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FOR THREE CENTURIES
UNIVERSAL JOINTS
HAVE BEEN USED

There are two in the car you drive—the same
in principle as those used 300 years ago.
These universals may have to take the load at
speeds upward of 4000 r.p.m. and more. It's
a strain on any mechanism, Yet the universal
joint, one of the most critical lubrication
points on the car, is one often neglected.
Texaco Certified Lubrication never neglects
or overlooks a single point.

The attendants at Texaco Certified Stations
are experts. The Texaco Chek-Chart points out
to them every bearing. There are many spe-

TEXACO

Oine of the tvpes of aniversal
joint wsed on modern Cars,
Some Tesuire a viscous T ease,
while oithers must be [ubfe
cuved with heavy aal. Allivpes
meed regular alleniion.

cialized Texaco Lubricants. Texaco Mar-
fak Grease is one. Nothing can equal it.
Marfak is the most unusual grease lu-
bricant on the market today. You can
get it only at Texaco

Stations.

TEXACO
CERTIFIED

% SERVICE

THE TEXAS COMPANY
Texace Perrolewm Products

Texacno Certified
Luhbricationisavails
ahle whefever youa
see this s1g0.

LUBRICATION

with
SEE FOR YOURSELF ﬁmjh\( NO PART OVERLOOKED

COFYRIGHT. 165N, THE TEZAR CORPFPANT
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FLEASE DOWNT DRIVE
&0 FAST— IVE SEFM 2
BLOW-CUT ACCIDENTS THLI:E

0 THIS TRIP

WE'RE SAFE

GOLDEN PLY

aM THIS CAR. ..

1A

NEW LIFE-SAVER

- P
TIRES

NOW WHO ELSE WANTS

BLOW-OUT

PROTECTION FREE?

Amazing new invention eliminates cause of blow-outs

F you were offered a tire that is
I saving thousands of lives...and
preventing thousands of those blow-
out accidents that maim and cripple
peaple . ; : wouldn’t you be inter-
ested? And if thar tire didn't cost
you a penny more than standard
tires . . . woulda't you want it on
yourr car right now?

What causes blow-ouls

Today's high speeds generate ter-
rific heat inside your tires. Rubber
and fabric begin to scparate. A
blister forms . ..and GROWS ...
until BANG! A blow-out. And a
terrible drag stants pulling your car
off the highway.

But now Goodrich has perfecoed
the amaring Life-Saver Golden Ply.

is invention resists the most in-
tense hear, Rubber and fabric don’t

Goodrich

opyTighty 1838, The Ik F. Goodrich, Jlubdar Co.

separate. Thus blisters don't form
inside the tire, Blow-outs are pre-
vented bgfore fhey even start!
Atgruelling speeds onthe world's
fastest track the new Goodrich
Safety Silvertown, with the Life-
Saver Golden Ply, lasted 3 timies as
fong as first quality tires that did
not have this feature, These Silvers
towns never blew, They wore right
down o the fabric., Bot the Life-
Saver Golden Ply refused to give.
Scientifictests with leading makes |
of tires prove that the Goodrich
Silvertown has the most skid-resist-
ing tread. Irs squeegee drying ac-
tion gives your car exira road-grip.
Why take chances? Look up your
Goodrich dealer in the Classified
Telephone Directory. Have him put
a set of Silvertowns oo your car.

Silvertown

Sefety Silvertown

Whek writing to advertizers please meontion Pepulor Mechaiics
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A wElgHBOR, passing by, glances through
yvour window and sees you in the living-
room. But you are around the corner on
Main Street, ordering from the druggist.
You are in a nearby town, chatting with a
friend. You are in a distant city, delivering
a message of cheer and reassurance. You
Are across a continent, or an ocean, talking
clearly and easily, as if distance had ceased
to be. . . . Your neighbor, returning, glances
in again. You are still in your living-room.

Your telephone is you. In a moment it
multiplies and projects your personality to
many different places and many different
people, near or far, Part of your very
self 15 1n every telephone message—vour
thoughts, your voice, your smile, your
words of welcome, the manner that is
you. You use the telephone as you use

AMERICAN TELEPHONE AND TELEGRAPH

the power of speech itzelf, to play your full
part in a world of people. With it in your
grasp, you are master of space and time.
You are equal to emergency, ready for op-
portunity, receptive to ideas, equipped for
action. The extraordinary fact is that the
more you use vour telephone, the more it
extends your power and personality.

All you see is the familiar telephone in-
strument in your office or home. Back of it
are hundreds of thousands of trained em-
ployees, attending almost endless stretches
of wire—so that vou may call, easily and
quickly, any one of more than sixteen
million telephones in this country and an
additional thirteen million in other lands.

. . -
You are cordially fnoited o pigit the Bell System
Exkikit in the Communicacrion Building, Cenfury
of Progress Expositton, Chicaga.

COMPANY

When writing o advertisers pleose mention Populor Wechanics
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mous Engineer Explain_s Vital

atures of 2 New Plymouths

WALVE BLCAT

¥ HAREEPoWIR TuHgINE #
IWEEATS .

WITH FLILL LS L
LA ST N

-
"y

FLOATIHG: Foapl “"\-5

ERGINE BOUMTINGS J

BHECEL RS
CROEEL dFldaiss

LTy

kE a look at this drawing for a minute, Tf you
are mechanically-minded, it will show you what
areal job of engineering Plymouth is!

“Comparison will show that no other low-priced
ear . . . and only a few expensive ones . .. bave all
of these vital features.

“Floating Power engine mountings are patented
and exelusive to Plvmounth at this price. Hydraulic
brokes . . . o safety-steel body ... a substantial rigid-X
double-drop frame . . . are impor=-
tant Plymouth safety featares.

“Heat-resisting valve inserts et
valve grinding to onse im 30
miles. Lhavedeliberately notshown
in the drawing at least a dozen
other features, such asair eleaners,
oil filters, and silent U-zhackles!

“And when you get behind the

NEW PLYMOUTH SI

Lk
O FaMr e

FRramiMONON s rfndl psar

FRED M. ZEDER points out 9 Important

ANMD UPF FO.B, FACTORY, DETROIT

-
e \\".- LATETY
e -~ TTEEL BEOEE

IS FEHERHT
Ll LE LY

Features that make Plymouth a bigger value.

wheel . . . out on the road . .. you'll see what taking
oul needless dead weight and putting in a Tl-horee-
power engine did to improve performance!

“Bum it all vp...and you get a higger., .. more
economital . . and eosier-riding antomobile . . . ata
price ag low as the lowest!

“As a mon who knows mechanics...dig down

deep when you *look at all three’. Compare the en-
mineering! Plymouth likes 1i:at Iumil nl' buying!™

Standard: E-err arrl:m 5-‘.&: dlaor
gealan E310; rumble seat coupe $485;
business coupe #4435, De Luxe; 2-
daor sedan £8525; ddoor sedan $575;
conv,conpe 8395 romble seat coupe
£545; business coupe 5493, Prices
subject to ehange without notice.

SEE PLYMOUTH AT CHRYSLER MOTORS
BLDG., CHICAGD CENTURY OF PROGRESS

NOW PRICED AS LOW
AS THE LOWEST

Wiken arritfuen please mention Popelfar Weokantos
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BE A RAILWAY

TRAFFIC INSPECTOR

HOTH DUS AND RAILWAY—STEADRY PAY !
I PATY Tor arilve mee—LF io S—dimined se Hye ard Bailwqy I
awsper JAd Jagprtere. Healiflul, guideore—irs [ rvlnlll. L
...n.-r B i, Nz earupieting & fom wonks of hoore piwdy, we'l] Brlp
vam i & pasiicls payine us dc 350 er morik o gladl, plas _':l:

nn“ wefuad faldfee, Lsam the isefs by wrEleg g .':'; I
| FRLEE BOOKLEL, Costs |Hibr—terma, ;-__.-. i
| STAMDARD BUSHESE TRAIHIMG reme. B
| B zoE Bbian, Aoy, ==

ERGINEERING
ﬁ'ﬂ.{fﬂ.“[ll 'TE['““E

TIME AKED MOKEY BAVER. Low [{11E III.I\
-u-lu-ql.. Faritling wodk derin

o) i 1.|.| =
- 'E .u."r' ENCINEE lrm"Em.u-;:

High School [E== . B2
" Ultra-

Course in (ﬂ(‘m.m? E&ﬂgﬁfﬁ:‘ﬁ
Two Years! VSt
You Want to Earn Big Money! o e By wiio 43 Besord Style.
And you will not he satisfied unless you earn steady | | WIO0CEA FUAD ECEI0L, 1838 W, Adumm 5L, L Aegnles, Calil,

Dirt Efects: Bymphonie sond Wiek

Hass EEj'qu. B768 Jozz Brenks, hondreds of
motion. Buolare vau prepared for the fosl e al wak

Trick Erdingn, Hot Rhythena, Elm_-l:, Btom
and
youo measure up o the standard that insures soccess? LEAHH :AHT““HIHG

For a moso responaible pesition o fairly gecd cducation la

necessary.  To write a sensible business letter, L0 prepare Th:tfm;ttmsmﬁm of

celimshles, to figire cost and Lo compute interest, yoil teachlag arlginsl IIITHW"H hr:_‘ o

must have o certndn amount of preparation.  All this you desar af wsycress for husdreda ﬂnﬂlnh.:n.

must be able to do before you will sarm promodion. Whether you think vou bave t2lent or not.

Many bosiness hauses h.Ire na men whiose general knowle :uuldrgmnmné?tﬁﬁmtf ﬂtﬁ::rrﬂ:h

wdpe is mol I.H|1.|.1.'| to & high school l:\:hu.r::-r Whyt? Because - L

Elircl:dudmﬂs Lses t-uh?mrdlg |1.§ I'.'nth men whao are :.:'f,’:f:"' 0 0 $H00 per weell,  Mow sale

arred from prometion by the lack of ¢lementary education, THE LANDON SCHOOL

Can You Qualify for a Better Position 7 1438 National Bidg.  Cleveland, O.

We have o plan whereby vou can.  We can give you o com-
ek aml simplibed high school] coure in Bwo yvears, giving

vou all the esseniials that form the foundation of practical “" h cﬂsh- '“

Daiginess, T will pee I:I:aun: yoil Lo hald yvoilr own whepe -4 l"T

competition is keen and exscting. Do nat doubt yoor ability, L A m‘n‘
but make ap your mllnd to it and you \'.fi.lll:fnm have the . “"‘

requirements hat will bring yvoll sEcoess a [T A !

[ Magnzines: Neweps Adlverthers, are BT Y=
WO CAN DO IT. IMC] 134,800 mtnﬁmr woek|  BIRkE guand

Let Us Send You These Booklets Ay e o o et e et g e

wall. s horm L R lakl> pelures hﬁfﬂ-
List of Local Students sind Gradustes whom vou oan “:"I:“: 'r"‘&"""nn“'lm‘r_::ﬂ':&: "“ I"'mE TR B EP
= ! rEE -

call sigon or phone.  Learn how they have profited by S Ir 1" ﬂf‘ 10W. 30 8., A.T. Gly
investing spare time o mopey-making home tralning. SEND FOR
“Selective Employment Service,"' describing how we

beave helped hundeeds of advancoed :I:m.ll.'nl:u and praduoates FREEEDOK
cagh In on thedr training by securing good jobs. Thia

Blg Mensy=—Men MNeeded Everywhar.
, m-uu.l.-_!vl:m-nu' Dt easily Jearned i uu or sveming

| pemiona. Proctloal, imdividunl {nunl Emay terma, Wrlls
Lot wa show Iy:ru how te get o the road to success. N OW for fres cataleg Fanda &l teol aMer. Addres
Write todoy informarion. [t costs you only @ EIW TOES ECHOOL OF MECHANICIL DINTESTEY, 1258w, 30gl Steet,  NEW TERAE
‘@R,

LEARN AUTOS
IN LOS ANGELES

ALS0D DIESEL ENGINES

Dept. HC3G, Drexel Ave. ot 88eh St.. Chilcago

Send me, without obligation, fall Informaotion o the subject
checked amd hiow yvou Wil help me win suotcie

O Architest O Electricnl Engineer “n‘.ﬁ[{'ﬂ.‘[-_!hm Arajnine! in largesl Trade Weal. Finesd
B Bullding Contractor O Eectric Light & Fawer , ﬁ,’i;{,",,','.,h'mu.:“'!;’m;"" bo muth dm .r"’"d.l":‘,-"'?mﬁ
SLELGEN = ENgELnesr rizniial Educmbizn sl mges erordl. o P TR [ Uigr grosdess lén gaalidy for
0 fl.!]lllllllli_l:ltl.illl.' Hepalrincamn IE usiness Loy n-\.dl:-lnh: Fema -inmn-;lgl:l Hrr:lnnlLi'r:ISH lf‘hl:;-'!tll.ll
O Ciwil Eegiceer O Lawyer EARNM ROOM AND BOARD
O Stractural Enginesr O Bachine Shp Proctice 1f wan sep shark #f oasey, write med scplaln yoer problem,  We hars
E Business Masnger [ Mechanimal Engineer b= '|r| Inlr-'\-!-lumnllﬁd.ulml |d‘l!lil ﬂl!g=m1!-!:“|:: -:_'!-F?-'ﬂl;:li.'
b ytant L Em;,;‘gg;mmmr rataa Seipmbmre in O 8. 8000 Cradiste. Fotnded 38 reats b
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POPULAR MECHANICS ADVERTISING SECTION

TA

Accountancy Home-Study

made interesting and practical
thru problem method

17 kenow as well as we do
that Accountancy fiits many
men for positions that pay

three and five and ten thousand
dollars a year—gives many other
men unusual opportunity to seart
a profhtable growing business of
their own,

The only question is—just how
pracrical is it for yow to train your-
seli adequately ||:| ﬁ.ccuuntu.nq.r
through home soudy?

And the answer lies in the
LaSalle Problem Method,

For this modera plan of train.
ing not only makes Accountancy
study at home thoroughly prace
tical but makes it interesfing as
well.

And here's how:

You Learn by Doing

Suppose it wirs your privilege every day
to 56 in conference with the aodicor of
your company of the bead of a successful
aecounting Gem. Seppose every day he
WErebn lay bedoreyouin Ly stematic order
the various problems he (s compelled 1o
solve, and were to explain to you_the
principles by which he solves them. Su&
poss that one by one you were 1o wo

those blems out—returning to him
every day for counsel and assismance—

Ghmcd that pdn ilege, surely your ad-
vancement wouald be taster by far than
that of the man who is compelled o
pick up his knowledge by study of thesry
nlone,

Under the LaSalle Prablem Method
¥ou pursue, to all imntenis and purposes,
thatidentical plas. Youadvance by solv-
ing pr-:uhitms.“!

Oaly=—instead of having at
mnﬁ the cownsel of & adm:lc Indl.ﬂdml
—gae accounmnt—you have back of vou
the praaniced experience of the lergest
'bunm-“qrpinlngmsumnnn imthe world,
theauchoritative indings of scocesof shle
:n:uuu[mE specialisia, the acmal pros
cedureof themost socessful accountanis,

Thus==insicad o fl.ll:l'l.l.'lttl'l‘ wivd Blum-
dmnF—ruu pre cosched in the sole-
ing he very pmhlem: you must face
inthe higher accounting positions or in

anaccounting practice of your own. SLfF
by sltlr viou warrk them cun for yourself
—untl, at the end n.f':-'vn.ur trEining, vou
have the kind of ability and expesience
for which business is willing and glad
i pay real money—jost as if was glad
to pay theses men.™

Five Men Whe Tested and
Proved ﬂ‘far Yion

For insmance, there was the plumber who
started Accountancy tralning with ws in
pepn i, .ﬁﬁ:nr a :hmrt peciod of study, he
ook & position as | ookkeeper for lfﬂ-h
then hecame ncoouniant for o
ing automobile manulfacirer—with two
buonkkeepers ander him. Today he 15
auditor of ome of the foremost banks in
his szare amd his salary is 325 percent
larger than when he stamed tralning.
He writes, " My trafming i7 the best -
perfaend I Pt e Al u..ur.; a carsly
rerdae raaing e fee S paren”™

And the young clerk, carning 575 &
month eleven vears ago l|1.-|l now griting
many times thatas genral awdicor foran
putstanding. nation-wide ar, anization.
Within six months afver he began our
training, he was carning 129 o month
and within four years, he was carning
$zx50,

[Jﬂ-f}uu wonder that e wiites, "Hodle

Sardie adls oo raed Tike fairy r-n'l_’ﬂ:.l'q:ll
niwar, wvieret | dwowr froow perissal experience
rhat they are frae'”

Send for
This Book

*Names and addresses given on cequoest.

O let us toll you about fwrp men—ono
o sl:r:n.nj;r.:j:hcr and the other a el
clerk—neither of whom knoew mmuh#n
the $|ﬂ1 plest elements of bu in
Une is now the compiroller :|.|:l§| |m
aiher the assistant comparoller of a large
COMpany.

*LaSalle I'.r.fr'u'm: |rl Hi)
farcy,'” write H'-ﬂ'
Jacter i owr re]:ur.f |.' "

And if pou are thinking about the C, P,
A, degree and a public accounting busis
ness of your own, ruu.-l] abaout the phac-
mgcist who was carning $30 a week
eleven vears ago whena LaSaile regiLirar
secured his enollisent for Accoantancy
training. Eight moochs later he lefe the
drug siore 1o take a L-runla.kutpms job at
S2o0a wuk—l..-.:: m::m.eL larger o=
J'!tl‘.'lrll:ll:l:llr. rié yiars later ha pl:!l.?d
the O, P, A, examination and a year larer
:i.r.'l: he was earning 5,000 o vear. Now

i has his own Im.:hh- 51|:'.“i:n:!'u! pablic
RCCOUNINE Erl:rt for which he say ".M;l
Eafalle traiuing bas beew large
Hporrritne”

One-Tenth of All C. P. A.'s
Ave LaSalle Traried

If you want aull mere proof, remember
that oo C P A s—approximately one-
tenth of all :Iuw: in :Ipi: Unired States
who heve ever passed the difficnls ex-
amination for this coveted degree—are
LaSalle rained,

Or remember that in our files—acoes-
sihle on regquest—are thoosands of lemers
from ouf Accoaniancy graduates report-
mg: maderial increases—double, fri
an ruTthd evin moce—aover thelr
OfiEENAL CArnLmES;

And knowing these facrs, ask vourself
if there can bi any further question about
the practiczbility of this teaining for you
—ask rather if the real gquestion is not
abpurthe size of your own ambidon and
the quality of your determination.

For Accountancy 15 oo magic wand I'|;|;|,-
the lary or the fearful or the quitter—ie
offers successonly o the alermadul who
bas the courage to face the facts and the
will v carey on 6l the job is done.

If vou are that individoal, che coupon
below, out adad mad will bring
you free the infermation that can open
ap 1o vou the future of which you have
dreamed—ability and iscome and swe-
a4

I= it not worth gening that informa-
i

slestun-
fmpreriand

LaSalle Extension University

boak,

LaSALLE EXTENSION UMIVERSITY, Dept. Bad-HR, Chicage, 111,
Please send me, fees nl'u.'llcn:l or ubllsalmn.ﬁu r 1541

“Accountancy, the

profession of accountancy and

MName.ccovanannanns “[
(45 g o3 &, g

Addresa.. ..

:m’tun:m

Positiof.. cassnannns

IEh il ixstraned

your iraining for :um :::i:

haut the
f that Gield.
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MEN ALSO GO

AvtonmoritE manufacturers do not diseard en-
gineering principles once they are proved—but
theyv're constantly bringing out new models,
There's a lesson in this practice for you!
Experience 15 an invaluable asset. But expe-
rience can become a liability unless it recognizes
new-model problems and adjusts itself to them
—expresses itself in a modern way. The prab-
lems of 1933 cannot be solved by 1920 or 1925
methods. - Or even the methods of 1929, The
man who succeeds today must keep up to date!
How can he do it—how can he acquire the
training that will always keep him in step?

POPULAR MECHANICS ADVERTISING SECTION

9A

OUT OF DATE!

All over this country today are men who can
pive the answer: They are devoting their spare
time to study of International Correspondence
Schools Coursez, Some of them are new stu-
dents, sany are former students who are safe-
gararding themselves agatmrl going oul ﬂf date.
Mo other educational institution in the world
approaches the field of expert instruction that
this 4l-year-old organization provides—and 1t
invites you to consider its help in aiding you to
handle your job better and build a future for
vourself in this year of golden opportunity!
Return of this coupon will bring full details.

INTERNATIONAL CORRESPONDENCE SCHOOLS

n “The Universal Universay”

BOX 5663.0G, SCRANTON, PEMNA,

Without cost or obligation, please send me a co
and Why,” and full particulars about the subject bmrr which I have marked X:

of your booklet, *Who Wins
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ENGINEERING

Complete Course in One Year — Theory and Practice Combined
Underiying Principles Emphasized —
A comemr, comprehensive eourse fn Electrical Engincering complete in one enllege year, 1o pre-

pare camesl, ambitives yoang men of lEmited time for pew opporiusilies in the edcirical Geld

41 o YEAR

Theory and praciice closely intermov

ELECTRICAL ',l

y ! en In classcoom amd laborntory, Mathematics, engineering
drawing and mlfﬂﬂ"l: shop-wark. Students construct motors, install wiring asd test electrical ma-
chin 40 year' !I:rt'TIErI-'DE asAuTes you  masdmwm lraluln: in minimum time,

Graduales are

ﬁ: " ) qualified ta enter lh-: eloctrical field al once.
SPEEJHI PRETARE YOURSELF NOW for luture opportunities which will surely accompany o revival of
Technical business in general and new electrical activities in particolarn

Cehool Fireproof dormilories, dining hall, bbormtorles and sheps. DlEss-trained men hokd Fespinaile

technical and executive posiibons.

Catalog an reguassk

BLISS ELECTRICAL SCHOOL

118 Takoma Awve.

W“hiﬂmﬂ' n- c-

A NEW WORLDIr

The waorld vang face foday s chan inj:;_ 1.\':!1i|g vou look ae
|l—hre.1|u||§ every fie of the past, and springing upward inia

limitless fusure, ' your workd—do you realize that?

Already wou bear the roar of motors and the henr of
wings that shall carry mankind, in your day, in full Hight
tnweard & new dominion, wider :|n|1 more splendid than vour
greatest dreams.

For the masery of aviadon, :mln need the finest trainin
i'l:"l.l can possibly obtain.  Parks Alr College is the world's
argest comimsercial :|1.|.:||:|-:-|| :-:huu-'l awns {18 own alrpnﬂ, el
kas over fyso,oo00 in facllides, lrﬂla:r—rr:ﬂ.u—u- the time
decide on yor start toward o grear and beilliane funars,
Farks troiming opens wide she door, “To understand ie in de-
1-}!|I“H|HJ the coupon at once for & free eopy of “Skyward
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Moke money taking pictarss. Photograpks
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paTe . Mo expe NEcEsary
Wi I--deT-;:r'uew!m broaske, O Pordum ilies
A B, kmﬂ

"[AMMERER

Writn Tar Free Liat of sthiesl schoods thisk
EI.Lwr.uI:ul.I_'.r porrect all speceh delesta,
STAMMERERS" GUILD
1% Hewbury 5t., Suite 400, Deston, Mass.

2 BECOME A LIGHTNING _
TRICK CARTOONIST'

E;lr.l 5. D:I far l.l.u;l h-l.dmlul r&;—umd’g FL%'*“:

1
BALDA AT SERVICE: Dept. 1

winrro 2TOP TOBACCO?
I Hasilsn the t'l."‘ll.'li'lﬂli fof tobacoo as

thousanis hy akeyoursell fren
anid happy with T ﬂl:ibh'llﬂlh:'ﬁmﬂ'-.
h-ﬁauumututa.nn:].mum ng-
Write for fros l:muh'lut tullnag' ol I:.-
Jurious afect of fokaes i

ablp, saEy way Lo relbeva s
CIAVINE Eany Ean have. F'EE

MNewell Pharmacal Co.
Dept. 300 Bt. Lowis, Ma. BOOK

WANT A STEADY JOB?

Railway Postal Clerks

f T

$105 to $250
A MONTH

Work for U. S. Government

MEN—WOMEN 18 to 50

4= == = MAIL COUPON BEFORE YOU LOSE IT == mm e
4 FRANELIN INSTITUTE, Dupt, MIT4, Rochester, N. Y.

f Bl Mush to mo willhoue charge — enpy of F-page boak
“How 1o Get T & Governessad Johs " with st of aftes -

f Proaijon pesdbions and foll particulars telling how 16 el 1hem,

Nama e R R T T T L T T P
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AT HOME you can bsirn by oar modesn s
gl ginal wysism ol cefraction e very pariok the Wist sl
Repairing Trade . tome s i# beqied ghan @
1 m shop, ¥oocan sum moocy whils learsing asd bg-
bt ] cmre a well puving positien or s | business aker
eempleling oif fopiie o EEdrriiction. Goml walch
repairere are always In demand and ram Bom
Fa do 115 per wesk. Fod particiilord ippdy be e

Schosl af Watch brim
ot K. Meere Bt AR e

Lear tn Dance »

You can lenrn all the modern dances—ihe lagest
Tanga stepa, the now Fog Treaofa, dresmy Woaltzes,
smart Codlegisce Brepa. and popalnr Socety Sleps
at hame, arsily and qualekly. Mew shart mutlm-d

mnt-dunﬂnruulmaeu.ﬂ.ﬂlﬂi-b. Hllhllllhd!.tm
L - r Lsurn 1o rea

e
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mosima i aFEiERL  iEReT

Becamp a musielan sequickly a8 to astound
evervone., Learn by playving féil music—
instead of tireseme " exercises,”  You'll
soon beenme the most popular person in
your eet.'”

New Easy Method

s & Fevalstlian DTl,:I.Illrl.ﬂ' aban ke It fof thar-

nurhoess arsl T8 |:|l|: Ho ulmﬁe that young

Tm’dlll MEH.'I-]. |:-:|- ¥ “'55 u.mg:
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LEHFH%;EUF;E;#H? nctual nofes, learned guilekly right in

Flasa Mandulin FoUr 0w Bomeg.

Visin e . FREE BOOK and
EE,‘:;;"" Bight Beaphien Demonstration Lesson

[T L i | b offirs thi wobderfial miEicd eppEsr-

Caraal Plaanin tinity, Rend for themn toalny before
Catin Tinrrg oopées nre exhamsted, Youll be pse

“‘.;!L};' had :;:‘,‘:';“E'Hm" tommda], chrillsl, Goacinated, &t thLu

Al it M brmimr Enier easy, mpid way th beoome s verisabin

Flane Accordicn mARDer of Your favorite lnstrument.
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MECHANICS

Never in
the history of the automotive business has there been

Earn $35 to 375 a week as an Auto Mechanic,

such @ demuand for TRAI men. 8 weeks tralnlng
fits you for a job that's waiting for you oF 0 opén Your
own repair shop. end what rwo MoSweeny trained men
have done, Hundreds of others can tell you facts egually
interesting. Don®t leok for a job! THEAIN for iof
Forrell, Fa.

ector, Ark,

H
Dear Mac: Just a few Hnes
Dear Muct Flease forward me ok midhE intereat you, [

yaus catalog. [ waat It o lzlt gl e b i
add o my travellng sowuve- st May. aim : e 1
nirs. I am working in = I'Ill'll' not BE 0 l? ﬁuuh:t
musdern farage altlhough 1 call ““hard tlmes. have

have eem out of school only heenin worllng ever 'I"'":' 1
four weeks, thanks to Mo- SefL: e h"':!"““d el

carnings 70D & moath,
Sweeny Tralnlog. My bese im apdite af the hard tiemes,
refgards to all, M, Klugshauk Many thanks, Thos. J, Sharp

EIGHT WEEKS of Actual
Shop Training

Mo books or lessons the MeSweeny way. First you leafn
the ““why" of ﬂwarrgnlrind. v d-:-'. then under compeicnt
Instrucvors, you [H) the ft? You work on real equip-
ment and machines, with the feal ools of the auto
ﬁ" Iia ecighr ahore weeks you are TRAINED to
hold down o permanent BIG PAY job, Any man 16
to 50 can learm.  Write today for New Low Tuitlon (rffer.

AVIATION GROUND COURSE

Aviation iz coming and coming fast. Pro
wirnderf il opporrani tes of the future. ch plane needs
many mechanics on  the ground. MeSweeny's Auio
Moechanical course is combined with aviatlon mechanical
groond courase,

MONEY BACK GUARANTEE!

ro ninw Tor the

In elght wenks of jpteniédye tralning ; actual dhop work with
real tools on real equlpment | will ten qgualified to sccopt
n Big Pay Job as an Aute Mechanle, If you are mec satisfied
abowt your qualifications, your tultbon will be refunded.

Weite today for Big Free Book on ALFTOS.

F R E E th the facte whawt jobs; and Low Taltlos
Fers.  Malllng the cowpon doea NOT

obligate yoas, T uhllt-tn ME to tell YOU how you can crals

for Big Money ln elght short weeka.,

McSWEENY SCHOOLS

AUTOMOBILE — AVIATION
DEPT. 10-8 CLEVELAND, OHIO

Mail Coupon for Free Book
F------------—------
MoSweeny Auro and Asiation School,

Depr. 10-8, Cleveland, Ohia,

'ﬁ"‘lth.-:-ul. uml. ar abllgation, sanid me youar Blg FREE Book o
Amcna! glso ‘inn'nadlun abodt your low Taltkon nfer Em:l.uu.-
fig Naw l'lu'1.|11.1-I:|I:I. Coarse,

MName. . ...x GEaMLEESEIIEEEEAR I EEEEA AR P E E e -
L7 vy T (e G ST S LS p e A R R
TOWR.uuurinanisirsnaisssDEREE, cissiscsaiasns sl avees
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" will add
INCHES T
YOUR tl-lE#

INCHES TO
YOUR BICEPS

5 .ﬂr:fwnn t cost you one cent |

rlﬁ_‘

Signed:
GEORGE F. jDW ETT

Y’Fﬁ BIR! Three inches of nlllnl:lla |;|-:|-:|.er.| 1.-|.r. vour chest and ab

eant two inchea to your biceps, or it won't sest you o penny,
I kiow what I o talkbng about . . . 1 woulidn't dore moke
thisstartling guarantes if 1 wasn'ssore I eould do ik
I want to gell you fellows . . . thers's r-nﬂ'ir‘lhlrli!: nbout thia "'abreng
mof's bosinesa'" thot get™s yoa . . . feeidls yonl Yoo'll get o E_lrrlh
kick omt of it . 5. You'll Frirly e _la'nu:' miscled @row . . .
times ot oll, yoo will be doing the one-srm press with & :IHII [pestimd
weight] A Iﬂllnrl.llhl" glast]
kimin {ullm thiif nse dr::mrnp'ed nre the men 1 want to
mhu.T! ]'j_ uikl p #rany man's bl (op Ekam ard do b golekly.

t meeam ercame-polf moeeles either o o, you will get real,
w:rulu.. In-.-nm::hll- myuseles that will meko your men friends respect
vou and women admire Hﬁ-

I wamt you to try one of @y toet rogrees Aral, | .,

Saend for *“Moulding a Mighty Arm™
A Complete Course for HL"I" 251:.

Tt wwill h} & revelntion to you, Yom ean't maks n mistake |ir:|
nnty of tho slFesgeit mrmeed man in the world stands behind thi
ecaree. | give yoa all B seereta of #ivength llmcrated and EHlI-I'HﬂI\."ﬂ
s vou Hke them, Yorr, fos, cui u'l.l an uabreakahle grip of sbicl and

]?r-rl-tl.l.!r:.'n prem, Mail your order now webile yon ean sl gt Lhia
popiree nk ¢ introdiciory L:I-:e of mlg E-ul!.
1 will not lfmit you to the arm. any pert or oll of
yoigr bedy, Try any ore of my m: mn listed bidow ab He. Clr.
try all pix of them for -:-'nl:.r L1 18

Rush the E“'I“ TODAY

BEnil ersler mow mnl I will Tnclode & FREEE |'_'5'|.'||:"!!I of "MERVER
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Bept. 4V 423 Poplss Si.. Seranton, Pa.
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Ear Drum
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Basd far Gateled Tedir

Hjll'[. FOR FREE INFORMATION
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A Real Job Is

WAGON-MAN.,
We Furnish the Capital

A ETERE, maﬁﬂmtﬂa. mueerEatul, db-pear-ohl :umﬂ

pow mokes this surprisiog offer o Boldst men.  In
no caplisll Lt us stort youw In this peringnont huosioess
that YOUT own aed conitol for yoursell. Begama Gl
authorized MoCannon Dealer and handls the com-
plets MeCommon line—no red tape and no division
af e, We nanes yor. You extend coediE bo ¥olf 0w
8 nowl ogaloanerd wlhen Yol plesse.  Omly o cortala
nuEmbier of these “'mpo=lnyvestment’” propositlecns are opei.
Each oni aftifa o gosd living with o chanoe o pil ssms
money o the bank every wiesk, Honest, stesly men
whir Write III'I:II:I:I]JI:I{' are psauned of fifsl comsldenation.
Write today anid ask for “no=lovestment” offer, Addreas
The Houssof Frienidly Service, MeCoanmsn & Company,
Desk D-5508, Winona, Minn.
with all the traibe you oan
attend ta¥ Then hecome

DO YOU &5

WANT o mew businecd
profeasion of your owng

needed, be gooda to buy, no agency. Established 15894 Addresa
RN MIEEEHOME In vour eellor orsbied | 15 demdind,
American Mushroom Industries Ld, Dapt. 840, Torants, Ond. Ao
If You Hope To Realize Profits
Otherwise you may fnd thet all yoar
Yo HAVE AN 1nEs Takr  IBook

FREE BOGE. 1t ol yaip kN

Epnd bn neder to sierars Patent fifh-

Lisction

Any drawings, skseohss

in & few wealks earn big ineome in service fees,—not medical
Stephenson Laboratory, 1 Rack Bay, Boaton, Mass,
Ex per iepee umpeoessry, Wi ball yoo bow. Famous
frar PokP Ivestled, 100 Tiet it
This

Ligng fitd kaliof havn BEan s, Defcsallsn

BriormsE e G A PPATENT &L E E

dlmple, Elsin InFeriire Jipit what e
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*4 Make Money at Home /
H E.@'l
!’"‘ i WhiteCuesn spawn. [ustrated book FREE, Wile iediy!
It with n U. & Government Patept
It oliem hapgus thal niher Inveninrs FHEE
ONCE! Your i step b 0 got my
¥ mist o, how yom must [ros —
IN SECRECY

¥
i &0 &
For iy res Bk,

CLARENCE A.O'BRIEN

MEGISTEREID FATENT ATTORNEY

TWASHINGTDN , XF. OC.
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Waiting for You!

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

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

You shop and industrial office workers
who are stuck in routine jobs—

Draftsmen Well Paid

You wouldn't pass up a Drafting job if
yvou only realized how fascinating Drafting
work is—how well it pays—and how
quickly you can prepare for a real Drafting
job by home study.

Will You Look Over—

Beglnning Dratting Lesson. To see for vourself how
fascinating Drafting is, and how easily and gquickly
yial ean learn ik st home, bot us s winik I,mthput-_-:lb piLion )
o heginning lesson — piving ¥oil & week's practice 1n ]:Jl"ﬂtl:ll_ll
wark.  This tryout will ke anly & [ew hours spare Lime —it
may phow you the way Lo BueeEs

List of Local Studemts and Graduates. Will put you in
touch with students and graduates, whom you can
mll upon or phons, binve been investing rpare time in
maney=-making training. oy chn profit by their experionce.

#gglective Employment Serviee.” Describes how we
have helped hundreds of advanced students and
unkes cash in on their teaining by securing good jobe.
netend of Bling your application for pmh{:i'i'h'lvl'li pervics and
waiting for emplioyers to eall us, we immedistely start on ex-
hinustive seareh for the right poaltion for you.

We weleome this epportunlty to show you exacely how
our trokning will help you bﬂ eaabling you to try out ood
teaching methods, talk with our students, and check up
on our employment secvlee, Before you make any de-
cisiomn in this mmtter, you owe it to yoursell o invesrigate.
Herurn coupnn for motecial lsted abave.

=Viil= el i pirie
The University of the Hamas
Diept, ThCMG, Direxel Ave, at G8th 2t., Chicago

You may send me, without obligation, Drafting
lesson, student list, "Selective Employment Sarviee.

When wriding plegse mention Populfar MWeoheiiics
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Big
There C 5 mmercial

M
iy Possibilities
m LITTLE IDEAS

Youf own ldens may hnve such possibilitles. To beneft from the
profts your invention may :nl.ku possible, Yol Bot omly nesd o ln=
Wemnk f—you nead to parend 15

FREE Book—"How to Obtain a Patent™
Baok tell you just what 18 necsssary to do and how to dao 8. Io-

vembors Jap our serviee.  Established 35 ].'EII.I.'II Fema passois bl
Dederrod payFments i desired. D:I-m_.r
MAIL COUPON hay
T z ‘Be

NEY 5 Costly

ML OFFICERs

-1 Vighor Bidy., Weshlsgien, B. &,

Hreeh Oflpes; 103l l"lrl'-'-r Bl Ohkesga;
|nur A Worlerreh Diiic_ Mawr Woorky G28-11 Fidulriy Fhils. Trasi
. Philadalphis] 51411 Lmple g, Plissheemiy 1006-H Hobar

g, Ban lu-dq-u..
l’lﬂﬂﬂﬂﬂﬂhﬁﬁfw!‘mllllwk I]-U'J—R "How to Obtaln & Patext,™

&nd your = of Iovention Blaok

t o 0000000 00 0oNOOONOOONCODDCO00C000O00NOE—000 caro

Address EdEs

i LT T
PATENTS —TRADE-MARKS
Terms reasonable. Personal attention.

Send model or drowing for FREE adwvice,
Book “HOW TOGET YOUR PATENT" sent on request,

L.F.RANDOLPH, formerly RANDOLPH & CO.

Registerad Patent La r
303 Vietor Bullding W IHGTON, D, C.

POPULAR MECHANICS ADVERTISING SECTION

EARN GOOD MDNE‘I’

= I raskeis Tavire' sl 7 .
IIT"-'II-TFJ:I E-l'rﬁ-a |n|;|iul

i-c'l bocor Tamald Meadyadrbies e yoarlivalii
muldbrrﬂqppunul%{-_wrn ILl:Ilnl _|l-

In  aHEr [eiaiei
.'a-um.- Iastrisglog Tll-h Rarkein ' Il-rlr

i teadas]
Tt ek & 1 lul.nlrunm_' Company

Makeri of Twmoul
Chdoage, M,

&35 Packers Av, L. & Ve
GetB B Magio at anes. A wonder-
Tol Bhooders digest——talls how te hold,
alm ol handbs rifes: become o ernek
1200 Tlnu principle of compressed air netlon that mads
l.'hu E-en_lu.mln Single Bhot world famais has been applied
shat aatomotic Brieg. Learn ofl abowt Bsth rifes,

S D NOW!

Smlooi Yo Sl St pew 00
- e 2% Shaa
WWT !ﬂl WREITE for sgscislh

* BEMJAMIN
&9 P, Brosdway AlR FHFLE .:D

St. Lowubs, M.

Formas to cast Lead &ldim,ludlum.Tr-i:-
E'LE.' Huonrvers, Wild and Farm Animals.
different forms to solect from. Ewvery

form’ guarantesd to cast perfect fgures.

end 5e stamp Tor illusirnted cutnboge,
HEMRY C, SCHIERCKE Spencer Rd, SHEMT, M.Y,

Big 3 ft. Telescope Piw. i enie 10ATH:

rANgE. HMIE:&PIEMTMMH nk the S I.1:|I|:||1||:|
Can b used 58 n Mleroseopme, ﬂu.ltflmud [17] el 4:1.3
FLTE l"'l'.ll.]'l |G erir. Benner & Company, T-48, Tﬂnhn

RAISE RABBITS FOR US

WE SUFPLY STOCK .lli' EUYT WHAT TOU RNIZE

i'l'ﬂﬂl BB b hltadb gl I&

r% L ik
E En..

lu:ﬂ;lh.lﬂ‘l'l:lﬂ' L

BIG FREE SQUAB BOOK

Fi WHE Hoaaka, cream o i
e e e i R
[a11] " 1 W C& OF an

a-:l'lﬂ' B ﬂ‘“". Racing Homess are wisnlng,

ml-l—m,mln.mw

PATENTS —TRADE MARKS)

All casea pubmitted given
attention by members of the frm.
Form, * Evidence of Cencepdion™ and Tnatruciions,
¥ Howe lo Evdabitsh Yowr Raphly”'=FREE!
LANCASTER, ALLWINE & ROMMEL
Palent Law Oifffecs
412 Bowen Building Washington, D. C.

S=S

LEARN WATCHMAKING

1 sl | =
wnd Enty to learn, & Trd :Iw If:n.E’ia -:“ﬂ" . o
ST. LOUIS WATCHMAKING T. LOUIS, MO,
who derive largest profite

know and heed oertain

simple but vital focts bes

Jore npplying for Fatenta

denf-Beas nwm thoss [aeda; sent ..I'm. Writa
I.-I.EE'I-EI-IE'I"I:IEFHH WDHI.FJHH-#-.D Estal. 1559

PATENT

Booklet Free Highest References
Prompiness Assured Best Results
Bend drawing or model

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

Listed Patent Lawyer in the latest editions of the Rand-McNally Directory of Bankers and
by Rand-McMally & Co., Chicago, IIl.; The

published bor Le:éul m'ﬂwr Cnl'pm'l'l:lnn.
Boetoan, Maoss,; Flugel™s Lo List, published by Le rectory Publishing Cao., 8t Lows, Mao.; Amer-
iean Lawvers Annual, pubHsbed in Clevelmnd, l]hm. Banlkers Service Lcnnl Directory, publiahed by
Bankers Servics Co., Doaton, Moss.: Evee's Law List, 0 Pork Place. Wew York Clty: Walters Legnl
Dhifectary, Ohmabka, Bebraska, n:ld the Mational Btncl-uq'].-' ol Arterneys, Baltimare, Bafylond,

WATSON E COLEMAN, " yiatiiNGTON,D.C.

Bank-Eecommended Attorneys, published by
Baggott & Ryall Directory of Guaranteed Attwnth
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NEW YORK
ELECTRICAL
SCHOOL

Opportunities
for Men of All Ages!

Every ph*uw of all branches of Prue-
tiral Flestrinity T.m;:hr by Artual
Praoctice in Amerien’s Foremaost In-

glitution of T rI'“rzlil'ling,

Special Course in
Automotive Technigue

Day and Evening Sestions Open All Year.
Write for FREE Boolklets.

Visitors Welcome.

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

PHOTO ENGRAVING i

] Furnish .o suipzat ws Batariad inchut

irig "" i Phillo sa i ity ckdem caop lacza, loos
und emewn. 'When you kove ficahsd ibs CRLmeS Fol cu st biiaky
& geod paping independer binaess wih lqulpu:ll:ll. r...-n
wlvid ar work dor clbsen il a bug aalary. Fhalo E

dustry l'r l--.-
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s B by LD inches|way by el

Hag
sl Por HLE T | & e Bchaal of Phcto Engruvizg Ok, 160, Aurars, Missourd

1nfu:rn:|hliuu on any book free. Wroite Popular
Mechanics Press, Chicago. T11.

Write today for FREE BOOK. HOW TO
OBTAIN A PATENT amd RECORD OF INVEM-
TIOM —ar send Brawling or Model of your |nveins
tion Tor Examinatien.

FROMPFTHESS ASSURED WITH

BEST REBULTS

MILLER & MILLER

REGISTERED PATENT ATTORNEYS

T 1E£3E Weslworth Blidg., Dept, A Mow York Clty 3
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Go to High
School at Home

You can secure a high school education right at
home by studying the splendid new courses re-
cently prepared by the Imernational Correspon-
dence Schools.

Thi=e eoisrscs are equivalent to the coorses given in pesl-
dent high schools.  They have been speclally arranged for
mn arel womens wha wish 1o meet college entrance ezamnini-
tibong, tn guoalily for a botine=s pesitlon, oF to make up the
education they miszed when forced to leave school loo scan,

“The Coll Treparat Caurse, the High Scheol Commer-
chal I."ruwﬂrl :ﬁ][.ﬁt:hwl Enplish Course include Engs
lish, algeh ancient, medleval, moderm and U, 5. Histary,
physliology, literature, "growraphy, Latin, bookkeeping, drawing,

gromietry, shorthand, physies, -.hrnum}' salesmanship, adver=
tising, civi l-rng'mu}rm:tr}, econmmics, American busindss law,
corporalicd finance, money aml banking, business &nd trade
ecooomics, ete. M diplama i given al graduation.

The lesseas &re easy to understand and vou will make
rapld progeess because you will be dm oo efdes by woweself and
vou will stedy under the puldance of lestractors who are
sincerely Intercsted im helping you fo get ah<ad and ackieve
the bigger things of life.

Just mark and HaLI the coupnnm and we will gladly send
F interesting klets  describing the High School
ourses of th ]m-r*w: ondl Cosrespondence Schools or ooy
gther subject in which you are inleresied.

IHT!HHA'-I'IIJHH.I. EGHHEEF{FHDEH'}E ﬂﬂHﬂDLE
Bex 5665-6, Seranfen, Panna.

Without cost or obllgstlon, pleiss 61l me bew I cam guallfy for
tha l-\.lil.l.lnlil."'.-:' E'ur gha 5uu;||.~rl-pﬁr.l'|:wn which 1 lgwe marked sn X:

O Collede Preparstory Coarse

O High Schosl Commercial Course
O High Schosl English Cowrse

[0 High School Voeatiasal Conrse
0 High Sehaal Agelenlimral Course

Buziness Maragenent Eﬁnlcsmnnship

Tindusteial Blanageineal Advertising
]'I:r:m:-"_{ Manng emank Gupknee Correspanilenss
raffie Mamagemenl Ehew Card and Sipn

Acseaniing snd G A Lestesing

Cracking Apennrrapty anil Tesler
st .Jn.-:'e-:-‘;.l!rls English Cavil Seevlos
Bekkespln Ballioey Mall Clerk
Secrelasial Work dirade Schoial Buligecty
Spenlsh French Tilisteating Cartoaning

TECHMIGAL AND INDUSTHIAL GOURSES

Arciritect
Eﬁ:‘;.i.lﬂmgrlu Arvhiteets' Blueprims
Mechilcal Englmees '."n:ntm:h:r wiul Bulldes
sfichaslcal Drafissan Arl‘|'|I:|1"'1 ural Draflamas
Machine Biag Praciice ] Cenerete ullder
Hullread Poeitbons Acructural |Esnee
(322 Englee dperating CheimbaLry Phassacy
Civll Englneer ] Automablile Wark
murverieg mnd Mapplng :":!.-ﬁlftlll Engine
"-ill!lunr; Jlélatl?:-ltﬂ:“n‘ :I Agrioaitura gnd Peullrr
Badls L Coal Mi=lng Mulhemutios

Mame, .

Blreet
Aihlress...
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POPULAR MECHANICS ADVERTISING SECTION

Classified Advertisements

WORLDS BEST WANT AD MEDIUM

Advertisements in this section, 35 conts por werd, each Imsertion, minimum 10 wards, payable In advance
Ta be inserted undes proper classification in Septembsr issue, copy shoald be in our office July 18th

ADVERTISIMNG AGENGIES

ADVERTIAE: $15 resches & 061,630 Bun-
dar newspaper teadees wilth 26 wond  wl
Fawppaper asd marazine rafe-gulde,  Tres.
Chilvage Unism Agency, 20 “Weit Jackean,
OBl caga, -

ADVERTIZE In eural weeklies.  Lists
free. Meyer Agency, 4266 Mariford, BL Teuls,
Missourd. .

ADVERTIAE=—Rural Amerira, Claszifinl
Ditsplay. Advertising rewiesl, Peompl sere-
§ri. Inereman your sales. Lists fres. Bauth-
ern Advertising Agency, "-'I-l-III'H Creel, Ky,

FREE—Xow 1041 Advertlsers, flate Gulds,

14 p.llu-e:. Includes erervibing, Lowisl Paléd.
K. 1 Ibressm Advesiising Ageney, 140 H
Tresriinen, Cldrage,
FOR ADYERTISERSG
21 WDAH.  Manthly-weekly  raombineilon
£L.08, Magazlse fren Dapmicll, Joehsan,

Terin.

IXCH Display, 60 magaxizes, §E60. M1d-
Jresd Barvies, Bloullen, lowa,

TTADVERTIBISG—20 Words, 3% mapasines
e Lhres Insertbeia BE50  Incdy dlsplay,
thres momits 52000 Baliing Duresw Lawn-

dula, i .1|r —— -
ADVE II-’I i‘ﬂ'- 24 'l-'--:m‘l'c in 230 newapapers
§10.  Edsts free.  Advertising Service Do
man, 4050 Trrexzel, CBlcagn,
ADVERTIEE &7 Magamines, 3 manths,
0B Ireechi.  LAst, s Il ofTars, free.  Evans

King Co., Bof GTE0,
BUSINEERE ADDRERSSER

Wilmimcion, Imelawars,

FO¥E Persanal or beslness purpoess. New
York adidress bs mn assal Eo you.  Prompt,
relinbile service §21.00 manthly, {Besailed
lllliil:r-:' New Tork Mall Secvies. 13 Fark
mr,

INFORMATION

AXY Infesmatbon Jealred 35¢ colm
up, Fred Kiole, Beading, Pa.

OUTDEMON  Epete far  svervane—Esjor
Eligxs gl wesr reusd wilth ald of book pub-
lighed br Popufar Mechamles. Thlx serbla-
lile encyclopedia nst anly furnishes Boendreds
af fdeaa for new and populae sparti f2e Grery
peasom of thie Yeaf. LUl slss gives romplets
Initrietion Ter making ibe necessary equlps
el at very small esai HY pagas aml G0
Nluscentbons. BSied todar ms book {3 fell of
thrills and esclismert for winles apert en-
thusimsts. Dlailed poddpald snywhers Far £3.
or il b ogeml OO0 IR bo aR¥ addeess =
. [, Bluply paF poalmas when dellvened.

and

]"up-u.llr Mechasics 1°ress, Hoom B3, Su0
Eask Omtarlo B, Rleagn,
AUTOMDEILES

ATTOMOINILE Itiflag ook, Ilow {0 Balld
diet tewel Facers ehamplomshlp recers, fgat
road care  XMew. 10 chaptecs, 1397 0luysira-
Lhsna, arack tu:u.rlll. winming alrivers. soeiest
pirles,  poaed ‘revs.”  balanee—=Peatpaiid
$l.o0.  Iier Hums, Dept, 1i. Madiseriite.
Clnriaaati, QOhin,

NEW 165 Editlan of Drke's Warll Fa-

moas  Auto  Enevelapedia—right  up-io-dats
with fren  wheeling.,  syncheo-mesh.  dews-
draft  emrburetben.  feonl-whee]l  drive, o,
Tha Lk aufn reppirmen swenr by, 1358

NAReE, #4008 ANlusiradloni,
FE.00, flesibla Mareen $3.50,
;ﬁ Igﬂlnl of nrice or CL0LT,
ik
EEl. 2ob E.

Cloth lllr-.'ll'rul:
Fosineld upss
invwhers |m

Popadar !!.r-rh:||11r-|. Fress. Hoom
Imearin BE.. Chlénps.

AUTOMDEILE BUPPLIES

RICKEL Plating outfits, ronnecd s waie

batfery. Mo danks used, ibsisands bn use.
1.0 [II'NN- Qussmetlal Co., Ave. J, Du-
CALLT, .

MOTOR Tester. IF exlinder la miising,
mabar will stop, de=cyllsder 7o) & Eaog K
950, Louls Comba, 709 Sgmeet Ave, Vesice,
California, R I _

HETRIRITONLS Wenlei. Drand mew aukto
peeemeldy. 96000000 pare pend e,  Thellar
1iat: large dlsssusmis  Bells easlly €0 Ba-
IREFE:. ERs edatbpne, flests, oy oameri, Build
yoursell abeady ripeal bslmess.  Slals ex-
perience.  Kem-Rite, J197  Bellevus Ave,,
egpafe, Mieh, o .

BAVE Moniy &ols and ik repalra.  Ad-
vism parts wanded. New rings B cenls, TPrles
Tisk J Canlury Tasmi Co.. 1T1E Lafayveiio
ATE. i Luslz, Mo, — _ .

T VALL ADLE Auts kink bmks—The Aila
Mwner’s, Auto Kepulssan's a=d Auto Tour-
{3t's hamdbenks are fdeal for lhe practical
minded, theifty person who lkess te make
kiz own adjustments pml save #xpiesclve ee-

ir Bllz. Here are hundreds of helpfol
i,  The Leiclag |Bfarmatlen @il mike
your irips casler. lees eopensive mure
enjoyuble. Her this low +osi Enlesmatben do-
day, all X Esuks anly §1.05 pestpalildl ae
LT mnywhers in U, & Fopolar Mezhan-
fro TPress, Hosn EBI, 200 E. Onierle 8t
Lhiragn

AUTOMOBILE SEAYICE EQUIPMENT

DEMONSTRATORE,
beneh, B-Boue

Cnmpressar, beat
Euppery  charper—are  weliler,
dunranteed. Trial amd derms. Ken's Koulgp-
ment Exehange, Box M-EXF Trey, Ohin

TWik Peofitgbls shop Boeoki—Lathe  aml
Dirflltng mnd Tread Cutting  handhacks—
Alled wiis hondeeds o waloibles ““kinks'
igegeorid by miccesfol mechanles all over
ithe world. Te da eegular jobs more guishly,
mgler and lwtter =end for Ehoze low rost
I chs Bath  send  peatpaid for $0.13 or
CLIy hy mall anrwhérs In 7. B Pooalar
Aecbanlra Pyaai, Iteamm R0E, 363 E, {mlario
Hi, Chicago.

MOTORCYCLES, BICYCLES AND
EUPPLIES

MOTORCTCLES EIS T Tegma. Tleas
1.0 Englned for amirplanes, i glebs,
Engls, pumps, $1% 10 875, Hacierles, frames,
forks, ovlinderd, balls, crankoases. hanile
har=. tanks. chalms, §1.50. Whests for ales
plenes. Eave” dautoreshlles, molsecycles, 31,840
i, Geuirasmdaed hiryeies. pew, $16.00. 3o
tor bieyele 4500, Blke tlres #0e  Haug
sk larg  at  Denlnger  IPrlce  Cutber.
Ilpo®ester, M. Y. Hemd Zle fer eslalogue
Chogpeat baise Is 17, 8 A -
MOTORCYCLER—TrTert 1o you 8t Terk-
hotinm wholesale prices.  Hehwili, roadiested
unil guiraniesd Tedlane, Merleve, ebe. Send
100 taiday Tor "'Barriln Balbstla 0" Cran-
dall Hirks Co. Y80 Commonwealth Avenue,
lagtom. Alass. o

MOTORCYTCLE Targelas, lovest prices,
burgaln ahewt for stamp, moforevels poees-
warlma,  laegest  1ing En Amerled,  oaesl
prlees, Largesl Ealesvicla ingll andapr hagaa
Im ik Teited Siates.  lLochester Harley
Irarhdenn Corparetlon. 128 West Maln L.,
Roshiester, M. ¥,

HEXDERAON, Ex: r||l|;l'. Marbey, Imdlan,
uaed parts, albey plscons, eutilogee amd |r|:n|..l
pin 102, Gallsk, 168 W __|=I__||._E_L Leoals, Bln

EEPATRH l|-'F'|1h| gonl used parts, seve
or more, siede parts meedal, ns Jists, J. I
[rakil. 24A1 Arder Ave,. Chirago. TIL

BEND Ioe For |]Eu1|.r|.lil|| meeid Xlgiarcrole
eulabag, I.-ITI:I stoek.  Derpelns.  Dedlas
marie.  Acrpaesrles, ledlan Molsprrele Bales,
lascns Clew, Mn, -

108 AUARANTEED [lend Warley-Dacid-
g Prices reduced 350 to 0%, Hend &=

Tar new bulletin, KHaath's, 2525 Feed de
Tae Ave., Milwaukes, YWis,
AYIATION

IF 1% aersmantiral we #an gt 1L From

a prepelier 16 & csfber pln a8 Jowest prloes.
Tl‘-“lll ut];tlut ‘It = mnid !'.;'t 11 nllinim ﬁ%}r IEuul.
nrice,  TMuse Compeny, Tepl. 557 mst
1381k Eirect, Mew York,

MEN Wanted lar pgoul padlilons as glr=
mlane mechanics and pliois after taking nec-
caikfy  Lralnler |a  goverssent  appeoved
wehonl, We gualify wau fer pood pesbitlond
paying EIGD00 o B304, Lissaln Flying
Brhocl, 2002 Alrcraft  Baliding, Lineeln,
Muhiaali.

MOFEL Alrplanes, Bulldieg and Flyin
—lozeph 8B (K, Amecica’s foremost mode
huilder &md ddeslgesr Leached Foo how Lo
lmfild ships thet dr. Very indarestinag smd
fescl=ating sporl. OG0 peges. 163 plans.
Cloth,  Price $2.50. Pumhase of book en-
thili %o Lo membsrahlp 12 Jumles Sky
Leagua of Amarirs, Pesipaid wpon rﬂlul
of pelee oF Co0L0L anpwhera in U0, B
Mopular Mechanie Presd. Roogs 803, ) E.
Ontarls Bl. Chlzees,

T IETTEIL Tropeibers, Warieys, $5.60; Hen-

derson, JB.08; Fords, §Febs.  Hibbs, Ft.
Werth, Texes,
ITRET Abrplanss lll A wp, Catalog 10e.
Pederal Equipment, Deerpark. Ohio
BOATS, oUTBOARD MOTORS, ETC.
PFROPELLERS, Gear  pumps. sbeflng
Bated, hearlsgs, abe, Wm, Daker, el 5.,
Ouingy, Mase e .
AT Hend Ve Tar Foll Ealecmatlan

baow bt own bpat of your omn. saring bwo-

thinls regular huflders emf, Crulsers, ron-
nbosts, lsunches, oulboard ||1udsl:¢:r: u[l
and fow, Brools L o, Ing, Dipgl R
Haglnaw, Mirh,

TWENTY Mlle metbamrl rmcer, mumplele

?“m Tic. Fres boat bulldiss catslog. The

tudder, 15 Mureay Streer, New York,
TMODEL OF ocean linee ~Farspa® —& |20,
pnfolded, §0x43 In. LEhogmaphed in
phparg mnid @ives names of 178 ddferent ex-
ferlar mnil 1Bferber parts of this Temsus ship,
tha trapmffamtin perord holder, “This ingenl-
ous deriee gives one an ldes of @ grest ship
woch ai oaiild ba gained in na other war.
Dumable, perurely packed.  Send prepald upe
an rn:ﬂ;llpt of prize §1.00, Topiular Mochinles
Trredi. Hoom %05, 200 E. Ontarle St Cal-
CARD.

MODEL ENGINEE

MODEL Gesollne a5 eompressed aly mse-

fars, Y% horagpauwer, Catmplogpe 190, AMinla=
turn Almoralt Corp, 23 Lesw Terrses, MNew
Brlghion, M. T,

CARTDOMNING

wiir wark.

AMATEUR Carteanists:  Fell
] Yenabehae,

Writs HEmig Bervloe,, PO
WWashington.

CHALK TALKE

LATOH Feoduel=
alog fres, mlda,
Wisronsin

BOOKS AND FERIDDICALS

ANY Mamazleme #sld.  Whalesgls, retall,
HRargaing,  Thde, 471 Mounteden. New York.

HOY Alechanie—Fameoms |ihrary of 4 wel-
umes rovers the bulldlimg af 1-.|r:.'|.I|Ln|: a
oy might wast €n mmake, A great boon 1o
pari=ls and beackers .ﬂ:tunL_r.' mivers Anhg
diMerent artleles. Eeth volume 460 pages,
fullly Ilustrabid,  Clodhe  Priee §2.00 oo
st ool 4 vole—E7.00 postpeld upon peesipt
of priee es C0TE aspwhipe in tha U, B 4.
Fopular Mechamies 1®ress. Eosm 403, 300 E
Oetafln FL. Chieigs. .

BOOKS, Diooks. Boaks. 17 yoo are leok-
ing fee sclentifie of tachnical Boks, send for
my bpak calalew foder.  Levl Deyendt, 85 E.
A4E Rireet, Chiragn, T

ROCKET Flight. Tee sarfline slanif-
ramee of mochet derelopreent a=d how L B

program, $1.08,  Cai-
he Cartosdst, Oahlmak,

deatined o revalellon Lrandpartallom s
tald dn sobeér, sclentific fart In Iravid Las-
ser’s hook, "'"The {Conquesi of Apam,® Wrli-

ien fer pon-dechnbeal pe 271 papes. il-
lustpated,  Clotk,  Price $2.00. Fopular Mes
chanles Press, Room 305, 200 E, Qolario 3E..
Chileaga,



POPULAR MECHANICS ADVERTISING SECTION

GAMES, ENTERTAINMENTS AND PLAYS

PLAYR, (peeviias, musleal comedies and
minsteels, eomedy and talking sengs, black-
face ellee, dmindedBlie aets, manologs, dislogs,
resliailons, jevemlle plare and seige, mudlcal
regddings, enlestalniments, sake-up pl-ul:l:
Catelog free. T. #. Ienleon & Oa,

g Wabhash, Teept, 11, Chifago.

uin TRICKS You ran do—Mystlly pour
Trlends? haie loids of fon. This mllecfios
af tricks has heen selectied By Tharsien for
ghae average personn Nelther unusual =kl
mar elaboratle moparelos are poqgil endl
for dkls 208-page Lliostrated Tmak, 1"ayp posl-
mane $1 plus postape when deliveped, IT

autside TI. B, samil when endering. Tapular
Mechanies Mress, Hoom S0 200 K. Ostario
Ar,, Chirago
Folk BOYSE
IO E: E:':nul.n:- apporiuniiy Lo mako
rral modey. Veltn Jdeesm, DMdpartinest 2,

Cleclzmat], Ohio

MODEL 0 Welght '""Whiriwlnd™ 300
radial engine Hize 1923 jnciwa, (il
erephed in eslore. iy means of am ingenlsus
arringement of flaps. thls model e be
praciioally  disassembled and pul  Legether
again. Fhess: mnil nomes every perl.  OF
greal valig o aviathem erudentas, mechanice
ared mlr-minded mem and boys.  [rurahble,

Hent prepald wpe eetelpl of peled, B1.00.
I'comlar Alechanics I'DEH Ioam 805, 30 1
Ontarls BL, Chieago.

MAGIC TRICHS, BODKE AND
JOKER HOYELTIES

JOKEHRS Moreliled wnd Iteres for fus and

enteriainmesd.  lllssirated  ewlaioeoe
slaimp. TYorena Compeny, Dept, PAL, Box
12, Bhayonne,

MENTAL Teleppiby esslly mastered! Il
f wizatd, Performi senaallonal  desansleas
Eloms. .ﬂ.munlng I._‘|:-r-|:|11|:||l.llle FProfeszional es-
eret e mafin, pal Lilla, Haz Ne 32l
Hallywoul, Call

BEPHINX, }I:ul.-rlul.m magseinge. 35¢  Large
WMiuatralal cataleg of msagic, 23e  Holden,

wal W 4Pnd #e, N, T,
MAGIC Cwialop 300 1.'.rul. 103 DBeach,
Theps, 0, Jarsew Cliy. M, T

MAGIC ':lIIII:II:IIE 'I'ln-rllhrl'ul learkout
earliriek, 1de. RBlager, 353, Hanooek. Wiss.

RADID ZETS AND SUFPFLIES

A EMAT—I00 DEferent dorelgn and G0
differcat L. 3. stkmps, 1ecluding 1 valee,
for onlyr 2o ¢ whlh  ach F. TUT
pamphlet lelling “How To Make A Slamp
Collectiom  Froperly,”  together  wilh  oer
prlce 10s08 of albuma, supplles and hamdrels
of tarpales Im g2ls. parcksl, ole,  Cpseen
ey Heamp Ca, Rosn G968, 60 Haee 8L,
Lincinnatl:. idhia.,

FILEE. 50 Slamps, |I1f'||I||II'IE Alrlen, Asla,
Approvals I wanbed Bamm de. Bullerd,
A6 Trement, 1incon,

0 DIFFERENT  Frous “enlunlei
MEDee, 1700 Madiscn, Weoadweril, Okla.

GENIDINE Confedersle stamp fres wilh
Lo0# mized 1, B, Ireluding ol Lasucs, rev-
mie,  eenmiemeralives, #0e,—§1,00, Fluek,
SHIG N, IBth Si. 'hiladelphila. 1.

wF FIXE Stomnps 8 rents. . Pleree.
A0S, Providepce, BT,

19 NUEWEGEAN Freo Lo apprmal applis

cants. Edwand Hammond, Awburndale. Mass.
FREE! Switgerlagd, hbegutlfe]l pleturs
sdamps, I, 5, L0 Prancs; former face talee

fof aporovel apelicants, Eugen Bekuls, Lus

T

1Rox

merma (lod, Bwicmerdil.
NEW [iawe treasure packet oo Approvals.
Arhrun, 17 Jenking, Feuston, Tezas,
FIEF—25 Fuorelgs slamps pmd btoops Eo
approsal  eppllcants.  Pestage e, Wranped
i eellophans, -Hilchinge i, 670 Eddr

Ei.. ®an_Franelsoo, Callf
FREE—Famguayan li;:'ﬂllEli. Approvals.

