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TAKE

FREE WHEELING
FOR

EXAMPLE

There's one set of gears that demands a spe-
cialized lubricant of exactly the right vis-
cosity. Tooheavy—and the locking elements
slip. Too light — disastrous wear occurs.
Each car and each temperature range re-
quires its special type of transmission oil.
Texaco Certified Lubrication gives you
the most effective lubricant for every part.

Take Texaco Marfak Grease, for in-
stance. There is nothing like it for many
types of shackle and for high-pressure
chassis parts. It protecis the bearings long

TEXACO

Here is 2 free-wheeling wear ser. A series of sollers in an ecoentric
aveway locks the Efigine amad drive shahs J'JI.-II:JIqu-:.' released
when coasung. It isan exscong problem tor Debocassonm,

after other grease lubricants have coms-
pletely broken down. No part is ever over-
looked at Texaco Certified Stations.

THE TEXAS COMPANY &« Tessco Petrolesm Products

Texacn Certified
Lubficatmpin 15
available  where
VLIl S this SiEm.

LUBRICATION

SEE FOR YOURSELF ﬁth‘hK NO PART OVERLOOKED

COPTRAREHT, IB33. THE TEEAR COMPAMT
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Viy did Eddie Miller use Champion

Spark Plugs when he set 40 new national

and international speed records” for semi-

stock cars in an Auburn 12 Sp{;edster? What

. . SRR
bearing has this outstanding achievement

on your own car’s performancer Ask your

i
[}

attendant

MHE. W. H. BEAL, Fresident of the Aubura
e - Antomobile Company saysal Champion Sparkd
Plugs: »Chuality is the keyaote ol Auharn's

manufacturing prograem, This applies te every
umit used in Agburn cars, The establishment
ol records such as these Is absolare pmﬂd.'ul'lhe I]I.I:I“'I:_:.I
of the fimished praduct. To ruafor boars at these tersifie |/
spucds, gvery jparl fnat Tisneting p-e.-rl:'eﬂ!r. awivd Chagn= |
pina Spark Plags certainly sastsined their quality

nt?nul.lﬂlll for efficient, tronble-free performance.™ '.-':I, :E:EI'E.-;:. :
A < P CHAMPION

perlormance. Look lor it
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"SEVERAL YVEARS AGo we sat down to fizure what

we wanted from life—Margaret and I. And to

reach the comfortable scale of living we had set

our hearts on, we found it would take 5000 a
ser year! That seemed impossible, it was so much
;= more than I was making, but we had faith.

T enrolled with the International Correspon-
dence Schools and started studying at home.
dio.- fnur months the boss asked what had

NTERNATIONAL CORRESPONDENCE SCHOOLS

happened to me, and T told him. That day [
get the first of my promotions.
"Due to business conditions, I haven’t quite

.rl:av:lu:d that $3000 goal—but I'm making a pood

living right now and hope to realize our dream
when things turn to the better.”

I'n one hour a day of your spare time, the 1. C.5.
can help vou prepare yourself for bigper pay. Set
vour own goal. We can help you reach it

“The Universal University™

*

BOX 5639-G, SCRANTON,
Without eost or ebligation, plu:uu: send me a copy of your booklet, "Wha Wins *

FEMMA.

SA

and Why," and full particulars about the subject Fefore swhich I have marked X:

TECHNICAL ARD INDUSTRIAL COURBES
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ELECTRICAL
ENGINEERING

Complete Course in One Year — Theory and Practice Combined
Undarlylng Principles Emphasized — Non - Essentisls Omitted

A coxersy, comprebensive course in Electrical Engineering complete in one college year, to

-
pare earmiest, ambitions young men of limited time for oew opporlunities in the e'lnl:Lnr_ul fAeld.

Thieory and

practice closely interwoven in classroom aed 'Iubm:t-ur:.r. "'.'I|:|.|'J'.'|r.|11|:.1.imr
drawing and intensive hu|r-'-'ru-ri. Studenis constrsd motors, install winng and test electrical ma-
AESured Yo EAALmum |rn|.mng: in minimsusn fime,

engineering
Graduates are

Bliss-trained men bold responsible

chinery., 40 years” experience
o h_ q'u.lliﬁrrl. ia enier the n-r-l:lm:.a'l el aof ocope
A SF“"’I FRETARE YOURSELF NOW for foture opporiunities which will surely accompasy & revival of
Technical usiness in general and new elecirical sctivities in particalas,
Fireproof dormitories, Alning hall, laborateric: ned shops,
Schnnl techmical amd executive positions '

BLISS ELECTRICAL SCHOOL

117 Takema Ave.

Washington, D. C.

Experts will teach §
4ou TAXIIN
qu[:l:lj, at l'l-nmh

wnlmala, Fan

tores. The OMLY real taixblesmy IH:-I:-I:-]:IHIJH
dench Feu asd guArambee auccei I"thl.hhmjunh l'ul.'
ihe Fres Beok. State your s

M. W. School of Taxidermy, nent.-l:l:l-‘? Omaka, Neb.
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To the man who is worried
about this Depression

HIS isn't the time Lo wasle woeds o Lo
ignore facts, This depression has already
put many men out of work, and threatens the
a;:rnuql]mwer of others who still deaw pay.
It's useless to shut our e to it, s why try?
On thecontrary, let's face the facts, calmly
and without fear, Let’s analyze the situation,
a5 man to man, ancd fnd owt what o ean dao
ta escapo the de ion, and perhaps eren
take advariape of il
In the first place, even when E;'
returns, many of the now unemplo -m:l 1.l.-1
not be muech ter off. It's not the
depression that is beating lhm—-— I:h
working under adepression ALL theic :ﬂt‘;
For they are trying to wrest a living from a
world that asks more than they have to offer.
What business wants today—and well foy
ary price fo pri—is RESULTS! And il a man
ean't deliver—well, it's only & guestion of
tirne belore he is replaced by a man who can.
But if you can accept the challenge—if you
Emnmdludtliwm’mmltm this depression
cin be a blessing in disguise—an op unity
to elimb the ladder, with the way all cleared
you. Never has business been searchin
maoTe :'-a.m.'rl].' for ability, knowledge an
Lraiinin
Il.-Iu;.rErE it does not appear that way to yvou,
Yzht now, But look arcund and you will seeit,
welll see that in thiserisis the trained man
has suffered far less than others. lndeed, in
many cases, he has forged abead, has evenwon
raises and promotions and is all set for the
tremendous oppociunities that will inevitably
come with returning good times.
But let’s get down to cases=letters re-
cedved during the last few months—so that
you may see exactly what we mean—

These Men Are Beating
the Depression

J. H. W, Michigan, writes, "I have been
promoted —just one week alter my super-
intendent learmed [ was takin aSalle
training in my spare time. He made a
chanee for me by letting out a man who
was nok accurate in his work,””

E. P.F., Hlinsis, “Thanks tomy tealn-
have been advanced

g

ing with you, 1

to head of the lmc:klu;-.-g?[ng department.
Please recommend one your students o
fill m:r old job,"

F. A.. Ontarwo, “About three weeks ago
our superintendent told me the company ba
a letter from LaSalle about my traming. He
then told me that the manager had been o=
ing for s man to Gl a vacancy and your letter
had won the place for me""

E. 5., Ohio, “"The fact that T have increased
my sala :1nl:l have been promoted o the
m:umger ip in the face of the depression is,

I think, ample Prn-:-f of the of my

- LaBalle training.

Lnllfurn::l, ‘I have just been pro-
m:.ﬂed l;.{:l ﬁs&J‘GLLnt I :!].u.‘ & ITARET (thanks
tn- La“ia]ln:-}- An increase in salary came with

he promotion, 1 consider this pretty good
dunng :h:s peckeed of wage cutting and
ECORGIY."

What About You?

But ¢ c:Fh of talking about others. You are
interested, aftcr all, in knowing whether pou
can beat the depr&ssl.-:m-

It depends on the kind of man you are.
Many men prefer to take a licking in silence.
They are wmdmi‘fﬂr thi= retern . prmpenl'.y.
Then, so I_Ile. ink, they will make up the
gr-:-und they

[ you belong to this class of “waiters,”™
this message wil nl:lt interest vou, Conditions
will improve, and those content to ride up
and down on the business wave will enjoy
another temporary period of lessened appre-
hension and trouble, Y

Bt if yous belong to the other elasa—Ef you
are in earnest about winning back whatewver
reduction in income you have suffered and
mowving up into the higher salary brackets, if

g are determined to get ready for the big
i‘;;lﬂ that will be seeking men, then this ia
your day of epporipnily, Mot tomorrow—not
when business picks up—but moe,

Times ke these eall for action. Sooner or
later proaperity will return. Will you be rc.adjr
for leadership—or will you be sorry for Lhe
“break™ you passed up an 19327

Why nsk your future for want of a min-
ute's time? At least find out what LaSalle
training offers you. Just fill out and mail the
CoupcH now—come minute will do it

LaSalle Extension University

[}
E Hailway Starion Mim. 1 sl fvess

Imdustrial Management

Nama A J-J'ﬂu

LASALLE EXTENSION UNIVERSITY Dapl. 784-H,
F‘Il:n.-a.l:: fell me hovw T cmn take full :tel'l.'m;ﬂ—"gh[ mw—nrllm _Pmrlumru::q. i e

imess | am checking below. And send g youar frew book Promis-
i i O, ™
C Hysipeas Managdemomi O Higher Acoountanoy O Law
O Trafhic Management [ Expert Bonkkecping Commiercinl Law
1 Moddorn Saleemanship ] Hadlway Accounting Ofce Managemene
Paper Satesman's Tralning O Effective Speaking O Chpin Groscery Muanagement

O Personoel Manageoneat

CHICAGO. ILL.

respeadence O Dusness English

O Foremanship

Frepent Faniiion
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for Men of All Ages!
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of Practical Electricity
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America’s Foremost Institu-
tion of Trade Training.

Special Course in Auto Mechanics,
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Write for FREE Booklets.
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NEW WORLDS
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Hene is the very course you need if vou seck a
position as & Show Card Letterer or Sign Letterer,
or want to have a business of your own., Complete
and practical and especially arranged to meet the
ficeds of the student who studies at home., Written
by E. L. Koller, Principal of the International
School of Art, member of the American Federa-
tion of Arts, and The National Society of Crafts-
men. blail coupon for Free Booklet.

e =

— ——

I INTERHATIONAL SCHOOL OF ART

I Diiwisfan of the Isiernatsenal Correspondencs Schoals

I Box 3562- G, Beranben, Peasna.

I Withoet coat or obligutlon, pleass send ma Pul] detalls of
vour Enoge-glady course in

| Tl 8kaw Card Letfering

I O Niestrating O Gartsning

|

|

]

Alilresa,,, .,

S —— ——— — — O — I — — S— — — — — ]
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a

Queer Way
to Learn Musw’

nia Ennstomens exeralses or ennfusing dilails -'ILﬂt [

H ﬁlln.ull_-l n.ﬁ.ur hubg-.-uml mpthod, Tokes anly o few mkniges—

nverges only a fuw cunta & day, Do grind S0 T oar Beyiiespaaat
or hard work. Every slep B clear as eryatal— | prang . Wiolkn
dmple ns A-B-C thro ok, Yol ke sisr= | pryg Clarinat
prkeas] al vour eem rapld Ukiilele IF burt#

From th
Atart yoa are ploying Pumes per.l'ul:lq. Ir:r

Cearinal Har

nnkn, v Jemurn L play aEy i
x peleglioh—rght aL Do -"""'-“ -Er-urg.gluhhu-:“nuu I.':nfw?r-}
spare time. Mendalin Galtar

Free Book and Demonsfrafion Lessan Banjs  Accerdian
Dan't b a walllower. Send for Freps Books Bight Singing
Tt e Fres Dwisanstratlon Lisson, Thiss axs Harman 1; nd
pladn our wonderhal home atisdy method fally Campasiticn

) YWoice and Speich
lnd. E'hll-'l' o1l howr ensily noed gulekly youl o
ny ni Lttle ex . Mention your Caliurs
r:.l.'ur.lnn BSETLIN ENE. IS ETLs &Te 51 Drums and Traps

o
when neesded —emah or ersdll. Werlte {‘Ejuw Auinmatie Finper

U. 5. SCHOOL OF MUSIC

Conbrel
]unllnr Flana

I7 Brusswick Blég. Wew Yark Gy L Course |

I.El CIty

P.ﬁ.'.I'TI.I'.l.TII.'r!I'I
Almt’nunﬂduu
Err--:'ﬂh-"nl- s Wark. A o Lime

o moan il ete eonrse I wee ke, Froee =

TRICAL I'-Itﬂll: TIOM Conres {1 von
enralinaow mrdnrmenk Rermee,
!l'h1l'- Tior RIS |."r L If ELECTRIGAL BOGK.
LE':THI':F-I- iﬂ:“ﬂl:l I'., Gapk B3-72,

Ghinaga, sl

LEARN AUTOS
IN LOS ANGELES

1"n||.'l|n] siop imiming in lnreesi Trmde Bcheol s Wesl,
SR 0N praduntee. 28 yenrs of mporeem.  Practical shop
l:rl.lr\.lrl.-'l.nm el oare; indiviosl inesrmciion In rrery
|-"'FII'I':r‘- of wato woek. Eern roam &od bosrd shile s
s R R. Mg allowsd 1o Calformin,

Frow oo plosinent

:n'n:r Bpecial sumoser ofier.: Wrrin for Free wal-
inin

'IEIII:!HA.I'. AUTOMOTIVE SCHOOL, Dept. PMA T
m Souith Figuisroa 50, Loas -'uu'r!lul-\. aliformia

J e CRECOME A LIGHTHIHE
g Gwey
* RIK CARTOONIST"

TAMMERER

"-'l- rirp In-r ]'“I'm'l List ol atliesl achioels that
Iy porreet all Spesieh defecds,
'l-' MMERERS" GUILD
in lehur:r Bt., Sulta 400, Besion, WMawm.

l|_l r!nl |i| vr Langh Producinr PFrogram =f 23 Trick D -
1_.,--' 15 In "lu:l.l-r-ll\. l:hllh:-lf! hailk Tulk Bopplies Fres.
i f'"t.:l:nma'rsl:mlnz Dhegr. 1, D hkigah, Wis,

Malks mnney
in bip ﬂrmwﬁammrrl:ﬂ' I'hl:h1-:-n:rl

also paya big momey. Lurn !]I.I.[-:tl!.-'l:l.l'.]mﬂ:l."

ifn d@pmre time, Mo oz PO TIPCSEELTY.
Wmﬂ-'-:h::i'h:-rnﬂ.ll’mic-t (Apariu midkar
EI H il A oder A mn Schoal of
01 Blichsgam

Pt 1:I!-I
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Become an
Expert Draftsman

Good Pay
Steady Work
Advancement

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

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

You shop and industrial office

worlters whe are stuck in routine joba—

should look into Drafting and Design, beepuse 1t
offers you congenial work, good pay, and steady

|=-:]=.-|11'.|-e| ment,  The most I'.hr|||.lr'|.|:|; mnd Il'lt-l."'t‘lﬂtl]'l

work in the waorld iz building machines and rail-

ronds, hiphways and skysorapers, autos and 1001
other manufactured articles—on paper in the
drafting room. How would vou hlke to be o
Divaftsman for an Architect, Contractor, [aetory,
railroad, ote.?

College-Grade Training

Fits You for Best Positions

Dirnfting,_ 33 the enteri nf wedge to putzesa in all ongi-
nering, hl:.llrl.l:nn' and reanatneturing linea. The Draftsmon is
in closa confaot -.-r-:th impariant work and blg mesr—in poai=
tinn for stesdy pdvancement,

Our epecial texts wers prepared by over 200 u.l.l.l!hl.:l.'l‘l.lﬁ {lf
natbonal standing, and are wsed eolleges, BTY,
Frovinee of Manitoba, Cansds. CDur Echoal ba chartered fl-"!'
eiduentional service—nob for profit—like the leading colleges,

Let Us Send You (No Obligation)

Listof Laoeal Studenta and l.'!n.l:llul!ﬂ—]?ree- Lemaom (& weosk's
work—and 'HE'E'-"E-CI'I-E Employmeat Borviee,'" shawlng hiow we
hu-r: hn.-lﬂ-'cd to peoures good jobs,  Hee for gosrsell
hivw essly o cu.rL bt'f.'ur.nu an Expect [DMral tarman,

Free Drafting Lesson

Selective Employment—Local Students

American School
Dept. DBE-47, Drexel Ave. at 58th Se., Chicago

Vi may el me, withoot nblleation, kbt af Ineal stndenen
Al prasdizites, e of !.'l’b-lJF fpeelnd Dralfting texts, s = 1 T8
Ernpdoy meent Barvics,”

Harme, [ 5airice it afadetad Feadapinnwna

AddrS R i i e riaa T

THE UNIVERSITY OF

THE HOME

Wihett 1eviting fo advertisers please mentice Populor Mechanics
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INCH
BICEP

25¢

Gut af arm of might wilh the nowse snd grip o odey Fous
phwsloal dbsmiees. You can now hold pour sem fsos: 6 SEEAWEF

GET A
ey OMLY

pbere of akin and bope to ome of heps musoolar size. I odontt
miak jEak g i6-inch bicop balp & 1E-lnch féresrm nnd am B-lzoh
wrist, This spoeclally preperod etuese WL ol every musole 1o
the arm hecamse i bes been sclenstfically worked oub for isal
purpsse, ANl (kle youi can pet for 35 cepis—acmil for thls coursa
today and you cin Bsve & he-man's arm oilt to be os besuibful,
brawer mnd magnificent as ibe villepe Blesksmilhfe.

Vi ean™t emake a mistake. The pusrantes of the stroneest
aFsel man in the world stands Eehimd ihis pras. [ b Fuil
1his sicfeds af abeeogth (lssirated and explalned as poa 15ks them,
Ib=idd yourself am mnboeakable grip of seel azd a Hurcilean
arm. Mafl yonr order oow whiln you cam @il]l pet thes pourss at
my Istrésductory prics of onlyp 26

o RUSH THE COUPOMN TODAY

will mot lmit yon to the &rm, T cam deselop oy fart or sl
of your bodr. Try aoy one of my el conrses st
m:;-I"I!III all sixm --Ir tivem for ondy $1.040, MAC. Bictowr At e
Al youar onler pow and 1 will Ineo
“HMERVES OF STEEL, MUSELES LIKE l%ﬁ'rﬁﬁﬁm
cromiled  with musels ollding plion asd Qe plotos af
mang great stromp omes. Fell &f plotorea of marveeboms Tuzetiid
men who tell ¥l decisivelr how wou cam build svmmedry anil
stremglh the equal of (dwdra, Beach Drzt-—=Ciraap This Special (6Ter,

FREE BOOK WITH PHOTOS
4 OF FAMOUS STRONG MEN
r JOWETT INSTITUTE
OF PHYSICAL CULTURE
Deot. Sy 423 Poplar Sk, Soranton, Pa
GEﬁTEFd‘F.thEttT Bend, by retarn mail,
raeal i G

Eh‘ll:ﬂ'l- I s cnn:!-u-n.ll-::: SN ik e

Mesa|ding a Allghiy Arm, 250

Maouliding a Bllghsy Beck, 25a

Moawliing a Blighty @rip, 25

Mowlding a ALighty Chest, 350

Mowhling Migkly L

i, B
Strong Man Skt Made Easy, 552
All & Books for §E.00,

Miusaciog s
uscleg ks B
BENT FREE I

Mame Ape

Addreas
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OULDING A

A LOW PRucEs o=
MIGHTY ARM

Firestone
H“__Jlt PAR

>Y
and OTHERS

{edy anyone You

L
o sfonl ogr quality.  Kvery
wisndard hrare .r-ll' CAN'T EEA.r

i
mirpsisd by oo = T
el ST M :-'.-rl 1= = | uuﬂ FHI':EE
gunzmnisad Es full I3 madiithe® serviecs areiser
¥ prvarasl resel comadiilena. This guaranlers = l=ched
By ihes drriire finm T af e i, peiimhle
campany. Meed arn bedar s loevesl Lco prices.
RALLDON Tires COMD Tiws
] ires_ Twhea Tires  Tilas
#1089 gL 5190 500
248 “a.Hy 199 4.7h
IS sy T8 0K
- 398 o
AN TaR a
T 3.7 3 H
.60 |,k ;t':p? 1.1B
.08 Ui 8% 16
2. T8 L1546 2'5'5 1 I:‘:-
275 LIG ET '
=.9% 1.16 STne b=
.8 L.146 5ED | i
o i
i AU Othee Sisn
3100 1.7 WE WaNT
3Zo LW DEALERS

| Tubes Guarantesd Brand MNow
SEND OHLY 3100 BDEPOSEIT on sach Eirs

arderel, Wa shilp halenes (. O I, 3 par ook dis-
ceane: far Tull onah wih order Ang Hre failyea
di i LY EahE " Teed replaand ad hag’ pree

' GOODWIN TIRE & RUBBER €0. "5
1840 5. Michigan Avi., Chicagno, 0L,

“SILVERLITE"
FHEE FlashHght Laptern
ich Ovdar

Far & Tires
LCompleia with baieries med bl
resedr Lo usp. Howsehohd as] sl

A rmbile ey HEl Fonl
J lirhit bemn. Adjusietdo handlo,
- DON'T BELAY = ONDER TODAY

FCHANICAL DENTISTRY PAYS WELL

Témm rom bow ko lemsas saralpes, Tla & well gald

frknieia In orerserded fald. Fow masiha' Calping enclas Fea.
Irdiridos] msenweon. By seiume.  Day fad 69eiipg srmians.

HeCARRIE SOHDOL OF MECHANMICAL DENTIETRY OF PRIl

207 M. Newsd i Dag. B Falladwinhin P

RADIO ENGINEERING

RCA [nstitutes offers a combized sowrse aof |'||'|||'|.
standard eu:.'b.r-rinl:l all J-pihim of Radio. Prae=
trzal traizming with modeon egmipment at Mewr
York and EL;I:“I:I sehaals, -.d.l.l.'l-q'.'- lfl:hl]ﬁ:l] CoTrEss lq..ﬂ
ame Study Courses under naw Mo abligation plan.
Address Drpl- PC-% for cllustrated Cl.t].l.:lu

RCA INSTITUTES, INC. Depr. PC-7

g

£

| 7% Varick St., New York 1154 Merchandise Mart, Ch

Retagrlzed Standard ln Radio Tralning $mnves 1009

LEARN CARTOONING

at Homi—In Your Spare Tims
The famoss Picture Chart BMethod of
teacking arginal drowlag has opered the
door of success for hundreds of begineem.
Wihenher you think you have talent or not,
sl Iof s@miple Choft bo esl vour ahilicy,
anid .—l:|.11|;\1n'n ed the work af studimes sarm-
it from 50 o §A00 per week,  Plaass staid

""THE LANDON SCHOOL
1438 Mational Bidg. Cleveland,; 0.

