
tells all about how to take care of your
battery; what to do in trouble; what a
battery is and what it does, etc. Ir's
FREE. Mail the coupon and get $E
your copy. 3

COUFMON BERINGS FREE BOOK

Exide, 19tk & Allegheny Ave., Philadelphia, Pa.
Flease send me vour free book Mo, 1369 on barery cang, erc.

N.ﬂ' .

Strerr

Lk Skate

IF 1 WERE BUILDING A HOUSE
{Continued from page 132A)

with canvas and the ceiling with alumi-
num foil which can be dyed any suitable
color. Heating wires in the ceiling may
provide radiant heat which the aluminum
cover will help to distribute through the
room. A radiator should provide heating
during severe weather with the radiant
heat from the ceiling used as an auxiliary.
The shower and built-in tub can be en-
closed with micarta and provided with a
sliding glass door and connected with an
outside vent provided with a small fan to
carry off the stéam when hot water is used
for bathing., The shelving can be made of
aluminum and micarta which s unhreak-
able and in other respects as durable as
glass or porcclain. In the ceiling a sun
light may provide an ultravialet bath when
tlesired. Towel racks may have low-wat-
tage clectric heaters located in the wall
back of them for drving towels, stockings
or other wet ohjects,

The living room 13 used more perhaps
than any other part of the house, It should
be as plain as possible with a neutral color
of walls and trim to give a restfnl effect.
The fGreplace might be finished from the
floor to the ceiling with micarta and ahove
the mantel could be located a decorative
panel of this material. The furniture could
he of metal and micarta, The radio lowd
speaker may be buile in the wall with the
control for it in one arm of the davenport.

The furniture in the bedroom could
have novel features. The beds and dress-
ing table should be wired up for electrical
attachmenis, The dressing tahle should he
equipped with the various electrical appli-
ances useful in making a toilet, and have
individual lighting.

A modern two-story house with a flat
roof probably will not look very well when
built between two old-type houses unless
the lot is sufficiently large to permit land-
scaping to screem it from the adjacent
houses, One solution would be to build a
group of modern houses around a eentral
court. [t requires considerable courage to
build a modern type of houwse among
neighbors who still cling to the old type
of structure. They will all appreciate the
convenience and pleasing arrangement of
the interior, but may not agree with the
flat roof and exterior appearance becauge
of the contrast with old-type homes,
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MAKE IT WITH l

Y Automobiles, howses, wrolley cors, boss,

bridges, {orts, steam shovels, !ln:l:-uﬂﬂ.. daoll
furnsture and huadreds of oter things=—huoild
them with STAMLO, And, best af all, every
piece in a STAMNLO set is finishec] in brilltan:
colors so that you can obiain almest any coler
combination. & An entirely new prenciple is aied
in fesrening the picces together and the finished
profect i absclutely tigid. There are no nuts or

Mew Brirdds, Conn.

STAMLEY TOOLS

TANLD

THE NEW METAL CONSTRUCTION TOY
” INBRILLIANT COLORS

bolis fo lose. & A 24 page Instroction Book
comes with each STAMNLD sei. It shows oves
125 different things o make and suggesis many
oihers. # There are seven different STANLO
Sets.  (They cost==31.00, F2.50, two at ¥3.00,
#7.30 and two at F10.00.] Ask yvour toy dealer
to ghow you STANLOe=ir's encirely mew. Weite
us for descriptive circular. & IFf she ser you want
is not obtainable im voaer loeal .I:ﬂd'l, il i.'|."

:iﬂd 1I fl.ﬂlr FH‘PIJﬂ [4]20=01] ““l.Ft |;|E' i|:r|.-.-r
STANLO (Dept. F) :

Made by the Makers of the World Famous |

135A

Three of the weven Seanle Secs

Stanlo N-a.l
._" H::.r . Price 51.00

Seanlo Mo, 7
Mahogany finished
wond case Price $10.00

Direising
Table

Tralley Car
e —— o ——

12 and 15 in.
FLYING
SCALE MﬂDELS YQUR CHOICE OF 10

I fuselago Blndels e B 1l Fnel
E:‘I‘llﬂﬂ! n I:.-l:ll'I.HI:rl.Il‘Illl'lH I{rIT.Lwnflill all I:l|||r||.:l‘|:| mH:u- ANY 2 FOR

rinls and Plans and lostrsot Iuru ¢
n-rur-la
J.E-EL POETFARD

nm-nur.nlu Iwn R
III.A'I'II FRA wﬁ FTISH &,
Keal Aeroplane & Swpply Ca,, Ine,, 26 "NI’HH'HE Sireel, Mew York

c AS“ for OLD GOLD, Teeth, Watches,

Jewslry. Il'H'-'.. il wulis 'pllﬂ day '-"'.Imrnl ree=ived.  Faridfacs
Elyn paarmats s shigmend chemriolly et r|. . '|'.-| r".ll
ol walisy, &L fhe ruis paw -rllnl b5 law
Clovsrnirespk,  Momber ol Chissge Assosbitbon of Connmsres.  Deiabls=is i Jiu'l
GCHICAOD oL EMELTING & BEFINING C0. S8 Mellers Hdg . Chiam.

The Best Xmas Gift of All &
ATLAS 9 METAL-WOOD LATHE %

lnlermation dies, lirecsaa)

Bisy it for wour shop for Christmas. Up-to-the-minute design.. |

V-belt drove, built-in eountershatft, rune from lght soekot, 45

fnmnk parta. 18% between centers. s
& curabe g 17 LOHRI®, 2wk triald satis-
faction or money back. $79 na ahown,
lesa maetor, Or sansl]l down ¥menk,
then 238 & month, FREE CATALOGUE.