Fanil pesfage. LaGrange Blampea, LaGrangs,
111 Imnks.

LITHUANIA Blap drlangle. also peekel

Tanganviks, Dallam #omaliland,  Swdan,
Mogambilque, Grentide, Boenda, Kenrva, 1. B,

min, S owiil Ulosirsted Dlsls amd approvals.
lblack Ster, Box 285-F, Evansion, 1L

{125 TMFFERENT TTaited Stalds sianpi,
hieh rvalue. Archibald Sabibn Marker, Moo 2206
Ibfeeketr Bi., Portlaid, Aalme.

FREE! TUnltel Stwles 323,063 slamp, e
relurn_postame.  [kepraw. dcean Park. Calif.

EXTIRRAL Purkel of Egrypt. Slam, Japan,
ele, glvei with 100 difesent 1 appeovil ap-
pllcamis epclosine e podage. lorpan
Hii Markel. (PR imeiama !nll-rh

FREFE! S Terks  Ielaml,  obsclete
glnee 1539, mnil packel of 50 stamps. Alisoe
lutely frea 1o spproval spplicants.  Tostags
v Viking Flam Compeny, Ehecpehiead
Jrar Station, Proklyn, K.Y

E FI';'I..'III'H I|.| Lk
1 /0% Fh, Te. Dhe
New York

191 rtare 30 cfs,
85, LafTertssd, Tiroshlyn,

MAKE Simmle ervstal rmidlo,  Rew “Dis-
it eryatal aiml IEsirocilons,. 10e, Nebamite,
Falrmonnt_Station, Kanes gy, Mo,

WHOLESALE Short wave supply ralalog

e, Feodoral Telegragh, Decrpack, Clnein-
mail,

EENSATIONAL “Pocket radie  $2.00,
Catalogie, 108, XNell Teiker. Shamekin. I'a.

COMPLETE ERadio stevicler oourse.  Make
muoner dolme radis eervicieg @ benbidcally, la
a eapld wey, with test equipmesd. AL thet
i1 mecpzsary 4o know §3 oovomed In waboakle
ook, ""Hadlo Bervieing.'™ br Chlrasdl  end

Freml, Tries 206 poadpall mpos poassipl of
remiilance or CALIL hy mail sroowdere In
1, ®, Mopilay Medhanles Trress, Fussa B,

200 E. Ontarle St Chleeps.
STAMP COLLECTING

SBACABCE Alrmall and triamgle.  Hemullful
Trruguey “ying Farde’™ abrmell end seaees
Quatemala irlanele lsmallest s the world)
are Incluided kn our biE packst of O JiFer-
@il staimpid fromm Alouites, Geand  TlbaEs,
"I-'Eln!:lllll. TErftizh and French Colonfes, i,

e appreval mppllcasiz=. Elz El

lusdraked lists dree with each opder.  Wriie

taday? Myjtle Blamp Co. (Dapt. 805, Casic
e, Moew Tork, —

5 DIFFEREXT Blamos for e, IL{T

enllection  Encladlne  Armenda,  ABJoFrd,

Figme, =Hpanksh 5Soeive, Fenra, Liberia

Memel, Xigerla, Chosllmans, ¥yrele, Vietorka,
Vatiran Clty and sther hard-Lo-ged  cgus-
tries. Catnlag value aver 1008 Prbee only
S L apprere]l spplleasts,  THusbruled (iats
free. Loma Samp Comgpasy. 4221 42nd S,
F:u Ir:ln:-l'l-.. Callr.

TTHE Trettiest dorelgn stams raring
Georpe Washingiom 03 the Tamous Polksh
numhbegr 57, We will penid thiz Bezuly En-
peiber with U, 5. #8200 and $5.00 stamps,
thie mimplete sel IRumenfs sviatlon  Eeaue,
mmplebe et Mussia (5 valuesk. compbets #et
Latela (3 valwes), w1l for Lie W apgireval
appiicasds.  Gilobus J'-!lmp Campeny, IT0 =
dth Awe., Dept. G0, New Tork,

LEST ©OF colleciors desiring ie exchange
sampe, 18 Frankly Falbagsi, 1., Cam-
erof.. Mant.

1000 STAMP Hinges 10c; 508, 250 Ll
Tustrateid |lef pfamp bargaing free. Approe-
ali. Harrey Teenls, [ecatur. Tnd.

THREE id Hawallen stamps 108 b ap-
proval &ppllcaste.  Waslerss Blamp Company,
LEE W, 3nil S, Laos Angreles. Callf

4 DIFFERENT 18c YWith aporevals.
Muntle Flamp Can . Ll dink

PREMIUVM With approveles. Nefeponees
please,  Jeckson, 12007 Moetteway, Hlchiosad,
Wirglnka

AWTIO A, Cayman  Tdlands, Do,

St Kitls, ete., in our pecket of 20 differcnt

Iiritksh West Tsulben for ldc.  Apprevals,
UdmepeT, WK West 27, Tnidiwnanedls, Ind.
DANNON| Set of sfamps showlng comm,
cavaley, ehirge, battlehip, Grkng  agquail,
alrmiane,  a=xl 0} gther Q1Feront  slamps
only 10 do approvel applicants, Pasamount

RHemmp 0'n, GPIT Kingshary, #b Laoals, Al

SHRIEXNT Woander EIII.I:‘-'I:H 18 with penny
]uuw"lll. Frisch, G367 Fulion Sireet, 1Erook-
v, M.

FEEE D Rars Bowlh Amislcan &ls malles
warth $1.00 when you & 0 TegulEr ap-
proval  custemner,  Rargain Hiasg Heevies,
Denardd. Callfornie

IF Yoo are o serices_oollecior of the betber
gradle of stamps seiml 325e Tar my Intmsluctory
selectiom  and  receive slamps  with ealalor
walse of over FI_GOL EL.OB belngs over $7.00
cat. valus,  Hiferesces pleaen,  Adidress B
Brelm, Depd. 137, 7360 M. Becley ave, Chl-
Eips

FAMOUR Art Geole] nom=lop frapsoondd-
nental Alcht alr mell cover far omly 1de Lo

reguler mpproral ceslamers,  Barpain Stasp
Ferdlrs, Uxnard. Califemis,

HEI'EE-].I .ﬂ'p'pl:u'rll: nal prices. Lamps
% e W calalogui, ' G, Beals, 176 .‘L Tre-
mrant S, Moston, Mass.

FEEE!Il! Three Bpeln slrmall. F, Hahbs
grks, 901 Fourth, Davelly, Mishigan.

194

CACHET Colieriors—Tmssual offery caver
wlill be melled feom cepliol of each of the
44 stales on Lthe anmiversary dato of eEale’s
admizalon do the Unlom, Ineludlng map anid
lirkef Bietory of mch stale.  Uimplele series

&8 only F1L80 ifor Tarelen ecuntries Soe

exirab.  Hingle covers esch £io National
Jeit Publbilibng Beevbee, 40 Cosrl 3L,
Pimooklirn, M. Y.

FREE—GOD Conads! Welermark delector]
Ao peetage. Vanveorhis, Hynidman, Tha

CANCGR 'Illlrl-r'h—-lln "rl:r Lndbed -‘lﬂl-l.-c.
Teandn, XNlgerroasi, Nle

unle l'irhl. "-!ﬂuunl]llnrl. li':mlllll. ll.lnru.l

pgunirbes calleciaes haves't gol’"—free e

postage,  Husry! For youre.  Emploe
Ream Treps, F'AI Ternnto, Can,
Bl BRE HIGH  Grade  spprovabs!

Riforefest. Box 114, MEnneapalls, 3Minn

GORGEM™E Myaterlods packet, Ge 0 ap-
'F."""" lp:-l!l:lnll Hovele Stampen, South

ltzamdena, Calif,
LER LT ?Aimm 313

MYHTERY =gl Or,
Guaklien 1Hdg, Clevelard, O

UNITED Rialés—50 mfrmr.t e Fral
riken, 720 THEh Bt Broskbm, X, Y.

L Hoawellan wiik l’l‘ 11r|.e stamps only
fie to appeoval buyers, Hedsm Cs, Mlais-
fedd, &

T BEAUTIFUL New Guinea atrmall. smail-
el slaimijy, Slam obemell. ete., L0 Alferosl,
10, ixp Hurops,) Uarealm Co,  91GE
Wil 180, New Tork.

PFEXKY Apprivals, that  sarisfy.,  Nell
Gironberg, Tox #441-F, Philadelphia, Fa.

FREE! Cwerrend 500 with year's solisegip-
than: 102! “Slamplat” Hlyndman, Penna,

25 II. B Imeludlemg 10 I.'-I:-I:lﬂ.tml:llll:lrﬁ. ol
and recanl, Kanams aurrfarge, ele, Finpe I-H
108 to w al apmlicants. The Stamp Sh
Malhsl I mhin, ZFM amd BLlg., =L, Lf_|$. Al

FILEE—25 @lferemt to approval applicacds.
Harald Wowen, Portal, Mo, [Rik,

e DIRCOITNT AMany searee Tritish =ol-
onles. ete, Meferences please, Hubert Cods
wise, Garlagd Bireel, Lymn, A .

fadees, 51 Nlm 2u Hul'tlu

COLLECTORST For eschanelng staimnps.
Muakratisad  pestcards whh  BI00  ealliaciaes,
Ark Amerkcan beokled 163, Beglstre Echang-
_Fazie, Frane,

DARGAIN: 160 U, B ltlmpl T T
™. I

-li'i'  Miwark,

TILLUSTRATED 1. 8 [fist, price  Bhc;
lapge cednpleco T0. B prles 10al free.  Btanley
dibbans. 281 Park Bow, New York.

MAMMOTH Muesieey pocket of Fire sloipd
or oy En serlous approsal applicanis,
also valoakle Tree pesinfums with erery se-
lirtlan aftareanl, r slamps are belier and
aur gervlee B3 dlMerent.  Falrswlay Sismp
Barvlee, 1316 Browning Blvd., Laos Anceles.
Califsrnia,

S0 GO0 Miwed  Terel lassge, 3
Eiantom, Hml:~1..}'|'.|:.||:E EMT o =

ATAMPE On a&pprovals Ye up,
I wppllcards. 35 different Bpaln 22,
Baamjien, Vieeland, M, J,

FIOEE: I, % Mo, e, 5103 posiage
ey fegt. 402!, amd 0k ather Leawtlim, S
appmotal  asolicants  gending e SRR
Fricellsts Tris. Blasiga, (111255,
W, Bjrbngfald, Maa,

CANNIN, Conference 2 ealoes Free wiith 70
dlfferent Canade of Herel  alnnalle
wither packil 1524 bath far 250, Llds free
Hreprinle: 00 AT, 3c0: Juon Q9@ The: EOTiT

Fremium
Kelgulin

Aiff. §2,00; appraval selectiom wilh ench ar-
dlar. d".'lr-ln:ll. Hismp Campany, Leadan 4,
mana,

ONLY Se. 33 DdIMecent stemps Eneluding
#eiren Latelan Iiril.l'llull; alrzall samps.
10 mirmall. 13 Uplted States Cearly Isswoed,
eHnimesEarallres, #bs b oamd 10 Cepade, Ap-
provals assl ilhiskrated pricells seni wiih
epch arder. Curban Stemp Company, bsu-
ceiles, Mass.

FREE Dallar parkel En gne f|r.||. anpraval
arnlicants, Illrllu_ 0T B, Marshfleld Are.,
Chleaga, TIXEnc]

LERT One erml aggronkls s America,
F. Hand, 1117 So. 6dth Si., Philadelnhia

RARE COINS

OLI Money wanted, T you know thab
ula enlbectors par u|.|l to S105. 06 Tor eerlals
U, & centef lgh premiume for all
e colne’ We ill kinla. Send &6 fog

large rodn folder. Mar mean much profit Lo
vl Nombimetle Co., Dept. H, Fr. YWaorlh,
LTS,
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14 THILIAR Ceafederate nole. E3 fine
different forelan soln nmmel, aml catelop Fe.
Grn. Heal, Celar Raplds, Iowa.

UNITED Biates 2olns—wheiesale and re-
tall. Geniuine aillvér oaln asd eatilopoe 10e.

Lester WWhite, West Newlon, Mas
UF 7o §l5.00 rark for nhhn Indlan

£1.250 FOR I:I'r:lr.lnll photoplay  slerr.
(hir gales depacrtment sold unkzaen asdbors
first silory for above amount.  We recie
opyrlehin amd submit io studiss slevlen o
tulking plciures. Tieing Iocated in the kearl
of i ploiure Indosiry we Enew prodoe-
thers rapmlrememie,  Eddahlizhed 1317, Frow
Loakiet.,  TUniversal Soenkrlo ﬂ-:lrnmn: 206

Esrini] niei.  Bemd dlme for lst of ibesn
iy Mysur Toida., Western and Slerra Visa
El:!"" Codn  Shop, I, Hprlapfeld, Hollweod, Callf, ¥

GET Profit aml pledsure in eslesiing uld
colme.  Send 10o for large (llualreled eols
hLl.'Iﬂ.. ‘.Fn:rl:l 117" b dlidbghted with Li
now, I, Mlax llthl. :&5::_:#

1! Ll Bldz., I (143
I"“ml.l n ;Mr-g !Eﬂmﬂl[ln lsi_Lhe LI, 8.
Large ceaf, gwo-rent
m'rl. nicksl and bargain Ha,
e deles  laegs i A,

I‘Irl:rrg! . Cofffn. Augusia. Maine,

HENIF 10 I'III' H] llllTH'lﬂE ﬂlll'-l-l a cilas

log & Sde Eor 23 Troyer

% IE Ehiihnlj ]'
|Id far old 1uL|u

Bleny very '.'llul.'tll-u all old in

Gt posted,  Hend Ill Hnu far Illmtut-hi

nln vElus eleed pEicad,

Wae buy and_sell I.Tl:llll Exchanpe, Har D,

Le ltor, M.
T IJJ!'!"EII.H'."\-'I' Colne, 11 bl and eari-

1]
heunze, dhrec
Thirie

. e Creamer's, 0112 Bomerset, Dalil-
more, blarsland.
FIREWDRES
HHEWHHSI‘I Epllﬁl‘!—ﬂﬂllllil—mﬂl‘
dhaani—pl B Mlasy verlstlesl Uom-
liste dlrr-c"llunl mlr 2! Tampa's, 18327
E‘lrpmu. Chirago.

CAMERAS AND FHOTO FIMISHING

'I"F“'? £1%, 540 Blewart-Warmor tam T~
with HHLHEF s §IL.GO. IHE oo
!&nrl.. I'athix 3 t'-llnurl amil projecbor
EJL.-D enmplels, I Rssil
Psting  hundrods I.IE mnr:r -ll.'|'|.11l walesi,
Centrel Camieri 20 8 Wibish Avi,

Theph, PPAI-BIERA, th‘um 118,

(M1

Il.!.:ﬂE llI.TI:I-II hr-l-:lrll-l:rlerl wilil gave yow
G0% en o brasd new 100 0L, eppacily Eiaw-
art- '|1.||rr|r:'r 18 mm. mollon pieture fhineea,
Fuie apeid Sicluding i-ll:ll molloh, lehg run-
ming speed, dlrect slghié Amder, with weises

paoad ase.  Eich camsera s new and
gearanteal. Pries 2475, Order yours oo B
money back bagls, Dupont Meno flm, 190 T,

reversihbe, froe -r.lrrvnhpclui, 4.60. Baii Bar-
t-lllllinln Mo, EI0 Iz r Munddreds of
gilier bargains. wrlu 1.n Valun Headyisar-
fors, DEpss Camern Company, 170 W, Aladi-
san B, Chiesga, TH,

1E3AL fim

1M fos EL4d. Fllmo
mindel 70 camers $00, TWVror model D
prodecinr fam cooled, 250 wott §13.50, Easts
man 0" Mm EB1.25, Fastingn 180" F 1.9
camera wish Kodseolor, ostrich careving ease

FHLOOL Hﬂ-llﬁlﬁ.ll.'ll' 1Bisis comorms, $4, 090,

i . Piim
unr:'-u“nm. oti-d mwmm. ':-:u:.-
Tiek City,

LEANN Moiion pleiure ibswive busimea,
Catalag. Theaten Tnstilets, Eimira, M. Y.

AN Torame frost Peiur eidiers Instead E.F

I':Ip-lnld Law past home study  esurs
Jpirnalfatle Thetozrephy teaches yoa i
meke photegranhs

for mapieines, DEELEEREE
milvart n-:m‘l'zl.lnmmhmliu:‘u:lr?i hﬂr'l .um;
momey, £l whare oo livas delightfol spaes
il oecapiiion. Wrlie for free ook teday,
T'nireraal ]"hula.llr-lllltl"ll f' tiom, I"‘IH
100, 10 West Hird b, ork,

FREE New barsain h:ra: [qunr rinki
af wenbeeful money saving values 1= ram-
erns, kodeks, lenses mnd wecessories of every
descplpilon, A& pmnple Tow: Bl el Fasis
124 piclal kadak 'lrLlh =53 lems, Kada-
maiic shuller $18.50, I""!-ei Vet Paeket
Epeelny]l wilth 752 lens Mg xity Eask-
with P07 1nn| 11." O, Cencrel
Camers Co.. 230 85 Wabash Ave., Depl,
T*M[-80%, Chieagn, T

.'l-l-hKT': Jlm!' In pholegraphy, Laarn
-l:q.l Bpere or full time. Maw
ai, D.'.-:hln. I:Ih Fafpe leate URRsEid:
PFhatograpby, Depl,
Avenus, Chicagn.
enmera’ Wit
pmple of owr blg mageelne, showlng B
to muks belter pictures and eam meney,
hmﬂjun!l’hﬁhpﬂm. 116 Camers House,
L 17, Alaas,
FILM Treveloped 2 guaraniesd prinls frem
each neeetive amd enlargement cougon
2ha nnﬂurlnu ¢ pach. Summers Phito

EATF. Amaeriran Br
E103, 3401 MEEehiEen

HAVE Y&l @

MOVIE {Cameras, #lms, projeciors.  ebe.
Bold-bought-exelianged (& anyLhkng ugefal,
Ldstg 3r, Theerless, I 0. Dox S9E0-1P0, At-
arda, Ca.

WORLIVAE Greatest “TPpssion Py 16
AAL ipew) O recls. Henl of porehese. Welle
Hameway Flls Cao,, 3 h Eireet,
lkpadion, Mlass

TRADE AND TECHNIGAL SCHOOLS

LEARN A drade thad™s la demasd  Bhop
rebgiiding, clothes preseing mnd hai reno-
wutlng. Welte fer catelogue. Qusies, T W,
Triris Chiragn,

EUSINEES DFPFDATUNITIESR

PLASTEX Iedustries offer incdsririous
i en epparfunbly s SLETl B Boslsess ef
ikalr own, menufaciyrine srt gopds, novel-
fles, souvenirs, <te.. En Flastex and marbls
lnideatlon, £& maferba] males Yie artided,

POPULAR MECHANICS ADVERTISING SECTION

BARGATINE—=Talne an autfle, Eles
#ngine drive. ‘Terms—trisl, Melmick Paint
Hpray Exshenge, Baxr A[-HE5, Troy, (elo.

OPERATE Chulr of tendilng sol Emode-
miml  marhines, ]Ju Imdepanidend for  life.
Start amell, prow blz P Oosalbady, 1328

East Main Bireel, Itoohester, M. Y.

CAONTHLY  Schemer,™
Ints 'll'lﬂlilllt :H‘ﬂlnll. ubsoriter reparls
1o 1) i mnother $E5.00F from
LhiFes, [l'lm el ‘Im'. §1. Bpsalali ez momibhs

ExiJhLFHl'I-'H Terrilary—Rocially palenlad,

Alllanes, {hks,

fuse enntrelled, transformeer.  Datiery vni:l-u
Merr Flee Alirss, Colllasvil TIL.
'L-IHETEEH Drelaware: best, cheapesi;
TuFini, | Chaster Co., Wilming-
bom, Liml,

BIG Prefils ciallag arl novellias, plagisi,
pullery from cheas Jocal materlals.  Huobber
molds prodese  scalplieel qﬁ.{d-tu. Hall Hia
Illrrul: posd. Colopereds I'.

HOFITABLE Manufecturing 1i easy -IH.I
.“lﬂl'l"l foremost formulas for making lafest
nilvertbaed  speclalti 4'II lines  fnelediss
plagllc rebber ilre L grafex,
d.?dhﬂtl '.hl: il ﬂjm]m Jml,ah :ur,lﬂ ae
mothpak. skeebox, pur magle dlsh was
eletsn chlps, big deal Batlin Bavers, Mo ma-
rhinerr. Invesiment smell. Preofllts  great.
Literalure  fren,  hllller. Chemist, 1707
I"MIE, Tampe, Flg

MAIL Order buziness i your op &7,
Mmny began  smell, mow  carn sandi
veaely, o perssaal centach, ll'-:rundlm l:ru-

parbunities.  Have hed orer &0 enpeeri
b Wil jn-u T T N |1|] o f-llr
waluahla bl:r:rhl Ls, M. Elreniser,

free.
2537 Houth 21st, I"Zhllilll:ilnllli

METALLIC Ldowld, fnstrurtbons and far-

mula fer meking, £3c. Cerl Edgelst, Odaiia,
!l[lnurl:uLl..

CASI In drakned mubte all.  Instructioss
20, Imdernatlonsl Agescr. Cinsinnatd,

JUAT (e, Sinisher.  Froma Tor
shoemakers. I‘r.::' I‘.lr.!llll'."]'..lll.lil Bﬁnﬂh
Alverds, P

TIOME Indusiries &1 axh
Three mo .il:lt ;f:]-:lhr' Pul:rihlm- i:
tington, Mehr.

MEN T buy ald gald, Ezperlanes unnes-
ey, Fres Baok, Vdolid Testing, ' tells all.
March Aredrican Rifners, % Aghland
Mook, Chirago.

PROFITE (e wiur eaw gamla, Make =el]
Lhemn,  Guaranbes] :'un.nulu:. Eneelal nr.lml.
Leads, Catelogs free. kL, 4
M. Racine, Chlmago.

I MADE 5000 Weekly renewing calar
I Fugs, L itr. Freo bopkiet ox-
1l||ln|. AI Irul:lrl lrnn.i-:m.ul Bax 44, Als

1Eubhar .l:luld.l furnished for exee
tlon. Bmall loresissent Ixrl.npl kg Tetusma
Hinen tha ceash. low-priced goadi are peeded
and thls ling meecis fhe demand. Inl:l!ﬂll:l.'hl
Beklol  malled fees. Mlaaez  Tnd

l'lE'l-'l't le—ll'llil'i prfit—2triking  ap-
g et st o il Gk
Tine 504, Grand Dapide, Mick

Tmpt, A, 1083 Washin A o
gl mshingtan  Avenus, mr

. FORMTLAR For Rublserile n-ul-b Linukd
'HI—;TIIE" T':Mliu Il”m s ol o Martle mnd Yitreous Cement fee novelilss,
iy ’f-&t i ml .5"' “'l-“' Frimis floaes, Onteglor decorating, ole, Maolds pli-
r"ln ¥ ur apeelal hirge ! I.I:-: l""""“’"‘ abile ke Tubher. Cust eomes feam molid 11ke
tr Finlshing Company, 2098 Lell dve. | pojlabed mamble Slalerizl tory cheoap, 200%
Bosnche, Va. mrefil. Valuahle preminm Elnn whil poaerse,
FOURE Cualbly GE7  #nlaresmenls—a0e THino Brlags AMarslolzed, rite, enmmael
{epdni. Send negative. Parmphote, 1#0 N. | and srenife samples.  Tlustrated [lersiurs,
Hloyna, Chirage Cowvell Isetitute, Oravlieg, 30kh,

21 REPREINTA £5%. Fllais deiclopad twe
nrints mch nerablve 252, Skrudiest. 4118
Oeeehill, Chirago

BEAUTIFULLY Mounted 5x7 enlargessnt;
send 150 with necative. J. Drafl, 1475 Grand
Canenmrse. Mew Vol

THIAL Offer. Developlng ol 5, prioia

wach,  Fewotiful 10-inch eelargesent L,
oung Fhoio Serviee, 400 Periba B, Al-
hany, N, ¥.

YOUR Fererlta hodsk pletuse  enlasgal,
plzs 5x7. 190,  Thres [lor quarber. roln.
Henidl best eegablve (Slm) tld.i%' A ddrida
Trapmer Phola Lab., 231 Becurities DNldg..
Des Moloes. lowa.

“RATEE Fmge!™
Palr breeders lu
sarll L E0—E1 06 o

wid 2% T
. . i
. Hugn pmdl unlim-
itecd market, Easlly rajsed. Xo winier cara.
H.urni.llll.luhﬂuﬂ_ I-Fr:jwinlq :F"riu]n;a.]" f!r':
meriean. Dullfreg  Industeies, -
miafl, Dhls

MANTUFACTURLE—Sell yoor own Eevers
apes, aritacdis, randles, soapd, perfumes, ele,
Frin Backlel, Troway Laboratories, 1623 W.
Lirund, Chiraps.

T80 MONEY Making aserels glard wour
meen hig paving buginess. Warth 1800 bkoees
ks post. TIElessld Universal, B00 N, Cesiral,

_l.‘.'__h.'lrlm:l.

MOTION PICTURES AMD BOUMD

EQGUIPMENT
UMM TALKIES And silents, List, L.,
Flﬂﬂ:l Plakni line
NEW in Hlewart-W 4= |.|:|-|:-|:d -
eras $24. Tﬁ.mnilunuglm Eenuurrh nlru
e, T4 Hamip Movies, Dox mila u...
Pennsyivamnla.

CASH Iecame d.lilL'rullln-ani‘ma rn-l:-
ing mew mirrors ab

struridoms fumished. Welte Bprinkls, I'Lllﬁr.
3@, Marles, Lk

oo Ditalle: Prea T ne
New Tedford, Mark, ' N

LEARN Clrewler malling.  Tnsteuetioss,
1, Xaged, 132F (Mive, Indianapolls. Ind.

HEGUTLAR Imooms, af homs, ns eaiviasd-
ing. Mum, weemen, anywhire, AbsArihur [
Dept, A, Bukte, & AN

BT Alomey—Hamesmads randies, Asylods,
anywhere, Ibecipss and proven selllng meths
mli §1.00. The Candy Jer, Basx 107, Cor-
elrana, Texas.

MAKE Artlflelsl machle, todorfal gloeey
tiles, no polishing: rather uncanny. MNovols
pEes. teblebops, baokemads, Moord, whibsboogd,
Inmagengdve, frepreaf, emamels wood
Heerel cemesd methods.  Amazlez mmsies
Ge, Jehn A, Payn, 045 Orande Vista Drive,
Lz Angeles. Callf.

CHEMICAL Experl fumiskes masefarfur-
ing formulas with rompleie workEng  dlvees
Llang, Rellabls lsdlsldusl garvice, Charges
rr;aunl.l.llu. Dr. Vankleeden, 4721 Lalkspark,
, '_“

American Toy Exrhange offers ope

|1||:||'1unI:!Iu for n I=dépendent and prodialle

Irwse manufaciuring American- Mada-Tays.
If veu have o amill Epeee 00 LSS &6 &
g s o R W e

1 an w s small au
Lhila ﬂ Uns which, 1o spite of hard Limes,
offers an excepblona]l chanes B0 the rleht
I'll}m. r‘l!;-ll.u l'r; ;dnnln enil Enfermatlos “pH

wrillng merican Toy Ezchange,
Eust 12nid Fiesed. New Yark.

CTIFER ARl wisé frdsies. Calalop T
t2lls how one of oar | poacdalds mallls
ks 2 profit of over $400,00 last fall. Mow
19 keep elder sweet ardd maks vinegar Eu.ul-
Iy, Oralers, pumps, seevms, cleths and pip-
plies.  Falmer Bruos.. Cobs, Conm
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FOCORY Poppers, tenks, burners, kel-

iles rheap,  Northskdes To,, 2107 Hardieg,
Trea Mol=es, Jowe
RNUSLEIMIE B3 mewer! Hguare-[Eins I:ﬂ"

Tethnledl, mechaniral
farmulas. moner-making e, 'ZiIJ]-H'.I-H
af tmluahle Infoermailon.  Bend Jdbme,  blag-
hatian Co.. 303 W, Manhsitan Bled , Tobedo.
1 hike.

partunitled,

pofelcles.  Thar-

SELL Tir mall,
o FParticalars  Free

Ies! L 2
o lfﬂ'ﬂa il-:"ﬂg!, Chisgps,
da.h Your feath pEedniias. Emplop arents

I'imkl.

urself.  Tollel  artbeles,  f0agp,  eELPAClE
Y Purnlah nlmlh:lnE. Valmble book free
Nattonal EBelenbifc  Lablorateries, 1850 W,

Brad, REkehimond, Ta.
BUCCEEDR With your afn prailuets. Make-

eell them. Formuolas, proeegees,  analyeed
Catalag e, B, Thaxly €, Washileaion,
Ik, 12

I'l’.I'I"L-LIiII.""f ?-Ilrtlm:—ﬂrlsntlu—'l".-lnuil-

erlap. | aklrs, 1RE0 ].I!EI'I. B4, Hpring-
Hel n

MONEY Muakers catelog HH New Ddesas.
frlglzal plans, Van ifo., Teasech. K. 0

T‘Eéel'l'I':IfI Formulus, Newesi—guaramieed,

Cutalog  Tree. Crlnstesd Laborsiaey, Ed:
wardanille, TIL

MARKE Yaur ¢un prsdests, Finplay agesta
yoursell.  Tedlet arilcles, soap, emrmacie. We
Tusmish  everyiblns. Vadumlile Lioak  fres.
Watlgnal  Sclestile  Labaravesles, 1058W,

Broad. Rishmond, ¥

L —

mrnrl::ms: All kinds, Gusrsnieed Cat-
Kemieo, Fl. Parkridee. 1L
]I],ﬂlll HD'.'\I:'!I.' MAKING Formuies., Tells
ro@ haw fn make and anll mlmosl @uerylhlng
ureder the sun; cesmetles, muclleze, anil-
freede  eolutBons, batfery  ##lollon, bevers
ages, cheess, chewing gpem. cieaning prepa-
rabaonis, ealmacts, hald  prepacicbons,  inks,
blufng, leather polish. lrroms.  perfumes,
peellakrid, 1ypewrbler ellibond, castan paper,
wuhllur poeilers, 1lqubid =aap, smil hundrods
al ohir pralitzbla -rlll"lﬁ. Himd iy TeHieE.
Jusk wrlie n Efdliul for “"Henlex's Tth Cen-
jusy ook peulaa™  Pay poslsan pos-
age amdl il Fopular AMechanirs 1ress. 2001
E. Outafla BL., Rosin 802, Chickga

AGENTE WANTED

21A

FLAVORING Frirecls—Thlle  soursell!
Labels  fumished. % probis]  Whirl-
wind momey-mekers! Hepatera! Frose of-
fer.  Tlennma Magwlfaciuring Company, Im-
izmapdls, End.

FHOFTTS Un your own peoils.  Alake, sell
them. Hu.urunl:u:l Tormalas, #Hpselnl price
i-mlh Cula free. Glbsen Chemlst. 4700

£, Uhleaga.
[I"- «hHa Cldhes Jine, worlds Ealr sems

sablen. llamgs washing witheut pl=s or peaps
in Y time.  Apenls, disfribufors clesnup.
1"rice, 13 F-30, Bi. lsle 1EI Lol i

185 IMIRLEFPET. 2all double-design I gll-
folder EI.  Chrisisas grecting asssctmm)
Alsr Bo—2% boxes.  CwElE oo approval
Helwer, Tiegt. MS1, Wealfledd, Masa,

BELL Xow purlfviag imasith wash, ﬂlm-
l'll'll|r11l'l|. sromunniral.  Large predds.  1%Ink

Ol  Cainpigny,

HIIIE ll.:enl,].' FYne

||.H1|L H-L'll-lllul_l'l uwanlail fer [==dlepensilils
sowlmg wachine needle guard. Sells Ter E1.08
gr rzen.  Hes pege A01 May Lasue Popslar
erhanles, Hella whelrsale |Im nll manulaz-
Ing centers.  WWrite Yankee Needle Guabd
Y, A Westh Br., Mew Yack {1

MAIL deder drug sboee. Lei us soppls

_'.'l'lIJr drig sbone wasls Inforinetlon glven;

pmp appreripled,  Alequon  Dhres  Hlae,
Thlfnl'l'l.lll WVis.

MARE Troducls ysurseld, Tesled formu-
las. Caolaleg freel  Orlpsdeand  Labaraiary,
Ewardav e, ThHEnole

CHEMICAL Ezpem will fusalilh formuolas
gl bradde mecrets, AL Blmes,  Ldsks fres,
W, L. Cwinmings, I"h. 1., 228 Qordon Ave..
Brmaciss. M. Y

Bl Aloney

T h:-:un:- [ll.-l.l:lIIE auto parks,
refletnre, inlrrees, lirfa ) bF few el
ail ; exper|enee unnmugn’ r.ru:nu I'urul.ulrllJ
Cemmein]l Coo, Ave. M. [Reralur

ETAILT ].dl:llu lsinesg nu:-llurt. NEFY -
1I=Ir|:E Farnlshed. No canveeslmg  Mlayeood,
PALO2E Treaduway, New Tork.

ARTIFICLAL  Alarble  sanbiaey  foeeing,
fnatrurtbsns covering wond or cament Bourlsg
15 I=ch thiek, freprosd, sl colors. Jow egak.
Cipriamirdal r'.“l:lu: mnfreld plailés paplbers
mache decnrations. warden fumslture, siatu-
gry, Nexible molds, parcbeulaes and [leiess
Ligng from, Cheds, Mlabler, Elmom, N, Y,

CHEMISTRY

JOIN, Amerlcan Amalear Chamlsls Rae
riely. Parilculers, Jaurnal 1ke.  Lansing,
Micklzan

UATALGME Lilszing £ i ehemienls; 1300
selentlfle Bawedia, S00 fMlustratlans senl  for
Az, Dargain [t 100, Laborafory Aaterlabs
.. GER E. Tlsi Chleago.

CHEMICAL ExsstfEimenters” Hendbenk, hun«
dreds &f espaciinonbi, Silustrated, Sc st
pald, Vaperdment  hoskbet L2, Chemloal
ratalorne 102, General Chemical Coo, Reads
Ing, FPemma.

FORMULAS AND TRADE SECRETS

ANY Chemical Torinula supplled—8peclal-
Izing ritermication guarantesd.  Bend  $1
maar,  Wimand, G633 Alerey Awenue, IEnsaklyn,
e Yark.

GQITARANTEED Formulas, abll puspnaes,
#1080,  Clersland Laboratories. 711 Cleve-
Janid i, Hrooklyn, New Yoek.

GUARANTEED Formulas—Trede seeneiz—
Experl analyals,  Catalogpus frea. Industeial

Institube, A-8 Newtom. 3ass.
FOREMOST Fonmulas— Awibentle, pracil-
ealile,  excluslve,  incapsnsiie Riuermsiul

masmlarturers ewrywhers using them. Al
lnes Iecluiding [atest adverclsed soecialiie.
Islieradurs free,  AllLler, Cheinist, 1708 AL
Tampa, Fla,

AMAZING Drailts making. selling rour
wram preparaiions, Formulario, 112 Linesdn
Avenue, New Vel

NEWEST Quaraniged formulae.  Cafalog
Tree. Apeelal mrices, Leads. (3ibson Chem-
Lzt, 4708 N, Rarine Avenus, Clijeaps

FART Sellers anmlymeid.  Tleehing forssi-
lms.  Wrlle, Assielabic] Chemists, Indian-
apulls, Tl

ANY Forinula thres dlmes or maner re-
E—;’Iﬂ. Ogr Laborpiorles, Box 0, Tamga,

OF LR

FORMULAS. Prictleal plans,

Particalers

MAKE Up to £15 dally introeduclme men's.
wranire's, ehillmin's Aegal hoakery, Definlle
wear warramied or repleced  Amazinzly low
pekees. 130 sivles, colees. Auwio eni hosbery
glvem  prodoeere. Welte  gqulckE WEKriL
fnslery 470, Depl, -5 Greenflell, (Hiin
" T 1500 daliy [niretuclng mmplels
line goaraniesd hosbery.  Owistanding quaf-
Py: full samplios besiorr aml ooaplole §ells
Ing sutts abeibwely free. Mo depoelf, Siaet
whikssup experlenee Send hese sim. Beiiers
knit linabery 4n, Calumbing, (Wi, ik 515
R 'frllu||lrr|ul. Beonl e Deer &g, [

Tietalls 252, Clean up morl I.Jrul: i, Lawy,
B Wil Broadway, New Vark

BREPFRESENT !.Illlu.fl:lrl:ull:'r #all Lalex—
the salf weeeling bandage that  beeathes,
Gerealest 1'I-||||m=|ﬂlur gf amll limes, Laowest
iplied. AT reill.  Faelimlie Eorrbloey.
ey, fELG- th 3H irrlain, Chisaps.

A BURINERSE OF sour  own—5Alaking
sparkilng  glass pame anil nomber plates,
e gride, algne. DHig bosk aml aampds

[ E. Palmer, 512, Wenaler, [Hiy,

R ETATLIC ina i Belless. FepabesmiE:

al. weod, plass. withoul heat, Tremendous
prafits.  Hample of wark feee.  Destscer,

_!.W"I M Orring Tark., Chirago,

AGENTR, Smash go prices, Sanles tuflen
122 b, 4 oz wvaniila ®lype; F1.00 size toodo
The! pamse hlades b foe Fbee! 108 jilcka chew-
Ing gwm 13r; Christmas rards. 21 in box,
Lo, 130 oiher bargains. Expesienes unmees
waskry. Wrile Carnatiom Co, 10, BS. Laily,
1issaurd.

(BN Wikh rare neeled [mmeidiately to

il 'ru'.ln.l:-lu Toca] procery routes. Ml ha
satbafled & milka E""" "lD Lrl'llklj p.l. alarls
muare lafer,

Heeady ot
Iz workers.  Welie .\.Ih-rl.
Mge., J878 Monmeuth, Chocknnatl, Ok

Cadl Ineome Sally meeilvesling mbrrora st
Boise, Replating sulel|gbs melerisee, table-
ware. ebr.  uific furnished. Wrlte, Speinkbe,
TFlaler, 135, Markst, Tl

1009 PHOFIT In the mysiery clgus Hgheo=
. ko fllal ar feldioe What rrl.plul1 It
Hakd ¥ No wind cam blow 1i oub, Ketalls
23, BAample apd saled plan 25e. Xew Meth-
ml ﬂ'umlu-nu' |F!ll: M-8, Dew  DBlethod
i Aarid, 1%,

I'l'.hl.-fl"T I‘-'r'llshlﬂl: tlath rrmoves larmish
from all metels whihout thoe eee of 1igulid,
gustn or powaler, Our agents sy 6 sells like
“hot rakes.” Netalls 35 sample Teee.  Giele

- Ine. 15 Edislses BL, laslan, 3aaa.

FARTHNEIE | ]'rﬂnl:-:lhil:m Ay What Tes
Mhef.” peedumed fool Latlbsda. "-lﬂli aLhier pruls
Jl:thln e, Bamples Lunnaly :-nu Thlley,
22EF Bast §Tth_sgreet, Qtroskimm, M. Y.

H HOUBLY With amazing !'!r-rnu-.ﬂ.-
Trapd  Complecely seiveads Lses fuF The,
Patrhed ane e, AL lemsk 2000 mibiditlans]
miles  Foatantesd,  Eamnples  Tree  Wrle,

. BLGLE, Clocdnnsll, 0,

BIO Inroms selllne infermatksn by maell,
Tivslness expands rapldly, Welzed, 303 Qar-
den, Harmford, Comsm

AGEXNTE Everywhere maoking money wlik
aufF line of swil splasbers, damendel En all
bomes, g earnines passible.  Wrlte doiar
for detnlls. . Seeid Filler Co., 354 Baaids
way, Rew Toel

'!'l wlll-
rlllq Tbeuti

Tlasth: Ttubbier, 0

Tree  M-Koller, 231 Hamilian, Treilom, CASH Tald fee buflecfibes, nomls  HBen
New_Jerzey, Hinslair_THaplar Adrertisement on page £A.
Fis LAY, Musiness plags.  Lierstzre anee  PIOFIT  Selllng pew  Ud0-In-1°"
free. Balfori. 4013 N Kaeler, fhicagn. KFeken  ubensil.  Thetalles 20e.  Dosis  you
SUCCEED Wilh your own products, Makes | 10 zen,  Hample fir, 7"'"' Mathesl

##l1 them. FParmulae, processes., anslism.
];“:.I‘.I.“ free. el

B, Thexly s, Washingles,

o, Desk PPMAL-3. Bradford. Ta

BELF-THREADING  Neefle
sample 1de. Wi Ogeaby, Tp;nilp.lh.. III

MAKRE ¥7D Weskly d|$.1I||Il.IIJII|.: Fainera
aml dﬁ:lmhug' autes.  Partboulars, cmple
:—Ih val Co, 2402 Avenue J. Drook-
., N

.J.q,..l-"ﬂ"l'.i 1% 1%r
FPrafal brlnps detalls.
PinlBwnapmlle, Tk .

A HOT Number far lise wkre mEents, pither
mpt, LU0 prefit. aol auick. Write Yernon
Ll.:l:-:ll'lll:ll!'.IH AR K. A0th Bl.. Chieago, LI

TTLEl CULEALED I.I-:l therhare of I*a

y—eworm slatement.,
Hagel, 13235 dive,

Prein eng lden? Telme Brless G6 pages of
Spportunities, _Truits, A, Elbuem, 0.

Mk Inventlben, AbLachimeng Tor elesiTla
hulh

rrurlu home, l‘l:r]nut[‘n:
liuly e brkngd cucin. ||u;|' ;ﬁ
[ t.! |.-1n:|1_$|., Il dvm, h.

BiG Mooy appllng goll Inltials oo ane
isncklles.  EKasiest ihlne today. Ka experl-

i Eedell, Fred pamplsd, “Hales.” 1934
Washingtom, ISeeton. Mass.
ALENTE—Opgariunily  to make ooy ;

limk eontalning B successful Buskoess plasa!
hoza or offiee) semd for free raductory
!!:_ll.lrlil!lh. Kl Co, 211 Qrand S, New
ark.

WORLDIH direatest hand cleaner Veloallss.
Blake big prollls dafly, Samole free.  Sloon
Lahiorpfarfes. Fast Broadway., Fullsin X, Y.

18 slterature describlng many meoney-
miking plans. DBelfor, 4042 N Keger,
i hicam.
oE Maney, Collit 88, Beap $5. 1l
E eelli=g dallar per month “hard 1lmes™
es.  Welie ithe Fldellty Alulual
weladion, Teeckdord, [,

HUCCEED With yeur amn greduci=. Mako-
will  tham, TFarmulaz, prcesses.  analyses,
Hlﬂﬂﬁli' [ree.  IE. Thaxly Co., Washingtos,

. 0.

EULUSTRE Metil Ishin
arig &l inetabks Sostaolly¥ amd Nelugkre furnl-
fure cloih  wazes. n-ul ] l'||||:|.||:||l-: I+
mazle; unleeatalile 20e  pellers:  snormous
profila, Fampies (rew,  Bhef 13, Mfe. Unlon
ey, M. B

ALk TSE—UClever Invention!
makes erery pen o founlaln pen.
ﬂtltr' |J_|Jl: ||I.'|:|I'|I:I dléinainl Jnrmedslng prory-
whera, weluxive territory ofered.  Bamnlbe
Tree. . Marul Company, Tribune Bhg..
N 'h1r T

I‘JtEI-]-"['I'.ﬁHLI-! Huoing  huslnesa.
mate. Ko canvassing,  Marweod Publlshers.
"-0ET Pmeddwar, New Vork.

KAME I"lates, numbsr pieles. elams. ebe..
hand engraveid, easlly gold wlih lirge el
irett Pirns,, Winghram, 3Ess.

FENNY Farh, asy =ize
wisdow plem  lellars,
warking egolpment. Barples.
|=I.|i wr, Ablles Bign Works,

ra

MAKE Your wwn prefucle  Emplor agenis
yourself, Tadlel arilcles, sopn, exifais. We
furnlsh  everyihis Valuahlea lumk  feed.
Matlansl  Aelenti Laboratorles.  1%30W
] i Hh||||||1|| Y,

AGEXTH: Blampling namez on joe-bel-Nay
prolertors,  Sample rhack wiih your neme,
address, 23 Btamping oulfite. Fables
clieeks, eheel-falis, news plates.  Hart 3fg.
. 4ng Thigeaw HL, Bmskim, ¥, ¥,

QEXUINE I:mu letLers far mloew winduas,
Eagily applinl. Frew samples,  Liboral affer
io penernl openis.  Meiallle  Leiter  Co.,
ARRL1E Marth Clark, Ohleadn.

FAST Al seller—Free sample.  1ans,
Olrculars fuemlshed, Beewigan, 2573 Wea
Pirn, Bom Ancebes, Calif

EELL BAlen s nechuwear—oonderful [eops:
wbitlon, Amtor 3, 5 Eaud 36k, K Y,

eloth brlght-

Tnkspom
Fasa et

lagatl-

an-garnishaliis
=% wrofll! | Feis
Tteeuril Tirvak-
Il Halsied.




Z2A

I tosine th plake mulo parii.
':r:l!l:ltln:'?lnu.].hl?r'irhm H-I-I-:HE refinleh  heds.
inirrera, chandeliers; by pew mellal.  Xo
capital or eeperbenms tepalred.  #impke plEn
ol ||||nuru|||rl|l|: al home slars yau s big
ety =Hiaking  Gusiness,  Cucds  farnlshed

Frea pasticilirs amd progfs.  Gun Meisl
Co, Ave, F. Deeatiz. DL

BLG Niosey asd fesr gales. FoieF oAsEr
tugs gald nitiale for hls amn.  Tou chatee
$1.60; make §1.45. Ten ardecd dally eamy.
Wribe fer particulers amd  fmee  Saneples.

amerlean, Memogram Co., Depl. 48, Eaad
irange. X, J.

HIGH-GRADE SALESMEN WANTED

QIVE Traflts—Cp ko $170 weekly. $00.000
punchioard Brmm anreunces pew no Jiaveit-
ment plan,  Seasm oalirilng.  KAB, 4028
Fiavenswissd  Chicamo

MEX Waniel et opee fn mll om #lores
wlih pewei line eelf-salling Do oamel 180
fireasilbed. Bieong, erlginsl roemler displaye.
Aspirin. seeims ine. FaEpar bipdes, heouses
Bold eemesd, el Auiomatie Bellérs.  Many
g jleme, Up La 125% profit, Dbz calalog
free. Procopax, Dept, 54-H, 103 B Tror.

Chilrasn.

HEIRE"8 An wnususl opmsrtunily to stalo
100 mendkly exira,  Nallonzlly ksoum Hino
work unifsems.  roreralls, jarkels,  pants,
shirts, eapa Adventlsing embraldersd _Hr-
err husiness n proapecl. Oeadfil Tree.  YWTIER
Alaster Co.. Thept. THD, Ldgonber. Ind

BARH Tbalanse, replaces welghts aml pule
lews, Cmarder miblllon sl Wrlke and make

AELL Migh-grads wein polish b0 garases,
Alling staiions, fazl compaenles, ete o,
penfitebls eepeat buskness.  Tarilk Mz Co.,
6 W, G m1, B Faul, Bl

HALERMEX, Hoselhin
1005 prafs. sells at 84, J.
Teesal Urak, Mk

WEW Speclalip—8lli cresy baslnsss anid

rafessdonal mam  Four $15 males dally pay

o hot seller,
.'IlliltlI Elee, Ci..

280 wockly. Foyver eleared §4820 In three
mumths. rita, F, E Armsimong, Proils
dent, ke, P ‘-[ Andslle. Ala.

FPENNY Each, any slze!  XNosclernlshabsle
window gign letfers,  2H00%  prodo!  Free
warking equlpment  Bampbes. Herord break-
ing ofer, Ablas Rlgm VYworks, T8I0 Halsieil,
Chiragn

BELL Lowest :ilrlmd. {wn-panks vlrela
wim| puirs,  Jhacioe: EE5,000 pearantes,
Every ordar brilngs {w big day's pay. Ae-
pusl  Jemli, lirgs i immple  Turmdsheil
Ianus sample salf. 1f'.ll'lnm: IErpthers, 378
Tirnacheray, Depl. M-TA, New Work.

MECHANTCAL Models, new and movel
Everyone 1z familiar wilh the “analambesl
eherl'" meikad of ceachlng the physladogy of
the Bgman bodr, Popular Mechasles has Se=
teleped simblar mrrugaie models in Lhe e
ehanleal e I|I MoSels neaw ready are WrlehE
“Whirtwind™ Alrplane Engine, feean Liner

hurq::l. apd Alodern Passemmer Lomme—
LEE Lvery part elearly sdeien and the mams
glven.  Invalusble 1o siudents aml sl whi
dra Eeshanleally Doelined. Pries EL80 each,
Hent posipeld asgwhere upoi peeslpl of priee
Popalar Mechanies Press, Dosm 800, 200 E
intarls 8y, Chikags

big momey will small investment, Duglex,
Iecorporsted, 651 N, La Peer St., Los An- HELF WANTED
BElraL
HANDLE Regular sinre roafn, TMlete ne- MEXN With cirs wanted s advestise our

thenally sdvertlsad Ge-102 counier card mise,

Slead complels [lee; weell'a lasgest =
iFer 10075 comm. for you and merchanl. X
FnEusliment, Calaleg Prie, World's Proodocks

Co., Depl. 58320, Spenrer, Inad

BREAND Mew gpunranieed business bulhling
Mas fur gasoling statioes. Bweeplng coss-
by negpensive,  Halepmen  ¢lednlsg  wp
ig selling |:|u|.|'||: rrl.‘-r. E5imulators, Inc,,

001 Haveiswond, Chicaps,

mods and dlstribute istrdurtory  packages
U oafsumers.  Meslt B agilsfied with 30 an
hotiy al #lard, Wikle fer full FRiFulirs.

Albert MUk, Koote Mgpr., 3372 nmumsth,
Clneinnatl, 0,
CARH Tald for bullerfies, niccis EBop

._lnrfll.lq' Ih|l||||q|' ..I.lll\.rrlhq:'nwa_m pags 84
CARTE In weeds, wildilowers, Tietmlls 10,
Intermational Arency. K-8 Cleolmmatl

BECOME !I'm]-e-ptnﬂrﬂ.l. FE

ness; eEpRricEoe EnnerRRRETY, lnlllni l'li-["']
perfilemial deagh, 350 aroldent wick
weekly benefils—%10 vearly. Hhic i-dil'lUﬂl!I
propegilonaie. Quaremiesd steady renewal in-
come, F2% 000 depesited Imsuranee depari-
=L Unlversal  Polley, 716-A  Lafesust
Hilg,, Xewark, N. I

BALERMEN—Fair $15.00 sales 1o stores
ret you $40.00 dafly. Hayers Hyslemi. Esl
LRBE, EA01:18E1 FheMeld Ave, Chlcage. 1L

BELL. Btemes or homsei—Relianrs sharpen-

ers, gns [lghlers, rtaeor  Ulades, assirvie
breath gom, “heain ]l.l.'ltlli flheslve fane.
]1r.1|:|1. mnhm hi polishing cloths, shos
mees, many  athers.  Allraciive dlm-.rl-

Cutalesr Fron  Bapacha
msgre, ALl

Co., B30, Daltl-

EOUCATIONAL AMD INSTRUCTIDN

MEN Wanted, Qualify Tor feiurs gocers-
meid Fhie. F1ILMF month. Partlcalars [roe,
Franklin Irept.  ALE,  Ibooiersber,
Moew Yark.

YWE Can qualify sou fer seeret serciee anid
plentifie investigailare career. Inlernatlonzl

Sorref Mervies Dnsifiute, PM-2, Hshoken,
Xew Jerser.
LEARY Hafel detectlin pesfesalon. Beni

anly $1.80 for ommplele cpurese,  Iedermationgd
Bosprd Bervioe Lnschiute, BNOIATSY, Molsken,
Waw Jarsiy,

POPULAR MECHANICS ADVERTISING SECTION

PRINTING, MULTIGRAPHING AMND
MIMEDGRAPH NG

LETTERHEADNSR, Enwalopes, elreulas,
eards, $EO0. 10W; M000, $7.50.  Simples.
CunlpEine, IEur!u:n"I.-uu _¥a.

HUBINEES Carils wiih your esricon pring-

e o them, HEamghing iTerent, Carloos-
Let _Weldom. Winslow, 1L
MEGUTED IPrices. stationers. cirealars,

checks, Joose-leaf biniders, eullng. Commer-
#£la] Toredas, JEataxla, I_'I|1||;|_

TDUPLICATOR Ink §UE ..aE!I mnlqnp.ld‘_
Eanders, U1 Ellzateth, Semphls, Tenn.

Sunn Alersiy CIRCULARS $583  CAds
] I"Irl'il;:_' Samples, samp. MEdgel, Wirms
fr i -

QUALITY Friating, Eveepiiosally low
privea, Trimd asothing. Natbenal, Eymmruse,
Inifana.

i'l.l.l.:\-'l'l"':ﬂ .IJ.I.I]lL|:|'I.I:-'I1I.I'|.I:. mimeagrafili-
ing: dallar siatiosery, Vasahen, 471 Bizksh
Are, New YVork.

1010 I1I_'"r-i|.'-.r._ib| Tards,
Miller. Prieder, Xaeherth,

2R BURINEES Cards $1.50. IRl Serr-
Tew, West Walnug Park, Theston,

I"RINTELRY Bond envelopses, [(H3%Gx116 Jet-
ferhiads; &% pir 1,000 two mlar pristdng:
sgreples Qe Alldwesterm, 3 West Odulo,
Chleiza,

FREINTING ODUTFITS AND BUPPLIES

raril cmse. 100,
.

!I""l.:ll'.H- Fonta & palad pofhie $20.50; Tsur
13 peint pothie $3.00: ﬂ-::lrrl hllH

mluln:. wilth key. £1.45. Lists free. “"Franks.”
SNk Harrlesn B, Chirags

REBUILT FPresses.  Aadvise sles wisded.
Rend stamp, Ezxchangs k-5, 480 E, Maln,
Alerfilen, Conn.
T PPRINT Yomr uwn rcards, slalionery. rir-
culare. mdvertlsime. ebc.  Save moner. Eas
rules furmlskesil. Print fer othira; big :|1r||
I1e,  Jemior press. $3.90; job presses,

er, §148, Wrlie far fres i."l.1l amil r.=|r
mlrml.flnn. Kelsey O, ]]I;NH'“ljml
ommert beut.

THLATIANG (Jublbg—y_"reaaes, Lype gupplles.
frpe  moveliles. Hemd stamp for  cafelog
Model Prems, Yack., Penea,

GUMMED LABELS

160 TFRINTED: Xame buslesss, addreag
e, IM& Campany, Thex 83, iokwke, Alwss,

ODUFLICATORS AND DEVICES

DUTLICATI®NG Alachlses 30.55 to 805
Bnlary eeneil. clay ompaeitien, pelafin fkm
Mlogt commlete 1ng I Amerloa.  Pheto- L
falder Tree. Tlishusgh Typewsliae Supgly,
Higlen 57T, Pid=sburgh. 'a.

RUBBER STAMFE

INTVERTIGATE Frog mifing—a prefiiabla

BALESMEN-DISTRINUTOLE  New sula
tire paleh! guaraibesd 10,000 =iled. Ras
pairs blowouis pormamently. Eells garages,
gas slailons, e sbopi.  Balesmen's proflE
g, Tie w 3009 e dealers. Easy aells
er. Excinsive territery.  Fronomy Iubber,
£413 Turkhardi, Degton, (io,

HELL High-grads mmhifngtlon aiibe baly-
meial-glase cleaner amd gmlish (0 gamges,
fraberi, eie.  Prefldahbes sepesf  business.
Kary-0m  Mmnufsciuring Co.  Indiznapsiis,
Eniddane

AALERMEN: Ner med hot frea  deal
Teealers pmolle 4809 50068 mile pusrasdesd
ilre patches. Complete line fast selling mubs
seevai ]es, Natlsasl, 1018-AH Westworih,
Chicagn,

THOLRAMDSE I.I-'I:II-'IrIE rewr exEluslvely da-
alEmel husiness amd blaller eands pefnbed
fuwn molors, $1.65 thowsend. One calor $145
Leaiber ease free. Twe eelllag plana, Hig
ramnm, Oyt fres,  Chicags lbosiness Card,
Thept. 29, Gleilys 5t Hamllben, Chiekps

BRALEBEMEN: Everyhosly huya Bl ssii dla-
Uonerri  Bilgbet $245 per 1040,

Industry. Kew boak "The Frogr IndosiTr.'
Ly W, L. Hinnacs, sfplaing end blosirates
BTErY Ieh of sulijerd. Covers rery ladest de-

melopmends speh @ plans oonstrucilng
ponda, mmhinatlon Frog feeder and iy tmaps,
peifing olber live food elecipleally, also iha
roly WI;; n npew mezhenlea]l fesder.  Priea
| 2Nl fl Envabers poslpald upmm peceipt
of price or LD, in U, & Fopolar Me-
chanisa Press, Rosm 504, 100 E. Qolaglo 8L,
Chicuipa,

El' B, GOVERNMENT Positions, S17068-
$1900 and up a pear. Let our expert (Torines
govirsmdenl afislner) pinepire yoo for o (-
|1I-Inn in the railway mail serrice. tuml rar-
rler. past oMre. eusioms end other Drasched.
Wrlle ey for free booklel. Depl, H, IPas-
termn Schosd, Diochester, N, ¥

YOOI Meed a bedter grip on mathematbes !
Ak me te send you & Sy of ““Mathesialles
far tha Tractical Man,™ eoly $1.30, Py com-
man eense methods 10 remaves the myslery
asd diMaliles & algebra and cadeules ars
made gimple.  Assumbng your knowledss e
Lmlited o arithioetie sos quicrklr and easily
gulm 3 working knowledee of alzehra, Eeom-
eiry. Trigoremedrr eni cabeules. Bleply pay
jeiman whert b Bands yom Lhe parckage.
Addiroge Topular Mechanbes Press, IBeom 302,

Froecubs, Commission $1.08 per 1080, Largs | 200 E. Onterle 80, Chicago, 1L

outfie fred.  Llane, nm. HEE, §12 Bo. Ham-

fiton, Chicaps. sHORT STORIES

B el o Er N SRR W SHIORT Sories murksted an comevission.
. = Fild  DiF  obirladlla, ure Harviom, K

Ve cam plart ol onee. Bhowlss letest iklng P-1413, Harrishars, Tenns

gut. Hell proteciion end hoss prelodios sl
roslt. Ages 1 to 8. Kol lnssrasce Bel pro-
wides benefila up lo §1600.00 natural o @e-

'I:JI:II::.HI.:"H! il;:;h 'atlg.tlnw'lﬂﬁd" E-E’ll: &F
ur atlans ey,
Digt. B, Bocingfeld Illinais.

IMFRE (e & great safrkety of pracic]
subiects, Blend for oor free catalog “'A 1tl-
lkan Ldeap ' desrribing aver 5,000 JdiTerend
heoks.  Thopulsr !.1H:I|l|'||:r| FProws, 30 E, On-
tario 8., Chica

RAME, Address; 2 Ilnes 35er 3
ke, HIJ:H? “-m'fl.l:, Auburn, Mel ||_-

RAZORS AND BLADEE

CHEBTINGS Wonderful mewr dlseevery Tar
ahgveri. Laugh af breshed, ereamsl  Ha
f:lrl bappr! Have momex! : § phav-

exponse  forerer|  Frederiek r_'num.f,
"‘i1"| Wintheap, Chiraga

BEXD 14 Ceniz and peeelve, posinpe palid,
5 hlue steml Gillaee © Blades, whih world's
pragiest adveriising offer, Moner back i meot
thie apesatbest sutlleg blades pou have scer

Unsg

uppd, Bheen gl gava. tmlay. Blesd
Cliy Biade Ca.. Dept, €, Garr, Ind.
HOME WORKAHOP
TLANK-AMONTH-CLIU/B, Blx monik's

memtsership 1, You rI||H;mI- fram eZreplion-

al, seamanghle projesis wlik  Imstroetlons,
!llu-rlllrlllulll. whers 0 by, Thls e L=
Plarhouze, parden seat. har, poach  chalr.
Nuine chabeg, eocloe Bl Flen Oleb,

Madieon Awe.. Mew Vork

FIELD GLASHES, TELEECOFES AND
MICROECODFPES

I0E  AIICROSCOTE.

'["E]l:l"ll"'l"I'T"Eﬁ—'I‘rlrml. Prismatin neor-
7% X highest gualily achrometle §
|.l|lnl Bfilem: mal pevecnment BAT: s §ols
leather rase  Ancluded.  $5.50 'I:l:l'lll:lllll. 1%
L-wﬂ teleseape: same hich qualioy; &1 mm;
nath. E17: poatpudd §2.50, Flaly CratfiLa,
Inr.. 47 Warren Strest, Mew "|'|:-rl: M.
Warld's IrHI:I-.I‘l
buy! High-powernd B beng 12 dnrl hrasg
mircoscope, :Inr]unlnn :1:I|:Ir|. disseciing nes-
alle, CwreRerd, Lh. i lpald!  Hrowns
?-:rle [ ].hlpl:. L] '|'I-'. HHI.:IJ Gk, New



POPULAR MECHANICSE ADVERTISING SECTION

GUME, FIGHING TACKLE AND
SPORTING G0ODS

balel  Himpla
Ageney, Cla=

GLOWING XNight fNshing
Instrurkions 20g,  Interm il
winnall.

LiWi (Cablm Bollilng, Eier I:I.]I:Ii
nevlod wants bo Bnow; promer m ros-
;u'u-lllu ihe fireplese; how io prepare and

prlla Ahe Il:ll:l. hew Lo A2 Uham logethier el
plesty of workable plans of

llI'III|! azil |nu1'||l glaborile eeblas, in dhor o
complein book om the subiecd, Trice §2.43
irrh.l.piili ar L0, by mall apywhere In

. Mopular Meckanics Frogs, Homo 805,
20 E. Owtarlo 8t., Chleago.

ANTIQUES, WAR RELIGS AND
INDIAN GRODE

INDIAN Joelics, headwuck, tolns, earloa,
Catalogus mnd armowhead Go. l"‘.mm Lemler,
ok, FLknika.

MUSIC AND MUSICAL INETRUMERTS

FORTURER Hekng made  feam mm
ibmough talking phketures. radla. phonETa
unul.ﬂ. publishers, “"Hit" wrliers revlse, ar-

nEe. rampanss muzic fo yeur lrpioe or lvrics
1.-|- musde. e submit to giudlos &nd other
markels.  Freo rmildlng,  Banl for  Deoklel.

Irnirersal Beng Hervice. G233 Mever DR
Hollywoul, CrlSl

MAEE Mener wrillng ponge for falking
letwres, raidla, ete. Feee lwoklet by Amer-
ra’s faremnal cenposer.  Blan Tuckar, 1619
Broadway, Few Yark

MIIET0 Cempisal 1o words, WesiderTul
parpeithon,  IRamer Pima,, Oshikogh, Wis,

FEG-FLEX Reeds for clarinets. mml pax-
ophomes ellminate your reed ireaubles. YWelie
fur ebrcular, Duo-Flez Teeds, 1204 1t Ave,
Eranaviile, Ind

EONDO SWrlters. Benid for oor “'1Mablizh-
Ing Azriisent.” BleKinlay Blusks Prlaled,
1501 Gith B, Chicare.

MOEMS Waniad, Work poaramieed. 'lﬁ
I”"" :EII:I:L ;:I:n:un Song Lureas, Idepe.

BOXG Wrilters wanted now.  A0-58 plan.
Indizna Eong Heresu, Selem, Indians.