For as little as
5 down and *5 a month

wou can have the Britannita in your home Far dail

Write for particulers and large beautiful FREE Boolklet
Eneydopasdia IBritannics, Ind,; 343 Madison Ave, New York

ELECTRICAL ENGINEERING

Fruigleal tralslng In ELECTRICTTY will moka
your fabure o certaingy, F at this 50 year
b noeredlted eollege for fast lr"'l'r'lli,l'lllﬂﬂ':lr i~
[34k, TELEY LN, TALKING PICTURESR,
ELECTHIC REF I%.I'rf"rﬁ'.[-lﬂ."l."[i:l”., COMMER=

CIAL ELECTRIUAL ENGIN EERING, Write
l-liI o FREE CATALDE and dwis®s of “'EL5EH FLRET
[ & F 8" PLAN. Mestbem pos and e feeesled m.

Tt ] LW A LU R e

5L‘Hﬂ1l. of ENGINEERIN

Dwpt. F. M. T3] Hbwssakss. Wi

B, 3, Deares in & Yean!
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Play the Hawaiian Guitar

hke the Hawaiians/!

FAMOUS NATIVE HAWAIIAN INSTRUCTORS
Leach voql Lo play thisfscdnnting instrument ONLY
4 MOTIONS—Na previous musieal knowledge

peded. DR 52 EASY LESEONS teach ;
theencharting music youhearaver the

'E whenyom enral ]

=n gweet toned
HAWATIAN GUITAR, complete
WRITEAT ONCE for atirac-

Live aller and eaay Lerma.

FIRST HAWAIIAN CONSERVATORY OF MUSIC, Inc,
@ih Floor, Wosdlworih Bkdg. Diopd. 280 Naw York, M. Y.

A pproved by Wee ¥ork Stade Boord of Regents

Become an ENGINEER

Bave tima and OR DRAFTSMAN
money on :['-*"l' IN SHORTER TIME

Tﬁ;tl EE#..]I&:!LI?htCHH;.. .ﬁ'l'l.llE“I"-
] 1LEY o P earn living
Coamp oﬁ Jankar l'}nug'nu L% 1 mamika.
Coarse 3 years {27 inod. ), F-Elhl far
s “"BLUE B K™—mnlled FIRIEE.
tHIBHM TECH COLLEGE

m H-T6, 118 Eutzm:ﬂ.. Chicago, IIL

NG

AT HOME You cam learn by oar modern anid
eriginalsyiies ol listructaon every pariof the Wikt el

r—lrl-.;'l'r.ll-l-il: hiries 8 grsgad or batter than s

i, T'oE CAN parn money I Pl i sl ke
care s well paving postion or et = sl alied
complcting our ooarse of Instreciion, Good wsich
repairers are always In demand and ears from
§56 1o BT5 per weck. Foe partficelars spply so che
Wigcenain Schaeol &l Wateh Raoalring

B2 Eu Maan $4,, MILWAUSEE, Wis.

}.f-_(mm:aw

|:|1Im|rr|:|
A b o
Jags taught by mail, Note or enr, Essy ropid
lessoma for It beginmers, Alea Bell-insbrue-
hu-n svetem for advanced pisnists. Learn 365

Btyles, .Tuﬁhg_tmu I'-undrf:;:ilzl of
Trl.ti EH'II1 Hod hmm, Book e ]
and THrt Efects; Bymphonie and Wicked

Harmony in latest Radio and Record Beyle,

Writa for Fres Booklbet.
MOAFAE FARD SCHOOL. TEDE W. Rdamm L., Lm Asgelee, Calll,

ACCOUNTING

... UP TO DATE!

fhe sccounting methods dos't work todayf 1933 business
nperations have thelr own peculiar problems.  Gowernmeent regu-
fatians arc more exscting, The Tmternationsl Correspondence
Schools* new course In Accoustamey i3 modern — mecis all
requiremente. An imteresting ook will be sent — free.

INTEENATIONAL CORRESFONDENCE SCHOOLS

Dapt. BBA =0, Seranton, Pa.
Bend me—~ree—Iinformation on
[ Azeruninney
O Cet Ancauniaet
[ Salexmanship
[0 G. F. Accsuntant

subdert cheseked below,
[T Business Managemest

[ fifze Management

O Adwertising

[ Dwsinees Mansgement

T T T R TR et N e e s R

13A

RADIO

leooMake 40560475 aWeek

45500
a Year
in
Spare
Time**
Hhhboeglk dning sparn-
tima Iisadin waork only, [
hirve averafed pleeg) 5400
s FeaT eairn i addition
tn any megular iooossa,
Full-time  Aadis wnrk
il meer min mmany 1hines
thar  awessnt,"—EDW,
J! FAWLCETT, I:qu;ln

itd..  Lmlnar, =
0 anar

“Hean nlief
this deqiras-
g wtprisd, I Todid my-
mall wiihoiit & joh, but I
v wolll peatesied with
N, H. L Eminlag
swiing Fighs o Il cima
Hadie wervieing mnd |1
heve mads over 3l 00 |I:|
|, |Ir||.r OVET LW WrHrs
Wil HPARTIVEMT
Floulin Barvies,
wmgr, Wiewark, M. J.

“pay
Raised

."|r|lr

aYear"

"Moo [ have

uBder eom
pruciien mn up-rs-adnie
1FmAmbAiEr  Tor Fhasien
WAMEC, of which I sm
enmmeer. MY saliry Bas
inerensed $1 000 peer oA
mere  entering  Aadio,
due 1w yoor aplendid
tminine.”  JULICE O
VEAAELE, FadisBiation
ANICE, Anmstnon, &

MAIL
NOW

Digar Mr. Smialh:
free hoobi, eaplamin
wludy creining aad

|

|

| 1

| L:JII:.-‘-::TIHI:LI;?-;L‘*I:I-‘“:;JH no ol
I gaitm. | Please print pdalsly.:

|

BAME. .. cviaeisaaviann

ADDRESS, ., .-voneren

J. E.EMITH. Prewiden:
Mucinnd TEndine Enstiviine
[aeps, 3 G 1° Washimedom, TR (5

Ropd mie womr I

i Four home |

dadi’s dspiif I
unter-

|

|

P A LA | 7 | o 2 I

ETATE I

o L

lll Train You at Home
in Your Jpare Time+«

HBerd lor my book of Enlormation an tha
ponorianities m lKadio. 1i's FREE. Agil
ibe ebdpnn poow. et BEe & Beld w5k &
fugere. M. K. L traaning Gts you Tor meous
Tncturizg, mlling, serviciag seis, in
for yoursell, operacing on borrd ships, in n
broadeastisg  or  eommerelsl lasd  sacion,
talevision, aircralt HKadio, & meny oilber

hranchm. My FREE book gives Fom
information on Hedin's many o anities
for suresss ared how you man quickly lesrs no

Lo mie i b & Hadin Expert.

Many Make %5, 510, 515
a Week in Spare Time

Why smmeels alone in & dull job with low
Flr nnil ul.l-l:uu.lrr" Hinri iminkee prw (or the
lra—wire Fladus field. 1 hses donbled snd
nripled :-m-rﬂ Blrny men bodding bew baba

m Badio gou theif dtarr ohisdeh N. B. L
1.1'I|n|.n|-

Your Training Need Mot Cost
You a Cent

Hald youre job. Tl pe only crain yoo in e
few koura nf your rpern tima o werk, bt tha
almy woiih eaaell 1) sersd Soo inet ro ot whick
pou shoubd inesee gaickly for doine 58 Hadio
Juba comzmon in cost every smighbochmsd. T
mive youo lladis Eguipmante dor eonducting sx-
primmenne &l meking sewin thas cesch won
tor ikl asad pervies pracimally every wpe ol
recuiviag =i s

Act Now—Get Free Book

My ook bas shown bundeeds of Tellows hwe
Lo mukes more money aid win siccems. s
FHEE io all residents of thoa 1. B and
Cannds over 16 years nEe. ]lHHU.lIh.
Find our what [Eadio offars you resd whsi my
Exmgploymens Depafimens does 1o help yous
wrt imin Radés alier grsduntion, absul my
Mensy-HBark Agresmest, and the mazy ocher
M. I, 0 dearurea. Rigil ths soupon dor Four
eopy FUEIT MOW,

1. E. SMITH, Pres.
Mational Radio Institute

Dapt. 3 GP
Washington, 0. &.

arfRE | proor .-; .

[

When writing plense mention Populer Mechandos
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MAGIC QWEESE CXIAS

Coast-to-Coast Sucecess?

POSITIVE PROOF

— ——- i

NO HOUSE-TO-HOUSE—
Experience Unnecessary—
No Cosily Maechine to Buy

T ngw foaai-to-enaet foesd BIE. Yoo work ot hnme, chips cans
i youl alrmdy enpde. Simpy drop ee ol greein and ihey'me
resdy to sall No compileated work, s exgirlonee, oo fnllures!
Poaltive prooal of n|.|||u'|r|:unll:1 Loy Enalii tig B 50 Mrat day. Dils
trihwtors e makieg high 45 880 14 £500 & week pler! Not &
mpching  No Deld B0 biny special equipment. Stores do v
mlling for yao. henomenal suroms  Bell fpater than molais
ahips,  donuta, aglo Chesss Chips are bBle, Aufty, plsnd-=ize
phips blgger than potato chips. IrresStlble tRArn mAaked Ehem aet
ke an appetlzer. The meore you &6, the moss ¥ois want fo epk,
snd rou never get Alled up! Tt's o revelnclon! “MNotklng like {6
L-‘mmr: BInles to Coliforula devouring thouasnds of pounds
W

You Don*t Invest a Med Ceoni

ustil you have sobd yoarself on the possiEllitis. You mnst sefl
yoareell Aral belnre we perenlt ¥o@ B0 invist, and onr eyl plan
dmphdsE woil o deidde without pmet)
Then you oen eart with 54950 Invest-

ment, st bagk the snormous profis, MEW MOV

budlding I.;F withou® another pemny ins E_:' Nmask Hig o Wb
vistment i you wish! i =D
Semd for Actusl Photo-Coplea of Peasi w=hara

Orders from Mes, Women Staftdn
atk Seratch-—<then Ordeddng 50 g0 20
Founde Weakly, Pays Distribotorns

mrinching 'em ap Lha
Fie L Takrn in-
Fiaitl Hicpri foeed
aeveliy boom da

Tremendous Froflis.

Men and women succesd allle Mo Virgln

i pe s i s s L p— 8o K 1—nn hlg 1n- Territory
wvistment—ie Aanvasalsg, Wa Darnkh Evarywherns
pverything—adveribieg, digplay sliid, ITendreds &l sisrnm-
ete.  1Ron’E wadt umtil 4% ton dnbe o get | [5L Bes

s FIHST BIG FPROFITS Im yoar ol apan is Ehes
keeallty. Write at once and shore che Hendrads ol s b
ENGEMUS proflis immedistely | tpan — itsands ol

dixte Biras jumdide
pnpwhare. TWils b=
day.

FLUFF-0 MFG. C0.

g, 10IB-O3 Se. Lowls, Mo,

S Covemmentporion

Tells About These and Other Positions
RAILWAY POSTAL CLERK 51850 to $270ayear (553
POSTMASTER 51200 to 32500 a year 1
POST OFFICE CLERK $1700 to $2100 a year
R.F.D.MAIL CARRIER $1800 to 51300 2 year
FREE BOOK (ol .1 can betn pon

o Cisariem
For H-il-'hh'l I wps Clvil Bervies ]-:xzru-.".:}l-b—!-.m-g
hal thou=ands, It cltizen U8 bo G0, you may
mualify. et ready NOW for o Ielsn im the fikture, Send for Do
book.  Wrlle or mail enupon TOTAY,
l.r.'-"l.]TEHﬁrI, Ciwil Service Expert, 57 Wisner Bldy., Rockester, M. T,
Fleane e me your free ook * Flow bo Seouren Oovarnment Fosttion.

POPULAR MECHANICS ADVERTISING SECTIQON

ENGINEERING DEGREE
) IN 2 YEARS

B. 8. Degres in Civil, Electrical,
Mechanical, Chemieal,  Aero-
nautical and Radio Fngpneering:
Business  Administration  ar
Accounting, Waorld Fnmous for tech-
nbiml bwo yoRr oowrse. By apinad 4
vears whan economy means an mach? Wark thorough and
complete.  Won-pseentiphs eliminated. Tuition asd living
coata bow., For ambitious, enrnest stsdents, Thoss wha
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september, January, Mareh, June, Wrils for catalog,

473 College Ave. Angola, Ind.
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¥ lad sl Ge 3149 prd maomih, ples capEneE, 1o sl
- r$" Fmitown, Clesta IAlle—ticrme.  Free Boal bt gives
ompEts sicy of seadealid Tesle [papercilon carcers.
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07 Builala, M. Y,
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“‘Tﬁﬁﬁt AFPLIED BCIERGE

: . Ean nerslie Sy,

Learn”tn Dance .
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Targs atepe, the new Fox Trots, dreamy Waltees
st I:‘-ullecluu-ﬂ-:upn,lnml m[:n.'l.-.r Bty Stem
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IF bt dnlickbod,  Citxiog Fres, P M L 5]

Frankiin Pub. Co., 800 Ne. Clark 5t., Dept. 5448, hlr_lpu
JESUIT HIGH SCHOOL
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V |ATI ﬂ N Offers

o the Better Pay Jobs

" to I_l":ﬂl_“'Truim:d HEH

rams aviakion o yoor oresr and be wre of -1L
big-pay soosm quicker] Be & Lizcoln-lraisnl 3
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Yosr IEFUEION., .. knoar how be smopeeiully fmpart thelr
koewledize 10 ull‘-rrll- -2 ). Eoenpelh Welgel

femeramenl A gpred  Scheel.  Ubcicedled  smuipment.
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SE Wi

LINCOLN AIRELANE & FLYING SCHOOL
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motion, But are you prepared E-:u' 1'2'11 ahead
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ﬁ-‘.—"iE.':_ | Do T2 31,
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Hansas CHy, Mi

J001 Wadiarm Ave. [Il.!t-l:: bt simpdified high school COUTSE Nt wo years, m'ﬂ-h
SEND FOR o all the essentiala that form the foundation of practic
N MECHANICAL DENTISTRY Lre il E et o R i Lo
FR competition ks kesn and exacting. Do not deubt your abili-
Earn Big Monsy—Men Nesded Everywhars. This tv, but make op your mind to it And ou will sson ave
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L ¢ whll nn%ﬁmﬁ a.ull'll::'l.;;';rlr“}un:huut Write today.
CARTODN YOUR WAY ! e American School
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Brooklyn, New Yoek Clty, N. Y. v ertumﬂ‘F‘ngﬁur L Employment Manager
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— N el -.Bookkesper " (& bMappingd
[m] E'I:i:_u':rrul O Welding I I:Irajmnn and Designes ... EIE]:I mEﬂglnﬂr
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Classified Advertisements

WORLDS BEST WANT AD MEDILIM

Advertisements in this section, 35 cents per word, esch insertlon, minimum 10 words, payable in advamce
Ta be insested under proper classifeation in Awvgest Issue, copy should be in our office Juee 19th

ADVERTISING AGENCIES
ADVERTIBEE: $15 reaches 6,008,000 Bon-
day newspaper residess  with 31 werd  ad.

Xewspaper  and mlgl.ﬂur rale-pubde. [ree.

Chicage Unlon Agercy. 20 Weal Jackson,
Chirags
ADVERTISE 1m0 meral weeklies,  Ldsts
Pree. Moier Ageney. 4112 Hartford, St Lauks,
LANET T A

I‘HI-']-‘.—‘\.HI' TRET Adtmriieers liats Coulde,
peges.  Inrlmdes everyvibicg. Lewest rEien,

Il:'I breawni Adrerilsing Agency, 140 8.
!:llurhul.'n. Chirago.

FOR ADVERTISERS

2 WLk,
Bl B2  Alagamlzs free.
Tedinaaang. _

ATWERTIAE: 21 Wards In 330 meospanpers
$i10, Limts free  Advertlalag Scoevlee Bu-
renu. 60 [Prexel, Uhitsgs,

ADVERTIEE 5F Magazines, 1 moaths,
§0.00, dnck.  14sk, wpaein) nffers, free  Fiand
an g, Tkax ATEF, Wilninglan, Delaivire.

NEON Higni—lew srlovi—see nilrertise-
,mrnt page 12534 this bssum

MAILING LIBTS

Wom Ry -Weekly  oembbnakien
Lrarnell, Juchsmn,

NATIHON AL Mailimg bisde of mny elassiil-
ratlons.  YWelte for 118t wanked.  lchert,
20T Hebora Ave,, New York Cliy.

INFORMATION

PROFESSIONAL Antmal tral=er divolges
revee - beforepublished secpels bow fo Somln
Feur dug ar €al ko rleriil BIE professional
stunts; easlly learn Il coprae, le., 1
Write Hinns, Dax Gil-A, Mabile, Ala,

AUTOMODILES

ALVTRARBILE Jbaelee Dk,
dird treck racers champlonalilp recers, Past
monil care.  Kew, 10 chaprers, 137 {lludles-
iioma, tewek murﬂ: rrlnnlnl: dricers. eanbesd
rolea,  apel ‘rereE," halanre—TPastnald
F.00, flar Wess Depl. B, Madtssariila,
Cleeinnatl. la.

HEHOPF Notes ai balf prire.  Speclal offer
fer lhmlted e oaly. While supply lasts,
Pepalar Rlerhanles Bhop MNoles ennoals dor
1021 and 1027, regular edition, formorly sabl
it Gbe per valume, will B2 gupplled a8 2ie
wnrh. fil Ble oaly fer Loth Looks, el
saur order In gl ones hefice afie hia fo ba
withdrawn, DPeaouler Meckanies Pross, Iedam
25, 30D E. Onbarlo Bi., Chiramo.

AUTOMOBILE SUFPLIES

AGENTR: Sell Leauliful cemambum plited
peiomos]ls rap ormaments, LD OUD UEF  gorss -
pevie,  Cost B0e. gell RS0 Hiro. 103 Uentre
HEgpl, Morw Yark.

How 1o Ludld

AUTOMODBILE BERVICE EQUIPMENT

BARGANINE—Comnressars, B-lisat chateer.

gewl Bsginch, aley arc welder, Terms—a0 day
irial. Kem's Faulpsant E‘ll‘l'.'lnuu. Hoz
AT, Trop, onin

BHO™ Xoles for 1f| 19, Gl your rapy soar,
finly a [lmited edilen. Coniainy all ika
agtdries publi=Sed |= ethe Shop Kete depari-
mest af FPopulae AMechanles Magaslse during
FEHE Send L0 cenka, I ¥ewn wanl fhe eol
of HShop Nole books consisiing of & wlumes
leluddng ks 1DEY pusmibeer and T otbers ls-
el previoeily we will send them © 0 D,
far E150. Popular Mechanles Press, [toam
Eid. 200 E. (edarin Bn., Chlemgo.

AL, AUTD GENERATORS

T YERT Ford genesabter Infn 110 wals,
0 vkl dependabile aliematar.  Thriven Ly
fan Bssle on rar,  Adapialde for publble ad-
ilrpes,  porfalsle brascmifbers, aufn  radies,
Mol Hgkds: many other uses. Bimpdified In-
stpurtbets aml deawings BLob  Aulopawir,
Naz 43E, mgn,

MOTORCYCLES, BICYCLES AND
EUFPLIES

AOTORCYCLE Sepplive.  Lowesl p::l:ﬂ. I'J:I
Amerlen,  Basterles B39,  1®|efons
Tires $4.0% Esglhsh racing and siock
torerrles S140 up, K=glhsh moloecyels ook
“Hpeed—How do Obtals 147 %1, Molar-
ritrklsn’a Workslep 8L, New estabes, Just oul
A0 repte,  Clymer Motoss, Los Angeles, {"allf.

UEED  Motepeyeles anil CErrular

e, Tower Cervle. 4163 Lauila,
I i e,

HENDERS0N, Eocelslar, Marbey, Ingian,
uand paris, mllor |_|JlI:||||iI calalogue and wlnEs
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BICYCLE Tires. regulae EL.530: peafpabd
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REPFAIR '||'|-l1h EDii] used |'III'|! S—
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Thakl, iG] Apcher Avp., _|'|I|i.'l_'ﬂ\_|||.
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linrzadn sheet Tor stamn, malacrycles  acces-
serles, lergest  ling |m Avwerbes,  |owest
prices, Latgest seateecyele mall order houss
in tha U'nkled Hlafes. Tochestar Harley
Thavislenm Corpgratiens 128 Weet Main 8L,
Morhgster, N, ¥

SEND 13 For Oiustreted veed Sloforercis
palabig. Large atoek. Iarealns.  Indlas
wrli,  Ace#asorbed, ledlan Moloreyels Halad,
aneae Uik, M

| G GUARARTERD Uaail

Narls,
Prairie, =,

Har lisy - Trav -
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rai, send iL o me amd 1°10 ered veu my 105
Iu-.ﬂr nriced melallon materisl roialsgua. Karl
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MaKFE 12" ltowbsel, . Bluspein, e
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L i r'lll. Iml:tum mlrml.—rmn.lrll

ans E3c.  Fres boatbulldlag cafalog. Tha
Biiilir, 1% Muegay Berest, Xew Tork

PREHFELLERS, O+¢ar pumps, sbafng
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MAHE 107 HBoalsaal Blueprials, 308
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MODEL ENGINES
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ulare dime. THI Wentworth.

IEelkakleway,
Chbeggn.
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i, elabw, e Hig For mumpl
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1% year Mfe  PFres Clostraied (Sberatere,
THlenls, gederdlors, lc  Sie Jay Baltery BEOOKE AND FERIODIGALS ,
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C

BDISON Lightine plant storage Ualieries.