ATLAS FRESS COMPANY

LEAIY M. PlHEcher $8., Holamazeo, M. f

or On Easy Terms

1Q ﬂn_v_r Trial
Ne Money Down

Pealilvely ihe ereat-
il einEale evir I'|
A ggll |Ir.-| Tgk i L
'\...‘I-u_..;illﬁ-

Famasus
M. 5

derwin [ B
dcgahy o 06 easy berms. Hins Rifinishod
o=l [EnpirnveEncnts inebaill I||. |.I| =

prel A=row ke hoaed b\.ll":l.-lill-rtr anutrmpiic ribbnn reverss, shift-
lesek key. E-colnr ril |lhnn pin et all ||I"_|H|.l||,| B =W riier,

Completely refnishel and 1-L-I...I..‘.|!' LA TEA

Munﬂr—Eadr. Guarantge

Bend poupnn for 10=lay Trisl=—If you dg-
o o Rimaie It pay only §3.00 & meonth

Lears Touch Typewriling

Cooriglera  (Eleme Bl
s rﬂ-rrlh-c- Fraarmme t‘In

;;‘Ill:l-h'l = faly .i'r".rllrl:l

~asiy barved, ieen disieg | until $44.90 (berm peice) B pald,  LimEted
Ahw v, alliE—set 0t GIoe.

._—--—-——_—_—-—_—_-—_—_'
T e i I Dast. 1301

Eeed Underweed Ka, 8 F. k. B Chleagsd &1 omes Ter 10-duys’ erisl. 17 [ sm ast
parievily u.ll..ﬂ-l-d I amn HIII'| i Exprens re BN T kesp it I will pay BRSO3 m [
etk coiil § have paid B9 lorm prioeh o [l

IH-HM: .....................
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PAYS BIG

An opportamfiy Lo earn
up Lo §2 to §i an hoor in
your own  ensh  business
Hemrt in LT |:|Il|| &k
home. Mo expericnco
Feguieed,  You ecan do
export work
easily, qiickly, without
r:.r_\iru.lu '.-.l.l:h o

FOLEY &5
SAW FILER

W, B, hMenees repsorts, " Am |1:-|||. :.1“- I"'rlll;u,l Aialesingafae
] ibor with grest success, Busingss ia mr'rr-ul ng daily duan
to the sstisfactory work Lufied owt'™ A B. Gray
write=, 1 file for the achool system hero, |."1'-|r-'|1-h-'-||-|~ Ca,,
Water 'Works, lumber yards and Py others.  Bedween
Aue. 4 il '."_‘l T f{lodd 300 saws,”  ‘The Foloy files ALL
Kitiks of hanil saos, band asws 6odl oross-cut fireulnr sams
RETTER than sapert hand Alkng-—=avery toath cxsetly uml=
fortm o skee, Belghil, spacieg, Mo Canvissing.

BIG BrFrECIAL QOFFER-—Inr MEmited tlmo . . - msve
money, SBend ooupon NOW ., oo ohigsticn, ne aileesmpn

FOLEY MANUFACTURING CO.
1207-1 Faoley Bidg., Main 5t. N.L, Minneapolis, Minn.

Benil me FREERE FLAN for siarilng my own hosines (o rlEure time
fillmg Bxwd oo Bhie Foley Aifomsle w Filir adl wour Bl

Offer, without obllgution to me

MAME. ..

ADDRESS

==
HOW MUCH ‘SH'I.'I'I.!I..II AMICROSCOPE COST?

sk Filce skl
HOW LONG E-I'I ULD A HAH"S LEGS BE7
(“Long encugh to reach the ground.'t)
Thei: answer—just enocugh to ghve yon the desired mesalts; pol cops
Rl B41 ||.l:|:||! .in_lu'lllllm gl would be superilecous. The "UCLEAR-
j;-'|.u_:-..L mu_a“mﬂhl. in this Wiknerset) b speclboally e
nﬁ-‘ 2l it o glve yoil magniBmiion with CLISATE
]:"[‘-I']"I‘Ii N—the most important thing in Misroseopy.

Yo pay bat nllu':ht!:.' meore than the cost of manfetare for & thor=
||-|I-i|!.|;Iul L[LII:H el b 1|‘~I"l"'1['aH.'1-| T. Thet B
“ULEAILFLEX™ lltmnl:ﬂ glvim ¥oa magnbioations of 6 8HK
punrnmnteed NON-TVIETOR F;.lh surinoe nrops! an:-anuna.ﬂh'
apEallng, That & sammon houss=ly the sles of 6 catf)

With thai SEXSITIYE CIMEHIGN OONTHOLLED ATIUST-
ABLE “CULEARFLEX™ and ihe sompleta Blslogbenl-Resentlbs
equilpment vo8 ged tho fesulia you wasl for the most eocnommlcal

Investmentt
Write for additlonsl InTormozbom on e
WitV alusps—FICER of obiigption

conments $490

TWINNERSET |
Cine B P H.:l:anr CUPFT T ! u;‘ﬁ";ﬁ::&-
:| el el | MICROSCOPE

Il threg Miade
[ i U beniy P el b
Torarriled THomecd mig
Flrtmmy,
Ii 'I'Iu;d:.j..ﬁ--ur\.q

4

ra
3.5 Liraire Hlals
.n_.._:;- -|rlr.h
r. S |||-.--
I Blige L=
H|rrl|-|rl e

I?ul.v.- ..Irhi_l--r.

m=mroT0N

Mains H:
Haak =l Leas .?‘\.lr\.rr
o lamp

SPFECIAL OFFER-—The shove cuifit (wiithoot mieroseope] . . . §2.08
FElthar qumiflt sant prepall an reeelpt of poioe. plus E50 o eover ships
Mg ipenses anil fsuranee

g lelq:.-—l.'ern.ntbhl Batlsdaction

J. H. Winn Manufacturing Company
126 West 23rd Street Mew York Cluy

“"THE KE¥ T
w' H H E' Hs ET IMYISIBELE Wﬂﬂ'ﬂl.ﬂi"

Whew oriting plegse mentlon Poppiar Wechanics

Hpocisl |

P[IIPL'IIIJLR MECHANICS ADVERTISING SECTION

STOP SQUEAKY
HINGES

Mo more creaky hinges or castors! Use Esso Handy
il The long Akl makes it eady (0 gud at hard-
to=oil places. Cannot gum or get sticky, Use it for
ulecirical devices, umf O YOHUT VACOWM, $&Wing
machine, and electric fan. Han tn the Ccar, (oo
Leak-proof cap=keep it in che tool kit. On sale
ot dealers everywhere. Esso, Inc.. 26 Broadway,
BLY. Ciry.