BN Pels, write Sequels Besgrliers
Borrice, Eherman Dranch, Los :.‘ﬂ.nnlu. Lialar,

P&TEFT La
aimbme, Uniped
Erllﬂll:l Haden,

er—Hecenily Inelmal ex-
Lates Falent O . Charlis
194 N HLTHL. WWashinkten,

PATERNTS—Write for  fres  Infurmating,
Mo b0 OhfEln @ Pll.-lnt anid Itecard af En-
venllon—ar #idd dewing &r iosblel fop of-
wminallsn. Sliller & !'-1I1|rr. "atenl Allor-
nerFe. DaEE- & 'I-'u"uc-]lrmtn Hlallding, Sew 'I!ul:h,
263 Earla Bullding, Washinges, 11

TATENTS: Prmpt parsonal I'lerlnl alk
Jowwsl eoad.  IRalph Burch, Patenl Lawrer.
800 F 8c., Washingtes, Tk O

INVEXTORE MMay now maehel practicsl
pamw jdvaz before pagenting.  For information,
wrlia  Chartersd  Instliwie, 53 Dareistee
Eillding, Wasklngion, I3,

EATARLIEHED 1REL
Com ln,'r. Free booklel.  FPabtents.  ‘Trade
IMLF Capyrights. DOMees: Alenailne-k
I S Chimagn: Amerlean Hecority Bublibing,
MWahingten, 15, €,

il I, Heévend

23A

HELTFUL  Informailon  for  invenbsrs
linl.l.n,:dm muklize o new e wilthoul pat-
&l anil sxpense, pariirulars,

ot red  Tmatbiwte, 533 Bareister
Bsullding, Warkingfon, Ik

INYEMTORE—Hendreds of menufaciurers
aterywhery ire ronslastly an Uhe look-oul for
pew mener and hibar-mving palants, New s
ik tlme o affer your patent for sele. Daon'c
delay e aple any longer. Haml Lulay for a
free af our
“Tarn Teur Tt
faing bebpful informatlan for adl
M. I. Rund. BAlgr.
Fopular Meshanles
&, Chiceps,

PFATENTS FOR SALE

OUTROARD Moetor transmlssten. Can be
Anatallel up areesaocy, H. L. Malhlas, Ais-
sberdam. [~ XL

fnrimtara
Clansifled Adverilsing.
Magaxles, 200 E. Ontirla

PATENTS, 'Elmhkt free,  Illgheat refor-
encel  IBed Tesulle.  Promsdness  assured.
YWaorssn K. Caleman, Palenl Lawier, T2

Kinth =, "l'!-'llll'lrlnun._]'l. iLES

PATENTS, Sed ghelch or maidel  for

pdviee.  Fres bk, "'How 1 Obliln & Pei-

e, " Fegubllsbal 18lmdy wenrs, Highaal gof-

erenses.  Prompd serviee.  Ibeasonakble charges.

I!hihlll.ii lﬂ_ﬂhl.bﬂ.ll:rl. 008 F Birest, Wiilk-
]

"l"'l'l-']-."HT'l::III & diwide,”
metlon Pree. F:nnk Leidersanp, Ilegistessil
Altarney - Englneer, 230 T'Irlll&ﬂ'rl MNow Yok

WITAT ‘I'u fneenl.  TAdt of wanted inven-
tlans psnt free an request,  Use sur begwl
faem Tap pevabding prosf of Snienllan, YWeile
w,oT raema, W46 Darrister  Dallding,
1|'|-|||11I.nll.-|41_ I,

L. F. MFIJIZII.PE. ali«H Theesr Rullds
Ing. Washinglan, T, 0, Low cgef, Hosk
and Informatlos free

INVENTIONS—Have yol coneeived omsl
Thera 13 a boog. windlog road to iravel be-
farn podr wisiom of mewafils cam be eeallesd
Banil far the new kool “Inrenilons end Pat-
e, Thelr Dievelapment and Proscilen™ By
an  eminent aulthorlcy. It 1 deafgned iz
gulds ihe Imremior on his way and help
him avedd plifalls, Wi ba pent O O, B,

¥ paetman §$2.58 plus poilags when hie
handi ¥ou 1he packaze.  Populae Meckanics
Trress. Ltoom 02, 208 E. Owmcie SL. Chi-

rFagn

raluabie infor-

TECHX M REACT Explained for ihe man
om ihe alrewl. To tho avesage pariom Lochs
nmr-q.' vagesly memns e new desl™ with
FTIET af El.tlll.l.l'lt hackgrivesd. Yl
[ | I.n :'wmll' Lo heame Informed 'I'h|
new Lok, "'Towisd Techooerier,.' by Q. A,
LiuleE, I weitben far the ﬂmll grorjeead ol
furnishing an asstharitptive yen easlly un-
lersiond explenition. Priss §1.00 ‘{mllni.ld.
upos  rerelpd af ii‘iﬂl:tl.l!t\-l er O, by
mull anywhere im LY, &  P'opular Blechanicoa
Press, Koan B, 200 E. Oacerbs Ex., Chls
CRES

FATENT ATTORNEYS

PATENTS. Instructlons “Heow o Estah-
lish Yeur Ripghts™ and fofm, “'Edbliee ol
Lisraplisn™ —srmd Fres?  Larcaslar, Allwing
& Rommeel. 411 Dowen Bulldiag. Washing-

tan, Tk I,

PATENTHR: Bend Tor free book, “'Tlaw En
Ohtalm a "sfent.” mnd “lkecord «f Inven-
tlon'™ Bdank. t i ahost how o pres

wel waur Dileae,  Edeferred payments, . Viekor
. I‘i'.lnl- & Ca., GO1EL Viecor IFldg.. “Wash-
Imptin, Eh. 40

TATERTAR Trecumed: Lrede merks regli-
tereil—gprel Iminary adviee Turnlshed wilhsauk
chargs. BHeaklel snd foem  for  albseloslng
Fléa free, Treing 1, MeCathrap, T80A In-
termational 11z, Washlesian, ]:I. .

PFATENTE—Bmall ld¢id say s

opninere lel pesalbilitiaa, l'l.'rjl;.u Irrmd||1||:r

infarmatian en how to peoceed wnd ' Ree-

of Imeentlan™ form. Delava ere danser-

dild Ia nelsnl inmliers, Claranes A, O 1irfen.
GEE Adame Teailding. Washingtion, [

!ulﬁ?hﬁimﬂﬁrﬂu b%ll_"lr IIHI'qr."ﬂ TiFuLeEL
cas hefare pa ng. Wrlts Fras “LCer-
Uifleatn of Concesdion for 1Preferentlal Pabent

Tatest T bei Boit

Protection.*t  duarantbesd
T, G0F FINk Avesss, New Tork Cilr,
FEOFIT patants, T profect and gulide
Few York warld's hest market. Heatehes

ﬂ' HI:I'HI. H,l'll.r'lll: £30, 80 5 {rpde-marke

$0.80,  Valugble feee lp-

nllr . ﬂ:Er:In:n Fatenf Allorney-Engk-

nesr, 20 .'I"H" “IIPIH'I.I.'I. 108 W, 48%nd 5.,
Now Work iy,

IHVENTIONS WANTED

Fire Sale, patess Mo, LEEIG2E, combine-
tion wiasher aml wringer. Apply Lox 2%,
Karrubert, Sagk,, Caomd,

MAKE Cash offer for patent on latesi gms-
anring devlce for aubouoblles.  Most sleple
In deslgm, construction and oeerablon.  Ad-
dirgas—Crlvla Kavllan, Care of Frimk o
Trunham, Allrney. Clbleens Savipgs Tass
Lullding, Masadera. Callfornla.

MAXUFACTURERS Wanting
inventisns. senid gt@mp for new M=t 350 sr-
Isepeil Eneenilons. Chertersid Instliube. 5356
liarrister lbpllding. Washington, 1v O,

CUTHIOHT dr rorably Gasle,  Foot 1iMer
for traslee plows, Blmple asd cheas 10 mans
ufacture.  Adalph nberger,  Paulsborn,
New Jerscy.

CUTRIGHT Or rovilty bLasls curtals msd

hrarkels.  Fasllr installed.  Rouls  Sirnpd,
1700 W, I7th 8L, Chitkps.

NOVEL Foustaln lither beush, reasonahle
affer secoptwd,  Bugene Uharles, 64 Wesl 81,
New Maven, Conn.

MAKE It Yourslf, Hundseds «f practieal
aml uaidul devleces described in cur blg ok,
Tho plain Instructions end [lusirailons show
vim Dew to tmalog iSam, Jir making far ssus
UWTl USE FOU BAve money. Through ssliing o
oileers you can make & profil. ®80 accleles
uf great rarbety, 458 pages, 31 1lusira-
thona.  I%rice £} ?Nlrpllﬂ. o1 sent O DR by
mall agywhare En 5.8, DPepular Mechenles
Irese. Itogm 800, 200 E. OUstarde Bi.. Chl-

prallahils

¢ CHRL

WANTED: To Bar @ patent, or we will
finanee the =anuferiuring and dlsiribuging
o & ropaliy baszle, Vog subimit e a aml
ue will invest the meoner.  Harcls Finsmee
Coepoeatlan, Moline, 1IL

MANT FACTTRER With matiosal distrls
!Ilul.l-:rn fexires madenls of inerpensive |loma,

hase or royally. DBanthriea. 8 YW,
Laks, Oh

leagn.

FOR INVENTORE

ACIENTIFIO Aml englacering’
answered by 'h, Iy, with 9 yeam® experd-
ence Im applied |unthru.|||:|.ﬂ vhvsles and
I'u'llhl. mlstry. AL Aloessy, G4F W,
l:i #6., New Vork.

IATENTE—Emall ldess miy kave largs
eommerelel gassdliilitiee  Wrlta Immedlacely
Fur Irll'irrnql.]nn en hw g nroeeed amd ' Itee-
ord of Inventbsn™ form.  Delars are danpec-
s R palenl mattesd.  Clirence A, 0 T6rbin,
fRE Adams Nmililing, Washingter, 17, [,

PATENT Yeur incention; Eenid for fres
hogke, "Few tn Ohfsln o Tratent " mnd  "'Tes.
ol af Tsvinties' hRlank Cosenlt s aboygl
how 4o pretect your ddeas.  Delermed pos-

Fl 14 E it

MODELS AND MODEL SUPPLIEB

PATENTH. Law couf, ook asd informa-
tion fres. L 1Y, Randolph, J02-C ¥iebor
Ttullding, YWashingoon, b, O

KEW ].ll:h]H "]'ll.l.l,E' sliam pland fesd by
mlrmihal . Uaialog 1do
Amion !I.H'l.lhu:. 21z I'r]m B, Tabway, K. 1.

MODEL Mavees luibe: paktleulars for
dime,  Dogsay Madol Werke, Munele. Ind

BIONAL Amd essnfral minoil fof silnls-
fure raflmads, 1060 pages, 103 sriginal draw-
ings.  Loaes 1 mmriu:!u "k“"‘"“,?
esiniplete. kel oS00 r\nl!‘n:

Welthers, 141 . Walker Stroet, AiI-
wilkioe,

RMODELS—Tour §deas developed into nrue-
Edral work mesmlili.  3F years® succweaslul
e Plheing usmmls of szti=tied rasicmers.
Conthlestinl servles puaraniesd. Lok refer-
enced,  Hemd do
A wking

Company, Dapl,

COMPLETE Fittlngs—Rawercign nof Seas
aml wther inedols, Gef var new E-page cat-

peants.  Vietwr J, Evans & Co., G0ZE Vie- alew, 130 postpuld A, J. Filalier, loa2-1
i TilgE., Waihiington, T, ©, Elawih Ave, HI:I_'n‘ll ﬂl.'l: '||1|rh.

Ty Tnwventars: Wa are On the markei do BIUTER Fast 8™ ‘n'qfnn 1.||1|j Falentt
murchase a goed patesd. peedferably in the mebre ligdee hulls, 1 1L, X% garnling

adtameille amcsiinry D=, WL puprkasg

teates, minkuliene Igmition I:IHI.I'IH for model

wpiright o7 on revally  baxle.  Purchasing | leasls, Oatalog 90¢ cobn.  Louteel, B8 Ale-
Agent, 211 Frent 8t., New Totk, N T Thnorgh St.. Beeslilyn, M. Y. !
INVERTOREE: ""Maklag Tnwentions Pay,™ WE Make working models for Imresiars

iy 12-page (llustrated Book. malled upon
rerelpd of o posiage. Creseent Tood Cosie
pany, Dhept. %, Cncknnetl, Ohbs,

MANUFACTURERS Evefywhite seek mem

Inventlons o Gaprove Ehelr preducd. L0t of
wranted In:u'nllunl- pent free an et The
our lega Ing pewaf of fnren-

il_- lI'F"rl-l-lul w, T

i #14 Tarsl
ublding. 'I-'I-ullnﬂ.uu r':ml?." relster

IFRAEE Clears and moidsl 1] Hand
fof ratslog, The Pherca Model Works, Tin-
ler Parck. 110

nnid 4o erperimenial wark a5 fRfEY o rm--
plece steck of Lieaid geats aml mpdel

|E||'ll Eenil far cafalng, The Pleres I!I:II:IH
¥arks. Tintsy Mark. IIL

OFFICTAL Rafrlgeratlan Borvicn ?llmnl].
Erery refrigemator part esplalned. DEncram
furnished of erery knsan maching, Hpmhl_
carn given e pebhject of eervicing. 490 p
Do leaf.  Lewbheseble blnding, 'Frl-:t ] I]I
L llﬂ. Band by mafl & (b T
#.  Fopular Blechanbes Pul.l
IDI. 50F E. Omterbs L. Chicasm,




Z4A

MANUFACTURING

MANOFACTORING, Models, dles, stwmp-

fnzs. bLrasgwark. moolde for ceatings,  wils
rahlElng. Cleeular  free.  lBesms  Matad
Bpeclaltles. Ransag CiLF, ]

INVEXTIONE Manufartured In any quan-
Lty al bow essl. Bramplngs. dies, modeds.
efe.  Eallmates and free ralelos  Crescesl
'I.'|nl. I"'.a Dapt, X, Claelnmatl, Ohbs

'.".'h ].lu'rljrp B, billdlng sodels, dles,
toale, and  general manufacluries.  Legan
‘.l![rll!nn e, 853 Lake Ht., Chleagy, ILL

;'.[F"I".J.r_. Articlos develegsl and manufis=
tured.  Model making.  Heasonable prien
wrul firal class werkmanship. W, F. Meger
Companr. Pedord. les<dlana,

SURVEYIMNG INSTRUMENTS

ACCURACT  Apd  depescdabdlity are ws-
pured  Im Wirren-HEnight faclary wehulle
tranaits and levels.  Eold subiert bo selual
fMeld trial. Cash or termid  Frices are golne
up,  Muy pow and gave momey.  Wrile dor
new Mist B0-TR.  Werres:Knlght Co., 1368 N
I"Ih ]"hlll.-lhlnlltl.. Fa,

AMERICAN Invention, Papulsr Ilstary of
This S7T-page beok, Fully ilustested wnd
[ I r|rr||'||,I I'-\:lmnrlj pald §n 2 wolumas
for Fn.00. |:|r:llu of this pew papuiar
P -un'l_-.' glL.00, IF you ake InferesCed
In Lhe mnost bimpres=ite rerordl in tha histnry
af humen atbalnment. oo will wesd this
Leak, Baent C.LIN, anywhers la T, 8. oF
pealpalil mnrwheme Epen pecelpl of  price,
Fopular BMlechamics Press. Homm 895, 300 E.
dnterly Bi., Chicago.

WELDING AND SOLDERING

DEMONETRATORE, Electrie are webders.
Monpy-azving priees.  Used by Lhe povern-
ment. Triel snid ferms pusranbesd Habart
'|'|.|J|]trl. Ry M-REL, Trov, Ohls

WONIFTITENING For amatsure.  Frcellent
Instrueclien Book for Ehe epeateEer and heme
wirk shojpr awner. Conlalng all the nesdeld
infarmallan amd 1= well |llwesirafed yef poh-
Hakeed o sl at the low mrice of 25 eemia
paglgall.  Hand for ¥our fopy Uuday,  Mail
remlitance with soor order.  Popular Me-
chanies Press, Hoom H0E, 200 E. Jedario B
Chiraga, TIE

MACHINERY. TOOLS AND SUFFLIES

BEARGAINS, Dkemoanslrafors, #liclrle are
welders, gpuarardaed. 0 days trlal anid ferms.
Alsn chromlum platers. Wrlie Fen's Equlps
EHant, Tex M-EH, Tror, (hie

TROUTH Tend 8 glightly used displar
Iwibes, Exrellent conditbon. FaclofF guirs
apdenl, Alio few slightly uand lathea riher

mlzee.  Cach discount or lerms. 'u"-r.ll:n Eath
Hanil Laths Werks, 205 Mailkson, Soulkh Tend,

1lll|_ll..'rﬂ.
¥ BCREW Culling. molor drive, prealzion
M=

hench  Rachea.  Flmest auility.  Marsh
dilnery, lﬂl'l' “-nl. ""'Ihl Clavilznid

% HORSE Alternating motess 84,50, %
horan §12.95%,  Genersiors and motars at ball
[:I'II:‘-E. Electrieal Surplas O, 1385 Mllwau-

e Akd,, Chiraga,

FARMS AND FARS LAMDE

THE ""New Depl” 0o [irmd are oeips
#F aml meals lewer in Minnescfa, Morth [a-
kola, Mepfans, Idaho, Washingtan and Qe
gor. A dmEll Invedlisenl al eaprecsdimisgd
boar prices doider will imereass as neemal con-
ditbens return.  Welke for free hool and low
hivgsppekors' males. B O Leedr. Dkept, 457,
Liremt Nartherm Hallwer. 3i. Paul, Minn,

40 ACEES BI00D, 4 Catcbe, Bagd, 60 pral-
iry. dow. bmplements, gmowing creos: % mile
depot  tillepe, 25 acred  tlkEger  pleasant
Baiine, Eoadl Barms [ ecash: piriume po &0
kg free Llns. rnlﬂ:q'_ Hireas, 26553-F Fourth
Ave., Kew ‘.t'eah. ey,

POPULAR MECHANICS ADVERTISING SECTION

RABBITE
GEXUINE Anpore wool pabbite,  Teasadn-
ahle valds Fur Itanch, Vagrhn, Mant.

T IRATEE ]l.l"ll'-".llt! for us. Wa Blpfply wlck
and huy whal vou maise, Ll."!‘ihq_ for stemp.

Hiahl, Sulis 19, New Cliy
POULTRY
VALUARLE Xew poaldiry biak, Tastici-
laid.  Frea ofer, Hhlom's.  Bellfower,
Azalifornia

MARE Foultry 1"y, Learn how 10 preduce
phemamenal :Ii.'--ru Ly -_I-..h.nrlng Inbre arbosdlios
Lo LiFeeding &f Towls, Jamis Deyiden, petibor-
115, Lelle Baw in his bosh. 416 pozes.  Over
0 iustratlons. Prelee §2.00, Hied posl-
pald dpom receipl of priee or CLiLEY. anmy-
where in . #%  Popular Meshenles Press,
Rorm 502, 20k E. dnlarls B, Chimgn,

INDETEN [ll'!lll.-l.‘-. J'-l-rur.IL'r mesured, Marth
Dakata, Minnesots, Momiana, Tlaha, Wash-
Engtom, OFegen farins, Hargain prices, easy
berme. Deseripllve Rerviere. imparilal ad-
vlee, Mesilon sraie. J, W, Haw. 119 Nerth-
= Paritle Dlaifwar. 25 "pul. Minn

TROPICAL FISH

MAKE Maner et home ralsing beapcdfal
tropleal aqgiarlos Bilies Telusble nferma-
Hon  ben remds ¥ineland ‘Tropleal Flah
Harrhery, Vinelani, Mew Jessdy.

"$5 DOV, §5 Monthly, 20 acres 1= Sk

splrl COxavics, 3100 Flaklag, besliog. trap-
piee,  Hubbard, 216 Grssman Bldg., Kan-
sas Uliy, Kansas. .

REl PRACTICAL Waye itz Nadurs Famm
Lalar amd Expenps anid Inereass Iecame. One

IrET AL Wreeding bnformailon.  Trosdeal
fish., 206 fessh.l  J. Btevens, B2 hloinog
™ace, Blaamfeld, N, I,

DOGCE AND FETS

THE Omly loie sEoeney cim huf—purebrmd

farmier writes he weuld not part wich chis
Imforinitinon fee 106, I:' ha fould ned dupll- ﬁ:l;:,::rli:“-::lﬂﬂ:_l;:lrlb'i; rd::n' Ko duly. Ibayal
;Jlu Ili:I |Hﬂh|21.1“"“i_l“ﬂ|”' Thean Eill."lll — : -
ave all hes=n pel fo tes peoren prasileal.
;tl‘u] coday I:I'E.r 4 fopy of pur Homdbsok for ROOTS AND HERES
arinere mni wat reads te put thess ldeas in- JUAT Dui! World's Crealest " Herballil
io u-|.|rr|1:lu‘!|1gr-:|r yeur own bengdl  Pay posd- Almangs,” Hesullfully Nusirated in nafural
! enly B comde snd the mostage when B¢ | eojors. Congalng orer 940 ald-feshlsaed hesh
ands you the packape.  Popular Mechenles | gedicins reeipes and Tndias seseels for heina
Froas, I]I.l:h:ﬂ dng, Mo E, {mlarle Ht,, Chi- use,  1de |esinl peafpaid, Worlh  dollans®
eago, 1| Iotarmles, 145 WW. 112th Bi, Chlepgo
TAXIDERNY PERSOIMNAL

TAXIDERMY Supiles—Quelity &riliclal
yad, Loeeth, Eenuinoe Jeiad heiad formi, lonls,
muberizle, ez, Everything fer the propres-
glve daxidermiss.  Eemd for Alspage ruii-
Iegis—fred. Jonid Brod., 1049 Boosdwar.
Lirmver, Cologadn

TATTODING QUTFITS

TATTOENIXNG  Outlfs, mpply catalogue
Guaraniced memover. “Welers,' Bir IMel-
trkim, Delrali

TATTOOING CRicits, semavers, feed cala-
logus, Chirsga Taltee Hupply IHouse, 651

g, Higbe. Chlrago.
WANTED—MISCELLANEOUS
MAIL Tr your discarded jewelrr. gold

ereens and bridees. watehes, dipmonds, wil-
wir,  plal i, Matioy  promplly malieg
Gosly  refummad  1f sfar  refussd,  Uniled
Higies Mmeling Warks [(The O JEelEsk]o)

30 Ha, Hise S, Dapl. T,.'. Chileagm,

KR rII:'It'F'I'-I- hlr mllwuurl, $h.00.  [leer
pangps, §6.00. Tayler, 103 Fast L0200l Blrect,
Ear '!l"l;lrl:

—

105" BENECA Falls h¢n-h |l|.|'||!'. u_ug:r
pitnchmest? brasd sew, §165. 0

ahaper, $R5 000 We have all l:l::r lI1|] iype
:ulr-hln-u toedi.  Clnclnsatl Maehiners Csms
PAET, Wt Erlll Rl 1_|r|r|nn:|||_ [Hidn.

F-H-TI.H & Mailey Nan: ||='IJII:"E—|"I'\IE|'IIH'.|- TR
fo pass ibe expmingilon fee any grade of
N for pfuliongry, marine god THesel en-
Elneprs, lremen amd Ballar inspecier lm aney
slata of the Unlom oF any prodlnes of Can-
aki.  Flexilde oover,  Handr pockes  gize.
Par postage $2.00 plus slage when hn
hisdi i&-l.l tha paddage. Iapular Mechasies
Tress, 02, 4200 E. Onfarfo Bi, Chi-
ragn, Il

WARTED—=To buy, Old emweiopes wikth
ll:l.?jﬂ malled belora 1830, Al gld Fashk-
= falded letlese d=:d envelopes, with ar
wikaut stamps an them that wera malled

hiefore 1370, Tesiding &allectes pare high
ench prices many klnds, Very interestlng
Infarmuiion senk Tree. Cureler & lies, N,

Curther ald prinks &nd plrtiees wieo deslred,
Acdirean I8, Ilice, 3632 Asbury Ave., Erans-
tan, IMlinols

RIMTLT-IN Furnllurea adds eonrenlence.
eemiort and bepwiy be pour homa 1 very
lire eouf,  Any Bandy man can bulld & gpreat
varlety of ihla apice-aiving fuemiticre from
e emslly-Tollewed InsiToetlons in aup Fe-

mariable Bosk. ihe only ome on Ehis subject.
Ikellvered te your door O 0L Ih, Bimply
nay npestman 559 and pomage  Papular
Mechanles 'rags, Hoom 832, 200 B Owmlario

ENGINES, MOTORE AND DYHMAMODS

Bt.. Chlzigps.

GABOGLING Enclnes: hiarsegarwes Jolin-
sin TTidllmolas, Walght 0 pounds,  $15.00,

Eorsepausr Mrigge-Sdracton. new $27_G0.
Harrlzs Machinery, Allsmeapoldla, Minn,

REEUILT % hp, tun ryebs s emrines
flaoe B mnid B Bales o Newton, Diva

I10%, AD Two-wheel gelmdiri ecmplete,
EI2.25. Haegalnd insfots, - genemalore, com-
werlere,  Queen Cliy Elevirle, 1734 (rend
Arenvme, Chicugo

HU'FI':IIFU'RH Conirol dulo englnei—ala-
thomary of portabls peee. New big dieeound
Mo eazh down. Candee-Bsilth Qovesse O,
215 North Lid AEgeles BL, Los Angeles.

FOR SALE—MISCELLANEOUS

MINEMGILATES, Trpewriters. adding ma-
chines. ealeulators, addressorraphs.  Baught,
sald.  OMea Machinn Exchange, 85 Lools,
Nllssaurl.

WO Tuening & tho lathe. Bolh in-
tecwillesg and feecinetieg. Send for & copy
of Millan & Wohlers Course In wonl Lerns
Img. I plves rﬂ.l ||IJ|.-H:|1 & il maslery
of thiz mznus qu ) pages, ksth. 141

I, T*ay psiman priee
iifnl palape iipom da-
lfrery. DPopslar Mechanles Press, Hoom 202,
200 E. Ooterle B, Chleagae, TIL

FIRAT- AT} Kols Boslr. PRamslking new,
Tran't lot ryour soridend wicilms die  The
riehl arawer In your vest pocket. Hesd e
Birsd  Dlizsn, Danielissn, Conn

:II.I.!I."I.":'I-I.HIH Far posliive rellef welto
Amith Manlg. rmri_-:rlal, & EllerSedd Dids. .

HNiagara Fallp,
- STRAE- RO, T 2, 24K Wil-

FWEALTY Feel?
g._'ul Trleds, Dhin,_ Trial :rn:l-lr 10,
lln't ba afrald to

TEHA'T venrmere Jal,

teckle §i. With the Insteurtioem foend §n
e gr esbitlan of Popular Mechanies Can-
erels Handbrmk yod can eanily made 173
ariicies af uillity aEd heauwsy ranging feom
enlinary slipa o garden fwrnilore. This
bzok will be gent for ooly B3¢ plos podlage
00 I, SHend sour arder toder do Popolag
Mlechanien TPeais, 2. 900 ¥, (nlaglo
8., Chleaps. 1H.

MISCELLANEDUS

CAERH Tald for butterflies. inserts, S
Einclalr Display_Adverilsement on_pags 814,

AMATEDTIC Cariomists— Earm 540,91 wenk,
ppare Rime. copyEng earioord for advertEsers.
I M Byilicate, Argrlo, Wiie

Lopd ABAGKTED KEey blanks £1.RB% Lil-
gham, 144 Froe "'llrll-lll Forwr Vork Citw,

BEEFINISH Your |:|'¢I-II Cak. nalnie-
Lken bimk breats al]l phases of painting and
refinishing awins amd trurks. Desipned pri-

merkly for Uhe man whe wanki e resew his
tram car, bl epvers also Vb huglesss #nid of
refinishing for ihe professlonal.  Trrles esly
BLES paafpald of sent C0LTR BF mail any-
where in U, %, Depwlar Meshanles Press,
Hopm 8202, 300 E. Ontarls BL, Chisign.

T CFfE—liake them yuureslf. Simple In-
expansive etehing proeess BL80.  Tnfeersialbom
Frmi.  Flaghis Prosdicts, Madeire, (o,

YO Are  wanted e pediblver midfrore sl
Bane.  Proflteble bssalgsis plating autsparts.
faldeware, eie. Wrltes Sprinkle, Pleter, £33,
Murion. Tnsl

L-I.-'I'I'S Anybodr can mike  Zlse elehing

31.35 imene, - particulars for
uhmu 1, |'I 'I'nI_ Windfafl. Ind.

THE Haslseia Gulde—a Imni that Hlls a
dufliite nesd in eviEry bam Treais on—
Dankruptey. DPonds, Il-mi.t-:-::nlu.q'.
Chatiel ?l[ﬂrtﬁl::t.l.. Cickranahip, Cretrarcts.
Coparighte, Corporation. Deeds, 1Hushand amd
Wife, Insurance, Lileense, Leass, Lefers,
Noliea, ]"‘I:lll!tHIlin. F'l.l.-lrll. Hale, Bhipping,
Tralimack, Taaas, Will. '|'l¢|g|:|'l'|1|: .|nd '|:||"|-
Ures, "-iF'TﬂII- -I|1'l lLegul Formi and I.HI
othes subjecis  Wekle for "“Husindas I"ullh "

¥ peitman EE N0 plug renta  postags
whem book 13 deliversd. FPooular Slechandcs
Press,. Boom 507, 2 E Oetaclo 81, Thi-
cago.




POPULAR MECHANICS ADVERTISING SECTION

_?wiof_]' A COLLEGE DEGREF
™ in ENGINEERING

h.l $UL || Practical, thotaugh, peracnal lnsteoction, 05
degroe in Chemicnl, Eleotrienl, Civil, Mesallurgieal
Arronnutical Enginecring. Low taithon: eomm-
mhiste: modern & BUADMERE: oo rative plan for Beriogs £
@ents.  Write today tor FREE Catalog and full nformation.

A 102 Wesdward Ave.. Detrolt, Mich,
ME[HAH ICAL DENTISTRY PAYS WELL
mm."n"';.,.a'ﬂ:'* Ba 2 =l peld

JI 1th]ll e P
Irsiresiban. Hig redores: I.ll:r-l 1B BT

T MR FOAL.
ﬁ“r i -ﬁil'l- Rt

ARTISTS MAKE MONEY

Find out your ahility. Bend nome, age, oonapation amd wdd s
for Free Yoeationsl Art Tost,
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NEW—INGENIOUS
MECHANICAL MODELS
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I'M STILL MAKING

'[9 a week

It's not as muoch as I bave made, that's tree — but business
has been going throwgh a pretty tough spill Things laok
brighter now, it"s my huonch better days will soon be Bere

“Eomnetimes T wonder where I would have been in these
tismes [ T had not sdudimd that Intermational Comrespondence
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credit for all the rafees I™ve had, It's the real reason T have o
jobb and a regular income now, I T had not taken i, the
chances are I'd be one of the uneenployed fodey,”
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Choose as Your Profession

ELECTRICAL
ENGINEERING

effprn a brilliant fatare.
Electricity
Daying need s mmpEddy -un-r-mm.;
B.5. Degron

Ep L rly l:rlll'u!'d rntn.
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PRACTICAL ELECTRICAL EDUCATION
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FUN!
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Books on Many Practical
Subjects

ubir hsehanles Pris ppesisllEes in siip
bamL kn ob many mablecis, AA Dew
will revise ihe 1kt accordingly.
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IncreaseYour
Earning Power

Apply bime wndl labar-aaving kinks ba vouar worl.  Yeur

efficieney will soon be recogmized ond yvou will be in line

for ndvancement, ]

If you do machinn shop work of any kind, sheet-metal
work, painting, carpentry, sute repairiog, fnrmmn:. oo fa-
erpte work, plumbing, ieal work, w [T I‘.-mldl.n.n-
Elsen work, geiverid repRiriag, l-lH:I-mu.I-nrlg:. poulkry rais-
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LIBRARY OF 3600
TIME avo LABOR SAVING
IDEAS ror SHOPMEN
avo HANDYMEN

JUST PUBLISHED
= SHOP
NOTES

for

1933

528 Articles
563 Illustrations
224 Pages
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Cut Motormg Costs..Eame..Safely

I'LL ACTUALLY SAVE YOU
$12® OR MORE OUT OF
EYERY $10%° YOU SPEND
NOW ON GASOLINE!

Save up to 12% on gasoline=With this Famous
quﬁ?z'&u 0if/ that's SOLD UNDER BOND

AE correct grade of Towegk- Sl

Pennzoil ||1-:!'|||il:n|:|? BaYeE up to
12':}".5 o1 gam[inle! I VOur car, it will
gave £l or more on every 10 yon
spend for gasoline now.,

For years engineers have known

that the ideal motor oil—light, easy
flowing—would save many dollars
for you and every motorist. But no
ordinary oil had the toughness to
give this economy, and still give
pafe, efficient lubrication.

Becauss of its tongh film, Penn-
zoil meets these requirements per=
feetly. It's light—quick flowing—
yet haa extra toughness and
u'trcngll'l that dﬂf_f {-.ng"lm: hﬁnl‘. anil
gpeed. The correct prade of Pennzod
saves the pas wasted by the “drag™

30 ~ PER QUART

of sluggish oil. It increases gasoline
mileage as much as 129—and its
tongh film actually gives better,
gafer Inbrication.

In your car, this triple-cconomy
nll will save money
three ways, The correct grade of
Pennzaoil will save you as much as
12%%, on gasoline. It will cut your
repair bills. And it will save on oil,
becanse every filling lasts hundreds
of milea longer.

THE PENNZOIL COMPANY
EagenitivoeOBees: Ol iy, Pa., Loa Angeles, Col
Britiss-Amerlesn 8] Co., Lid.

Bods Diatriknitom n Ontarky and Quebse, Con.

FREE moror piacnosis

Tha correct grade of ofl vories with your
CRER amed use. The wrong grods wasten
gus, oil and power, and ciusts carbon ol
regHiira, I,..ﬂl. enf Engineeea tell Yo FREE
~—what grede fo ose, Simply mail this ooa-
pon b the Pennzoil Company, (il Cley, Pa.

PLUS TAX IN U. 5. A.

Make Jries Yaar

Falpsés proumd

Hi'hu'n .-!mﬂa'ﬂd'.lh’ni’hﬂ Jlnrmd'rl'rﬁ.lﬂnd'

Ol Now Daed - oo oo cmccmnmene A flor champing odf, Row far can you
Hraud Grada wsaally po defore asediag adaed olife cccccacacas

Milsagrwhen.. .. ocoecenccan Moo cceooa.
N ringz

Write yoor name and address
im ik s din beelow

Rebarid

Copsrighl 186851, The Peossod Ca.

OILBOOTLEGGER!

Just as much a Thief as
if he wore a mask! The Ol
Beailepper rabs youw— damages
your car. He clatms fo sell your
Javorits brand of eil—charges
Jor it—and actually proes you a
cheap imritation. He robs motor-

it om every road and byavay

but he can’t
sell Pennzoil!

Pramzedl it 0ld by bonded deal-
ers. Your Pennzoil dealer forfents
1000 if ke sells you a substrtute
i Pennzoil, For yonr snonm pro-
dection, buy only woleré jou tee
the Bonded Perwzot! Dealer sign.

When writing to advertisers please mention Popular Mechanics
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X Metal Furniture -
@

£ Built without Heating
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r‘S\‘ [TEITHER ]Ii.:l_l ot -.'.'{-11'|'i|:;; i5 feCess
. saty in making a new type of metal
furniture which' is assembled much Tike a
child's construction set, and with lirtle

more labor involved than in building a
mechanical toy,

This furniture is made of copper, hrass
and alumanum tubing with steel rods of

N
5

small diameter extending down the inside
of each section. In assembling the tubes  Top. Examples of Metal Furniture Made without Heat.

s ; ing: Below, Simple Para Used fn Assembling the
to form a chair, for instance, only a few - ngti-:ruj;jd' Tubing for Construction pri
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Top, Lightweight Metal Porch
Chaira: Right, Assemnbling a
Giood: Helow, Liwi Room

Wim
Equipped with Metal Furnfiure

simple parts are needed,
such as threaded steel
rads, muts, ferrules or
washers, amd ghders and
caps. By the skillfnl nse
of these parts all the
fastenings are concealed
antd the Anished unit
appears to be construct-
i of tube sections much
lonrer than are used.

Even the most com-
plicated picce of furni-
ture can he put together
with amazing speed he-
caunse the metal tiuhes
can he bent virtually
without distortion, and
thus can be formed into
circles or other shapes.
To preserve the con-
tour, the tubing is al-
ways bent with the steel
rodl inside.,

The inventor c¢laims
that this method has ad-
vantages over heating
or welding the parts of
metal turnitare, which,
he savs, tends to destroy

the strength, temper
and beauty of the metal,
A complete bar stool,
such as 15 nsed for soda
fountains, can be as-
sembled in twenty min-
utes by a person skilled
in handling the tuhes
amd rods.

Furniture for the par-
lor, porch, beach, kitch-
en, dining room, library,
hall, hedroom, and for
such places as restaun-
rants, hotels, clubs and
offices is being turned
out by this process. Up-
holstery is frequently
meed with the metal
pieces which are EXCEp-
tionally light in weight.
Easy chairs made of
aluminum, for instance,
are readily held off the
Hoor on one finger.

Heretofore copper
and brass furniture have
Mok EH:'EL'I made on a
large scale because of
the need for wsing heat
in the fabrication, but
under the new methaod,
these two metals lend
themselves readily to
the art of the furniture
maker.
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Robot at Controls on Coast-to-Coast Flight
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HEMN Capt. Frank Hawks flew fram Laos Angeles to Wew York. non-stop. in

thirteen hours twenty-six maihuates, a robot, shown at bottom might, was at
the comtrels, During the frst forty miles after leaving the weit coast, the human
dhgt operated the plane. From thae pedae ustll rli.p:lll?u“. the robot did the pilot-
ing, Aying at 15000 feet. Once Captain Hawks was unceftain &boiit B |Géa-
tton. bt he left the aueamatic pllot 1n charge,  Soap the plane approached Kan
sk Loy, shpht on 168 Course. |! he shin, shown at top, &8 a TH-horsepower, low-
wing menaplane; with a cuising speed of about F25 miles per hosr,
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Rivali ng prize art created Dy
man, unusunal butterfly-wing
pamtings are bemg pro
duced by a California
Thousands of Fd
gantiful butterilies,

Fathered from all parts f
the w |'-|'|l1,||'.-l'|il|l.'1|.'.l.: I",

material for this new |

form of art. With them,

the artsst |-:J|||-r|:||-.= i 1

exact famons |\
paintings, colors photo- )
graphs in natural tones,
inlavs tables and dresser

tops it beaiiteiul de-

siens and adorns

jewel boxes, cigaret

|.|.|.I|‘|
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utterfly-Wing Art Rwals Man s Best Work

the origFinal. The
iragile wingz are af
hxed to the paper

with a special glue,
being handled only
with delicate instit-
mients designed par
ticularly for the
worlk, The hivizhed
product 15 shielded
from the direct Tays
of the sun, which
would dizhgure the
painting, by drea
iog an oil from the

WIiNEs,

3 -

Every color
and delicate shad-
g of the spectrum
can be reproduced
with the hutterfly
witigs: Mres, W, WL

Whitsom, w Iw Dpers

Taop and Battaom,
R l.'i'Tl.'-:l.I-\.':iu-lI:“ill:“r
Falatangs by Lise
al Beautifully
Coloried ButtarHy
Wings: Center,
Some  Imported
Buttertlies

hoxes and costume jewelry, The method
of reproducing is to obtain a photegraph
of the original, enlarge it from miniature
to almost life-size on special papers and
then to overlay figures and background
with butterfly wings in identical colors of

ates the stadio, tm-

ports butterflies from the Amazon jungles,

the veldts and tundras of Central Africa,
thie forests of Borneo and Sumatra and
even from the French Guinea penal cal

01113 af Desvil's island, Because af the m-
sects fragility, they are netted with great-
est care, then killed with a evanide gas to
prevent handling, are then dried, assorted,
carefully inserted in individual envelopes
and started on their journey to the studio
al costs ranging from one to twenty-five
dollars,
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NON-METAL TOOTH .~
FILLING SOUGHT _ Ly g
IN TESTS ~¢(9 ‘0

Too waszteiul and ex-
pensive, gold, silver and
platinum are going out *
of fashion for dental re-

s pairs. Another reason for
My the decline in popularity
= is that these metals free
N quently react as do the™
~ plates in an electric hat-
- tery, starting m_mumlwu |
-u:hemlmln:h;l.ngeq thcn- :
\" sive experiments are be- % s
ing conducted at the Uniy
versity of Michigan ti)
prodmee materials for
-cq non-metadlic fillings. On-
ly twenty per cent of the
American people, whose
teeth are the hest carcd
for in the world, can af-
~ ford adequate dental
service, doe largely to the
'l_:‘:lll:‘tl:'i:iit}' in the past of - A

sl SINE precious metals in

d é
 Tepairs, "Perfection of Tetet Toy Briin Ems S Evfr_ﬂmﬂﬂ:gq ;;ﬂg::rgmﬁ"ﬁ;ﬁ}lmﬂ i
= cheap substitutes is the
aim of dentistry. If pold should be vsed TOY TRAIN MAKES STEAM NOISE "-_5-
for the next two vears at the rate called LIKE REAL LOCOMOTIVE
¥4 |
e~
£

for by American dental fanlts alone, as . )
much of the metal would go into patients’ Giving the effect of a steam exhaust, a

mouths as has been lost in shipwrecks. sounid d-:'m_:n: for toy ]m‘._rnun.tn'e:-'! is the
latest contribution to realism in miniature

ratlroading. The same tov train is equipped
RAZOR DOES OWN SHARPENING #with “remote control™ for starting, stop-

!ﬁ 5 “:?_WHEN YOU SHAKE IT, i/tping. switehing and other operations. A

HEMME COMPOUME, -l 5-;"']'31 simply shak

R A 2
ing a new kind df 2= ¥£UIT5 OF TEMPERATE CLIME '{:3 |
)

safety razor, the TO BE GROWN IN TROPICS

user mayv strop and
hone the hlade For the next decade botanists from the
quickly., To strop 34N ew York Botanical Gardens will conduct oy o
the razor is held eore=warch work on Dominica, one of the
so that the fingers 3 Leeward islands, in an attempt to adapt
do not interfere = temperate-zone fruits and other plants to
with a bar in the cultivation in the tropics. The research
center of the han- yworkers will conduct their experiments
dle. Then, it is iuacfl vear, from auntumn until spring, with
,!Mﬂ,-d_w shaken by quick, | different kinds of temperate-zone plants
rattlelike snaps :.'-'L'I' lﬁal. the sliding sharp- & under a variety of conditions.
ening plate clicks in and out under theso ——
blade, thus stropping one side of the edge. "l An oil-proof rubber, which is resistant
Honing is done in much the same way  to solvents, has been developed and prom-
after nsing a compound u-1n the plate, ises grem pnsnh:hms in industry.

'J'--EE iu’ﬂ-/l’E’iL L'] L7 ) {;- LJ/E/LL-{’T-H"{: L-c*’?,j;, _Ur:’l.,‘-.dr,fa-jl' %j
B wantm SL:

1. o W J
p:.-:l..‘l..i.-":lll-u-"l-n'- i
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Sea-Floor Explorers to Hunt ‘Lost Continent’
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Equipped with Latest Devices fm E-:j'lll.n'|11 the Bea Floos, British Sckentisss Are Heady to Start o Long
Vovage in Search of the “Laost Continent' IF- Lemuria, Belisved o th hetween Madagascar and Sumatra in
tha Indian Qcean; Tichker for Recording Ridges, Peaks and Valleys in Sea Is Illustrated at Left, While Hot-
thes lor Capiuring Specimens of Ocean E.-ll:':, and Lead Lines to Take Samples of Bottom Are Shown at Kight
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RAY OF GRDWIWE TISSUE
AFFECTS ADUF.T EEL -

Full-grown cells dre r-u:-é'l:]:ru ¥le
to the influence of ravs given off by

ﬂ/ﬂ/’:‘;

actively growing tiskues, savs Dr.
~ H. Kowarzyvk, of Poland, aiter
studyving the efect of this strange
radiation on one class of white
hlood corpuscles that destrov bac-
teria and other foreign hodies, Doc-
tor Kowarzyk, in his tests, isolated
a quantity of these corpuscles from
human, horse and rabbit blood and
expased them to the mitogenetic or
M-ravs of actively growing turnip
tissues. IhMfferent samples of the
corpuscles were given varions spe-
cies of bacteria to attack, including
?tl]{l!ﬂ.‘ of typhoid fever, blood poi-
zoning, boils and the common colon bacil-
§|u.r-. The corpuscles of human and rabhit
suffered a depression in their ability to
“tilestroy the bacteria; those of the harse
were stimulated. Doctor Kowarzvk there-
fore regards the M-ravs as effective upon
mature, non-dividing cells, :
cki Y
HOLDER FOR THE GARDEN HOSE
MAKES SPRINKLING EASY
¥ Sprinkling is
made easy with a
simple support for
the Farden hf.rmL
which makes gt
possible to direc
P o stream of water
—an any direction
desired, The -
port consists of
base to which i
n'uu|.{ support for the nozz
t This support is adjusted by a thumbscrew
The holder is of Ewlal one foot high.
FIRE HOSE EUPPLIESW
TO THE FIREMAN® Y 7 3
Supplving fresh air to the fireman amid
heavy smoke, a fire-hose nozzle fits on the
standard coupling, Force of the water
passing through the device, which is actu®

ally a nozzle within a nozzle, turns a ballfl) are distributed through the lateral tuﬂec

hearing spiral inside at a speed of 8 to
2800 revolutions per minute, A tiny fan

1 "I.Ch'l!'l;'] to ljl& plra] whips the water in  the position, ul:JJ;hL n:mhmn is ch nged
ﬂ.-fhtbﬂ_ E/i}ﬁ?_{.élt:ﬂ_.ﬁr'_?_ '-«._ - ]Et o

W air»ma, w;ﬂ

J‘“?S-n.f L.eL-’ &;{ L“F’H-’L
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jng” action is made
" wssible by hilil.‘.'l.‘:luls‘=t
mil vertical vents

RES ﬁlp in the cushion. As

167

Flremen Are Shown Wearing Masks to Which Washed Air Is

Supplied by Two-in-One Nozzle on the Hose

the nozele chamber into a fine sprav. Gas-
mask lines pick up the washed air at this
podint and carry it to the hose men wear-
ing the masks, When the water stream
for extinguishing @ fire shoots through
the inner nozzle, it clears the outer nozzle
by one-eighth of an inch. Through this
small area, a eurrent of fresh 2ir, given off
by the water under pressure, also cifch-
lates back inte the nozzle chamber and

through the gas-mask lines, g ,Il

o A

SELF-BREATHING SEAT CUSHION

S COMFORTAELE AND COOL

Scat cushions which actually draw in
nd expel air and thus dissipate body heat
re now offered as a more comfortable and
:ooler chair coveéring than the ordinary
ihber cushion., They arg o f sponge rih-
rer covered wilth
nohair, velour or
elt. The “breath- "?'.,

| -\.-":" e "'.."1

l11c vertical open-
NES are com-
pressed by the 2

o

‘nt'l:]g‘h‘t of thé™
!J{I{h' -i'tl]" currenis
' oare rTc;tl‘r:l:l which

et *‘-}Lf-:?LLI

expelling air when the cups are cu;:umprgsscd
anid -u]rnwmg' it i when they expand as

R
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Top, Taking Microscopic Movies with Ordimary Cam-
ra and Attachment; Bettom, Equipment in Place

MICRO-MOVIES EASY TO MAKE
WITH CAMERA ATTACHMENT

Making microscopic motion pictures
Lias been greatly simplifed by an attach-
ment developed for use with a Bell and
Howell sixteen-milbimeter movie camera
and an ordinary microscope. [t conzists
of a horizontal tube mounting a split-
heam prism which reflects about
ninety per cent of the available
photographic light in a parallel
ray into the standard lens. The
remainder of the light passes up
the microscope tube, over which
fits a finder sleeve fitted with a
mask to show the vzer the Limits
of the field being photographed.
Thiz reduced amount of light
reaching the eve makes it easy 1o
observe the object heing photo-
graphed and to keep it in sharp
focus by means of the ine adjust-
ment of the microscope, The third
part of the accessory setup 15 an
adjustable camera stand that
raises or lowers the camera to the
exact height necessary,

Sl
Il Winter months in the United
States average four degrees
warmer than sixty years ago.

Faul

This Unutual Dra
Rack Blasts

NICS
PAINT DEODORIZED BY MIXTURE
PRODUCED AT LOW COST

Commercial floor and wall paints can he
deodorized by a mixture compounded by
Paul Emerzon, soil chemist, The mixture,
which is added directly to the paint be-
fore thinning fuids are introduced, pre-
vents the usnal nauseating effects that ac-
company interior decorating., Only a small
amount of the compound is required, and
the cost per room should not be more
than ten cents. None of the ingredients
used in the mixture has any noticeable
effect in reducing paint odor, But when
mixed together, it 1s a different story.
Apparently the reactions taking place in
the mixture have some activating effect
that speeds up drving of the paint,

o Y

POPULAR MEC(

RAIL CART WITHOUT WHEELS
3 bh?fl_j DRAWN BY HORSES
b

In remote mountain districts where
there are no roads or railways, the Cana-
dian government is building highways as
a means of unemplovment relief. Ingeni-
ous methods of transportation for hauling
purposes have to he devised, At one place,
rounded poles served as a track for a
horse-drawn cart without wheels. This
cart was uwsed to carry away rocks blasted
along the Big Bend Columbia highway.

Bled on Poles Is Used for HHLI]L:E‘ foway
from Highway Esxcavations in Can
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Living Fish Traps Wear Bait to Lure Victims

Above, the Hoebhy of This Female Fish Is Atvtached
to the Bkin and Feeds on His Wiie While the Lat-
o Gags Huntihg for the Fammly

Theae Phatographs Are of
Models of Mamsiers of the
B, Each of Which Is a
Eat n1HL|rI Iij-,l{:}f Pi%ﬁ;l:
the Mode ere T jitid
for the Brakl aiiam of
Maturat History: Abave,
Eish from-Caribhean Whitch
Carries Its Own Eod, Line
and Trdangle of [[Ei:l!l:s-

Right, Luminous Beasd of
Tl-lq. Frish Lvives Tra Yovims

Absve, Deep 3ea Fish with Teriacles
Lkt J-].md: Left, a Weracious Spec-
imen from the Guli of Panama

U © Jots,
Lk clev It ¢
Li_,wbd.#f'l “ u:c:;q “4" “ﬁ‘l&u'}}m&u‘.‘I
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Here Is Gar Wood's “Miss Amesica X" n Action: Her Thiny-Elght-Foor Huell Carties Four Huge Motors
Delivering Maore Than 6,000 Combined Horsepower to Drive Her Forward

-

4
e By LE ROY MALROSE

RE the super-powered speed boatg of
today marked for defeat by newer
eraft of radical hull design# Will 100-mile-
per-hour flyers, like “Miss America X and
“Miss England IT1," bow hefore smaller
boats carrving only a fraction of their tre-
mendous horsepower? Naval architects
and zpeed-boat builders concede that this
is possible. They point out, that in the
last twenty-five years, larger and larger
maotors have heen responsible for winning
races, rather than any decided changes in

170

the boats that have carried them. Better
hulls may again beat g motors.

History reveals just such an upset. In
the early part of this century, when any
boat that could top twenty miles per hour
was considered a “racer,” a new type of
boat was brought from FPrance to Amer-
ica. To appreciate her performance, a
comparison must be made between “Rico-
chet” and her American rivals, The latter
were displacement boats, Their hulls were
thrust through the water like a submerged
pointed board. Their motors were large
for the time, byt much of the power was




consumed by the thrust of their hulls
against the resistance of the water,
Hence, speed suffered. But under
specd, "Ricochet” planed the zurface
just as a flat stone skips when thrown
across a mill pond. Driven by only a
six-horsepower motorcycle engine,
the newcomer could do az high as

-

7=

eighteen miles per hour! The secret lay in
her new hull form. This was scow=shaped
with a step about halfway aft, like mod-
crn outhoard racers. The step provided a
division between the two planes forming
the hottom, which were elevated at the
torward ends: so that the water resistance
would tend to lift the boat's bow out of

the water as she gained speed.

The Four Powerlul Bngines Which Give The faster the speed, the less hull

o i “Miss America X" Her Great Speed

area contacted the water, with a
constant lowering of water re-
sistance, "Ricochet" was called
a hydroplane—the first of her
kind in this country.

Yet pot agll American design-
ers accepted this advanced-speed
principle. Wealthy backers con-
tinued to inance faster displace-
ment boats with larger motors,
But later, when the English-
built hydroplane, “Pioneer,”
challenged and raced “Dixie,”
thechampion American displace-
ment speed boat, the superiority
of the hvdroplane hull was ap-
parent to all. Duoring the early
gtages of the race, “Pioneer”
completely outran “Dixie” and
wias soon tar in the lead, Bul a
bit of seaweed choked her cool-

171
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ing svstem and her motor burned aup
just short of the finish line. “Dixje™
kept the Harmsworth Trophy. But
thiz boat and others of her tyvpe lost
favor rapidly as the use of hydro-
plane principles became universally
standard for racing hulls, “Miss
America X" and “Miss England 1117
are hvdroplanes—refined modern
versions of old “Pioneer.” So are
mast champion owuthoard boats.

to improved hull de-
signs for more speed,
In line with their stud-
ics, these men look for
a parallel 1n airplane
developments. Air re-
sistance 15 a big factor
in airplane calcula-
tions. A typical hvdro-
plane exposes nearly
all its hall to the air at
top speed. Theretore,
they ask, “If stream-
lining produces faster
airplanes, can't we ap-
ply this fact to speed
hoats as well 77

And wind-tunnel
tests of motoarhoapt

ing How Water
and Air Resistance
Are Reduced in
the "“NoYWac." De-
signed by ihe Au-
thor, LeBoy Malk
rode, ai Compare:d
with Biprdard-Hull
Design; Note
Comparison of
Alp-Seream Action,

acuum Area and
| Whatted Surfaces

{
'!.".Ilag:aml INustrat- ||

2
[+

Vs

But now—if hydroplane speeds i TR

have depended mainly upon increased
horsepower—how soon will that limit of
power be reached? The thirtv-eight-foot
hull of “Miss America X" already carries
four huge motors delivering more than six
thousand combined horsepower. Can more
power he packed into a speed hoat that 1s
still of a size to handle surelv and safely?
Some builders belicve not and are turning

e ¥

e

hulls are encouraging. 1In instance,
two speed-hoat scdile models were tested.
Each model had been reduced from an aec-
tual boat whose performance was known,
One was & conventional hydroplane, the
other was similar under water, but rough-
Iv streamlined above., The streamlined
hoat was much faster on the water than
her sister, vet both carried the same mo-
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tor power. In the wimd tunnel.
the former boat was shown to
have a third less air resistance
than the conventional hydrao!

A practical example of ultra-
streamlined speed-hoat design is
represented by “No-Vae,” an out-
board racer which was recently
ligilt and tested in Chicago, The
upper part of her holl resembles
an airplane fuselage, narrow, with
even a streamlined windshield to
encircle the pilot’s body., The
stern alzo is barely wide enough
to accommaodate the motor, Both
features aim to eliminate the vac-
nutm which speed creates hehinil
the pilot's body and the motor, as
compared to standard boats
wherein vacuum at these points
has a decidedly negative “drag.”

The two bottom planes of “No-
Vace” differ greatly from conven-

hlhl_'lf.l-l Lt

Triangular in

tisnal hydroplane practice.
:-.]1;’1]11".. []1|._'_'|.' H.E'l.'u'l_' 11 :-.|||i1_| ;-.i|.'|13-l_|1-;-i-e'||._' :.I_l._'|r1
another point at which vacuum checks the

speed of standard boats. Instead of a solid
step, this new hoat provides open passages
through which the air stream may How
fdown under the trailing plane, offsetting
such vacuum as might otherwise exist.
The diverted air stream forms a bubhling
cushion that ncreases the boat’s speed
and improves ita handling when crossing
the wake of another craft. With the same
motor and under the same water condi-
tions, “No-Vac” exceeded the speed of a
standard racer by seven and one-hali miles
per hour!

[n an effort to improve racing hulls, an
Eastern designer has: modeled another
type of boat which reduces water and air

Abows, Moederin Dutboard Racer;

\H\ BE&MS AND RBS

STRERMLNED
.\JI '|'|-||r I"'\‘.\__.\__lu =

T
H

Below, Cutaway View of Stern
dalrose Boat and Rear Quarter View of Bottom

,
w, AL WODD FRARI G

“'qb':'F MRPLANE SPRUCE

¥ LIKE AIRPLAHE "‘H + ENTRE BOAT COVERED
e WITH BIRPLAME CLOTH

SEAMG FINCHED 'WITH

AIEPLAME-WING

7/ CINTRING FASTEHED
WITH SLREWS AND GILE

o ATLEN HOTCH FOR

- F = = PROPELL HAF
LBHE ‘::—:L ROPELLER SHAFT

— =
U

resistance. This model has a cigar-shaped
atieainlinied E]I_ll] whieh, at est, ﬂ.l:lh.[.—'- %11
the water. Just forward of amidships, a
framework below the keel supports a hori-
zontal, upward-tilted plane, of ixed angle,
Adt, another framework carries a smaller
plane that is adjustable for angle by con-
trols in the pilot's cockpit. The bagic idea
is that the slight upward angle of the cen-
tral plane will canse the hall to clear the
water when speeding,

In designing rooms and workshops all
over the world other tvpes are heing de-
veloped and built, Is there among them a
marine Davil of strange new form that
can defeat the Goliaths of horsepower
who reign today? Ooe thing s certain.
Man, with his machines, will continually
strive for more speed,
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the cvent the vehicele iz stalled and
recames i fenace to other trafhe,
The law is expected to reduce the
itiinber of callistons hetween cars
and trucks stalled in the road.
L § l':-' /
RADIO TUBES OF METAL
ALMOST UNBREAKAELE

L% After two vears of research,

:"‘raclm tube made of metal has he-en
-produced [11_E_u_ghn{1 hy Marcomi
“sei ientists, It is claimed the metal
T tube is virtually unbreakable and
2“.. metal shield gives better
--'-".TLL]'IITEH‘ than metallizing on a
elass bulb, Itz small zize iz ex-
r_l ]n.-:. ted to result in more compact
Jsets, The tube uses s anode as
‘ the envelope for containing the
Ivacuum. Its over-all length is less
’_I.I|'--Elll five inches and it is about an
|~ inch in diameter,

I‘.I'LZF".LE'u]I:II FOR FPHONE DESK
f'[:'\ AIDS IN WRITING
-

Designed to eliminate the hunt
for pencil and paper when it is
necessary to write down a tele-
phone message, a handy pad has

Lhy '“Cl

Unusuaal

HUGE CHAIN HOLDS BEATTLESHIP
WHEN ANCHOR IS LOWERED

One of the Iargr.t.t chains in the world,
and the bipgest in the British navy, is the

anchor cable used on the English warship,
_H.M.S, “Hapd," This cable contains 1,627

-5

S

“)
A

i :95,591

APhda,

inks and is 625 yards long. The accom-
pnmlng photograph was made by aiming

E camera through the hawser pipe as a
11h:|r was engaged in painting the cable.

T —

MoTDR'EanEs USE FLARES

€%  WHEN STALLED ON ROAD

Under a new state law in Pennsvivania,
busses, motor coaches and commercial ve-
hicles with a capacity of two tons or more,
must be equipped with at least two red or
vellow-burning danger or caution signals,
similar to the railroad fusees, These are
ta be p1.u:u,rc! in the highway ::m’l lighted in

u?m .a- -';"",-"j.}

HHE T');rt'r |;-| pugh Hawser P:I_F-E Ehowing Sailor
Paineing Huge fAnchor l:h:.m of British Warship

been produced for the phone desk
ar table. Neatly arranged on the
pad is a sheaf of note paper, a
pencil, receptacle for a package of cig-
arcts and nlri-mm 1| h: ::—'h_ tray. The pad
"'l- L P L

Handy Pad for the
Telephone Etlﬂl]
Has er.tlnﬁ

terials ta Ald in
Taking Messages

i= made of a new material which is cleaned

wiping with a damp cloth, )
EJ?wﬁ, i
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“Liteke Jerusalem,'

i Minkatare Ciiy T.'I-Eriltl!nj Variows Scemes o the Lilg af Chrest, aed the Buoblder Whao

Has Worked Imtermittently for Thicty Years at the Task

CITY OF “LITTLE JERUSALEM™
CONSTREUCTED BY MONK

Owver a period of several yvears, a min-

iature city_called = irthe-fernsatess™ has
?hccn built by a monk at a monastery at
St

work had its inception about thirty vears

. when the monk Dbegan h-u:llch::g' a
grotto on the recreational grounds, From
time to fime he bas added to it miniatures

of various scenes in the life of Christ in
the Holy Land. The builder 15 now cn-
gaged in constructing a much larger grot-

in a place open to sightseers without
estrictions since thousands of visitors
ave come to the monastery asking pers
ission to view the little city,

Js EPLASTER CAST OPENED EASILY

Removing a plaster cast from a frae-
urcd limh is accomplished like opening a
avdine can by a methad developed re-
-cgtly. Heretofore such casts have been
cut away with big shears, softened with
rnegar or sawed throngh, each a fediows
rocess, By the ]alul met 1m[ three

WITH WIRES AND KEY$, ¢ y 5

lengths of braided, rostproof wire are
placed Dbetweenn the inner bandages and
the layvers of eloth impregnated with plas-
ter, One wire extends the full length of
the hack of the cast, the two others heing
placed along the front. To remove the

Bernard College, Cullman_AlaThe _cast, the free end of each wire iz attached

to a small winder, the wire cutting through

:11*{1&.« the winder :15 t?rnul

HOSE REPLACES BRUSH HANDLE
TO CLEAN OFF CALCIMINE C

After painting
with a new calci-
mine brush, the
handle may be un-
scerewed and an
ordinary hose at-
tached for running
water through the
briztles. This fea-
tire provides casy
cleaning. While
the water 1= run-
ning, the brush is worked up and down in
a bucket to loosen all particles of calci-
mine, The brush may be attached to a

threaded taicet 15]:!: h‘].ls-e 15 not avalahle.
[5??/..( SV
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Twin Propellers Drive World’s Fastest Plane

T
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Top, Two Engines Joimed Together in Record Plame;
Ledt, Twa Views of the Crafi

W

-l

1
!4

Twin propellers, whirling in oppozite
directions, drive the world’s fastest air-
plane, which attaimed a speed of 424 niles
per hour with F. Apgello, Ttalian flving oi-
ficer, at the controls ||I-: propeller shafts
revolve one '.I.it]ﬁl'. the other, the rear
tubular shaft being passed through the
front shaft, Two engines, joined end to
cidd, make up the power plant that devel-
(] 11 2500 horsepower it 3200 vevoliutions
per minute. By causing the propellers to
rotate in opposite directions, builders
climinated the tendency of one side of
the plane 1o gink when the throttle was
l.p{"'n'-el. thus swinging the *-"i1'.-|| heiora
rudder control hecame effective. The erait
15 of the seaplape {vpe.

I
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WATER MOTOR RUNS WASHER equipped  with an  escillating  agitator,

. FOR DELICATE CLOTHES weighs only geven pounds and is one foot
o ‘10 in height and less than a foot in diameter.

perated by an efficient water motor, a {.