Maiachl,  nonssalphalles kdairlees.  Chaar-
anleid 15 Fiir ILla, Leawgal grleed, Lizgkba-
Ing plank, mojor Eargains, Interesting -

grature. I Hawley Splih. 2% Washingion
Ave., DMManbury, Coss
AVIATION

MEX Wasied for geud posiilons a3 slr-
pligs meckanics anil plbots after tRRENE nec-
ciEiEF  [rabnlsag i gedermnineénl  approcel
srboel,  We agpallfy zon for goewl positions
paylanzr 1% 8 o 000D, Linrolm Flring
fehenl, 2805 Aleerali Bullding, Lismuls,
Mebrasha,

NULLTE That glider noaf Complets plame,
fheee doflars. Paris svallable ot low cost
Taagpridive La bhullillh Gotka Gllder Cesipany,

PiME S 18noks. lhooks. IF rou ere losh-
ing far selentbiic of fechnbed] baoks, zend For
my book ratelog Uwlar, Lavi Deyant, 65 E.
Aiih Eapest, Chicago. DL

BUFILDG Yeus own Boal,  #are orer 3% esd
Elmpllged [“I'l.ll.l"l.ll!'l.l.l:ﬂl

here fun  hesldes,
in Papular Aechanies New Bowl
out. ore emsy e [odlow. Iur:.'

ll
imall Lol eatdred, cuthioard, lrll.ruh.g -
Ifng amd hasd-propelieg rn||'|. dh
Frrminl e 1|1rrmlt|l:||'| an all nhases of Boal

ing needed by every. boating enibaslagk. 268
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riceipl prles, 5308 ¢ wlll he gent C0,1
anywhere Im LI . Paoular  Sechanies
Precs, Rpom BT, 200 E. Onterle B, Chde
[TT L

GAMES, ENTERTAINMENTS AND PLAYS
LA TS, ddperedtas,

muzleal comedles : ani

S, 3. brona o minsireis, tomely amd talking seoags, Blaek-
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TLEARR }"ZIQ'I_I'_

Wrlthem rlluhr Iy :||—||:r
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ave joy moner.  Bend Tor U 1T Alr s puegle. Apsulding Nevelly Co, SG25018 Ewer-
aprlates, Eeramata. Mk ErriT 1"|||r-|_u -
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2104 mu:r-lulr. Bhoe pricie, Lhemiigh §a-
structhens BN 0. 1E & L. Enzineering Co,
1dul l‘n.HIIl.I.EH_'a' A, Akron, Ohbe

'l.'.I.L'I_'l..l.'HL'E Heiiseholil Baoks, In Hsne
Marhenles and Mandiik for Women theifly
hoaia miakers of beeh sexes will finid bandrebs
af prgslleal [dess fef iBe anomledl =aine
1tnl'rr|:u of the home, Weol only resaire Eo

Ipmient, boi I11I.'I:I.|.' pseful in-
ﬂ: Wamen's TEeall fovers mzny
d-mlrtmmll amd will delleht the. pelssiak-
Ing housewllfe. Hepd for dhese low  post
henka tmlay, Toth fer only 115 posipald o
0, by mall anywhere in L. &5, Mapular
Mlechank Priss, Boam 302, 200 E. {ktarnl
2t Chlear,

FOR HOME CRAFTEMEM

WHY Deaw squatesd Trrerialon pasgograph
femlareing and reduring) Gie postpald  1"an-
tographs, Esrangbi, Mich

ROTF'R 'I.:I':I:Ilidil:E-I.l Caleulatovr—alowa
the lm-ln' muickly sz a wabch shows ihe
bl i mll wﬂlklul Ilk-rlr i pocar In tho

Fie ] bank, ferm ar facbory.
(heer 8 In|.||I|u-h, l"_'l|,||.l.|_ amd simpli-
Hes mrilhreetle, meechanies amd measurathsn.
M'ackel slze. 1°riee F1 posipald or sens CoCk Lk
by moll aerwhers In 17, 8. Popular Ble-
elianbes Tress, Homn 200, 28 Diasis
¥4, Uhlram,

EIONS

NEOX Elggs—bir prirei—ses  milvectbse-
ment pame 1234 this Dssue

ELECTRICAL EXPERIMENTS

EDUCATIONAL, Enterinlsl=g Elictriral

Talwratery  exzperhmestal kits  [mbcrophene:,
fransfoTresrs, Tecelvers, Remfraler.  Finger,
moiuleseer, ele] 81,237, ail drl®en a,e,

manerators, Ole, Mirrgphones. 44, Camnleie
W W i-!!-lnhm kliz. J1.GR. Imsirosilans

with @ !‘.'l- beyl.  Weitera Elefirks, Tael-
'lu.u:. -Carlanm nfllllu rvmipmant,
II'E'I|II hullul n. siamp. Eerlng Beris

I Ciniany,
mim, Mebraska

ILELAY Your own fame. 20 Ioch &leslnus
mrapelbeed far IHTT:IHH Fams §5.85. H||i|||||.'|t
ﬂ e, MEsheel Elagele Oa, Ferl Worlh,

i

1718 Ba:.u:h Hlll Bineel, Lin-
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MODELE AND MODEL SUPPLIES

AMODELA—-Your ldeas dmhnt'd inbo prae-
tlenl working musSele tufs”  sueressial
eaperience; thousands of eatbafied cedomers.
Conlidentlal grevbee pearantesl. Denk refer-
enfes.  Eeml e postape for O2-page beoke
“Making Insentlons IFay.”” Crescent Tool
UCanpany, |:I:pl. Y, Cleelanati, dhia

CMIFLETE Flgings—Roarclesn of Heas
axd] ather models. et our pew O2-page cal-

I6e pescpald. A. 3. Flsker, 11HG-1

Etewah_ Ave,, Itoysl kb, 3lleh,

RAILWAY Model suppllea—Track, wigs
fals, lewanotives, e, Llst 19c.  Crevan
Jellray Mlysialg, Cireenwich, Ceni.

I-I{:IL"HL[ Castings, Bue peinis fop 1Y

alredin  twe ryele r lzz mator

SH I1I,II I;,-lqlq" e, Anbia Hohsbey, Hali-
way, XNew Jepser,

B PRI Flﬂ. I'Ii': "“UTI'I-I ' I'H -Inhi‘iﬁ“

steire  hydna [EdEmine

Fee  maodel

tlar, inlnlat !mll.lnn -m.l.iu
;-unulﬁr t mn:::mﬂm Irl:llln. Lowtrel, 06 3fc-

Dronsigh Br., Beaklin, M. Y

PFATENTH. Low Bipds mnd Inframa-

el
lon free L, F, Itiwdedph, S02-C YVieloe
il Washingtom, 1k i,

BUNSTANTIAL Ravlape—used are welds
ers, platers, pressors, paint sprave, Em-
tiredy rehidll: guarenlesl  Telal aod Ceems
:;Iij“ Ken's Equimnest, oz A-TH4, Teos,
i

TAHEET‘E failding Bk machines sl
meelida.  Easy paymemis Cal Tree. Come
crede Machine Co. 5 Mol Main 8t. BL

FOFULAR MECHANICS ADVERTISING SECTION

WARTEDF—To buy. Old envelopes with
sbami mealded befare 13800 Alse old Tashs
baned  Paliled Patlace tnd lmlull:u:lu. with ar

withauk ll-'lrl1|:|l- url were malled
before RATI H.I-thﬂnr i hlgh
ikl Brloss Bor l1|lmr I-lmll-l.ﬂ

Infarmutlon sent :I'HL |."ur|lr|I & Ives.
Cueeler odd peints sml pictures 2l dwlnd.

Fosids, Ala. Adidrese M. Ibles, 3658 Asbary Ave., Evens-
B W T R, | ————
hon 3 3 East [T
ww York CHIF, RAEBITE
ENGINES, MOTORS AND DYMNAMOS GENUINE & wenl H“‘iltl- Hepan-
-Ihlu- Bunnyslda Fur lasch, ¥ . Mant.

4 H, ', Geoualles Apal, oapper sl
boller. Double engine. Alake  loromollee
Bi-qll meparate, W, J, Hildeith, New Kens

ngten. Fa.
- | F!III. [LF Molare eraloem, M, T"' 13

W, 16T "-Iu:-ln !elt Jlul'l'l.ll:l. MW,

I!l"['.l"'-.l.:l.‘il.'l.'l Habiult Jourmal, RlNan, Pa.
Hpieelal year Mies :ﬂ.lp'llil i,

n.ﬂﬁﬁwﬁlhhhl !l:l:r ur. We s M
irm Cita u 1,
Hl:nlll Balte 1 ""hn\' | I,:|-I Iﬁ ' "

WEW G He one molors $6,00; % bp
E15.00, Bargelns, modars, generabss  Queen
Chy Eleedsle, 1766 Graml Avenoe. Clsgo,

3 HORSE Aliernating molacs §L.60. ’ﬂ_
Baren RE2.70, Genermlors aml motors st ha
price, Kiecerirnl Surples Co.. [855 MLeso-
kep Ave., Chirngo.

LARGERT Assortsient of wendel aleplans
anil hogt acvessorles in the worhd.  San
eraiplede  catplag,  Belley Company, 137318
iages Ave,, Mreaklyn, W, ¥

WE Make working modala Tar  Incenmbses
aril e exrsclimental work amd carry o com-
plece sbeckc of bress pears mnd model sup-
Wles, Bend for catalog. The Plereo Aleslel
Vorks. Tinbey Tark, 11L

MANUFACTURING

METAL Ariiclas devedaped and  mesufae
tufisl Al edking.  TReasonible [
enil Bret class :l:n'tmlllhl::l. w, F.
F.-uﬂntn[, Fidfiril, Tnidiene

MANTIFACTURING, Models, dies. stamn-
ings, br monide for faatiegs, vals
rankeing.  Cleealer  Tree B-lu ms Metal
SnprinlEim. TWasaaa Tl

Fies OMICAT: Manulaciur Trem sheol,
Bar, wim or tghlsg. H[ﬁlﬁludiﬂ\. st Lal
marhinery, Bwanberg; 5184 M, Hildars Ave.,
Chlrasn

IXVENTIING Manufsrtured liv any guis-

FARMSE AND FARM LANDS
FIEER Tionks on o

urtunitios in Minne-
#itk, Marth Lkakoia. Montana. Bdaho. Wash-
legton, of (eeepom  Cosplele Informetlon on
elimute, eromm, luealion for ferm o gubue-
Baam tract Tar cralm. Mrestoek. dabryioz. Traolt,
iltey—a  hows, Iadepesdenes, pleniy  af
eirdhing. eantinumes emplgment. Xo
sepupatlon offers mare to indwsirions capabls
i, SWrlte B, O Leidy, I}tnll. 287, Graal
Narihemn Rallear, %t Peol. Minn

INDEFENDENCE. Seearity assared. Xorth
Dakets, Minnesala, Mostane, Lilehs, Washs
ington, Orepen Tarm=.  Dargaln prices, epcr
perma.  Deserlplive Lterature, Eopariial mls
wiee, Menllon stare, T, W, Haw 119 North-
ern TParifio Ilaibwer, 2B Ttawld, Allmn

I :IpI]I. ﬂﬂh pEC ] Iilhgu!r‘gn and furnl Il&n.
FITE ] . EFDpa, 5. tuwW, lelfer,
hrlp inrkadal; en md, marilam W Hi-

home, farm  Blidgs., Trali and 'I'I'lII:III
Iln-:m: i $3950, parc eash; pleture ﬂ-“
Elg B, Free raladog. Btrouk, 2391 Poasrih
A, MW s

FifE Bele—HRlverfrant eainp with @lling

iy ag low st Ecamobnes, dies. medele | owgilon greoers, caldne, motor boais.  EBarle
wle, Falkokalps friee R . Creacent 1 lehi I.Ihl.ﬂ.h fichl, A [
Tool Cn., Dept. X. Cloelnmati, Ohlo, particulire. ® Epringfeld, Mo,

WELDING AND SOLDERING
BANGAINS—Are welilers, alecirle, Belind,
s enginge drive. Used hy govermnment—soid
an trlal, Ask for attractive prices. Eobart
Welders, M-730, Tox, (hla,
SURVEYING INSTRUMENTE

GUARANTEED Telsdll ceansits and lev-

#la,  Solil subijert lo eswningtion smd drlal
hah 0 [eFEE.  BATE BONEY ordering be-
fare prices advence.  Wrlte far st MLT7.

Warrin-Knlght Cp,, 138 X, i2ih 51, Feila-
deliphla. 1%

ELECTHIC WENTILATION

}IA'R'E Tour guwen washed plr cmling oet-
k. mulah  eomplels Imlmﬂ:u for
lll"] Armstrong Elesirle ATz Co., Mis-
Beapulls, Minn.

MAKE Yair eas Tans, 20 lads gldimboum
nrogedlliors for agreglenes fans $3.75 eSilppe
cuolberk, .lmunlmnn Ebectrie Mig. Co, Allm-
menpolls,

BLUEPRINT PAFER

DLUEFRINT Your own plues and plee
tures. 5 yard rull 28% bluspelal papes Soe,
Gary Floe 'rint Co., 743 Washington St
iary. Imil

MACHINERY, TOOLS AND SUPPLIES

10%55° BEXECA Falle hegch I.uhi Liifa
witnchmenl: brasd sew, $185,80, 157 {laniey
algper, SO0 We have all |!Inu .|.|'|.-:I Ly
packlne topds.  Cinelonatl Meshbnesy Coes-
pany, 3T Wesl 2ol 8L, Cincinnail Ohbis,

MOLLING Atarkments for Inlhes, FLOLOD,
Clunging Mig, Co.. Oflemwwd. Jove.

CEARK  Arkiscds—Imprvd faring $258
um. Il free Jizt in several eooniles. Bmith
Farm Apcrer, Haerleon, Arkanea

EE[.I:- Tour Eﬂir‘tj‘ uleRly Pef caih, B0
rEalLes 5‘ % pay big rom-
missian, n'l-:lm'llrr fres, Heal Esteta
Baltamen Co.. [kesk B, LEnsoln, XNebr,

£ DO 5, Manlig, o, b
salir rks, . g, -
ping, Hh 316 Grosman Bide. Tane
sas Cliy, Kensis.

TARIDERMY

TAXIDERMY Rupplles—Jualbly agtiflcial
eveg, feeth. @enuine Jonas Bead forme. Eools,
misteriels. ete.  Eiersthing for the progees-
wlve daxidermist, #emad Tor B4-pape  cain-
Jogpe—Tree.  Jonms Proe, 1000 Brosdway,
Deover, Cela

TATTODING DUTFITE

TATTIING 'I:Iutﬂ.ll. supply  cabaloaes,
Guerasiced Temorer. “Wilers,”" #3 Puls
Enzaim, Dhelredl,

THROPICAL FISH

MAKE Money af haing relslng beautifol
tropleal agearliom fskss. Valeible Inforsidas
Lan e eenfe. Vinelaml Trwlcal Fleh
Haickary, Vineland, Mew Jarser.

DOGE AND PETS
CHOW Pappbes.  Dark el Chaspdon

poilbgren, Gerzld Belmers, Masmimg, lowa.
ROOTS AND HERBS
JUET uel  Warld's Greatest “Hirballa

Almazar.” DNeautifellr lesirated in patural
eokifa.  Cantklng aver G0 cld-Tashlensd heels
inmkicing rll:l-wl- il 'Fnllll-m peereli Por Baing
use.  lie I:nl il. \1-1:rr|.h dollaesl
HavLasleg, HE 12th B, Chic

FOR EALE—MISCELLANEOUS

WATCHMAKEIES Tathe for sale at &
bargain. K. Jaegermann, GEIG Easion Ave,
S, Loula, Mo

PERSOMAL

M"ﬂER\'ﬂI'B‘rﬂEBH Megvoua  [eaE, 1H.!t|‘:llln
Ir rrlieve ereafing  Informa-
1Irlrl r]TI'".'l'-I-1H'I|t| I‘ }I.'i:l.l:luu.l:l.. Umnionapen.
WOHLEY Famoes peyehbe  will ..E
arwwr ull quistioms br perrhic !ntulllun
BL. 4. hl.l'hl.'l “E:H Han |h1
ik, Hal i oF . Hags
nag, 812 W, Firsl. Los Armeles. Callf

BUNIONE Artoally reduced withoel pel=

Bozhiet froe, Fugene Eslon, IM04, Banidon,
urmn.

4] niaklam bl =
WL I Tl-llhru. Tc? Eighth .h'.. Nirw
ook ks,

MISCELLANEDUS

“HELF-IELP." 20 Praciicsl cash samn-
L?I: suggisilons, 2=, Tomalles, Glendlve,
onlass.

N'W—Hlk:- them yourzelf. Himple {nex-
ve etehing process 80,00 Izdoemailon
Hughes Products, Box 181 Ma-

slamiy,
thedrn, Uhin

CARH Tall for Bwiterilies. Ineeets. Sea
Einclalr Display Adveetlsement on page G4,

FRINTING Procesa makes Jistinetlve led-
lerhipacds, pholographs, st hemn,  1*arzls, am-
'Inh ]¥. Lyne. @845F Bauth 51st, Ldnealn,
Nobraski

TATTROING (hdfils, pemivess, free cala-
Chisaps  Tatbea Supply  Haouss,  GEL
Buith Flare, Chirsgo

OLD GOLD WANTED

CARH For gald taeth, watches, jeeeley,
1905 full value pald day shipment receioed

GOOD Intose plelleg agle parts, peflic-
fors. mlrrars by new moibad Ducfles fur-
mlshed: free  parileolare.  Oenmeia] Co.,
Avi, AL Tweatar, D0,

IIE‘ALI‘I‘I:F‘LIL Memarinl  grave markers]
lew pelew asd lasting) booklel Trec  Hegrl
IEonzey, 167 So. Main, Providence. B, L

WANIT Amo

Fatkslaction guakanleed e sBlpmanl chesr- wenied to resilver mireors al
folly returnad, Informatlon free.  Chirago home, Frofilable husknesz plating ankoparis,
Cald Emelting & Heflnlsr Co., 567 Malbsre lﬁhﬁ;ﬂm tbe. Wrlte Sprinkle, Fleier, 25,
Hilg., Chlcess. arben, Ind,

CAAH For ddansamls. allver,
Eerth, walches, num,
Troapert.  Clevelanid, Ohbe

ald ol
Allen Pros., 7535

AMATRUIL Cartonnlsli—Earn mn ek,
spare blme, ropving carigsns for sdvertlsers.
d=X Hyndbewis, Argyle, Wles,

WANTED=—MISCELLAMNEOUS

BOUTH Ikend B% sllghily weid
Tathis Earellee eosdition
Ll

iaplay

Fartorr Euar-

Alen Pew pllghily used lathes oibsr

abewa, Cmsh discount or derme.  Welle Bsulh

Jl-lhla-iil Lathe Works, 234 Mailksen, Bowth Bend,
Ana,

MAIL: 178 i

wley, 1
etnmwng a5l br 7. e

Alsecarded

plati Doty mARed.
wr, atinum, malled,
Giands  relurned affer rH‘uunrl United
Elates Bmelling Works (The 0ld Reliasble)
5 Be, Stata B, Inept. T1. Chicago.

ooTaE q;hudaﬂ cim make, Eine ebching
procese $0.55 picimeni,  perilcolaes  foe

stemp. J. O Day., Windfll, Ind

FFOKEA On a grest varlely of practheal
pitbsjrla, Banil for aur free catgloeg A Bil-
flon Ddbema,**  demeribizg over 5080 difernl
hosks. Fopular Mechanics Iress. 2080 E. Os-
terbs Hi., Chiesgo,
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Fully

Automralic

Turns Cheap Oil to GAS FIRE!

Bersatlonal  msw i-'r-ﬁ il BDirner—hend  aedl
shoulilers abowve sl othems!  Full autasatic
lu:u|1-1-url- “.E—"" n:-leI'lud :rll:h LACHY pilénbed

niw sl I|:||11¢-
Illl LERS f.l-[Ll f"hl"'.lHF thak other fosk

Very qulet., Posit |'|-"!L'-' I.hll warlds BAFEST|

CGiiarankeml 25 years & of the Ix t
}-'I!m Listed Hl:u.n-du.r\d Lbﬂﬂr“'rll.gr-_:" E:dh.

E-,’ u lmstall? l.::r;u landy with tools can jretall &

bt igin
sysem, wikeal chareps.  Coampdele |_:.lq'.-.._:=u;:, Loy basteg

:' n. TI"HI TII.T H b pour e heme '-Il?-u-l -|-||'|;
Ry Eois LACO, Eo ool ey Rt ok

M_M“I |.|’il;.l|,'|' "'[ﬁ!“' inieresia Fisi,

&
apan fhas momik. Bt N [ (T ] k]

ril. Motk
dag likn ikm wender I:l.lur R P uTa-u_'p Hu“'p”

LACO DIL BURNER COMPANY
713 Umian 5, Griawald, lowa, U. 5. As

Kew Tailnmyg @il
s Tiwl fomln, =r
neme lor FREEE
baak

Tats rhijers oo

balanos sy pass
T ""_Illl.Lr? ¥ tha
e ol n x

Flidweet lopg
et wave R .
155} inwiarm, wiik
Dwraat 1515 Benbyres,

et {lamn |||I:-u.-|| 'EEH i,
LW |.-r"|||-.-\.-|.' L5

Wrisn

anve TFTG fo DT,

’I-1II'| wist Hadio Corp., nlpﬂ 221; Cimnclnnatl, O

RAISE RABBITS FOR IIS

PLYT STOCK AND EUT WHAT YOU
a‘.mv“-mu WIGHEST Hm—muh:-m .
BUTEDOR EMTERPRISE Gon tety Box 400 REW CITT B e

BIG FREE SQUAB BOOK

ligg PR

hrasdl WK Sy ; e 4
m!ﬂ o0 priced. -..d in d wes !
des oom Eras Bl il benir, h-1
ST g, S e e e o T

Fiymash Fock Sossh Oo., B34 H 8. Milraia, M eveen busstin

Let us recommend the best books to study
on any subject. Fopular Mechanics Press,
Elﬂl‘.-nl.;l.l., Minois.

SUILD / ELP[AHE

= That Wil Fly 41 Minutes?

Modern awisibon B n sl o weEry
L M a IaErams
Bl H-'“-I ﬂl“l-rl.hl.t -Ilﬁlr:‘idrﬂrln uF

ﬂumn irwnn!u e

wida &l e iduas jar

frr Hﬁlﬂﬁl hunlme, Bkl
mﬂﬂﬂj .:E.n'ilp .m;ﬂm.- beakp Fra,
Preosid 32 ar sent G. 0. B, serwhars s
Papalai Muctaniun Frizz, Rmm 1T, 200E, u.l.u:l..mm
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CHEMISTRY

—a career nf service and profit

No FIEID of homdn endeavor
offers greater possibilities today
than chemistry. All progres @&
dependent upon this fascinatling
sebemoe. Amd right at home, in
spare Yime, you cam leam the
fucdamentals by stody of the
Intermational Correspondence
Schoots modern course,  Today,
ask w3 far complete inforention,
Srﬂ;d for an interesiing booklet
== FCik

'ees2s DRAFTING offers

opportunity to trained men

TDirafling & n fascinating professfan, and
there is no leit 0o the progress you can
make. Many leading deallsmen today
slarted their careers by study of the
I, C. 5, Dvalling Course. They recom-
mend it to you. Let us peed you coms
plete infoemation.