TEAR GAS

BRA H n H E FOUNTAIM PEM

"BALEAMEN] Bell Tear Gas Pountain Pecs. l.l.'r:r:.' Hooms,
Btorn, Hank, &0, prospect. Sample Dirnlshe)

ATI.A# ﬂh—. 'ﬁ‘hl-l-i"llild '!t-ﬂnrlr Ihlrl'- ATz, l:lhlll-"_l

OIL BURNERS

THERM-—PFRESTO-VAFO GAS AND DX0O GAS
THE MOST COMPLETE LINE IN THE WORLLY

THILRTY TYPES OF BLUE FLAME
PRESSURE AND VAPOR BURNERS
MAY HE USEDDN FOR
Kiltchen Rangdes
Hearing Suoves
Water Colls
Coften Urne
Haot Plates
IMenut Kettles
Clrculaelng Seoves

Gan, Gasolne,

s

||:ﬂ!".|.llil I!Ln'neruﬂnﬁ
el Ry ey

Eerosene Lagips, Lanteras and Sl Heatlng lrons

Buner ioce All Types of Steam Clothes Pressing Maching Beilen
M. Wasisrs &ve, mrd AHpuhd BL

Presio Gas Manufacturing C EHIcAD, EL U B A |
BEAL DIREOT WITY TOEF MANTFACTORER

A RUGGED, man-size,
o e m-l.-:Eul'ur- that ax-
tuwally costs less thain an ot
At of small, qulﬂ mschines.
Big band saw with -|',|.'3 tiliing
table — takes up to 6" stock.
Lathe with 12" swing. 8" rip
and ceoss cut saw. Dhsc 3 mnt-
Er nr:_l': aatder —-':E o
ter. (e motor G-l
ahilt belt does
EL_-.:-I:.._ W riee nesday
for full informaticdn.
SHOP-KING DIVI-
S510M, Durtboard
o8 raticm,
hleenl 12307 W -ﬁ.]-'il'.q
Working BMilwankes, Wisc.

DESIGNED BY OLE EVINRUDE
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omplete POWER

W(DDI(IN

Mote: bonrd
thown naot
frieluded=
this Indi-
caton how
yEd cam ast
up fApigm-
Ely.

will Fui
Axpembly

[

Lt

this Assembly and

make huapelreds of DnEeriesld by

things qalekly, ¢asily by power. DL

fener, toaib: Baw U fiEimals, oiredes

monngrams, jlgsnw puzeles; b splie

dles, elownl phne,  Goe =, pteg

gl paper, finlsh nedl grind specdily,
watn ol

"Ry Peadassabe’’ g Ba
wt, “Alake Tarr

-.- f leeak

.-r dimenbre!' T
| T R [R5 ] &
beiln bpmaks CHI FI05F parchssd soar
FREE! frder Complete Asspmldy hefore Dec 25 1933, and oet
fpee & mecal Trill Seleotor coplsiming 0 hardonnd 0 BLe
twiat drills—ieean 1/ 08 Inch &0 3706 knoh in dinsneter, by b |

Vou can bu¥ aod o6 oF the **Araker'™ tood 2o parately—semil o |
qusted above ond desired ool will be sent patpaid (pdi 105 hor
Hllll.prn-mll.ﬁ autalde I7. 8. AL

Cirder Assambly raw—er (5]l soumsrs what o Aoe Xmas presepl 3 will imales lor gom.
Fuoldsr deseribing Asssmbly and st impadical Prerls e Fegii s,

. wilh Lime %5
14 b, bl plus | da
bl el 250

Faker' |
Jid et br

&

Adf—t1omeld, ol e T

JEHHMLTAL PRODILTS CO 486 STPEULET RETHESTIR, MY,
LEIMAN BROS. A IR PUMPS
Pﬂﬁﬁﬁ“ Gaz Pumps, Air Mators

= lia
TAKE UP THEIR DWHN §
NIISELESS used [or paper lecders. &=

POWERFUL chilnes, olibusners, bodile Bllers,

milking mack |mes gl other mi-
EFFICIENT romatio and specisd machines.

MANY SIZTES—VACUUM-PRESEURE

Leiman Bros. JiLShstin®y

AUTOMOBILE COMPASS

Have you aver takon tha weong roud and |
troveded hlﬁnal mils Belors Iﬂllma-'a'l_-lrlllt

IF  milEiske Thls new ALIRFLANIE |

YI'E COMPARS constomtly tells your
directlon of travel, Seleks o wisdahled,
Base |1*  diameter.  ONLY 8150,
POSTPALD, BATISFACTION GUAR-
ANMNTEED ar your mansy refunded L re-
turned within ten daye

ACENTS WANTED!
Box 246-D, WARREN, OHIO

CROSMAN SILENT .22

ACCURATE

HULL MFG. CO.,

NOISELESS

Hé Cleaning Regiulred. Recsll snd
Bullet Splatter &bsolikely Ellminated.
Lew Cost Ammuniticn.