- clothes washer employing only water for 0-WAY POLICE RADIOD AIDS
power is ready for use when connected to IN MOTOR PATROL OF CITY

the hathtub or sink tavcet, It has a ca-
pacity of threec Two-way radio communication hetween

0 and one-half gal- 3 patrol cars and police headquarters is now

~%  lans of water, but_* being used at Eastchester, NS+ facili-

\n can be operated ] tate the work of the police gars. The of-
ﬁ"‘*’ with only one-hali =™ ficers in the cars not only receive messages
pallon and is par- from headquarters or from another car,

—'g ticularly suited for 4 but can also send messages, since each car

has a sending set as well as a receiving
unit. Broadeasting from the patrols iz
N, done hy means of a hand microphone, and

" by ordinary means rJ the cending sets are run by dynamos oper-

of cltanmg It is ated on starage batterigs. . :
4
C}:q“-{ﬂ - CWI/I.I" w‘? M Uervn

605 Mﬁtu@:«wr{ (e :z.w' 507- 5’&%

washing dehcate—
.j—-_.f:lmhm which
might be damaged |
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SCIENCE TAPS Kaﬂ%E EARS U

TO HEAR INSECT NOISES

By tapping the hearing circuit of the
katvdid and Lr[thELﬁ:_uiia-tk have h-:,r_n
| ‘1--_ahlf_- to listen in on the insects’ world of

< sound. This was done by placing clec-
trodes against the insects’ knees, which
are thtir awn peculiar “ears,” amplitying
the responzes picked up and listening in
on these in an ordinary telephone receiver,
The resulting sound was alwavs a sort of
“shushing” noise, regardless of the source,
Human speech lost all characteristic qual-
ities, except the rhythm, which was pre-
served., The katydid apparently is deai to
ordinary sounds of our world amd hears
principally those that are bevond -the
reach of human ears. Sounds of frequen-
cies bhelow 800 cveles produced no re-
sponse, even when very loud. But the
higher frequencies, even up to 43,000 cy-
cles per second, were picked up. The limit
of man's hearing is wsually 20,000 eycles,

|
| Py

KITE MADE.DF CLOTH IS FOLDED
LIKE AN UMBRELLA ~ 76 2

Made of cloth, a kite which folds like
an umbrella when not in uze is more dur-
able than the ordinary paper kind. The
tail forms the case in which the parts are
carried. By removing the tail, the assem-
bled kite can be used as a glider. It is easy
to put togpether and, while light in weight,
is exceptionally Hrl_ll'-ﬂ.l.'. | Y

Liv, (0 L e
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Chith Kite 'l.ln’hl:h Falds irun the Tall Like an Um-
brpdla for Carrying: Ir Is Also a Glider
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Tep. Searching for Water Main: Bottom, Close-Up
Phetogeaph Shows Simplicity of the Detector

PIPE DETECTOR “HEARS" WATER
AND FINDS BEURIED MAIN

Deetection of the depth and position of
a water pipe buried underground may be
accnmpllqhecl by using a device called the

“pipe-finder.” The instrument converts
into electrical energy the vibrations of

water flowing in the main, so that it liter-"

ally “hears” the water, enabling the oper-
ator to determine the depth and position
by taking readingz on a dial. Attached to
one portion of the device is a dial which
indicates the depth of the pipe. One edge
15 placed on the ground and the other,
which is held in the hand, is raised or low-
ered until a buzzing in the detector’s ear-
phones reaches its peak, At this position,
the dizl is read. Locating the direction
that & pipe runs is as simple, the instri-
ment being moved over the ground wuntil
the buzz is heard in the phones,

[ Chemists can produce svathetic woods
harder than teak and softer than cork.
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wawe, Taper Stream-
of Racing

w; Below, Fast
"Gl.li" Bea' Bumblebes

VIATORS used to have a saying that
with enough power they could make
a barn door fly. This yvear they are doing
that and more, for they are practically flv-
ing the motor alone. The knifelike wing
of a record-breaking plane is smaller than
a barn door. The fuselage is merely
streamline fairing hehind the radialengine.
By reducing the size of the planes and
increasing the size of the motors, engineers

4

Ivd

1936 1627
are producing man-made me-
teors that hurtle through the air at 300
miles per hour, Several of the planes rac-
ing this summer can do five miles a minute,
Tucked away in the tail of his midget
plane, the pilot sits almost motionless dur-
ing a race. Controls are hyperzensitive at
high speed and the slightest pressure on
the stick brings an immediate response.
So exacting are the requirements of rac-

=r: ]
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ing that nearly all the speed-flying in this
country is done by a small group of pro-
fessional racing pilots. Among them are
Col, Roscoe Turner, who has been award-
ed the Harmon trophy as America’s pre-
mier flver, Maj. Tames Doolittle, who holds
the world landplane speed record, Frank
Hawks, James H. Haizlip, and J, R. We-
dell. Theirs is the most thrilling and dan-

Abave, Fueling a Racing Plane; Left.,
Racing Plane Starting a Vertical Bank
Preparatory to Rounding a Pylon

gerous work in the world, When Jimmie
Wedell was putting a new race job through
its paces before delivering it to Colonel
Turner, he finished the test by racing the
plane at wide-open throttle. Ashe streaked
toward the ficld the horrified spectators
saw a wing flutter and then collapze. But
instead of plunging straight to the ground
the rest of the plane zoomed up into the
air. Working frantically at the controls,
Wedell Iiterally “rode the motor” to a safe
altitude. Then, as the plane fell over on
its side, he rolled out of the cockpit and
pulled the safety ring of his “chute”

“Timmic took the only chance a pilot
has if anything goes wrong,” commented
Colonel Turner in recalling the near-
tragedy. “Speed races are flown at too low
an altitude for a parachute to open. The
only way out is to use the terrific speed to
pull the plane to a safer altitude and then
roll the ship over on her back. For von
can't jump from a racing plane. Sitting on
the floor, with the cockpit shielded over,
you haven't time to stand up. You roll
the plane over and fall out.™

What does a pilot think about when fly-
ing a racing plane? Colonel Turner sup-

b
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E-"_.-:_."'-_"i" Lefr. Lockheed Loow-
s Wing Monoplame;
ey Batiam, ll!ip:geru Caws
ering Racing Plane

The path of a speed plane
15 more nearly a cirele
than a triangle. At that,
the pilot does hiz hest to
cut the corners, for the
closer he can stay to the
triue course the hetter are
his chances of winning,
“The most dangerous
parts of a race are at the
turns,” said Colonel Tar-
ner. “Flving with his left

plicd the answer, *Mostly, he
prays that the plane will stay

together., Lvery new racing
plane is an experiment and the tremendous
specd may tear it apart in the air. Even a
minor failure is disastrous. A slower plane
can sit down almost anvwhere for emer-
gency repairs but racing planes can make
a safe landing only on runways that are
absolutely smooth,

“Also, you hope that no one gets in your
way. Visibility from the cowled cockpit is
limited and even it vou should see a plane
COMINgG ACross YOUr COurse you are mov-
ing so fast that vou would be on top of it
before vyou had even a chance to move the
controls,”

Racing a plane around a closed course
in company with other plancs calls for
delicate judgment and iron nerve. Planes
that can fly 300 miles per hour seem slow-
et in triangular races because their great
speed prevents sharp turns at the pylons.

wing dropped toward the
course, the pilot puts his plane
in a vertical bank to get around
the corner with a minimum of
skidding, In this
position the con=-
trols are reversed
and if the pilot
shonld nse the
tudder nstead of
the elevator to
turn the plane he
would ily into
the ground. But
when he cames
out of the bank
he must shift
back to normal
operation, Asthe
plane comes out
of the turn it has
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O of the Few Racing

Planes in Service Today

to Be Equipped with an
Ii-Lane Englae

pilot must make his cor-
rection delicately, Over-
controlling would dive
the ship to the earth.
“Traffic conpestion at
300 miles an hour sounds
like a nightmare
but that's what
happens ina
race. The jams
occur mostly at
the turning py-
lons, where.a
plane going into
4 turn 15 apt to
pvertake i slow-
er plane that has

a tendency to rise and 1|lil'\~"'

MECHANICS 151

banked over on itz side. Af such & time 2
split second 15 all a pilot has in which to
pull clear. Im last vear's Thompson trophy
race [ happened to look back just as T was
making a turn. A few feet behind me and
overtaking my plane was Major Doolit-
tle’s bumblebee! He pulled up over me
just i time to miss a collision,

The great zpeed of a racing plane gives
a pilot pretty good contral but it increases
his discomiort. A passenger in a transport
plane feels a slight bump now and then as
the planc hits a change of air. A racing
plane hits the same current so hard that
the pilot gets a bad jolt, It's exactly like
traveling across rough water in a fast
speed linat. That's one of the reasons why
we try to avoid bad weather in making
a copst-to-coast dashe A speed flver is
slammed all over the sky in a stornm”

Lntil recently, creating a new record-

[(Continned to page 12340

Center, 300-Herpopower Pratt
and Whitney Wasp Engine:
Below, Weight Test to De-
termine Strempth of Contral
Surlaces
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SHIF MODEL MADE OF SCRAPS
HAS WORKING PARTS

~ Constructed of cans, shoe eyelets, parts
of alarm clocks, piano wire, pins and other
odds and ends, a scale model of the 5 5
“Majestic” has machinery that operates
anchors, booms, windowes and lifeboat
launching devices, The madel, declared by
experts 1o hic one of the finest of its kind,
|s 5&1.1311 feet long with a twelve-inch beane

LEL"TRIC CLOCK FOR KITCHEN
DEFROSTS REFRIGERATOR =<

Doing doubl
duty for the busy
housewife, an
electric clock for
the kitchen not
only keeps the cnr—é
rect time but de-
frosts the electric
refrigerator attto—
The clock operates a

matically as well.
switch which turns off the refrigerator for
a few hcrurs. each night, then switches it

h a combina-

n:/aﬁi:’i is equipped \g

{,,]3
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Comstructed to Heale, This Ministure Ocean Liner Even Has a
Wireless Aerial; It Is & Model of the Steamship =

Qr;' {} THAN A STRAIGHT ONE

3 £ jam, since the needle slips around the

f M Pnsrnd 5'15 ‘/-?J
d

Vetrasrin

tion attachment plug and
receptacle, This is insert-
ed in the receptacle feed-
ing the refrigerator and
the refrigerator is
plugged into the other
portion of the combina-
tion attachment,

oty S, SO
, ~ GOLD MILLS GO
BY AIRPLANE

Portable gold milling
units are being carried by
airplanes into remote
mining areas in Canada
to work unproved and
untdeveloped claims. The
units are designed pri-
marily for free milling
ores a8 recovery from
complex sulphide ores,
alzo found in Canada,
would require more com-
plicated equipment. Most
of the Canadian gold ont-
put is from established
mines well served with
transportation facilities, but much of the
prospecting work in recent years has been
in areas accessible only by air. A number
of claims, far from roads, have proved
promising in preliminary tests,

Complete
B ajestic'” "

PIN WITH CROOK HOLDS BETTER

rooked pins
have been found
te hold more ze-
curcly in cloth
an the ordinary
straight kind. The
crook is similar to
the hump in a
camel’s back, and
keeps the pinfrom

falling out bot does not prevent removal

with the hngers. It is also claimed the pis
does not cause a sewing-machine Hﬁfﬂ!m .
o |

The quic
Corporats

EPrudunH.

es not get caught in it

{[ThE snicll o pam?}'
has been replaced by a pleasant
new quick-dryin

crook and

wmg,
or infg =™
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STANDING STRAIGHT AIDS BODY
AS POSTURE EXERCISE; 3 ¥

Straightening up into correct posture
many times a day is the best exercise for
good posture, the Missouri State Medical
association has concluded. Accoriding to
the modern ‘theory, poor posture is not
the result of weak muscles, but the result
of acquired improper muscle habitzs, 1t
follows that trying to correct poor pos-
ture by daily and hourly gymnastics to
strengthen the muscles is wrong., The way
to do it is to correct the faulty muscle
habits by assuming the proper posture
many times during the day.

L“d

FURNITURE MADE FROM WASTE
AT PLANING MILL 7 7

One planing mill makes a practice of
‘--:jslﬂiing all waste pieces and defective
boards to metm es who in turn work up
"‘"ﬁ. the good sectiong of board into ironing
boards, smoking stands, tables, Dird
houses, and even linen and drawer chests,
e, Mot s.ut:ll articles are turned out at a cost
lﬁ of only twentv-Aive or fifty cents for the
s, lumber plus the price of hardware neces-
g sary. These cabinetmakers have a wide
demand for their products, since the pleceq
O:,au: considered novelties as no attempt 15
‘made to conceal the fact that scraps were
emploved in making them,

{-L:‘.Rf mb 'L-Ffi-r*-i
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-Brac l'[ad: frl:-m Waste
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Pieces of Furnitore I.'nd Er
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Small Broadcasting and R-u:ﬂ'rmg Set on Wheels Used
for Communicating with Airghip in Flight

TWO-WAY RADIO ON WHEELS “*'9
TALKS WITH AIRSHIPS S

Army radio engineers have developed a = By,
r]n'l- ]'I'T'-'-Iﬂ{l':ﬂqt'lﬂg and I"ECEH"II'!IE station om —
wheels for use in talking with airships in
flight, The equipment, mounted on a rub-
ber-tired push cart so it can be moved i
about the Aying held, consists of a five- ¢
meter transmitter for voice, and a receiv- ")
er. The operating range is about fifteen
miles. The aerial is a vertical rod extend-
ing above the set, and power i3 provided
by a storage battery which operates a
motor-generator unit supplving B voltage.
The “station™ is used mostly for talking
with airships approaching or leaving,

LEAD MADE SUPER-CONDUCTOR
EY LIQUID HELIUM BATH - 'i\ r}é

By immersing lead in liguid helium,
Proi. A, Goetes and Dr, Alired B, Focke,
of the California Institute of Techaolpgy,
created a super-conductor, -T'Iw:.' Togned
that a thirtyv-foot coil of fine lead wire lost
all trace of clectrical resistance in
helium bath, The work was conducted at
the new lahoratory equipped for low-tem-
p:.r..{l_ur:. experiments,
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Aute Moves Along, Movwin
Fo#dl’s Condition on Paper &

Pencils Write the
wn in Recorder

ROAD ROUGHNESS IS5 RECORDED

ON MOVING PAPER

Eough spots in the road can be record-
erd by a device attached to the instrument

board of an automobile.

It is operated by

the car’s movement and marks a record i'-1

pencil on a
under the instrument.

a roll of paper that passes slow]
Accumulated TI'I'III.-

age and accumulated “roughness” of the
roatl are stamped on the paper every hali
Up and down movements of the
right front wheel cause the pencil to reg-
ister the roughness, while the speedometer
operates the mileage stamp. Landmarks,
speed of auto, character of paving, and
other data, can be noted by hand on the

rmile,

paper,

NEWEBOEN BABY IS SENSITIVE
TO WORLD AROUND HIM

That the baby just arrived in this worl:
is sensitive to what is going on around
him has been established in experiment®

A high-speed gear on the device
makes it possible to record extreme detail,
such as individual bumps and holes,

conducted by Dorothy R. Disher, of Ohio

State University,
e, Miss Disher let the subjects sme 1l
wlor of definite quality and strengid

and then meaiured the dii.-il'l."]r.j" which ful
A

In tests on

sleeping

.

£
3&

J‘L;;{fft‘q

fiec
) s :

&Eﬂq’ “Movin ﬁ' plﬂtlﬁé{‘q fgcr]'rd-:':! all the

kicks and jerks, puckers of the face and
movements of the head. Even very voung
babies, from one to ten dayvs old, notice
the difference between dim and moderate-
Iy bright illomination and {Iemm]sl_mle
that fact by a reduction of activity in th

stronger light, LaBerta Weiss, of the qu

Child Weliare Research station, also re
ports that the newhborn is aware of his
surroundings, her findings b:}mg based o

the results obtained by using a machine
little wriggle, squirm and jerk of the tiny
body, Exposure to noises ranging fron
motor truck showed that the babies can
differentiate hetween comparative silence
0
TELEPHDNE SHUTS OFF RADIO -g
WHEN LIFTED FROM BASE 3
the radio when the telephone rings if th
receiver is equipped with an automati
control iz in the form of an attractive ba
on which the telephone rests. When the |
shut off automatically. It has a twenty4
foot wire attachment and can be installe

cillled the stabilimeter, which records each
that of the vacuum cleaner to that of a
Lnd gm-lll:ratr_[v loud sound.

There iz no need to hurry to shut off,
control operated from the telephone. Th
phone 15 lifted from the base the radio 15 5=
11 ;L".j!::'l'l' 1r||_'i_|.'.1.llL':-. | :

Bass far Te'lrphl:mt Which Automatically Bhuts
the Radia When lnltnﬂmint Is Lifted OF
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:-‘|...h!.u long stalks that anchor thent
gthuuHh the sea lilies are still nu-'2

': leadership has been taken from™>

STRANGE DCE‘.AH AHIMALE
ONCE RULED EARTH.

Strange animals, called sea lilies,
that were once among the domi™_
nators of life on the earth, have
been taken from the darkness o0il})
ocean depths by an expedition ol
the Smithsonian Institution, Eel-
atives 6T THe starfishes, These erei- | w n
tures have a number of radiating >
arms that are branched, The ani-
mal is attached, bhottom side up, °

i

permanently to the hottom. Al-%)

merous on the sea floor, their—,
them by more advanced and ae-

tive animals. There are no plants

in the great depths at which the sea lily
rrows, just north of Puerta Rico. No light
ever penetrates that region. The whole
world of lfe there consists of animals

= preving upon other animals, with supplies

B

|

e

vof carrion plant and amimal material
drifting down from the sunnier water
above. Among the beasts that prey upon
living things down there iz a speciez of
shrimp with folding razors for claws,
very thin eels with dagperlike beaks, and

|1ml1ul:|-:-. with :.11e'![::] like corkscrew
Y B

OMPASS ON WINDSHIELD
HE

) BY SUCTIO
s, 'Li i %—f Tﬂ"l’l*-\.tﬁ are

kept headed in the
right direction on
strange roads by
USINE An gubormi-
hile compass
which atraches to
the windshield by
a suction cup. The
mstrument is similar to an airplane com-
pass, being of the liguid tvpe with a rotat-
ing dial and jeweled pivot, The letter in-
dicating direction of travel appears bhehind
a glass face with a magnifving effect. The
compass is sturdily constructed to withs-
stand bumps and road shock,

A new brickmaking machine pumps air
out of the clay and so produoces bricks ot
greater, strength and density,
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Crags-Bection Drawing
Provided by Tanklike Storm Cellar Installed Below Ground Lavel
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Shows How Shelter from High Winds Is

STORM CELLAR MADE OF STEEL
SHELTERS TWELVE PERSONS

Twelve personsg can lind protection from
cyclones and other windstorms in a tank-
like cellar made of steel. Rezembling a
hot-water tank but much larger, the cellar
is installed in the ground. A waterproot
cover closes the entrance,

ONE-AT-A-TIME SEED PLANTER

PROVIDES EVEN EPAEIHClj'__, 'r;.fi__]

For planting small seeds singly and
evenly, a tiny planter like a bottle with
__:Tu' bottom exten’ed to form a hollow
g]n:::: tube 15 now bemg wsed. The open-
Jng in the tube 1= just large enough to al-
low the seed to
pass through., The
package of seeds
is emptied into the
device and the top
is closed with a
cork which holds
most of the seeds
in the upper sec-
tion of the plant-
er by suction. A
slight shake causes
a seed to drop into
the lower part and
pass out into a
hole previously made in the soil, only one
seed at a time passing through the wabe,
There are three slanter: to a sef, each

}lcuulh :L-:J [erent sige fnpt_?jné_ &{{&w
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CRUSHED, battered boat, drifting

helpless, In it, two erumpled, bloody
figures. Tragedy of a peaceful Sunday on
Jamaica bayv,

“Out fishing, and went to sleep,” =aid
those who found them. “Speed boat ran
inta 'em.”

But when a hurrving launch brought
police, they examined the wrecked boat
more carefullv,

“Fregh green-paint marks,”
FThere's no fresh-painted
green speed hoat around
here.”

They found a green-painted
craft—not a speed boat, but
an amphibian plane! They
towed the planc to their float-
ing repair shop amd laboras=
tory on Randall’s island in
the Harlem river. They test-
ed, chemically, paint serapings
from the amphibian and the
smashed boat. They were the
same. So they charged the pi-
lot with bheing New York's
first hit-and-fly driver. One

they said.

Opium-Smaking and Gambling Para-
phernalia Seized hy Marines Palice on
Chinesse Excursion Boat

Down he had swooped upon them,
struck the water near by, then taxied
straight into their craft—so frail the pilot
thought he had only bumped a log. But
the green-paint marks told the story to
the seafaring cops who police New York's
harbors.

Their task demands not-only skill, but
courage. Not so long Ygo, rumrunning
gpeed boats sneaked through the Narrows
aned delivered goods at Manhattan piers,

-

of his victims was dead, the
other maimed for life.
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Latest Type of Police Launsh; It Has & One-Man Coniral, I3 Excep-

tonally Strong and Cose 23,000

L1



One caught the eyes of two patrolmen §
aboard the swift ”L;_'l.']l:\-_'-.'_” ani a stern A

chase began, The rumrunner scooted R
up the Hudson, thronged with ferry- b |

boats, barges and an oecasional liner.
The police boat zipped hard after, fir-
ing a fusillade of shots to which the
bootleggers replied. Finally the two
hoats raced neck and neck and the
policemen sprang across the slit ol
foaming water between, They landed
of the rumrunner’s deck—and slid its
full length, The deck was greased, to foil
boarding parties. But the policemen, pis-
tols ready, pushed into the suffocating en-
gine room. Two men in Fas masks threw
up their hands, but a third looked ugly.
An officer fired one shot, just close enough
to send his hands up, too. Lucky, for it
wias his last shot—and his partner's, too,
The only bootleggers in New York har-
hor now are the pikers who row heneath
piers, passing a few bottles up through
hatchways to taxicab drivers, but the sea-

z - s
S g
—®

Labaratory Paint Tests Told the Police a Boat Accident Had

Been Cassed by &n Ampbhlblas Plane

faring cops lead a busy life on the waters
touching the 500-mile shore line of the
world’s busiest harbor, with its 8500 piers
and terminals. Some of these waters are
the Atlantic ocean, so Capt. Henry Mal-
lev's 158 officers and men are indeed “sea-
faring cops”"—including many former sail-
ors and lcensed pilots,

They scour the waters from Spuyten
Duvvil to Raritan bay or Coney izland in
ten launches, flying a flag of police green,
The newest boat was especially designed

1&7
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Above, Maring Palica HN[I:]L|:L: SusBIckEg R e rer
Eight, Inspecting Launch Damaged la Accidene

as the ideal police hoat. This is Launch 3,
forty-eight fret six inches long, eleven
feet six inches beam, with two 150-horse-
power engines capable of nineteen miles
an hour, a onc-man control, two fire-ex-
tinguizhing systems, one controlled from
the pilot house, an armament of sub-
machine guns, fortv-four rifles, gas and
smoke grenades and grapphng rons. Ex-
periments are afoot to install radio on po-
lice hoats, as on squad cars.

Folice boats get rough usage, and some
are always laid up at the unique repair
shop at Randall’s island, part of which iz
afloat and can be towed to water-front
atrikes or riots. Here mechanics work on
palice launches, and on all boats confiscat-
ed within city waters, which are auctioned
annually. Ingeniously, they have rigged a
sand blast to clean spark plugs, found
wivs to put in intermediate shafts to save
as much as possible of the old, and are
now installing, in every boat, a Hexible
hrass hose for filling gasoline tanks with-
out risking explosions. Besides overhaul
work, they must make emergency repairs,

Harbor waters may be more perilows
than ocean, what with shoals, hidden ca-
bles and submerged pipes. A pipe wrecked
a launch recently, imjuring all three men
ahoard. Luckilv a sergeant had strength
and wit to use his outspread coat as sail
and get inshore, There two other police
latnches found her, helpless, The only way
ta bring her in was by “cradling” her upon

hines passed bencath her hull, from one
rescuing launch to the other. This was
working well, when suddenly smoke came
irom the crait. She had caught fire, a mile
from shore, with 1M gallons of pasoline
aboard—and hundreds more ahoard the
two rescuers! The cops averted a sea
tragedy by leaping aboard and putting out
the fire,

The horror of fire at sea is intensified by
incendiarism. A lighter fre looked sus-
picious, then a homb explosion in Fulton
market. There were thefts of explosives
trom barges. The marine division arrested
two suspects who had tossed a homb over-
Board. They had checked a large supply
of explosives in a storage slot machine in
the subway and they planned to blow up a
whaole fleet of lighters for a “boatmen’s
union,”

The police are trained to see trouble up-
on the waters, For instance, a fishing hoat
slipping past Rockaway point at duzk,
with nobody aboard. Whyr A police
launch went to zee. Nobody on deck, but
helow, lying down, packed like sardines,
thirty-three Ttalians, fresh from Ttaly, all
without passports. One police launch went
to shore and its men gobhbled chauffeurs of
a fleet of taxicabs waiting to drive the
newcomers to a prearranged refuge, Thev
alao arrested the ringleader, who spent
two vears in Atlanta. As a result a large
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Tep. Drawing Showing Harbor Police Boardlng s Flesing Craft:
Below, Liguor Cargo Seized by Marine Police

alien-smuggling svndicate was broken up.

Collisions seem to the landlubber visit-
ing New York harbor a constant threat,
“with the constant to-and-fro movement of
all manner of craft. The most dangerous
collision of recent vears was between the
“Fort Victoria"” and the “Algonquin,” each
bearing several hundred passengers, Luck-
ily, all were saved by near-by pilot boats
and police launches,
harbor has only about one collision every
two monthe, and of thése only one a vear
15 serious. 1 hat is because the noisy toot-
ing of whistles and sirens 15 not 50 aimless
as it sounds. Mostly, it is pilots talking to

In fact, New York

~ : r:"’?}‘
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one another. The marine divi-
sion worries less over collisions
than over “junkies.”
coughing, they thread the har-
hor waters, buving and selling
at piers and boats the satme sort
ot I:'||-|||;.: a2 ashore, The i'|1':'|.l-..'i|.‘:
iz often g “ience” afloat, con-
stantly watehed by police
launches,

When a hig transatlantic lin-
et comes in, it 15 hoarded ot
quarantine by marine division
detectives, Sometimes they
are looking for celebrated in-
ternational crooks, or diamond smugglers,
who are usually expected. Or perhaps a
[.','J'I.mh]i.‘T hns. lreen ||:|.'|.|:-ﬁ|:|_|.; H I"_ii:"..-l.l:l-ﬂ]'.l andd
the captain has radiced ahead.

It will be deduced that a policeman's
“life on the ocean wave™ 1z varied. There
is about one dead body a day, and when it
i5 in 4 trunk or a bag, there is a new mur-
der mystery,

Many rescues also are made by the po-
lice. “Remember this one thing,” says
Captain Malley, “when in distress, never
mind trying to get back where you came
from. Make shore at the nearest safe place.
That would prevent many drownings.”

Dingy,



StesmsDelven Power Tnit
for Auto; Pictured Are
the Blowsr, and Burmer
Which Usea Ol Fuael

By in
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Furnace oil is used for fuel in a gearless,
steam-driven power unit recently devel-
oped for installation on standard motor
cars equipped with ordinary gasoline en-
gines, The unit consists of the steam gFen-
erator and a four-cylinder steam engine
connected directly to the rear wheels, In
place of the usual gasoline engine under
the hood is the generator of about the
same size. It consists of an inclosed box
having, at the top, an oil burner forcing a
hot flame down against the generator coils
of stainless-steel tubing. Generation of
steam 15 almost instantancous, the pres-
sure being near 1,00} pounds per square
inch, but since only a small amount of
vapor is present at anyv one time in the
tubes, it 15 claimed a disastrous explosion
is impossible, The furnace oil iz vaporized
by a carburetor and then mixed with air
by a blower unit hefore heing fed into the
burner, which looks like a honevcomb
with hundreds of narrow openings, Steam
15 fed to the engine located under the rear
of the car, completely inclosed and run-
ning in a bath of oil. Two of its evlinders
operate a two-throw crankshaft connected
to the driving axle of one rear wheel, The
other two cylinders are connected to the
other rear wheel. Because each wheel op=-
erates independently, no complicated dif-
ferential equipment is required. The en-
gine, rated at twenty horsepower for tax
purposes, develops more than 100 for the
small car unit. The car is controlled by a
throttle operated by hand or foot. In place
of a clutch pedal, there is a reverse, The

-
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@y § § REVEALED BY STUDY

Burns Furnace Qil

burner is started by turning on the blower
unit and pressing a bulton operating a
spark coil used for igniting the vaporized
opil. Feeding of oil to the burner 15 con-

trolled by a thermostat, and the flow of
liquid to the gencrator is regulated by an
atomatic pressure device,
The liquid used for generat-
i steam has several advan-

RS e
““XTrITLiT

|""l.l|ln-:t.u|..

Itz boiling point is 160
deprees instead of 212 for water, oxygen
and boiler scale are eliminated by its use, g
and it will not frecze and burst the tubes. >~
The steam power units are designed to

t Ages OVET water.

replace existing engines, clutch and gn:af\\%
assemblics, rear axles and other parts oIf;
several makes of cars without drilling
holes or cutting metal. The standard ra-
diator of the coil i3 used for condensing
steam returning from the engine,

SEA GARBAGE AS SOURCE OF OIL

That petroleum, now one of the princi-
pal wealths, was ﬂrigin;l.ll:r garbage is re-
vealed by D ,ﬂ.k of the
United State ﬂ:Lr an
extensIve *_-.'tudx. Modern and ml-l:l-el‘:t sea-

}
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bottom deposits were examined during
the research intended to gather more in-
formation about how petrolenm  was
formed, so that oil seekers might have a
better idea of what. kinds of geological
formations are likely to yield paving re-
sults, Doctor Trask found that oil comes
from offal from the endless complex ban-
quet of the sea that not even bacteria in
the bottom slime would eat. Fine-grained
beds were found to contain more arganic
matter than coarse-grained, clay more
than silt and silt more than sand.
et
WATER FROZEN OUT OF FRUITS
TO CONCENTRATE JUICES

Concentration of fruit juices, heverages,
liquid coffee, medicines and milk is sim-
plifiedd by a centrifugal device that re-
moves water in the form of ice, leaving the
solids, Aavors and even the aroma. The
device consists of an electric motor and a
separator, something like a cream gepa-
rator. The dilute juice or liguid enters the
machine and is thrown into a thin sheet
in the centrifuge. A gas at freczing tem-
perature is forced apainst this sheet of
liquid, causing the water to frecze. The
rapidly revolving blades of the centrifuge
throw the ice from the machine through a
spout in the form of snow, while the con-
centrated hguid Aows out the hottom,

ater Remowed from Frult Juices Is Ejected in Farm
3&:1 i Chute Mear Top

MECHANICS

) A

Tep, Racing Driver Wears Headphones; Bottom, Twi- l|"

Way Radio in Car for Talking to Pits ¥

TWO-WAY RADIO FOR RACE CA
SAVES TIME AT PITS ,

Two-way short-wave radio tummunjtlé—
tion was used this vear at the Indianapolis
races between one of the racing autos dnd
the pits. By use of the radio the driver
and hizs mechanic kept in constant touch
with the pits, receiving orders instead of
signals or signs and transmitting informa-
tion on driving conditions. The driver
wore a helmet containing earphones such
as 15 used by the aviator, The radio in=-
stallation took up little space and added
little to the weight, and the saving in time
at the pits more than compensated for
such disadvantages,

-

# Popular Mechanics Magazine does not
publich the name of the maker of, or deal-
er in, any device deseribed in ite pages, hut
this information is kept on file and will he
furnished by our Bureau of Information
upon request accompanied by postage,
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from twenty to forty, the decrease in mile-
age is only two miles to the gallon, but
grows rapidly at higher speeds. At fifty
miles per hour, tests showed Gftecn miles
per gallon and at sixty, only twelve and
SIX- tr‘nthq miles,

C4AY

WIND aUPPLIES FAEM POWER

BY CHARGING BATTERY

Sufhcient electricity for operating farm
machines is generated by a wind-driven
power plant that requires little attention,
The plant i3 automatic. A Dattery con-
nected to the power line acts as a reservolr
for surplug current, assuring a level oper- =
ating voltage in high or low winds. The
generator 15 of the type that produces
maximum electricity at low speeds. It is
protected from the weather, A wooden
propeller, shaped in accordance with ap-
proved air-foil principles, is guarded from
damage by severe storms by tension con- g

| trol. This device controls the plant, auto-
o matically, in any wind. Towers of steel,
forty to 100 feet high, can be obtained for

|
This Canvenient mﬂd Provides Tllumination for Auto- L. mounting the propeller and generator in
Repair Work: It Can Be Adjusted Easily -.-1 a position w]wll m:l |:|-|1d|l;l.||m{ arc most

PORTABLE LIGHT FOR GARAGES . [#vorable f"fﬁf 2 .
AIDS REPAIR MEN

Repair work in garages can be speeded=T]
up by using a portable lamp stand that
provides efficient illumination for the =
workman and mechanic. A reel in the 2
lamp base holds fifteen feet of rubber- 3
sheathed Aexible cord. Slack in the I:r.-ral x,,.
is pulled back onto the reel antomatically, ™5
so there will be no coils on the floor to-2)
trip over. In addition, the stand has a zep- =%
arate outlet on the upper part for plug- =
gring in portable electrical tools, The lamp < 3
reflectar 15 at the end of a flexihle ﬂl'lll__.,:.! T
that can throw the light where needed. -3
This arm is attached to a rod which can =
be raised or lowered in the stand. )

LOW AUTO SPEEDS SAVE FUEL
K IN ECONOMY TESTS

G‘i It's cheaper to drive slow, between
twenty and forty miles per hour, experts
have found in carburetor tests, According
to their findings, a gallon of gasoline that
produoces twenty miles at a specd of twen-

: : :
tv miles per hour may deliver only seven Croas-Section View of Wind-Driven Power Plank; In-

(‘/,Pyl]iljtb t seventy 1'I'|1[L3 pety hc»ur At speeds set, Propeller in Pfgm
L"ﬂt { CL&M - 2 %
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FROM VEINS FOR STUDY 3 7

Pualling blood cells out of the veins with

' |
|
i MAGNET PULLS LIVING CELLS

net i the method devised by scien-
_jgni the Rockefeller Institute who

"
”
% a— wanted to study & partieatar group. 1 he
) ceﬂs are very active scavengers that nuick-
. Iv and thoroughly purge the blood of for-
A eign matter by consuming it. To lift thege
cells out for study, the scientists injected
"? iron into the blood, in the form of highly
magnetic iron oxide, The cells at once ate
the iron, becoming highly attractive to a
magnet. The group was loosened from
their location in the liver by massage and
a stream of fluid, then were separated
from other elements and pulled out by the
lectromagnet, like so many iron flings.
Washed and released into a culture medi-
, the cells are studied directly,

GOLF CUP HAS SAND CONTAINER
FOR EASY ELE.A];;I{H

Designed especially for -;m{l reens, a
ew golf cup has an inner container to
receive sand that
gets into the cup.
A holder for the
flag also is provid-
ed. A deep groove
around the cup
forms a recting
place for the lip
of the container,
forcing all sand to
enter the contain-
er. When iull, the
container can be removed by a small ring
and chain, simplifying cleaning the cup.

SAILBOAT OF WELDED METAL
RESISTS SHIPWORM - g |

Constructed of iron plates welded to-
gether, a metal sailboat is gafe from attack
by the destructive shipworm, or teredo
navalis. Up and down the seaboards, this
pest has its hunting grounds, horing
through wood for shelter from which s
soft, tenuous siphons extend into the wa-
ter, one forming an inlet for food and the
other an outlet for excretions and wood
particles from the holes it digs. Even the
hardest woods are successfully attacked
by the teredo. Its tunnels range from five

Doah
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Metal Boat Con-
#ircted by Weld-
ing: Imset, Wood
D:rnuu:ed by tha
Haoring Shipworm

inches to five feet in length with a diam-
cter of slightly more than one inch. Soon
the wood is perforated until it is in honey-
comb condition and useless. All craft with
wooden bottoms are exposed to this men-
ace, The metal sailboat, invented by Eob-
ert W, Rc:s:a_-_., iz built of sixteen-gauge
plates, with™a quarter-inch plate rudder
and centerboard, Irom pontoons help to
hit the' sixteen-foot craft in nugh 5{:a-=~ '

-|l| '}p“.cl-' ;
FRAME FOR PAIHTIHG SCREENS
SPEEDS UP WORK -/, 7

Storm windows, sereens and screen doors
can be painted more rapidly and eficiently
by using a revolving rack, When one side
has been painted, handles on the support-
ing frame are loosened, permitting the
sereen to turn into position for painting
the other zide. Clamps hold the door or
window in the frame,
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RANSMISSION of secret messages in

time of war, between divisions of the
army or the navy, is within the grasp of
scientists who have been experimenting
with the ultra-short waves of radio. This
development also may be used for privacy
in commeéercial conversations,

Any wave less than seven meters long 15
considered ultra-short. Next is the short
wave, seven to 200 meters, used by police
and amateurs, then the broadcast band
and finally waves as long as 20,000 meters,

After transmission, short waves are re-

104

flected back and forth between the earth
and the “Heaviside laver”™ which hangs
like:a giant reflector, miles high in the
:-!_-:_'.'_ L'1.||.;|. -C.-"||:-|'| Wiaves |:]|_:- Gl tallow the
curvature of the earth, nor do they bounce
back after striking the Heaviside reflector
Instead, they “jump the track” like-a run-
away locomotive at the first curve, leaving
the earth entirely and shooting off into
space, no one knows where.

For that reason, the ultra-short waves
must be aimed at 2 receiver in a divect line
with the transmitting station. This can be
done hecause the waves are projected in
narrow beams like a searchlight. Cosatly
directive antenna is unneceszsary, only in-
significant power is required and atmos-
pheric noises are not disturbing to these
Waves,

“Bram-casting,” the name given this de-
velopment, is the sending of conversation
or music through space on a tiny, invisible




Practical equip-
for demonstra
tion purposcs has been
cotstructed by the
Westinghopse Tlec-
tric and Manufactur-
ing company, under
the direction. 67 1. E,
Mouromtsef, recearch
fnmunrj Transmis-
ston 15 done on & wavelength of nine cen-
timeters, nine hundredths of a meter, only
a fraction of lowest wavelength used by
amatéur operators,

In beami-casting, the senider focuses the
invigible waves wpon a parabaolic mirror
whith concentrates the rays into a long,
narfow beam diverging only a few degrees
:1]1|:il having almost parallel ravs. In the
receiver, a similar parabolic mirror gath-
erg in the *beam™ and foenses its ravs on
a finy aerial less than two inches long.

ince the ravs travel only in a straight
line, the range 15 limited by the hu:riz::lm
but the reach may be increased if the

1.

Lot iﬂuit.x-nwj{ 4

heam

ment

Top. Drawing of Possi-
ble War-Time Scene
Showing “Heam-Cast-
ing” Btation; Inser,
How 'Ll' bra-Short Waves
P i it

'L_;”ﬂl

Fly Inta Bpace,
eturnin .

the receiver, or both, be
the higher the

transmitter or
raised above the ground,
better, Therefore, the tops of high build-
ings, towers, hill tops or an elevated sea-

shore are most suitable locations for
beam-casting stations. Houses, trees and
other mmtervening ohjects between a trans-
mitting and receiving station can abeorh
and dissipate energy of the waves and,
therefore, must be avoided,

The Westinghouse equipment has been
successiully tested between points more
than a mile apart, and the company's re-
search engineers say there is every indica-
tion that it can be wsed effectively he-
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Arrangemuont for
Measuring the Mine-
Centimeter Wawve

tween points separated by twenty. miles
Or maore,

Thus, an army equipped with portable
towers might set up a beam transmitter
on top of one with the receiver atop an-
other tower perhaps ten miles away., Or-
ders could be flashed to the front lines
with all secrecy by shooting them along
the ultra-short beam.

Like light waves, the nine-centimeter
waves can be reflected by any flat material
placed directly in their path, so metallic
reflectors could be used to catch the
army’s secret messages and deflect them

Here Is Trangmitting Apparatus: Bon
phone and Is Coenverted into Invisible

MECHANICS

or Speech Enters Micros
aves for “Beam-Ca

sting™'

inte receivers hidden
from the enemy,

The beam-caster has
many advantapes over
light signals, allowing
voice and sound commu-
nication, use day or
night, and penetration of
tog, mist, rain and similar
atmospheric obstacles,
Over regular radio waves,
the ultra-shore has the
advantage of requiring
only simple, portable
transmitting and receiv-
ing equipment, which
could be easily adapted
to use on the battlefield
and in numerous cases of

sea and air mavigation, COoe fea-
ture of the Westinghouse equip-
ment s odirect measorement of
the wavelength. A metal sheet,
placed in front of the tranamitter,
combines the dircct and reflected
waves imto standing waves so that
the measurement can be made
with a metric rule.

In the short-wave feld, Karl
(s, Jansky, of the Bell Telephone
laboratories, has been secking to
solve the mistery of static. From
his research ona 14.6-meter wave-
length has been developed a sva-
temeAor recording the direction of
J.I,‘é/ﬁl[ and intensity of staticgsl

763 UseL
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Tap, Retating  Directional
.Hn'l.-.n-l.. Used by Karl
Jansky in Secking Causes
of S‘I.}-I" Tadesin dEl=1"4 with
Short-Wawve Communica-
tion; Right, Mr. Jansky
Listenine in as Static Re-
corder Operates on 14.6-
Meter Wavelengih

consists of a rotating directional-antenna
lavout, a douhle=detection receiver and an
energv-operated automatic recorder. The
precence of three separate groups of stat-
ic 15 tevealed by the system; statie from
local static distant
thunderstorms and a steady hiss-type stat-
i that Seems to come from the direction
of the sun,

[n addition to communication., ultra-
short wave investirators also seck 1o A=
nal the approach of icebergs and to pro-
ject radio paths for aviators, Ulira=short
waves being: wsed in hgh-fre-
guency machines to combat dizsease

Bexvond the latest achievements in short
amd ultra-short fields Ties another
canl, transmizsion of power by radio. Per-
||..'Lp:e.,l.~m:1-.-l||u=:_ that will come, say the
CRperimenters,

thunderstorms, from

also are

R R
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Center, UlirasShart Wawve EEH.-H:I::¢ by Metal Bheet:
Bottom, Feceiver for NineCentimeter *Beam™
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Top, Drawing with Aid of Grooved Chart; Botiom,
Chart and Tracieg Faper

GROOVED CHARTS TEACH CHILD
TO WRITE AND DRAW

Teaching the child to write and draw is
being speeded up by grooved charts that
make tracing easicr. The grooves guids
the child’s hands without cramp-
ing the fingers. Letters ok alpha-
bet and outlines of animals are
supplied in the grooved chart
books, along with tracing sheets,

EXPERIMENTS REVEAL
__ CURIOUS THINGS
{ﬁ iy ) ABOUT GLASS

Experiments that any one may
conduct will reveal many curious
things about glass, Brittle and
breakable, glass exceeds almost
all other materials in elasticity, If
two glass balls are made to strike
each other at a given force, the
recoil will be nearly equal to the

13/94 L TO DESTROY WORMS

w sphere iz tightly closed with the finger,
the sphere will iy to pieces because of the
expansion of the internal air from the
heat of the hand, Vessels made of glass
that have been suddenly cooled possess
tne curious property of being able to re-
sist hard blows on the outside, but col-
lapse when a small particle of fint iag
dropped inside. This property seems to
depend upon the comparative thickness of
the bottom, the thicker the boattom, the
maore certainty of hreakage by this experi-
ment. Some of these wvessels resist the
stroke of a mallet, yet are shattered by
flint the size of a pea falling from a height
of three inches,

VALUAEBLE BOOKS ARE GASSED

The destructive hookworm, nemesis E-)i)
libraries and private collectors of valuable

editions, now is doomed to death in a gas

chamber. A methad of dealing with the ¥ 5
pests has been developed by a California
library which is in no way injurious @ th
books Alemselves, Volumes to be treated
are placed in a large airtight tank, from
whith the air 15 pumped and then replace
bu/a lethal gas, odorless and colorless! =
The high vacuum draws the gas through

Abe books, completely exterminating the 4
fworms and larvie. Apparatus based upon i“‘
[ this principle is to be installed in the Vati

can hhr'an at Rome (| protect the rare
old volun |ILrL

original impetus, due to their clas-

ic lities, If the hole in a hol-
/lo n.%q A
J AP

REolling & Case of BHgoks into an Aidrti ]1.1: Tank "Hhrrr They Arg
Tr

eated nlllqi" S TP E:Iu tl.r catroy Baakiworms

Coeagy
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Clock for Studying Stars Made by King Tut

TT o W . —
==

" MERILMAK

P OESERVER

EHABI_IHG thi: obaervesr to determine when o certain

star crossed his meridian, illusirated at bottom, lefq,
& astrofnomical inatrument made by King Tutepkhamon
is on deplay ae the Orieseal Taesipote of thy Dedsemsing
of Chicago. OF the device, made h].l"]-:i.u.p"['l:;linnl:hamm'.
ta replace ang demaged by robbérs of the tomb of his
ancestor, Thutmaose the Fourth, only vhe easentisl plece,
the Bandle, to which a plummet was attached., exists.
The handle, shewn at tog, 1a of ebony and bears on its
Lo edges inscripticns statlag that &t was made “with
hig two handd,”” by Tutenkhdmon, “restoring mono-
menes - for kla Ancentor Thutmage IV."  Restored for
exhibition, shown at bortom, rkght, the {nstrument con-
alsts of the handle, to which a plummet is attached by
a plumb line, and a sighting device, The plummet was
caplaysd in eetting the sighting instroment divecily
ower the cbassver's mendian, presumably a noril-pad-
south ling marked o the pavement or on a flat temple
roed, The tomb of Thutmeose, plundessd about 1356
E. €., waa sobbed again after the restoratbon by Tut-
snkhamon and the history of the instrument is unkoown.
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T-':|=- Liquids and Insulating
"L"g-h “Materials Made from Coracabs;

Ru{ht By«Products Obtained

“fram Farm Wastes

ORNCOB TURNED
“INTO MONEY

Through the efforts

A the United States de-
“5{ partment of commerce,
e:"b‘ the once useless corn-
cob gives promise of he-

'% 2% coming valuable as a
source of by-products,

Among these by-prod=
ucts are furfural, lignin
ethyl, aleohol, cellulase,
;}_jt::;\l xylose, adhesive, acetic
acid, rlucose and car-

bon. As an example of
what can be done, ravan

piriiiCaared Eheei Haaid Male

has been dved with cnl- Fasel Boued Froes Paper W
J q?.‘lurﬁ made from the lig-
nin. Other farm wastes

furnish the materials
for manufacturing insu- =
ating hoard, wall hoard,

Ml
ad STl Ll s

s (o Polmplirt §

- -

lars, half a dozen are picked at
ratdom and sent to the treasury
to be tested. After weighing,
each coin is rolled into a thin
strip more than a foot long. This
is placed beneath a row of
punches which cut out numer-
ous little silver disks, A dozen
of these disks are selected apd
assaved to hnd the silver
content, Being obtained
from various parts of the
coin, they represent fair-
lv the average fineness of
the dollar. If the weight
is too little or the fine-
ness is not up to stand-

1 panel board, sheet board and otiiv § e melied over, b
cles valuable to the building industry, if tln: samples are up to speMications, it
Q assumed the entive batch is of standard

TEST MADE OF SILVER DOLLAR
El q ‘t. l| TO INSURE ITS PURITY workings as the process of minting,

Unuosual precautions are taken to in-

quality. Thus the precautions taken in
testing are almost as complete in their

sure uniformity in the silver dollars and ] Most modern glass has the same chein-
ather coing turned out by the gm ernment  ical composition as glass that was made in

Rnn ut of each batgh of il 'EI’ cl-:rl-? the Middle Ages.
o 49 ALl
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HOT-SPRING DEPTH ESTIMATED

BY HEAT INSIDE EART =y

Depths of hot springs can be estimated
with fair accuracy by calenlating from the
scientific basis that the earth’s heat in-
creases one degree for every sixteen vards
down. The deepest coal mine in England

15 at Killingworth, where the surface tr_'rl.'l':"'-rl EE] i'ﬂm" '

perature is about forty-eight degrees.
Four hundred yards down, the tempera--

ture is seventv-seven and at three |'|lii[]1.|.1't.'&l?+. ”
i

conclude that sixteen yards represents onc~
degree of heat in penectration toward the =
The heat of waters at.

vards, it is seventy. Taking into consider-
ation variations in  pressure, scientizts

carth’s interior.
Bath is 116 degrees. Multiplving 116 by
sixteen, the depth of Bath springs may be
estimated at 1.B56 vards or a little more
than one mile, Thus, the probable depth
of a boiling spring would he 3,392 vards,
with 212 degrees Fahrenheit as the known

boiling point of water, *'.ﬂ
C ?

“*CONNING TOWER" ON RAIL CAR
HOUSES CONTROL CABIN

Tassengers abtain a tull view ahead rom
a Diesel railway ear used in Germany,
which is equipped with a conning-tower
control calvin. The tower places the oper-
ator in the middle of the car and above
the roof, instead of at the front, and al-
lows gear-changing by mechanical means.
[t is particularly adapted for tourists, runs
at a top speed of more than seventy miles
att houi and has a four-speed gear.

Diese]l Rallway Car with Contral Cabin Mounted above

and infCenter of the High-Speed Vehicle

?ﬂ)wﬂl CY ?)‘;

201

JIFFY, STOP

-

“ak' s

Relreshment Stand Equipped with Wheels far Mavlag;
Mote Containers for Ioed Goods

ROADSIDE STAND ON WHEELS
OFFERS REFRESHMENTS

Rolling refreshment stands, ocoupying a
space of enly four by three feet, have been
produced for roadside or street-
curh use. The stand carries four
insulated refrizerated drums with
a fourteen-gallon capacity for
chilled foods and confections,
Above the drums is a three-tier
shelf for other merchandise or
display purposes. The stand is
tapped by a gayly striped, collaps-
ible canopy, illuminated by elec-
tric lights. Eight feet high, the
device 15 mounted on rebber-tired
roller-bearing wheels and is casily
operated by one man, Some of the
stands are equipped with radia.

[ Fortv-two of every hundred ra-
dio sets in use today are over
three years old

Bonnce Yo]53
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L] il, the mythical drinking horn of
the l'xmr.uneu, the small end of
which lay in a lake, a brass tube of
today dips its small lens-capped end
into an infinitely minute empirve. [is
hountiful supply ever increases, open-
ing new felds, effecting new cures and
mstructing a rising generation. The
MICToscope recognizes no barrers and
adapts itself to the hobhyist with the
same versatility with which 1t takes
its place in science,

Grrains of salt and sugar
appear as bowlders, a maoldy
crust of bread as a dense
jungle, stagnant water he-
cOomes an aguarinm and tiny
msects resemble prehistoric
monsters under the influence
af its lenses, Old worlds to
see, new worlds to conguer,
worthy of any man's mettle,

The crop iz alwavs abun-
dant and knows no seasons,
Within vour own home or
far afeld an endless varety
of subjects 15 to he found.
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 Mbsroccupn Phals Courbesy
YWolliscak Optirpl Co

07 2 | decdasn Gt
@4.{,.-{44,&1‘;,

Left, Inewpensive Mi-

crosgcope and Kit:

Right, Probaoacis al
Fly Magnified

E "" '
Righp, l'-'l"'n MicPh- g3 ..
Elrap of a Particle af
ctata Starch’: Helow, i

This Is Mot a Beetle
but a Louss

UT N W

Fhote Courbesy «f 1. Leltz, Too
e ——

Lele, One of Several Types of Tnexpens
sive Microscopes Suitable for the Ama-
tiur; the Beginner Shouwld Have

Equlpment but It Need Hot Be Expensive



Pholagranhe Courtesy  Ssea b !
Lamb Qptical o
~the Cause of Rover's
Seratching—a Doap Flea aa It
pears under a icToacopE ;
Right, This Is the Way Mgae
Appear undér the Reveahitig
Eve of the Leas

Things vou eat, vour stationery, script,
newsprint, metal and wood, msects, plant
life, soil—everything vou see is a possible
specimen. Some will merit only a cursory
examination, others vou will want to pre=
serve for a slide library,

Travel with a minimum kit and maxi-
et knowledge of how to get there for
hittle is to he fownd by “role-of-thumh™
methodsz, Select good {'||_1Lil:-1||e'|1l and warlk
with a system of reazoned action, based
on a knowledge of the microscope and the

F -- : {'?Jv{(? (732

Left, This It Mot a
Giant Fly but the
Huead of Another Nui-
sance==the Hedbug:;
Next 1o It Is a Blood
Senear Showlng the
Corpuscles a:H;ThE:.r
Apprar under a Ma-
Croscope

scientifie principles of
techigiie,

The microscope may he
small=hity to 50K diam-
eters magnification is
ample for the amateur—
and inexpensive, £5.00 to

23 .:\-_I':II!'I_1|1=|:|1:11r[i11|'_f 0T paw -
erand adaptahility, With proper care, such
an instrument will give many vears of
pleazant and constructive service. [ts me-
chanical parts are the base, the joint allow-
ing mclination of the body tube, the draw
tuhe for adjustment of magnification, the
focusing knab, amd the stage and clips to
hold the object in position. The optical
pnits are the evepiece, the abjective angd
the mirror, usually concave, The first two
form the image of the object and the latter
gather: and directs light to the specimen.

244
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a natural source of light.
Direct sunlight is to be
avoided, Because of the
uncertatnty of davlight,
an artificial source is
needed also, For most
purposes a t'-'r"l'."1'|1_'|-"ﬁ'l-'ﬂ tim
sixtv-watt frosted incan-
degeent lamp 15 sufficient
and may be inclosed in a
square can. The work 15
simplified by mounting
the socket on the can lid.

A few plain glass slides,
one by three inches, and
cover glasses, a tubhe of
Canada balsam, a vial of

Top, Bluebottle
Wasp after Maoctar
from & Flower:
Insecis Offer In-
teresting Studies
under the Lens;
Left, Section of
the E;'npw:nd Eye
a

Keep your microscope clean
and avoid mechanical injury.
Provide a soft close-woven
cloth for dust protection, or a
cardboard cylinder, if vou
leave the instrument set up.
Pust with a soft, elean paint-
hrush hefore wiping with a
cloth. A trace of non-corro-
sive oil, lightly applicd and
wiped off, will leave an invigible pro-
tective ilm on the metal parts. Simi-
larly, a droplet of oil may be applied f"ﬂ’;'utf: FuériT'B:E
to serews and joints, Do not odl zuch lew, Inexpensive Kit
bearing surfaces as the rack and pin- ,,EL“““E“ A Mo

ry Equipment
ion, but use a non-medicated acid-iree for Amateur
vaseline, Clean off spilled observation
liguidz with chloroform or benzine.
Never use alcohol on your microscope,

Particular care must be taken of the
optical parts. To avoid soiling the
plass surfaces 15 easier and less n-
jurious than to clean them. Do not
remove the evepiece or objective un-
less necessary. This prevents dust
from reaching the back surfaces of
the lepses, When cleaning 15 needed,
first dust with a small.camel’s-hair
brush. A clean, soft linen eloth or lens
paper moistenced with distilled water
will remove ohstinate deposits. Avoid
undue rubbing and Hooding the sur-
faces of the lenses,

Daylight, particularly of diffused whife alcohol, a dissectin
clouds, evenly distributed, is preferred ps.. tweezers, a medicing/dropper, 2 turntable,

CH.;J‘LLLLA.-'CJIJ"-\ 1 i (.
637 ), Pauk Jrche et ny-
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shellac and a lettering brush will complete
vour elementary set. The slides and cov-
ers may be used again after cleaning by
washing with alcohol,
The dissecting necdle
may be a large darning
needle inserted in a one-
fourth-ineh dowel rod
three inches long, leaving
an inch of the necdle pro-
jecting.

To examinelife in Auids
and to make permanent
mountings for a shide li-
brary, a cell is required
on a slide. A ring of shel-
lac is applied with the let-
tering hrush by placing
the slide on the turntable
made by mounting a one
and one-hali by four by
three-inch block and the
end of a large spool at

Top. Homemade Light,
Turntable and Eve

de: the Light Is
Made from an Old
Cam: Center, Micoo-
Photograph Such as
May Be QObtained
from a Set-Up Like
That Shown at Left

least three and one-half inches in diam-
eter, rotating on a nail, on a baseboard six
inches long. Thin strips like stage clips

= _ Sl

will hold the slide. Circles about
the center of the table act as
cuides for the cell construction.

In using, place a slide under
the clips and center it; dip your
small brush in shellac, (wot
enowgh to drpd and hold it ver-
tical just outside the desired-size ring on
the 1ahle amd rotate the table rapidly. The
result should be an even ring which 1s
dried by warming., A cell of considerable
depth may be built in this way.

Large suhjects may simply be laid on a
plain slide. Small thin specimens like in-
sect wings are best seen if first dipped in
distilled water or aleohol, placed on a
slide and held flat with a cover glass, In
handling, use yvour tweezers and diszect-
ing needle, Pollen and kindred materials
to which lguids are destructive may be
placed dry between two slides,

Fluids are spread with another slide
and coversd with a cover glass, a single
drop from the medicine dropper sufficing.
(Contimucd te page 12540
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Laft a:nd Right, "!!lll:n!- Thll h'[a:_l.r Be Drawn with Al of Two :Iﬂlrfunt-:ll-tl
EI'I.I; Has a 'I..:;ge Mumber of Uses

(! niﬁmﬁ,u&ln“
X LEEIGH DEAWING “%{;A ¥
2 ] BY COMEBINATION TO
Drawing of designs i= made easy by
compact tools that do the work of many

2~ & instruments. The “design-aidor™ is an ar-
rangement of the protractor, rule, flexilile
g rule, dividers, parallel, stencil set, com-

pass, gauge plate, French corve, thirty and
sixtv-degree angle, fortv-five and ninety-
degree angle and the square, which are
used by architects, engineers, draftsmen,
designers and studentz, The “rotractor™
is another tool for similar purpose, being
cleven mstruments mm one, It 13 an edu-
cational device, in addition to being prac-
tical for pattern-makers, artists, archi-
tects and engineers.

HAY FEVER CAUSED BY MOLDS
+FROM DUST AND RINGWORM

Molds may cause hay fever and other
nasal disturhances. This theory has been
advanced _llrr)_ twa Mashington doctors

whao Tic pht cases characterized by PRy

& spfezing and running noses were cansed
i ¥ zensitiveness to two species of maolids,
=/ One of the molds is commonly found in

dust, the other is a common parasite of
man and animals and produces ringworm
of the sealp. Contaet with a person suffer-
ing ljm ringworim mayv cause hay fever

el

Pl ‘kH MECHANICS

In a sensitive person, it
appeatrs, but soch sensi-
tive persons can be de-
sensitized, thus relieving
the symptoms. The hay
fever due to molds may
dpptar at any seqason or
in any locality. It is also
believed asthma may be
caused by molds,

39
ART-DESIGN BRICKS

AID BUILDER

Beauty can be built in-
to the maodern structure
by using brick of m-
proved designs. The
building unit consists of
three diamond-shaped
and one standard brick,
adaptable to thousands of
designs, patterns and fa-
cade treatments. Economy and ease in
laying the units are claimed by the makers,
who say thiz is the first improvement in
brick m several cemturies. The architee-
tural value of the diamond shape is com-
bined with the load-carrying quality of a
series af arches over the standard brick,
l I is e su ilts

|I SlnnEFer consirge La i,

Structural Work with Brick of Impfn d Design; Un-
usual Efects Arc Ehu;.wn .(?Cl,
FE{'»{.LL?‘E_.-‘LF ﬂ’wruﬁt

42 %
ﬂfﬂfﬂ%@ Lf-f’—-fa
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“Brain” of Giant Dirigible Is in Control Room

iﬁ'

L. LEgEssEElHy lesaEses T
-—————— _—_ ————

Top, Hatch Leading to Intericr of the “Macon™; MNode the Hiblike Framework: Inact.

Ticets |'. Auxilaary

Contrel Room: Bomom, Model of the “Macon™ Built to Exact Scale by Westinghouse Engineers

When the U, 5 5, “Macon,"” glant new
dirigible of the United States navy, sails
up and down the nation’s coasts or across
country, its every movement is directed by
a “hrain” in the control rooms. This brain
consists of delicate mstruments, controls
and dials, all of which have some part to
pley in operating the "queen of the skies™
In the auxiliary control room, located in
the lower vertical fin of the great craft, are
the elevator wheel, the redder wheel and
nunerous instroments, The atter room of
the control car provides entrance to the

ship, together with a hatch leading to the
interior of the hull, and is also used as
the officers' smoking room. From this sec-
tiot of the dirigible may be zeen the -
sitle construction, & network of metal that
surrounds the gas cells. This part of the
craft is of utmost importance, also, since
these pas cell: provide the tremendouas
lifting power that keeps the “*Macon™ in
the air. Among the instruments that aid
in the ship's operations is a hot-wire
anemometer designed to figure the wind
stresses to which the " Macon™ is subjected.
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Walking Stick_with a Handle Which Folds Clutward
in Twa Bectlons te Make s Sest

CANE WITH EXPANDING HANDLE
MAKES COMFORTABLE SEAT

If standing room only is available at
the races or other outdoor event, you are
atill sure of a place to zit provided vou
carry one of the walking sticks which ex-
pands into a seat in an instant., The cane
has a curved handle, the two halves of
which fold outward in opposite directions
antil they rest on the upper part of the
shaft. A rubber tip prevents slipping and
the cane will support 200 pounds.

4ﬂGTUEE FOR COMBATING FLAMES
SHOOTS CHEMICAL STREAM

Simplified for
fighting fire in the
home, office, fac-
tary, automaohile
or boat, a Banme ex-
tinguisher iz avail-
able in tube form.
The device con-
sists of only three
parts, the tube, cap
and a pair of com-
pression shields,
The tube, which iz
leakproof, contains the fluid that is direct-
ed upon the fire by removing the cap and

{:Fi.,{l-‘ﬂ.iﬂ'b CAM L{.-':s'*lﬂc? :,LM ‘n’fwm.mﬂwﬁ-r

s s Ahper JUL
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pressing the side plates. The chemiecal
stream is projected at high velocity over a
distance of twenty feet, When the fluid is
exhausted, a refill tube is installed be-
tween the compression plates,

MILE-A-SECOND RIFLE BULLET
IS SQUEEZED IN FIRING

Bullets traveling one mile per second,
able to pierce armor plates of army tanks
at moderate range, can be fired from a
new-type rifle invented by H, Gerlich. The
bullet, of 33 caliber when'it goes into the
breech, i3 only .25 caliber when it comes
out of the muzzle, me:a;nh that its diam-
eter has been squeezed down one-tenth of
an inch as it traveled through the hore.
This is done by having the bore tapered
through part of its'length, The terrific ve-
locity, nearly twice that of standacd army
rifles, naturally flattens the line of flight
so that the soldier need not trouble him-
sclf so0 much about having the right ele-
vation, 1t shortens the time of fight from
rifle to target, an important matter for
anti-aircraft machine gunners, Technicians
of several ruwr..r' are testing the rifle.

7YY SAFEBUARDS HOME

Permitting thor-
ough ventilation
without sacrificing
protection against
burglars, a new
lock prevents
movement of win-
dow =ashes éxcept
to closed position,
The lock is placed
six inches from
the hottom of the
upper window sagh and screwed in ﬁrm]’g,.-—_;. oy
with serew heads flush with the lock sur-
face. The bottom sash is opened a few
inches, not enough to admit an mtrudcrig-*-’
body, and fastened in that position by

pushing up the hinges of the lock. T
hinges unlock from inside the window,
=

———————

L Alyminum wire mesh and cables are be-
ing used to construct billboards, the let-
ters spelling the advertising message being
.:tttal.hl:'ll to the mesh 7
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BATTER M' 1

RESISTS ACID, ;-

For manufactdring
non-corrosive parts for
storage batteries, a new
metal withstands ehem-
icals, including sulphuric
acid, It consists, by
weight, of ninety per cent
pure lead and ten per cent
antimony brought to a
high degree of heat and
then massed togpether by
heat treatment with ten-
per-cent weight of sili-
con. The process is said
to be similar to that nsed

for case-hardening of
steel with evanide. Ime-
mersed in 10-per-cent
sulphuric acid during exhaustive tests,
the metal showed no corrosive effectz, The
regular strength of sulphuric acid wsed in
batteries is about twenty per cent. Termi-
nals, bolts and other parts suhject to cor-
rosion may be constructed of the metal,

% Manei Noews, Lid

HORSE MOVED WITH FURNITURE
TO SAVE EXTRA TRIE, 730

When a resident of Fresno, Calif., de-
cided to move to San Du:gﬂ, He was hn:crl
with the problem of trapsporting a horse
without making an extra trip. He solved
the difficulty by “packing” the animal in
the furniture x‘.‘ur,) It was hlanketed and
wedged in as Ccarefully as a piano and
made the trig'with beds, tables, chairs and
the rest of the household furnishings,

mall Airplane Powered by EI: Hers
of Racing These Lightwelpht Shipa

¢ «1;1-'1-{_
wer Motor Prepares to Land: Spoert
a5 Been Revived by English Pllots

SIX-HORSEPOWER PLANES RACE

IN RTWL OF ? K?ﬁb
Raging 61 hght een ]{W

in Ehgland, New planes, driven by six-
horsepower engines, have been developed
for the sport, which was popular before
the World War. The ultra-light ship has
a wide wing spread, the engine 1s mount-
ed on top and the pilot sits in front, some-
what like the arrangement in gliders,

BIG TIDAL WAVE IS PREDICTED
WITHIN SIX MINUTES (* Pg G

After a recent earthquake in Japan had
registered on seismographs in Hawaii,
seismologists realized a tidal wave maght
oceur ig, thenPacific, and predicted its ar-

"]_-..IL'I.E.I in Hawaii within six min-
They estimated the water
| traveling 450 miles an hour,

™ f : : 51.1.'& d reach Hawaidi in eipht and
{'I '...-_- .__l_h'*-'{nn half hours, With thiz infor-
a |7 i
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K ran;umntfswing thie Mover an Extra Trip
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“Packed” in a Truck with a Load of Furniture, the Ars

i

revent wreckage in case of a
arge wave. The wave actually
struck within six minutez of the
time estimated, and lasted for
about two hours, but cauzed little
> damage, due to the fact that prep-

arations had hEtn mad!',a for
-:un‘;n 4,1[1_/?-
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F you pass a neighbor's garage some
morning and see his car back itself out
and stand waiting with the motor all
cranked and ready to go it will just be an
action picture of the American motor car
“ooing automatic.”