ELECTRICAL ENGINEERS
are leaders in modern progress

Just ns certain as electricity §s the power of
the future, just a3 certain B the part elecs
trical engiceers will play in industrial prog-
ress. Many lesding electrical englneers doday
toak their fisst forward step by mailing a
coupsn ta the T, €. 5 ot Scrantan]  Why
don't you follow their example?

SHOW CARD LETTERING
brings quick success

Here is the very course you mesd i yeu
want 10 gel a good payimg position Bs &
Show Card Letterer or Sign Letteres,

H, L. Wood, a clerk, made more than
£700 “oa the side' before he had compleied
his I. C. 5. couwrse and alss won %135 in
prizes, Willinen Whitmian, a former wagom

builder, pow has n sign painling busioess of his own and B
carning mearty fhree fimes 85 much as he did before earolling

with the Intermational Corresposdence Schoals,
for free Boaklet,

Use eowpon

INTERNWATIONAL CORRESPOMDEWCE

Depe., 5660-0, Scran

; ton, P,
“'tbﬁ'ﬁﬂr‘:g"ﬂhuﬂ send me full infarmation om subject

SCHOOLS

E Chemistry O Electrical Engineering
Dirafting [ Show Card Lettering
Architerters High Englseer]

U'Iﬂll'ﬂ'bl Canibriicklan HA-:iﬁ:ur. ¥ e
Hl-lhlﬂlﬂl Eq&lmrrlnlu Pailry Farming
Tuegrin Hadlo
'¢I-fll I‘nllu:rln Apsauntin
Aviation Engines Omiad
Dlesidl Enpissas Brledsianih|p
Has Englea Operating -'lnl'-rﬂllnl
HRafrigerntion nivil
Alr Oenditloaing |:| High aﬂ-nl Bubijects
Name,
Adkdrear

When wrifing to advertizers piegss merlion Populor Wechomics
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Cut Gasoline Costs as much as 12%—Save on

YES,SIR! MY CUSTOMERS ARE
ACTUALLY SAVING UP TO 12%
ON GASOLINE. LET ME SHOW
YOU HOW YOU CAN,TOO!

'''''''

0il and Repairs with this ezegle-7ilose Oil that's

SOLD UNDER BOND

R YEARS, enginesrs have Enown
that gasoline conswmprion on any

car could be cut by using a ligheer,
freer-Aowing ol. They realized thac
hravy, s[ugi,ish ail wasted prower and
gasoline. Bure the problem was to find
a lighr, fasc-Aowing oil tough cnough
to give perfect engine protection.

Torgph-Fikwe Pennzoil meets these

requirements perfectly | Thousands of
miles of road tests prove that the cor-
rect gr:rJ.E of M.‘;ﬁ Pennzol
definitely saves 105 on paroline in the
averags card It makes nine gallons of
gasoline go as far as ten gallons go
with ordinary @l in the crankecase!

Here's the reason: The correct grade
of Pennzoil for your engine iz lighter—
fastec-flowing—than the ol wvou're
wsing now. [t gaves the gasoline wasted
by the “drag"™ of sluggish ml. It m-
creases gasoline mileage 109—and its

tough hlm actually pives betcer, safer
lubrication than you're getting from
heavier, sluggish oil.

This triple-cconomy Tosgd-Piles

oil will save you money in three ways.
The experience of many thousands of
motorsts proves that the correct grade
of Pennzoil will cot your repair bills.
It will save 10%, on gasobne, And it
will save on oil, because every filling
lasts hundreds of miles longer.

SPECIAL MOMEY-BACK TRIAL OFFER

Tt M‘% Femnmoll ot owr rich
Todayp—havre a Bended Promeedl [valer fr
e carrect grada of Feamrsil fo your mador.
W'l refusd wone midsdr mdfboud puerfion
if Pemnzedd frn't the best sil you ever waad.

THE PENNZOIL COMPANY
Egecutive Offices:
] City, Pa., Loz Angeles, Calif.
British-American Oil Ca., Lid.
Zole Distributors bn Omtario and Qwelre,
Canals

POPULAR MECHANICS ADVERTISING SECTION
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OIL BOOTLEGGER!

JUST as much a Thief
as if he used a Gun!

TuEeY call kim an OHl Boollegper
—thvis dizhenest dealer found on
crery hipghiogy, He charges for
ot favorile brand of o1l buf piees
you @ cheap imilation. He's a
fhief whe ruins your car for a
Il stolen frofid

but he can’t

sell Pennzoil!

Pevnzodl i3 sold by bonded deal-
ers. Your Penwroil dealer forfeils
E1.000 1f ke sells wou @ subsiilule
as Pennzotl, For your own pro=
fection, buy only where you Sed
the Bonded Pennzeil Dealer sign.

30E A UART, PLUS TAX IN 0L 5. L

Coprripet 1AE, Tha Fonoeeli O,

When writlng to adeertiscrs please mantion Populer Mechanics
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Automatic SKIPPERS.
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The Huiman Pilat and the Automatic Filat: the Robot Pilot Can Fly the Ship on a Pradatermlned Course
and Manipulates the Controls with & Touch More Sensitive Than Apy Human Pilox

IT'."-'r twin supercharged engines opening  feet. Then he turns a dial, pulls a lever
in a crescendo of power, a sleek metal  and lets a little metal box fly the plane,

monoplane speeds along the airport run- Hands and feet off the controls, the pi-
way and climbs into the blue. Inthe pilot's lot and copilot settle back to study the up-
compartment, forward of the ten-passen-  to-the-minute weather maps and reports.

ger cabin, the chief pilot manipulates the Both men are for the moment wholly in-

controls until the %ﬁer registers 500 !'t'erenl. ta the two-score igatroments amd
Cﬂd, },Lw (ol 1
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controls surround-
ing them,

The plane climhs
steadily. Dccasion-
allv the control col-
umns move as if
some invisible hand
were sensitively at
work. The altimeter
shows 4,000 feet,
and promptly the
controls swing for-
ward, the nose of
the plane dips and
it levels off. Now
the controls mowve
swiftly and surely. The air liner
swings slightly to the left, then
straightens out on its predeter-
mined course. It flies smoothly,
remaining on an even keel al-
though the air is bumpy,

The copilot picks up his micro=
phone and ealls a radio station for
more weather information. He
learns that at 2,500 feet there is a
favoring tail wind, instead of the
slight head wind at 4,000 feet,

With this information, the pilot
figurativelv takes his hands out of
hiz pockets and twists the magic
dial. Immediately the plane's nose
drops and the air liner begins.a

gentle glide. Precisely at 2,500
feet it levels off and resumes its
flight on an even kesl,

Just as easily as a person =ze-
lects his radio programs, the pilot
chooses hiz course and altitude of
flight by turning dials on one of
the outstanding contributions to
air=lransport operations—the an-
tomatic pilot developed by United
Air Lines, with the co-operation
of equipment manufacturers.

Long the goal of
acronauntical engi-
neers, the new de-
vice 15 hailed as the
first successful au-
tomatic pilot to be
developed and op-

- erated by an air line,
since the stabilizing
units previously
tested did not com-

pletely control a

plane’s flight,

Incased in a small
metal box, the ap-
paratus causes the
plane to climb to
any desired altitude,
to level off and to
assume a predeter-

mined course as
well as to make pre-
determined turns
without the human

Abowve, Robor Pilor Inatalled en Top Ceoter Bection of Inatruenent

Fanel; Center, Some al

Flane Controls l.‘l:p-unln] by Mechanical
Pilat ;

Below, Interior View of Mechanism
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pilot touching the controls, Practically
every maneuver that a plane can perform
in flight by manual action of the controls
may be duplicated by the automatically
controlled aireraft.

The robot pilot is gvroscopically con-
trolled and hvdraulically operated, and m-
cludes automatic climb and descent con-
trol, antomatic turn control and specihc
elevation contral. It congists of two gyvro-
seopes, one operating on a vertical axis
and the other on g horizontal axis, These
arce the recently develeped artibeial hor-
zon and the directional gyvro.

The gyros are howsed in 2 case integral
with the airplane, and they remain stable
in their respective planes while the case
and the plane move avround them. These
ryvros operate shutters which cause air
jets, built into the case, to open or close
as the ship beging to deviate from the
course of flight fixed by the antomatic
pilot. -Changes of pressure caused by the
jets set in motion a mechanism that ap-
plies hydraulic pressure to those controls
involved in the maneuver necessary to re-
turn the plane to the predetermined atti-
tude of flight. The controls operated are
the rudder, elevators and ailerons,

Possihility of over-controlling is avoiidl-
ed by a checking syvstem, 2o the actual
operation is interrupted by imperceptible
pauses, thus making the automatic pilot
much more sensitive than a human pilot.

The automatic pilot is not designed to
dispense with pilot or copilot of a big
transport, but rather to conserve their en-
ergy, amd enable them to devote more
time to analysiz of weather conditions. In
addition, it will make possible, through
the circumvention of the uncertainty of
the human clement, more accurate navi-
gation during poor weather conditions,

Installation of the robot has started on
the United Air Lines. The addition of the
apparatus results in a net increasc to the
plane's weight of only thirty pounds. The
addition of directive radio-beam control is
also being considered. The automatic pi-
lot will enable planes to fiv in weather
considered prohibitive a few vears apo,
and air-transport officials look upon it as a
body Mow in the Gght against bad weath-
er. Not only will it increase the regularity
of schedules, but it will reduce the per-
centage of cancelled trips.

Ccal

i

Photo Is Shown Mounted om Wood to Give Inlay Ef-
fect; Hydraalic-Pressure Process s Usad

PHOTOGRAPHS INLAID IN WOOQD
AND MADE MOISTURE-PROOF

[nlaving photographs in wood has been
developed commercially by a Tennessce
artist. After the photograph i1 bonded to
a varnished panel of hardwood with spe-
cial cemoent, it is subjected to hydraulic
prescure that produces the effect of inlay.
Then a moisture-proof lacquer is applied.
While the photograph 15 not actually in-
laid in the wood, it i mounted by a lasting
process wsed in manufacture of wood-
inlay table tops. The lacquer gives it a
glossy finish like that found on many
hardwood pieces of furniture,

FAN BLADES MADE OF RUBBER

PREVENT ACCIDENTS o ¢ {{

One German
manufacturer is
turning out an
electric fan htted
with rubiler blades,
A guard around
the blades i= eline-
inated since it is
clainted no serious
injury would re-
sult if the blades
came 1l contact
with the hand,
evenat high speed.
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Ieflated Float Which Fits on
Back Like Krapsack and
Keerps Swimmer Afloat. Al-
thosugh It Is Out of the Way

SWIMMING FLOAT FITS ON BACK
OUT OF WAY OF BATHER

Inflated swimming floats, which can he
strapped to the back like a knapsack or
parachute pack, have the advantage ot
being out of the way of the bather, allow-
ing free use of the arms and legs, but at
the same time giving protection when
needed, since one of them will keep a per-
son afloat indefinitely. As a life preserver,

! these floats can be equipped with a sup-
ply of water amd concentrated food and
£ some have been fAtted with a small battery
and a flashlight worn on the head to at-

('I‘II tract attention, The float i= hght in weight,
{ and the harness is adjustable 1o the size
by, 8 of the wearer.

€ ™2 . WINDOW BANDITS” ARE FOILED
¢} |3BY SMOKE AND SIREN

Designed to rout window-smashing ban-
ts, an automatic device for the protec-
of store display windows has been

=
h tuor
produced in England. A flash of red light,
clouds of dense smoke anid a police
siren give alarm, A slender glass tube
: Td across the window by hooks is
rital part of the protective system., The

7

%.

ass rod is broken when the window is
smashed, cloging contacts that set off the
alarm. The, dense smoke hides merchan-

wuﬁm

ol &

dise in the window in th
event that the person
breaking the window hag .
protection against the
pases, LThe alarm system

[its any window,

@700
MYSTERY RADIO
WAVES FROM

MILEY WAY
Mysterious radio waves

that appear to come irom
the center of the Mﬂk}rﬁ
Way have been detected
by Karl GL]_'aﬂl:!::. of Bell\Wg
Telephone ]ilbliJFiltUl'[':E..t\
SetrstEve gpparatns used
in research work picked
up the waves, which are
in the I40-meter band, at

a frequency of twenty
million cveles per second,
Unlike most forms of radio disturbances,
these waves do not appear to be duc to
any terrestrial phenomena ot rather to
come from some point far off in space,
perhaps far bevond our solar system,

C bl =
REVOLVING DISK SHOWS PERIL

OF CUTTING PRICES

Some of the perils of indiscriminate price
cutting are revealed to merchants by a re-
volving chart which shows what must be
charged for goods in order to make a
profit, The chart consists of a circular disk
revolving on a piecd of cardboard, both
cardboard and disk containing printed fig-
ures. The card-
board piece has
two windows
through which the
figures on the disk
show as it is re-
volved. If a price
cut of ten per cent
on an article is
contemplated, for
instance, a turn of
the disk shows
the user that, if the normal profit is thirty
per cent, he must sell twice the amount at
the redoced price in order to offset the re-
duced income, The chart also indicates
how to protect profes -

T I
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First/Mail Pilots Fl}r Old Trail in Big Lmers

Wheyg Charles N
(Jimmy} James and Fred
W. Kelly piloted maodern
air lindrs over the Los
Angeles-Salt Lake City
route rpcently, they fol-
lowed the air-mail trail
which they blazed in tiny
kpit ships zeven
re. Their latest
flight marked an anniver-
sary of the Western Air
Express, rounding out
10,650,206 miles of fight
intransporting 79,177 pas-
sengers, 3,308,604 pounds
of mail and 116,972 pounds
of express without seri-
ous injury to 4 single pas-
senger. This 1s a warld’s
record for commercial
air lines. On their pio-
neering flight, James and
Kelly piloted Lib-
erty motor hiplancs
in which mail hins
had been hastily
built. Their planes
were crquipped with
one of twoe instro-
ments of doubtiul
vitlue and they had
o radio-telephone
communication
with the ground.
Emergency landing
fields consisted of
only a few acres of

ground scattered here and there across
the American desert with canvas marking

Top, F:m].ﬂ-E::prua Rider
Handlag Mail to Pilot on
First Mazil Flight fram
Los Angeles in 1926;
nter, Sewen YVearas Loac-
a er, Plonoer Mail Pilots
Sl Celebrate: Bottom. Bi-
plame Flown owver thy Flest
Masl Line in West

their locations. This
vear, Kelly roared
castward from Los
Angeles and James
westward from Salt
Lake City in erim-
zon and silver mon-
oplanes, the fastest
multi-motored ships
in American use,
Three motars
turned up 1425
horsepower to
whisk a ton of pas=-
gengers over the
f33-mile route in
four and one-half
hours. Each plane was equipped with
$5000 worth of two-way radio-telephone
apparatus, with which the two pilots talked
to the ground stations every twenty min-
utes, Completely marked and equipped
emergency landing fields fashed by below.
On each field and sometimes between
them were derricklike structwures from
which flashed powerful heacons. The
flights this vear were guite different from
the first, made when only three other air-
il lines were operating in America, two
of which had opened but two davs bhefore,
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Eleciric Ligh:n an Bach Bide of Bed Facilitate Rend-
ing; Inazet, Panel for Reaching Bulba

LIGHTS BUILT IN HEAD OF BED
FOR NIGHT READING

Concealed lights built into the head of
the bed eliminate glare for night reading.
Slide panels in the back of the bied may be
removed to reach the lights, Baffles direct
the light to the center of the bed or to
the book while reading,

WORM HOLES FEEE 30IL OF AIR
S0 RAIN MAY ENTER

Earthworms have been found valuable
for something else besides fish bait. R. E.
Horton, noted engineer, points out that
carthworms make endless funnels through
the upper =oil. coming to the surface oc-
castonally, These tunnels are of great im-
portance when the rain beging to fall be-
cause they permit the air to escape from
the goil as the water =oaks in, therchy
making it possible for the ground to take
up much water that ctherwise would run
off the surface,

[ Licorice is nsed in candv, fire extin-
guishers and insulating w allboard.

Mmmm”
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COMPACT RADIO SET FOR AUTO
IS EASY TO INSTALL

Motorists who have hegn waiting for a
simple radio for the autombphile will be in-
terested in a compact anit hrought out by
the General Flectric compapy which is as
UASY 0 1ns el Car ACCessary.
The chasgis, loud npeaku.r and power stfi-
ply all are housed in a case measuring
eight and three-quarters by nine by three
and seven-eighths inches. A small remote-
control box clamps to steering post or in-
strument panel and the set is mounted on
a single stud and is installed by boring
only one onc-half-inch hole. Installation
requires less than an hoar, complete shield-
ing and the use of tone control solve the
problem of ignition interference and a
doubly shielded vibrator-type of B-hat-
tery eliminator 15 employed. Three of the
four tubes are of the new type, and the
nse of tubes with multiple functions re-
sults in seven-tube performance. The set
has automatic volume control, two-point
tone control and an electrodynamic speak-
er contained in the same cabinet with the
other parts of the anit. The control box

has a lock switch, the key being used also
to operate the manual-volume control
The set i

woved for servicing.

Compact Badia Set for Anta Ma Larger Than a Car
Heater; It Is Mounted on a Single Stud
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CHEMICAL BANDS KILL WORMS

ON APPLE TREES = ) 111

Chemically treated paper hamh‘ urE Tre-
ing used to kill thousands of codling-moth
worims in apple orchards. When the
worms leave the fruit, from the micldle of
June until the end of the seasan, they seck
the nearest dark, protected place for spin-
ning their cocoons. Loose hark on the
trunk and branche: or debrns on the
ground offer suitable quarters., [If the
trees have been seraped and the orchards
cleaned up thoroughly, paper bands about
the trunk will attract fifty per cent or
more of the worms, A band treated with

a mixture of beta naphthol, one pound, and
lubricating oil, one and one-half pints, ao-
tomatically kills practically all the worms
that spin their cocoons in contact with it
This

mixture i recommended by the
States deparfment of agrienliaees

e paper band cuts down the
«orm population of the orchard, reducing
he numbep to be conteolled h&spl'a;fing.

LIGHTER FIT3 TOP OF FUEL CAN

,,}(1 ﬂ AND Mﬂ{b REFILLING EASY
C g 24 Refilling a spark

Lighter for staves
is greatly simpli-
ficd by the use of
an elongated light-
cr unit which fts
the top of a fuel
container sa the
assemhbly looks
somewhat like an
oilcan, A long
wick extends from
the can to the flint
which 15 operated
by atrigger. When
a fuel can is empty
it 15 only neces-
sary 1o unscrew the lighter and attach it

tg a fresh can.

CGs*-
I.-""FDG -EYE" GUARDS OCEAN LINER
! FROM FLOATING OBJECTS

Detection of ships, icebergs and other

| floating objects in an ocean liner's path
during murky weather is said to be possi-
ble with an invention called the “fog-eve.”

t is }ﬁ&ﬂ&f;{dwalapmcm@1 tléf use of

I

M}%@»

A Pt o canec s
T

s-Hye” Which Femals bt =1

hes Woeather s Murky

Diessanateating the “Fo
cles i Bhip"s Path

the infra-red ray, which detects objects
which have an infinitesimal variation from
the temperature of the sea water. Even a
iman floating in the water can be detected
by the invention, which consists of a de-
tector and an amplifier, in addition to a
small case of batteries. The fog-eve was
given its first tests on the liner “Queen of
Bermuda.” Paul H. Macketl, the inven-
tor, says the device will make possible the
operation of ships at full speed in any
kind of weather, since objects floating in
the water may be detected for a distance
of several miles,

5. 57

METAL BIRD BATH AND FEEDER
EASY TO INSTALL IN YARD® ¢ ;’{]

FPortable and casy to install in the gar-
den or yard, a combined bird bath and
feeder is availabhle for improving the sur-
roundings of the home, The bowl and the
raized food recep-
tacle are made of
steel, finished in
old-ivery enamel 8
and striped with
green. The howl
tesls on oo post 013
one-inch steel tul- -
g, made i Lwo
telescoping sec-=
tions, The lower
section has a spike
that may be
pressed easily intog
the gr::numl.i

rleds, el
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*cafe’s interior, in addi-
tion to keeping the tem-
perature at a comfortable
level, Pnenmatic tubes or
posts connecting the ta-
hles make it possible for
rFuests on one side of the
restaurant to communi-
cate with diners on the
other gide without leav-

ing their table,
7 g S
BRAIN “DYNAMOS"

PRODUCE MIND
DOCTOR SAYS

That mind is solely a
product of electricity,
manufactured in the brain
by a power system of
generation and distribu-
tion, iz the assertion of
Dr. George W. Crile, di-
r{t:tn{_ﬂ_@;};tiami
clinip—nvestigition in
the mgtur? shows,
SAVE Dujq:-h:ur Crile, Tlnt
lhE‘ brain of man, or ani-
mal, emiits short-wave and
infra-ri:d radiations ; that
these /radiations cause
ejection of electrons from
the birain protoplasm, and
these electrons set
the electric current
responsible for all our
thinking and reasoning
rocesses, Lhe brain's
W Er SVALEN, ﬂ.‘:‘l..'l:l']‘dl]'lg

Ito Doctor I.Trlh: COnSisEs
[ of four quadrillion indi-
' vidual “dynamos,” with
| the adrenal gland as the
| power station, operating
{in connection with a dis-
tribution svstem vastly
greater than all the lines

Three “«f%m SP@WEIHE Hwh.‘:n%?{m:lur H;e:rl.ul? If-tnww?mrl_'l-'larlfn Changed  of communications now
T e S e R rekz ik i Ryircaped 1 s Makaer in existence. The adrenal

INDOOR FOUNTAINS COOL CAFE gland E‘ﬂ]lﬁf:lrl:j'i'lﬂ‘ﬁ with a hormone in the
AND ADD TO APPEARANCE thyroid glagd, located in the neck, Doctor
Crile saye, in pointing out that the thy-

Refreshing and cooling the air fnm roid hormdne has been found to he the
lin restaurant iz accomplizhed by “nower beliind the throne” the supreme
fountaing located along the walls. The ruler of the human intellect. If the supply

fountains enhance the appearance of the of this hormone diminishes, brain :inwcr

-
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decreases, A few hormones from the thy-
roid gland of a sheep will restore sub-
normal brain activity to normal. Doctor
Crile explains that the grav matter of the
brain consists of four guadrillion proto-
plazmic units of energv-transformation, or
cells, These are the dynamos lurnishing
energy for our mental processes. The ac-
tion of the mind s the action of these
brain-cell batteries, and thought is thus a
pure electrochemical process, he asserts.
The white matter of the brain, however,
contains no cells and is not a dvnamo. In-
stead, it is a matrix on which are recorded
the patterns of action. It is in this delicate
white matter that “physical-conductance
paths of microscopic dimensions are es-
tablished by the electric charges as they
pass through the matrix,” Thus, when a
man thinks, he does it by the passage of
clectric current through the substance of
the white brain. The current is supplied
by the dynamos in the gray brain.