The Crosmimn Bllent 22 Single Shot ned tho Crossnnsn Slene 22
Bepester pneiimatio rifles ang a desldid] lnprovement over the
hh1 ald-Taehlomid powder puns berauss of thelr sbsolutn snd
nf&lling socurscy.
FREE

Wo will mafll e voik, alsolately Fres, oir booklet coptaining fall
Ielormation sboalt tareet amd game shootlng . . . 6lso Crosman
vatalog. or nak your dealer,

CROSMAMN ARMS COMPANY
407 St. Paul St Rochester, N. Y.

I .

NORTON
Lise

When I Hook *enm!

They, uh!—stay hooked
[1l-!

A dull hook glides off the cartilege or bones
of Mr. Fish's mouch, All you see 15 a swirl of
warer rings, Touch up the point of your hook
on a Morton Pike Stone, if you want to see him
in the frying pan.

"Most in:emgtinﬁ subject!” you will say, as
you inr down the Morton Fike booklet— Howe
o Sﬁa?m. “I had to read w.utr::'gl't word. The
kinds of fast sharpeners and the kinds of edl-
stomes should be taught boys and girls in school,
My education was neglecred. Ir has cost me more
than the fish which gotaway.”

Yes, effntones make supersharp poines on sur-
peons' needles and edges sharper than o razor
on their koives. They sharpen the butcher's
cleaver and the woodsman's axe. A stone for
every edge. Experts use Morton Pike sharpen-
ing specialties. The booklet is free for your
pame and address on the coupon,

Earabilabed 813

what Experts PIKE “Products

BEHER- MANMIMNG CORP., Ut & Salt Beimties iadines
Depe. B, Troy, M. Y.

Send me free, Moron Pike Book, “How oo Sharpaen.'*

By 1.7 ——

LG T LT S— TS St £ et £t e et et et £ 2 et £ .

S T

When writlng plesse mention Popiular Wechonics



YOUR

PATENT s

If You Hope To Realize Profits

Tevsin FBols InvemiElon, Yot o T el
& Lt kg adllila:

b wisn voll mmay Ned tha

||l'||"'_|||| Imbmnr fio v Sefer I.

Inan happens Ehun Il||||" '

|r-|..' el - ThE -SaInG  WeE |.'_

AN CNIIIEA, |'1.|-.I_

A PATENT AT

st in fo et my
IT edls whik 1
nEre fuEt whink
3 ISt P
iFE Bl (o=

I SERVE YOU
IN SEEH'EI‘:‘!'

Any difwiii

¥ i ||r Jlr'\-
15033 K

oy B el wimp
& T "'il-rl.d thie l_ul\.|||-nr|.
Tor may Fres Boak.

CLARENCE A. I}IIIIIEN

MEGIFSTFTERED PATENT ATTORNEY
18- Adams Ballding

WASHINGTON , Id.4OC.

Flow to Ohiain & Patssd,™ wridk-

Pleass sead me Foiif Fege Eool
ok Y enat or oblgntion on my perts

PRI &5 = bopis s pms = 05 e 8 B e g B ES L N B LR R
T T R e Pramm s e
Civy Stata

“ "k..'\-u,-lll;-. Sidus '1||||l||l-l.l|-c Works wlistever con |

EGTE henloF, ook
;|r o=l [T
e

Wikl hiwrn, Costs less, Fies |I. S
Blai, of sindll fufase

Slmple, d5iHy s IisAall "-1 1] # I|

AN T MECIIANTCE—3fa nney iestall-

'l“: AEIRC CHE Bareers oy Erh b wl. "I'll\.:u'
ify. Pops] Gf atpmps for complete oatalod 1HiR-
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Chenr deiadled lrstractions emable yon fo helld this
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HARRISON RADIO CO., Degt P-12 142 Liberty St.,N. Y. C.
25c¢ SELLER AGENTS WANTED

100% PROFIT

SANITARY SOAP HOLDER

%t

Eliminates
the
unsightly
spoap dish.

Saves soap.

Send 25¢ for
sample.

MASTER TODL MFG. CO., 1608 N, Broadway, ST.LOUIS, MO.

POPULAR MECHANICS ADVERTISING SECTION

CHAMPIONS

Im ewery nkl event depend o
NORTHLAND
SKIS

to glve them the oxite

of MAtanoE thot mekes them g
champlons. Northlands moaksg
g gkiers hokker | help ey imes
bearn snd gain skil quickly. Admiral
Ryril clushae  Northlamds fnr kls
Hugth Pobe pageaditlan.  The deer-
head trodemark ldentkfies these fa-
M1 K14,

Wridr for beaklad, " Mow do S

MNorthland Ski Mfg. Co.

World"s Largest Ski _
Marei- =
facturers —

15 Merriam Parck

St. Paul, Hhipnn-.
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Iake quick success with CARMELCRISP .

2 sensationalnew candied Fop.Com -r\-:ln.rrrlnn
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Little capitel. W equipment. |I'L|
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CARMELCRISP MACHIMNE CD.
1116 High Street 1 Springfieid, Ohio
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s LASTING —
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SEND FOR NEW CATALDE

Ill.n Ve rica toder
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COPY-STAMP TGiaND vses

THOUSAND U
Prints postrands, letters, memma, sohool
work, nobiemE, Jdrawings, tage oo,
. Used by bunireds of business coneerns,
. pehionls, elsha, ehuschos, and cthem,
vick, ¢lean, automatic, instantly
eable. Ask VOTIF aulum»aq- i

write us direcd,

2 THE STENCIL-STAMP CoO.
""" 53 Park Row
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Trrica far Folder
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Maw York, M, Y.
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DO YOU WANT o pew DuUEDEeS
o foat porrectiomi=t, nod
Stephenson Laboratory, 1 Back gav. Boston, Mass.