Already it is possible to toueh a button
of the instrument board and have the -
rage doors swing open or shut. If that’s
too mysterious vou can flip a switch on a
post as vou run along the driveway, the
doors responding to vour wishes like hum-
ble servants. At comparatively small ex-
pense you can add a few time switches
and controls so that vour motor will start
itzelf any time you desire. It can be made
to back itself out the garage or come down
the driveway to meet vou.

Tricks? Black magic? Nothing of the
sort. When you buy a motor car today
you are buving an automatic mechanism,
not merely an automobile. From the new
tires which automatically snub their own
bouncing action to the choke valve that
closes itself, the modern motor vehicle is

20
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Car Driving Tisell Ouot of Garage alter BMotor Has
Been Started and Doors Opened Aotomatically

a bundle of scli-acting controls., And the
end of the process of going automatic is
nowhere in sight!

Take any one of a number of cars with
automatic features. Head it into a modern
private garage equipped with a motor-
driven door operator. Leave it with hand
brake off, the gear-shiit lever in reverse,
and the antomatic clutch contral in the
“on” position, Simple enough. Now for
just one or two changes to make this car
act like a trained flea.

Insert into the battery circuit an inex-
pensive switch to delay the time of con-
tact. Set this for 7:30 o'clock tomorrow
morning, and switch on the ignition. The
motor does not start because the circuit
iz broken by the delaved-time switch and
will not be completed until the appointed
hour tor action. That’s step one.

Mext install a photo-electric cell near
the tail-light and wire it into the circuit
that controls the electric door opener. See
that the fromt wheels are set in the
straight-ahead position, switch out the
lights in the garage and retire. Tomorrow
morning you may sleep through the warn-
ing of the alarm clock but the car will be



Tap,

out of the garage with its motor purring,
waiting for vou to get aboard.

It's simple enough. At exactly 7:30 the
time switch completed the circuit to the
varions clectrical units of the car, Because
the Fears were in reverse and the backing
light went into action, the photo-electric
cell quivered a signal to the motor that
operated the garage doors. By the time
the doors swungr open the automatic start-

Comtrol Which Actuates Automatic Gear Shilter:
Coincidental Starter Operated by Pressing Accelerator

er 4ot the startep-malor 1080 40
tion with the resuft that the car
hegan to back ap. Simultancously
the motor was cranked, An anto-
matic choke does a better job
than the driver could
minutes the car was out on the

driveway, rolling to a stop. Just

It1-a few

a5 SO0 2% vasuum wae ereated m
the mtiake the aitomatic cluteh
control disconnected the power to
the transmission, Even though
the car still was in reverse it
ceased to move until the driver
took the wheel and made the neocessary
changes.

Aside from the use of a time switeh and
a photo-glectric cell this weird action of
the car involves the uze of merely three of
the modern automatic {eatures—clutch
contral, automatic starter and choke con-
trol. And the modern car has a half dozen
other equally important automatic fea-
tures | To these have recently heen added

Eelow,
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C w of the twelve or sixteen-cvlinder type,
' o but it is quite likely to become a fea-
ture of the simpler motors,
Comparatively few motorists are fa-
miliar with the automatic heat control,
a special thermostat which, when in-
serted in the intake manifold, automaz-
ically regulates its temperature. More
| eficient motor operation is the result.
[t is being widely used in combination
with the new downdraft carburetors
and antomatic choke control,
The driver who used to fuss
with a remaote control of the in-
take heating device now keeps
his hands on the wheel and

the automatic transmission, seli-regulat-
ing shock absorbers, power brakes and the
coincidental starter. Individually these in-
novations have striking advantages: in
partnership they suggest results that farly
stagrger the imagination, With an auto-
matic transmission it 15 ghvious that 3 car
could be started headhrst out of its pn-
vate garage and be made to shift itself
through the various combinations into
high or run the length of the street all by
itself, You cowld prevent the automatic
clutch from letting it iree wheel to a stop
simply by setting the throttle for high-

er motor speed. What to do to stop the
car once it got itself into such a hurst
of self-expression 15 something we need
not worry about now, We're simply on
our way along the automatic route, Al-
ready cars: have been demonstrated
with power steering in which the driv-
er's own personality 15 considerably
submerged.

On two high-priced cars, it is no
longer necessary to adjust valve tap-
pets, or fret over their varietics of noise.
Hvdraulic tappets, which automatically
adjust themselves for the proper clearance
in relation to expanzion of the valve
stems, accomplish this trick, This step was
taken primarily to avoid the difficulty of Top -ﬁ.uwrﬂuh: Heat Control for the Manifold Operated

: . z £ b ostat! Below, Button on Instrument
adjusting tappets in the “V" of a motor  Panel qa.rhmh Operates Radia Control on Garage Doors
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finds that the automatic control thinks for
him most efficiently. It is very much the
game with automatic shock absorbers
which adjust themselves to road, load,
temperature and speed conditions. [f the
road 15 rough they relax for a soft ride,
but guickly stiffen if the driver steps on
the gas. Varying swings in temperature
bring suitable changes in the adjustment.
Whether the car is seating seven or just

Top, Self-Adjusting Shock Ab-
satber; Belew, Choke &Automat-
leally Contralled by a Thernsostad

HI:,' ||1'i'c|_'1'_| 1_h1_-.~u|:_' 1_'.-:|r|||:'|a-]-: I |_|:!||' :-|_|:'511g.-'|
stiffenn up or relax accordingly.

A conventional motor today mav carry
as many as five thermostats, each one do-
ing some job automatically and doing it
well. One controls the radiator shutters,
another assists in heating up the cooling
svetem for more efficient performance
during the frst fve or ten minutes of op-
eration, and a third takes care of the choke
valve. There are also thermostats to reg-
ulate intake heat and to control the open-
ing and closing of the doors in the sides

of the hood. Automatic suction valves,
actuated by motor vacuum, control the
spark regulation on some motors, Anoth-
er new application of the suction valve is
mm connection with the coincidental starter,

This starting svstem was developed out

of a human failing. Engineers noticed
that when the average driver stalled the
motor he seemed to expect action by
pressing all the way down on the acceler-
ator. Out of this has come the arrange-
ment whereby you start the motor hy
pressing on the accelerator pedal. This
starting feature is auwtomatically disen-
raged while the motor runsg, because of
the suction from the intake manifold,
Stalling of the motor causes the suction
to cease, engares the electrical contacts
and provides immediate re-cranking while
the driver presses the pedal.

Far zome years the distribotor has car-
ried what is known as semiautomatic spark
control. Some cars have had full zuto-
matic control. The principle is that of the
governor. Small Byweights swing out as
the speed of the distributor shaft in-
creases. This antomatically advances the
spark timing. On one of the latest cars
there 12 an additional spark control which
dipes not come into action until the car is
hitting fifty miles an houwr.

Motorists are stopping onc of the new
cars by using the brake pedal as a “trea-
dle.” A power unit on the propeller shaft
supplies the actual power by harnessing
the car's momentum, the only physical ef-

(Continned 1o page 1264}
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These Models Show How Streamlioes Will Help Be-
duce Wind Resistance in Future Automabile

ULTRA-MODERN AUTO DESIGNED
TO SAVE ON FUEL

Designed to reduce wind resistance to a

minimum, an ultra-maodern automobile
now in the process bf construction will be

~featured by unusual operating cconomy,

Forty miles to a gallon of gasoline at a
speed of sixty miles per hour will be reg-
ular performance, its designers sayv. By
means of a patented manifold, engineers
will be able to regulate fuel consumption,
within certain limits, Tests on model
autos produced improved streamline ef-
fects in the design. Each wheel of the new
aute will be a separate unit, complete with
its own spring, no axles bemmg necessary.
The motor will be located at the rear as
an ntegral part of the rear-wheel system,
which will be detachable, making it possi-
hle to replace a unit requiring repairs
with a spare motor-and-wheels unit. Pas-
sengers in both front and rear seats will
be cradled between front and rear springs.
No chassis or frame will be used. Plates
will be welded or riveted. Wood will not

be wsed. The design provides more space  a Lti ;ill o1

MECHANICS

for passengers, discard
ing mud guards and sink-
mg the wheels into thdn

sides of the body, \\
ch R
MILLION-YEAR OL
LIFE SOUGHT
IN CHINA

#
How mankind lived one
million years ago may be
revealed by following two
clues, a low-browed skull
and a fragment of charred wood discoy
ereid not far from Peiping, China. Dr;
Ralph Chaneyv, of the University of Cali-
forni,, o ion to northeastern
Asia, Is stuidying the relationship of the
waood iragment to the remains of the so-
calledl Peking man, found near Peiping i
193 In the opinion of Doctor Chaney,
disgovery of charred wood near where the
Pe ]{u ng man's skull was found proves thntg

this carlicst-known inhabitant of Asj
kew the use of fire. Scientists place the q

1%3;1 he skeull at one, million years.
GAS inﬁ‘ EEPL%:ES STEAM

c ‘:fﬂ MIDGET LOCOMOTIVE

hen steam power failed in the minia-
ture locomotive of an amusement-park
railway, a gasoline engine was installed.
Supplementary connecting rods and a pair

Hew Gascline Entiﬂ.-: Wras Installed in Amusement-
Fark Lucomative When Steam Power Failed

of eccentrics peared to the transmission
taken from an automobile deliver the
power to the wheels. Thc engineer sits on
top of tender,

Y
?gf,uf
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GASOLINE ENGI RUHE
PORTABLE GENERATOR

FOR LIGHT WDRH 3

Weighing only thi'irn-fnr
pounds, a compact but complete
renerating plant is capable of
supplving electrical power where
electric energy from public-utility
lines is not available. The genera-
tor is run by a small gasoline mo-
tor and the two are built into a
single case which also contains
the gas tank. It develops 350 watts
of power at 350 cycles, and will
operate ten fortvewatt hghts, va-
rious tyvpes of searchlights, arc
and neon lights, radio beacons or
a one-fourth-horsepower motor.
As a separate unit, a rectifier can
be obtained for connecting with
certain appliances. The engine is
started by pulling on a cord
around the expozed end of the
flywheel. The tool or appliance is
then plugged in in the nsoal way.
The engine is air-cooled and self-
lubricating, oil mixed with the
gasaline reaching all working
parts through grooves in the hol-
low erankshaft. It will run from
three to five hours on one gallon
of fucl and is particularly adapted
for powering camp equipment, A
collapsible handle is supplied for
carrving, and the unit can be taken apart
and reassembled in half an hour,

¢ 74

LOW-SLUNG TRAILER CHAEE;S

PREVENTS ROLLING |

Rolling and weaving are eliminated in a
trailer chassis with an axle constructed of
two two-inch spring-steel tubes, permit-
ting the trailer load to be carvied lower

f{f«?ﬁ?';._ﬁ“ S,
I i B 1'

—-.-

||-“'..

Low-Blung Trailes Chassls wlth Four ﬁ_-r_fl-n:a and an
Axle Made of Two Epn.np; Steel

uHm VIt e, uLj:.rnf L._?FT’{ Cg

»/ ﬂ%m{

vl:_ﬂffl"l‘.'.,-

—

lad et
MECHANICS

215

Portable Generator

and Gascling Mator
i One Compact Uinig

than is the case with the ordinary trailer,
vet leaving adequate road clearance and
providing a level floor. Instead of the
usnal two springs there are four, spaced
across the length of the axle. Two of
them are outside the wheels and thus, no
matter what the width of the chassis, the
spring spread is only four inches narrower
than the outside dimensions of the body.
Widening the spring spread distriboted
the weight of the trailer house over a
much greater surface, preventing rolling
when in motion. In making tire repairs,
the jack is placed under the body instead
of under the axle, and a wheel can be re=
moved by loosening one not and taking
off two others. The chassis accommodates
any kind of trailer body, and six different
treads are available,
——

€ The first steamship vovage across the
Atlantic took twenty-five days.
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TAELE TOP HAS INLAID GAMES
ON BOTH SIDES

Owe Bide of Inlaid Table Tﬂ% Showing ||:|I:r|:tl:z D=
sign; Twelve Differest Woaods Were 1

Constructed as a jigsaw puzzle might be
put together, a table top, with inlaid de-

signs for games on both sides, is made up
of nearly 6,00 pieces. More than a dozen

kinds of wood are used, each pLI:L::LL for [:"_,1;":’&

its particular color value, Pieces of ebony
bring out black wherever desired. The ta-

ble top was built by Arthur Gagne in 1*':1'3“,5'.‘FE'I

VISUAL INDICATOR FOR PLANES

KEEPS PILOT ON COURSE

Mlots now can sec whether they are on

their course instead of listening for this.

information. Radio course indicators on
the instrument board have been developed
by the ‘n‘i.'cqtlnghmt-_.c Electric and Manu
facturifif company, he fyi
to use his headphones for weather infor-
= mation exclusively. For many years air-
wava have been marked by
? ":}':itr:mzi which transmit signals dayv and
tight in specific directions. The pilot has
been accustomed to tune his receiver to

this beacon system and listen for tone sip™

nals. So long as the tone signal was
steady, he knew he was on the course, By
the wvisual system, an indicator, in the
form of a meter, is placed on the instru-
ment panel. This meter, or course indi-
cator, operates much like the ammeter in
antomobiles, The indicator usually rests
in the center, marked zero, but when the

permitting the fyer

radio-heacon. )

Ay ;

plane drifts to right or left of the course,
it indicates the deviations, The complete
receiver for operating the indicator is con-
tained in a box about eighteen inches long.
Although the equipment consists of but
a single-tuned radio-frequency receiver, it
has unusual sensitivity. The use of a vi-
brating reed filter permits the operator to
listen to weather reports without inter-
ruptions to the course indications appear-
ing on the meter, The signals picked from
the beacon station by the receiver are a
simultaneous mixture of weather reports
and low-frequency indication siznals. The
apparatus associated with the receiver is
so arranged that these two signals are sep-
arated, permitting the operator to see the
one anid hear the other. In order that the
pilot will receive constant signals, a very
sensitive automatic volume control is ar-
ranged for operation in connection with
the recewver,, In addibion, a second meter
ia wsed to indicate the volume output of
the pilot's receiver at times,

PROJECTOR FOR MOVIE FILMS
SHOWS STILL SHOTS

For editing moving-picture film, a pro-
jector is now offered which throws on the

Picture Film: It Throws
Tame On a SCreen

Projector for Editin |_ﬁ Meovin

a Large 3till of the

screen a large still of the frame being in-
spected, thereby relieving eyestrain and
speeding up L]'u.-': work of mspcchun_ 111:*
:qﬁt[umtnt

J,:ql,nppl:d with a special



‘ CHt'D

POPULAR

MECHANICS

217

prism and projecting
head which permits the
picture to be projected
any convenient distance
and viewed right side up.
M rewind can be used
with or independent of
the projector head, and a
built-in splicer is heated
to an even temperature
to assure quick and posi-
tive honding of film. As
extra equipment, there is
a small film-pack camera
which attaches to the ed-
iting device instead of the
prism. The camera is
complete with film-pack
adapter, ground glass and
camera lens, and 15 of the
fixed-exposure tvpe,

T e
STONE-JAR FENCE
AROUND POTTERY

Stoneware jars and
milk crocks compose the
fence around a Pittsburg,
Kans,, pottery plant, The
fefice was made by cementing three and
five-gallon jars together and capping them
with smaller milk containers, Seconds or
slightly defective jars with little market
value were used, The fence contains more
than 1,4 separate pieces with a capacity
of 7800 gallons. Tt is taller than a man's
head and stretches a half block each way,

FEPRENF
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Store Jara and Milk Crocks Cemented Together to
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Scarf In Woman Passengei's Hand Shows How Rizing Air Corrent Is Cres
ated by Mew Design for Skip Funnel; Bmake Likewise Is Carried Upward

“"AIRPLANE" FUNNEL FOR SHIPS
sENDS SMOKE UPWARD

Shaped like the tail of an airplane, a
new-type funnel for steamships diverts
smoke skyward., The funnel has been in-

stalled on new Grace liners operating=he-
tween NeW York and California. An up-
ward current of wir—i5—created by the

stack’s shape, carrving smoke away,

CAPTAIN “SEES" ENTIRE VESSEL
{ WITH FIRE DETECTORS

To reduce the risk of fire at sea, detecs
tors recently dev eloped enable the Laptum
af a ship to “see” his entire vessel as far

er rescmbling a telephone mouthpiece., A
rise above a predetermined temperature_
causes the detector to set off an alarm.
Once the alarm is in action, carbon :Elu:n-:-

ide automatically s pumpe tht‘uug]l the

E\:

as the fire hazard 15 concerned, Air duets,

or channels, are fitted to every vulnerable

point of the vessel. At the end of each

channel is a small detector and extinguish-
{s..:"

? Form a Fence around a Pottery Plant air Ellfﬂﬂtlﬁ Jld Emut'lu.r
i F )
=
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pan would never have recognized the new
metals—not even if he had them in hand.
P Y Only by the aid of spectrum analysis, the

; wondrous new tool of science, developed

\"""-u J by Doctor Kennard for mineral prospect-
: ing, can most of these rare elements of

nature be found. So acute iz this instruo-
ment, that this sclenfist can detect an
amount equal to less than one ten-thou-
sandth of a milligram, a trace so slight
that the most powerful microscope devised
wotld have difficulty in finding it,
“Fortunately, a number of the rare
or uncommon metals are quite often
found in the same types of ores,” as-
serts Doctor Kennard, “Gallium, ru-
biditim, caeginm, lithium, zirconium
and at times other rare metals are

B INE-EUSH days, hike those
of 49 and "98, mav soon be
lived again,

But instead of a rush for gold,
the search will be for the rare and
little-known metals of the earth,
some of which are worth many
times as much asg the yellow metal
of international exchange, Such
a revival of prospecting is fore-
cast following the discovery hy
Dr, Theadore G Kennard, research geo-
chemist of Pomona College, Claremont,
LCalif,, of manv valuahle and uncommen—
metals in North America.

We wonder why these new metals
haven’t been sought and mined. The an-
swer is because science has only recently
devised a method of locating deposite of
theze unusual minerals; and some of the
metals are so scarce that industry has as

v eveloped no commercial use for them.  Top, Piece of Lepidolite Containing Five Rarg Metals;
¥ tf jt P . v i 1 Ee[::--.r, Screening Method of Prospecting for Ga
The old-time prospector with pick and Which Camnsct Be Used with the Rarer Metals

218
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0ld Dumps Like This
May Contain Metals
Moere Valoahle than
the Gold and Stlver
Originally Recovered

found in lepidalite.
Qluartz contains other
proupings. In zearching
for these rare metals one
should look first for de-
posits of silicates of igne-
ous origin in which lepi-
dolite and quartz occur.
Then with the spectro-
scope or spectrograph
tests should be made to
determine where the
richest ores are located,
The same methods wonld
prevail as regards forma-
tions containing any of
the rare elements. After
rich ‘finds’ are uncove
ered, the ore could he
processed to deliver its
metallic elements.”
Doctor Kennard has
developed a unique meth-
od of quantitative analv-
zis wherehy he i5 enabled to ascertain the
value of the rare metals in mineral depos-
its, as well as mercly name the elements
present. He can make guantity determi-
nations so fine that the amounts entirely
escape detection by the methods of chem-
ical analysis, The prospector seeking the
rare metals, he savs, should first acqguaint
himszelf with the formations and mineral
types in which the elements customarily
occur. From a quantity spectral analysis
the prospector can easily find out if his
mineral will “pay."”
» “Recently an Arizona mining firm sent
me ore samples for analysis,” said Doctor
Kennard. “The concern ‘suspected’ cer-
tain rare metals which their chemists had
been striving to analyze for three months

@’7{'7

more than GOLD

without success, Im ten minutes with the
spectroscope 1 had analyzed the ore and
found five missing clements., The amounts
present had been too small {for detection
by analytical chemistry !

The methods used by this voung re-
search geo-chemist in the new prospecting
are based npon the knowledge that every
element in nature gives its own distinct
color pattern when put in a flame, the light
from which is passed through a prism and
hroken inmto its characteristic lines or
spectrum, The photograph of this color
bhand i3 called a spectrograph. By noting
the position of the spectral lines on a
photographic plate, Doctor Kennard can
name what elements are present in any
ore. By comparing the strength of the

21%
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spectral lines with
standard plates
containing the
spectrum of the ele-
ments under ob-
servation, this sci-
entist can interpret
accurately how
much of the element
i in the ore under
sample. From such
“readings” it is pos-
sible to tell if a dde-
posit containing
rare metals 1s rich
enough to make its
working worth while, Some of the ele-
ments found by Doctor Kennard in North
America are scandium, osmium, yvttrinm,
viterbium, rubidivm, strontivm, titanium,
indium, gallium, caesium, zirconium, lith-
inm and hafnium, Strange names to most
persons, yet names that may become fa-
miliar within the next decade,

M what wuse are these metals?

Iridium, one of the hardest substances
known, 15 relatively impervions to acids,
Motre precious than gold, it finds use in
fine watch and compass bearings, pen-
point tips, and the hard-wearing surfaces
of delicate balances, Gallium, a bluish-
white metal, melts when held in the palm
of the hand, from body heat. Its terrific
radiating power causes its use in light-
houses, supplanting magnesia. Caesium
is the most photo-electric of any element

MECHANICS

vet discovered, and is used where the im-
pact of light is needed to instigate current
flow. Caesium costs five times more than
gold. If it could be found in quantities
and put on the market cheaply, it is pre-
dicted caesium would have tremendous
commercial Importance,

“The uncommon metals
arc divided into two main
rroups,” explained Doc-
tor Kennard, “Some are
rare because of actual
scarcity; others because
of Iimited commercial de-
mand. Not zo long ago
aluminum was classed
among the rare metals.
Then it was found useful
in evervilay life, A de-
mmand was C]"E-‘:'ltﬂd. A1l 2=
nomical way of re-
fining and manuiac-
turing developed,
and today alumi-
num i5s one of the
| cheapest and most
popular of all met-
als. Yitterbium, vt-
triwm, erbium, lith-

Top, Using Spectrograph to Identify Elements; Cen-
ter, Analyzing Spectra_of Varigua ernenta;  Helow,
Hesting Orce for Spectroscopic Examination

wm and titanmium are all metals that un-
doubtedly occur prominently in the earth’s
crust, yet no consistent demand has been
created for them. Science or industry may
develop at any moment a favor for one or
more of these metals to spring it info
prominence almost over night,

“Hafnium, priced at $40 a gram, is worth
twentv-five times as much as gold, and is
found in North America. Scandium was



dizcovered by spectral analysizs and 13
so rare that its chief use is
lahoratorics,

in science

Tt is worth what vou can

ret for it. Indium is softer than lepd
and makes a mark onm paper. It 18
found in zine blend and sells for

around F31L.5) a pram. Osmium 15 per-
haps the densest of all metals,
able because of true rarity.,

“Because the rare and semi-precions
metlals are often grouped together in
quartz and lepidolite ores of 1gneous ori-
rin, it i8 probably that tailings and ore
dumps of many mining operations of hy-
rone davs contain metals more valuable
than the gold and silver for which they
were once worked."”

There is no way to evaluate the money
worth of guch metals as iridium, platinum,
acandium, gallium, zirconium, cacsium,
rubidium, osmium, indivm and others
which undoubtedly occur in many mineral
communitiecs but which, to date, have re-
mained largely unworked because pros-
pectors have lacked the means or knowl-
edre of determining thelr existence, as-
serts Professor Kennard., It is equally cer-
tain that many miners passed through therr
hands precious metals of greater value
than the gold and silver removed. And that
immense values remain vet to he derived
from the dross of these old workings,

Demand already exists for many of the

'.._||I:~

Tap, Yiewing
Plate Helder and Flate on Which Phot
af the Spectra Are Made

Vigible Spestrum of Plege of Ore; Helow,
aphic Imprissions

little-known metals, and is growing for

others, There is every indication that the Fr'_‘\

next rush to mining- fields will not be for .

gold, but for the relatively more precious

metals now known chiefly to science, and

that the Morth Amcrican continent may

snon witness a revival of mining activities

rivaling those of the colorful days of Cali-

fornia, "49 and the Alaska rush of "98. *

e
MINERAL LIKE RAVEN'S WING ~ -

- %
Corvusite, or ravenstone, is the namel—
given to a mineral found recently in Utah
which has the iridescent luster of a raven's
wing. It contains a high percentage of
the rare metal, vanadium, and was found
in close proximity to the carnotite depos-
its which constitute the chief source of <
radium in the United States. Intimately 5
associated with the corvusite deposits are _{Q
the petrificd remains of ancient trees.,
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safety, that chemically generated
heat within the conerete affects
its serviceahility and that pro-
posed arch dams can be tested ac-
curately first in the form of mod-
els, These discoveries were made
in tests on a sixty-foot arch dam
especially constructed in a gorge
of the Sierraz on Stevenson ereek
in California. The dam, with its
walls curved upstream instead of
straight across from bank to hank,
withstood high water successfully.
Hundreds of instruments built in-
to the model revealed strains and
temperature changes within the
concrete, deflections of the wall
from its original position, changes
of curvature of arches under pres-
sure of water and even movement
of the bedrock beneath the dam.
c/ve

SEEPING HOSE FOR LAWN

KEEPS GROUND MOIST

Irrigation of lawns and gardens
is simplified by using a large hose

bt ' : :
Somersaulting Aute in Mid-Air as a E:i:lmd Car P'uu-l Beneath; made of woven fabric which per-
Both Come to Rest on a Platform with Springs .
mits water to seep through the

AUTO SOMERSAULTS IN MID-AIR sides throughout its length, thus applyving

TO THRILL SPECTATORS the moisture unEfnrm]}'.h W’!u:n filled, it
. o measures three inches in diameter, and
_‘-49;':2“':" AT a“mn'f':‘h’I'E"‘Eh“t_‘:'th‘:'_':hutt It is supplied in sections which can be
"u"u']'l]L'h '[JTU".']'L.I.':'H 'tl'.lrl]l"."r- E.I'.Id EI:II.“E- “'llhi.lut j,n,-in,r_id tﬂE’EI]]Er fﬂr ]D"g rl:'-i.'ll."hl'.'!‘-, -i'.II:H.I. ig.
spills for spectators, A racing car is start-  flexible and light in weight, Water is fed
el down a steep incline with a second car
close hehind, The first auto catapults into
the air and turns a somersanlt, the second
car passing beneath it while the leader is
still upside down. Both vehicles land on a
platform supported by springs.

tbmatzﬂ/

e
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_ __TESTS OF MODEL ARCH DAMS
( 7? 5 AID THE ENGINEER

Important discoveries have heen made

in recent tests of model arch dams, haold-

™ ing possibilities of economy and increased through an iron pipe or ordinary rubber
—_cficiency and safety in power develop- hose coupled to the oozing hose, and by
— ment, irrigation, water-supply projects regulating the supply pressure, the seepage
"3;- and flood control. Among the findings from the hose can be controlled to suit the

Garders Hose of Waowen Fabric Which Permits Water g
te Seep Through and Keep Ground Boist .ﬁ\?

were : that concrete dams are not station- l:'l.pﬂ.{:l!} -l:rf the,soil for ; 111HDTPEHH
g ary, that concrete is slightly plastic under El
‘-'? high pressure, that some forms of “ten- vl[lin::lt-:n:: ant =|1k are combined in a prﬂ‘!

e sion ecracks” in a dgm do not affect its J.Eﬂ'ﬂ that rivals rayon,
AT ML A A c;rLMxLJ..n_,LM \
f d m '{Ar‘-" w 1*—1_4_&
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ATOMS IN Hﬂé‘iﬂl*‘s BODY
LIKE “50LARK SYSTE S{':,r

What man eats is t‘-:fﬂ Lion
_which releases electrical currents
for the hody’s electrical circuit,
the nervous sveteni, and this :LII-
important rat!iat‘iuu is imparted
to food by the sun’s rays, Atoms
are not Billiard balls but are selar

systems, Pr. George W, Crile ex-
plains in al human
life. Atoms are the vehicles that

arc illed with solar radiance as so
many colled springs. Taken mnto
the hody as food, the energy-
carrying atoms are discharged in
body's protoplasm, the radi-
ance furnishing new chemical en-
ergv, new electrical currents, Doc-
tor Crile points out that the pic-
ture of an atom would look some-
thing like a solar svstem. In the
center, where the sun would be,

o Y70 W
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would be the nuelens, Around i,

revelve about the sun, would be

the electrons. The human body, sayvs Doc-

tor Crile, is made up of such atoms,

Csdl

REFLECTORS FOR ROAD POSTS
GUIDE AUTOS AT NIGHT

Red reflectors mounted on white posts
have been placed along dangerous curves
on one highway in England to make night
driving safer for motorists. The lights of
cars shining on the reflectors not only
make them serve as a warning, but also
show the path of the highway for a con-

-.|-l1.'r"| ﬂc distanc 1” r::l Ji { t::l__!.._;q_ ‘

() Tlaset Nams
Red EReflectors on Roadside Posts Wasn H'uqﬂrlln T
Might and Indicate Path -ul' Z!Il,g:l:rl.lﬂq.lI
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Ecofing Made of Cast-Tron Plates Which Looks Like Tile When

Laid; a Locking Key Holds Slabs in Place

CAST-IRON PLATES FOR ROOFING
EESEMELE TILE WHEN LAID

Cast-iron plates of special design are
being used for roofing on homes and fac-
tories. They are easily applied and give
the appearance of tiling when the roof is
completed. Each section consizts of two
parts, the plate itself and a rounded cap
which connects twao plates and Keeps rain
from entering between them. Plates are
spaced about an inch apart, the cap piece
i= placed in position over the flanges and
a metal locking key is inserted on the un-
derside of the cap. The key fits in a key-
way which iz part of the cap and extends
hetween and below the plates to a posi-
tion near the flange of the steel rook
heams, The key engages below thiz flange
and holds cap and plate to the beam. The
placing of the kevs is done from the top
side of the roof, eliminating the need of
scaffolding withion,

R —
fl Popular Mechanicz Magazine does not
publish the name of the maker of, or deal-
er in, any device described in its papes. but
this information is kept on file and will he
Turnished by our Bureau of Information
upon request accompanied by postage,
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CoAAY
r Midget Aute Like a Toy Wagon; It Is
Drelven by Mesns of an Accumulator

Two-Faseen

MIDGET AUTO LIKE TOY WAGON
DRIVEN BY ACCUMULATOR

Resembling a toy wagon with an en-
gine, a tiny auto atiracts attention in Ber=
lin whenever the vouthful owner goes for
a spin. It has room for two small passen-
rers, was designed by a German engineer
and is driven by means of an accumulator,

OLDEST MANUSCRIPT OF BIELE
HAS UNUSUAL PASSAGE

"Two of the nhltﬁﬁ!lﬁlz ']:!Il':h'i.hfl:‘ manu-
scripts, believed to have been buried in the
sand of the Egvptian deserc for more than
1000 vears, have been placed on exhibi-
tion at the Smifhsonian Institution. The
most stgmificant 15 a patchment manu-
script of the four gospels, which has a
unique place among the source materials
of Christianity. It was purchased in 1906
from an Arab dealer near Cairo and 15 be-
licved to date from the fourth, or early
fifth, century. Replete with textual errors
of the copyist, it appears to have been
prepared from two sources, probably the
“Antioch recension,” source of the Greek
testament, and the “Latin recension,”
which was the gospel of the early western
church, Thiz gospel contains one signifi-
cant passage which does not appear else-

.:| i
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where in manuscripts, Some critics hold
that the portion of Mark which follows
the Latin recension may be closer than
any other source now extant to the origi-
nil Greek gospel. The additional material -
iz found in the sixteenth and last chapter,
which degeribes the resurrection of Christ
and follows the ninth verze. The disciples
are talking with the risen Savior and the
text is translated as follows: “And they
answered saying, ‘This age of unrighteous-
ness and unbelief is under the (power of)
Satan which does not permit things which
are (made) impure by the {evil) spirits to
comprehend the truth of God (and) his
power. For this reason reveal thy right-
eousness now, they said to Christ, and
Clirist replied to them, ‘The limit of the
years of the power of Satan has been ful-
filled but other terrible things are near at
hand; and I was delivered unte death on
behalf of those who sinned in order that
they may return to the truth and sin no
maore, to the end that they may inherit
the spiritual and incorroptible glory of
righteousness (which is) in Heaven., But
go ve unto all the world and preach the
gospel’ ™ The manuscripts have been ac-
cessible to scholars in facsimile editions
for several vears.

POINTS FASTENED ON ARROWS
WITH POCKET-SIZE TOOL

)
Ltl%[‘ﬁts can be attached to arrows by the
amateur or

professional using a pocket-

D'rl.wirEl Bhow How Simple Knurling Tool Makes
a3y

tha Attachment of Points to Arrows

size knurling tool, This method eliminates

the ‘use of cement and punching with a
nail. The tool may be used in the shop, at
home or in the feld. Alominum nocks

also can be attached with this instrument.

Clagta Uk UE Ay
Sio W. U ah M
Qfg-du—t._c-?f



'1"':|in|1 to he constructed in England
| L et b R
British Jsles, Tt will have one

<

i,

n operation next vear,

i As an aid in lubricating auto-

RITIEH IS'.LES TO HEAR

. SUPER-POWER RADIO
, OVER TWO WAVES, 7

- I
Powered at 100,000 ]i1.|l.l;;./'.'l1.t.*i. a
super-power radio broadeast sia-

15 expected to serve the entire

long-wave transmitter for nation-
al programs, and a high-powercd
medinm wave for regional pro-
rrams, thus replacing two stations
now in operation. Engincers an-
wipate better-rquality broadeast-
ing and less interference from the
station, which is expected to be

5D
OCKING JACK FOR AUTO
HELPS IN GREASING

mohiles, an auxiliary jack which
rocks the car back and forth is
heing used i some service sti-
tions= The rocking jack 15 air-
operated through a direct line
from the compressor and main-
tains a gentle rocking motion through a
two-inch stroke. This makes it possible to
properly grease frozen shackles, and al-
lows the hnoe
-'h" II'.‘I'-II -]
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Arréw Points to Auxiliary Jack Which Rocks Car

While If I3 Gresssd, and Loc

au Lﬁgn‘:‘?{
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Tnp 'ﬁlﬂd Sugﬂrltm' at Work as Operators Pour in Gravel;

Syuekks well as automdbiles,
rt‘é'-‘#.w FVIAALALEN
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Buot-
Apparatus in Which Precious Graina Are Collected

GOLD SEPARATOR I3 PORTAELE
FOR PLACER MINING

Constructed so that it can be taken
apart and packed on mules or in a light
truck, a portable placer-mining machine is
heing offercd as an aid in the rencwed
search for gold., The separator has a high-
recovery rating, eighty-five to ninety-five
per cent, One gallon of pasolhine will op-
erate the one-horsepower engine for six
hours, while lubricating-oil consumption
iz amall, Only a small amount of water is
ordinartly required. A new-type rillle pan
iz uaed, its feature being the ease of re-
moval without stopping the machine,

SIX ELEMENTS IN MOTOR FUEL

TRIED OUT IN ITALY ( e,

|l|! o d ap[rrmr.-:] the sale of a motor
fucl containing six clements—ahsolute al-
cohol, aviation gasoline, benzol, acetone,
ether and castor oil. The proportions of
the ingredients for this fuel, known as
velox, were not revealed, but it 15 expect-
ed it can be used in airplane engines as

u,,.Jme’H .



Above, Making Pic-
tures i Statwary Hall
in Washingtan with

the Assistance of Long
Ladders

IZARDRY worked by the all-reveal-

ing eye of the camera has solved

some of the most intricate enigmas which

ever confronted the seasoned scientists of
the gpovernment,

A case in point is that of the camera-
man, M, L. F. Foubert, of the department
of aprniculture, who recently identified an
unknown parasite which killed a race
horse worth £5,000 by making microscopic
pictures of the contents of
a Aea's stomach.

Considering that the flea
15 so small that you can
just barely see it, vou can
well understand its stom-
ach 15 not large. Uncle
Sam’s scientific ferrets
found some fleas biv-
ouacked in the coat of a
thoroughbred which died
under mysterious circume-
stances. Eventually, the technicians as a
last resort dissccted the fAeas wnder the
microscope and delivered their stomachs
mounted on glass slides to Mr, Foubert
for photographing. By microphotography,
he enlarged the stomachs over 1,000 times

224 £

and, aided by poweriul mercury
lights, took their pictures. The pho-
tographer even held his breath dur-
ing that process as the slightest vi-
bration would have ruined the vastly
magnified art work. The pictures
showed traces of horse's bloed in
the stomachs. That blood contained in-
credibly small parasites—the disease car-
riers which had killed the race horse.
Certain grasses turn white instead of
green when grown in some soils, In mak-
ing mystery-solving pictures of those dis-




Eight, L'-lalhll|: n Mask,
Ong of the Seps &n a
Hapid and Inexpensive
Pracess of Producmg
Crovernneai MMAps ;. He-
Iow, Cutting Out Larpe
Figure Which Is a
Bramide E l&rgement
Il purited am Flyvina o=l

eased grasses, Mr. Foubert, utilizing filters
and artificial light, made exposares for
thirty minutes, or longer, Amazingly deli-
cate details ave reproduced on the nega-
tives by this practice. The lights are fo-
cused on the plant cells to illuminate them
so vividly that the pictures can be made
right through the very hearts of the plants
and portray what is transpiring within the
cellular tissue. By the process, Foubert
can predict in advance when green plants
arc ahout to turn white and when the
practice of scientific-contral measures will
be cffective and cause the white plants to

resume their natural verdant coloration,

The cameraman i1|1'|_'-l,'ij;i|'_-:'||' can show
in pictorial form why one particular leath-
er does not tan satizfactorily becaunse of
the uneven distribution of fat in the cel-
lular structure of the skin. Foubert has
solved some of the most bafling puzzles
ever passed along to a technical camera-
man. One of the epics of his marvelous
collection is a color slide depicting the
cannibalistic activities of a given bacteria
which iz parasitic on a zecond bacteria,
which, in turn, is gnawing away tirelessly
at the vitals of a living plant.

He has aided government scientists de-
vise a pictorial-record svstem to dentifv
domestic animals infallibly by the struc-

2%y
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ture of their hair. This is a stepping-stone
in the method of identifying human crim-
inals by the scales and structure of their
hair,

How would you pose a living fish in a
small aquarium if vou wished to make “be-
fore and aifter” pictures showing

MECHANICS

Posing a Pig Before Chart Which Makes
It Possible to K Record of Ins Dewel-
opment; Bottom, Hromide Entergement of
2 Dairy Cow

reproduce as white. But the use of a
yellow filter on the camera lens makes
the starch stand out as green against
the translucent iber. That simple ex-
pedient enabled inves-
tigators to trace the

inflamed and swallen spots cansed
by hacterial infection, and, subse-
quently, their appearance after
successiul treatment? The pic-
tures were made with the camera
mounted directly above the aqua-
tium in a vertical position. The
photographer, aided by profuse
artificial illumination, bided hisz
time until the pet was in the most
advantageous position. Cuorious-
lv enough, the artificial lights
were uged alzo to warm the glass
and the contiguous water. The

heat fooled the fish, That swim-
mer thought it was solar heat and swam
as close to the light source as possible—
amnd remained there. Just to prove that
fith are gifted with some depree of mem-
arv, that same creature duplicated his per-
formance several wecks later when the
second series of pictures were made,
How would vou photograph a cotton
shirt to show the penctration of starch re-
sulting from laundering F Science does the
trick by microscopic enlargement and the
uge of filters and lights, Under normal
conditions, both the fiber and the starch

zstarch in hotel linen which had been laun-
dered several hundred times,

Government photographers also bring
to light symptoms of diseased plants in-
visible to the human eve by the uze of fil-
ters and artificial lights. A typical case is
that of a certain potato disease which at-
tacks the vines and leaves of the plants
long before any signs of infestation are
vigible, The uze of lights and flters gives
pictures showing positive evidence of this
disease several months before its presence
is otherwise manifested.

'
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Anather pictorial puzeler hinged aroand
the portraval in film of the "wear-waorthi-
s’ of different samples of carpets and
rugs, The tazk assigned to the photogra-
pher was to show definitely the structure
of the Abers in these floor coverings, and
how they withstood strenuous service,
That was salved by powerful magnification
o cnlarge the desired images =o that their
most minute details eould be recorded.

A scientist in an airplane at different al-
titudes exposed sticky-glass slides directly
in the air blast in attempts 1o collect apeci-
mens of msect life present in the upper
air. The force of collizion was o great
when the insects struck the exposed slides
that many specimens were smashed. Thoze
remains, howeyer, were patched together

C 6T o
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Above, "ul'l.'.l:-llil:lg Brammuly Enlasgement al Cow: Lelt,
Maoking Picture of Rodenrs feom Canal Zane

like the parts of a jigzaw puzele and deliv-
cred to the photographers to e photo-
graphed. The ilentibesition of the inscets

wias inade posszible only by color micro-

eraphs,
These cameramen have also supplied the
answer to the problem of providing realis-

tie sl life-size |'-.",-|5-:':|-- of human beimngs,
farm live stack and bensts of huriden for
demonstrations and exhilats, The picture-
makers siggeated the nze ot bromide en-
Lirmements,

mounted on plywood, Ultimately the fe-

'|':‘:|'--u.' I!'I'I-.'ll'_:,;l'l' 21113 Were
ures were cul oib on oa bamd=iaw,

Photographers who photog
have many tricks to aid them in posing
restive, mervons and exeitable siuhiects, A
two-looped tackle 13 nsed to hold bahy
pigs quiet. The harness i mounted on a
special background, being operated by a
concealed attendant, The backsround is
spaced into uniform squares, and pictures
of the growing porkers are made at inter-
vitlz, serving as faithful records of growth
and development.

L'nele Sam has alzso evolved unique cam-
era stands to facilitate making pictures of
the body contour of experimental cattle
and hogs irom directly overhead. The plat-
form for photosraphing the backs and
sides of cattle is twenty-gix feet high, the
camera heing mounted in a vertical posi-
tion. The pose 15 Oxed so that pictures
taken at different ages of the same animal
can be compared and measured scientifi-
callv. A similar stand sixteen feet high is
nsed in making pictures of groups of hogs.

raph animals
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Sheveling Gold-Bearing Gravel Inta Motor-Driven Pan
That Imitates HangePamming Method
+1ix. mﬂ..n fu‘-i
L K T " C

GOLD FPAN OPEREATED BY MOTOR
COPIES HAND METHODS

3

Closely copying the old hand-panning
method of gold mining, a motor-driven
gold-panning machine has been produced
tor small-scale placer aperations. In order
to produce the same motion of hand pan-
ning, the combination of pans iz slightly
tilted, while a steel voke and saddle con-
nected to a rotating, ball-bearing cccentric
give a posgitive vibrating motion that set-
tles the gold. The gravel is shoveled into
the feed hopper of the new pan where it
is washed and screened over a coarse
punched plate and then a finer screen hy
the vibrating motion. The hner material
falls on the first of three concen-
trating pans, which has a coppes
hottom coated with mercury
amalgamation. The second
third pans have bottoms 1i:|1u|l§

]

i

with a special rubber matting 1o
catch the fine gold.

LAEHLEEE FLASHLAMP
AIDS PHOTOGRAPHER

By coating the inside of photo-
graphic flash bulbs with a peculia

L
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However, when choosing
the proper camera plates
or films, recalling that
the major part of the
photographic effect is due
to light of short wave-
lengths, the blue and vio-
let colors, it mayv be seen
that this method ap-
proaches invisible pho-
tography. Removal
prominently visihle ravg
especially the vellow col®
ors to which the eve is
most sensitive but the
camera plate s not, will
minimize the disturbance
to the subject who may
not even be aware of the
Hash nor of the fact th
he has been photographed. Such flash-
lamps should be a boon to news photog-
raphers who must get shots in court rooms 5w
and of timid or distinguished personages. -
Many bulbs are studied by the Westing-3—
house Lamp company in producing a ™
flashless flashlamp for commercial uses.

PUZZLES CUT BY STEEL STAMP
0 LOAINSTEAD OF JIGSAW

Fast production of jigsaw puzzles is
made possible by a steel die that cuts the
puzzles into the desired number of piece
by a simple siﬂ.mpiug process. The sharp
edged steel ztrips, which I'|~| m the die-can
be crimped into many .»h'.u-u.

[

deep blue dve, the visible flash can
he almost entirely removed with-
out destroving the effectiveness,
[f the eve and camera saw alike, cutting
down the visihle light this much would be
detrimental to Et:l:urmg good, pictires.

w!h‘O aﬂm

Left, Hgsaw Purrle:
Shaped Fieces:

Photo, Steel Clevel |Ilﬂ]

Right, Steel Stamp for Cuotting Owue Odd-
Bottom, Press for Operation of the Stamp §

bv an adjustahle mechanism. The rapid
stamping method is said to be cconomical
Iﬂr the small puzzle-makin op.

Yy C. }m%
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Stable Is Transformed into Attractive Home

This Auvractive Counery
Hoose Was Once & Sta-
ble; in Réesadding, the
Architeciure af the Bars
Was Retained and Em-
phasieed by the CFansint
Sunplicity of & Modern-
xgd  Early American Im-
fluence: Tap, Pictureadgue
COpen Staircase Lending
fromm Dining Room, #aad
the Eustic Garden; Bes
low, a View af the Living
Feom and Its Platn Par-
niphings, and the Chuaint
Entrance to the Hemo
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American |

Hnﬁe-l@@&é' eath eluﬁiejgu ated by Dials

Top, Dial of Seasons, Bhow

ing Possibllities of Machine
ads Wegther: Center, Ra-

diclike Regulators: Bottods,
the Hydraulic Coupling

Machine-made
weather for the home
has reached a stage of
_development where
“indoor climate” can
be controlled from
any part of the house
with resulators as
easy to operate as
the dials of a radio
sef, Visitors to the
Warld's Fair in Chi-
cagn see a display of
equipment developed in
the last few vears which
enaliles mankind to con-
trol the weather of the
home and be independ-
ent of outside-weather
conditions in any part of
the world, Automatic
weather machines ¢an
pow cool in summer, heat
m winter, add or reduce
the amount of moisture
in the air, and purify and
circulate the air through
the home the vear round.
Much of this equipment
15 economical to operate,
some i2 siited for installation on present
heating plants, and all of it is designed to

be within reach of the average
home owner., In one such unit,
known as a decalorator, stcam is
uscd for summer cooling, water
being the only refrigerant. The
steam creates a vacunm under
which city tap water is reduced to
temperatures low enough {for coal-
ing. A gas boiler is employed to
produce steam as well as the hot
wiater necessary for winter heat-
ing. the same ducts which supply
heated air in winter furnishing
the cooled atmosphere for sum-
met. A mechanical development
psed in such installations is a hy-
draulic coupling
which eliminates
much expensive and
complicated clectri-
cal-control equip-
ment formerly used
in air handling, and
makes possible a
considerable saving
in horsepower, The
coupling can be
manually or autoe-
matically operated
to contral the speed

of fans. Another installation utilizes the
principle oi the gun silencer to eliminate

.
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noise in an air-conditioning unit {for ofh-
ces, bedrooms or similar locations, Air
conditioning is only one of the services
such equipment is abhle to perform today.
It makes people independent of outside
weather on the coldest winter day or the
hottest summer night, eliminates dust and
dirt, does away with drafts and keeps out
noise, To show what can he accomplished
with these weather-making devices, a
“Garden of Comfort” has Dbeen balt at
the Century of Propresz where visitors
not only see the weather machines oper-
ate, but expericnce the resolts. Adjomning
the garden where weather is regulated, 1s
a home where the manufactured weather
also is controlled mechanically,

Bty
PORTAELE MOTOR-DRIVEN 8§

SPEEDS UP TEEE FELLIN

Easily moved from tree to tree, a light-
weight power saw is speeding up the lum-
herjack's job. The equipment, consisting
of a chain-type saw with a self-contained
gasoline motor, haz remarkable cutting
capacity. Hardwood trees fifteen inches
in digmeter can be felled in about twenty
seconds and the gpeed in 2oit woods is
greater. Engine speed is controlled by a

W

Tree=Felling Saw in Operation; Maote Small Motor at
Right Caontrolled by Cyéle-Type Handle

motorcvele-type throttle on the right han-
dle, while a switch on the other handle

ajﬂil the mu’t;J (Jﬁw#m
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Collection of Gold Nuggets, Hooks and Ornaments;
Imset, Golden Fishbook of South Amaerica

ANCIENT FISHHOOKS OF GOLD
DREDGED FROM RIVER BEDS

Fishhooks of gold, hardened by a secret
process, have been recovered from river
bottoms in which thev were lost hundreds
of vears ago by their Indian owners in
South America. Dredges have brought
up from the river beds of Colombia theze
hooks, gold exrrimers, fimperant fiose nngs
and several nuggets, The larpest nugpel
weighs over ninety grams and contains
pold worth nearly fifty dollars. One of
the fishhooks is valued at £4.23, hased on
the amount of gold which it contains,
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EARTH SEEN FROM THE MOON Q{:{

WOULD APPEAR BLUE (3 § /0 3

&,

If the earth were to be viewed from the
moon or from some other distance out in
space, it would appear as a bluish planet.
This iz the decision of Prof. V. M. Slipher,
of Lowell observatory, who determined—
the color from spectrogfams made photo-
graphically of the eartlfshine on the moon.

Lirht from the eartly was reflected back
to the scientist's delicate instruments -—*:,:

P]ut_[_.: 15 of a reddish huae, .
T Hagatay/
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Eight, Loretta Tuormbull,
Ditem Called "“Queen of
the Cuathosrd HRacers,™
Warrma Up Her Boag
EBeclore an HEveor; Nowe
How Powerful Maotor
Thiists Mose of Crale
Out of Water

By JULIAN LEGGETT

UNNING an outhoard

motor throngh its
paces over a wave-torn
racing course is just like
ritling a bucking broncho,
except that a high-powered boat produces
more jumps per second and far preater
speed,

Not every one can drive an outhoard
racer. The wave-jumping pilot must know
what to do and when (o do it, he must
have a superfine sense of balance and he
must possess more than ordinary courage
to stick to his tiny hull when the going
iz rough.

At the starter's zun, the outboard boat’s
nose 15 thrust high out of the water by
the drive of its powerful motor, so the
driver’s first job is to throw his weight
forward onto the deck to prevent his
mount from overturning backward or
veering off at a crazy angle. As the boat
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gathers speed, the pilot gradually shifts
his weight until he is sitting far enough
back to keep the bow, or nose, well clear,
This reduces friction between the bottom
of the boat and the water, increasing speed
s0 that the tiny hull is racing along at its
fastest pace in a few hundred feet. The
specd depends, of course, on the size of
the motor and construction of the boat.
Making the turns i3 another test of skill
since weight muzt be adjusted as the
speeding hull is swung around the barrel
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buoys to reduce the time of turning and
the chance of capsizing, The experienced
skipper knows that cutting down the numi-
ber of turns enables him to get more
speed, 50 he swings wide and makes two
turns suffice for the hali-dozen seattercd
around the Ave-mile course, In the early
days, the driver often plunged his clinched
left fist into the water to serve as a pivot
on which the boat turned, but a broken
arm probably would result from trving
this trick at the higher speeds of today,
The whirling propeller on an outhoard
hydroplane, a tvpe of hoat that attains
exceptionally high speed, revolves about
three times as fast as the average airplane
propeller, making the small craft very un-

of the WAVES

stable and increasing the importance of a
sense of balance to avaid spills,

Flashing across the water at express-
train speed 15 productive of more thrills
than perhaps any other form of sport,
Some of these rough riders of the waves
have deserted airplane piloting and auto-
maohile racing to flirt with danger behind
the wheel of a tiny outhoard. On onc oc-
casion, Lawrence Masters, Chicago driver,
was leading by a wide margin when a rod
in hiz engine let go, bombarding him with
steel bearings. Then the rod broke loose
and pierced one of the two life jackets he
was wearing., The pilot was knocked onto
the deck of his craft and narrowly escaped
averturning four miles out in Lake Mich-

Dver the Tops of the Waves
Goes This Speedy Craft
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Top, Siart of a Race around Manbattan Islamd: Naote
the Waves; Below, Two Views of Exgiting Momantss
Bottom, Taking a Fast Turn around a Buoy

igan. Other drivers tell
of close contact with
the more perilous side
of the game. Some have had steer-
ing cables break and whip arownd
their necks and into their faces,
inflicting painiul injuries,

When the tiny boats race around the
turns with the stern of one almost touch-
ing the bow of the next, danger is niding
high. If the leading hull strikes a wave at

Art Saverberg in World's
Fecord Time Trial of 58.%1
Miles pir Howr

Cwariggy Cha plunm
the WIOng :mg'h:- FLZI'I{M-

following probahly will cut right throogh
the capsized boat, sending it to the hot-
tom and perhaps seriously injuring one or
both drivers. Almost anvthing can happen
if the outboard racer gets bevond control.
Boats have been known te throw their
drivers twenty-five feet or more, or to
drag them down when they failed to free
their legs from the small compartment un-
der the deck.

Bt for all the risks, cuthoard racing
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has a record of few serious accidents and
it holds an undeniable appeal for bovs and
men, girls and women. The game is voung,
scheduled regattas having been held for
only six or seven years, but each year
brings new faces into the circle of come-
peting drivers,

Precautions for safety are heing taken

by manufacturers and federal and state

authoritics, cooperating with
the Natwonal Ohathoard asso-
ciation. For instance, every
driver is required to wear a
life jacket, which s cumbher-
some even when drv. T it 1s

Top, Right, Off to a Fly-
ing Siart in Lapton Tre-
i_m:.' Evemt; Lefs, Chuck
[all, Leader among QOut-
board Skippérs. in His
Bpaedy Cralt

wet, and 1t usually is, its weight i3 abhout
fifteen pounds, something .of a handicap
te action but giving the wearer plenty of
protection,

At present, outhoard motors used for
racing are classihed, starting with the new
stb-class “A” in which the engine has a
piston displacement of only seven and
one-half inches and a speed between twen-
ty and twenty-five miles per hour. This
motor 15 desipnated by some manufactur-
ers as "M or midget. Then comes the
“A” class and on up to “F,” with displace-
ments ranging to sixty cubic inches and

speeds to sixty miles per hour, Class “C”
probably is the most popular, although the
larger motors attain higher speeds. For
instance, Art Sauerberg, a professional,
set o world's record for outhoard motors
at S8.91 miles per hour with an “F” motor.
Other profesgional drivers, and amateurs,
have crossed the hftv-mile mark, but the
game is 20 young and motors and racing
hulls are being improved so rapidly that
records established today probably will be
broken tomarrow,

Back in the early days, each driver had
his own ideas about how to pep up his
racer, Some used shaving cream to Inhbri-
cate their motors, while others favored
vaseling and similar preparations, Fuel
mixtures included the combination of
wood aleohol and caster oil or that of
henzine, alecohol and castor oil. Today,
special graphited heavy oil for lubrication
and racing fucls especially adapted to the
outhoard motor are in use,

Likewise, motors have heen greatly im-
proved, In addition to outboards for figsh-
ing, hunting and other evervday purposes,
special racing jobs are being produced in
Tohnson, Caille, Evinrude, Elto and other
factorics. Specd ratings are available for
vach motor to tell the owner what he may
expect if his hull iz constructed properly.

Pioneers in the game had widely differ-
ent ideas on how to get more speed out of

{Continued to page 12540
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cryatals underlving them and not in their
own natural shapes. Aluminum on plati-
pum agsumed the dimensions of the plati-
[EIn E['r'm'Ht:LI:i s far as length and breadeh
were coneerned, though the aggregations
of atonmls kept the greater height charac-
teristic of aluminum. Thus, the deposited
film is no loose layer laid over the surface,
but is grij‘ilpci] by every atom in it.

FUNGI USING ARSENIC AS FOOD
'/ PRODUCE DEADLY GASES

e L
“Xﬁ\ings that are rank poison

« Lhriving on
~to other plants, and to animals, certain
i.q::flll'.g‘i have been found to have astounding
f||- wetites for |:n:|11$\mmh of arsenie, Two
th aths in Great Britpin, apparently due 1o
Sthe action of thes e}nmlda on aArsenic-
= oot ntaining walls, inspired the U, 5 de-
partment of gpricultore to study this prob-
'::,I-:.-u- mmﬁl_thal some forms of
= fungi fed on arsenic compounds gave off
T poisofions gases in abundance. As a re-
e It, fit is recommended that compounds

< of aysenic should not be vsed as preserva-
< tived for matedials kept jn inclosed spaces.

|
BOY'S CAR RUILTJFROM RUEBRBISH
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Drawing of Hml:rl'|l| Pra
A, Edison; Nawe

GIANT LIGHT SHAFT PROPOSED
A5 EDISON MEMORIAL

As g memorial to the late Thomaszs A,
Edizon, a 400-foot shaft of light projecting
into the sky is proposed. The lipht would
he penerated by a giant dynamo in a
building in Menlo Park, N. J. Mrs. John
Evre Sloane, daughter of Mr, Edison, sug-
gests the memorial,

wl:j for the Late Thomas
iant Shafr of Light

THIN FILM CLINGING TO METAL
MAY PREVENT COREOSION

v 7 Better protection for metal surfaces
against rust and corrosion may be one of
the practical results of a recent discovery

ﬁ by two British physicists. Their discovery
has te- 1o with the way thin films of atoms

F_ 0or molecules arrange themselves when de-

el N posited o the suriace of other metals by
"'"?{*5 the electrical method known as “sputter-
y

Iy

ing.” They found that the atoms arranged

]n_mu_ es_in thy shapes of th-:: :11r:ta]ln.
W: | IJLLW

!
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G2 od EUNE AT LOW COST

Seventy miles on a gallon of gasoline at
a top speed of thirty-five miles per hour
iz the record of the avto which a fourteen-
vear-old Los constructed
mother’s

Vear- 5 Anpgeles Loy : :
from  junk-pile rtmt;‘;(l:, his
dishpan and a 1918 mgtorcyele engine, The

This 'Hl.d..m:t Car Is Just
a Fil= Jisnk, Having
Huoen B1I1It Tram Rubbish
Materials, But It Runs

iich has room for only the
modlern radiator shell, Dhut

little car, w
driver, has -
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Gold Dust Forced to Float in m&v

By forcing tiny parti-
cles of pold to Aoat, plac-
er-mining operators are
conducting a successzful
recavery business, Ma-
chines for applving the
Aotation principle have
been placed on the mar-
ket recently after thor-
ough tests, Comparative-
Iy coarse gold is recov-
ered by the wsuoal riffles,
matting and mercury trap
and then comes the re-
covery of the fine, flour
gold which usually is car-
ried away by the wash
water. The flotation unit

¢
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Hand-Panning Method
af Recoviring Gold
ﬂm‘np:rﬂl tz Machise
‘That Forces the Fine
Grrains ta Flaat

>
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may consist of one,
Reagents,

twio or
usually pine oil for frothing
and xanthate with a hardwood erecsofg

and shipped as bullion. F I.Iczntut:u-némz;l
reagents, used in small quantities

are inexpensive, costing from t\-.
to four cents per ton of I'Iut:muu
feed, Outside the cost of |11n-
dling the gravel and tailings, ﬂh:
whaole process of recovervy costs
but ten to hfteen cents per ton.
The machines, some of them
adapted for easy transportation
by mule back or automobile truck
are bailt to handle from five tons
of gold-hearing sand and gravel a
day and up. They may be used 1n
recovering values from old low-
priade mine dumps, as well as from
placer operations, often turning an un-
profitable venture into a success,

more cells,

for collecting, are added in minute quanti-
ties to the fine pulp and water left after
coarse gold has been removed. When the
mixture has heen aerated. the particles of -
gold attach themselves to the air bubhbles
and float to the surface, where they are
quickly removed, In this manner, con-
centrates containing from 3300 to 55,000
per ton may be obtained and shipped to a
smelter for refining. Or, the gold may he = working conditionz and safety in mines.
geparated by amalgamation with mercury % Large lump coal which stands handling
or dissolved in evanide, then precipitated w L]]‘ﬁiﬂtmﬂl - mmmg

- - Peeey Copt 96

-
-=C0OAL BEING MINED WITH SAW
Ei_ INSTEAD OF EXPLOSIVES {'-"
g

Coal is now beinr mined with a saw in-
stead of being broken loose with explo-
sives, The development of the coal saw
to ite present practical state has improved
hoth the quality and value of coal, min-
ing men claim. Tt has likewise improved

deiz, o

Rol




PROGRESS OF POWER PLANTS
REVEALED BEY MODELS

Advancement in the design and efficien-
cv of power plants is demonstrated by
two models recently placed on exhibition
by the Westinghouse Electric and Manu-
—fruring company. One model represents

the Manhattan steam engine of thirty-two

years ago, while the other is a miniature
g% modern turbine. The steam-engine model
is more than seventeen times the size of
the turhine, yet both original plants pro-
duced the same amount of electric cur-
rent, 7,500 kilowatts. When the Manhattan
engine was replaced by the modern tur-
Inne 2ome time ago, the output of
the New York power station was
fquadrupled without enlarging the
space required to house the old
engine, The turbine enables the
madern man to produce far more
than his predecessors, yet at low
cost. F. K. Moulton, Chicago en-
gineer, points out that in 1931,
the equivalent of the mechanical
work that a man did in a day of
ten hours was done by electricity
at an average cost of about two
cents. More work was done by
electricity alone in the United
States in 1931 than could have
been done by all the horses and
men in the country if they had
worked ten hours per dav, every day in the
yerr. The nation’s enormous produoctivity
can be traced largely to efficient machinery.
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Left, Modern Turbine and, Right, Old-Fashioned Steam Engine; Both Fﬁg\
duce Bame Power But Engine Is Seventees Times the Size of the Turbine

How Eollers Helped
Being Plated cn Wheeled Base, It Was Pulled to New Site

:
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WATCHES A
IN TEN MINUTES
BY TIMER

| w.  Regulation of watches
f,....,.'in ten minutes, instead of
‘,'“m\_ll'u tenn davs ordinarily
Lwconsumed in setting the
- timepiece for maximum
G‘.;L'-‘ﬂfientjr, 15 made possi-
Jule by a new electric tim-
Accurate time inter-
vils, given by a gpecial
cleetrical corrent of 100
cycles per second, are
supplied, with the special
current deiving a syn-
chronous motor similar
to those that have come
into such wide use in electric clocks. With-
in the new timer, an image of the watch
halance wheel is reflected on a mirror, and
a flashing lamp controlled by the precise
motor flashes. This makes the watch's bal-
ance wheel seem to stand still when the
watch and motor have exactly the same
speed. This stroboscopic effect allows the
jeweler to inspect and diagnose any trou-
ble in a watch, as well as to regulate it.