LAWN MOWER PICKS UP GRASS
IN SUCTION BASKET

Equipped with a suction arrangement, a
lawn mower that picks up the grass as it
cuta has been prodoced in England. A
revolving arm carrying a blade at each
end cuts the grazs by scythe action, The
cuttings are drawn into the baskel at the

back of the machine by spetion
) ' o ¢ 4O

Graszs I3 Sucked into Basket as It Is Cut; Emall Mao-

Op tor Does Al the Work

4
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¢ ™y vertical support, offering an opportunity
o compare the sizge and furnishings.

iy -
| STENNIS BALL CAN BE INFLATED
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3
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PICTURES OF HOTEL ROOMS AID
GUESTS MAKE SELECTION

Frospective Hotel Guest Selecting Room by El:-lrl:li'n.:in[
Photographs of Type Availabl

Cuests inoa Mitfsburgh _hotel do not
choose their mmﬁmnawu as is the
case in most hostelries, The room clerk
displave photographs of each type and
price class of room to the guest as he reg-
i=ters, %0 he knows in advance just what
kind of room he is to ocoupy and the ad-
vantages or disadvantages it has over an-
other kind., The pictures are shown on a

TO RESTORE BUOYANCY &

Tennis balls that mav be re-inflated to
restore buovancy after use in several
matches, have been introduced in Gers
manyy The new ball has the appearance
of af ordinary ball but iz constructed 2o
thay air may be injected by piercing the
3 unlll"rr cover to reach a rubber valve in the
wesile surface. After air has been pumped
through this valve, the robber masgs seals

er than light {rom the

Mlirce

_ Aovnd

I.lu"npt'rlil:u_‘ :m!l 12 haHEri ready i"v. use,

[ X5, B

[ Lirht from the edge o4 the dn iz faint-
cenger.
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Elwpod Haynes and the Flest Avto Ever Been om the
Strects of Chicago, inm 18935

By L. W, LAWRENCE

1,1_.-”“’.."-5 anrplanes roar through the

skics at 400 milez an howur, or speed-
boats skim o acrozs the water at two miles
a minute, they are paving tribote to amaz-
ing developments that have been going on
during the past year or s0 in the oil in-
dustry,

Back of these speeds lies a little-knows
story of research, in which chemists have
examingd oil under the most powerful mi-
croscopes, split meredibly thin Glms into
still thinner Lavers, measured the electric
ar magrnetic forces holding this film to the
metal and nnally have taken
apart the molecules themselves
to learn their structure.

Now they are rearranging
atonie building blocks into new
patterns, creating new oils that
are making possible still more
sensational speeds, To arpline
pilots  and race champions this
meqans spectacular new records,
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Latest Ald to Motorists
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Modern Spesd Emd-n-“ im Which Lubrication Is Put
to Final, Fiery Test

To vou and to me, it means faster. smooth-
er, and more cconomical motoring.

Within ten wvears, ordinary motoring
speeds have almost doubled. Pistons flash
up and down at 2000 feet a minute, Oil
temperatures and pressures have mounted
sharply. A modern make of light car, on
a day when the thermometer stands at
ninety degrees, will have a erankcase tem-
perature at ordinary speeds of 220 degrees
—higher than the boiling point of water.
The oil Alm, meanwhile, 15 under a pres-
sure of from one to two tons per Bquarc
inch. At racing speeds, these forces are
tremendously increased.

“A relatively recent development,” ac-
cording to Dr. Gustav Egloff, noted re-
search chemistz"is the zo-called lubricated
pasaline, or labricant. It comprises
simply the mtroduction of a fraction of
leze than e per cent of lubricating oil,
oxidized ¢@il, or mixtures thereof to gaso-
line. A Jarge number of substances have
been tgled at various times for such top
Iubricgtion, mcluding graphite suspen-
sions/mixtures of castor oil and nitrated  Mesuring the Wear Resmtanes o e Bued to
or cplorinated compounds and mixtures
imal or vegetable oils. open throttle, The non-cotrosive and sol-
ome lubricated gasolines have bheen vent characteristics of the added com-
' continues Doctor Egloff, “to give  pounds have no special cifeet on the
i i quality of the motor fuel. Oxidized hydro-
sarbons have long been uced i railroad
lubiricants, appapeytly resulting in low-

270 it
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Bregk-Diown Test of Electrle-Furnace Graphite and Oil
Binture in Popular Mechanics’ Laboratory

LT rflr fi“q'e:.l':ﬂ.-(_.q_
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surface tension or greater oiliness, so that
they stand up under heavy-load conditions,

“It is old practice to add lubricating oil
to gasoline in the process of tuning-up

ol & &

new motors, deually over the period of the
first 1,000 o 3000 miles. The automotive
engineer has emphasized through the
years, and has so designed his motors, that
except for the brief tuning-up period, a
minimum of lubricating oil reaches the
combustion cvlinders during operation of
the motor, At present there is literally a
wave running through the oil industry in
working out satisfactory substances which
can be added to gasoline for the purpose
3 of top lubrication.”
. o In this connection, a striking 10,000,000
ﬁile test of the useef-“top lubes” in Grey-
e Mrtud as follows: In-
« ereases in pasoline mileage of from foir to
eight per cent: increases in crankcase-oil
mileage cumulatively to as much as 100
= =% _per cent; reduced carbon formation; pre-
:ntion of frozen piston rings and sticky
valves; reduced valve grinding, and re-
duced run-in Lime on engines atter over-
hauls,
One of the best known of these top
lubes, a patented prurluﬂgff.'milrjcnnminﬁ

graphite i a colloidal, or almost liguid,
ifamﬁf e t;

il %

i =
) ; Y 4
fLd L e

.Ii:‘
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“Wor v Prodat Gy

torm, This liguid graph-
ite penetrates any flter,
will flow up'a lamp wick
and never |"||:-:.:'-C. [1 fills in
the pores of metal, form-
ing a tough skin that is
virtually friction-pronf
and is uninjured by heat,
eveit at 300 deprees indd
more, aceording fo beses
made by Clvde A, Crow-
ley, consulting engineer,
n |*|'||:-||‘._;||' Mechanies”
lahoratory,

Although the vilue ot

The Fesult of Poor Lubrication—FRepairs Are Moare
Costly Than the Best il

graphite as a lubricant has been known
for o long time, the dithculty heretofore
has been to keep it in suspension. “'It is
well to note,” says Mr., Crowley, “that the
syithetic property of Pyroil graphite is
great uniformity of particle size—entire
frecdom from foreign matter and impuari-
ties such as zilica and other abrasive sub-
stances, The electric-furnace process by
which artihcial graphite 15 prepared ex-
cludes the possibility of abrasive foreizn
matter heing present, Motorists should
never try to mix their own lubricant.”

Mr. Crowley said that his tests indicated
a reduction in friction losses, less temnd-
ency of the hearing to heat, a decided in-
crease in efficiency, and smoother running
—all of importance to the motorists in
thia day when the lowest-priced cars are
biiilt for sustained speeds of sixty miles

L2 "l

:, _ Pras .
o Canl, Ry /). -
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an hour or better, To sllustrate the
strain of such speeds, another test
showed that in a car where the
crankcase temperature was 113
degrees, in the bearing it was 2335
deprees, A new apparatus bailt
at the United States bureau of
standards has found the pressure
greatest at certain poings on the
under side of the bearing, where
shaft weight adds to the pressure,
To aid in keeping these “hot
spots”™ well Inbricated, manufac-
turers have devised high-pressure
pumps to hoost the How, Air
cleaners and oil filters aid by re-
maving abrasive dirt and carbon
particles, Breathmg tubes to vens
tilate the crankecase help remove
COTTOSIVE FAses,

stll more vicious are the chem-
ical forces thar attack motor lu-
bricants, Under motor heat and

Cut-0Our Motor Cylinder Ehows Engineers How te Perfect Lobrication and Guard
i against Wesr

pressure, oil gradually becomes ehemical-
Eaw gasoline dilutes the
crankecase supply, slipping past the piston
rings, Gradually the oil becomes weak-
encd, If not changed in time, it will break
down, causing expensive motor damage,
In their effort to produce oil of greater
strength, chemists are rearranging  oil
maolecules in new patterns that will hold
together with greater tenacity, even under
the most intense heat, The Arst step was
hyvdrogenation, which forced atoms of hy-

Testing Oil ir
the Mator

perior oil from
cheap crude
Now has ap-

._

synthetic motor
oil, built in the
laborataorwy,
which will pour
freely at twenty
to twenty-five
degrees helow
rero, vet will
withstand the
extreme heat of
the faztest driv-
ing,

As a result of these developments, the

car owner showuld realize the cost of ihe-

very best oil is his smallest expense and
hest imsurance of motoring satisfaction,
———

il Popular Mechanics Magazine docs not
publish the name of the maker of, or deal-
er in, any device deseribed in its pages, but
thig information is kept on file and will be
furnizhed by our Burean of Information
upon request when accompanied by return
postage,

peared a ntwﬂ)



Left, Agquarium
ture; Below, Cut-Away to Show Installation in Wall

LIGHT IN WALL AQUARIUM
GIVES PICTURE EFFECT

FProducing the etiect of an ani-
mated picture, an agquarium buoilt
into the wall of the home is provided with
lighting cquipment. A frame for the agua-

eleven per cent moisture, it is considered
safe to lay the floor, although this gure

Houd I

rium enhances its appearance. When the
lights are turned on, the moving fish and
gently waving water plants produce a
scene of unlﬁua[-bcaut}: The aquarium is
given any attention from the other side
of the wall,

MOISTURE TESTS OF CONCRETE
ELL WHEN TO LAY FLOOR

E ‘aq\"ihun a wooden floor may be laid safely
on concrete can be determined by a small
instrument ahout the size of a fountain
pen. If the floor
15 laid too soomn,
moisture collects
in the space be-
tween the cons-
crete and the
wood, causing the
flooring to swell
and huckle and
often leaving wide
cracks. The wood
hvrrometer has been adapted to the nse
of testing the moisture of conervete. If the
instrument does not regisger higher than

Mecdient.

may vary under some conditions, The
tester, to produce accurate readings, 1s
left on the concrete overnight,

EGGS KEPT FRESH FOR MONTHS

(* 5+ 77 BY GAS TREATMENT

Commercial preservation of eges by pas
treatment is being wsed successfully in
Eurape, The process is said to keep eg
as fresh as when first laid and is effective
for months. In treatment, the eggs ar -
placed on travs in a high cnmprc.li.ﬁi::rl?g
tank, When the doors are sealed, the ai
is withdrawn and o mixture of nitrogen
gas and carbon dioxide introduced. The
effect is to suspend animation, figurative
chloroforming the egrs. Removed from

-:gr the tank several maonths later to be place

on the market, the eggs can be boiled o
poached. There is no taint or peculian
Havor. It is claimed that fruit and meat
can be kept fresh by the same method.

@{[By a recent process, mirrors are being
produced which reflect as high as ninety-

foir per cent of Jight.
Celrrer O eatecne 3,@7’5 =
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ARCTIC SHIPS IMPROVED .
BEY PROPELLE N
RESEARCH % 'T g

Rezearch in chemical labora-
torics and stecl plants is credited
with much of the success of ships
that navigate polar waters in
search of new and shorter trade
routes, [t was found that ships
needed propellers made of special
steel to navigate the ice helds be-
cause the low water temperatures
capse the steels to become britele.
There was considerable breakage.
Steel containing three and one-
half per cent nickel was found to
preserve its tonughness at very low
temperatures, providing the an-
swer to the propeller problem.
AUTO TOWING MADE EAS

BY FLEXIEBELE CARRIER

Easier towing of autos and

les i lminie i i b When Fruit Picker, Inset, Flocks Apple from Tree, as Ehown,
tT'I!I:'. i.ﬂ aimed .fn”l I ed It Raolls dewn Cloth Channel into Basker withowt Bruising
carrier with a flexible hookup that N

allows iTEEE_]E?I'II i turming corners and on FRUIT PI+EI{ER EASY TO HFLHDL@

uneven surfaces wuhput injury to the car- FROM EENEATH TREE

rier or the vehicle beins towed, The hook, _ = )

which is connected directly to the frame _':_:ﬂth‘?!'”'g i"il“l 15 made easy by a sim- =
or the springs, clamps on securely. plified picking implement that can be up-{:J

erated from the ground. Use of heavy
ladders and hreaking of branches are elim-
inited, The picker consists of a light-
weight .r pole on one end of
which w,. 7 “nted a steel collar with
three alo’ _aim seli-acting paddles and a
cloth bag: As the paddles pluck the fruit,
it drops into the twenty-foot bag and is
brought to the ground without broising.

=

- —
~SQUARE INCH OF HOTTER STAR
COULD RUN OCEAN LIHERE f?uz G

u v Oe square inch of the area of the hot-
ter stars could provide enough power to
propel a liner across the ocean, says Sir

ans, British astronomer, So com-
pressed are the smaller stars that one ton
of their matter could he placed in the

howl of a pipe, he continues, and the lirg-
est stars are so diffused that their density
. g is one-hundredih that of the air we know,

The scientist points out that each color of
L,ht::r|i|.,r]1t tells its own story, revealing the
size and weight of the stars.

Casrjer Sha in Inset Is Easily .|'|.1t=|:|'|.-r.1-c'| I:n Auto o
C} Truge) 1o Hiate Towppg
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Lawn Edger with Cutter Operated by Foot: the Tool
Eliminates Secoplng and Sweeping Up Eruu.ing:l.

TRIMMER FOR LAWN EORDERS
CUTS BY FOOT PRESSURE

Crrass arcund lawn borders, trees, shrub=
bery and walks can be kept neat and trim
by a lawn edger, operated by foot pres-
sure, which gives a straight line of uniform
width. A blade is raised by means of a
lever on the handle and released by press-

ing the foot on the cut ; wdger i3
then lifted and the cottings d€posited in a

basket, thus eliminating back bending or
any necd for sweeping up afterward.

TINY DISK GUARDS HUGE MOTOR
FROM OVERHEATING

Giant electric motors are protected from
overheating by a tiny metal disk that shuts
off the power when a dangerous tempera-
ture is reached.
The disk, which is
about the size of
a twenty-five cent
piece, not only
shuts down the
motor when it gets
too hot, but puts
it hbaek to wark
when cool, Where
shutting off the

POPULAR MECHANICS

motor would interfere seriously with pro-
duction, the thermostatic disk can be ar-
ranged to turn on a light or sound a buz-
zer to warn attendants, Thus, steps might
bhe taken to remedy the overload or other
cause of overheating without stopping the
maotor, The disk consists of two wafer-
shaped pieces of unlike metal, fastened
face to face. Due to the fact that they ex-
pand and contract unequally with changes
of temperatirve, the disk buckles at defi-
nite temperatares. This buckling apens or
closes a set of contacts in the circuit sup-
plving power to the motor, " Bulleilike
speed 15 acquired by these contacts, pre-
venting burning and perhaps destruction
of the contacts, The disk puards were de-
veloped by the Westinghouge Electric and

Manufactoning -:mu]:l:ul:,i- m
Ce e
FUSE PLUG HAS COLORED 118k

TO SHOW ELQWN"DET gYIRE

Revealing a % ’
blown-out fuse at
H | HI.ELI'I.'I:E, a new
electric plug iz
cquipped with a
brightly colored
disk behind the
fuse wire. There
is a different-col-
ored disk for each
ampere size and the numher appears prom-

inentl u?: il:e Ea-.‘:l_', :-Li:Eni; i:wﬁatw
Iﬁl:

IGATION SYSTEM OF MA
C Ty TO BE RESTORED

Constructed hundreds of yvears ago by
Mavan engineers of the ancient Mayas, a
storape and irrigation system in the Yudca-
tan area will be restored and put back into
service by the Mexican government. The
intricate network of underground canals
is #aid to be sauperior to that of the ancient
Egvptians, Reservoirs of the svstem were
Iined by the Mavan engineers with water-
proofed stone and plaster, as were the
agueducts, branch canals and ' drainage
channels, Thus, cnough water was stored
during the rainy season for use durjng the
rest of the vear, ,A‘.’!

A5

: 7 .
] Cotton sheeting per a.l:é{tlbwltll . bitu-
minous compound i3 being used to patch

s DAL (/34

CALBpa LA
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FEW ARE NOT ETJPERSTITIDUS
UNDER .&CTU&L TEST

Almast evervone is pert tifus ab
something, no matter how intdlligent he ot
she may be. Dr.
Columbia Universify udied this
suhj or several years, {-;:nund that nine-
ty-eight per cent of the women among
3000 persons questioned were strongly in-
fluenced by some unfounded belief,. Doe-
tor Caldwell tells of seeing salt thrown
over very elegant shoulders at very smart
dinner parties, of hearing intelligent busi-
ness men express fear because they had
seen the new moon over the wrong shoul-
der, of looking in vain for the thirteenth
floor in New York ofice buildings and ot
watching Park Avenue dowagers running
from Dblack cats. Maost brides are married
in “something borrowed and something
blue” and few persons can help knocking
on wood when they hoast of “luck.”

Cc 626
INFOEMATION EQOBOT HAS DIAL
TO TELL ALL ABOUT TRAINS

Operated like the dial telephone, a robot
installed in London disseminates infor-
mation about suhway trains, By dialing,
PASSCIIEETS Are able to find out for thetn-
selves the location of a particular place,
the fare required and the nomber of the

p].'n(lipqﬂu from which the irain st aris.

(T A

Dial, Traveless Are Given Information
bway-Teain Schedules and Fases

E .
¥ 1]'|:|-=|'u.1:||:ég';.1
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Historic Pennsylvania Church Inclosed in Glass to
Permit Inapection but Frevent Vandalism

GLASS CASE OVER OLD CHURCH

PREVENTS VANDALISM
In nrdn:yﬁr_ revent
ol

HERES e H
Calse 'I-'IJ

glass
structed to inclosetan his-
toric u:r]d church in Hershey, Penna. The
heoze of worship, built more than a cen-
tury ago, attracts many visitors, and since
the protective covering was built it is
viewed through the glass walls.

LIGHTWEIGHT DIESEL ENGINE
RUNS TRUCK AT LOW COST (' (5§

Production of an air-cooled, ightweight
Diesel engine for use in trucks has ht:ﬁ
announced by the Krupp manuiacturin
interests in Germany, The weight is :1|:u-=-ucq
proximitely fourtéen pounds per horse-
power in the fifty-horsepower engine, Op-_¢
eration costs in a two-ton trick are zaid
to be about three-fifths of a cent per mile.
Exceptional power, smokeless combustion
and quiet c:-per*tt'mn are features. Com-
pt'rcmn:n ignition is wused, but a special
dtarter also is furnished. The four cylin-

:.ru arEprm il el 1.mth cuulmg r:|1.1i
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£ Northelife Publleatioms
Wireless Operators of the
“American Merchant'™
Who Aided in the Recus
of Crew of “"Excter Cliy™

By H. W. MAGEE

HENEWVER marine radio operators
begin to reminisce, two stories usn-
ally are told before they finish,

One deals with the farewell message of
a wireless man on a small vessel lost at
sed a few vears ago. Hall a dozen hoats
were racing to the aid of the stricken ship,
but all realized the race probably was lost
before it started, because the vessel was
reported foundering.

Suddenly there came a call from the
sinking boat and tense operators bent
over their sets,

"We're going down,” stuttered the wire-
less. The radio men wiped the perspira-
tion from their foreheads: with nervous
fingers, then jerked to attention as an-
other call came from the stricken boat.

“What a night to be out without an um-
brella!l™ was the flippant message the op-
CTator sent,

The other tale is ahout the radio oper-
ator on an oil tanker which canght fire off
the Azores. While the crew prepared to

18 ¥ i

L] L ]

abandon ship, the operator frantically sent
ol g “dat=glat=dot : dazh-cdash-dash: dot-
dot-dot"—the 505 signal which causes
every wireless man to jump to attention—
and the boat’s position,

When things got too hot, the radio man
leaped overboard to join the crew in life-
boats. But a doubt arose in his mind
whether a near-by vessel had received his
position. 5o he swam back, boarded the
now fiercely burning tanker. and repeated
his position, leaving when the flames were
all but licking the wireless room. As a
result of his return trip, the crew was
picked up in a few hours.

Two gestures these, each representing
an epic of heroism and courage—the hrat
the fearlessness of a brave man in the face
of death, the other the willingness of a
man to sacrifice his life to save the lives
of hiz shipmates.

=hips of steel, glant engines with power
to spare, and the countless mechanical
aids to navigation, have made sailing the
seas so safe and so certain that old-time
salts are accustomed to scoff at their mod-
ern prototypes,

"“We used to have wooden ships and
men of iron,” they sometimes remark sad-
ly, “but today yvou've got iron ships and
wooden men.”
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to the Rescue

But just about the time these ancient
mariners convince themselves the
glamour of adventure is gone from the
acean, and that men who go down to
the sea in ships have become mollyeod-
dles, some dramatic disaster threatens
—and men of steel step forward to

perform some feat of stark, unvield- : ) .
ing courage which thrills the warld. Left. Empty Lifeboat Being Towed to Sinking Boat;

Right, Captain Stedensn snd Mon Whe Were Saved
More and more often nowadays,

these modern epics of heroism at sea in-  nickname bestowed in the early davs of
volve the deeds of voung men, many scagce  wireless when their sdts caused the elec-
out of their teens. On the ships' rostd™®, trical energy to jumg'h gap and produce

- 4 L 'a
these men are listed as radio upi:ratu-p/ 1 a spark. =
rated as junior officers—but to their n
they are known as “Sparks”

AN ol s
il 1l

i

The "American Merchant” Whose Wire-
less Crew Picked Up Signals Reswling
in Saving Twesiy-Two Lives

1%
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The courage, energy and re-
spurcefulness of thege radio men
if an emerFency 15 amazing, A
striking instance occurred only
a few months apo when the
crew of the zinking Britizh
freighter, "Exeter City,” was
rescued in mid-Atlantic by the
“American Merchant" of the
American Merchant lines, com-
manded hy Capt. Giles Stedman,
who thereby participated in his
second rescue in recent years.