American Flyer leads in size, speed,
fun-features and real design. Caralog
shows new steam type locomotives
with patented ringing bell and lighted
Sfire-box—also fun making automatic
signals, stations, tmnnels, bridges,
etc. This is the year to get your
American Flyer—Never again will
prices be so low or values so great.
American Flyer Trains were the sen-
sation at the "Century of Progress".
Dads, too, make railroading a hobby.

I-.ﬁ merican Flyer Mig. Co. SEND FEE!_-}
| 2248 5. Halsted 54., Chicago, 1lIl.  TRAIN BODK
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New Driver
Clutch

saves power and makes
machine operation

No. C55
Driver Cluteh
%5.50
(complete)

THE Driver Friction Clutch is a startling new
home workshop development. Tool users
have long needed a device which permits start-
ing and stopping machines without throwing off
belt. The €55 Driver Clutch shown above, or
the smaller C4D Diiver Clutch (price $3.85)
not shown here, provide simple, positive, “fool-
proof” means for machine control. A screw-
driver is all that is necessary to attach it, no frail
nor intricate parts, saves time and money.
Model C55 has outside diameter 514" and bore
34", Model C40 has outside diameter 47 and
“bore of 147, Will fit Driver Tools and most

machines of other manufacture,

WALKER-TURNER CO., INC. |
1123 Berckman 54, |
Plainfield, MNew Jersey s |
Please send me your free catalog giving detail I
specifications of Drover Clutches and Driver I
Power Tools. |
|

|

|

|

-

Wher writhity please mertion Pepufer Wechanics

POPULAR MECHANICS ADVERTISING SECTION

THIS CANNED)
W00D
IS GREAT

FOR MAKING
REPAIRS
AROUND
THE HOUSE

loase caster "5 loose drawer pull
hales in Asor screw holes in plaster

Evern if Eﬂu"'re all thumbs you can H!ﬂtﬂ |:||.11|:I:|:I:|r do an
t':|:|:||=:rl'. job of repalring—with this new k that
handles easy as putiy and bardens into Arm wn:rnd you can't
tell feom natural we You can paint it.
Dirive nails inta it. .Fl.l'.'raj'ﬂ- deoeg fine, perma-
ment job. t= anly 250 @ tohe, . L Ccan, At
paint or hardwara store. Try it. Hesults
will mrpnsu Yo,

PLASTIC WOOD

v Hi-Speed Power "I-i"ru'r-[
wf'[b QMAIEE l TEEWI'VEE."* ;""?'

h - ol u bl sds
|| | || ||.~'.
IUII.I:I E.l ElF‘![I!II.II..13I:[“'lFIII' ‘“SIH[I ot Iln:' SNTER FADDUCTE CIMFANT. 3854 Depre Bimd Dind. 1 08, Chicig 11,

F]ND GOLD EUGGEHEII’I‘I

GOLD DETECTORS
For detecting all precinig metals. Dsesd by P

Ln ad You Te It
rl-:-ru MinersT'ouwrs
lits, Trensure lunters. Mever Talls. Skl -HIH 1.30. Frolesa
"ﬁ.:llllrl.]'!‘n’.dl.'cl."turll.lﬂtﬂ"l 83, 0060l Ol Ihu-i:l:l:i:l MHI:I_\' Pl
|'|_n||u Sond foraat and llr\-ll:lllql“ I'l-- 10 day rafund guaramtes.

fuggasheim Equipmant Co., Des B5- |J|SI! orft., San Franglsen

Catch Fish!

Eeln, Mink; Msskrite with B
aiiF new folding gulvonized "

STEEL WIRETRAP. Wiz for nisr FREE TRAP OFFER and J:u-pm
Cataloz, %1 Bax of cor fameus Flab Balt FEEE to bniradistn o0F TR8 .

WALTON I-I.IHL'I' G, 3502 JUNIATA AVE., ST. LOUIS, MO,

Higher costs al iran and abisl
'u.':l | perease stowe prices., Save
ok ot ¢ o ' acToR Y

i e, Bend fof FREE fols-

[ 200
mﬂfi'u’“p;?:m"m fin.
H.L?nutl

'l'n:rld

Lalamazoo

Direct 1oYou
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STS * FARM

Heore is the all-purpose ool that youm hare bean waitiang for!
Bomething brand new! The famons Plis-EiE Hack Saw 18
Just the tool you've always wented 0 do a thousand and
one jobg around the house, shap, eomp, and ear, Does the
work of o saw, knlle or hatelet, Culs wood, steel, oF bone,

FOLDS FOR KIT OR POCKET

Pits-Eif Hack Baw folds up for convenlent carrying in kit,
tgol chest or pocket. Bwilf on aom entirelp fen primcipie
that ingures peciect tonsSon of blode at oll times, Mads af
cold rolled steel throwghoot and positively cannot get out
of order. Has magasine in back for
spare blades. Wil last a lifetime. The
hordieet feol pox ever omned! Send
£2 for one today, Momey Bock if #of
aetiafed, AJENTE WANTED

Kit Manufacturing Co.

1918 Standard Aveoue, Dopt. 8
GLExDALE, CALIFOREIL

.-g,‘ =
——

PORTABLE -
Easdy =
Hui:hl] ;

NEWICE-BOAT
SENSATION! g3

Thsld thin revw, sreiatigndl “Hontestess
me Slesd HOR-TACIET m 1 o
F T

e Hliairatsd ijiesntoper
¥ W, Mgriesq
EHIGAGD. JLE.

Holton

Wonderfully Good . _ .
was Amozingly Cheap
Bald on Appraowal
Guaraateesd = Buy Wisely
Easy Payment Terms

Ingqulries for Catalogs nnd Detolls Solicited
FRANK HOLTON & CO.