ET.

oo
ERJI?Q STAND RIDES ON ROLLERS
TO SITE TWO MILES AWAY

When it hecame necessary to vacate the
site of an nufn-rnur track in California,
£ (4 v 4 g mgd B

e
- —

in Moving Race-Track Grandstand; After

the operator placed his grandstand on
larre rollers and moved it overnight to a

2ite qugcg away, where iLnow stands.
Crud , Z"’L‘lﬂz
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Latest Air-Transport Flane in Europe;

Mote How the Twin Cahins Are Constructed under the Wings., with

the Cabin Foof &= Pact of the Wing: Each Cabin Has Two Wheels

CAEINS UNDEE WINGS OF PLANE
FOR PASSENGER SEREVICE

Departing from ordinary construction,
builders of a new French passenger plane
laced the cabins under the wings instead
f on the fuselage. The ship is a four-

wheeled “;;Eiwh a fromt motor
tn pull and a rear motor to push,

OUNTAIN PEN WITH INK EA‘LTGE
‘éd OWSs WHEN TO REFILL

T

There iz no
cuessing about
whether it is time
to refill 3 new
fountain pen
equipped with an
ink gauge. The
ink level is visible,
The pen is ebony
black material and
is fitted with a
gold pen point,
' iridinm tipped.
C7Y A~
MUSSEL FAEM SUPPLIES SHELL

FOR PEARL BUTTONS

Muszsel farming to produce shells for
the pearl-button industry has been con-
ducted as an experiment for several
maonths in Texas by Dr. M. M. Ellis, of

the bureau of fsherjes, U, 5. department
of mn:ﬁi‘!‘?‘&.’“ﬁﬁ%ﬁﬁ?ﬁupply is
|JLZi'I!'I].:' destroyved rapidly by erosion and
pﬂ]l n in rivers. In average years, the

o

STAMOARD
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GAUGE RLWAYS

TRAHSRAREHT
HEVER

DELCEORS

pearl-button  industry  purchases about
25.000,000 worth of shells from fishermen.
The experimental farm 1s so arranged that
the various species of mussels are reared
under a wide range of conditions. In this
way, it is possible to determine the most
desirable tvpe of food, water temperatire,
mussel-bed composition and other factors,
The mussels are planted in concrete
troughs which are divided into sections,
Tt has heen found that musscls can exist
as long as nineteen months without food,
During this period, there is virtually no
erowth. Fed continuouzly they grow rap=-
idlv. It is believed that the most econom-
ical time to harvest them s when the mus-
sels are between three and five vears old,

suts
TONS OPEN KEYLESS LOCK
BEY MANY COMEINATIONS

Operated by —
push buttons that
can be arranged to
waork more than
40000 combinas
tions, a kevless
lock has been pro-
duced. It may be
opened in the dark
without the aid of
a light. All of the
buttons an which
the combination
has been set are
pressed at the same time, instantly open-
ing the lock. The combi may he

E]'I.d.E{.:’Ell .atE:EBL‘ :
Yod .
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Above, Milot Conversing with
Radla Dispatcher; Right, Dis-
patcher Taking Barometer
thl:linp; Priparatory 1o Add-
B W Landing & Plane

Evy H W. MAGEE
r'I"'l."n.'l Frhousand feet above the cornhelds
of Towa a United Aiwr Lines passenger
plane is -I‘.'|.".:|-.il'_:_; toward Chicaga :.'rn-l:
howr, Up
tront the piot and his mate appear bored
by the vista stretching below. In the cabin
a pretty stewardess passes magazines to
passengers who try to appear as bored as
the pilots.

Gazing idly from your window, vou
note the overcast sky, the thickening haze
ahead and the leszened vizibility, A while
ago the sun was shining. You hegin to
worttder if it will rain, what the weather 15
like in Chicago, whether vou will arrive
on schedule, OF to the right there 15 a
flash of lightning, You wonder if the pilot

242

B . o
Des Moines at 150 miles an

saw that, He probably did, hat the pilot
isn't worrying about the weather. He's
probably wondering if his wife will drive
to the airport in the rain to meet him, For
he knows the weather all the way to Chi=
cagpo. As a matter of fact he knew about
the storm vou see ahead before he left
Des Moines. Probably he has made an
“end run” around the worst of it. Since
taking off he has found out it has started
to tain in Chicago but that visibility is
good, He knows the condition of the lit-



tle square vou see below that is an
auxiliary landing feld. He knows
the west side of that field is soggy
and would avoid that side if he
landed on it.

How does he get all this infor-
matien and lots more which you, a
passenger, know nothing about?
Probably you have guessed it—the
radiotelephone. Inside the flaps of
his helmet are earphones. In front
of him is a little transmitter. He is
never out of touch with the ground
for mare than o fow minutes, And
when he calls, day or night, twenty-
four hours of every dav and zixty
minutes of every hour, a man stands
ready to respond with information,
advice aid—whatever the pilot asks,
He's the radio dispatcher, the man
who pilots the pilot, and the chap
this piece is about,

At the turn of the century, many
an ambitious vouth with time to
spare could be found at the railroad
station most any day. He struck up
an acquaintance with the telegraph
operator, and if the key-pounder
was good-natored, he agreed to
teach the youngster the key in re-
turn for sweeping out the office and
carrving in ¢oal. Eventually the
bovy might be found sending dots
and dashes ordering the milk train
to take the siding for the Bullet
limited.

Today modern youths are wear-
img paths to the community air-
ports, drawn by the same magnet
which attracted those of another
generation to the telegraph offices,
Theze ambitions bovs enviously
witch trim young fellows in neat
uniforms conversing with pilots
speeding over the air lines and long
to be on the zame chummy terms
with the flvers,

The radio dispatchers fill brand-
new positions created by a brand-
new industry—commercial avia-
tion. Each is being trained and is

<

Dispatcher an Roaf
ol Adrport Convers-

ing with Pilay af

Traneport Platne

about ta Land: lrom

This Remote-Contral

Faint the Dispatcher

SEIVER §8 ExEtra Lives
[or the Pilot
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traming himselt for advancoment in this
industry, and dispatehing i just a step in
the ladder. The average dispatcher knows
next to nothing about the technical de-
tatls of radio. He can change a tube,
change the frequency of his set by twirling
a knob and may be able to change the
equipment in a plane, just a matter of dis-
connecting a few wires and supports,

But the dispatcher does not keep his set
in repair—he leaves that to the mamte-
nance erew—and the vouth who starts on
the road to dispatching by building his
own set may only be wasting time, While
the dispatcher is not a radio expert, he

e 'r-r b ] S0,

Abawe, DHepateher in the Radic-Control Eoom; Mote Clock Which Indicates Time for Calling Each Ship in
the Air and, at Extreme Top, the Dial Which Is an Electric Wind Indicatar

knows a lot of other things vou wonld
never suspect from his title,

He has a good working knowledge of
meteorology, for instance. Also he is a
pretty fair weather forecaster. Im addition
he knows his geography, at leazt in his
own territory. He knows the terrain, the
location of all landing fields, the condition
of these felds and the exact route of his
air line. Last of all, and probably most
important, he knows his weather. He
knows what the weather was yesterday,
what that means with relation to today,
what the weather conditions are 100 miles
away now, and just about what the weath-
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er is poing to be two or three
hours hence at any poeint within a —
rading of 200 miles,

Often the dispatcher also knows
another job or two. He may be
the station manager, or he may be
a licensed mechanic. For the avi-
ation industry iz insisting on a -
broad general foundation for the
personnel so every man will have
the best possible chance for ad-
vancement., So the chap aspiring
to be on speaking terms with pi-
lots peeds more than a knowledge
of radio—he needs the training
offered by an aviation school
since he is more likely to land a

! a,
KA

Indicatin
Brlow,

job if he knows three than if he only
knows one,

The dispatcher who keeps the ships
moving acts for the station manager who
15 the responsible man at each airport.
While the dispatcher is a garrulous per-
som, his topics of converzation are limited.
He doesn't twirl a knob and decide on im-
pulse to ask Pilot Johnson over at Omaha
how last night's rhummy game turned out.

‘,-f'-'l"‘-"?-"

Above, Studying Dispatcher Blap
Locatiom of Airparts;
echanical Ear Ueed din
Teating Hi::manﬂ and Head-

There 15 a rule hook
which shows him how to
give his information to
pilots and he 1= not al-
lowed to deviate from the
hxed formula. He writes
his messares before he
speaks them, and he
copies everyvthing the pi-
lot savs., So does another
listening dispatcher or
two, 20 there is alwavs a
two-way check,

When a ship is ready
to take off, the dispatch-
er receives a test call
from the pilot on the
ficld. The pilot has an-
alyzed the weather, so
the dispatcher gives lim
the correct time and tells
= him on what schedule to

repart while in fight.
Once in the air, the ship is covered by
two stations, the one he has leit and the
ofie toward which he 1s procecding, the
latter usually being designated the con-
trol station.

Above the dispatcher’s desk iz a clock
with a dial circled by letters, each combi-
nation of letters reprezenting the time a
pilot 15 to be called by radiophone. The

{Contimeeml 1o page 1204)
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without tipping over. It
turns around in a space
the size of a three-foot
circle and can extend
nearly half its length he-
vomd the top of a wall
without toppling over.
Bix of the welders have
lheen constructed by the
Westinghouse Electric
and Manufacturing com-
pany for the Lehigh Val-
ley railroad,

7¢ 7
SKY'S “STAR DUST”

MEASURED BY

LIGHT COLOR

-}
L
s Measurement of :11e
= amount of “star dust”
“#he heavens has been ac-
= complighed by studving
the colors of the light of
the stars, Astronomers gt
+ Yerkes observatory, Uni-
ﬁ Vet o TaEn, talet=—
T late that the amount of
'| = zaseous and solid mate-

"= rial lhetween the earth

and one of the most dis-
tant stars is not more

—— '?1
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Top, How Peace-Time Work Tank Is Loaded on, or Unloaded from. Flat
Car: Baottom, Tank in Use for Welding Beside Railroad Tracks

WELDER LIKE WAR-TIME TANK
USED ON PEACE-TIME JOBS3

Closely resembling the war tank, a mo-
hile electric are welder has been tested
succezzfully for vse in rehabilitating rail-
road tracks, steel bridges and other indus-
trial property. The machine. weighing
more than five tons, is a long, narrow
tractor, only thirtv-six mches high. A gas-
oline engine drives an electric generator
which supplies current for the welding op-
crations, and for driving the tractor from
place to place by furnishing power to elec-
tric motor-driven tread chains, Small in
width anid height, the machine can he
parked adjacent to railroad tracks without
interfering with passing trains. In spite of
its weight, the tank easily ambles over
railroad rails, climbs an eight-foot ramp
onto a standard railroad flat car, fights up
a steep thirty-degree bank and runs along
side slopes as steep as forty-five degrees

than could be packed in-
to a hali-inch cube. The
astronomers found that ohservations made
with a fortv-inch telescope showed that
the light of distant stars is dimmed in its
passage through space and that its color
15 reddened. The same effect was noted in
observations made at the Lick obzerva-
tory. Distant stars appear somewhat red-
der than those closer to the earth, an ob-
servation which soggests effect similar to
that which makes the ravs of the sun look
red when the sun is mear the horizon and
its light travels through a thick laver of
air. The density in interstellar space is so
clight that if the contents of the half-inch
cube could be drawn out in a straight line
with the same density, hght traveling at a
rate of 186,000 miles per second would re-
quire 10,000 vears to cover the distance.
While the number of larger particles be-
tween the earth and a star cannot be ac-
curately determined, it is probable that
there is not more than one dust particle
per fifteen cubic inches,
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WRAPPED ICE IS NOT AS COLD
AS THAT LEFT EXPOSED C e

If you wrap the ice, the box is not as
cold as though it were left exposed. The
faster the ice melis, the lower the temper-
ature around it, so when meliing 15 slowed
down, the temperature rises. Another rea-
son for not wrapping ice is that undesir-
alle odors are condensed on its moist,
cold surface. Studies by the bureaun of

75

LS

home economics  have “revealed  that
wrapped 1ce I:H.Tl’fi'ﬁnt maintain milk and
meat at a temperature low enough to be
::u::n;aii[%u{l safe dn the ordinary ice box,
Py
DOUBLE WHEEL |ADDS SAFETY
IN TESTI TIREE-['.I' Ly

As an added safety factor, a fifth wheel
was used this vear on some cars in testing
tires on the IndianapoliE mopdt speedway,
In speeding 1n & counter-chockwise circuit
over the brick track with4ls quarter turns,
the right rear tire gepirally shows wear
first and a blowout af high speed may be
disastrous. In testing tires for some of
the cars, the driveérs run until the tire
failz. To protect them, a flange, carrving a
smaller but comgplete wheel and tire, iz at-
tached to the fight rear wheel amd when

the regular tivk ghes Nat or Ir]::tl..-llfn:l. the
g 4 . o

———

Extra Wheel on Racing Car Whith Protects Driver
Testing Tires i Case of a Blowout

car comes to rest on the emergency wheel
and tire, making it asy o stop,

Showiag the Five Ways in Which Combination Garden-
and-Field Implement May Bo Uasd

FIVE-IN-ONE TOOL FOR GARDEN
USEFUL ON MANY JOBS

Designed so that it replaces five ordi-
nary tools, a seven-edged garden imple-
ment =aves time for the gardener, the
nurzeryman and the beet or cotton-feld
laborer. As a spade, the tool will break
almaost any soil with its four six-inch steel
tines. When plants are above the pround,
it can be used for mulching the s0il be-
tween rows and for chopping out weeds,
The implement also is nseful for raking up
mulech straw, leaves and rabbish, for hoe-
ing and for trimming walks and drives, or
outlining lower heds. A seven-inch blade
across the back serves the purposes of a
push-hoe and of teols used for cultivating
under overhanging branches, The imple-
ment welghs only thirty-five ounces.

7 2

7 ok
SINGING CRICKETS GUARD HOME

In Japan, singing erickets, kept in fancy
little cages, serve hoth as pers and watch
dogs. Late in the dayv they begin to sing
and continue through the night. Japanese
houses are light and if anvone walks
acroga the floor, the bamboo strocture
shakes. The vibration frightens the crick-
ets, their gsong =tops, and the unvsoal si-
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1|~ infected glands to San

SHIPPING OF MOSQUITO GLANDS
CUTS TREATMENT COSTS

By shipping glands of malaria-infected
mosquitoes mstead of the live insects,
_costs of treatment of paresis, a brain dis-
case, have been reduced considerably. This
is the accomplishment of Dr. Bruce Mayne,
U. 5. public health service research work-
er, who says t11"|—_|1|pp-|riy e Hve—tremet
costs the government 3200 per mosquito.
Now, Doctor Mavne firet uses the infected
mosquito on paresis patients in the hos-
pital where he works, then removes its
salivary gland, which contains the malaria
4 parasites, and ships it to distant institu-
4 tions. The cost of shipping a package of
Francisco from
* South Carolina by air mail is only §5.50.
£ By
ELECTRIC “"HEN" RADIATES HEAT

AND ELIMINATES DEAFT

_i-ff.-r_r:. 5701 33

Frr FLEC e

Attachi
eather B

Might Observations MAre Made
Lantern Containing Candle to

Faper
locn

~

LIGHT FOR WEATHER BALLOON
AIDS NIGHT EEADINGS

3 By attaching small paper lanterns con-

T aining candles to pilot balloons used by
he 11, 5 weather bureau, meteorologists

f :j Sare able o make might readingsWind d=—
+ gection and velocity are determined to
r_.:'_!, E‘:rnviqlc airplane pilots with forecasts of
)i currents, The gleam of the illuminated

ralloons is followed as easily after dark as
~the wunlighted bhalloon during the day.
~Each balloon, about thirty inches
in diameter, is filled with just
enourh h}'clrngru to insure its as-
cension at a rate of 600 feet per

Tust as a hen keeps her chicks warm by
radiating heat, so does an electric brooder
send its warmth outward instead of draw-
ing cold air from the floor. Many electric
brooders of the fan type draw air from
the space near the foor and discharge it
through a ventilator at the top. By a
chimney arrangement, this brooder draws
the air from the top, warms it, and sends
it out beneath a canvas curtain. Conse-
quently, no chick, éven on the ontermost
fringe of the brood, is subjected to cold
draft, and as a result, a much higher per-
centage survive, it 15 claimed.

e e T B — L

minute, The ascent is carefully
timed and watched through an in-
strument like a surveyvor's transit,
Seangular readings being taken at
one-minute intervals to ix the
halloon's position. By computing
“-3 the balloon's direction and speed
\"..T:._ of travel for cach minute’s Hight,
! the velocity and direction of air
currents throush which the small
hag rises may be determined.
Thus, airplane pilots are warned
against dangerous air levels,
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] Cooking utensils arc now being
made in colored aluminom.
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E:mndu ‘Which Radiates Heat fram the Bottom, Heeping
Eh:l.:l:: Warm snd Ellminating Drafts
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CHEATIN’ O’ Man River

Train Mearing Qutskirts of Portsmouth While the Ohia River Was at Flood Etair ;m:l. Had Covered the
‘Tracks; the City Itself Is Bow Frotected from Water by a Floed Wall

A STRANGER, entering Portsmouth,

Ohio, might think that knighthood is
again in Aower and that the mighty wall
which rises grimly from the Ohio river
bank is a medieval barrier raised to repel
savage attacks from opposing clans, How-
ever, there is nothing ancient about Ports-
mouth, a thoroughly modern city of 60000
population. And the three-mile concrete
wall, thourh built for defense, was not
planned against armed invaders. Tts pur-
pose is to keep out old man river.

Portsmouth, with bhondreds of other
towns and hamletz located along the 1,000-
mile Ohio water course, has experienced
several disastrous foods, Ttz people and
millions of other folks living adjacent to
flonding rivers, thus pav heavy tribute
for man's follv—the ruthless slaughter of
timber in vast hill and mountain sec-
tions. This unrestrained pillage destroyved
huge natural reservoirs of thick, tree-leaf
sponges which hold in c¢heck melting
snows and rains,

Over the vast watershed of the Ohio
river—an area comprising 214000 aquare
miles—millions of acres of once timbered
slopes have been left open to zoil erosion

with resultant quick run-off of snow wa-
ter and rain. In these regionz small feed-
ing streams to the Ohio become powerful
destructive forees within a few hours fol-
lowing a downpour. And when heavy rains
oceur generally over the upper Ohio val-
ley, the Ohio river is frequently forced
above its banks by swollen tributaries.
Weary of lood damage, Portsmouth de-
cided to build a wall to o1l the Ohio, and
in 1908 the first section, of a mile length,
was built, Then came the worst flood in
Ohio wvalley history, the 1913 invasion
which gave the wall its baptism. The bar-
riecr was designed to hold out sixty-two
feet, twelve more than flood stage. But
the 1913 flood reached a height of sixty-
eight feet before coming to a stand.
Though the damage at Portsmouth was
estimated in the millions, loss was greatly
redtluced in the lower residential area and
in all the business district, the only parts
of the city protected by the short wall
completed at that time. The wall retarded
the flood for several hours while huge
quantities of houschold goods and mer-
chandise were moved to higher pround.
So it was decided to completely wall the

249
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loads of debris jamming
streets and allevs, would
have given HMortsmouth a
coatly cleaning-up job. But
because the wall nosed out
the riverby an eighteen-inch
margin, all this nuisance and
loss were avoided, Conserv-
ative calculators credit
Portsmouth’s flood barrier
with saving the city 31.250,-

river side of the town,
linking its defense
with that of the Nor-
folk and Western
railroad, abowpt two
miles away,

Late lazt Mareh,
the Ohio, pepped up
with its spring tonic
of snow water and
rain, again went into
action, As the river
approached flood
stames, anxious eves

scanned river bulle=
tins. A lull in the ris-
ing tide hrourht
hopes that “ole man river was wearyin®”
But a few howrs later the river ohserver
for the district reported heavy rains over
much of the Ohio basin, With this added
reinforcement, the Ohio continued rising
until all localities, from headwaters at
Pittsburgh, Pa., to the river mouth at
Cairo, IlL, were menaced. At Cincinnati
an eleven-foot rise in twenty-four hours
was reported.

At Portsmouth where the flood stage 18
fifty feet, a crest of sixty and seven-tenths
feet was reached. Lacking flood defense,
the Ohio would have entered the city in
depths varying from one to-ten feet, par-
alyzing business. Stocks of merchandise
and household equipment would have been
Inst, Thousands of people driven from
their homes, would later return to fnd
their possessions sodden wrecks and Aoors
covered with river filth., Countless truck-

'

Above, Fleod Wall Holdi
Showing Section Which Would Have Been Flooded, Except for the Wall

Batk Ohic River: Below. Aerial View of Partemouth

O, a tidy sum thege davs, The wall was
built in three one-mile units at a total cost
of 850,00, Its average height is seven-
teen feet, In thickness, the barrier is
about eighteen inches, heavily reinforced
with steel, and it withstands a head pres-
sure amounting to five tons per eighteen
feet of height by one foot of width, This
tremendous force is exerted when flood
waters near the wall top.

Because of its success in turning hack
the March rise, the Portgmouth flood wall
has been of great interest to department
of agriculture officials and to other civic
leaders whose towns lie under flood men-
ace. HRecently, several delegations have
visited Portsmouth to inspect the barrier
that humbled the river. Any one may safe-
Iy hazard a guess that work will be started
on similar walls in many municipalities in
the near future,

i
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SEVENTEEN-YEAR LOCUST DIES

AFTER MONTH OF FLY

For almost seventeen :."E“i'll:'ﬁLIhf_‘ cicada,
or seventeen-vear locust, burrows and tun-
nels its way under ground before emerg-
ing into the sunlight of spring. Crawling
up a tree, it sheds its soiled shell and
spreads its wings for flight. But the proe-
ess which gives it wings dooms it to a
brief existence in the open. Its mouth
parts are so injured that it eannot feed.
In less than one month, the cicadas sing
their song, mate, deposit their eggs and
then die of starvation, _ :

Gl | 5%

SELF-DUMFPING ASH TRAY TIPS
CIGARET INTO RECEIVER

Cigarets are kept fram falling from tray
to floor when burned to the ends by em-
ploving a self-dumping ash tray which
automatically tips the nearly consumed
smokes inte a receiver. The holders on
the edpee of the trav are fitted with springs
sensitive to heat. When a cigaret hurns
back to a point where the heat expands

real

!
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Ash Tray Which Aotamatically Tips Cigaret fnto Re-
celver; In Is Actuated by the Heat
the spring, the holder is raised at an angle
which slides the stub into the trav,
R —
I Twenty-one million acres of American
land, more than the arable acreape in Ja-

pan proper, ]1a\rj¢en ruined by erosion.
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Portable Battery Mounted en a Teoy Wa.enn Uaed by

Service Sration to Start Ealley Cars

PORTAELE BATTERY ON WﬁGUH
HEL F‘g sTART AUTOS
i

One Califor 'Mtié(‘ﬂ'%Tﬂ N ouses a
portabhle battery, mouwnted a chilil’s
wagon, to help start balky mtm By f1amp-
ing terminals to the starter cable :tml
stepping on the starter, power is nhtained %
direct from a twentv-one-plate, 230-ampere
battery in the wagon,

ANTI-MOTH DYE FOR CLOTHING
SOUGHT TO REDUCE LOSS

Inm an effort to reduce the ravages of
maths, amounting to $100,000,000 per vear
i the United States, scientists and chem-
ists are secking to produce an anti-moth
dve for clothing, Some six hundred moth-
proofing materials have been patented,
not including fumigants. but at present,
only one dyve on the market is moth-repel-
lent. The problem is hemng tackled at thiEy
University of Ilinois by H. E. Ritchey,
Textibe—FEoundation fellow, under the di-
rrcnnn of Dr, LR, Shriner. First, the in-
vestigators seek determine whether
moth repellents will retain properties when
combined with dyves. Tf they do, the next
problem iz whether the anti-moth material
will interfere with the coloring of the
dves. Tht__-fl’l.l!.‘ll. material would be cffec-
tive, have' no objectionable odor, should
adhere eyenly to the fabric, be UNTECOENiz-_
able on the material, not dust off, not he _,:
toxic to man, and he reasonably priced.
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arkmen at Hoover Dam

AERIAL CARS CARRY WORKMEN
OVER COLORADO RIVER

Workmen at Hoover dam are carried
from the Arizona zide to the Nevada side
of the Colorado river in aerial cars travel-
ing about 600 feet ahove the river. There
are nine cableways strung across the Black
canvon about one-fourth of a mile apart
and these “skips,” as they are called, play
a big part in the construction of the dam
since they transport both men and mate-
rials, carrying 150 tons at a time. Watch
towers strung along the Nevada side di-

"™ rect the movements of the cars, the oper-

"y
&y

ey

%

ators telephoning from the towers to the
main station.

———_

A machine seals cellophane over milk
bottle tops and fastens it in place with
lored tape,

rassimg the Colorada River in am Aerial Car
Traveling on a Table 600 Feet above the Bed of the Stream
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BURNING CLOTHING
OFTEN PRODUCES

DEADLY GASES

Burning clothes give
off deadly gases which
are responsible for many
lives lost annually in fires,
Thiz conclusion was
reached after an investi-
gation conducted at the
Palytechnic Institute of
H?&ﬁﬁm from
various types of fires
were investigated in a
small structure consisting
of a single room lined
with asbestos and con-
taining three windows
and a door. Openings
made posgible the sam-
pling of gases at various
levels, Combustible ma-
terials tested’ included

ous textiles, and articles
containing rubber. From
the tests it was decided
that persons attempting
to escape from fires have
probably been overcome
by gases cvolved from
their own burning cloth-
ing and have lost their
lives by breathing these
gaces. When the clothing is burning, it is
almost inevitable that the wearer will in-
hale the gases produced, and woolen car-
pets and draperies add to the hazard.
Wrapping a burning person in a blanket,
providing hand extinguishers for incipient
fires and better gas mazks are some recom-
mendations resulting from the tests. Cel-
luloge materials burning in the ahsence of
air give off highly toxic concentrations of
carhon dioxide and monoxide. The con-
centrations of these gases are lower in a
gasoline fre, mndicating that a person could
breathe gazes from a gasoline or oil blaze
longer than those from a wood or cellulose
fire, Rubber-insulation fires gave off con-
siderable amounts of saturated and unsat-
urated hydrocarbons, free hyvdrogen and
appreciable quantities of highly toxic hy-
drogen sulphide, along with large amounts
of carbon

wood and cellulose prod- -
ucts, oils, gasoline, vari- |

witaxide Em-rl diix[de. Decan-
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position of woolen mate-
rials produced the other
toxic Faszes mentioned as
well as hydrocyanic acid,
ammaonia, nitrogen and
hydrogen. Natural silk
; produced praszic acid and
ammonia as well ag sev-
eral other gases. Three
distinet lavers of gas were
generally encountered,
one at the ceiling, one on
the floor and an interme-
diate laver consizting of
more nearly pure air than
cither of the other two.

MOVABLE PRICE CARDS IN RACK

en thousand changes in price cards are
available in a system that employs a metal
frame to display movable cards. The frame
or tack snaps onto the standard display-
card frame used in stores. A flip of the
finger removes it for quick changing of
prices or heading. Each clerk or depart-
ment head can make price-card changes
the moment new displavs are required,
with assurance that ne errors can occcur in
spelling or Opures. The svstem includes
the frame, assortment of headings and
price cards, mask and nen-imfammalle
transparent face for the frame.

AS ADVERTISED

3f7% 250
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Battom, How
ﬂ.npuu After the Change Has Been Made

Top, Inserting Card in Frame:
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Hew Moving Light Changes Expres-
Bloi on Face of Small Statue;
Positions of IHumination Are Shown

Mote Arranpement in Center

ARE CHANGED EAEILYSG 4 7"
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LIGHTS ERING SMILE OR FROWN
TO STATUE'S FACE

By changing light direction, a small
statue can be made to smile or frown. Con-
cealed lights border the inside of the
frame. By letting these lights blink on and
off in rotation, shadows on the statue arc
changed, thus alterning the expression,

TEST REVEALS AGE OF WRITING
BY INK ACTION ON PAPER® %/ §

Chemical methods of detecting the age
of writing have been produced by Dr.
Siegiried Turkel, research chemist for the
Vienna police. Al writing inks contain
chlorides, but in widely variant quantities,
The chloride, of which common salt is a
variety, slowly spreads in paper, though
tiivizible to the human eve. The Vienna
expert, by a simple chemical reaction, re-
places the chloride in a document by me-
tallic silver, deposited as g black image

It'lll-i-f_' that -D-I' a kodak priot. Im the same
operation, he bleaches out the normal ink
dyve, The document, photographed to vield
a chloride print, takes on a new appear-
ance, depending on its age. One houar old,
the writing is clear black; one dav, clear
but with broadened lines; four days, mar-
gin of pen stroke hazy; ten davs, quite
fuzzy: sixty days, small loops in letters
clozed ; giv months, small writing i]ltp;il:l-_-,
and one tl.‘.l two years, entirgly Jl]tgth!

A etvned Lece ™
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Left, Dréssing Tabla
with Lights o Each
Bide of Table Taop:
Additional Lights un
der Drawers Give
Full-L.eageh WView;
Righle, P« a  Paakor
Bun by Eleciric Motoy

Belenw, Mechanlcal Darner Which Makes the
Jal sa Slmple That Even @ Man Can Mend
Hiz Own Socks; It Lifw the HRemaiming
Uswern Theeads se the Threaded Meedle

Can Be Slipped through the Raised Lioops |
Until & Firm Wearing Burface [3 Formed:

Mo Skill Is Beguired to l-.|‘|l|":|;.I|: gthe Darmer

Above, Electric Slicer and Shredder Which Can Be
Used in Preparing Fruoit and Vegetahles, Geating
Mutemneg, or Making Bhoestring Potatoes ar Cabs
bage Slpw: Below, Electric Mixing Bowl for Cream,
Eggs, Salad |.J|1'..:-il||:;_ Lighe Hatter, or Cake Icing;
Hole in Top Allows Salad Ol or Other Ingredients
to He Added While Mixer Is '.'_'I'.l-:__7r|1i.-||:; Gilass Can-
negr 1 Lepduatdd in Pints, Cupsd and ODunces,
Eliminating Measurinmg Uiensils




of DOING IT

| el —ii— | :

| Abpve, Clothetlne FFastener

Which Takea Up Sag When
Knurledd Skeeve Is Tuorned. and
Eliminates the Meed for Knot
ting er Splicing

Ahave, DHaappearing Hose in Sink for Epoay-
ing DHskes oF Vegortahles : When Mat in Use,
the Three-Foot Hese Dirops Ouor of Sight,
Leaven Lnly the Downspray Nomzle Ex-
posed ; Lele, Sink Faueet with a Valve el
by Pressing against the Bubber Whee!, Mak-
e It Poasible to Fill a Glass with One Hand

Bolaw, Flewer-Fot Holder Which Can Be Fastened to
a Wall or Frame and Can Be Adjusted o the bise of
the Container; Right, Dresser with a Surface of Bake-
l5te, and Lights Incased in the Frame around the Mir-
rary the Light  Switelh Is Loested an the Sile of she
Frame within Easy Feach of Persaon Using Dresser
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~_ Oil Well Two Miles Deep Only Produces Gas

much weight was on the point of the drill
at the bottom of the well. The total weight
of the drill pipe at 10,881 feet is about 240
tons and the driller was able to keep the
weight within the limits of fifty pounds of

any [Ec*,r‘_il pressure on the bit,

GAR‘MENTS FROM FLOUR SACKS
MADE AT LOW COST

"™~  Garments and household articles are
E'“'Fihnﬂ' miade In many communities, at vir-
"'*' tually no cost, from fowr sacking after
& ™™ the material has served its original pur-
e Fh-:u as a container. The sacking has been
Qgiuuml to lend itself to many uses, one
home-economics teacher supervising 100
pupils in making from it undergarments,
dreszes, bed sheeting and even curtains,
"? Some of the sacks were dyved various col-
-

%&
Top., Instruments for Gauging
Amount of Pressure on Dnlli
Egulpment; Highki, Framewor
That Incloses Drill and Other
Apparatiis

In the search for oil-
bearing sands at lower

- levels, an oil well in Cali-
E? fornia has been drilled to

a depth of 10881 feet,
over two miles deep,
without striking oil
sands, Gas from the well
is being piped to several
cities, Drilling at such
depths frequently results
in loss of the drill bit,
which mav mean wecks
of “Ashing™ to recover it.
In reaching the two-mile
depth, the ntmost pre-
cautions were used. One
hundred and forty tons
of concrete were poured
in the foundations for
the 100-foot steel rig,
and every known instru-
ment to aid in the drill-
ing of the straight holes
was called into service. For instance, a ors and thus converted into inexpensive

weight indicator told the driller just how  and jeasily ]&undfr'a%d'ms'ts.




. COSMIC RAYS
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OF PARTICLES

That cosmic rays are
composed principally of «

positively charged cor-%|,
puscles or particles is in- |

dicated by tests under’
the supervision of Dl
Thomas H, Johnson,

Foundation,
cosmHe=TIv counters H.-I;T
ranged in line so that a
record was made only

"when all three were coin-

culentally dizcharged by
cosmic radiation, Doctor
Johnson obtained results

f
TESTS SHOW ) +

-.r\J
the Bartol Reeedrchv|§
AVith three.s |§
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Berlin Streey Cars Transformed [nte Travelng Billboards by Decorating the
Sldes with Removable Placards Advestisiag Varlows Preducia

that sapport the theory
that rays are particles. In addition,
found that cosmic rays smazh into the at-
mosphere of Mexico City with more in-
tensity from the west than from the east.

DUMMY CHAIR SHOWS FABRICS

TO AID SALESMAN ~ Co B

Fabries used for upholstering can be dis-
plaved better on a dummy chair outlined
in a picture frame, A gentle pull on a han-
dle at the back tilts the plate containing
the mold of the chair so the salesman may
slip in a zample square of vupholstering

@j“lb ic. .'rhi n t11n:! jlj.u r;.-;]u il .,ud the
— — =8
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STREET CARS ARE BILLBOARDS
FOR ADS ON WHEELS

Berlm 15 wsing its street cars for mobile
bilfboards. The cars are decorated with
placards and run over the surface-line svs-
tem, the placards being changed at inter-
vals to advertise various products,

CATFISH USED IN NERVE STUDY
TO AID MEDICAL SCIENCE C 7/ )G

Because the nerve of the cold-blosded
eatfish degenerates slowly, seientists have

1
taken that fsh as a means of learning more
about the nerves of human beings,
":" They find that when a nerve ]-:j
cutl, degeneration sets in over the 2

w whole part bevond the point of i

. severance, beginning near the cut-~,

~and proceeding outward., This n"i'_':r
mulrnr:r' to what has been as-

sumed heretofore regarding the 770
—

Avas cialled into service when the

. §¥ action of injurl_:l pervies. The hsh
"';c'\]'mrnm ‘nters found that changes

< blooded animals take place too

Fabrics _Displayed by Picware of = rapidly to give a good picture.

Chair; Fight, Inserting the Mate-
rial ina rum-ﬁ Hate EF.I'm:I: Cre- TN
' ated by Heavy Line [ \Whenever you find that vou

'ﬂ:lu the mjured nerves: of warm-—
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chair stands upholztered in

a new fabric,
can he displayed exactly as it
would appear on the real cha.l.r

M(./[J:“
[ -

Any material

N W J

Jf“’fd

wish to know more about any ar-
ticle in this magazie, write our
Bureau of Information, inclosing
return postage.
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This 'Ffmnr:" Boreen

Can He Fitied Easily

inta Standard-Size

Window or Cut for
Child Sizes

{*”‘*T.LLM_L._ ‘Qﬂ

FLY SCREEN WITHOUT FRAME
IS EASILY INSTALLED

Easy to install and practical in opera-
tion, a frameless flv screen has been pro-
duced,
measuring the height amd widih of each
window opening. It 1s made i all stand=
ard sizes. The screen is full length, cov-
cring top and bottom sashes, There are
no rolling parts. Only a serewdriver 12 re-
nuired for installing the screen, which is
of all-metal construction, When cleaning
is necessary, the whole screen can be im-
mersed in seapy water or other solation.

TUBES CONTROL GIANT MDTDES
BY VARYING SPEED
&'l

Vacuum-tube control for synchronon:
motors has been EIL‘.!.]U]:IL"Iﬂ by Dr. E. F
W. Alexanders jncer of
the GFneral Electric compansy

—pottant ficld Ior the systeinp

slow down the propeller motors. With
the new equipment, the turbines operate
at one 111::1{;:}';1“ the time but the speed of
the pro ler motors can be varied by
changifig the frequency of the current fed
to them throurh the vacuum-tube con-
trolf Instead of the L-:l[Hd.II'I COmMmunicat-
in ders to the engine room for a change

No ftting is required, other 1|1:1Wm:h"'_‘mt which

An an
romises Fﬁrﬂ
he the electric ship., Steam-turhines oper-
ate most efficiently at uﬂl gspead and 1t a5 E
neceszary to slow down the turbines to=,

{-:t 7{}?‘BETTER TEAN WATER

CHANICS

in specd, the apparatus makes it possible
for him to regulate the speed of the driv-
ing motors directly from the bridge. The
control system for demonstration pur-
poses consisted of a 400-horsepower mo-
tor and eighteen thyratron tubes, Power
ted into the bank of tubes directly from a
4,0M-volt line was converted by the tubes
into different frequencies before it was
delivered to the motor. This varving fre-
quency i the current resulted in varving
speeds of the motor. With commutator
motors, efficiency between power line and
motor shait is about ninety per cent. Tube
control is said to raise this efficiency to
ninety-cight and one-hali per cent.

Ce2 3
COOKING KIT FOR THE CAMPER
FOLDS INTO COMPACT UNIT

All the necessary implements for broil-
ing, irving or baking outdoors are con-
tained in a cooking kit for campers which
folds into a compact unit, The broiler is
made with an extension handle for long-
range use and the oven iz a folding at-
utilizes the same heat
1sed for frving, All the parts pack into a
small canvas earrying hap;, and the weight
15 ten and one-half .

I:'I:i:- IBE ChistHe far Campers Which Contains Al Facil-
Itiea for Frying., Baking ar Hrailing

DUST PUTS OUT SMALL BLAZES

Fire-ighting |:I1 fathers 2
small blaze az cﬂ'{[wntlv as '|'|'.|J.|.I;'T withott
doing the damagelwater may do has been
r!uq‘]nprﬂ by an 11 TIECT ¢ Univer-
sity of Washingt ’lht: dyat is played

Y/ ”«TE:W
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¢ on a fire in an aerated
= mass through a hose and
smothers the blaze by de-
veloping a large quantity
of carbon-dioxide gas un-
der heat. The duast does
not ahsorb water, looks
+  like coarse flourand flows
like water under treat-
ment. A pressure of 200
pounds can be put behind
it. A specially designed
fire engine using the dust
haz been tested succeszs.
fully and it has also been
used satisfactorily in a
small hand extinguisher.
—=3L 7
MIDGET CAMERA
TAKES PICTURES
FOR ENLARGING

Tiny but extremely
sharp negatives, from
which enlarged prints can
easily be made, are pro-
duced with a baby cam-
era so small it fits in the
palm of the hand., Thirty-
si consecutive exposutes can be made
without reloading, the pictures being thir-
teen by eighteen millimeters, The films
can be joined and projected on a screen

—Pagr study in negative form, or can be used
“for exhibition purposes if a positive is
Emad-e. Enlargements to postcard size are
;‘.-cn:n reely distinguishable from originals,
and enlargements up to eight by ten inches
are possible. Although weighing only five
ounces, the camera has many of the fea-
ﬂ'urts of large and expensive ones.

POPULAR MECHANICS

Smali Camera, Welghing Only Five Ounces, Which
Ma ures ble for Enlarging

1 YA LR
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Comiort for Warm Weather Can Be Obtained by 'F‘]a.n.tl.n.-ﬂ' Grass an a Rm[:ﬂ
Nate How It Can Be Trimmed During the Growing Season

--|_|_\_‘_\-“-

GRASS GROWING ON THE ROOF
KEEPS HOUSE COOL

Temperatures in the home ean be con-/
tralled bhetter if the raof 15 covered witk\\g
prowing grass. A Long Island architect
has found that such a ro nﬁeeﬁsﬁi—ﬁﬁ_:;ﬁl:
warmer in winter and at least twenty de-
grees cooler in summer. His home i3 cove-
cred with a roof of grass growing on eight
inches of sod laid on a waterproof foun-
dation. Two lavers of sod, held in position
by wooden suppoerts running around the
hase, sides and top of the roof, were laid
in reverse position, the lower laver with
the prass facing the roof and the upper
layer facing outward, Im time, the roots
of the two lavers grow together, the grass
underneath rotting and acting as ferti-
lizer. The grass is watered by pertorated
pipes running along the top ridges, the
water being turned on and off in the.
howse. The grazs muast be cut occasionally,
but the roof zeldom requires repairs.

——— e —

s

[ There are seven metallic elements light-
er phan aluminum, o g .

;_ab'c,u:.r.e.em n e Jeabione

.r@/ﬁ-. Fig
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Sticam of Water That Call-
Twenty:-Seven; Feet or

WATER LIFTED BY COIL SPRING
IN DEFIANCE OF NATURE

Defying the laws of Nature by lifting
water higher than had been considered
possible, a pump consisting of an endless-
steel coil spring mounted on two pulleys
has been produced. The free-turning wheel
is at the bottom of the well or other
source of water, while the drive pullev,
turned by a small electric motor, is at the
reservoir to which the liguid is delivered.
As the spring paszzes over the lower pul-
ley, the curve causes the coils to spread
slightly, scooping up water, which is lifted
within the hollow core of the spring and
thrown out at the top as the cail is spread
by curving over the upper pulley, The in-
ventor says that the pump will supply a
steady stream of water to a receptacle 100
feet above the point at which the coil
picks up the liquid. This is done by using
a spring with an inside diameter of one
inch. In a test tower twentv-geven feet
high, a one and one-half inch coil spring
delivered thirtv-seven and onc-half gal-
lons of water per minute to a receptacle
at the top, nearly double the volume lift-

ring Arrangement Lilts
ore from Socurce

“Fhoal Y W
A one-third-horsepower motor Was used

i by 2ome modern fJumps o

producing an efficiency of seventy-eight
per cent at 290 revolutions per minute.
As many as ten pulley and spring arrange-
mgnts may be installed on the same shaft.

)

AFE COPPERPLATING METHOD
ELIMINATES CYANIDE USE

Elimination of dang:rnu*—‘. cyvanide solu-
3 for ::uppe:;planug of steel can be ef-

»! L'-.Hﬂ through the nse of a new electro-
lating «

nf'fﬁn:rd Asgpmplex copper salt is
e in thc hath, along with sodium sul-

ph tte and boric .11:111 Only one minute is

,_‘:.*TL||1'I.1FL(] to obtain a sahs{aﬂur\f cOpper

depos it with a low electrical-current den-

'-.JJ- sity in the mew bath. This method is sai
9 td produce copperplating less subject to

- dererioration through wear than onc em-

R:Sp]u_'. ing cyvanide, which is very poisonous.

]
STEERING CONTROLLED BY AIR

{;J L 3} ‘!' MAKES DRIVING EASIER

Imcreaged ease of driving the heavy-mo=
tor transport vehicle is attained through
nze of an air control for the steering gear
of truck or passenger bus, The device con-
sists of a double-acting evlinder, controlled
by an ingenious double-valve arrange-
ment, In exhaunstive tests under supervi-
sion of the Bendix-Westinghouse Auto-
maotive Air Brake company, by whom it
was produced, the control unit functioned
perfectly in all kinds of weather and on
all kinds of roads. Engineers found that
not only did the control make driving
easier, but that its use permitted a sub-
stantial reduction of gear ratios.

Cut-4 Wi { Air-Steeri
g ‘“’:u Helpe to Handle La

Column kn Truck;
hiclea

design.

3
1
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SAILING

with a
Rowboat

HREL LEHEATED pAATAAY
BETWEEN EOW AND STESH

By R. M. ROLAND

]_,'_"' QUIPPED with a few homemade

= parts=—a hinged keel, a rudder and, of
course, 4 mast and sail—an ordinary row-
hoat is capable of giving vou some real
sailing thrills, The drawings above show
how a sheet-metal keel is attached, Tt
should be made of fairly heavy stock,
ahout & 1n, thick, and the size for the
averare rowboat should be about 214 ft
wide and 314 ft. long. If vour hoat iz not
already provided with a wooden keel, one
should be bolted on 1n order to assure am-
ple reinforcement. Two bhutt hinges are
used to attach the metal keel, which
should be located approximately miidway
hetween the bow and stern. The hinges
are attached to the boat with hrass scrows

and they are fastened to the keel with
bolts. The keel, hinged in this way, is
pulled vp to a horizontal position in shal-
low water so that it will not serape on the
Bottom. It 12 lowered to a vertical posi-
Lion 4s s00n as one gels into I.L'L‘L'[H-:'I:' water,
and is held in this position securely by
sash cord, which is tied to the lower edge
of the keel and to two cleats screwed to
the inside of the boat as shown.

The mast 15 removable, being set in a
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hole drilled through a 2 by G-in. block
which is fastened to the floor, the bholts
used for this purpose extending through
the wood keel already in place. Locate the
mast block directly under a geat so that
the mast paszses through the seat, a hole
being drilled in line with the one in the
block. An extra piece of 1-in. stock, pref-
erably hardwood, is screwed to the under-
sitle of the seat, and two crozs braces are
provided to help distribute the strain. The
cross braces are bolted to the block and to
cleats screwed to
the gides of the
bhaat |:i!'|'-:".|:'.' 11 1=
der the gunwales,
The photos show

POPULAR MECHANICS

the approximate location and rel-
ative height of the mast.
Oarlocks may be used to hold
the rudder, the rudder post being
provided with screweyes as
shown, Bolts are slipped through
the screweves and oarlocks to
hold the rudder in place yet per-
mitting it to move from side to
side freely. The rudder may be
made of He-in, sheet metal, hent
over at tight angles at one edge
where it 15 drilled and screwed or
bholted to the rudder post, which
should be a piece of hardwood.
The tiller may be another piece of
hardwoad, notched at one end and
holted to the rudder post, or it
may he of the removable type.
The writer has found an old ax
handle highly satisfactory for this
purpose. In this case a piece of
sheet metal is bent to a U-shape, and is
bolted to the end of the ax handle so that
the extending loop fits the rudder post.

Preventing Incurable Plant Diseases

When a plant becomes infected with an
incurable disease, it is best to pull it up
and burn it, after which the remaining
plants should be treated to prevent a fur-
ther spreading of the disease. Mildew is a
disease that attacks roses, carnations and
various other cultivated plants and spreads
rapidly if unchecked. Itappearsasa white
or gray mold on the foliage of the plants,
Rust also appears to be of the same form,
but in a brownish color. An application of
sulphur in some form, preferably flowers
of sulphur, which can be dusted on the
affected plants, will usually prevent fur-
ther spreading of these diseases. There
are aldo several commercial forms of sul-
phur that can be wsed for this purpose.

Kerosene-Soaked Brick Starts Camp Fire

A brick, soaked in kerozene for a day or
two, will burn for a long time when light-
ed, and if one is taken along en hunting
or hiking trips, a fire can be started, even
with wet material, A picce of brick, the
size of vour fAst, should burn over an hour.

d[Hot pie tins arc easily removed from an
oven with a trowel.
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Here 15 a little fellow who shows amaz-
ing endurance, for no mattér how fast you
drive, he will be FRnninE alonge with the
car. A propeller provides the motive pow-
er, which is transmitted to a revolving
wood drom, Atted with a number of blocks
that throw the runner’s feet backward to
sitiulate running, The assembly is honsed
in 4 wood box, which is made to fit over
the cdge of the window glass, The drum

MECHANICS

Marathon Runner Keeps Up with Your Car

i
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and a friction pullev that drives it, are
mounted on brackets, which also serve as
hearings, It will be necessary to provide
a thrust bearing for the end of the drom
axle, The runner is pivoted to the frame
above the drum by means of two wire
supports, All joints in the hody are loose-

[ Al E]
i-xli.txl-'.'l 1:1'M:l:ll-

= STIFF-MIAE

~ BETAIL CF| THRUST BEARING

Iy pivoted to assure free action, The left-
hand detail shows how the knee and hip
joints are put together. By altering the
adjustment of the runner, a wide range of
action can be had, while a couple of coats
of paint or enamel in various colors will
help produce a realistic effect,

Gasoline Camp Stove Generated
with Shoe-Polish Dauber

-

(rasoline camp
stoves can be ECn-
erated without
danger of fire,
from overflowing
the generating
cup, by using an -
alcahol-soaked dauber such az iz used in
a bottle of liquid shoe polish. Youor supply
of alecohol can be carried in the bhottle, By

using alcohol in this manner, the stove is
not blackened with soot as is the case
when gasoline is used for penerating.

INluminating Photos for Oil Coloring

Photographs are eagy to color with oil
paint by using a square box having a glass
top and a 6-watt lamp inside, Rest the
phote on the glass while coloring. This
provides good illumination for the work,
and heat from the lamp will dry the paint
almost as fast as it is applied.




Lesgth of Pipe Slipped aver Tow Chain Prévests Dam-
Bimng!:n: End of Tow Car

Semi-Rigid Connection to Tow Autos

Slipped over a tow chain, a length of
pipe provides a semi-rigid connection for
towing cars. The advantage of this meth-
od = that it eliminates slack in the chain
and thus prevents the sudden jerk when
starting. The pipe also keeps the two cars
from bumping together when the tow car
suddenly stops.—Owvard Styvles, Greer, 5.C.

Eliminating “Brown Patch” in Lawn

Many beautiful fFreen lawns are dishg-
ured by a fungus disease known as "hrown
patch,” which appears in late summer.
Spreading rapidly from a small spot, it
kills the grass, leaving unsightly hrown
patches. Government grass specialists ad-
vise fighting the disease with chemicals,
sowing of different tvpes of grass seed, or
by careful watering. Where chemical
means are emploved, use hichloride of
mercury (poison), 1 oz, to ecach 10D sq.
fit. of lawn. To apply it, the poison may be
mixed with fine soil, or dissolved in water
so that it may be cvenly distributed, After
applying the chemical, the lawn should be
well watered to prevent burning. This
treatment should be repeated each time
the diseaze appears. If a chemical treat-
ment that is more lasting is desired, a
mixture of bichloride of merecury, 1 oz,
and calomel, 2 oz, can be applied in the

POPULAR MECHANICS

same manner. Where the soil and climatic
conditions are faverable, seeding the lawn
with Kentucky blue grass will help in re-
ducing damage done by brown patch. A
seed mixture of blue grass, 9 parts, Chew-
ing’s fescue, 9 parts, and redtop, 2 parts,
is also effective for this purpose. The dis-
ease spreads most in damp or moist weath-
er, and if the lawn is watered in the morn-
ing, which is better than watering at night,
as the sun's heat will soon dry the lawn,
the disease may be checked,

Two-Piece Reel Accommodates Extra
Rolls of Movie Film

Owners of home-movie machines who
have more rolls of film than reels to ac-
commaodate them, can wse two-piece reels
from which the films can be removed and
stored, permitting the same reel to be
used over again. Reels for this purpose
are altered so that the sides are removahble,
two short, wooden plugs heing substituted
for the regular hulb and a short piece of
fiber or metal tub-
ing being fitted
over the plug to
hold the Alm, Fric-
tion between the
pluge and tobe is
sufhcient to hold
the sides of the
reel together, Tt s
necessary, of
Course, 1o havea
piece of tubing for
each roll of film,

——

Thin Lacquer Sprayed with Atomizer

weonen

FIBER OR METAL TUBE

An atomizer provides an effective gun
for spraving lacguer on small parts. The
lacguer chould be thinned to about half of
its mormal consistency so that it will pass
through the small hole in the nozzle, Be
sure to clean out
the atomizer thor-
oughly with thin-
ner immediately
after using it or
the lacguer will
dry and clog the
the passage, ruin-
ing the atomizer
for future usze.




Fencing for the

PIL"TURED to the right, in Figs, 1 and

2, iz a neat form of {fencing which is
equally attractive on either side. Stock
material, which goes mto its construction,
is ag follows: 4 by 4-in, posts, 1 by 3-in.
top girders, and 1 by 2-in, vertical slats,
Notice that one of the 1

h}‘ 2-in. 5t|"il'_|-5 s e([gq. (%4 srzTiong
= 131 SamEd

nailed to cach side of each - ¥ -
post to furnish a nailing |Eﬁl‘frhj
cdpe for the horizontal HI

timbers. The carved
strips at the top are sawed
to shape on a bandzaw

while the flat sections 2
over Ihf CHrves areg ‘1[]11-

"X

4547 PO5T 'E-I:T et
1§ 1A COMCRETE
DB, 157 1M GROUNE

ply bent into position.
Bed the posts 13 in. in
concrete, or soak them
well with creosote to pre-
vent wet rot, and set di-
rectly in the ground. For
the simple fence shown in
Fig. 3, drill holes in 1 by
#-in, stock and then rip
the boards in two, as
shown, to get cach pair of pickets. A more
pretentious fence of the picket family is
pictured in Figs. 4 and 7. A number of 4
by 4-in. posts are spaced at 7-ft. intervals
to take the 2 hy 4=in. stringers to which
the pickets are nailed, Similar posts, some-
what longer, are used to support the arch,
Fig. 5 shows how this curved section is
made. Any style of picket can he used,
The one shown can be quickly ¢ut on a
circular saw, chipping out the small seg-

x\mﬂmmed variety.
\ i

ment of wood which will
b left with a wood chis-
cl, as shown 1n Fig, 6.
The post tops can be cut
in the same manner, or
the simpler stvle of using
4 and G-in. squares of 2-
in. atock, can be featured.
Other types of picket
fence: mav be degigned

Ig
L

» “\-\ELEM ED DUT WITH
WL EEL
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Ii the cot iz too small, inflating
the balloon several times before
cutting it off will stretch the rub-
Irer. The cots will slip on the fin-
gera easily if they are moistened,

Imitation Gauges for Models

To simulate miniature Faupes
for models, such as steam ganges,
'i-[I'EE'{lﬂH'IL"lE'ES. tachometers, air-
spead indicators, etc., the follow-
ing idea may be used: With black
india ink, draw a circle represent-
ing the gauge face on the blank,
white area of an old glossy photo
print, and around the inside of
the circumference, draw short
lines at regular intervals to repre-
gefit the graduations, The indi-
cator hand may also be sketched
in. From a short distanee, the
gloss of the paper makes the gauge
appear to have a glass face.

and Hinged im Center

Altering Basement-Entrance Door
Makes More Space in Kitchen

In my home, the kitchen is small and
the door to the basement entrance opened
against the wall where T wanted to place
the gas stove. The door, when opened,
also partly covered a window and shut out
somie of the hight, To overcome this troo-
ble, I sawed the door in half as shown and
hinged the two parts so that they could be
folded together and would then occcupy
much less space than the single door,
Heavy butt hinges were used for this pur-
pose.—Dan Courtney, Chicago.

Finger Cots from Toy Balloons

—_ If inger cots are
ot at hand when
necded, they can
be guickly made
by cutting off the
ends of toy ruhb-
ber halloons,
These are avail-
able in most drug
and candy stores,

Garden Rake Made of Mails

Rakes handy for cultivating
beds of flowers and small vegeta-
bles are casily made from a piece of wood,
a few nails, and a broomstick, which s
tiaed for 4 handle. The wood 15 drilled in
the center for the broomstick, after which
small holes are drilled through it edgewise
to take the mails.
If a neater job s
desired, the holes
can he counter-
bored to take the
nail heads and
then plupged with
small dowels,
When the ends of
the nails wear off
thev can be point-
ed with a file.

Sawing Painted Lumber

When sawing old lumber that has been
painted, it should be run against the saw
with the painted side down. If both sides
are coated, the paint should be scraped
off on the upper side. This saves the teeth
from direct contact with the coated sur-
face, which will quickly dull them, espe=
cially if there are several coats of paint.



A DROP-LEAF CA RD ' THBLE
of General Utility

EY H. L, WEATHEREY AND H. C. McLENDON

\H ITH the leaves dropped this card ta-
ble is very compact, and occupies
but little space in a clogét or behind larger
pieces of furniture. The construction is
not difficult but calls for onc item of con-
struction that the average amateur will
probably not be familiar with, and that is
the finger joint, or table-leaf joint, which
was used a great deal by eraftsmen of ear-
lier periods and is found eceasionally in
maodern furniture. For the craftsman who
has not experimented with this tyvpe of
joint it would be wise, perhaps, to make a
practice fhtting before tackling thoze on
the table itself, Tf desired, vou can use an
ordinary butt hinge as a substitute.
Mahogany is the
wood recommended
for the job, hecaunse it
works well and fin-
ishes beautifully, The
legs should be turned
first and then the long
center tail ftted, after
which comes the -
ting of the short rails
mnto the posts, and the
hinging of these mem-
bers to the short cen-
ter stationary rails.
The top, which is 28
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in. square, is made up of boards glued to-
gether, bound on the edges with a narrow

POPULAR MECHANICS

picce mitercd at the cor-
ners and grooved or dow-
eled into the edges and
ends of the top, This
piece, if fAtted and glued
carefully, adds to the ap-
pearance of the table and
helps greatly to prevent
warping, After building
up the top, it is sawed
diagonally twice, forming
the drop leaves, leaving a 4-in. center sec-
tion to which the leaves are hinged. The
center section of the top is fastened se-
curely to the center rails by screws set
diagonally, the heads of which are covered
by the placing of the short center rails.
After hinging the leaves, a friction catch
should be placed in the ends of the two
swinging legs, with the corresponding halt
of the cateh on the bottom side of the
leaf, to act as a stop and alse as a lock
when the leaves are raised. For the finish,
a paste filler rubbed in well, followed by
shellac and a good grade of rubbing var-
nish, rubbed out to a velvety Anish, leaves
little to be desired on mahogany or wal-
fitit.  Where zoft woods are wvsed stain
should take the place of filler.

Antique Verdigris Finish for Brass
and Copper

Antique green and hronze finishes may
be produced on the surface of copper or
brass by stippling it with a solution con-
sisting of copper nitrate, 4 oz, sal am-
moniac, 4 oz, and calcium chloride, 4 oz,
dissolved in water, 1 gal. If a large sur-
face is to be colored, the work may he
dipped into the solution. Applied with a
stippling brush, the finish may be made to
resemble colors frequently ohserved on
hronze statues, which have been exposed
to the weather for years. If the solution
tends to run and make intricate design
work difficult, it mav he thickened to the
consistency of paste with copper carhon-
ate, and applied with a brush having the
bristles set in rubber. As soon as the
finish has reached the desired shade, it
should be lacquered to prevent further ac-
tion of the solution. The lacquer also pre-
vents a glossy surface, which often oceurs
after oxidized copper has been exposed

for a long period of time. Articles finished
in this manner may be waxed by rubbing
the lacquered suriace with heeswax and
polishing with a tampico wheel running at
a low speed. Another method of waxing
iz to dissolve paraffin in Venice turpentine
and apply the solution with a brush. When
dry, it may he polished with a flanncl cloth.

Guide Helps Beginner in Rowing Boat

Bent as shown
and clamped over
the side of the
boat, a ruide of
iron rod will help
the beginner in
fowing to over-
come the tendency
to dip the esar
blades too far he-
low the surface of
the water. The rod should he at least 34
in, in diameter so that it will not be bent
out of shape by pressure on the oars.
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Useful Ornaments Made of Fungus Growth

Many decorative articles may be made
from fungi found on decaving stamps and
logs in the woods, The varied shapes of
the fungi make them readily adaptable to
clock haolders, inkstands, pencil sets, and
other decorative nses, a few of which are
shown., A little landscape painting on their
surfaces will mive them depth, Some of
the fungi have a white surface with a

S

-

dark-brown color underneath. By scratch-
ing the whire surface with a pointed in-
strument, you can produce a burned-woord
effect. Some of the fungi may be gouged
out to make bric-a-brac boxes, while ath-
ers may be made into trave. The pieces
may be trimmed so that they will stand ap,
or a base may be made of plaster of pars.

—Aulolph Link, Maywood, 1L

A Finger Grip on the Glass Cutter

To prevent the fingers from getting sore
when wsing a glass cotter, provide a grip,
which iz part of a
wooden sponl held
on the shank with
tape or rubber
hamds, a5 shown,
It may be neces-
zaty to enlarge
the rroove to fit
the shank—F., W,
Bentlev, Jr., Mis-
souri Valley, [a,

—

Artificial Haunt Attracts Fish

Fish, such as perch, crappies, hluegills,
bass and pike can often be encouraged to
collect in schools by providing a brush
haunt in a weed bed under the suriace of
the water. To do this, get a scrubby sap-
ling from the near-by woods, and tie a
heavy rock to the butt so that the tree can
he sunk in the lake to stand in a vertical
position with the ends of the top branches
projecting above the water to mark the

spot for future fishing, After a few days,
schools of small Ash will collect around
this brushy covert and attract the larger
fish that come there to feed on the small-
er ones, In the evening hours, drift your
boat quietly out to the haunt, and when a
baited hook iz dropped into the water, you
are almost sure to et a strike.

Acid Containers from Cream Bottles

Cream hottles
incased in sheet
lead make excels
lent acid contains
ers. The lead is
molded closely
around twe of the
bottles, and a
sheet of 1t 15 also
applied to one side
as a brush holder,
as shown, The
hase of each unit 18 made flat, the weight
of the lead keeping the assembly from be-
ing accidentally upset.—Jos, C. Coyle, El
Centro, Calif.
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Iran-Rod Tongs far i;m;l.aing Ice and Objects Dificuls
t Grrip with the Hands

A Homemade Pair of Ice Tongs

A strong pair of ice tongs are easily
made from two iron rods bent as shown,
and pivoted together by means of a bolt.
Two ends of the rods are bent to form a
handle, while the others are bent at right
angles and pointed for gripping the ice.
The tongs are also useful for careving
other objects that are dificult to grip with
the hands,

Rubber Cleats Hold Electric Wires

Strips cut from
an aold auto tire
make good cleats
for helding elec-
trical wires. They
are placed between
two of the strips,
which are then
nailed in place as
shown, Cleats
made in this way are good insulators and
have the advantage of being unbreakable,

Fertilizer from Chemically Treated
Garden Debris

By chemically treating dry leaves and
other garden debris to hasten decay, a
rich, odorless fertilizer, for wse on either
a lawn or flower bed, can be had within a

Multiple Marking Gauge Made
of Wood and MNails

O jobs requiring a number of strips or
rails, a gauge that marks several lines at
once will be found vseful. [t can be made
m any size to suit the work, and consists
of a piece of wood, one end of which is
shaped to form a handle, while nails, to
serve as marking
points, are driven
into the other end.
A crosspiece, or
pulding strip, is
screwed to the un-
derside of the han-
dle as shown, The
gauge is set by
driving the required naila so that they
project on the opposite side of the wood.

Battery Charger Operates Doorbell

Many people have on hand old hattery
chargerz of the drv-plate type that can be
plugged into the houwse-lighting circuit
and used as transformers for ringing door-
bells, The chargers pass about the cor-
rect amount of current to operate a bell,
and they will last indefinitely, In wiring,
connect the bell to
the output hind-
ing posts on the
charper and ar-
range the wires
leading to the elec-
trical supply so
thata push-button,
can he connected
to one of them.

— = s 2= =




A Pedal-Drive Sea Sled
e |

11_."1:][__‘ will get plenty of fun in this midget
hoat using the simple pedal method of
propulsion. The lumber, preferably cypress,
is 114-in. stock. The bottom planks run
straipht across, with the seams ship-lapped
and set in marine glae. A four-to-one ratio
on the spur gears and a two-to-one ratio on
the bevel gears, give
about 300 turns-at the
prap when pedals turn 33
or 4 r.p.m. The stoffing
hox is a Vi-in, pipe mipple
fitted with -a cap and a
waste nut. A hole s
drilled through the cap,
after which the cap and
pipe are reamed for a 5%-
in. eghaft. The gear and
flvwheel are fitted betore
shapmg the crank throws
of the 3g-in, crankshait.
jearings are hardwood
hlocks soaked with ol
Straps of 14-by-34-in. fat
ot eonnect the crank
throws to the pedals,
whichare hung from met-
al brackets on a cleat
across the center, The 8-
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This Improvised Garden Cultivator Costs Very Little
to Make and Is Easy to Operate

Front-Wheel Assembly of Bicycle
Makes Garden Cultivator

You can make a garden cultivator hy
ptilizing the fork, handlebars, and front
wheel of an old bicycle. A U-shaped piece
of fat iron, which carrnies the culbvator
shovels, 15 clamped to the fork, and is
braced to the wheel hub. If an old hicvele
tire 12 available, it 18 a good wWlea to put at
on the wheel to protect the rim, although
it 15 not necessary,—Fred W, Schoeider,

Towaco, N. .

Window Shutter Directs Breeze
into Bedroom

Im mv hame the bedroom window faces
sotith, and as most of the night winds
Mow from the west, T Aixed one of the
shutters to direet the hreeze imnto the room,
This was done by
using a long hook
and & scroweye to
hold the shutter at
right angles to the
window, It was
surprising how
much cooler the
bedroom was with
this arrangrement.
The shutter panels
arve solid—M. .
Lott, Baton
Rouge, La.

MECHANICS

Dust Removed from Camera Bellows
with Vacuum Cleaner

Dust is easily removed from the inside
of camera bellows with a vacuum cleaner
by fastening an oilcan spout to the end of
the hose, The spout 15 Atted snugly by
wrapping the threaded end with friction
tape. Another method is to drill the cen-
ter of a cork to take the spout and insert
the assemblv in the end of the hose. The
simall end of the spout should be about
L4 in. in diameter for best results. A noz-
zle of this kind is also handy for cleaning
ship models and other delicate pieces that
cannot be cleaned with the regular attach-
ments of a vacuum cleaner.