Battling a termific storm at nmight, the
“Exeter City"” was disabled when heavy
seas  carried away  her superstructure,
swept the master and three others over-
board, stove in some of her hatches, car-
ricd most of the lifeboats away—and dam-
aged the radio equipment. With the radio
out of commission, it appearcd that the
twenty-two persons on hoard were as
much at the mercy of the elements as
though the acciudent had occurred a cen-
tury ago when there was no wireless.

But Henry Victor Lothian, wireless op-
erator on the “Execter City,"” refused to he
licked. The life of every person on board
depended on his efforts. He found the sea
had disabled the antenna, carried away
the emergency battery, smashed in the ra-

Above, Left, Radio Operators of “A
City'"; Below, Dark Sectbons on Clock Show Periods of Silence

MECHANICS

merican Merchant™ and “Exeter

dio cabin and doused the zet with water,
Soaked to the skin and standing in water
up to his ankles, Lothian worked in the
bitter cold with only the aid of a fAash-
light, making repairs to the equipment,
which had been switched to the ship's
main current supply, and receiving a shock
cach time he tried to tinker with any of
the wet parts. Every movement of the
vessel threatened to dislodge the cabin
and equipment from its shaking founda-
tions, but the operator kept at the joh.
Near dayvbreak the set was repaired so
it would work temporarily, and out over
ithe ether went the 305 eall which gal-
vanizes everv wireless man o actio.
Many veszels picked up the signals, hut
the “American Merchant™ happened to be
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Above, Left, Lowering Lifeboat from “American Ber-

ﬂuﬂt'*' Ruﬁhl. Dparatin Radia D1I'\Ell.'tl.lill'l Finder;
Raom and Euw af & & “Manhattan"
nearest, She was only about Gfteen miles

away—Dbut Ofteen males might as well be
1,500} in a raging storm unless there is
some means of locating the vessel needing
help. Here again radio men came to the
rescue. While Operator Leon M. Athey
on the “Merchant™ messaged Lothian, his
assistant, Walter Adams, mounted to the
bridge to operate the direction finder.
The direction finder is actually a radio
compass. While the ship in distress =ig-

nals, the finder i= rotated until
the point of minimum reception
of these siznals iz reached,
whereupon the indicator points
the direction from which the
sighials come. Tt is then only a
matter of steering the vessel to-
wiard the point of the compass

shown by the indicator.

But the work of these radio men was
not yet over, Befare the rescuer reached
the sinking ship, the power supply of the
latter failed, thus sileneing its transmitter
But Lothian, Athey and Adams were
efqual to this emergency, ton, By “keying”
his recever, Lothian was able to send
few messages by conlrolling the set's os-
cillations, thus using interruptions of his
“squeal” to zend code,

Once within hailing distance, the actual
rezcue work of the radio men was at an
end, and it remained for Captain Stedman
to transfer the crew of the sinking boat to
his ship, a tremendous task in itself he-
cause of the heavy seas. But without the
radio and its complementary instrument,
the direction finder, the rescued crew
must almost certainly have perished!

Why do these voung men take to the
seaf The pay is modest, the hours are
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long, and, for the most part, tedious, There
are days, weeks and months of doing
nothing but “keeping watch,” sending and
recciving occasional routing messapges-—
then may come the big chance, sometimes
an 5085, more likely bad weather as a ship
nears port. For the radio man, by work-
ing his direction finder, can take a vessel
into an open port by keeping in touch
with land stations and wusing the direction
finder to set a course, Three minutes each
half hour all marine wireless stops while
every operator listens for 505 signals
from some vessel with a weak or partly
disabled set.

Most of these operators are voung men
—the three participating in the “Exeter
City" rescue averaged hardly more than
twenty-five yvears, They usually take up
radio as a hobby in boyhood, building and
tearing down homemade sets until a de-
sire for more knowledge leads them to a
radio school, After obtaining a license,
most of them gravitate to the sea as the
hest and easiest method of obtaining val-
nable experience. Many have no intention
of following the sea for life. Instead they
dream of the day when they will help op-

POPULAR MECHANICS

erate a big ground statiom and will he
classed as a radio engineer.

Today all vessels carrving fifty or more
persons are equipped with radio if travel-
ing between ports 200 miles or more apart.
Mast large vesscls carry at least two op-
erators, the big liners usually have three
or more. It is a tribute to the safety of
navigation that these wireless men, for the
maost part, lead humdrum lives and partici-
pation 1n a rescuae 15, for them, an event,

But when an emergency arises, the cap-
tain can usually depend on the radio man
for an idea. For instance, when the radio
shack and all its equipment was washed
from the deck of a freighter during a
storm, it was natural to assume that the
radio man’s job was done. But Sparks
had a different plan. He climbed a mast
and, with the aid of a flashlight as a trans-
mitter, managed to signal the operator of
a passing ship with his makeshift “set.”

Wireless is known as the guardian angel
of the geas, and the men who man the sets
might be termed the archangels of the
ocean, for on their eourare and ingenuity
often depend the lives of hundreds of per-
aona on some ship in distress,

MECHANICAL COW GIVES MILK
~) AND ACTS LIKE LIVE ONE

Visitors to the Chicago World's Fair

cow which iz wholly mechanical. This
bosey, whose insides are filled with ma-
chinery, is ahle to moo, chew its cad, blink
its eves, move its ears, switch its tail,

will find on exhibit a —Hfestie Holstein — breathe and, most surprising of all, give

=

=~

M:E] Coaw Which Meoos, Chews It Cod, Blinks Its Eves, Moves [is
Tail afgd Givea Milk: Insert Shows Part of Qperating Mechanism

milk. The mechanical
cow is in a setting of
modern dairy equipment,
and is milked by a mod-
ern milking maechine,
ced
FLANE PASSENGERS
SUGGEST NEW
SERVICES

Comments of passen=
gers on the service are
solicited repularly by
many of the leading air
lines, and the companies
give credit to the passen-
gers for some of the com-
fort features built into
modern ships, United Air
Limes, for example, sup-
plies a card, inviting the

Y0U_4.
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traveler to offer criticism or ideas for im-
provements or innovations, Faster planes
and quieter cabins were two of the maost
insistent demands, and today air-line
schedules are faster than ever before, and
new ships have cabins so quiet fellow pas-
SEMEers can converse without raising their
voices. Many travelers in the early days
complained about the prohibition of smok-
ing, and today most air lines permit pas-
zengers to smoke cigarets, Reading lamps
which provide light for one passenger
without disturbing another who wishes to
zleep are also traceable to ideas advanced
by passengers, as are the larper seats with
more leg room. Some of the comments
have not been so easy to carry out. Sev-
eral travelers have suggested plate-glass
floors in the ships so the earth directly
belaw could be observed, and others have
asked that air bumps be smoothed out or
that pilots fly around them,

CIGARET HOLDER AND LIGHTER
CLAMPS ON AUTO DASH E’
C S

Attached to the instrument panel or
other convenient place by one screw or a
clamp, an automatic electric lighter and
cigaret holder for the automobile delivers
a lighted cigaret in a few seconds. It has
a storage compartment for tem cigarets
and releases aone to the hghter when the
top is touched. Tilting the cigaret on end

Cigaret L!Ellﬂf and Holder for Aute Dash; [t Delivers
ighted Cigaret at Touch of Fmgﬂ'

brings it in contact with the lighting cell
and at the same time makes the electrical
contact, The whole operation can be ac-
complished without taking the eves from

the road and by using ﬂnjycgnne hand.
&4{0 ﬁ 1627 /5 m
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The Weight of This ﬁir] Is Being Supported by Throa
Thln Shests of Aluminum Fodl

SWING TEST SHOWS STRENGTH
OF ALUMINUM FOIL

Aluminum foil s wnbelievably strong,
a3 was shown in a recent demonstration
when a swing was snspended from three
sheets of foil, each about six ten-thou-
samdth of an inch thick. The three sheets
supported the weight of a girl, and engi-
neers estimated the same sheets would
have supported a load of more than 200
pounds without breaking,

PAIRES OF “ISLAND UNIVEESES™ -?
OBSERVED IN THE HEAVENS C &6 ¢

Calaxies, the vast lens-shaped aggrega-
tions of stars which have received the
popular name of “island universes,” are
often grouped into super-galaxies which;
in the aggregate, contain great numbers
of Fiant sun v =mhapley of Har-
vard college o r, has now discov-
ercd that these-stper-galaxies are oiten
found in-pdirs. In a recent address, he
3 i'nding such twin universes occa-
lv, out in the vast reaches of space.
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Abore, the Lines Represent Rays of
Invizible Light Protecting a Home;
. r k. s the Raye Are Focused on a Pheta-
Dy - o - Eleciric Cell Which Actuates an

[ " iy Alarm if the Light Is Imterrupted
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Above, Entrance Court Pro-
tected by Iavidible Haya;
Right, Showing How Single
Ray Proteces Entire Floor of
Home by U of Belectors;
Below, Component Paris af
ithe Hobor-Watchman System




e yy3

POPULAR MECHANICS 25

Electric Eye Is Night Watchman and Servant

o

Apnrodching  Aotd  Hewpd-
lights Fall en a Photo-
Elgcirie Cell Which Ac
tuates a Mechanism Ifla-
minating Sign; When Car
Passes, Lighes Ga Oor

Lefe, Jewel Caie Guarded b
Electric "Ewe” and Inwlaible
Hayd; Abaove, Night Prowlers
Have Mo Way of Knowing When
They Mav Set O an Alirm or
Caze Home to. Be Flooded with
Light, Since Rays Are Invisible

BeElow, Thi I[ntioedaii-
Appearing Vase Conceals
the Light Source for the
Imwsifls Fays Which Are
".—'rujm:,.ln.-:j ta & Photo-Celd
‘orry Faet Lhstant

Above, Prdjecter for the Thwvis-

ible Rava Concesled in Swn Dial:

If Someone Were o Imnterrugpt

the Beéam of Light, an Alarm
Wanbd Soisndd
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How a Epu-ﬂt.l;hl- Liks These Tfsed in Theaters,
e Adapted for Home Reading

SPOTLIGHT FOR HOME READING
TAKES NO FLOOR SPACE

Spotlights, like those uzed in show win-
dows and the theater, can be used for
reading in the home, 5Since they are
mounted near the ceiling, all floor space is
leit free for other purposes. The light can
be focused on a book or newspaper, leav-
ing the rest of the room in semi-darkness.

May

ClaY

on automobiles. It consists of a small
metal tube or chamber screwed into the
cylinder head between spark plug and cyl-
inder. This brings about a double ignition,
doing away with knocks and, according to
the inventor, making it possible to obtain
high efficiency with low-grade gasolines.
The spark sets fire to the fuel which the

ceompression stroke of the piston drives up™
into the little chamber. This little con-
fAagration spreads down into the com-
pressed fuel just as the piston reaches dead
center, the high-compression point, and
ipnites the gas evenly and completely
throughout the chamber, thus delivering
a much more powerful force.

7

ANGLE DRIVE FOR BOAT ENGIN
GIVES MORE CAEBIN SPACE

More space for the owner's use is pro
vided in large cruisers and yachts by a
silent angle-drive gear for the craft's en-
gines, The drive, produced by the Sterling
Engine company, permits placing motors
aft with all vibration and operating sounds
insulated from the forward section. It re-
duces the length of exhaust line and pro—
peller shaft, effecting a saving on tubin
and eliminating the problem of runnin
exhaust pipes under floors and berths,
alzo locating the galley aft, as featured ir
the latest desisneby Fellows 7
approximately three-fourths of the hoat is
left to the owner for cabin space. Fellows
and Stewart have desizned a streamlined
forty-foot cruiser whose speed is expoct-
e to be mereased through lessened wind
resistanm and delivery of power at twen-
cent l-- &

)

Ey-fin revalutjons,
ne v.n;n —watt bulb g1-.e~. ample llg t ﬁrj fh—-'] }j:; : j;l. ﬁ
o e |

mE BURNS FURNAC 2 | et

3:' {;(J‘J IN GASOLINE ENG o .yt
& 110 =
Furnace oil may zom dm I_f.rml: as
y practical fuel for -:urplann:s evice h\“‘-h-

which a high-compression f.:.uau]mli engine™
can be mzu‘le to perform efficiently on or-
nary furnace oil was recently demon- £/
strated successfully on a plane. In lh:,.__ﬁ
test, the ship was started on gasoline, but -~
just before the take-off, a switch to fuel
oil was made and the eraft circled an air- =
port twice on the oil fuoel. The same de-

viga ham bee LiﬁJ

Y-

d

even more successfully

G0 g Ctntong Togeme il

rive Heokup for Boat Englae: Bottom,
Drawing Showing Heduction of Waste Space
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Cosmic rays have been
measured as they plunger §
through the earth’s strat-
osphere more than eleven

vices were deseribed re-
cently by l’mf Rcrl:nfrl A.

Ao Cioculy o i

w.‘ >

At this great height, the cosmic-ray inten-
aities are approximately 100 timez greater
than at sea level. In other experiments,
platforms  were carried up mountain
heights to elevations as great as 29.000
fect, and observations were made of the
penetrating power of the rays through
lead shields. The tests showed a rapid
“softening” with altitude about the same
for temperate ag for equatorial latitudes,

miles above sea level -
Three successful flights
of pilot balloons bearing %[
cosmic-ray measuring de-

LIGHT INSIDE TRACING CAEINET
KEEEPS HEAT FEROM ETENTI

Heating I::E stencils i3 prev ented ‘hy us-
mclosed _tre ll."'l_.'.'j,'L b '.Ill:'|| an

ing a fully

with as Inalile Lighet Which Shines
a Glass Top to Illuminate Paper

Tracing Box

B
inside light which shines through a glass
top to illuminate paper being traced. The
writing suriface is plain glass. Below is an
air chamher, then a sheet of pround glass
which diffuses the light evenly, This dou-
ble glass with an air space between pre-
vents heating the stencils, The light source
is a bulb fitted into the upper end of the
box so an indirect light is given, and this
light is reflected by a ground-metal mir-

u-r}n‘ thrgugh thf two qhuﬂtbf glass,

Accurato Rﬁﬁlbdﬂr-:&%#u‘ﬁ; H;r_m Is Shown in Opera-
Card Automatically Rings Staticn to Answer Call
FIRE ALAREM REECORDED ON TAPE
TO INCEEASE ACCURACY

By recording fire alarms on moving tape,
the Los Angeles department has made
more ACcOTAte the process ol locating
fires. When a call comes from an alarm
box, the mechanical system prints the
number of the box on the tape. The at-
tendant takes from a box a card perforat-
ed with the address of the fire and drops it
into a slot, This card then passes through
an electrical apparatus which automatical-
ly rings the station to answer the call, and
gives the address of the box near the fire.

GLASS-JAR FIRE EXTINGUISHER

. KEEPS CONTENTS VISIBLE (* [ J

Its contents always visible, a fire extin-
guisher with a glass container for the lig-
uid has been produced for protection of
the home, machine shop, public convey-
ances, autos, garages and filling stations.
The container is standard froit jar.
Pint or quart sizes é
are availahle, with .
re-charge [l-:i.|:|-:-",;‘1—-'"_lil
apes containing
sufficient hiquid to
fll the extinguish- .
er twice, Opera-
tion is by pump.
Himp!i[ied con-
struction makes it“—hjq__“;-.
possible to dissem-
ble the cntire ex-
tinguisher without
tools, with the ex-
::Lplinu of the screw ].||11"" in the ]JLIEHP

1agdle. The II:J.“ﬂ 15 M- .._-,;mg
ué EJ'LL'H
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'Eru:lldmgs to eradicate destructive
insects without destroying plant
life near by. Fabrics, tentings,
awnings, brake linings, cloth and
materials used in covering the
wings of aireraft can be made
non-inflammable by treatment
with this solution. Treated cloth
held over a lighted match will not
carry fire, the flame poing out
when the match iz removed.

BALLOON TIRES ADAPTED
TO BICYCLE FOR
a1 G, EASY RIDING

More comfort for the rider is
produced by low-prezsure balloon
tires with which an American
manufacturer is equipping his lat-
est-model bicyeles, Built like the
automaohile tire, these cord bal-
loons are straight-sided, with an
inner tube, and are fitted on a
wheel with a deep drop-center
rim. Eighteen to twenty-two
pounds of alr are carried, The
new tire 153 two and one-eighth
- inches in diameter. The balloon
Roof of Pavilion on Ship Designed for Service in TmEelu Is tires have been in use in Europe

hown: Qpsa- 19 Adinds Alei Walls' Alao Are Mok for several years, probably being

ROOF OF SHIP PAVILION OPENS the reason for the bicycle's popularity in

- TO ADMIT AIR AND LIGHT Germany and other countries. Study of
g i} ; : cyeling in Europe resulted in a decision by
: Walls *"-’“1_ W"'“Fﬁ' of public rooms i Arnold, Schwinn and company to intro-
the latest ships designed for service in the  J,.6 the bicvele with balloon tires to the
tropics can be moved to admit air and  Upired States, It has a wider frame,
light, The roof of the tea pavilion on the
= motorship “Caribia"” opens wupward, in-

teadofstding back, as has been the prac-

tice on other vessels. Walls of the pavilion

also can be opened, and this room, the

< Dbalcony of the dining salon and the draws.

wipg room can be combined to form one

large room for entertainment purposes. A

3 marble dance floor is another feature of
the "Caribia’s" pavilion,

- ¥

TREATED WOOD RESISTS FIRE
e L"'} J‘ ROT AND TERMITES

§L Wood treated with a new chemical so-

lution resists fire, rot and termites, Soft
woods are made hard enough to take a

hnish like mﬂhﬂgﬂn‘. The chemical also Mote Increased Size of Tires on This Bleyels; Balleon g

may be uzed for spr:u.rmg fl}ﬂnddtlunﬁ-& Constryction Makef) Riging Easles
F e -
e ld 11

Fooo SRyped Ual,  (GHE G, TGS

E"



NMATURAL phenomenon in the form
of a disintegprating mountain near
Durango in southwestern Colorado is per-
plexing scientists and appalling local in-
habitants. For severd months this huge
mass of rock and earth, apparently loos-
ened by some mysterious, subtérranean
disturbance, has been erunch-
ing and grinding s wayv down
the slopes of Carbon mountain
toward the Animas river,
Accompamied by volcanolike
explosions deep underground,
Eving off dense clouds of black
dust or smaoke and pervaded hy-=
a strong odor of gas fur .L'.::/;:
this immensze slide iz unliké afp

ol her -|:||_"|I L'4L1'1]I IR |'|.3;l|'.
Endwn to scientists wheg have
vigited il, ]f it contigues iI,F.

present rate of progress, the
material eventually will dam
up Animas river, so it becomes

Mountain

both a scientific problem and a

local crisis, Ep. E_vml alors f‘rlrhﬂnﬁidn m‘&drf“bﬁl m:JmﬁeM:n £ o
The region southeast of Du- i Lt e .?B&Mk e il 28
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Twa Views of the Fault, the Top One Showin

Wall Which Has Been Polished Like Glass

rango is a vast area of tilted sedimentary
beds of rock and earth. These beds dip at
can angle of about thirty degrees toward
the southeast, thus providing a succession
of vegetated, fairly level slopes, each sev-
eral miles in extent. This leaves the steep
faces of the broken strata standing out
bold and rogged to the northwest,
Cutting across these strata at right an-
gles 15 a huge fault extending about fifty
miles in each direction. To an observer
looking along thiz line the whole area on
one side is faulted up above that on the
other about 1.500 feet. This leaves one
side of the fault and the steep sides of the
tilted beds exposed on two sides. The
corners of these jutting features stand out
like & succession of Rocks of Gihraliar.
The second of these protuberances
southeast of Durango is Carbon moun-
tain. It is about three miles distant from
that town. Last fall the whole surface of

ihe Mirrorlike Foot

this' mountain to a depth of

about 100 feet, a wilth of a
quarter mile, and extending the
entire length of the slope, or a

little more than a mile, began
sliding. With slight interrup-
fions from time to time the ac-
tion has continued. The ravine
hetween Carbon mountain and
its next meighbor has been
filled with rock and debris to a
depth of 30 feet. Under im-
mense pressure from above, this material
has moved down that ravine toward the
Animas river until less than 300 feet of
unocbstructed distance remains between
the oncoming slide and the bed of the
stream below it

The apex of what was Carbon moun-
tain in descending the slope naturally
catght behind the jutting features of the
old fault and was sent hurtling in deafen-
ing avalanches down the north face of the
mountain more than 1,000 feet into the
vallev. The main body of the slide has
traveled approximately halt a mile, and
the whole maze has been churned and
ground into an indiscriminate mixture of
bowlders, dirt, clay, trees and brush.

Last March visitors reported a great ex-
plosion deep under the mountain and saw
a dense cloud of black dust or smoke cmit-
ted from the upper portion of the slide.
Gas fumes were sensed several miles away
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gas pockets in the cagl #éams are the canse
of the movement. Others sav it is merely
an adjustment of the old fault, but most
of the mvestizators agree it 15 caused by
some pressure from beneath.

While scientific investigation goes on,
citizens of the region arc discussing pos-
sible methods of getting the waters of
Animas river past the sliding material if it
reaches the stream. The bulk of the de-
briz 15 too great to be handled by a steam
shovel and a tunnel for the river secms to
be the only solution. The river i3 amall
but carries a large body of snow water in
the zpring months,

An interesting feature of the slide iz the
wall of the new movement, subjected
h great pressure that the clay and
‘2 polished smooth. The marterial
ape separated into grotesque

Diagrim of the Moving Mouniadn, and
Dragwing Bheweng How Visiters Have
= Marrowly Escaped an Avalanche

Huge

hanses

the mountain  moved.
blocks of solid rocl stand out Lk
with sometimes a lone tree on top. Ob-
servers who venture onto the slide see and
hiear appalling sights and sounds, Sections
break up and tumble over as one watehes,
anid deep-buried rocks and trees snap or
grimd vnder foot.