Mfrs, of Qu-li::r Band Instruments
DEPT. 1135 ELKHORN, WIS,

OPrint Your

L]
Conds, atatlonery, airenlass, Cigs, Inbels, rii
Bave Eaimey, PrIRE for Difers. Bi Profitas rary riles
. o’
L = r

i | de popaler Baised Prinii rar. J mbor pr
B e el iy o i T

DIMES wiLL Buy THIS
== UNIgUE TYPEWRITER-

& BLAL TOWPRISE. HEL @b « 05 WILL LT

WAL TPFL, HND 2 SiklE Wil wRAFFID

Iisah B0 Ty,
HEAD GLIDERE.
Dami- B=-123,

)

pom BOYE asp CIRLE

0 a0 s b Faimmanth T, Borvias, Al
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South Bend Lathes

Back-Geared, Serew Cutting Precision Lathes

16" 2 & Quiok Chonge Genr Lathe with Underneath
Belt Motor Ivdve
The 167 Lathe in recomenended Ine the m.lnl.rﬂl.l:lupirhl plant,
ool rooms, meachine shep, repair shop, and automotive sereee
shesps. Hudu the precksion for t{:ii;rmt teal and din work, nlso &

1 and rigidity for heavy jobe. Is available in Quick Change
E::: and btflnd':rrd Change (3 i el lemgiha from
& to 12"—in eountnrehaft drive and individesl motor drive
modlels-— 2475 to $1070. Easy Terms.

Used by LI, 5, Government, Hadio-Vietar Corporation, Care
bomuindum Com « Western Elsetrie Eum.pl.'u;.'. and in hun-
dreds of America’s hnnst industriea,

FRICES OF FOFULAR SIZE LATHES
Countershaft Drive  Underneath Drive

Sirw of Standard q:lr:h: Standard guu'cl:
Lathe Changes "ﬁ Chan hnrlﬁ
e A e — SZI5.00  $2TE. £352. 402,
1 (%x o e 220,00 Z40.00 458, 00 45800
11" x 57 - | N 40200 S52.00 92,040
6% = & 480,00 S40.00 TU7.00 TT7.00
18 = 0°_ ... .. 6A%.00 750,00 BHI.0  JO5T.00
M
9 Swing
“Toolmaker™

[ =
9" 2 ¥ “Toolmoker®™ Beneh Lathe Completa
an shown. we, 825 La, $120.040
Terms $I0L00 dfowen, §E.50 a month
The 9 Swing ** Toolmaker'® in & back-geared serew cutiia
paecmion Lathe Tor lighe I1urlu{ﬁ.l|:t|.:ri.'r|g, borata nn Eon
wark, alse for the repair shop, auto shop, electrical shop aned
home worksh Avnilable in l=d lengths from 27 o d'=—
Leneh or Aoar E.'.i—:nurltunﬂ'l.l.'l:l; and motor drive.

Write for a Catalog
Write for General Catalog Mo, 93 deseribing all sizes

-

and Fp:l of lat excepk t  “Tanlmaker™,

Alan Circalar %0 shawing ¥ South Bend Tool- '/f

maker Lathes in wvarlous tvpes and deives,

Sent free punl:p.fl:r. on rejuest, L= 1Tl el ] _...I"-

belinw. -

South Bend Lathe Works ,r*”f 5

624 Fant Madison St. g G‘ﬁ\;" "

South Bemd, Ind., U. 3. A, E_l‘.'-‘ Coagt g

Lathe Builders LA #Tgﬁ; L
for 22 Years _.f".' g 1 i‘iﬁ F

A T i :
f‘aﬂﬂ' - “!F\}. -..__.-"-. I.._.. & __.-'.. .I___.-".. __-"I.--
N

W o g

When writing please sentions Populer Weohanios
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S TLAED TRRDE MER

This is

n.|_.g|-|.- A, ¥

No. 3% -‘:'~.'5-:r'-f'l

Here's Your Introduction to

Jhe Secrets of
Chemistry

HEMISTRY ia full of seereta and surprises that will
interest you . . . ek oA CHEMORAFT owtht
and alart r--;prrlmrntmﬁ You can work humlreds

ol ngeful L:l.}!lﬂ'ﬁl.d nts nuol magical iricks that will na-

tanish your friendas; test all kinds of things sl fiod ose
their eliemical contents; make many chombeal prodaets;
ond produce changes and reactions that will show o
the wonders of Chemieal Heienoe,  Thess putfita are
seicntileslly securate ond give proctical informntion on
every braoch of chemistry,

NINE POPULAR SIZES TO SELECT FROM-:

B, @—F .50 Mo, i’-i_ §3.00 P, BB—§10.00
Mo, 1— 1.00 Mo, 5 — 5.00 Mo 15— 18,00
Mo, 2— 1.0 Mk, B — &0 Mo, F3— 2800

Wos, Gtg, & 10 14 ail 28 om0 Endssme, mokognny
Finlahad wol rahinets,

N s—PORTABLE—ome In hanily carrying rasc with
pontents in trays.