A Few Tricks to Remember When
on Piecnics

If vou have forgotten to take a can
Opener on YOur picnic of outing trip, an
old jackknife can he used as a substitute,
Hold a small block of wood against the
back of the knife and use it in the manner
shown. A notch previously ground in the
heel of the blade will also make the knife

WOTCH Pk
| EBLABE

Canz and Hottles QOpened with O01d Jackknife When
Mo Dponer In Available

serviceable for opening bottles. In the ab-
sefice of a knife, a hole made through the
cap with a nail will serve the purpose if
the bottle contains a carbonated liguid.

————

f[Cane chair seats that have sagged may
be tightened and brought back to shape by
washing them with hot, soapy water and
then setting them outzide to dry.



POPULAR

MECHANICS 273

Camping Tent for Two Carried in Your Pack

This lightweight tent, which is easily
carried in a pack, and has ample room for
the accommaodation of two people, has no
walls. It is fastened by one guy rope at
the front, while each sector seam at the
base is fitted with tent-peg cords securely
sewed to patches which reinforce the
clath, Six 7-ft, triangular pieces, cach 2
ft, 9 in. wide at the base,
sewed together as shown,

\

scoping center pole, the total ex-
tenzion length of which is deter-
mined by the size of the tent, A
collar welded to the rod near the
top, supports the tent, while one
welded to the pipe about 3 m.
from the bottom, serves as a stop
when driving the pole into the
ground, In erecting the tent, the

ft. acros: at the base.
The upper detail shows
the arrangement of the
front, the flap or bib be-
ing sewed to the seams where the side
sections are joined. Equal lengths of alu-
minum rod and pipe make vup the tele-

will form a tent abowt 7

rowl 15 slipped through the hole in
the top and the tent iz raised to the cor-
rect height to allow for staking, The pole
iz then locked in position by means of a
third collar, which fits looscly on the rod.
This collar is fitted with a thumbscrew and
rests on the top of the pipe when the pole
is extended to hold the tent.—5. H, Cooke,
Vancouver, B, ., Can.

Imitation Throttle Levers for Small
Scale-Maodel Planes

Mounted on the inside of a cockpit, re-
alistic imitation spark and throttle levers
for 2eale-madel

TR TED DHLSH DT
planes can be 1 OF COCKPTT
made from a block ]
of waod and twao
pins having differ-
ent-colored heads,
The hlock i3
shaped as shown,
after which the
pins are stuck in-
to it to simulate

the levers, A few notehes cut on the zide
of the block improve the effect—V, AL
Bilson, Washington, D). C,

Locating Leaks in Pipe Lines

Pumped into gas, water, or steam pipes,
ether provides a simple method of locat-
ing leaks, which can be readily detected
by its odor, Attach a bicvcle or antomo-
bile air pump to an outlet in the pipe sva-
tem hv means of a reducer and tire valve.
Then remove the piston from the pump,
pour in a little ether, and force it into the
svstem by pushing the piston into the bar-
rel of the pump.



Height of Walls (uickly Measored by Using Measur-
ing Tape Attached to Yardssick

Simple Method of Measuring Height
of Walls in Room

By attaching a measuring tape to the
end of a yvardztick, it is easzy for one per-
sofn to measure a distance that is greater
than the reach of his arms. This method
has been found helpful when measiring
the height of a room, but can also be used
to determine horizontal distances.

Rack to Hold Wrenches Made
from Valve Springs

Serewed to a wall or the back of a work-
hench, this rack provides a handy place to
keep your straight wrenches, screwdrivers,
ete. To make the rack, groove the top of
a piece of wood to receive a few old valve
springs, which are
fastened in posi-
tion by means of
evebolts. The
space hetween the
coils allows easy
insertion of the
tools, vet holds
them tightly.—Dr.
5. H. Rynkiewicz,
Kingston, Pa.

AN
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Radiator Keeps Qil Cool When
Driving in Desert

In order to keep the oil in my car mo-
tor from getting too hot while making
long trips across a desert, I mounted a
small radiator just hehind the fan. 1 then
disconnected the oil-return line leading
from the crankcase to the filter and in-
stalled a line from the crankecaze to the
top of the oil radiator, and from the hot-
tom of the oil radiator to the Alter. This
installation keeps the oil about the same
temperature as the water in the radiator.
The temperature sclilom gets up to 193°
Fahr.—0O. W. Timm, Glendale, Calit,

Sheet Metal Improves Lawnmower

A piece of sheet metal fitted over the
roller of a lawnmower o that it extends
into the bed of the
grass catcher will
help the cutting
blades to throw
the grass farther
back into the
catcher, The sheet
metal also keeps
the grass from fall-
ing on the roller
when the catcher is nearly full—Grover
Erinkman, Okawville, 111,

-.."-.

Tool Made from Razor Blades Cuts
Paper into Strips

Thiz little tool,
consisting of four
safetv-razor
blades and a han-
dle, is nuseful in
cutting strips of
crepe paper for
decorative pur-
poses. The handle
iz ent from 1-in. stock on a bandsaw, and
the cuts in the end that hold the razor
blades are made slightly curved with a
jipsaw so that the blades bind when in-
serted. This binding effect holds them in
position as very little pressure is needed
to make the tool cut.

[ Small children are not likely to kick
through a sereen door if the lower half is
covered with two layers of wire mesh.
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Large Concrete Tile with Ends Cloged and Shelwes Fie-
ted Inside, Provides Efficient Iceless Hefrigerator

Conecrete Tile Used as Refrigerator

Mounted on a suitable base, a large con-
crete tile makes an efficient refrigerator
where ice or electrical cooling equipment
is not available, The rear end of the tile
iz elosed with a 2-in. wall of concrete re-
inforced with wire mesh, while the front
end is fitted with a door, the hinges of
which are imbedded in the edge of the
tile. Shelves are fitted on the inside for
the accommodation of food dishes, Damp-
ening the tile will aid in keeping the in-
terior cool,

Metal Clip Strengthens Box Corners

Corners of boxes, crates and chests will
be reinforeed by wsing this tvpe of clip.
It is made from a strip of sheet metal
about 1 in. wide and 3 in. long, bent at
right angles in the
center. The ends
are split length-
wise in the center
anid one half 18 re-
moved, The re-
maining part is
then bent as
shown, after
which the clip i1s
placed in position
around the corner
to be strength-
ened, and the bent ends are driven into
the top edge of the box,

POPULAR MECHANICS

A Convenient Portable Darkroom

The portable darkroom shown on the
opposite page was designed for the phe-
tographer who cannot spare space for a
permanent installation, Running water is
supplied to the sink by attaching the hose
to a fawcet. To take care of refuse, the
sink drain is fitted with a length of garden
hose, the end of which may be stuck in
the cellar drain when the darkroom is in
use, To afford adequate electric power for
lights and printing, an extension cord is
connected to the lighting circuit. All of
these quickly detachable service connec-
tions may be coiled up and hung on a
ook on the outside wall of the darkroom
when it i8 not in use. To simplify con-
struction and to provide rigidity, steel an-
gle pieces such as are sold in all hardware
stores are used throughout. If the dark=-
room is to be used for extended periods, n
amall electric fan may be installed to fur-
nish a supply of fresh air. The baffle will
prevent the entrance of Light from owtside,
All holes for pipes, hose and wires should
be carefully sealed with plastic wood or
patching plaster to prevent the entry of
light. In connecting the three-way switch,
it is important that the wire from the ex-
tension cord be attached to the switch
contact which is shorted to an adjacent
contact as shown., The front panel which
containsg the door should be made with
care to avoid the entrance of light., The
method shown will make a good job and
if the wood strips are painted when the
work is completed, warping iz not likely to
cause cracks, The demountable construc-
tion used in this darkroom makes possi-
Lile to dismantle it quickly for convenience
when moving. To produce a good acid-
proof finish for the wood top of the work
bench, paint it with two coats of a soln-
tion made by dissolving 4% oz. each of
copper sulphate and potassiuvm chlorate
in a quart of water, The solution should
be applied boiling hot, with a brush, al-
lowing each coat to dry thoroughly. When
the last coat is dry, apply two coats of a
finishing solution made by mixing 3% oz.
of aniline oil and 6% oz. of concentrated
hvdrochloric acid in a quart of water, This
solution should also be painted on while
hoiling hot. YWhen the last coat of the fin-
ishing colution is dry the table ehould be
washed with hot soapsuds and polished.
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Improvised Envelope Carries Two
Classes of Mail

N
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Large and Small Envelopes Combined o Make One
Container for Carrying First and Third-Class Mail
Both first and third-class mail may be

enclosed in a combination envelope made
as follows: A slit is cut in the front side
of a large envelope and a smaller one i1s
ingerted into it so that the flap projects
outside, A strip of gummed paper haolds
the smaller envelope securely inzide of the
larger one.

Intake-Manifold Hot Spot Causes
Engine Trouble

The occurrence of almast continuons
backfiring of a car motor through the air
intake of the carburetor often indicates
sertons tranble in the mtake-manifold hot
spot, Generally this occurs under heavy
load in hot weather, On zome tvpes of

POPULAR MECHANICS

hot spots, a burned gasket will allow a
leakage of hot gases into the intake pas-
sage, which fires the new charge before it
reaches the evlinders. In other cases, a
thin spot in the wall of the manifold sep-
arating the exhaust and intake passages
cattses pre-ignition of the fuel charge in
the intake. Ii the trouble i3 due to an
overheated engine, allowing it to cool will
be sufficient. But if the trouble s due to a
defect, the engine will show no sign of
overheating, although it may be necessary
to load it fairly heavy in order to cause
the trouble to develop. A check for the
trouble 15 best made by removing a hot
gpot from an engine that iz operating per-
fectly and suobstituting it for the faulty
one—A, H, Vance, Harshaw, Wis.

Punch Marks on Side of Pan Aid
in Cutting Pie Uniformly

Evenly spaced
prickpunch marks
on the outside of
a pie pan will aid
in cutting a pie in
picces of uniform
size. With a pair
of calipers, divide
the outside cir-
cumierence of the
pann into the re-
quired numhber of
parts and then prick it with the punch as
shown, supporting the inside edge on a
piece of metal to prevent it from being
dented—W. L. Wendel, Lockport, N, Y.

BLUEPRINTS ON BOATS

Bix complete marine and construc-
tion blueprints en “Hi-Ho,"—a 14-Ft.
Outboard Runabout described in our
February, 1933, issue, can be had for
81. Order No. SN 840 to 845, incl
Also, there are many other boat blue-
prints, including rowbeats, in our to-
tal collection of 380 prints, of which
a list can be obtained for 3 cents to
cover postage. A sample print with
pictures of 40 completed projects will
be sent for 10 cents. Addresz Blue-
print Department.
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How to Land a Big Fish
without Net or Gaff

Dd vou ever lose a large mus-
kellunge or pike because your net
or raff was not at hand for laml-
ing it? If so, the following meth-
od can he used to prevent this
from happening again. Play the
fish until you ¢an bring it close Lo
the boat. Then transfer the rod
to the hand nearest the hsh's
head, and while grasping the rod
firmly, press the thumb hard on
the spool of the reel. Reach out
slowly with the other hand and
grip the fish hy the spine where
the gills terminate. The Ash will
writhe and twist, but there will he
little actual struggle as this grip
partly paralvzes it. Do not release
the grip until yon have the fish
safely on a stringer. as the mo-
ent it 15 released the ish will go into ac-
tion again and you may be injured by the
hooks on the plug. The hest way to string
the fish with one hand, after laving the
rad where it cannot be dragged back into
the water, 12 to twist the fish around =0
that its underzide is facing vou, holding ita
head even with vour chest, and cut a slit
through the thin membrane directly he-
low the jaw bone. This makes an opening
sa that you can inscrt the stringing cord
and tie a looze slipknot, which can be
drawn snogly around the lower jaw,

largeal

Novel Furniture Decorations Made
from Pencil Turnings

Furniture decorations having the ap-
pearance of inlays, delicarely bordered
with hair lines of color, can be quickly
turncd from pencils with an ordinary
pocket sharpener.
The paint on the
pencil determines
the colar of the
border. The dec-
arptions should he
applicd to the
work with shellac,
and then covered
with several coats
of clear varnish—
Jack Modroch,
Cleveland, Cio,

Misrasbape . Specutinns
nd Praojed an
Screen with Aid of Spotlight

E B-

Projecting Microscope Images on Screen

Teachers who do pot have a machine for
projecting images as seen through a mi-
CTOSCOPE, Can improvise one by using a
Mi=watt spotlight, The light is directed
on the mirror under the specimen table,
and is reflected up through the lenz onto &
screeit or a picce of paper held above the
barrel of the instrument.

Iron Rods Strengthen Boat Transem

It is a good idea to provide some means
of strengthening the transom of a hoat
hefore mounting a

heavy outboard |- . WO
aw) G £ GALVANIZED

. e _ PLLG
mator on it This RO WA ey
:n.li.h-: done by i
drllitig two hoeles | ,-:;-I:.lll' ;
throngh the width | L

- L 7 ¥

of the stern board —— 1] N

to take two Me-in., F—— =
galvanized-iron
rods. This will
provefnt ilpe Troarel
from hreaking off
and thus losing
the motar., Wooden plugs should be driv-
en mta the ends of the holes to prevent
the entrance of water.
L

1 An old pair of hair clippers is handy for
trimming the bottom edge of a worn
whisk broom,

iy
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fold of the cable, can
e released instantly ;
in fact, it 13 .;|||'.5|_|:j;l.'-:|
s that the motorman
orf “rripman” must
hold the lever back
to keep the car in mo-
As zoon az he
lets oo, the car slows
down of its own ac-
cord. Traveling out

from the power

COMETRLN T o
F RDOT -

N principle this backvard cable car op-
erates just like the famous cable cars

of Chicago during the nineties, with con-
tinnonsly running cables between the
tracks and a power house at the end of
the line. The gripping device, which takes

2H0

howse, the car '|'|il.':-:.-'.
up one cable and on the return grips the
ather, is extremcly
simple, being two grooved bronze blocks
Th ':“'|‘5“:z'-:"'|- that |.=.l. maovine the lower one
forward by means of the hand lever, the
L'-:ll-]-;: 1% :li'll.'||-:-|_-' :--.'|'|||-.i_'.I 1:-.1r Wit ot il'.-
jury to it, When the car is at a standstill
the slides free through the grip
Blocks amnd gunde pullevs,

Standard coaster-wagron wheels are uszed
in pairs, and they straddle the rail. The
frame ig built up on four parallel two-by-
fours with an X-frame in the center, Fig.
5, and iz foored with 3&-in, material, Con-
struction details on the car are given in
Fige. 1 to 4 inclusive. The curved sides
are formed by ribs cut as chown and cov-

The gripping device

cahble




cred with pressed wood., The corner posis
and door frames are suriaced two-hyv-twos,
and other frame members are 3 by 3-in.
material, Roof heams are curved, being
eut from 34 by 7-in. stock 50 in. long. and
covered with pressed wood. The cupola
on top of the Hoor 1s built up-as shown,
and roof over platform ends is covered
with separate pleces at the corners, Pipe
standards support the roof overhang, and
the aprons are of galvanized sheet renm-
toreed wath a r:;|_|-i|'-e|1| lkar :|'|-:|:'|:._"" the top,
to which the hrake-lever bracket 12 Tralted,

The gripping device is illustrated in Fig,
6i. It consists of two bronze hlocks with
V-grooves. The upper block iz holted to
the car frame under the plattorm, and the
lower block can be moved forward or
back hy the grip lever. In moving it for-
wird the running cahle is pripped secure-
Iy in the V-grooves without injury, and
without jerking, thus relieving strain on
power-house motor as well as on the car
and passengers. In casze a flexible steel
cable 15 used, the grip blocks should be
of steel.

These is a brake crank handle on each

A

platform, operating the corresponding
hirake, which iz a wood brake beam with
birake shoes made of sections of garden
haose, Coil gprings hold the brakes away
from the wheels when not in vze, and a
flat-iron bar link connects beam to brake

251
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lever, The gripping device is bolted under
the platiorm so that the cable szlides
through it just above the upright rail, and
between the paired wheelz, A puide pulley
in front of the grip lifts the cable off the
rail so that it will be in proper line for
gripping. When the car has passed, the
cable layvs along the inside track, sliding
along the smooth boards. Grips are in-
stalled on each platform to take up the
cables, for which T4-in, manila rope will
be found satisfactory. Tt must be expertly
gpliced so that the joint will not jam in
the grip blocks, It is a good idea to stretch
the cable firzt by towing a car with it for
a short distance. Im order to keep it tight
in operation, an end-of-the-line tightener,
as illustrated in Fig. 10, can be used. It
consists of a strong, rigid frame carrving
an idler pullev, the entire unit sliding be-
tween the rails and having two heavy-coil
tension springs to keep the cable taur.

POPULAR MECHANICS

The pulley should run en roller bearings
or bronze bushings with adequate provi-
sion for lubrication,

Build the track as shown in Fig. 8. The
rails are 33 by G-in, boards with a 1%3-im.
strip on edge in the center, so that the

T CAR FEEME

BRAKE GLMDE BOLTE[ ‘

PAKE BERAT

= -"ff:‘:ﬂnﬂ

e

“THIS FRAHE SLIES
BETWEEN TRACKS ‘5

A

. o
oM T SRRCING (LR = l:-'

TE—y Al s
= r.‘__"- = —

= — P4 — |
PULET GUIDES HOUD CABLE ARINE RAR

-
| =

wheels straddle e, The distance between
upright rails should be 24 in.

A zectional view of the power house is
illustrated in Fig. 7. A standard 4-hp.
motor will be satisfactory: fitted with the
size pulleys and drum indicated, it will
give the car a speed of szlightly over 7
. p. b I a lower speed is desired, use a
larger V-pulley on the top of the drum
and vice versa for greater speed. It 12 im-
portant that the power-house assembly he
properly installed, and one with some ex-
perience in hooking up power reductions
shonld do the job. Roller bearimgs are
recommended for the vwpright shaft that
carries the cable drum, and straight bronze
buzhings will do very well alzo. But pro-
vision must be made to keep both bear-
ings thoroughly lubricated.
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Evaporation of Water Cools Sleepmg Porch

Rapid evnpam:mn of
water running down a
canvas curtain helps con-
siderably in reducing the
temperature on a sleep-
ing porch. This methaod
of cooling is cspecially
effective when evapora-
tion i3 hastened by pre-
vailing winds, which was
the case with a southern
home owner, who has
used this method satis-
factorily. The water flows
through a pipe, which is
perforated with numer-
ons small holes to throw
a fine spray. It is sup-
ported about 4 ft, helow
the eave and about 3 ft.
from the side of the
porch, The curtain is sus-
pended from the edge of
the roof, covering the
eave gutter, and it is held
in position by two pipe supports at each
end to which it is securely lashed. Weights
may be attached to the lower edge, or this
may alzo be lashed to a length of pipe
held horizontally between the two vertical
enid pieces. Colored awning cloth will help

make the arrangement attractive, besides

serving the purpose as well as plain can-
vas. The surplus water drains off into a
gutter placed under the lower end of the
curtain and is carried down a conductor
pipe to the garden. In this way, surplus
water i3 not wasted, but is used for water-
ing the garden.—T. ]J. Byrne, Tulza, Okla,

Simple Method of Assembling Springs

Auntomohbile
sprifgs are readily
assembled without
the use of a vise
or clamps as fol-
lows: Arrange the
leaves az shown,
insert the center bolt and turn down the
nut slightly, Tt is then an easy matter to
twist the leaves around in a parallel posi-
tion and tighten the nut to hold them in
place for attachment to the car—George
M. Zimmerman, Northville, Mich.

Increasing the Life of a Night Light

It the mght light in your home burns
out frequently, use a lamp double the

voltage required, and it will not be likely
ta burn out. A 40-watt, 220-volt lamp
used on a H0-volt circuit will consume
only 10 watts and will produce a light
equal to a 10-watt lamp of 110 volts—C.
A, Bwanzon, Antigo, Wis,

Adjustable Latch for Screen Door

Sereen-idoor frames sometimes swell or
shrink so that it is difficult to fasten the
hook. This trou-
hle can he over-
come by screwing
spring wire, hent
as shown, to the
casing in place of
the screweve nzed
toengage the
door hook.
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Card Table for the Summer Camp Made from Bamboo
Gtick and Two Barrel Heads

An Improvised Card Table for Your
Summer Camp

During an idle hour at a summer camp,
one of the members made a sturdy card
table from a section of a bamboo Ashing
pole and two barrel heads. The piece of
bamboo was split at both ends so that
they could he spread apart and nailed to
the barrel heads.

Inexpensive Pen-and-Ink Sketches
from Photo MNegatives

Pen-and-ink sketches may he made
cheaply from photographic negatives by
using the following process. Get a nega-
tive of fairly good contrast and place it,
with a piece of blueprint paper, in a print-
ing frame or between two pieces of glass
held firmly together. Allow hright sun-
light, or artibeial light, to shine through
the negative from 30 to 60 seconds, de-
pending on the density of the negative and
the brilliancy of the light. The correct
length of time for exposing a negative is
found by experiment. If artificial light is
used, expose the paper for approximately
10 min. in the light of a 60-watt lamp held
ahout 4 in, away from the glass, After the
exposure 15 made, remove the blueprint
paper from the negative in a fairly dim
light, and trace the details of the picture
with waterproof ink. It is a pood idea to
have a print at hand for reference Then
dip the paper into cold water or hold it
under running water. If the proper ex-
posure has been made, the image will fade

MECHANICS

away in a few seconds leaving the ink
sketch. It i1s practically impossible to have
all of the blue disappear from every print,
but a small amount is not objectionable in
most cases, Hang the sketch up to dry for
about 153 or 20 min., after which the neces-
sary retouching is done,

Imitating Ribs on Wings of Wood
Airplane Models

Ribz on wings of madel airplanes made
of solid wood can be simulated with fine
thread and narrow ribhon, Firat, dope the
thread in position for each rib, and after it
has dried, dope the ribbon over each
thread to mmtate the tape used to cover
the fabric where it is sewed to the ribs,
Start at the trailing edge of the wing, carry
the thread and ribbon around the leading
edge and back to the trailing edge.

Covers for Refrigerator Freezing
Pans Made of Cloth

Frost on the in-
side of a refrigera-
tor freczing com-
partment collects
food odors, and if
it drops into the
freezing pans, the
contents will be
contaminated, This trouble can be pre-
vented by providing the pans with cloth
covers held in place by means of draw-
strings. If the covers are dampened he-
fore wsing, the moisture will ireeze in the
cloth and seal the pans.

Repairing Hole in Metal Container

An emergency  SI0E OF CaN
repair for a small
hole in a metal
container 15 easily
made by wsing a
small wanod sorew,
a wond block and 2
a couple of rubber
washers, From the
imside of the con-
tainer, the screw is inserted through the
wiashers and the hole and then driven into
the hloack on the owtside, The washers
pulled tightly against the hole will seal it.

AP
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A Few Strong Boards Shonld
Be Part of the Moworist's
Equlpmerit Whes He Travels
over Mileg of Loogs Sand;
Tiren Partly Deflated Will
Have Lem Tendency to D
mta the SBand Than Infai
Thes: Alse, the Motarist
Should Keep Traveling ae a
Good Rate of Speed, Making
as Few Btops as Pomaihle

Piece ol Heavy Lieath-
ecor Even g Wrapplag
of Bacon Rind, Suk.
utitared for a Biirned-
Lt Connecting-Red
Bearing, Will Kesp
You Going for Miles

Hesv Conducts Evapo-
rated ‘Water from Ra-
drator to Cleded Tank
on - Hunning Bosrd: the
Overflow Pipe Muost He
Closed and the Radiator
Cap Fited with a Nipple PARTLY DEFLATED
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Small Gaff on End of Casting Rod Helps in Landing
Large, Fighting Fish

An Aid in Landing Large Fish

One fisherman fitted a small gaff on the
end of his easting rod, and when a fAsh is
recled within reach, he hooks the gaff into
its mouth. This assures landing a fizh that
might otherwise get loose. The barb is
filed off the gaff, and silk cord is used to
bind it to the rod, the wrapping being
coated with varnish to hold it in place—
A. H. Wavchoff, Phoenix, Ariz.

Tools for Turning Model Parts
Made from Saw Blade

Tools for duplicating small madel parts,
such az balusters, stanchions, deadeyes,
ete., are easily made from old hacksaw
blades. These tools are, of course, suit-
able only for wood, First, anneal the blade
b¥ heating it to a cherrv red and then
cooling 1t slowly in coal or wood ashes,
When the steel cools, grind off the teeth
and cut the steel into a number of 1-in.
sections or “blanks.” Scratch the profile
of the part to be duplicated at the end or
gitle of one of the hlanks, and, with small
round and triangular files, shape the cut-
ting cdpe of the tool to conform to the
marked profile. Then drill two holes in the
blank for woodscrews with which it is at-
tached to a wood handle. Harden the tool
again by heating it to a straw-red color
and plunging it into cold water. Then tem-
per by applving heat back of the cutting
edge until the steel assumes a purplish
color, after which it i3 immersed in water
to cool. You can now finish shaping the
cutter with a small V-shaped slipstone. A

FOPULAR MECHANICS

stick of hardwood, ¥4 in, square and 6 or 7
in. long makes a pood handle. Bevel one
end to provide sufficient clearance under
the cutting cdge of the steel blade and at-
tach the latter in place, Adjust the todlrest
of your lathe so that the tool will enter
the work just below its horizontal center,

This Towel Rack Takes Little Space
When Arms Are Folded

Made of hardwood, this towel rack is
serewed to a wall and consists of a frame
which supports a number of arms that
fald flat against the wall when not in use.
The arms are slotted at one end and are
pivoted on an iron rod supported at each
end by wooden blocks, which are doweled
to the frame. When the arms are raized
up, the slots permit them to be pushed
back so that the ends rest under the top
crosspiece which helds them in a horizon-
tal position. For kitchen use, voun can
sand and varmish the wood, using no stain,
or a couple coats of lacquer or enamel, to

T e e— e T,

| -, |
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pn This Towel Rack Fold Down Ouwot of the
Way When Mot in Use

Arms

match other furniture, may be applhed—
George Crawlord, Troy, N. Y.

@[ Tests show that fresh epgs deteriorate
as much in three davs when kept at 98.6°
Fahr, as in twenty-three days when the
temperature is maintained at 4467 Fahr.
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Outboard Racer

ERE .it 14—a scooting, rarin-to-go

water gpeedster with a cruising range
of nearly one mile at a seven-mile clip. It
is 23 in, long, ' has a pram hull, a 2-in. pro-
peller and /a twin-cylinder oscillating
steam engine,

Construction work is started on the
hull ag detailed in the drawing below, Was
terprooft glue should be
used at all joints below or
near the water line, While
the drawing lists the prop-
er wood sizes for best effh-
ciency, slightly thinner or
thicker stock can be sub-
stituted if desired. Thus,
if 4-in. plywood is difficult
to get in your locality, you

—

This Little Speed-
stér, Powered vwith
8 Two-Cylinder
Oscillating Steam
Engine Driving a
2-In. Propeller, Is
Canable of
markable Speed: a
1-Oz. Bupply of
Solidified Alcohel «
Will Give ehe Boat

a Cruising Time of
Mearly 200 Minutes
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can easily substitite wood such as

is psed in orange boxes, A sec- R |;-—-!A!-i-|ﬁ-1l
tionn from an aluminom stovepipe P =
. 5 B 1 1 | I |
does excellently for the deck; the . i ' !
rudder can be of any metal of far i P
iy i i
stiffness. _T':"'" e
% ; i
Excellent steam and spring out- i by (re
—L [, +
board motors can be parchased at -:5 [
! : : Lidk
pominal cost o, You can go -—p=terhg
whole loai and make everything [ & tnp Box '

yvourself—right down to the last

piston rod. Start by making the motor
irnme, as in Fiz & Da pot odnll any ot
the holes mmdicated until the piece 12 bent
to the proper shape as certain sets of holes
must be in hine when the frame is com-
pleted. The %-in. intake and exhaust
holes at cither end are best left alone until
the work 15 further advanced. Fig. 9shows
the next operation—fAtting a 10-in. copper
tube, which is the steam line. This is sol-
dered in place as near as possible in line
with the indicated position of the intake
ports. The latter can he drilled at this
time, the opening extending through the
frame and into the tube, as i Fig, 10,
You start 1o make the bare frame look
like & motor when vou add the stem and
shafting indicated in Figs. 11 to 19, The
amaller of the two copper tubes { Fig, 12)
is tapered at either end so that it will fit
snugly into the frame at the top and fur-
nish a bearing at either end for the upper
shaft. This tapering can be done with a
ball-pein hammer {(Fig. 28), drilling the

R LW

=T |

hole afterward with a Y-in. deill. The
connector bearings on both the upper and
lower shafts are turned to the proper size
and burned on, that is, the piece is heated
to a dull red and is then driven onto the
shafting. Do not omit the two 'j-in. holes
shown in the flvwheel drawing (Fig. 14),
these heing essential in order to offset the
weight of the piston rods,

Fig. 16 shows the assembly of the small
tube (Fig, 12), the flvwheel (Figs, 14 and
151, and the upper shaft (Fig. 13), the
shaft running up throngh the tube and in-
tor the Avwheel where it is fastened with a
setserew.  After this assembly has been
made, the larger tube (Tig, 11) should be
driven into place until it comes tight
againat the frame. You will have to dress
down the outside of the amall tube and
the inside of the larger one in order Lo




BLATES 14 PLACE
WHILE BOANLEENS

make this possible. Inside the large tube
is slipped, first, the lower shaft (Fig. 17),
and then, a driving fit, the stop shoulder
shown in Fig. 18. The latter piece is a
Tg-in, 5. A E, bolt, turned down to the
dimenzions given.

The underwater housing {Fig. 18) is
fashioned from a }-in. (outside diameter)
brass-tubing slip tee. This is really about
g in, outside diameter, so it can be safely
reamed out to Y5 in, inside diameter. This
opening will readily admit the two small
bevel gears (vou can pet these from old
tuning condensers, water and electric me-
ters} and leave enoogh metal to take the
threads for the 7-in. bolt studs, which
close the ends,

Jumping to the head end of the motor
again, von will need two lengths of copper
tubing (hard drawn) of the size shown in
Fig. 20. One end of each tube is carefully
scaled with a metal disk, as shown in Fig.
21. These are the cylinders. Each one is
mounted on a base picce (Fig, 22) and 15
securely soldered. Note here that the out-
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Aboye, “Pally-Wag" Fin-
ished and Ready 1o Gog
Ladt, the Motor Must Be
Perleetly Coittared ; Prap
Details Are Shown Below

er {clozed) end of the cvlinder is
over the outer (short) end of the
base piece, Make the pistons from
suitable brass pipe, following the
same method used in making the
eylinders. Turn the pipe down on
a metal Iathe until it is an exact sliding fit
inside the cylinder. The connecting-rod
detail shown in Fig. 25 follows along the
same order as the stem shafting previous-
ly described,

Here's where you drill the exhaust port
—but—don't do it until you have checked
everything carefully, The piston must be
over to the limit (away from the hole po-
sition) as shown in Fig. 26, The hole,
which extends through the base and the
cylinder, must be placed exactly so that
when the eylinder swings to the opposite
side, the hole in the base piece will come
exactly in line with the intake hole pre-
viously drilled.

Fig. 29 is a cut-away view of the boiler.
There is nothing very difficult here al-
though you may have to take the hrazing
job to someone eqguipped for this work.
The two end boxes (Fig. 300 are made
first; then the tubes are brazed into posi-
tion, as pictured in Fig. 31. The hoiler
housing (Fig, 32) 15 fashioned from tin,
bent to shape and lined with asbestos as
shown in Fig, 33. Any shallow pan capa-
ble of holding slightly over 1 oz of solidi-
fied aleohol will do for the burner,

Fig. 34 is the completed “Polly-Wog''—
all set to go. The motor must be securely
fastencd to the exact center of the tran-
som with four 3g-in. screws, as shown in
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Fig. 35. The prop, 2 in. in diameter by 314-
in, pitch, is best purchased. However, ii
vou like, there's the detail in Fig, 36, The
huly 13 turned to the shape shown and
three saw cuts are ran in, equally spaced
around the circumference, and at a 30°
angle with the centerline. Each of the
blades is nicked slightly at the outer edge
50 that a length of wire can be used to
hold the pieces together while soldering.

Simple Precautions to Take When
Rebabbitting Bearings

Newly babbitted bearings are frequent-
Iv loose and unsatisfactory unless a few
precautions are taken when pouring them.
The bearing to he babhitted showld fiest
be thoroughly cleaned with gasoline, and
all traces of water removed before the
babbitt is poured. If the bearing is large,
it 15 a Food idea to heat the casting to the
melting point of the ablate belore poar-
ing so that it will contract while the bah-
bhitt 15 cooblng, mstead of expanding as
would be the case if the metal were poured
into the cold casting. This procedure will
assure a tight-flitting bearing {ree from in-
ternal vibration. If a hearing must be
pourcd into a cold casting, the babhitt
should be of the expanding type contain-
ing enough antimony to make a tight fit.

Self-Betting Trap Drowns Rats

Hinged to a
box or a table
top and prop-
erly haited,
this rat trap
drowns its
vietimes It
consists of g
piece of wood
hinged slight-
ly off center
ao that when the rodent walks out to get
the bait, the weight tips the trap down and
drops the rat into a pail of water sct un-
derneath. The trap then returns to its
former position.

] Several brightly colored rubber balloons
tied in fruit trees with long strings so that
they ecan sway in the breeze will keep
birds from feeding on the fruit,
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Vertical Slats in Parch Railing Made Removable by
Haolding Them in Place with Notched Pieces

Removable Railing Saves Time
in Painting Porch

To facilitate painting the railing around
iy poreh, I made the vertical slats remov-
able, The rails are made of 1i4-in. stock,
and have strips 34 in. square nailed ncar
the outer edges for the slats to fit against,
where they are held by notched pieces of
3 by 1i4-in. stock screwed to the rails.—
Joseph Minarovich, Berwyn, T,

Rubber Grips on Garden-Tool Handles
Protect the Hands

To aveud blistering his hands when us-
ing a hoe or rake, one gardener made a
pair of rubber grips from a piece of old
inner tube and slipped them over the tool
handles as shown. When properly adjust-
eil, the grips serve
as pads, and elimi-
nate friction be-
tween the handles
and the hands, If
vour hands are
unusually tender,
thin pieces of felt,
cemented to the
rubber, will help.
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Correction on Auto-Theft Alarm

r
l ALARM = 1 r!'_'f!---:.t.:l
g =
1 Lo N

SWITCH

| WAT|Li

DAGRESY OF WIR S

Vibration of Tight Wire irn Alarm Causes Homn to
Blow and Headlights to Flicker

In view of an crror in the wiring dia-
pram of an article entitled “Burglar Alarm
for Your Car,” which appeared in our
May issue, we are herewith publishing the
corrected diagram. Notice that a double-
pole single-throw switch is used to break
the circuit when it is not used for alarm
purposes. The device can also be im-
proved by using phosphor-hronze wire
and copper contacts, to minimize arcing,
and a lead sinker, attached at the point
indicated, will tend to give the wire a more
positive movement. It 15 also better to
run onc of the wires to the upper bracket
instead of the bottom one, as the latter
arrangement allows the current to pass
through the coil spring.

Adjustable Holder for Scaling Fish

Two largpe hsh
hooks, with the
: barbs filed off, a

f::{;_- couple of nails,and

sl -7 '@ arublber band are
uzed by a Wiscon-

sin sportsman for holding Ash while scal-
ing them. One of the hooks is nailed se-
curely to the top of the bench, or even a
post, and the other is attached to the rub-
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bher band, In use, the stationary hook is
fastened in the Ash's taill and the other one
in its lower jaw. The band is then stretched
to slip over a nail driven into the hench
near the head of the fsh.

Developing Photographic Prints
and Megatives Quickly

Where speed 15 important, photographic
films and prints may be fixed in the hypo
bath in a fraction of the usual time re-
gquired by using a bath consisting of hypo,
15 oz., and ammonium chloride, 4 oz., 30
gr., dissolved in water, 100 oz, Although
this solution 15 rapid, it does not last long,
and should therefore be renewed frequent-
lv. To determine when this, or any other
hypo bath, is exhausted, immerse a strip
of bromide paper into it, in the darkroom,
for the usual length of time required for
fixing, and rinse it in water. The paper is
next dipped into a l-per-cent solution of
sodium sulphide. If it turns hrown, the
hypo should be renewed. The sulphide so-
Iution should not be uzed in 2 room where
film or printing paper is stored.

Clothespins Used to Make Toy Figures

Toy men with movable arms are easily
made from clothespins. The lower part of

Heallatic Toy Figures That Have Swinging Arma Can
B¢ Made fram Ordinary Clothespins

the pin is sawed off and the pieces are
pivoted in position to form arms, using a
wire paper clip for a pivot. The remaining
lower part of the pin is shaped to simulate
the feet and legs, Painting in the eyes and
mouth, with a little striping to imitate
clothes, completes the job.

{ Men who work on ladders will find that
picces of old garden hose nailed or tied to
the rungs, serve as comiortable pads,
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Filled with Rocks to Hold Them in Flace, as
There Is Very Lirtle Surface Against Which

the Waves Can Best
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Permanent Felt Wiper on 0il Gauge Saves Time in
Loacking for Cloth to Clean Gakgo

Felt Wiper for Car Qil Gauge

This wiper 13 alwavs at hand for wiping
an nil gange of the rod type on cars sach
as the model-A Ford, and consigts of two
picces of felt, clamped around the gange
by means of two small steel blocks and
screws, The wiper is a permanent part of
the Fauge and saves time in looking for a
cloth to wipe the gauge before testing the
oil level in the crankcase—=N, E, Miles,

Joppa, Md.

An Improvised Camp Boiler

If you need a
double-boiler an
your fishing or
camping trip and
none is available,
try this impro-
vised one. Cut a
square piece of

birch bark and

L é\
fold it to form a

shallow, square dish, fastenimg the corners
together with a needle and thread or with
small slivers of wood, Then get two forked
sticks, split their ends and slip them aver
the edge of the bark container. Set a wa-
ter pail, half full of water, on the fire and
eupport the bark container over a cross-
piece as shown,

— e

f[Soap bubbles that will rise almost ver-
tically can be made by filling them with
gas; this is easily done if the blow pipe is
attached with a rubber tube to a gas jet.

POPULAR MECHANICS

Flower Seeds Stored in Cellophane

Small cellophane bags are handy for
storing flower and garden seeds. These
will keep out moisture and it is easy to
sec what kind of secd the baps contain
without opening them. The bags can be
purchased at & small cost, or they can he
made by folding squares of cellophane and
cementing the bottoms and sides togeth-
er. Folding the tops over and creasing
them will keep the bags clozed.

Eell Rings When Refrigerator Drip
Pan Is Filled

A bell can easily be hooked up to give
a warning when vour refrigerator drip
pan is hlled zo that it will not be forgot-
ten. The drawing shows the wiring ar-
rangement, One terminal of the bell is
wired to a dry cell
and the other 1s
connected to the
end of a small rod
or heavy wire bent
at right angles and
pivoted to the un-
derzide of the re-
frigerator by
means of screw-
eves, A cork float is cemented to the oth-
er end of the rod, which terminates in the
pan, As the pan fills with water, the float
raises the rod so that the two copper con-
tacts come together and ring the bell.

Spring Makes Steel-Wool Holder

A good holder for steel wool, which
eliminates danger of the hands being in-
jured, can be made from a 2-in. length of
a closely coiled spring. To feed the wool
out as needed, a piece of sheet iron is
e shaped as
Lf shown, and
the corners
are rounded
off. A second
picce of shect
iron 15 bent 1o
alU-shape and
i soldered to
the center of
the Arst piece
for gripping
the wool.
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2
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Catching Grasshoppers for Fish Bait

Grasshoppers are considered good fish
bait, but are not often used because of the
difficulty in catching them, However, this
15 easily done at night. Take a Hashhght
and play it around large weedsz, which ap-
parently blinds the grasshoppers momen-
tarily so that they can be canght. Crickets
are also good bait, and can be canght by
the same method, Thev are usually found
along walks, around posts, and under old
boards.—]. W. Reviolds, Mattoon, 111

Mercury Switch Shuts Off Ignition
When Car Turns QOver

Connected in the low-tension wire lead-
ing to the coil of an automaobile, this mer-
cury switch automatically opens the igni-
tion circuit and lessens the chances of fire
in case the car 13 turned over in oan acci-
dent, To make the switch, half fill a small

glass hottle with mercury and cork at,
pushing two small nails through the latter
z0 that they extend about 4 in, inside the
bottle.

Be sure the nails do not touch
each other, After
mounting the bhot=
tle on the caoil
bracket, discaon=
ftect the low-ten-
sion or “hot™ wire
from the coil and
solder it to one of
the nails, Then
solder the end of
another wire to
the other nail and
attach it to the
low-tension ters
minal of the coil.

Wire-Mesh Pockets Increase Uses
of Electric Fan

By attaching two wire-mesh pockets on
the back of the guard around an electrie
tan, to hold moth balls, you can guickly
drive the fumes to all parts of a closet. A
fan so equipped can also be used to spread
the fumes of deodorants, or it can be used
to relieve head colds by putting wads of
cotton saturated in an inhalant in the
pockets so that the fumes can be spread
in all parts of the room in which the atling
person is sleeping.
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Screw-Top
un through It

El:-;ll:. Soraps  tillesd by Putiipp Them In
Can and Letting Water i

Utilizing Scraps of Soap

Scrap pieces of soap may be utilized by
placing them in a screws-top can that has
a hole in the lid and several holes punched
in the bottom so that the water can run
through it. The can may be attached to a
hose, as shown, or it can be screwed to
a faucet by szoldering a hose connection
to the lid,

Feeding Device for Orphaned Birds

Administering solid fooeds to voung, or-
phaned canaries has always been a prob-
lem that is easily solved with this feeding
device. It consists of a cork drilled through
the center to take a small tube, which is
tapered at the lower end. A small spike,
to serve as a plunger, is inserted into the
tuhe with a light compression spring un-
der the head, In dze, the tube 15 Alled with
food, which is dropped into the bird's
mouth by means of the plunger,

:5”"
rf-' SAKE WITH

o POTHT CUT OF(
g
a b
k LIGHT
COMFREYS10M
SPRING

Young Canaries Rul:ll.l_'.r Take El:-'ll-d. Food from This
Impravised Feeding Dawice
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Five-Meter Receiver and Simple Transmitter

1=h ends, are drilled near the outer edge of

PART 11

T{} complete the as-
semhbly of the
5--111::!::r receiver des
seribed in the Julv is-
sue, the audio trans-
former, rezistors anmd
fixed condensers are
mopnted under the
sthpanel. The supply
leads are brought out
to a JF-prong jack and
cable, as shown in Fig.
1,or binding posts may
b wsed it preferred.
Coils La and La, for
the receiver oscillator,
are both random-
wound on a small
form. This consists of
three 1%4-in, thin hake-
lite, or fiber, disks, drilled
af the centers to clear a
6-32 machine screw. The
disks are assemhbled on
the screw with Ig-in.
lengtha of L-in. fiber tuh-
ing between, The machine
screw should extend be-
vond the form so that it
may be held in a hand
drill after the retaining
nut is in position. The
drill is placed in a wise
for winding the coils, Coil
La consists of 700 turns
of No. 32 ds.e, magnet
wire. Small holes, for an-
choring the start and fin-

the dizks.

Coil Ly o1s wound with the same-

size wire and consists of 1175 turns,

wound in the same direction,
ing tirn of Lz poes to the plate and the
finish to positive B 435 volts, The starting
end of Ly goes to ground and negartive B,
and the finish to the grid. An enlarged
blueprint of all diagrams for the receiver
and transmitter 15 available if desired,

The start-

To tune the receiv-
er, the band-setting
comdenser, Cz, 15 used
to locate the part of
the band you wish to
listen in; the tuning 15
then done with the dial
on the front panel
The 2-plate condenser,
C1, is wsed to adjust
the antenna, The tvpe-
37 tube at the rear is
the detector. The re-
ceiver has good vol-
ume and will operate a
small magnetic speak-
er on most signals. It
i5 housed in a sheet-
metal box 8 in. long, 7
in. high and 6 in. wide.

The transmitter is a
very aimple tuned-grid
(Continued to page 11640
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LUTOMATIC control without the aid
of amplifving tubes, expensive bat-
teries or auxiliary apparatus opens a new
and interesting field to the experimenter.
Sufficient current is developed by the small
photronic cell, shown below, to directly
operate a sensitive relay which in turn
actuates a larger telay, Numcerous prac-
tical applications are pozeible with slight
variations of the hook-ups given in the
diagrams. The cell 15 houszed 1n a bakelite
case and two prongs are provided for
plugging it into a standard UX radio-tube
socket, The upper
sketch i Fage, 1 shows
how this socket is wired
g0 that the polarity of
the cell may be easily
reversed,

The relays may be ar-
ranged 20 that a heam
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of light divected on the cell will ¢lose
the power-line circuit or, the inter-
ruption of a steady light source will
have the same effect, Fig. 1 shows a
hook-up so arranged that the inter-
ruption of a beam of light across
a doorwav will close the 110-valt
house-lighting circuit to operate any
electrical apparatus that is plugged
{Contineed to page 118A)
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Transposition Blocks and Mecessary Para lor Shori-
Wave Doubles

Short-Wave Doublet Antenna Kit

The necessary parts for bullding a dou-
blet receiving antenna, of the tvpe de-
scribed in the June issue, are now available
in kit form. It consists of 8 insulators, 15
transposition blocks, a doublet coupler
and 200 feet of suitable stranded, enameled
antenna wire, In the usual short-wave re-
cetver the coupling-resistor umit may be
mounted on the underside of the chassis
near the antenna-coil socket, The primary-
coil leads from this socket are then con-
nected directly to these resistors. A few
feet of twisted lampecord is used to con-
neet the other end of the resistors to the
transposed feeder line,

Wire Maodel of Ultra-Shart Wave

This model of an 1B-centimeter radio
wave shows the type of ultra-short wave
uscd in recent radiophone experiments.
Such waves travel like light and may be
reflected in the same manner,

e
5

Mﬁ

Homemade Lens Disks for Television

The only difference between a lens disk
and a hole-type scanning disk is that the
holes of the latter are enlarged and fitted
with small convex lenses, The optical cen-
ter of each lens must occupy exactly the
same position as the center of the holes,
These small lenses are now available to
experimenters for a few cents each. Lens
disks make possible the projection of tele-
vision images on a screen very miich the
same as motion pictures are projected.

New Output Tubes for the DX Auto
Receiver

Those who built the DX anto receiver
that appeared in the May and June, 1932,
igsues can eastly alter the set for the new
tvpe-80 output tubes, These tubes make a
decided improvement in the output of auto
receivers of this description. All that is
necessary to change this set over far the
8 tubes 15 two O-prong wafer-type sock-
ets and two screen-grid clips. The sche-
matic diagram is given in Fig. 1, the fila-

e SOEAMER QUTPUT
TREMNSFORMER

¥

AUTDID
TRARSFORMER
¥

00
GHkiG
16 FLAMENT
.\_‘_“ SWITCH
- SHIOWIHG FILAMEMT HOGHLP
Fie.2
Fi.|
2.5 BE:'
T3 GAD OH BUHG =
SCREENf=? o SR 18 GRIG OF
o SPEAKER
TO CATrORL OF GACK
SPEAKER SOCKET LroR B+
SUF
T GRID O AUBIO i
SLFE
P o
T FLATE OF fi

SPEAHER SOLHET

Figd T T OTHER FILAMILHTS AND SWITCH

ment hookup in Fig. 2, and the simplified
wiring diagram in Fig. 3. After these
changes are made, the B-negative lead 18
grounded directly to the metal base in-
stead of going through the 500-ohm re-
sistor to ground. The S0-mid. electrolytic
condenser i5 not used in the new hookup.
The B-tube requires less space, draws less
current, minimizes motor noise and pro-
vides full power output—Frank Lund,
Chicago.
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Fortahble Set Teater for Checkin

Incledes Capacity Meter, Tube Tester &

Service Man's All-Purpose Set Tester

For universal use on a.c., d.c., automo-
ale or battery receivers, this seli-con-
tained tester covers all frequencies and
voltages., Designed by the engineers of
the National Kadie institute and FPhileo
Radio and Televizion corporation to aid
service men, this et tester meets all the
new requirements made necessary by rap-
idly changing receiver and tube design.
Going back to first principles it involves
the isolation of the defective circuit and
the detection of the defective part. It com-
hines 5 a.-c, and 3 d-c. voltmeter scales;
3 d.-e. milliammeter ascales: 3 ohmmeter
and 5 a.-c. output-meter scales,

Tuning the Short-Wave Receiver

Ownerzs of some short-wave receivers
have noticed that at certain points on the
dial, dead spots appear for no apparent
reason, 1 hese are often avolded by low-
ering the capacity of the antenna-coupling
condenser, If this should result in a loss
of signal strength, it is better to experi-
mient with different antennas until the cor-
rect length is found.

@[ Blueprints covering radio construction
articles in past issues can be obtained for
25 cents each: when material lists are not
included in the articles, these are available
without charge on receipt of postage.

£l
e

L]

LAR MECHANICS

Any Type of Radic Recelver
Bhielded Oscillator
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Radio Uses for Neon

Small neon bulbs fitte
screw Dase may be obtained for a
few cents in many electrical
shops. These bulhs will glow on
about 110 volts either a.c, or d.e,
Fig. 1 shows how a fixed conden-
ser may be charped from B-bat-
teries and then connected to the
tenn bulb, which will glow for an
instant as the condenser dis-
charges. As a polarity indicator,
when connected across the B-bat-
tery, the brightest electrode is the
positive side. For approximate
resistatice measurements 4 con-
idenser is charged, as shown in
Fig. 2, the flexible lead X is then
connected to the bulb and a slow
count 15 taken while the neon
bulh discharges the condenszer
through the 100,000-0hm resistar,
Fesistors of unkonown value are then sub-
stituted and the former count is used as a
checking standard. Fixed-condenser ca-
pacity values may be approximated in the
same manner, Fig. 3 is for detecting mi-
nute r.f. currents; enough B-battery is
connected in series with the small loop and
bulb to almost make the bulb glow., When
this arrangement is brought anyvwhere
near an r.f. oscillator the bulb will glow,
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BY restringing tennizs rackets vourself,

vou can savd over half of the regular
cost and also be sure of getting the strings
to just the desired tension. A vise, four
blunt awls, a pair of pliers with parallel-
acting jaws, a pointed knife for trimming
the put and a short wooden dowel abonut
an inch in diameter, for pulling strings
tight, are the only tools needed.

A vise, as shown in Figs, 1 and 2, which
will hold the handle firmly and clamp
down the head to keep it from bulging out
of shape and spreading the throat, is the
most important tool. The wood parts can
be cut from a 134 by B by 33-in, piece of
hardwood.  After the parts have heen
sanded smooth, fasten the head-clamp
support to the brace with two 2%-in, No,
12 screws, then bolt them to the base.
Glue should be used in fastening the wood

parts together. Drill a #-in, hole through
the two head-clamp pieces for a 3% by 4-
in. bolt with the head countersunk flush
with the bottom of the lower clamp, which
iz then fastened to the support, using two
3-im, Mo, 12 screws. Screw the stationary
jaw of the handle clamp to the support
with three 2%-in. No. 12 serews. Dirill a
Yi-in, hole through these two picces as
shown and next cut the glot in the hinged
jaw to allow free play. The center rear
support for the handle 15 bolted to the
base and a 3-in. screw is used to fasten

01
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MIDDLE . FAM
OF STRING i FOR 160/
20 kAN
@ STRINGES
—

o1e side jaw to the baze. Hinge the other
:-i||l.! j.'l."."." [} 1|L-q_- |r;|;-|_' 1.1'i|:-:| H] J-in. ]ll;1|_|_ ||ir!|g‘l.".
A wingnut 15 wvsed to tighten the handle
clamp jaws. Thick felts should be glued
to the jaws of the handle clamp, placing
a block of wood between them and keep-
ing the wingnut tightened while the glue
dries, Use pieces of Y4-in, felt to pad the
head-clamp jaws. Trim the felt pads flush
with a razor blade after the glue has dried.
The vise should be Lolted to the edge of
the workbench top =o that two-thirds of
the wize will project, leaving plenty of
room for working around on both sides
of the racket.

MNow for stringing. the racker. After tak-
ing all the old gat from the frame, sand-
paper it smoath, then inspect each hole
for jarged edres. I rourgh edpes are pres-
ent, ream them out with the awl and the
knife so that the strings will pull through
to the next hole smoothly. Be sure that
the slots at the head of the racket are deep
enough so that the stringz: will not hit on
the :__'l'-:|;1r‘:|| during [.lli'l.:'.'. The slot indicat=
ed in Fig, 11 must be large cnough for two
strings, Dlace the frame in the vise se
that the slots at the head slope down and
optward as in J'-Ej_'.. 1, ﬂ,'|:|..".|p the head
down first, then tighten the handle, 50 as
fo hie-sure atd not twist the racket. Any
bindings that are to be put on the frame
must be put on next, Fig. 3 shows the
method of patting on the silk binding
cord, which should be wotnd tightly. [tis
all right to cover string haoles with the
binding as the strings can be later foroed
through with an awl

[t takes a 19-ft. length of gut for the
main strings of the racket and a 17-fe.
length for the cross strings. Both the silk
hinding cord and the gut can be purchased
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Flge. 11 and 12 Show
Hew te Weave the
String MMagonally to
Prevent Gut frem
Fraying

from any sporting-goods manuiacturer,
Genuine giit comes in grades costing from
about 80 cents to #3530 per racket. The
new silk strings on the market can be pur-
chased from 50 cents to $1.50 per racket,
and will give satisfaction in play as well
as being much easier to restring. Before
starting to string, loop each coil of gut
around some object and pull heavily on it
B0 A5 1o remove exXcess
stretch and also its tendency
to curl up. Next, wax the =11
main string with a piece of =3
paraffin so it will slide eas- i, |

ily through the holes. If the
frame has eighteen main strings,
thread the two ends of the string
into the frame as chown in Fip. 4.
If the racket has a hole through
the throat, it has sixtecn or twen-
ty main strings; start so that the
middle of the string will be at the
hole in the throat as in Fig. 5.
Fig. 6 shows the method of start-
ing the main string in the
open-throat models. Thread
the main string loocely back
and forth in the racket un-
til the ends come out as in
Fig. 7, skipping the last hole
at the shoulders of the racket. Some
frames are designed so that the main
string goes through the holes A, Fig. 7,
but in most frames the last hole at the
head is skipped as shown. Place an awl
at each side of the racket where the last
string comes out, then thread the ends of
the string under the loops on the outside
of the frame. Fig. B shows how the main
strings are tightened by placing the fin-
gers on the middle of the center string,
pulling the slack from it, then working
the slack with the fingers from one string

e
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to the next to the side of the racket, Then
msert an awl as in Fig. 9, remove the awl
at the shoulders, and with the pliers, pull
the last string tight, thus pulling all the
slack outside the frame. Beplace the low-
er awl and, starting at the center again,
repeat this process on the other half of
the main strings. If the string slips back
when the awl is inserted, sandpaper the
point or moisten it. Be very careful, how-
ever, when putting in awls not to pierce
or cut the strings, Each half of the racket
should be tightened alternately in this
manner about four times for a medium
tight job and seven or eight times for an
extra tight job. However, only high quality
strings should he pulled up extra tight,
The frame vsually will round considerably
when the main strings are tightened, but
when the cross strings are put n it will he
pulled back to its former shape, He care-
ful to keep the tension of the respective
atringa on each half of the frame exactly
the same as the other side, otherwise the
racket will be pulled out of shape. The
tension of cach string can be determined
by plucking the string and noting the tone.

After the main strings have been pulled
up tight to an eéven tension, take out the
awls and the pressure will lock the ends
of the string. Start the cross string as
shown in Fig, 10 and lead it over the first
main string. Weave it across the racket
to the corresponding hole on the other

MECHANICS

side and tie a single loop knot as
shown, Wind the string around
the dowel and pull it up tight. In-
sert an awl to hold it from slip-
ping back, them weave the string
1o the corresponding hole across
the frame. Figs, 11 and 12 show
the way to diagonally weave the
string to prevent the gut from
fraying. Alwavs be careful not to
let the string kink or unravel as
this weakens it. Pull the string
tight with the dowel and insert
another awl as in Fig. 13, Con-
tinue this process, fastening the
last cross string, Fig. 14, Trim
ends of string neatly, but be care-
ful not to trim them too short.
Straighten all the strings up in
the racket, using a blunt awl. Fig.
14 also shows the method of lac-
ing the strings with trimming
cord to keep them from moving in the
racket during play. However, this is not
necessary, and can be omitted, The silk
trimming cord at the top and bottom of
the racket adds mueh to its appearance.
Figs. 16 and 17 show how the trimming is
put on the head and Fig. 18 illustrates
clearly the method of trimming the throat,
If trouble is experienced in pushing the
cord through the holes, use an awl to
ream holes larger. Finally, brush the
strings with a light coat of one part of
pure white shellac diluted with two parts
of alecohol, This preserves the strings and
protects them from moisture,

Punch Removes Broken Drill

When other
methods fail, a bro-
ket drill can he re-
moved from a haole
by drilling a second
hole at right angles
through the work
to contact with the
hottom of the hole
being drilled, and
using a punch as
shown to loosen the
drill. While this
methad is not always desirable, the haole
drilled for the punch can usually be filled
with a good iron cement,
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Tool for Turning Crankshaft of Motor
While Adjusting Bearings

To facilitate turning the crankshait of
a car moter while adjusting the connect-
ing-rod bearings, I rigged an old steering
wheel and substituted it for the hand
crank. The wheel was welded to one end
of a ¥-in. iron rod, and a small piece of
steel, cut to it the end of the crankshaft,
was welded to the other emid. By wsing
the wheel in this way, I was able to reach
up and turn the crankshaft without crawl-
ing from under the car—LC. 1. Wagner,
Washington, la.

Making Milling Cutter Cut Owversize

Having a groove to cut in some work,
and no cutter of the correct size available,
I used a smaller tool with the set-up
shown, By tilting the tool at an angle sa
that it cut at the corners only, I was able
to cut the proove with the smaller tool. A
little calculating will determine the cor-
rect angle at which to set 1t, as shown
at B.—Charles Kugler, Philadelphia, Pa.

Milllng Cutter Made to Cut Oversize by Tilting It at
Angle 1o Cur Only on Carners

Eliminating Rattles in Car Windows

Window rattles in cars can be eliminat-
ed by inserting a small flat spring between
the felt channel and its retainer, at the
top near the molding. A piece of spring
2 in. long is sufficient and it exerts no
strain on the mechanism used to raige and
lower the window,

(A woodscrew can he locked firmly in
place by enlarging the slot in the head to
take a wire staple driven into the wood to
straddle the screw,
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Adjustable Estension Beody Enables Light, Bulky
Loads to Be Hauled on Light-Delivery Track

Extension for Body of Light Truck

Telescoping inside the regular body, an
adjustable extension body of heavy sheet
metal will be found wseful for hauling
bulky loads of light weight. Two opposite
cidges of the sheet metal are bent up at
right angles to form sides on the exten-
sion, and four bolts, working in slots cut
in the bottom, hold it in place. The tail-
hoard iz removed from the truck, and is
fastened to the rear end of the extension
body.—H. C. Thomas, Roval Oak, Mich,

Scale Attachment Simplifies Boring
and Reaming on Lathe

Here i3 a simple attachment for a lathe
that will cnable you to bore or ream a hole
to a given depth without stopping the ma-
chine to take measurements. A scale is
screwed to the side of the tailstock, and a
collar, fitted with a rod, which is bent so
that it extends above and parallel to the
scale, is fastened on the tailstock spindle.
A smaller collar,
fitted with a point-
cr, s atiached to
the end of the rod,
In use, the horing
tool is just started
into the edge of
the work, and the
pointer i2 set at
gero, after which the tool is fed into the
work to the desired depth as indicated by
the scale,




Cffective SIGN BOARDS

1he
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Old Dutch
CAKES

crowded in with several others,
or has a confusing background,
it will not catech the eve as quick-

HE attention-value of a roadside sign-
board depends almost as much on its
location as on the design, and expensive
ones are not alwayvs the most effective, by
any means. If a well-turned-out job is

FiLiL

Iy as a simpler and more isolat-
cd board farther down the road,
Some designs require a back-
ground of foliage, preferably
evergreen, while others are at
their best in the open. The sil-
houette type of road sipn eomes in the
latter classification,

The Old Dutch Mill, on which construc-
tional details are given, is simple to make
and can be duplicated on a larger scale it
desired. The signboard and mill are made
of ¥-in, materizl, On the back of the
tower a cleat 15 attached to afford a sub-
stantial support for the bolt which serves
as an axis for the revolving wheel. An oil
chamber is drilled through hub and brass
bushing, the hole being filled with oil-
soaked cotton and corked up. This will
supply lnbrication for several months and
prevent squeaking, The cffectiveness of
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thiz sign 15 enhanced by g zood

[rauint - Wohite letters on o

lile b rrouiid will make the

waorids stand ont distinctly, This
il all other oncdoor painteid
sipns showld Bave a coat or two

of spar varnish,
The huge o alas shown in
detail, will attract instant atten-

tion to the signboard just above

il. Such gn o I'l.'I|I|i:'|_'- S OHTIE
work, but 15 well worth the ef-
fors. A rough Irame 152 con

structed of five round “bulk-
rezieda,” welvieh-are eovered with
lath. The ends are made as
shown, and the whole is then
covered with strips of tar paper cot cigar-
shaped and in turn covered with wire
mesh. The plaster coating will take care
of the irregularities. Proceed just as vou
would plaster a howse and work toward as
nearly an egg shape as possible. The nest
should be made of cornstalks or some
coarze growth resemlding grass so that
the proportions will be maintained, Ovrdi-
natry straw wouald be entirely too fne for
an ege of these monstrous proportions,

%';-_'i_u'i‘ﬂi? |

L

are an ever-prezent tidbit
and the competition is very great, so that

“Hot dogs”

the small vendor who would get more
than the average of this trade must have
a striking signboard. A puppy sign that
will catch the eye of the motorist at all
times 15 also shown, This is very easy to
copy and is about as inexpensive as an ef-
feetive sign can he,

Suggestions on both of these kinds of
signs are shown at the top of this article.
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i ‘_-- p This Tool, Made from an
L 214 Spring Leaf, Iz Ef-
| feptive lor Straightésng
.-'—F.-‘ - Eent Fendor Flanges
o
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AUTOMOBILE
SPRING LEMAF ———

Tool for Straightening Fender Flanges

While there are several tools designed
for straightening Aanges of awtomohbile
fenders, this one is highly efficient and is
casily made from an old spring leaf, Heat
the leaf to a cherry red and bend it to the
shape shown in the detail. Then heat it
again and guench it in a bath of ol to re-
store the original temper to the steel,

Reclaiming Worn Linotype Matrices

Large linotype matrices wear more
quickly than the smaller ones, due to their
greater weight, and zoon list elightly while
riding to their respective channels, where
they often fall flat at the entrances. This
trouble can be overcome by filing away a
triangular part of the
metal at the bottom of
the matrix as inddcat-
ed by the dotted lines,
The weight of the ma-
trix thus s reduced,
and it will last for
many maonths, When
filing the metal, care
should be taken not to
remove any part of the
lower letter.,

gL
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Oiling Harness Preserves Leather

The following method of oiling a har-
ness is suggested by the extension service
of the University of Nebraska., Firet take
the harness apart, brush it thoroughly, and
put the straps in a basket made of woven
wire. Then lower the basket into a 10-gal,
container into which has been poured
lukewarm harness oil, 5 gal. Let the har-
ness remain in the solution until bubbles
no longer rise to the surface, after which
it is removed and allowed to drain. If it
is not possible to dip the harness, wash it
and then rub the oil into the leather be-
fore it dries,

Holes in Iron Reduced in Size
with Heat

It is possible to reduce the size of holes
in iron and steel a few thousandths of an
inch by repeatedly heating and cooling
the metal. Plog the hole with a bolt, over
which are slipped two steel and two as-
bestos washers as shown, The bolt should
be considerably smaller than the hole to
allow for expansion of the metal. Heat
the assembly un-
til it is red=hat and
plunge it into a
pail of water, re=-
peating the opera-
tion until the hole
is of the desired
size, As the water
cannot enter the
hole, its walls re-
main hot when the
rest of the metal contracts in cooling,
which tends to make the hole smaller.