One siphtseer advanced too near the rim
of a ecrumbling mass and was carried with
it more than 1,000 fect below, He man-
aged 1o keep abreast the racing rocks and
suffered only minor scratches, There has
not been an hout in the past few months
when the crackle of plunging howlders
amd the booming of the breaking strata
could not he heard by residents of Du-
rango, three miles away, Recently a crev-
ice appeared in a sister peak, and it is
feared the second mountain is beginning
to disintegrate,

!
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mony, with a small
amount of iron as impur-
ity. 1The principle in-
volved in application is
actually electrolytic, but
may have been acciden-
tally discovered and ap-
plied. Professor Fink says
there is reason to believe
that pickling baths con-
taining vincgar and salt
were used by the ancients
tor cleaning bronzes after
digcoloration from heat-
ing, and the addition of
antimony and contact
with iron mav have bheen
accidental at first, but
was repeated intentional-

F |

Human .j"rrnw ZE!::lr;: Catas
& Life Mer;

MAN IS SHOT FROM CROSSBOW
LIKE A HUMAN ARROW

From a mechanically operated cross-
bow, eight feet wide and twenty fect long,
a man-iz_shot like a human arrow in an
cxhihition intended to thrll anloakers.
He is catapulted for a distance of forty
feet and lands in a life net if the “aim™ 15
right. The human arrow is hurled from
the how by a spring pressure of 28,000
pounds, and the man who plays the part
of the arrow took special exercises with
heavy weights attached to his legs to en-
ahle him to withstand this strain,

OLD KETTLE REVEALS SECRETS
OF EGYPT'S METAL PLATING

Some of the secrets of metal plating as
practiced in Egypt more than 4,000 vears
ago have been revealed by study of a small
copper kettle in the Metropolitan Museum
of Art. The kettle and an accompanying
basin, made about 2300 B. C., are regard-
ed by Prof. Colin G. Fink, _nf_l.:ujumlua
University, as the earfiest examples of
ehenmically” applied metal plating. While
l:h;;mmg he kettle, smooth pntr:hes. like

hasin was copper and that the silvery

|nj; was a thin [nat ﬁ metallic anti-

wilted from a Mechanlcally Operated Crosshow inte
He Is Hurled by a Spring Pressure of 28,000 Pounds

Iy when the results were
observed, That antimony
was available in ancient
Egvpt iz proved by the antimony sulfide
found in the evebrow paint used by Egvp-
tian women. Two methods of application
of antimony plating have been found, each
requiring only raw materials known to
have bgen available in Egypt.

CYe

CAMP-FIRE FRYING-PAN LIFTER

HAS EXTENSION HANDLE

For cooking over a camp fire, a handy
pot lifter is provided with an adjustable
extension handle. A metal rod with a
U-top is pushed in the ground and serves
as a support for the holder, which locks
and holds firmly any cooking utensil,

Pot Lifver, with Ad uu:-hlc Extension H
Ehmph.l'e—n coking over; 2 Camg
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ELECTRIC BRAKE TO STOP AUTO
OR LARGEST TRUCK{:, LY

Operating from the regular ignition sys-|
tem, an electric-brake system has heen
developed for use on all kinds of mator ™
vehicles. The brake is said to work auto- 20,
matically. It is put in operation when the
driver depresses the brake pedal, closing '3
contact with the “on™ motor which pulls ~
the brake on. Releasing the pedal closes
contact with the *off™ motor, releasing the 5
brakes and switching off the current, The - '\
same operation takes place when the 5= 3
emergency brake is pulled back., As n o '
protection against theft, the brakes may <
be left set by removing the brake switch <
plug from the socket while the brake ::

L] h - . 3
'3 pedal is depressed. The device uses no-<3 This Tray Is Adjustable to Many Sizes of Jigsaw Pue-

-

more curtent than an ordinary tail-light.< L oMM CRR e T

No electricity is consumed when the pedal ® TRAY TO HOLD JIGSAW PUZZLE ]

is not used. Tt is adaptable to the smallest HAS SLIDING COVER
automobile or the largest truck, 5 . : i
E Fitted with a zliding cover that holds
" 1e pieces in place, a tray for jigsaw puz- o
LATEST ELECTRIC-OUTLET UNI Tes has been produced. The cover fits sol

r bI},I%SCﬂRDE METAL BOX . closely that the tray may be stood on end ™
| b

Eliminating the without locsening puzzle picces already in
use of 3 metal baxo e Place. Inside the tray is a set of four slid-
porcelain knobs, ~iNE pieces of thin wood, placed so that the
loom and many Lray may 1:{:.' adjusted to any-size p_u:,zln:-
screws, the latest from one inch square to twenty-six by
electric outlet js twenty-six inches, A strip at one end
easily installed, Closes the tray tightly when the cover is
T 111'E.r5{1111:r]:iii:!d in |_'_|-].E'I.{"L'_. The trav is made of stained
wall socket is com-  wood, with a puzzle bed in ivory ting,

a by -'t"ml'!

plete in stself, as- ¥
suring safety and EUEBEBER STOPFEE FORE BOTTLES
econamy, The plate iz fastened directly to KEEEPS CONTENTS FRESH & ,E‘ D :}

the surface on which the socket is mownt-
ed without the danger of short circuits.

Indolrha -
Yoot s

Carbonated beverages: and other liquids
in hottled form are kept fresh after being
opened hy using s
SOLUTION CLEANS OFF GREASE  ryllier stoppers to
WITH .H.I]EUF COLLD WATER replace the crown
‘\ il and grea¥d ca F ¥ehioved easily MP"L 1 I.m .ruh1m|1
by a cleaning material that can be wsed C,E.” r.l-'. ”1.htrtt:l
rith cold water. The material, when mixed ﬁ 1]elr -.».ei:;mg an:!
vith kerosene or light distillate, 15 capable i et ET:'.“_
of absorbing forty times its own volume Plrr'_:'““re' ant .”
of mineral oils and greases, converting r_r:u}"tr: e
them into a water soluble emulsion. It is S ect 'E.IDME]I“I
especially adapted for uwse in tank clean- 1:'3': pushing side-
ing of parts, dispensing with steam, gas WS 00 the top.
. and other fuels for keeping a boiling-hot r——
""‘-”E solution and eliminating the danger of @[Chemicals and oils are resisted by a new
~ strong alkalis and causye solutions, kind of rubber belting, .
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New Tone Quality Given Music Sent by Wire

Above, Low and High-Frequency Loud

Speakers for Transmission Svystem, and Diba-

gram of Speaker Arrangement: Fight Doc-
1ar Srokowskl st Conirol Board

Musical effects never hefore
heard by human ears have heen
made possible by a new method of
1I'.'|II-.I|Iir‘.i:'|:,_' sound by wire, re
centlv demonstrated by the Lell
Telephane taboralories. Members

-of the National Academy of Sci-

ences faced an empty stape in
1'-".r..L-|1il'|.L,:'11I1I for thisz demonst fa-
tion and listened to the music of
the Philadelphia symphony or-

chestra in that city. To the scientists

seemed that the music actually came from
the vacant stage, and maoreover, the sound
of .each separate instrument appeared to
emanate from its proper place on the
stage. But that was not all. As Leopold
Stokowskl, conductor of the orchestra,

manipulated dials from the hall
in Washington, the volume and
nuality of the music coming. from
Phialzy '|||'|'|'.._|_ were changed at wall,
from a whispering pianissimo to
a thunderous crescendo,. This
merging of music and telephone

three factors in the electrical re-
production of orchestral music—
auditory perspective, tone and
overtone control, pnd volume can-
trol, Three loud speakers on the
empty stage, each connected to a
nicrophone before the actual per-
foriers, gFive perspective to the
music and sounds, enabling the

cars to tell where violing or horns are
placed. In one demonstration a singer
walked back and forth across the distant
stage and the sound of her voice likewise
appeared to move back and forth across
the vacant stage like that of a singing
ghost. In the matter of volume, it is pos-

science has introduced jointly ,

e
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sible to make a 100-piece orchestra seem
to be one of 200 musicianz, To anvone
who has turned up his radio until the win- -
dows rattled, all this mav seem merely o
matter of amplihcation. Actually  muach.
more is involved. The system has been
dubilied the ceno-orchestra, and 1f the terin
it mispronounced, “see-no-orchestra,”™ it
begins to descrilic what one hears, To ex-
plain what ceno-orchestra production i,
we have only to imagine musicians play-
ing behind a curtain, 1f their musie §=
permitted to pass through one hole of the
curtain, we have the equivalent of what
one hears from a single loud speaker.” Two
holes mive hetter results, and 1f there were
several hundred holes, the effect would he
almost the same as if the curtain were
raised. That 15 what the system accome-

L
|~ S e

3 i H i f; Thi
plishes, There are not several hundred Clgaret Ts E;;?.T‘Efggf‘f:‘lﬂaﬁ“nﬂﬁﬁ?ﬁd T e

loud speakers—only three—bul il seems
like the orchestra is actually bhefore vou CIGARET CASE OPENS AT TOUCH

and vou can place each sound and instru- OF FINGER AND THUMBE

ment in its own relative position—giving Orperated by slight pressure of Onger
you auditory perspective. The loud speak-  and thumb, a new cigaret case gives com-
ers and microphones are extracrdinary = plete protection against crushing, perspi-
struments for they do not distort, thus  ration and exposure, Tt is made of alumi-
making it possible to listen to the lowest  pum, finished in lacquer or covered in
and highest notes the human ear ean hear,  Jeather. Though wearing heavy gloves, the
Thus the system gives a third dimension  smoker can extract one cigaret at a time,
to teproduced musie—it not only repro-
duces the sound faithfully, it also repro-

duces the space, in a sense, in which the OLD AE;?”%%[;;; ?&STI'%I;;EAR&GR. ?
distant music is plaved. The ceno-arches- C 5 E

tra system’s amplification is different than Discarded by its owner, the sedan body
that with which radio listencrs are fa- of an old automobile has been added to a
miliar. Radin listeners are accustomed to woods cabin of 4 Rhode Tsland man as
a power range that may vary from one to the “sun parlor.” Besides serving as an
a thousand. A symphony orchestra has a  extra room in whicl’ the resident spends
range of 10,000,000 to one, The ceno= much of his time, tHe bBady helps mogrow-
orchestra system has a range of one to 2 ing Howers and veretables,

billion, making it possible to regulate val- = -

ume from a whisper to a din no ear could
endure. Practical application of the equip-
ment i3 foreseen hy enginecers. A sym-
phony orchestra may render its concerts
and they may be heard in a thousand dis-
tant halls with volume even greater than
the orchestra is able to give. Or it may
he poszible to spread music from high
towers sa 100,000 persons may enjoy it in
large parks. Bell laboratorics engineers
explain that it is largely up to musicians
to take advantage of this equipment, which
provides a mechanism for greatly broad- Extra “Boam" Ts Mads from Discarded Sodan Body of

ening the field of music. Auto; It Berves as Sun Parlor
n .
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Chasin

By JULIAN LEGGETT

l}-' the guiet just before dawn, while a
great city still sleeps, an airplane’s mo-
prop 1% twisted, then
breaks into a roar. As it warms up, it he-
ging to purr like-a giant cat. Into the
erckpit climhs the [-if-’ll_ epappimng, button
g and tving: himszelf into great coat.
Y5 he settles to the
contrals and adjusts his radie headphones,
a small boxlike instrument is clipped into
a frame out on one wing and the latest
weather report is handed into the cockpit,

Turming into the wind, the plane skims
off the ground into the darkness and starts
climbing into the cky., Three hundred feet
a minute the ship soars, leveling off cvery
3000, while the air begin:g to thin out.
Five, ten and fifteen thousand fect are
registered on the altimeter, then 16,500,
but still the pilot isn't satizfied. Steadily
the plane batters its way upward until it
reaches 20,000 feet, nearly four miles high
and the airman presses a button,

That records the peak of s flight and
the ship points its nose toward the ground
to descend in a long spiral. Ten minutes
later, the plane ztops on the runway, al-
most on the exact spot it leit nearly two

i

tor Spulters as the

helmet and :_--:l;_-;_;'h op

WIND BE MP W ==

PLANE 60 M.P H. E
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i e gy ~ TR -
CARRIES PLANE BACK 25 M R H.
el

Tap, Laft, Resdy For Flight inte the Clowds; Right,
Weather Fecord Made by the #Aerograph; Batiom,
Hiw Strong Wind May Drive Plane Backward

hours ago. That instrument out on the
wing is an acrograph, which records tem-
perature, altitude and humidity. Now it is
removed from shock cords within its rack,
an arrangement that prevents vibration
from disturbing its delicate mechanism,
and the pilot steps from the cockpit to
make out his report. Perhaps an hour
later, valuable information iz speeding
over the wires to the United States weath-
er hurean at Washington, D, C. Compiled
in relation to facts collected in other parts
af the nation, this information comes
flashing hack in the form of a twenty-
four-hour forecast. Meanwhile, the weath-
er .bureau of this particular city has pre-



Tap, Placing Aerograph in Fack;

Telling Claud Conditlans

pared and issoed its Iocal forecast and hal-
letins on fAving conditions.

The ||:|l-| with whom you have heen
chasing weather in the night sky is Kay
1'-|f1||||_ '.'.|I:| 1'|'|i|'!'.1 - !|Ii_—~ Selinie I]:;_;hr l"||'l':|'
day that any plane is permitted to leave
the ground.. Flving for Clarence W, Helm,
who haolds the -:_'|||:I:;-_|_‘1_- {0 taking obser-
vatinns for the Chidago airways division
of the Umted States department of agri-
culture, Colton 15 one of iive civibian flvers
who make carly morming trips into the
clouds. Thev might be called a peace-time
dawn patrol, simce they keep watch on
clements that affect the farmer, shipper,
Dasiness tan and the airman.

Helm's' contract calls for the pilot to
reach 100500 feet, but the pealk depenids on
”_‘-El'?-f comditons, Some |,|;-|_l. s, Uollon 15
unahle to leave the ground, but usually
he clinibs to 16,000, Unless the ship at-
tains 3000, it doesn't count. At that point,
the gpvernment starts paying for the
flight, | increasing the amount with each
1,500 feet until the full amount is earned,
Colton has made all these early morn-

[} Fan
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ing flights under the present contract, but
in case of illness or other emergency,
Helm could be counted on to take up the
plane, which is used for teaching “blind
flying,” as well as for collecting informa-
tion about the weather,

ir
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miles per hour, it climbs
at only sixty to sixtyv-five,
As it goes higher, ils
speed 15 reduced to per-
haps fiftv milez an hoar.
If the pilot encounters an
eighty or ninety-mile
wind, the plane actually
will be blown backward
twenty or thirty miles an
hour, even with the en-
gine racing, In such
cases, the pilot calls into
play all his tricks of fly-
ing to save himseli and
the plane.

Helm tells of that
morning when he lost
conscionsness while his
ship soared at 15,000 feet,
Whether it was due to oil

Eins His

Both men can tell you of times when
real danger stared them i the face, but
‘they are inclined to minimize such inei-
fdents, because thevre all in the dav's
work. For instance, there was the morn-
g when Colton’s motor sputtered, then
stopped, as his ship was soaring at 18,000
feet in forty-below zero weather, Under
ordinary  comditions, that would have
meant nothing more than gliding to a
landing. But this time, the wind was blow-
ing more than eighty-five miles an hour,
ani even with his motor going, the pilot
could have made no headway, Here's what
he savs: "At times when I wouald head
into that wind, the plane would just hang
still in the air. I couldn’t make any for-
ward movement at all, and without the
motor, it was sort of a delicate job to gpet
the ghip back into a smooth downward
glide, But he did get down, unhuort, al-
thourh one wing of the ship crumpled as
it struck the ground aiter clipping tele-
rraph wires. The wind blew the plane
away from the airport and the landing was
made in a city street,

Although the ship has a speed of ninety

Last-Minute Report on Westher Conditions Is Handed Pilot Before He Be-
ally Threse-Mile CHemb fos More Weather Infermation

cand gas fumes or to the,

laver of air in which he
was flving, he began to [eel faint. Realiz-
ing that falling on the stick would send
the plane plunging to earth, he set the
controls for a long, slow glide and, with
his last ounce of strength, threw his hands
out across the cockpit and drapped his

Artist's BEepresentation
ul'l Pilot Losing Caon-
adausaneas at 15000
Feet and Then Land-
ing Plane Safely Is
Shawin in Drawings
from Upper Blght 1o

Lower Left

TAHES
PLANE

unusual warmth of theo.

WHEN MEAR
GROUND, PILOT

ROL

ARND SAFELY LANDS
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AT 10000 =T, BLOT
LETS PLANE COMTIMUE

OVHWARRATL WITHOUT
HANDLUNG COMTROeS
=

head over the sude in the windstream,
Five thousand feet the ship came
down, its pilot helpless. Then he hegan to
regain consciousness, prohably revived by
the rush of air in his face. Just to see
what would happen, Helm left the con-
trols as they were and the ship flew itself
for almost twenty minutes, Finally, the
pilot brought it around for a landing at
the airport.

Just what does the ground look like
when you're three or four miles high?

Colton answers the guestion in this
way: “On nights when the sky is clear
and visihility is at its hest, I can see 100
miles or more. Each city and community
has a light pattern of its own, There is
Chicago with its boulevards, and over here
15 (iarv, its steel furnaces glaring, On
either side of me for miles, the airways
beacons are sending great fingers of light

RAEGAINS CONBCIOUENESS,

MECHANICS 30

AT 1000 FT, PLOT
Lerh B LN SLICARRET S

it the darknezs, while
almost directly below i3
the municipal airport,
framed by boundary
markers and a Aashing
heacon, Lt sa '||i-:'r111|,' well
worth getting up carly o
se And he does get up
carlyv. His flicht muost
start hetween
and four-thirty o'clock
ciclhh morning so0 the
weiather hburean may is-
sue forecasts at seven,
That acrograph which
records so much information about con-
ditions far above the earth is a mechan-
ical and electrical marvel, Moving pens
record on paper every change. As the pi-
ot leaves the ground, he presses a button
that sets the pens in operation. Upon en-
tering and leaving clowd Dbanks, their
depth and height from the ground are
registercid by pressing this same electric
button. When the top of the flight is at-
taincd, the airman touches the buotton
again. Thus, thig small mstrument gives
a complete picture of all the weather he-
tween the airport runway and an invis-
ible point 16,000 to 20,000 feet in the sky.
Then, with this aerograph record and
with the pilot’s personal report on clowd
formations and wind velocity at certain
altitudes, the weather borcau 15 able to

issite an accurate statement of conditions
and to make forecasts,

three o
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The pilot is protected against bad weath-

er as far as possible. 1f other planes are
grounded, he stavs home, Usuvally, a ceil-
ing of 1,000 feet and visihility of two miles
are necessary, Before he leaves the air-
port, the airman 1s warned of unwsual con-
ditions, If fog starts rolling in or the
ceiling begins closing down, he s called
back by radio. Even if the ship is cut off
from the ground by a fog blanket, coms-
plete equipment for blind flying enables
the pilot to bring the ship down in com-
parative safety.
Leather, chamnois, rubber and woal line
the airman's sait, which
has a fur collar to keep
the wind off his neck.
Sometimes the tempera-
tare at the peak of the
flight is fifty helow zoro,
while the gronnd temper-
ature is zero, or perhaps
ten helow,

However, Pilot Colton
doesn't suffer from sub-
zero weather, As winter
approaches, he starts
bathing his hands, face

and feet in cold water, and before the
coldest davs arrive he 15 hardened to low
temperatures. Even when it is-fifty below
three miles up, only hiz hands and feet
ret chilled. He wears no face mask, al-
though the weather may be so cold that
hiz plane comes down almost covered
with ice. Incidentally, tlhis ship has no
means of shaking off ice because the
amount picked up has a direct bearing on
whether transport and mail planes will be

Teop. Bringing Down Ship in jte of Dhead Motor and
High Wind; Bottom, ?ﬁ:m.m Panil alble to get through on schedule,
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Ahout the only effect the rarcfied air at
15,008 to 18,00 feet has on Colton is that
it makes him feel lazy, No oxvgen tank
is msed and the plane carries no super-
charger for high-altitude fiving.

To hear these weather-chasing pilots
tell it, this early morning fight i little
more than a "hop,” but it 15 of vast im-
portance to you and me because it enables
the weather man to be more accurate
when he forecasts: “Fair and warmer™ or
*Cloudy and colder.”

SQUEAK DETECTOR FOR AUTO
AIDS IN SERVICING ('3

As oan aid to the man who tightens and
greases automobiles, a squeak detector
has been installed by the Standard Oil
company of New Jerce-. in a Washington,
D.C —fﬂf'm1 A This fI{'tn;'i;:Tn'i' ‘-j;.-.l.ﬂ:ﬂ
the auto, revealing” ratiles and squeaks
that may not be found by other methods,
The aute is placed on a rack, its rear
wheels resting #n drums that are mounted
off center on vheir shafts, When the car's
wheels are tnrned, the off-center drums
jolt and bodnce the auto, disclosing the
location of) :Ei]llI:a]-iH that the owner may

have hd.l:z c::l&%'u |:1|:|111n1tt1:'::,

Aute Is Shaken Viclently to Eeveal Squeahs;

Inset,
Device for Vibratng Car on Service Flatform

="

£ éf;

a

Th:l Apparaties Cop Read Yous Htmpnpﬂ o You: It
Changes Printed Writing inte ZSound

PRINTING CHANGED INTO SOUND
BY AUTOMATIC READER

FPrinted writing is changed into sound
by an automatic reader, known as the
“optic congruence,” the mmvention of a
Ceerman. It is possible to set this machine
L u‘urk ]'l."EI[[Zi!]H VOLUT ﬂE'\"u'HFIE.]ZIET (] i,
and the invention iz expected to be of ape-
cial aid to the blind,

EARTH LIKE SUN HAS CORONA
EXTENDING FAR INTO SPACE v 2 3

That the earth has a corona, a luminous,
gascous envelope extending far into space,
15 revealed by Proi. Lars Vegarnd, of the
University of Oslo, Norway, aiter long
st - The carth's corona, however, shows
some marked differences from that of the
sun, The =un's corona, as far as scientists
know, iz generated by the sun's own pow-
er, while the earth’s is a produet of the
action of the sun on gases in the earth’s
outer atmosphere, Furthermore, the carth’s
corona is decidedly eccentrie, being far I
more extensive on the side nearest the sun-
than it is anvwhere else. Displave of the
aurora borealis have heen measured at
heights of from fortv-three to 550 miles
above the surface of the earth, Professor
Vegard savs, Spectroscopic studies of -
their light indicate that the glow is :qu%-D
moatly to clectrically excited nitrogen gas,
which apparently exizts at consider:
density, even at those great heights,

il
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GIANT MODELS OF TINY INSECTS
AID IN FIGHT ON PESTS

Maodels 30,000 times larger than the in-
sects which they represent have been pro-
duced to help science fight garden and
ficld pests. The models of the tomato
worm, potato bug and the aphis, or plant
louse, were constructed from microscopic
examlmtmns made by Dr. 'E--enrge l‘ ‘i.‘u‘:-

CIF_L]'IE h ngE mﬂ.ﬂ-ll]-ﬂﬂf_" I.I]‘\-L"'E'lﬂ may t"!.'EHil
in the discovery of methods of extermi-
nation of the pests, which cauge over a
hillion dollars damage each year. Chewing
insects, represented by the tomato worm
and potato bug, can be destroyed by stom-
ach poisons, but the aphis, which sucks
the sap of plants, should have contact
poisons, which act on the bug's skin or
which cauze suffocation.