Descriprive Cireular of Al Sets Send Froe!

et o CHEAMCTRAFT awtilt this Chrisimas,  AskYar 1lisse
oatfs wherever poml 1053 are sall, Leok for the nami
CHEMUHAFT on thel box,  If apobisinabde, we will
el wour owutit, folly prt'pul-ll apEnn
ricel ot of prion,

ﬁ TryChemistry—1 ()¢

Bend for CHEMORAFT

.5"‘.};.-_,«-'1\. Jiuniboer and surprles your
e L rieseda with meaee ¢hemienl
it tencka, Thas Junsssr ourfic will
a # Pl FUU ROy inierceting
gaporimenis BEil llllFl:-llul'-:

yom i tha [un wod iR

with = lamn CHEMC |l:’|.[-"l"'
carifsi.  Hend 10 now snd ged
ikia dgndy Juniop chemisipy

The PORTER CHEMICAL COMPANY
2412 Waskingian Street, Hugersiown, Mapland
e ey, =

POPULAR MECHANICS ADVERTISING SECTION

TYPEWRITING

COURSE...and new
REMINGTON

TYPEWRITER
... both for |0f a day

Think of ic! A splendid practical course
in Medeen Towudh Typewritmg. Makes
woul an expert in o short ome. Also a
brand new rc-gul.:u'«nn Femington
Porrable cypewriter. Mot a used ar

rebeilt repewriter, Standard I:I-}'I‘]-I‘.-.‘II"EI

Carrying rase il ded. You £ all this fer anly |'.:|I.' e day.
You can ey che writer :n-:f'1hl typing course 10 diys Jrer.
Sond hoe Eoney. Feite fee full facrs abour this amazimg offer.
Say: Please cell me how | an got 2 new I":l—-rllnril:nn ]
and Course in Typewrlting on pour  10-day free izl offer for
arily 10c a day, le.ﬂEtﬂl'I. md Inc., D-l:pl. 602, Buffala, M. Y.

THORDARSON
ELECTRIC MFG. CO.

Transfarmers For the Service Man,
Experimenter and Amatewur.
Write for amplifier diagrams.

.._a,.s--" 500 W. Huron 5t. Chicago

Information on any beok free.  Write Popular
Mechanics Press, Chicago, T,

..I-I,- T Mr.::hr’r:.:‘i ‘rn“
il hrand tive rerennienet. CAN'T BEAT

=1 by [ =]

= ""'L'“L..."f*.rr"' =1 QUR PRICES
aii wiwe Tl Hrﬂctl- EErvics  mriles
T Erveaid 4 ..|u..1|.-.- bhe ranormetoe s biscked

Ly Rhvs wi]ime Rivmis: -|.." ool mom ol pad kil m
cermmaar, Mamser N 'E.l.-jnr ‘® lowest prizea,
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A Practical Workshop in

One Motor-Dven Tool

New Low-Priced “Delta” Drill
Press Performs Six Distinct
Operations Efficiently

ES, this remarkable new Bench Type Drill Press

is really =ix tools in enc] Drilling, boring, mor-
Lising, routing, carving, sanding, and shaping—these
are the major operations you can perform efficiently
on this amazing 6-in-one motor-driven tool which is
built to stand up under heavy production work—yet
is priced o low as to be within the reach of every
home workshop owner, A quality teol throughout—
with numerous interesting features. For full details
mail the convenient coupon below—TODAY!

"’m A Complete Line

® The splendid,

of Motor-Driven
EHAPING

Woodworking Tools!

“Delta™ Woodworking Units nre eonven-
ient, poriable and compaet. All are nvail-
“able in o borge variety of combipations

clonn lines af Liis
latest member of
the “Delis™ fam-
ily are indicative

=3 2 )
1 to fit &l « The "Delia’™ YomTl be astem bl
line includen : dointers, Band Sams, Serall st the remuckably e
Haws, Cirenlar Saws, Wosdiurning Lathes, Il_ul.ll.;:r toal —||m-uu- workmanahip
Drill Presses, Baring. Rooting, Sanding, ﬁ::ml'-" "‘_’:" ';'ﬂ" at built inte this
and Maortising Attachmenis—and o full tirla “fﬂl_i'bm ! “Ieeltn* Dirill
line of secersarig. ot Presa,

BANDING

BORING: DRILLING

MORTIZING

——

ROUTING

10-DAY . [
-4

TRIAL

EASYTERMS!

Becawse “Deltn™ Wondworking Tools ara
effickent and practical under sctual work-
ing conditions, they are alwars availabls
for @ 10-Day Trinl without the slightest
risk. Satlsfsction in guarantesd. For full
details of this libernl offer and alse of the
*Theltn® Easy FPavient Plans, A1 in and
il ihe convenient conpon below today |

FREE ;.

--"""-.-.—

+

CATALOG —-

Dvmeribes the nteat dovel-

ment i sdriven : '
an d-w\ul:EmTL:m:':ﬁllgmt:tt Plesse place e, withont ohtigntion, on maibieg Tiet to receive the Fros
mi the astonishingly Jow § Qo o yoar 10 ee st ot e prerkine Toals, Alsu seni ful
: d = r . L . :
“Ticlta” price levels, Fill It I T er and Fugr Payment T
in apd mail coupon now b FNamen. .. A S SRR S e S LT T3 ]
DELTA MF&E, 00,
8775 Worth i AP e i e s AL Fim i T
Dept, A123 [ PP S Riate
M lwa ke, Wiscansin [ — Sl e

l,-"'""_ s
| 0 . e e ) S e e

DELTA MFa. &0, 377TE N, .
A1233, HIE#IHH.“'HIH'::““;“ L

Sy -
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1444

CAN YOU CUT A DOVETAIL JOINT

LIKE THIS 772 30 semndsf

Yom can with the mew Sanley Elecirko Bovier - Shaper. Yom can
alar do heaniiful inlay wao ns well o cnemer beads, ﬂ.l.lliﬂ“-
wlaals, Fabbeiting, carving veining, pamol work snil banidreds of
athier operntinne,

Forn .ltl-E fimen pmabror wosdworkers havs peked an for an L'n.rt-
pensive machine whicl womlid permit them o give n tros

shomal fimish in fheir wark. 1 is now availahlp—ihe nes unl
Elecirie Wonler-shaper for hoose workshops, In is areal !:HEE
q-.l”.'l marhime nt reasnnanbln cost. With it you can turo osk as
Lenutifol work as the finest formimrees fardary,

Seard for full deseription and prnrn-
THE STANLEY ELECTHIC THROL

COMPANY
105 Elm 51. = New Brilwin, Gonn.