Preventing Valves from Sticking
in Valve-in-Head Motor

Valves in light valve-in-head cars fre-
quently stick due to carbon deposits on
the stems and in the guides. Such trou-
ble can be greatly reduced by removing
the valve and countersinking the top of
the guide hole in the motor head. This
provides a place to retain oil, which as-
sures the valve stem being well lubricated
at all times. It will also be found that a
frequent application of penetrating oil as-
sures better valve action and greatly les-
sens the tendency of valves sticking.
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Rubber-Cushioned Floor Absorbs Vibration

Rubbet from old auto tires was wsed to
abzorh vibration from a dance Hoor buwilt
on the concrete roof of a large hotel in
New Jersey, so that there would be no
disturbance to the guests in the rooms
below, Tires were cut into short sections,
which were slipped over the under edges
of the floor joist and nailed in position so
that the rubber supported the entire Hoor.
Heavy paper was next laid over the joists
under the floor boards to absorh any addi-
tional vibration of the air. This idea could
be used in factories or other large build-
ings where it is desired to stop machine
vibration from traveling to other floors.—
Paul M, Cope, Atlantic City, N, J.

Two-Way Socket Contacts Changed
to Series Connection

With slight alteration, a two-way elec-
trical socket can be nsed as: a means ot
quickly installing
a lamp or other
resistance in serics
with a machine or
tool. All that is
NECess5ary is to
take the socket
apart and change
the contacts as
shown, soldering
together the two
threaded sleeves
in the top of the

socket, Im this way, the current passes
through the resistance before it reaches
the machine.—3. Hundevadt, Chicago.

Fly-Paper Holder Made of Wire

Disliking the inconvenience of spreads-
ing sheets of fly paper about his counter
and showcases, a procer made a holder
for each sheet hy
twisting Ewo wires
together and
spreading the ends
apart to form feet.
The end of each
foot was bent to
form a hook to hald
the paperin acurved
position as showi.

Qil Treatment Freserves Walls
of Log Cabin

Peeled logs in a cabin wall will erack
and grow dull if not properly cared for.
After‘they have heen cured by the sun and
wind, apply two coats of boiled linseed oil,
which will last until the next summer,
when the treatment should be repeated.
Use a paint brush for this purpose. The
first coat should be well hrushed inta the
logs, The second eoat may be a little thick-
er than that of the first one. Logs treated
in this way are protected against wood
borers as well as checking or cracking.
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FPuole and Chains Used to Bind l'..a.'r%l Laads of Lumber
on Wagon ta Prevent Slipping

Binding Load of Lumber on Wagon

The following method of binding lum-
ber on a wagon is used by some lumber
companies to assure that the load will not
epread and fall off. A chain is hound
around ecach end of the load, after which
a pole is inserted under the rear chain
and twisted around until it is tight. The
pole is then brought over as shown by the
dotted line, and is tied to the front cham.

Two Simple Gauge Tricks

One shopman improvised a lock for the
legs of his calipers to prevent them from
shipping after they were set to gauge a
number of duplicate pieces which were
heing turned in a lathe. The lock consist-
ed of two steel etrips clamped over the
legs by means of machine serews as
shown, Another method used to prevent
error in selecting stocks of wire, was to
put a brass clip on the wire gauge.

Wire Gauge 1o Provent
Proasible Error in Gaeglng Duplicate Pans

Locking Calipers and Markin

MECHANICS

Copying Projector for Artists

Artists will find this simple projector
useful, as a picture or drawing can be pro-
jected on paper and quickly traced. The
projector proper is a small box arranged
to slide on a vertical support fastened to
a hase, thus permitting various degrees of
enlargement. Two S0-watt lamps provide
illumination, and pieces of tin, placed at
the lower corners of the box, reflect the
light on the picture, which is tacked to the
underside of a lid hinged to the top. Holes
are drilled through the sides behind the
reflectors to allow the heat to escape, The
lens 15 double convex, 2 in. in diameter,
and may be taken from a reading glass. It
15 mounted at the outer end of a brass
tube consisting of two telescoping parts,
one of which is tightly cemented in a hole
in the bottom
of the box as
shown, The
inside sur-
faces of the
hox are paint-
ed with a mix-
ture of shellac
and lampblack
to eliminate
cross reflec-
tion, The pro=
jector is fas-
tencd to the
vertical sup-
port by means
of a V-shaped
clamp of strap
iron, fitted
with a setscrew, as shown in the msert.—
Philippe LaFee, Columbus, Ohio.

Mickelplating without Electricity

Instrument parts and small tools may
bhe easilv nickelplated without using elec-
tricity by first cleaning them and then
hoiling them in an aluminum pan contain-
ing a plating golution. Carbon tetrachlo-
ride or gasoline may be used to remove
the heavy grease, while Iye, L b, dis-
solved in water, ¥2 gal., makes a good so-
lution in which to botl the work to remaove
all of the grease. After this treatment,
ringe the work and immerse it in a dilute
acid solution to remove corrosion, This
solution is made by pouring a small quan-
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tity of eommereial sulphuric acid into 4
ral. of water. Do not pour the water into
the acid, but drop the acid slowly into the
water. Next, add 2 or 3 oz, of nitric acid.
During cleaning and plating, the work
should be suspended with a copper wire,
as finger marks will prevent the plate from
adhering. The plating solution 15 made by
dissolving, with the aid of heat, nickel am-
monium sulphate, 10% oz., and ammoni-
um chleride, 21 oz, in 1 qt. of water. After
the chemicals have dissolved, add strong
ammonia, a few drops at a time, until red
litmus paper turns blue when dipped into
the solution. If the paper is not handy,
add the ammonia slowly until the color of
the salution iz an intenze bhlue green, The
solution will keep indehnitely if stored in
a tight bottle, it only being necessary to
add ammonia from time to time to replace
that which was lost while in pse. Itis a
good idea to keep the work being plated
in constant movement so that spots will
not form, This solution plates rapudly and
produces a nickel coating which adheres
strongly and can be polished,

Utilizing Gravity in Spray Painting

For painting structural steel before it
leaves the shop, one Arm wses large paint
bucketz with conical bottoms. These have
pipe connections fitted with valves at the
center of the cones to take the paint hose,
The buckets arc suppoerted on three chan-

Impravised Paint Containers Hoisted Mear Ceiling to
Urildze Gravity in Spray Palnting

nel-iron legs, and are hoisted to the shop
ceiling to provide ample pressure.
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Table with Graduated Sides Aids
in Cutting Glass

Glasas Cuatters” Tahle Has Siralghtedge
Which Is Clipped to Graduated Guides aleng Edg\:

Adjustahlia

Time can be saved in shops where con-
sidlerable glass cutting iz done by using
this table, It i5 made of 1-in, stock and
has vardsticks screwed to the edges to
form graduated guides. Two paper clips
of the kind shown are cut and bent as in-
dicated so that they can be screwed to the
ends of the straightedge, which can then
bre shid back and forth hetween the zuides
and can be gecurely held in place at any
paint along their length by means of the
clips.—Chas. C. Jensen, Minot, N. Dak.

Treatment of Wood Fence Posts
to Prevent Rapid Decay

Life of soft-wood fence posts can be in-
creased considerably by treating them
with crecsote by the following method
If the posts are green, remove the bark
and stand then on end in the shade to
cure for several months. Then boil them
for at least an hour in creosote, covering
3 ar 4 ft, of the posts, This can be done
conveniently in an old oil dram from
which the top is removed, After boiling,
place the posts in a gecond dip of erensote,
at a temperature of 80 to 100° F., keeping
them immersed for a couple of hours,

[ The growth of chicks can be increased
by adding veast to a ration containing 73
per cent of cereal products,



PART II

N the first installment of this

lings, indicates how the flue
15 tipped so that 1f comes
out at the center of the ce-

ment cap. The space he-
tween 15 Alled with small
pieces of brick and mortar.
Brick and mortar are also
used to stop off the flue lin-
ing at the hottom, A 5-in.
stovepipe opening should be
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article, which appeared in our =
July issue, the framing and

sheathing of this attractive little

house were covered, The eleva-

tions are shown in Figs, 32, 33, 34

and 36, A ecareful study of the
figures iz suggested so that you

mav get a better idea of the ap- A
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pearance of the finished building.
The chimney starts 5 ft. above the fin-
ished floor. By starting the brickwork at
this point, rather than below the floor,
considerable material and labor are saved,
and the space that would be occupied by
the lower part of the chimney can be made
into a convenient storage case, as shown
in Fig. 37.

An & by 12-in, tile flue lining should be
used for the entire length of the chimney.
Tt iz not g difficult matter to lay the brick
for the chimney when vou have the lining
as a guide. Be sure, however, that all
joints in the lining are well filled with
mortar so that there will be no gas leaks.
Fig. 35 shows a portion of the chimney
above the ceiling. Notice that it widens
ot at the top so that it straddles the ridge
of the roof, The lower courses require
seven bricks each, the upper eight bricks,
You should figure four and one-halt
courses to the foot in order to determine
how many bricks are required for the
chimney., The lining, shown in dotted
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left in both the kitchen and dinmng-roocm
sides of the chimney, but the openings
should not be opposite each other. Score
the openings in the flue lining with a cold
chisel, 50 that they will break out as even-
Iy as possible, Metal fashing is worked
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By R. Q. BUCK

L Techawal High Schoul, Chicagn

hetween 1|'*" of 1|'.':.l.".-:.
shown in the clevations, to
water-tight jomnt between the chimme-
and roof, The framme that
uszeil to support the chimney and
carry it through the ceiling must be
very the |.|l||.-| jaist under-
neath it should be braced with three head-
ers, to prevent -;|'r|:|r'L; It 1= necessary
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cut away one celling joist and put a head-
croacross o frame r1u chimney opening.
A simitlar apening 15 also made for the
gctgttle i the hall ceiling.
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der. You will find by

studving the elevations |

that the entire eaves CEWEMT ChR —=
on the left side are UHBG TILTED —
bhoxed shown in -

Fig. 38, but on the RO LINE — - s &
right side only the |
eaves aof the main |
structure are boxed in )
L

this manner, The right o
f the extended |
portion are faced in a
manner sumilar to that

eqves
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used in the gables,

shown in Fig, 3% The

eaves are so simple Fig, 25
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that 1o furilies
explanation is
TECEssAry.

In shingling thc
roof, the shingles
arc started at the
bodtom with a
hle course, and the
butts are extended down about 1 in, over
the 1 by 2-in, molding. The overhang at
the gables 15 shown in Fig. 39, The shin-
gles are to be laid 414 in. to the weather
and each one is nailed with two 3-pennv
galvanized shingle nails. All joints should
break at least 125 in, and no break should
occur directly above another in any three
conscentive courses, so that all the nails
will be covered., Space the shingles about
L4 in, apart on the roof. For appearance
sake, 1t 15 necessary that the courscs he
lined up. Thiz can be accomplished easily
by means of a straightedge temporarily
tacked onto the roof. By nailing a piece
of lath to each end of the straightedge as
shown in Fig. 38, the nails can be placed
so that the holes made by them will be
covered,

The window and door {rames must be
properly “set™ in order to have the doors
and windows work freelv. All of the win-
dows for this house are of the type com-
monly called “check rail™ that is, they

o -
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LW*FEH
HASH

Fig. 35 =

R e T

cach consist of two
sash, which, when
closed, are forced
apainst cach other
at the center rails
by the sash lock,
Fig, 40 shows a
wittdow amd Trane
of this tvpe, also de-

[ I |.- [Tyt i'.'|'._" hiowr

5I|:|h::1--_'—_—..,.-"‘

the variows mem=

ers e azzemnlbed,

Frames are usually
shipped “knocked down” and are either
assembled at the local lumber yard or on
the jobh. Start by nailing the sill, head and
two side jambs together, and squaring
them up. Two diagonal cleats should be
nailed across the corners to hold them in
shape., MNext, naill on the outside or “blind"”
stops, the casing, head casing and the drip
cap. The parting stops should be tempo-
rarily tacked mto place so that they may
he removed for installing the upper sash.
Before setting either door or window
frames, a strip of building paper about 12
in, wide should be tacked all around the
stud openings so that it will form a good
lap with the paper that is to be put over
the sheathing and under the shingles, This
ia very important. When installing the
window casings, e sure that they are set
in the center of the stud openings and are
plumb, Small pleces of wood may be driv-
ett under and at the sides of the frames to
space them. Fasten with 8-penny casing
nails and zet the heads below the surface
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for puttyving. Keep the sills as nearly the
same heigrht as possihle, so that the courses
of shingles will come out the same at the
bottoms of all of them. Fig. 41 shows an
outzide door. The frame is set up and
braced in a2 manner similar to that wsed
for the windows, The outside casing iz set
back 3% in. from the face of the jambs to
form a stop for the screen or storm door,
Notice that the top of the joist must be
cut away so that the door sill will be level
with the finighed floor, as shown in Fig.
42, Headers are also added to support the
floor and =il at the inner edge. The
threshold shotild not be placed until you
are ready to hang the door,

The side walls are to be covered with
16-in. wood shingles, laid 5 in. to the
weather, These shingles should he stained
far enough in advance so that they will be
dry when used, Use 3-penny galvanized
nails, two to each shingle. As they are
stained and less exposed to the weather,
wall shingles can be laid close together,
Building paper should he placed on the
walls over the sheathing to make the
building wind-tight. The paper should be
held smoothly in place by means of lath,
until the shingles are placed. See Fip. 38,
No water table or corner boards are used
on this house so the shingles should be
started 1 in. below the bottom edge of the
first course of sheathing, to form a lap
hetween the concrete wall and the sheath-
ing. Lay the first course of shingles dou-

ble as was done on the roof. Fig. 43 shows
how the shingles are “capped” at the cor-
ners. Every alternate shingle on the wall
15 lapped over the other as indicated by
the shaded portions. When laying wall
shingles, have an even number of courses
from the bottom up to the window sills
and from the sills to the tops of the
frames, if possible, even if vou have to al-
ter the 5-in, exposure slightly, as a slight
variation will scarcely be noticeable and
in this way you will aveid a course of
short pieces, which might break off easily.
Be sure to place vour shingles well up in-
ton the grooves in the underside of the
window sills, See Fig. 4. The shingles
lap down over the drip caps at the top of
the door and window frames as shown in
Fig. 45. The eave gutters are then hung
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the parting stops back into place,
The inner stops should not he
placed until the trim has been in-
stalled, so nails are driven into the
jambs at each side to hold the
lower sash in place temporarily.
The hinges for the outside doors
are mortised into the frames and
doors in the wsual way, Be sure
that your door just clears the
threshold. A priming coat of
paint should be applied to doors
and windows as soon as they have
been installed, to prevent weath-
ering and warping,

The instcde of aur |I-e|'|_1:-'|_' 15 to he
lined with “ceiling height™ plaster
board, This materizl has the ad-
vantage m that you can apply it

as shown in Fig. 46, Hangers should he
placed every 4 ff, and the putter shouwld
have a slight pitch toward the downspout.
The concrete porch floor and platform
may be laid at any convenient time after
the exterior has been shingled, When the
concrete has set, the temporary bracing
used to support the porch and gateway
roofs may be replaced by the permanent
SLg-in. posts,

You are now ready to hang the window
cash and install the outside doors 5o that
the building may he closed, Sash are made
somewhat larper than the frames in which
they belong, to allow for fitting on the
jab, FPlane the edges just enough to allow
them to be raised and lowered easily.
Avaoid fitting too loosely as they will rat-
tle, Install the top sash first, as this goes
to the outside, then install the sash cord
and weight as shown in Fig., 47, tacking

vyvourself
and it makes
a strong,
smaoath, fire-
resisting wall,
which is in every way equal to lath and
plaster. In order to provide a place to
nail the plaster board onto the ceiling,
backing strips are nailed to the tops of
the plates in a manner similar to that used
at the studs, as described in the hrst in-
stallment and shown in the circular detail
of Fig. 48. The plaster board should be
nailed to the walle first 2o that the top of
the boards will provide a ledge on which
the ends of the ceiling pieces can be rested
while nailing. Because of the size and
weight of these pieces, it will be necessary
to rig up a “helper’” to hold the material
in place while nailing. Fig. 48 shows how
the helper is used. A space of ¥4 in. should
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be left between all adjacent edges of the
plaster board, and all sides must lap over ; —_
a stud or joist at least 34 in, Start nailing w _
the boards at the center of one edge, work- - / j}
ing toward the ends, The 3-penny nails — |
should be placed about 4 in, apart around |
the outside and 8 to 12 in, apart inside the
board. An ordinary hand saw 15 vzed to g
cut the board for fitting around the open- \ o
ings. The M4-in. space between the boards - g 0
should be filled with the plaster filler pro- o >
vided for this purpose. In order to make i J|
the joints between the boards less visible || /|- e IR
under wallpaper, a strip of sign-painters’ — - '-5@
canvas, 1 m. wide, is pasted over all the @_-:TJA_HB_E_"" ;!
T o : ¢ - ARG BLOCK
joints, Thiz may be omitted on painted

walls, In order to provide for the inatalla- LPALE *
tion of plumbing at some future date, it FinsSig [ FLOOE,
would be well to install fixture supports

so that 1t will be unnecessary to remove WEIGHTE, gqioa

any plaster board later. These are simply i A
picces of 1 by 6-in, stock nailed between
joists as shown in Fig, 49, Similarly you
will require supports for the sink, lavatory
and toilet tank, and electric [ixtures which
vou will undoubtedly wish to install later.
Fig. 50 shows a switch-box support and
Fig. 51 a ceiling-hxture header, The proper
lacation for both the plumbing and light-
ing-fixture supports is shown in Fig, 61,
The specifications on which this house
was figured called for clear vellow pine or
fir looring. This has been specified, rath-
er than hardwood, not only to keep down
the cost but also becanse it makes a very
satisfactory fAoor. However, hardwood
flooring may be substituted for an addi-
tional cost of less than twenty dollars.
When laving the finish floor, be sure that
all scraps of lumber, plaster and litter are
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cleancd off the subfloor so that vou have a
smooth surface to work on. Lav a length
of building paper on the subfloor on the
side where vou are starting the flooring.
The other strips of paper, which should
lap about 4 in,, are not laid until you have
nearly covered the preceding ones, so that
the paper will not be torn, As the sub-
flooring has heen laid diagonally, the fin-
ish flooring mav run parallel to any wall.
Start the first strip of flooring about 14
in, away from the wall to allow for swell-
ing. This practice should be followed on
the other three sides of the room also.
The baseboard and shoe will cover this
space. Be sure that the strip of flooring 15
laid strairht across and check every third
ot fourth board to keep a straight line. A
scrap picce of fooring is generally used to
protect the tongue when the pieces arc
driven together with a hammer as in Fig.
52, Tf a piece 15 sprung it may be neces-
sary to draw it up with a chisel, using it
as shown in Fig. 53. Considerable leverage
is obhtained in this way. Flooring is nailed
at every joint and more often if necessary,
Use 8-penny finishing nails, driven at a 557
angle as shown in Fig. 3. A nail set is
gaed to drive the heads of the nails Aush
with the surface of the tongue so that they

will not interfere with the match of the
next piece, The color of the picces of
flooring should be matched as far as pos-
sible, Joints should be broken and picces
shorter than the span bhetween two joists
should be avoided. Short ends and less
desirable picces can be used to advantage
in the closets. After the flooring has been
laid, it should be scraped and sanded, Lay
building or news paper over your finished
floor to protect it until varnished.

The mside door frames are set in much
the same manner as the outer ones, and it
is equally important that the frame be
plumh, As there is no sill, a temporary
brace should be placed across the door as
showmn im Fig. 535, to insure this, Note the
use of nailing blocks between the frame
and the studs, Hanging the interior trim
requires considerable care and accuracy.
Ohur trim 15 the back-band type shown in
Fig. 30, In putting the trim on a window
the procedure is as follows: cut the stool
so that the ends will project beyond the
back band of the side cazings, and so that
the edge is lush with the sash as shown in
Fig. 57. Nail the stool in place and set all
nails, The side and top casings are next
cut and installed so that the inside edges
are flush with the faces of the jambs. The
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back band is cut with a miter at the top.
The stops, which should not be nailed per-
manently until vou are sure the sash will
work freely, are also mitered at the top.
Ingide doors are cased on both sides. Fig.
58 15 a section of a doorway, Notice that
the door casings are set back 4 in. from
the jambs to allow room for the hinges.
The cased opening from the living room to
the hall is5 handled in the same way except
that no stops are required. The base mold-
ing is of the three-member type, consist-
ing of a cap, base and shoe. The base is
nailed into place first, gtarting at one cor-
ner of the room and working around, fol-
lowed by the shoe and cap. If it is neces-
sary to splice the pieces, a mitered joint
should be used as shown in Fig. 59. No-
tice that the joint does not oceur at the
same place on the three members, The
joints at the corners of the base should
be coped out rather than mitered, as this
type of joint allows for expansion, Fig. 60
shows how a joint is coped. As stated n
the first installment, provision has been
made for adding a bathroom to our honse.
Fig. 61 shows a floor plan that imcludes a
bath. By comparison with the original
floor plan, vou will notice that only the
partition between the closets and the one
at the back of the hall case need be re-
moved to provide the bathroom space.
New closets are taken out of the bed-
rooms. It 15 suggested that the two par-
titions just mentioned he laid on the fin-
ished floor so that if this change i3 made,
only a few nail holes will remain, and
these can be covered with linoleum. All
outside trim should be given three coats
of good paint. After the first or priming
coat, all nail holes are puttied. The in-
terior trim should be given one undercoat
and two coats of semi-gloss enamel. The
floors require two or three coats of good
floor varnish.

Tumbling Barrel Made from Tin Can

When no tumbling barrel is available,
one for use in a lathe can be improvised
from a square can having a tight-fitting
lid. Lugs are soldered to two corners of
the can as shown, one being center-
drilled to fit the tailstock center, and the
other rounded so that it can be held in
the chuek. Tn use, the parts to be eleaned
are put in the barrel together with a quan-
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LUGS SOLDERED TO CAN"
Large Tin Can with Lugs Soldered o Tweo Corners
Used as Tumbling Barrel In Your Lathe

tity of small shot and thick, soapy water,
and are tumbled for two or three hours,
For polishing soft metal, such ag brass,
hardened-stee]l shot s best, but for re-
moving black scale on hardened-steel parta
or for rounding off corners, lead shot
charged with emery powder should be
used. The shot is charged by rotating it
together with the emery powder in the
Dbarrel for a half hour, after which all the
loose powder is screened off. This should
also be done from time to time to rid the
shot of grit. The lathe should be driven
at a slow speed. The barrel does the best
work when it 15 about one-third full,

Small Lamp on Can Spout Aids
in Qiling Machinery

A night watch-
man who kept a
large printing
press oiled over-
came the difficulty
experienced in lo-
cating the oil haoles
in the dim light
under the machine
by attaching a
small lamp on his
oilcan. The re-
flector and socket
of a flashlight
were soldered to
the spout. One
wire leading from the battery, which he
carried 1 his pocket, was grounded to the
can and a second wire was soldered to the
center contact of the lamp.

SOLDERED




320 POPULAR MECHANICS

By Using a Heamer Mounied Betwesn Centers Yaou
Can Do Milling and Planing on a Lathe

Milling and Planing with a Lathe

A reamer can be used for simple milling
of planing jobs in & lathe, You can use
cither a onc-piece or an adjuztable-blade
reamer, the latter being more suitable in
many cases. It may be mounted between
centers and driven with a dog. or the
shank can be held in a chuck and the oth-
er enmd steadicd by the tallstock center.
The manner of mounting the work will
depend, of course, on the type of work.
Small shafting can be held in the toolpost
by blocking it uwp to the proper height,
wlile various other articles can he mount-
ed on the carriage with clamps. The work
should be placed behind the reamer and
moved toward the front of the lathe when
a cut 15 being taken on the top.

Anti-Slip Soles Attached to Shoes
When Working on Roofs

Men who work on roofs covered with
wood shingles or composition reofing can
fit their shoes with anti-slip soles by driv-
ing sharp-pointed steel tacks, about % in.
long, through two pieces of M-in. leather
and strapping them to their shoes. The
pointed ends of the tacks project through
the leather enough to engage the roof and
prevent slipping. When working on slate
roofs, about the only safe method is to
use a rope, one end of which is fastened
to the ridge of the roof and the other end
to vour body, '

Increasing the Life of Gear Pumps

Many years of service can be added to
gear pumps by frequently cleaning the
gears of solid matter that collects between
the teeth and will eventually ruin the
pimp if left there. This can be done with
fine sandpaper,
taking care not to
remove any of the
metal. After clean-
ing, the pump
showld be thor-
otgrhly washed in
gasoline to remove
all traces of the
abrasive before as-
sembling, When pumping dirty water or
other liguid that contains hard particles, it
should be careiully fltered before passing
through the pump gears.—Minor E. Tracy,
Lockport, N. ¥,

Blueprints on $700 House

A set of six blueprints and specifi-
cations on our H700, 4-room house,
published in the July and August is-
sues, will be sent upon receipt of $1.50.
Order No. SN B50 to 855 incl. Also,
there are over 380 prints on practical
projects for the home craftsman, a
complete list of which can be had for
3 cents postage. A list and sample
print with forty pictures of finished
projects are available for 10 cents.
Address Blueprint Department.
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Thirty-five Horsepowerl

Jim Corbett had a "Fighting Heart.” Se had John L.
Sullivan — and Bob Fitzsimmons. So has Jack Dempsey
— and 0 has this new Harley-Davidson.

And what a “Fighting Heart”™! Thirty-five Horsepower
with a twin-cylinder, 74 cu. in. motor! That’s effi-
ciency! That's engineering! . . . . Just wait tll you
feel the —the breath-taking getaway and
speedn%r}ds“TNT“Mamt,nnw standard in

the *74 Twin” for 1934 without extra cost

A demonstration will amaze you. See your near

by Hasley-Davidson Dealer — look over the 1934
Twins and Singles—ask about his easy-pay plans,
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MOTORCYCLES |FEammspomcmms

|
I Interested in the “Fighting Heart", Send illustrated liter-
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LEARN T2 FOOL YOUR FRIENDS | IT'S EASY, WITH THIS ILLLJSTEATEEJ!
36-PAGE BOOK OF CARD, COIN, AND CIGARETTE TRICKS. NO
TIRESOME PRACTICE REQUIRED. JUST MAIL US THE ORDER
FORM AT RIGHT WITH FRONTS FROM 5 PACKS OF CAMELS.

NO TRICKS IN CAMELS .
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FASTENING SHELVES

to MASDHRT WALLS

Cut holes in- = =
fo the masonry

with a cold chisel, insert
bolts with heads in {o form
gtuds, and tamp remaining open
spaces full of
Bmooth-On No, 1.
Let the Bmaooth-0On
harden, then slip the
brackets, cleats or wp-
righta over the studs
and fasten with nuts
and washers. Use this B
method to anchor cel- i
lar shelves, partitions, g s,
wall cabinets, ete, gl

Makea o strong, per-
manently tight conneedion thnt meots
CVEFY Fin
Write for : Ll:j: Eimlmr.h -k ]‘gﬂ 1 :IE bis ]hl;np
L senl joints o orno tighten

FREE BDQH‘ loose parts, make steipped thﬁ::mh‘]r:-ﬂ-l.
ete. Applied eold and bholds in metal,
ennerdla, maacney, 1o or wosl,

Giet Smooth-Un Mo, 1 in T=on.,
1=lh. or Blb. ties from aby hardwars

ALor,
SMOOTH-ON MFG. CO.
Dept. 37, 570 L-nmmuni w Ave,
Jersey Cliy, N. 1.

hnlnnle Price $25.00

2005 INCH PROPELLER TYPE FANS

Ceillng auspengion, Beagtifully finished, Dweal-
eTE ordir ome. Will reptace peveral ordinary
coiling fars.  M&isch aluminum propeller,
afnch bhore, $3.85,

Michael Electric Co., Fort Worth, Texas
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ALL WATCH PRICES §|

—&Standard, Government
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long dl‘ﬁ:’udahllll-}" ure all eommbined to
the hiz degres in the famous 21
im] Zanta Fe Special Walch ol now
ow prices. Hend for our new catas
logue and acleet your watch.

Wrist Watches and Diamonds
Laullea’ Fermcsles Waich apd BMen's Stmp
Watch cofalogue, alse Dinmond eatalozue
semt om reguess. Al watches and Trie-
miondls anbd o sy onthly Eoymenks,

Write for Catnlogus today,
SANTA FE WATCH CO_,
BE Themas Bldg., Tepeka, Kanias

FIVE-METER RECEIVER AND
SIMPLE TRANSMITTER

tuned-plate type with a fixed grid coil
The X-ray view on page 296 shows the
wiring and all parts in their relative posi-
tions on the metal base. This base is 914
in, long, 54 in. wide and 233 in. deep. The
tuning condenser is made from a 2-gang
L0035 mfd. unit by removing alternate
plates so that there will be four stator and
five rotor plates, double spaced, in each
section.

The grid coil L1 consists of 10 turns of
No. 20 ¢c.c. wire wound on a threaded, in-
sulated form 4 in. in diameter, An old

resistor form is ideal for the purpose. This
coil is connected under the base directly
to the grid terminals of the tube sockets
and is self-supporting. Care must be taken
that the connecting leads are exactly the
same length, Turns may be added to or
removed from this grid coil to obtain the
best output in the part of the band you
decide to use. The same number of turns
must be maintained each side of the cen-
ter tap.

The plate ceil Lz and the antenna-
coupling coils,’ Lz and L, are made of
i-in, copper tubing wound over a form
1 in, 1n diameter. The plate coil consists

{Continued to page 113A)
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You know that there is always a reason for
popularity s . , for leadership . . . among men or
among manufactured products.

Then ask yourself why more AC spark plugs
are used by car builders today than all other
makes of plugs combined. Why 7 out of every
10 new cars and trucks are AC-equipped. Why

ACs win far greater favor month after month
than all other makes of plugs combined.

The answer 15 ACs are better spark plugs—better
because of these five pwf.-.!.reﬁ:mmms'. {1} one
piece hear-sealed construction; (2) exclusive
AC insulator combining grear heat-resistin

qualities with mechanical strength; (3) welde

side-clectrode; (4) unglazed insularor tip; (5)
Isovolt electrodes. These are technical fearures,
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OTHER MAKES COMBINED—IT HAS TO BE A BETTER SPARK PLUG!

of course—but vitally important. Your dealer
will explain how much they contribute to
berter engine performance.

Be as good to your car as its maker is. Make
certain of continued mew car performance by in-
sisting on ACs when you replace worn plugs.
You'll ind ACs eonemiral as well as {,E.'Erfenj
—for they are now offered ar 60c each (75¢
in Canada)—the lowest price of any factory-
approved spark plug.

It pays to fnitall new spark plugs every 10,000 miles

—bheranse worn pisgs waste ene gadlon of gareline in

every fom, and waste power and performanse, poo.

& AC SPARK PLUG CO.

FLIMT, MICH. ST CATHARIMES, OMNT.

Wiher weiting to advertiaers please montion Popuinor Mechawrics
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FIVE-METER RECEIVER AND
SIMPLE TRANSMITTER

{Comtmmued from page 116A)

of 5 turns, spaced Ma in., and is supported
on 1%4-in, machine screws directly on the
stator section of each condenser. The ro-
tors are commaon with the frame, which is
grounded directly to the metal base. The
antenna-coupling coils are one turn each,
tormed from a single length of the copper
tubing, in the manner shown, and sup=
ported by means of twe small stand-off in-
sulators, These insulators are spaced so as
to place the single turns about 14 in. from
each end of the plate coil. Heavy wire
may be used for the seli-supporting anten-
na lengths. The r.f. choke consists of 35
turns of Mo, 32 ds.c. wire, each turn
spaced e in. on a Y-in. bakelite rod, 214
in. long.

A S-prong cable plug is nsed to connect
the necessary voltages indicated on the
schematic lillE.F:'I!"'tm The filament supply 15
a 2.5-volt transiormer, and the plate sup-
ply can be obtained either from B-bat-
teries or a B-eliminator. The transmatter
may be keved by inserting the key in se-
ries with the grounded center tap of the
20-ohm resistor. A suitable modulator unit
and pre-amplifier for phone use will be
deseribed in a coming issue. This unit will
also be suitable for public-address work,

ELECTRIC EYE CONTROLS RADIO
OR LIGHTS

[Continued from page I97)

into the extra wall socket. The room can
be floodlighted and a radio set, or electric
phonograph, turned on, as shown in illus-
tration at lower left. The sensitive relay
may be the Weston miniature type, shown
with the cell, or the homemade variety in-
dicated in the diagrams. The construction
details for the latter will appear in the
September issue.

The power relay is operated with a C-
hatterv; this relay will handle 100 watts
at a maximum of 120 valts, The push but-
ton indicated in Fig, 1 i1s pressed to reset
the relays for the next wvisitor. Fig, 2
shows the circuit arranged for flashlight
operation, enabling a night watchman to
temporarily floodlight the interior of a
store when making his rounds,

{Tao he continned)
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FREE
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ERE'S a way to avoid getting into hot
water with your hushand. Most hushand
troubles, like most hot water troubles, are caused
by faulty pipes. “The symptoms of a faulty pipe
are black clouds of foul-smelling smoke spread-
iu.g ':Ij:l'uugl:l the new home like tidal waves.
“No need of it, girls. Get your hushand
started on Sir Walter Raleigh Smu}iqlng Tobacco
in a well-kept pipe, and you'll never have any-
thing but happiness. Neither will he. For this
tobacco is a mild, satisfying mixture of rare
Kentucky Burleys. It's fresh, wrapped in gold
foil. Here's a book I've written about keeping a
pipe. 1 might have lcalled it *“How to Keep a
Husband.” It’s free to brides (and everyone else).”

Brown & Williamson Tohacco Corporation
Louiswille, H:-n.‘l-l.nt.':}', D:Fd: P-38
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A 55 Illi]linn-mile THE MAN WHO PILOTS THE FILOT

[ Contlnsued fram page 245}

tmjnlng fﬂundaﬁm'l dispatcher must make these calls exactly

on the dot, a delay of even ten seconds re-

Bnn:m: ground-school courses reflect the 5111[5'(1{;. in a reprimand. In good W“f—‘ﬂthffs
combined manufacturing experience of the cach pilot reports every twenty munutes,
Boeing, Eikursk?] Vought and Stearman air- in bad weather each ten minutes,

plane factories, Hamilton Standard propellor The weather is the popular topic of con-

and Pratt & Whitney engine manufacturers.

Behind the flying instruction are 55 million versation when these pilots and dispatch-

miles of airmail-and-transport flying by United ers talk, No time is spent in salutations,
Air Lines and more than one million miles of for every second around the face of the
student-training flights. Each step in Boeing dispatcher’s elock is apportioned. The pi-

training is keved to the highest standards in

aviation today. lot gives his position, altitude, vizibility,

weather conditions and any other flight in-

Illustrated Bulletin formation. He receives information about

Make a firstaand test | Ask the wir mail the weather ahead and any orders.

o Sehont 1o tell you what iis siandards _The pilot, approaching an area of poor

e Prull dutalla ragurdling corscs, et visibility, does not take a chance and

enrellment Hl‘;-u.!m“' min,, mre given . . .

im the Boeing Bulletin. I0's free. Mail the trust to luck. He calls his dispatcher and

coupon today for your copy. finds out exactly what conditions he is en-
ST T A e tering. He may find, for instance, that

PEREE RS AR R RE AR AR AR R iUH ar clowds are f.ll'.ll].r Iﬂ-l.'!.'.'l]. ﬂ-nfl thﬂ s1n

BOEING ECHOL OF AERONAUTICS 1 T 1] o .

Bove 5.8, Al e g is shining ten II'II.]LlS h:.].-::ll:u.}- He some-
Cantlaman: [ am interested In your [] Flying [ Cround coursas times finds that while conditions ahead do
(chack which) Plasss sind ma the froa descripaioa ek, not seem bad, a storm is moving in and

Mame dge the dispatcher warns him of this hazard.

Address Thus the pilot in the air is kept posted

cuy Seare on the weather ahead, the dispatcher on

the ground knows the weather which the
HEHE Elﬁ HDHE‘I' "‘rn}"ﬂf.! pilot has encountered and this informa-

Y-;::_,;Fg'uﬁ*;';:fm':?: fi, tulling thin tion 18 incorporated in the gl:]:ll:r:ll weatl-
o ey bt Tmmind xonsllp er map for the area. As a ship nears the

ion Jeadder, Hogul: 1 [, TR | _— "
o Radyr, Teguial somind dispatcher’s station, the man who pilots

i ] the pilot goes out on the field, plugs in a

nuhn.—'r:x SHOE CO,, . remote-control phone and advises the pi-
S Beorion Mans, lot as to the condition of the field, and acts

generally as an extra pair of eyes and ears
for the descending ship.
andr, e madels ol ,..'_* In an emergency, the dispatcher has an
.ﬁﬁﬁﬁﬁ"m‘ﬂ“h’“ haber B ace or two in the hole. Suppose he calls
= . the pilot and the pilot fails to respond.
¢ETRI NGS yoit He does not wait a while. He gets busy.
EACK T It may be that the ground transmitter is
el S50 '“'T.&"ﬂ:“‘éﬁﬁ not functioning, 5o he checks on the me-

r,. fiek fhis dandy eecelag of cres eals merdsle ol il

i [mah wih [EX 1] a - a
+i— il 15 Birine Tennle Barkeie” pass 301 s mem. | ters or asks another ground station if his
e o ekt » trast—sand yoir gaies 8 bocat. Send for message can be heard.
s .
THoMFEON MANUFACTURMG Commany It may be, too, that the plane transmit-
ey 7 oo ot uund® Posads s ter is out. The dispatcher communicates

with the nearest Department of Commerce
weather broadcasting station requesting
that a message be transmitted to the pilot

bk T R A oy asking that he call his station at once. If

the market. Aey sl of sl 135 b SN, P, . this brings no results, the dispatcher’s next
SHIPFED FROM KANSAS CITY OR PITTEEURGH move is to get in touch with the nearest

LOWER ENGINE PRICES g5

Onir simple payiment plan to respansilila " o
people makes it essy to geb a Tamous i g
WITTE Engine—DIRECT from FAC=

TORY. BSave 1/3 to 1/2. Most

Ine and .
FREE " omnt Seaneefall of Bergsins. Department of Commerce radiotelephone
WITTE I r=a station of the type located at important

EHGIHE WQHHS el [(Continued to page 12240



POPULAR MECHANICS ADVERTISING SECTION

storm signals, usalil
of termss, tables, ste.

%7 Fa
tratied.

Room P-8

BUILD YOUROWNBOAT
AT SMALL COST

II‘ you are o banting enthusiast you have long felt the

el of & real

explain in comprebenaive, 8

ul boatbng, bont-buildin
It ia for the pmotear

gool bosk an |HIILt|JIE. ang Ehat weopld

mrm
ui]d:r and small beat owner that

Popular Mechanics

BOAT BOOK

= written. Here nre boats thae
nree Feally werkk budding and ao

thoroughly exploimed thot ang
AL CITET
Liem weli,
hoth inhearda and |:.||1.|'H|".1'\-|tur
fast bonts, sale bonts, sailing
bosta and band-propalber cralt,

The One Book Needed

Besidea bont building ‘|I'|h!|'r.|1u.|:lnn, thers i everpthing
you mond fo ko about the operatinn, equipmRnt, oare,
:ra air and maintenasoce of hants,

Lil:lu boating sense, navigation, ralea of the

cralt, government Figulation of maotor boats, knats,
boat kinks of varioss kinds, ,g,]n}m

13!1!1’!' !n. Ga]nr]—hnru“h TEius=

ﬂ t l‘ rﬂ —hoi i I prl h ]
en padd wpen me Br Il’.‘ﬂ-ﬂt W pHLFEL
IE i ¥, anywhers Lo the 15

POPULARMECHA HICS PRESS

200 E. Owntario St

by-step form nll the degails
boat-maintonsncn,

The New

wedr  con  Dicold
The deaigns inelsle

By Every Boaling
Enthusiast

This includes peaman-
raad, handling

@ in,} Cloch, Price $3.00.

Chicage, I,

Profit from Books

1y I!i'l'ﬂ'hh!-:a Pn'u: u'pn'hﬂllm Irt mrmylnﬂ' BsirkA 0 AT

subjesn.  Look over
subjeots fres,

AUTD RACING
How tx Figild Dirt
Truck Ragers. ... ... 5100
BRICHLAYING
Flain acdd Faney....... 5150
BRIDGE BOOK

Culbertson's Latest
N -B'urﬂhul-l'!' M |E|33. .- 41,00
%AIIHI- IB-uIHIn:!l.. .

. $2.00
CARBURETORI (Al Makes}
Mew, Revised Edition. . 52.50
CARPENTRY
ALl Forma, o ooeaae, 35200
DRAWING
rmm-.nn noil PErspes-

............. 51,
I:l I. III E-TIU-H!.H;I"!

mnd 1
ELECT

r
Fl.l ] E REFAIRING
mhlu:.r ol Decora-

P 1 5 )
HANDY HAH"IHIHDBHUJ&
HO ATREELE

E CI.EAHIH'H
Pressing {Huccess-

Tl
Hﬂ-“lk{\lﬂ-Lﬂ HELPS
b? i L X bl:!;ll.nll
] [ 118
H:uul'i-lr!lngx.ue ... 51.00
INVENTIDNS
How to Make Pay .. ... 52.50

§ ol wank, pml mn

l.n'lwﬂ.l.mm: ll ﬂn.l.r nhttr bi.lnl; tj..:.umg; with llwia on 3,000

LANDSCAPE GARDENING
FPracil

LATHE WORK [(Weed mnd

Matal

For Reginmers. . .. .. a o 500
I.l.l'.l'Hlﬂ' WD

Artitio. [ . M 1
MODEL MAKING

Muny Kinds. L5300

H'I"E'I'EH"I"H-FI.IIILE BﬂﬂH
Tentnl Jg-Rawa, ., ., , .50
FATTERN HAHIHE
Faeallgnt MNew Book,, , $1.50
PLASTERING
Rest Instruction kMan-
ual. . 25
RADID FI’I 'I"i-IEI tUU REE
Bioat Complete, . 53.50
RADID EEH"I'II:-IH'E
| Hewtomake manpy atlc $1.50
REFRIGERATION SERVICE
Aiarual (AN Makes). ., 55.00
RUEBEER ARTICLES
How 1o Make. ........
SHEET METAL
I:'_,.q,|||.|_v|1.rl,||;l||:|l'| Work, ... 53.00
team En l::_;r % Licenee

How 1o .- 5200
T!L!!EHFE I:Al'lill-l.ll'i

oo
wtl.n I';l - EH'E Y I.IIFE;;-I“A
'Iﬂ-ﬂl] l:u Lﬁ'n'l'r'.l'n' T
Finslhin um‘l l“ulllllllil $1.99
WROUGH
Prm:'l:lr_ld. .3:

—— e e e e G EMD WO MONEY —— — — ——
Just sheck the hu;.n'ku ﬂ'-lu:l! wani, and mell the whole ndvertisement.

It la your order b
the prics and rHr u:n.l.l pAtEge.

hem postman Bkmds you booka, pay kim

I pmbelcle the U, B, remit whaen

ordering and Inefude 10 cents per book extra for postage.
POPULAR MECHAMNICS PRESS, Roam P-E, 200 Esst Ontarlo

St Chicage, il

121A

I'M HANDY
ANDY NOW

New Canned Wood Makes All
Home Repairs Easy

Newly discovered wood that comes in cans makes
it easy for anyone to keep home in first-class condi-
tion. Handles like putty, just as soft. Quickly hard-
ens into wood, like natural wood. You can paint,
carve it. Drive nails or screws into it. It's PLASTIC
WOoOD, If you havea broken chair . . . loose
caster, ugly nick. .. crack in floor, hole in wood,
plaster or tile, loose drawer pull . . . rotten
gpot in wood to replace . . . do a quick, expert,
permanent job of repairing with PLASTIC WOOD.
Results will surprise you. Paint, hardware stores
gell PLASTIC WOOD for 25¢ a tube, 35¢ a can,

PLASTIC WOOD
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CHEMISTRY
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METLMACHES—THE MODERN MACH
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THE MAN WHO PILOTS THE PILOT
(Contlnued from page 12000

landing fields, to contact the pilot, The in-

termediate airport station transmits on

long waves whereas the pilot uses short

waves, but both have long and short-wave

recelvers,

Ii the pilot is still missing, the dispatch-
er has just about proved that the plane's
radiotelephone equipment iz temporarily
out of service for some reason. His final
step, and one that seldom fails to locate a
plane, is to request the carctakers at all
Department of Commerce intermediate
fields to report the time the plane passes
Over.

So there is no such thing as a pilot get-
ting “lost™ because the hunt starts the
minute he fails to report on schedule. 1i
he were to make a forced landing, he
would notify the dispateher of the fact and
state his position. Immediately the dis-
patcher 15 on the alert to pet 4 message
from the pilot after the latter has landed.

Automatic devices are relieving the dis-
patchers of some of their responsibilities,
Recently a field localizer, a radio beam to
lead the pilot down to the airport, once he
has reached his destination, has been de-
veloped, Later it is hoped there will be
runway localizers, so the flver will not
only be brought to the field, but to the
proper runway on that field. Experiments
are also being conducted by the Depart-
ment of Commerce with a “slant beam,”
giving the pilot the proper angle of ghde
to make a landing when he is over the
field.

Of course the dizpateher still playvs his
part, despite these mechanical aids. He
can, for instance, talk to a pilot over the
same radio beam which is being used by
the flyer to follow down to the field
through a fog. With such aids, blind land-
ings on fields obscured by fog should soon
he practicahle,

But it probably will be a long, long time
hefore any mechanical device will be
found to give the pilot the security he
feels when he hears the friendly voice of
a dispatcher in whom he has confidence
assuring him that what looks like a foot
of snow on the airport is after all, just a
flurry which hardly covers the runway.
That's why the pilot knows what he's
dropping into before he “sets her down”
His dispatcher told him,
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FIVE MILES A MINUTE [0 ]

[Continued from page 181) L.

breaking plane was a matter of “f:]mﬂiﬂg
up"” the streamlining, Now the engincers
believe they have approached the Last word
in cleanliness of desipn. From now on, they
say, increased speed will he almost entirely
a matter of more horsepower. The result
i= that most of the racing pilots are re-
taining the planes they used last year.
One pilot has put different boots on the
wheels, another has more thoroughly
streamlined the landing gear, and a third
has changed the shape of the wing roots.
One flyer experiments with variable-pitch
propellers, and another tries different sizes
of engine cowling to increase his top
speed. Nearly all of the phnw thiz year,
will have thin plywood covering on the
wings instead of fabrie. The plyvwood
takes a high polish that reduces resistance
and is not so apt to be strnipped from the
ribs by the speed.

With the problems of design practically
aplved, engincers are concentrating on
the motors. The junior wasp with which
Turner made a new east-west transconti-
nental record was "souped up” {rom its
original 300 horsepower to 330 horsepow-
er. Doolittle’s wasp with which he cre-
ated the present world-record landplane
speed of 294.38 miles per hour, delivers 800
horsepower as compared with its normal
rating of 420 horsepower. The increased
power is obtained mainly by additional
supercharging.

Within a few wvears, Turner predicts,
speed pilots will fly from Los Angeles to
Wew York in six hours, as against the
present record of ten hours and nineteen
minites. The plane that will make sich a
record, he savs, will be of essentially the
same design as the present racing planes,
equipped with an engine several times
maore powerful than those now uzed, The
plane will have retractable landing gear.

In view of such a plane, with a top speed
in the neighborhood of 300 miles an hour,
why 15 it that to date man has flown faster
in seaplanes than in landplanes? A land-
plane unencumhered by pontoons is theo-
retically much faster than its aquatic com-
panion, but the seaplane record is more
than K miles an howur more than the
landplane record. There are a number of
reasons, according to aviation leaders, In-

{Continued to page 12440
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%6 a Month Buys This 9" LATHE

Dion't boy o lsthe builk :li.‘:rl:rh|:i1l|.:_ ta 1006 sdese. Much has boen
bewrmed pines then—get the henefit.  Get an Atlas. Patenisd
W-heelt drive, paves power and space. 45 parts of Zamak, twice as
ptrong as esst bron and lighter, Capasity 15" bedween center,
Cuts all standard thrends from 4 to T2, wilt=in epuntershalt,
w mastar stand, swltch. des fooamn Behit

- Dt i

] gocket, Accuratatol sl
$I' shown, less motor, 70 equipped with
mitar, 3a8, Temdoys’ irial, satkfaschon

gunraniesd, Wrile 08 free culalogmes.

ATLAS PRESE COMPANY
1843 M. Pilteher 5L, Kalamaros, Mieh.

- 'I L]
3 Dimes mi amaive 1YpeWriter
POSTPAID
For Boys
and Girls
Eipafily"ahlg", L lss

all metal type, With
eard il will last & lile-
time. Does work
u-:|l.!|:|l to minebines
i al many Limes jla prbes,
Iogr. Biuch
Tan writless Lo friends aid 2ending fog

Bmmpdes sl catalogues.  You can
{ type tickets, luhels nnd enrda.

Bond i, ), Manoy Ordee or thiea

el well u'rlﬁmd. Faipr will besent
to one sddress for $1.00,

GEDRGE W. MOORE
44 Farmawarth 5., Baston. Masi.
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$300 to $400 Profit Monthly in
“SIMPLIFIED "Arc Welding

Let your shop cash n oon the new “Simplified™ Are
Welding. § yeam ahesd of ether welderd. Caal iron, coppr, 1
abrel eanly weked. No prehesting required. Opem up thou-
aandy of dollees worth of rew ind peolitable repacr, e
mainbemance, and comabruction joba.

E30 MONTHLY
SAVE S50 TO S300

Wadi can hive a Hoba't o8 vour job wnth pract ically
fa imvetmesl.  JE coily pagrn for bl Fumiiahed
in ekectrie drive, passline mgee, poriabie Statios.
ary ar belted. Wrile baday Tor detsets. Mo obligation.

Hobast Brothers Bex M83, Trey, Ohia

30 DAYS TRIAL AT OUR RISK

FOREIGH RADID PROGRAMS
WITHOUT INTERFEREMNCE
DURIMNG THE SUMMER
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TISING SECTION

FIVE MILES A MINUTE

DVE
N\
- (Continued from page 12343
ternational competition for the prized
Schneider seaplane cup led nations to con-
struct speed machines that land on the
water, Now that England has won per-
manent possession of that trophy, atten-
tion is focusing on landplanes once more,
Aside from the straightaway speed dashes
to break the world records, there are two
major free-for-all races in the United
States each summer. One is the transcon-
tinental speed dash for the Bendix trophy
and the other is the 200-mile closed-course
race for the Thompson trophy for which
contestants must fly 225 miles an hour in

order to qualiiy.

Engineers are ready to build a landplane
that would break the seaplane record but
no airpert in the world is suitable for it.
The speed seaplanes require several miles
of smooth water for taking off or landing,
and a concrete runway of similar length
must be built for the landplane that at-
tacks the world record. Speed pilots can
barely land inside the confines of the aver-
age airport today. They prefer to land on
the concrete take-off runway, for the
planes have no shock-absorbing gear. Ifa
wheel should strike a stone the plane,
landing at about 100 miles an hour, would
be thrown into the air and turoed over,

Eight of the nine leading race planes in
1932 were low-wing monoplanes. Com-
mercial aviation is already following the
lead of the speed planes, and practically all
of the commercial planes under construe-
tion are low-wing monoplanes. Leading
the way to faster transport records, Frank
Hawks has left the ranks of the out-and-
out gpeed pilots and iz fying his “Sky

Chief,” capable of crossing the country
with half a ton of mail, without stopping,
in twelve hours.

C§8
FLOWERS MOVE LIKE FINGERS

Plants do not go galloping over the
landscape like the animals which prey on
them, but plants do have the power of
movement nevertheless. The five sepals of
the rose, for instance, are closed tight
around the bud, like the five fingers of a
hand, before the Aower opens. But when
the bloom is ready, the sepals fold back as
decisively and paturally as fingers, with a

'jgjku mofion sr.:u'ﬂi?j to the th:{ltn

efcof? D
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ROUGH-RIDERS OF THE WAVES

[ Comtinmed [from page 237 C Efgg

the boat itself, Some lacquered the bot-
tom and then waxed or rubbed it down
with pumicestone to get a pianolike finish
that would decrease friction. Others var-
nighed and smeared the Dbottom with
graphite to help the boat through the wa-
ter. Each vear has brought new forms of
construction, with science giving Century
and other boat builders valuable tips, The
latest eraft is little more than a shell that
skips along the water on its tail, yet is
able to withstand tremendous strain.
How fast these baby speedsters will be
able to go within a few years is something
ne one attempts to predict, but they're
getting faster and faster, demanding more
skill from their rough-riding skippers.

THE WORLD UNDER A LENS

POET neEﬂi]E_?gj

Life in a fluid calls for the use of slides on
which you have constructed a cell.

Make it a habit to keep both eyes open,
An cye shade cot from tin and miotited
at the top of the draw tube will be very
helpful. Use the eye causing the least fa-
tigue and rest {requently.

When the subject is transparent, place
vour microscope with a window to one
side or with your lamp directed toward
the mirror. Insert the slide beneath the
clips with the specimen in the center of
the stage aperture, avoiding fingerprinting
the slide or the lens, Adjust the mirror to
illuminate the object centrally and evenly,
Using the lowest magnification, turn the
focusing knob until the objective 15 about
one-fourth inch above the slide, place the
eye just above the eyepiece and focus up-
ward slowly. The subject will gradually
appear and may be sharply defined by
careful adjustment of both illumination
and foecus. Opaque material must be il-
luminated from above. Shifting the posi-
tion of the lamp will produce interesting
changes in appearance,

Interpretation of what you see must be
left to your own initiative and resources,
Facility in the manipulation of your in-
strument will entice you on to many fas-
cinating pastimes, such as collecting a
slide library, photo-micrography, projec-
tion and specialization in a field of partic-
ular interest and possible profit to yourself.

1254,
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Ehow Cand Letterer or Sign Letterer, o7 want to have a baslnesa
of yoar own, Complety agd practical and especially arranged to
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by E. L. Koller, Prindpal of the Internatiomsl School of Art,
msember of the American Federntbon of Arts, asd The MNational
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SOUTH BEND
“TOOLMAKER™

I._E_-——____

A Back Geared Screw Cutting ) Bem:h Latha

Has 947 swing, 214" bed, 127 between centors,  Cuta serew
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SOUTH BEND LATHE WORKS
812 E. Madison St. South Bend, Ind.

ARMATURE REWINDING
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dldﬂmmr VE GONE AUTOMATIC

(Continned from page 2132

fort required being the depreszing of this
treadle. Somewhat similar action is ob-
tained in those systems employing vacuum
power to actuate the brakes, Here the
driver iz assisted in hizs work of pressing
the brake shoes into engagement with
their respective drums. It is air pressure
rather than actual suction that really ac-
tuates the piston of the power brake,

A driver today can go the length of a
metropolis without once touching the
clutch pedal. Even on the lowest-priced
cars he has no fear of elashing gears be-
caunse automatic synchronizers make for
periect shifts. Now he can also drive all
day without considering the pears at all
The seli-shifter attends to that.

Stecring effort on a ten-ton truck was
found to be normal at around 150 pounds,
With the aid of an air-power steering unit
this pressure was reduced to ten pounds,
Itis a poseibility on passengers cars to aid
the driver in parking or whenever in a
tight place requiring physical effort.

With all of these innovations it is sig-
nificant to note that provision is made in
most cases for a return to the usual man-
ual control should the automatic action
fail for any reasomn,

A simple installation of a special switch
makes it possible to have the parking
lights flash on at the legal time. Or you
can pre-select your favorite ether enter-
tainment so as to pick it up on the car re-
ceiver regardless of whether vou're in the
midst of trafiic or rolling along the open
road. Hvdraulic fluid now feeds automat-
ically to the master eylinder of the Pascal
type braking system. It 1s but a short step
to the motor that will take on extra sup-
ply of oil from its own lubricant reserve
tank. The chaszis now lubricates itself,
and it is not even necessary to pull out a
plunger.

Enter the “automatic.” Exit fears and
inconveniences. Motordom has produced
an entirely new tvpe of vehicle and is rap-
idly whipping it into cven more tempting
shape. It almost runs itseli. Tomorrow
it mayv service itself, Does it not take up
its own timing chain wear? Is it not capa-
Lle of taking up on its own shackle bolts?
They've gone automatic—these modern
cars, If vou forget, they remember. I vou
bungle, they pat things aright.
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FOR YOUR
HOME WORKSHOP

If wou like Lo moake things, you will enjoy this new book
Juat pul,;lmhml by Popular Aechnnios Emtali\:l.

Make It
Yourself

The home mechanie, whether
¥nuu.: of obd, amateur or pro-
nnl, will take pride s
delight im making hu'l.lllr o thei
things described there
Dath father and l.nn '-.ul'l Firnl
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arpamental artichs Tor modiher
to mdmire uwupnn thor coms

pletionm.
900 Articles
All Different

There nre &ttraciive ship models, & preat varlety of toys
that operate themeclves by means of oo Ingenloos appdlication
ol mechaniesl principlm, povel Amusemsenl dovieia 7 INddoors
nnd autdooms, for Goth water amdl land, @ilgiee desiges 1B
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POPULAR ntznm}-.n;:a FRESS (ROOM P-5)
200 East Ontarie 8, Chicaga, Ti,
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Raise Frogs for Profit

HEW BOOK TELLS HOW

.|'||l Frag Industry, by W,
L. Hannasa, A bandanl
Bk of knsructlon, sovering
Lver.r phose of Frog H.llum..
pat, present and fotwre, Fros
r.'||I|.||n- I8 explaloe] 1o chenr,
mndersiandable Inneusee.
mre mamny plana of &sn-
Arietlng  pemds, Alsr e
suns for maklng combnation
feciler and My wraps and
the gerchng -ur wormna_and in-
mietE electrlenlly, Tho rly

el frop femder—o mew mes
chanlenl feeler. Mnl:ta' Ilins-

iraclons meke (he piplina-
o cliare asdl the  Taok
more |ntetmtine, F‘Hn $2.00
posLpaid.

PFOPULA l H EL‘-H-I HICE

Rasm PE m-n: ﬂntirln‘E.L
CHICAGD

P E.

Handbook for Farmers

Bl dissoverics by u.H.len.'I farmiara, telllng low to make
repair of improve the vardows deviees u.r|.-:|:‘ menchines I||:-||:r|.l
about n form or garden, 43 fllusteations, " The Most
Remarkable Book Fver Published for Farmers,"” says one
anthority, Fend No Money. When the postman delivers

the ook to wou, hand bim 81 plus the few cents postage.
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Tlake Money withRoadside Stands
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and earn n‘p

$100=aweek

Mew money-making plan
for agents, salesmen, dis-
trict managers. No experi-
ence. Profils starl immediately.
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INVENTORS
Lt thia

FREE Book

Patent Your Ideas
This Free Book Shows How

OUR iden for o practical article or an improvement
LpHOTL AL uld I'.I-]!I:I should be patented NOW. Fre-
ucuéh many of the thousands of applications filed in
E‘; 8. Patent Office each vear are for the same or
Elmmt the same idea. In such a ense, the burden of
proof rests with the last application filed. - Sometimes a
deloy of even a few days in filing the application means
the total loss of the patent. so MO TIME,

The entire time of my large and experienced
organization is devoted exolusively to patent
and trademark cases. We know the rules
and requirements of the Patent Office. We
understand the technicalities of Patent Law.
We can proceed in the quickest and safest
ways in preparing an applieation for & patent
covering your idea.

The bk shown here contains walunble informntion
thnt every Inventor should know, It tells you just bow
o go aboud cldainibg & pateat for your ides. With the
Teooklet I will gend vou my ' Record of Invention™ form
on which you may sketch your iden nnd cstablisl ifa
date before n witness, If o disputs ariess this will
b valanhle to you, Semd the coupon TODAY! You
will reciivn the FREE book, the " Resard of Invens

ALSO FREE Mo Foats wad Tall inbraaiion shpardig wneis,

this

“Record of T tlam®* Blank Strict Secrecy Presecved
NS Coupnn ghscoed of Iaymosiye Blyyyy
& ‘:"-'.F-" “r my ' Recsrd of lovens All pomimumientions, skedches, ete., nre held In siriobost

,“F'ﬁ 1'2?-,.1““?.:.’-‘4?; confdencoe and protected by ateel filer, YWouwr ldes will

1."?1'?:.1 Imvention snd have it b im trastworthy handas, T have thio highost eoferenoed™

nessed In AW ;
;u.:.t e lllld-nlli:I ot vﬂﬁ“g Erhﬂﬂér%hh that [ cam help vou, Semd the Coupon

.iz.é.

Jl..',"t.l I'-.g
ﬁ’:‘ﬁ t"“,!,:nmﬂ‘f,ﬂ‘-““ with Personal Service

a b, e .
Your case will be handled by o =pecialist selected for
koowiedge nnd experiencs in certain lines of Inventicna,

':I‘AREN‘:E A i “’BR‘I EN’ His personnl nttention will ba given to your iden.

SMECGISTEREDIN FATENT AFTORNEY

T0-F Adams Ruilding

WASHINGTON, ID.C.

Please send me your FREE BOWOK, “How to
Obtain a Patent,” and your **Record of In-
vention' form, without any cost or obligation

on my part.
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‘olks,
Barbasol sure is ilattered

by Rt T’

MITATION, as the old copy books tell

us, is the sincerest fatery.

That bein' the case, Barbasol certainly
ought to feel flattered "most to death.

Here we've been saying these many years
that the way to tame your daily crop of
whiskers wasn't with lather and brush, but
with Barbasol.

For a long time the big Brush and Lather
boys sorta laughed up their sleeves—but
when they saw how John Public took to this
Barbasol idea and how Barbasol sales went skyrocketin® till Barbasol was
the fastest-selling shaving cream in the U, 5. A.—they started a mad
scramble to climb on the band wagon.

Take a tip from your old friend Singin' Sam—the cream that does the
job is the one that's made by folks who believe in this way of shavin®, heart
and soul, And I don't have to tell you who that is—everybody knows it's
the Barbasol people.

Fact is, Barbasol is so soothing and hualiug that a lot of folks use it for
sunburn,

So if you want the coolest, slickest, quickest shave a man ever treated
his face to, the way to get it is the same way that smart shavers have been
following for fifieen years. Step up to any drug store counter and get that
red, white and blue Barbasol package—and you'll be singin® in the bath.
room just like your old pal Sam,

THE BARBASOL COMPANY, Indianapolis, Indiana

TUNE IN

= ;",‘-’r_ Singin® Sam. Every Monday,
]l WARBC and Columbia MNes-
] wistk, B poW,, E- DL 5. T.



“AND

Cleaned and waxed the old car—look at it shine! This new wax
methed is marvelous. Took about half the time | expected.”

First, you opply the new cleanur, affer cor is
washod ond dry. Cleaner dries to o white pawder,
eogily remeved with a cloth. What & wenderful
tronsformation ] And s8 eaiy o usaol

I'M NOT TIRED!

Mext, you opply pratective coat of the new wax.
Takis about one-half formar waxing lime. Shickds
the finish ogoinst wear and weather — glves a
laiting, rich, beoutiful polish,

® Car owners — do one of two things. Go to
your dealer (hardware, drug, grocery or depart-
MENE store — auto supply or sérvice station) and
get the special introductery combination of
these new Johnson's products for $1.10, with
bolt of polishing cloth FREE. Or send the
coupon below for trial sizes.

® Like other users, you will be enthusiastie
when you have tried this amazing new wax
method — that actually restores the lost beauty
of your car—and maintains that beauty with
the least effort and cost, for old or new cars.

JOHNSON

AMAZING NEW
WAX METHOD

Johnson's Aute Cleaner is entirely different—
works so easily and quickly you will be amazed,
Does not injure surface. The new Johnson's
Auto Wax protects the finish like nothing else.
Takes one-half vaual waxing time —casts but e
per waxing! Method greatly reduces car wash-
mngs—increases trade-in values $50 to $200. And
you'll gladly do the work yourself, it’s so easy.
® Remember — wax is the ideal method for pro-
tecting and maintaining the finish of your car
against ulera-violet sun rays, dirt, road film and

weather,
FREE!

For limited time,
one bolt ef polish-
img cloth ks being
given FREE wilh

o, Fbnsen O Son, [ng, Dept PM S, Racine, Wis. Please send me 5 geeious Eriad cin of boch o
be pew [Johnen's Auro Cleiner and Jobn Augo War, | enclose 100 oooser postsgs for both, every combination
porchass of s
LY L T mew Johnson prod-
rctE. SeE  your
Addvess o full— —_— e dealler at omoe.