A complete catalog
describing the new
Stanley Rooter-Shaper
is vours for the asking

Madfe by the Makers of the
World Famous STAMLEY TOOLS

METAL-

WORKING I.ATHE 6
Treel=ton equilpment fog The snall

l"'h.ﬁ“' il Lnif menialad-
ihlz amazing
plete il
Hllid -|"-rf“|:
chrick nd tn
Zond E1.00 I

S P i | |
|..: pwt il wii., avuil
£ Lo W odrapkes .

120 Brul;;ﬂgl. Hnr‘l'-'l:

American Huhmt I. 'I'ul I‘-'l. Ihnt P-5

Replngea 1% toola,

ECOXNOMICAL A
CURATE, Made
af  German  Bilver,
alae Hross,  Welgha

A minces, 614 inches
lomg Ealded.
i I'. i .‘rl '“"l' T '3 F‘

l_l .1|_T. TH.-'I.'[H[':"]G
SCHOOLS demanal i#,

Iastrititors inmnbed.
Bumpile S cenda
Ideal
Christmas
Gift

LRSI TR T L e ey

e
-ESEEE*'A

HUTCHISON MANUFACTURING COMPANY

Dept. D Mashville, Tenn.

POPULAR MECHANICS ADVERTISING SECTION
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Te#ted amd proved im
Papular Mechanizs Labora-
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liprakngs  ovecywhers Writs
il e, Mie"dl & Coasri'd. by
Peroil Co., W, %, Kidder,

Prew., 512 Pyrsil Bidg., La  OLD WEATHEH
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THE ADJUSTABLE CLAMFP CO. ~The Clamp Fo Folka
Culalig 421 M. Ashland Ave,, CHICAGE, L

MAKE MDN EY at, Hm‘nei’

_gr\.r|r.;|--..-| “-\.- r\.--- iy demaed]
Tirile [or 0
ﬂ.myman Il:ulln'nn:l |n||u1.|:|'||'|1 Ltd.
273 Woolnsugh Bldgs Terosio, ﬂﬂl-

i lalunes arel B .-'-u.'
B [Tae Elared g

Mushrooms

leaer. iim PR N LELL AE

Xmas luy La st S Lunger
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15!1 Bayla"s EEE-BEE.

T Y. lFaath EI', weichl

1550 HOWARD RACER
o leagth BEY Y, wmigld

vw ar :-\. [ iy 1 . - Comi=
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Silk Stitching

UIrse

FORTHE
NEwWw
DEAL

& GENUINE BELACK LEATHER

Biggpest bargmin sensation  in vears!  Real,
gemwing leather ballfold and puarse with name
vru.r.r:n'vll in J.Ell:l'l. IFREE. Note the T ey olievior
fentures,  =ilk  stitched  thruout. Compaet,
Ellu;.:hI riech lookine., A wonderful ;_-jl'1— lonk &
like THREE times the price. (ban or give this
new kimd of purse to bring luek under the New
Deal, Finest quality  leather, strictly  goar-
antesd to please or money baock.

* STRONG SNAP FASTENER

Closes to .'ﬁﬁl:'I Ax3 e inch—just right fior v T IEn'e
pockat or ludy's bag—for evervhody in the Tamily—voune
o old—men and wormsen—Hhovs and girls,

® CURRENCY POCKET

i paper meney, fecuarely beld in plare by separate
purtitiomn.

® SECRET CARD POCKET

whers yens can place imporisnt papers nod mensorandums

ol n vonfidentinl nniure.

® SAFE COIN POCKET

strongly amd comvenicotly  ecopstrecied fes eoine and

othar valualles F R E E

®* YOUR NAME IN 22K GENUINE GOLD

”':]I-::r"l chnrge Gibe for aEgFvIRE nome only—We pive gt
FEEE., Any Fraternal Emblem is 250 extra—Ciry 25
exirn {metaslly worth 50e each), This benatiful waork
ilaed by ezperl gold stampers.

®* HIDDEN CARD POCKET

Apothicr I'.lu!ll]:.. eogmepaled pockel Tor memes of all kimlas,

® FREE 12-MONTH CALENDAR
Furnished far LiTa

| ®month Colendar wnder tramsporent cellubaidd faee =
FHEE ek yosr Lo all custoosers on receipd of postnge ondy.,

NOT SOLD IN STORES
Mail This Coupon for @Quick Action

HALWVORSEN, Dept. 177-1Z
HeE W, Woshingtom IMwd,, CTIDC NGO,

Seml me nf anes “Collegiate™ DPurses nmid
cogravi (n F2R pald & directed, [ anedoes noasey ardar
herewith (postage stamps in good condition also pe-
eoptod) Dt G is absolutely undorsioesl that @ | oam
not meore than pleased, vou will at onee apal withaot
muahlale fefand iny money, I take no eiek whialse-
ever.  You will nbse send me, withowt oblienti
me ar my [reends, yoar large catalog illustrati
{E_l_m ]_Lliil'h;:._]l.i,,qh. il.[rj‘.-!'u IEE-...-.M-: Caapx,  Wollots

urafwlle, HE & Y HETEEM . . gt
Zippeer Porticlbos, Play i:||.|,'|.-':.|r'|i.1I Bl Lll-ll; ]I,:::|r|]1 _:{:.I-II[I'\::_-HI
e thal I may  seleck other high
.ﬂl:u.li.l: linthinr |.|_||'I:|-.

Mame In Gold

(FREE) Flrnsr “PRINT" %0 sxuid meilakes is gobletampiag,

Address - -

(20 anirm 0 modddsismer]
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e Also
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v _ & Generous Sizes
(ﬁﬂgda/ in 2 for5and I¢ Bars
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CURTISS CANDY CO. orro scunering, presioent- CHICAG O