“S05" SETS OFF ALARM ON SHIP

¢ G J RECEIVING THE SIGNAL

Automatically setting off alarms on any
ship receiving an 3035, a new device pre-
vents the distress zignal of the zea to
go unheeded. Tt consists of a special tyvpe
of radio receiver which picks up the sig-
nal, causing a gong to ring in the radio

é ::Eera.mt & quart-&n an Itht tor th&J

160 At NS

Bcientist Is Shown with
Three Models of Insects;
Enlarged 50,000 Times,
Models Ald in the
Study of Ways to Exter-
minate Garden Pests

These

the ship's bridge to warn
officers on duty, The
gong rings, and the light
Hashes as long as distress
signals eome in, or until
a radio operator answers
the call. A tuned, vibrat-
ing reed distinguishes the
signal from hundreds of =,
others in the air., Ouatside

interference will not ar%
off the alarm. This spe-

cial 30838 receiver is oper.

ated in conjunction witl
a signal-sending device

Turning a knob on th
sender starts a «bratos,

ating relay. This relay
opens and closes the ra
dio-transmitter circuit
and causes a peculiar note
to be emitted. The reced
ing operator will recog-
nize the unusual note while on duty an
the warning hell will arouse him off duty,
The light on the bridge provides a third
way of getting the distress call througl

MODEL OF STEAM FIRE ENGINE

(¢ Y95 HAS WORKING PARTS

Even the steam gaupe of a model fire

__engine in the F_'rﬂlldin Institute at Phila-
delphia works, 50 well did the Huitderdo—

his work., The model represents the frst
practical hand-drawn fire engine made in
America, between 1853 and 1860,

This Model of America’s First Practical Hand-Drawn

Fire Enging HuEwErlirll: Pasta

on the ship in distress—

governing a quick-oper-=
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Automatic Gear Shift Simplifies Auto Driving

Gear shifting is accomplished
auntomagically and the conven-
tional ghift lever 1s climinated in
Regars equipped with o re-
cently developed self-shifrer
which selects the gpear ratio hest
suited to road condition, apeed
and grade;, A change in gears is
accomplished without touching
clutch pedal or lifting the foot
from the accelerator, once the
car is in motion. When the car
12 standing, a gear
selector on the in-
strument panel is
placed “in neutral
position. After the
engine is started,
the clutch pedal is
depressed and the
sclector is pushed
forward. The clutch
is then engaged as
uzual 1m starting,
and once under
wiuy, there is noth-
ing else to do. The
automatic control
selects and engages
the higher ratios as
speed picks up and
engine load war=-
rants. In decelerat-
ing or climbing a
hill, the reverse ac-
tion takes place, the
selector picking
lower ratios as the
car slows down or ¥
the pull increases.
For momentary

Automatle Gear-Shift Transmission and Yiews af Driv-
er's Compartment, Showing Increased Boom

stops in traffic the cluteh s used, o once
in motion there are few occasions for ma-
nipulating the control handle on the dash,

[t is 1|1||'||_'-e| to the
neuntral position if
the mator iz to be
allowed to idle or if
the engine 15 to be
left running with
the car motionless,
steep
prades, or deep mud
o sand, two extira
low Fenrs are pro-
vided, They are en-
gaped by pulling the
|_"4|1|r1'-|.: ]|:| :'.lE!-e efl=

For very

tirely hack, enzage-
ment of the higher
af '.|I-\; two low ra-
tios taking place au-
tomatically as speed
imcreases. For re-
versge, the selector is
tirned and pulled back, the clutch bemnmg
operated in the conventional manner, Ex-
cept for starting, backing or heavy going,
the zelector on the dash is not used, The
automatic deviee i incorporated in the
transmitssion assembly and its operation is
saicl to be similar to a gravity and cen-
tritugal-force governor. The speed of the
moving car determines the position of the
gears in the transmission. It is claimed
the automatic feature provides greater
sifety ag well as simphitving driving, since
it tends to prevent stalling. Elimination
of the shift Tever amd location of the emer-
gency brake at the extreme left leave the
driver's compartment open and provide
more s¢at room,

' %WM-‘M
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Model of Seven-Room La
Small Stones,

Cahin Constructed of Poles,
ement and Shingles

MODEL OF LOG CABIN CONTAINS
SEVEN TINY ROOMS

After several weeks' work, a Wyoming
man recently finished a model of a log
howse on a scale of one inch to a foot
The dimensions are twenty-eight by thirty-
eight inches and it contains seven rooms.
Poles were used for logs, and window and
door frames were rabbeted in the same
manner as for a full-size dwelling. The
chimney, fAreplace, porch and zteps are
built of small ztones cemented together.
The model contains 240 logs, and nearly
3000 shingles were used for the roof.

NERVE CURRENT IS MEASURED
o~ {'”1 [, TO AID MEDICAL STUDY

Electrical apparatus of extreme zensi-
tivity has been devised by Dr. Edmund
Jacohbson, of the University of Chicago, to
A S A e IR crrTeTE S 0 En, The meth-
ofd promises to throw new light on nerv-
gusness, irritability and other types of
Aension. This apparatus records, over a
! period, the fluctuations of the “action po-
tential,” or electrical charge, in the nerves
of living humans. Thus far, experiments
have been limited to the ulnar nerve

La.ﬂu,g Pl
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which controls movements of the hand.
Doctar Jacobson has found that individ-
uals in an advanced stage of relaxation
produce less than one-millionth of 2 volt
ywhile mdividuals in 2 state of excitement
fay generate as much as one-hundredth
of a volt in this nerve. Recording elec-
trodes are inserted directly into the nerves,
or simultaneously, on two sets of appa-
ratus, into both the nerves and the muos-
cles which these nerves control, Half-hour
tests om a number of stodents revealed
that one-half of them could not relax
thoroughly. When one subject spoke or
counted out loud, no current was noted in
hiz nlnar merve, But when he was re-
quested to relate about the recent death
of his father, a great increase in the elec-
irical charge occurred.

ROTARY FILES IN MANY SHAPES
¢ (2 (MAKE CARVING EASY

Carving or engraving which is difficult
by ordinary methods can be done casily
with rotary files operated at high speed
by a flexible shaft or portable electric drill.
The files are made in a varietvy of shapes
and can be used for carving designs in
wood or metal, engraving panels or toaols,
removing irregularities from furniture
parts, making molds and diez and many
other purposes, Usually the files are made
of high-zpeed steel, specially heat-treated,
so they can be vsed with equal eaze in
working metal or wood. Some of the
forms are so delicate or intricate that ti!ﬂ
teeth must be cut by hand.

'I.I'u:

Raotary File to Shape Hamimer Handle, and Va-
j Ty Empl-u:r or Carving ar Eunwmc

Jiﬁ’
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Top, Frame of Ten-Foot Mechan-
ical Man as Workman Makes
Conpections far Arm Movessonis:
Lefy, Young Lady Adjusizs Cose
af the Echot; on Exhibiton in
the Hall of Scienoe, the BMechan-
ical Man Paoints o His Sromach
and Lactures as Moavies of Diges-
: byverm Flash

Bottom, Left, Motor Company’s Exhibition Buildings at the Waorld's Fair: Note the Ulira-Modern Archi-
tectire; Bottom, Eight, Quarter-Mile Hard-Surface Track on Which Auwtamabiles Are Demonstrated Doadly;
Racing Drivers Subject the Cars 1o Unusual Tests on the Track
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Electrical Wizards Present Latest Marvels

Top, Inlsid Micarta Wall
Panel, Showisng in Ulira-
Madern Diedign How One
Kind of Electricity Performa
Many Taska; Lueft, Ten-Foot
Madel of Fifiy-Stery Sky-
werafct in Goeneral Elecuric
Company’'s Exhibit Demons
sirates Advanced Methods of
Lighting: Right, Workmen
Completing Low-Hoad Hy-
draelectric Sration with Trans-
miakian and Tristribution Serv-
ing Rural Communities: “This
Is Part of Electrical Central-
athition Indusiry's Diorama ae
the Warld's Fals

Above, Largest Incamdescent Lamp

in the Warld, Fifty Kilewates, and

the Smallear, Abone the Size of a
Girain of Wheae
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Man-Made Wonders Rival Those of Nature

-""wf'

Right, Heat Eagune E.l'l!"lﬁiﬁ!:r'.g al  Bimetal
Disks o5 e Engd of a Lever: Disks Fall Al
ternately on Hot and Cold Plates and Conse
guently Jump from Ope to the Other Inces-
safitly; Engine Is Exhibited by Westinghotise

gt Tt e b B
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e
FOLATHEAN COUDR LWITS:
WITIE RITLEC RS COCEAl =
AROLAE PO

Baowtamn, Man-Made Waterfall, a Feature of the Minnesota State Exhibit. Is Shown Surroonded by Matural
Scenery| Artist's Drawing Reveals Method. by Whick-Hidden Lights Illuminate the Seven-Foor Falla
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Story of Industrial Progress Told by Models

Top, “"Clock of the Ages” Shows Perlads
of Barth’s Development; Twelve-Foot Rim
of Gless Is Dlemingted as Hour Hand
Passes: Fevoletion of Hasd an Small Dial
Hepresents 100000 Years: Pictures in
Frame Abaove [Mal Shaw BEarth's Condition

Tap, Lefi. Toy-Size Printlng Press Operates Jast
Like Itz Big Brother, the Flat-Bed Web Preas;
This Tiny Machine Is an Exhibition at 'Warld's
Fals: Bottem, Models Demonstrate Development
of Electrical-Generating Equipment: Among the
Madels Eepresented Arg SBavery's Pumping En-
giig snd Bailer of 16498, Watt's Single and Dou-
ble-Acting Steam Engines of 1769 and 1782, Cor-
lz83" Engine of 1849, Vaolta"s Electric Cell of 1804,
Ampere's Magnetic Propertiea af Electric Clrounle
of 1820, Faralay's Magnete Electric Machine of
1831, Edizon's Dynama of 1879, and Others

Aper Pholos
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- DRIFT EOTTLE MAKES RECORD
FROM U, 5. TO NORWAY

.|"'|
\":\
N
B o
(g ocean currents affects certain gpecies of

To help determine how the drift of
commercial fiish, a bottle was set adrift by
the L. 5. lI&p:-.’LTtlnlznt of commerce bureau
of fisheries am April 21, 1931. The bottle
recently—wa® returned to Washington by
a hsherman who picked it up near Ham-
merfest, Norway, about 4,350 miles from

é
the point of release, While it is impossible
fo determine the route the bottle may have
covered, this is believed to be a record dis-
tance for a drift bottle set out in the in-
terest of science. A record kept on re-
turned bottles indicates a drift schedule
of 515 days from the New England coast
gk, (0 Ireland, 562 days to Scotland and 582
dayvs to the Shetland slands. Bottles re-
turned from such great distances have bt
}; little value, They merely show that some of
the eggs spawned on this side of the At-
lantic drift out into the Gulf Stream and
perhaps hatch far at sea where no food iz
avatlable for little fsh,

MOVING POINTER FOR RAIL CAR

SHOWS NEXT STATION .~ Lot I||

Passengers traveling Diesel rail t_‘.l}ﬂf_‘h{:i
in England are kept advised constantly
not only of the speed of the coach but of
its location as well by gauges mounted in
the front of the car. The position iz indi-
cated by a moving pointer which travels
over a graduated scale, indicating on what
section of the line the car is moving and
showing the next station,

ol
L

Indicater in Railway Coach Which Shows Pasengers
the Mext Sration as T'rll.n .ﬁ.ppm:::h.ﬂ In
i
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Tap, Looking at Fim Pleturea in SlmpliBed Seereoa-
soope; Bottom, Lever Contrels Film

FILM I& USED IN sSTEREOSCOFE
THAT FITS POCEKET

small enough to fit in the pocket or
handbag, an improved stereoscope uses
movie film instead of the large pictures of
several decades ago. When you ook
through the double lenses, flat photos ap-
pear to have depth, height and width, giv-
ing the effcct of distance between ohjects.
Pushing a lever shifts the film to another
picture. The stereoscope 15 made of pol-
ished bakelite with two crown lenses,
Thirty-five millimeter Alm 15 used, with
ten to twelve views in each roll

@ Popular Mechanics Magazine doez not
publish the name of the maker of, or deal-
er in, any device described in itz pages, but
this information is kept on file and will be
furnizshed by our Bureau of Information
fipow reguest, accompanied by postage.
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« C. SHANKS
Unfted States Army, Retired

HE First United States cavalry parad-

ed for the last time as a mounted or-
panization on December 14, 1932, at Marfa,
Tex, At the conclusion of the ceremony
its commanding officer barked an ultimate
command to this oldest and bhest-known
regiment of horsemen in America.

“"Dismount !

The troopers stepped down from their
horses, grasped their bridles and soon aft-
erward were leading the animals to the
stables to be surrendered to caretabkers,
Then selected personnel of the regiment
boarded trains for Fort Knox, Ky, there
to be revamped, trained and molded into
our first regiment of “mechanized cav-
alry.” This event has great significance
for millions of Americans,

It means that whoever in America can
drive an automobile is already partially
trained for service in the next war. After
more than forty-four years on the active
list of our army, I know enough about
war to hope there won’t be another; but
my common sense tells me it is a vain
hope. Likewise my common sense tells
me that the better we are prepared, the

0

Lefe. Sound Locatar
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more we are likely
to have vears of
peace, What I want
to discuss here are
certain aspects of
that preparation for
—peace. The proposed system of the war
department contemplates, under a general
plan, the mobilization of six field armies
and supporting troops, approximately
4,000,000 men. Many a lad who now is
driving a delivery wagon or a farm trac-
tor, myriads who are driving pleazure
cars, are possibly unaware that their skill
at this work is something which has been
taken carefully into account by the pro-
fessional defenders of the nation,

Curs is a mechanized genius, and the
war department’s mobilization plan 15 a
scheme more cunning than ever hefore
existed in the United States for the appli-
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cation of our native skill to its defense.
A voung man who gayly drives his auto-
mohile on some peaceful errand, at sixty
miles or more an hour, is better equipped
to become an effective member of a mod-
ern army than one of those rough-riding
cowhboys who hastened to “join up™ in "8,
To show how true this iz, conzider the

new organization of the First Cavalry.
Just think of it! A regiment of cavalry
with not a horse in it. It was organized
nearly a century ago as the First Dra-
poons for service in the Black Hawk War,
and thereafter it hunted the enemies of its
country on horseback. Nowadays it has a
covering squadron which ig trans-
ported in seventeen armored cars;
a scout troop transported in sev-
et light, fast tanks, and the main
part of its offensive force consists
of a combat squadron of two

=
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troops, each of which iz transported in
thirteen light, fast tanks. Other automo-
tive equipment has been provided to carry
thirty-two machine guns and fifty riflemen,

The essential military purpose as ex-
pounded vears agpo by the Confederate
cavalry leader, Gen. Nathan Bedford For-
rest, to get there “furstest with the most-
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est men,” is here met by having in the reg-
iment three or four score men who know
how to drive automobiles, That is much
simpler than training every man in a regi-
ment to be comfortable and capable on
horsehaclk !

This new cavalry regiment can go far-
ther, faster and strike a harder blow than
the old-fashioned regiments of horsemen.
It could harry an enemy in retreat until
that enemy had lost all semblance to a
military organization,

Of course, cavalry is no longer expect-
ed to serve as “the eyes of the army.” That
15 what it used to be. In May, 1862, Gen.
George B, MceClellan was operating near
Richmond, Va., against the Confederate
army under Gen. Joseph E. Johnston.
On May 31, General Johnston was se-
verely wounded, He was succeeded by
Gen, Robert E, Lee, the ablest soldier
America has yet produced. Lee sought
at once to launch an offensive cam-
paign. To do this he needed positive,
accurate information as to the disposi-
tion of McClellan's forces. By reason
of its speed, the cavalry was relied up-
on to gather information about the
enemy’s movements.

On June 12, Lee started out his fa-

POPULAR MECHANICS

In Circle, One of the Fast Martin
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mous cavalry leader, J. E, B, Stu-
art. On June 15, Stuart returned.
With the loss of one man he had
ridden nearly 150 miles, entirely
around McClellan's army. 'With the 1,000
troopers who accompanied him, Stuart
had destroved large guantitics of federal
supplies, had taken many priconers, and
had alarmed McClellan for the safety of
his communications, Most important ofi
all, he had brought back to Lee definite
information about the dispositions of
the union army, which resulted not
long afterward in McClellan's ens
forced abandonment of his Peninsular
campaign and his return to Washing-
ton by water transport.

This reference to Stuart's recon-
naissance 15 made for the purpose of
illustrating the use of cavalry as it ex-
isted during the Civil War and all
prior wars. Cavalry operating in large
masses under such leaders as Murat,
de Kellermann, Sheridan, Stuart and
Forrest has plaved a tremendously
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important part. Its mission was to keep
contact with the enemy, to gain informa-
tion as to his movements, and to screen
the movements of its own army. By sud-
den attacks, usually upon the flanks, cav-
alry has many times turned the tide of
battle. In following up and harassing a
defeated foe, the cavalry was simply in-
valuable,

Today, within an hour, an airplane could
make the reconnaissance which required
of Stuart four davs of strenuous march-
ing. The airplane, the tank, the machine
run and the antomatic rifle are new fac-
tors which would make the use of horse-
en in large masses sheer folly. Hanni-
z terrible Numidian cavalry made of
iae one of the most disastrous routs

MECHANICS

of all times, yet a single machine-gun com-
pany, judiciously placed, could have anni-
hilated all of his horsemen. Times change,
and methods must change with the times.

In efficicney and in fighting force the

mechanized cavalry regiment will far ex-
ceed the old mounted regiment, It is ca-
pable of greater endurance and far greater
marching power. If our first regiment of
mechanized cavaley proves the success its
sponsors anticipate, it is not too much to
say that nearly all of our mounted regi-
ments will be reorganized—without horses,

An analogous change is under way in
our field artillery. Until a few months ago
all of our batteries were horse-drawn. But
the doom of the horse seems no less cer-
tain in our ficld artillery than in our cav-
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alry, Qur first regiment of “motorized
ficld artillery™ has now been under wav
sufficiently long to promise a great success.

On November 9, 1931, the war depart-
ment approved an expenditure of 312,000
for the purchase of eleven one and one-
half-ton trucks of commercial tvpe and
five station wagons, including the neces-
sary vehicular aceessories, equipment and
modifications. With the exception of the
four “gun trucks,” the remainder of the
convoy arrived at the Holahird depot,
Baltimore, Md., to receive special body
maodifications. The four gun trucks were
gent to the arsenal, Kock Island, 11, Each
truck had transportation facilities for its
own gun crew of six men and a driver, in-
cluding their equipment and fifty rounds
of ammunition, In addition, each truck
towed a seventyv-five millimeter pun,
mounted on a specially modified carriage,
with stout pneumatic tires and high-speed
bearings,

The value of anv attempt at improve-
ment lies in performance. Let the facts
speak for themselves, The four gun trucks
left Rock Island arsenal on April 4, and

%ﬁﬂngﬁdﬂ Service
fle, Above, Com-
pared with the Gar-
anil Sesnl-Auromatic
Recently Adopted
for Bervice Usa

arrived at the Holabird depot, Baltimore,
Md., on April 7, after delivering the guns
at the Aberdecn testing grounds., The to-
tal distance covered was 8742 miles. On
fat roads the average speed was twenty-
six miles per hour, Coming across the
mountains the average speed was 176
miles per hour, Within four days these

gun trucks had covered a distance that
would have required well nigh a month
with a horse-drawn battery.

Thorough tests at both Forts Bragg
and 5ill show that the “cross-country™
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powers of the motorized battery are fully
cqual to those of the horse-drawn hattery.
There are few hits of terrain, either in
mud, sand or muck, which the motorized
battery cannot negotiate with an case
fully equal to that of the horse-drawn bat-
tery, But the great superiority of the mo-
torized battery lies in its speed. On fair
roads the motorized battery can travel 200
miles within a few hours, It can then cut
ACTOSS Ccountry, where its cannonecrs may
then step from their trucks, and at once
g0 into action.

You would not expect a crocodile to
frht with 1tz meagerly developed hmbs
when it has terrible jaws, and can strike
fearful blows with 1ts heavy taill. So it 15
with nations, and so the United States is
now set to make swift use, in time of war,
of its great inventive and manufacturing
talents. The world has never seen a coun-

MECHANICS 55

try 5o well equipped
to produce muni-
tions where so little
reglization ol that
Power I'_"!-..'i:-if:i-

In the last war we
were perilously close
to disaster months after we had become,
theoretically, a belligerent. Few people
realize the critical sitwation of our pov-
ernment in December, 1917, Fewer still
know what it was and who it was that
saved the day. A senate military-commit-
tee investigation disclosed that thousands
of soldiers in our camps were without
overcoats or woolen uniforms, Soldiers
were drilling with sticks because there
were no rifles to give them. Airplanes,
machine guns and field artillery were lack-
ing. Transportation, both by land and sea,
was in desperate plight,

No adequate provision had been made
for a shipping base in the great port of
New York., Asa consequence the railways
leading to that city were erowded with
cars as far away as Pittsburgh and Buf-
falo, A great coal famine followed, caus-

[ Continned 1o page 114A)
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Bottom, Giant Diesel Engioes
Which Drive the Submarine Are Shown on Factory Testing Block

Top, Grear Britaim's Latest Submarine:

Mammoth oil-burning engines, which
produce greater power than herctofore
used in underwater crafit, propel the latest
submarineg, the H, M. 5, “Thames,” recent-
ly launched in England. In official tests,
the submarine developed a speed of twen-
ty-two and one-half knots., Twin engines
of the heavy-oil Diesel type contain ten
cylinders each, producing 10,000 horsepow-

er at 405 revolutions per
minute. The "Thames"”
is 345 feet long,
displacement of 2,680 tons
when submerged.

with a

NATIONS TO SCRAP
M-F‘LNY SHIPS AS
b3 L., JOB AID

‘-.I:m:r 40000 toms of
Germany's inland ship-
ping has been ordercd
gcrapped to Improve cons-
ditions in the trade and
to imerease emploviment
in the shipyards, The ton-
nage 15 aboirt |.1..,1|‘ per
cent of that nation's i|'-

land shipping, Some 1,300
vessels are included in the
order. About six months
apo, Germany bepan
scrapping 400,000 tons of
ocean shipping, making
available to other indus-
tries about 240,000 tons
of serap iron and 3000
tona of nonferrous metal scrap.  British
ship owners have proposed the gscrapping
of 2,000,000 tons of vessels and the build-
ing of 10000 tons to provide employ-
ment for 270,000 men over a three-year
period, The proposal is that the govern-
ment should indorse the ship owners’ hills,
taking a mortgage on the new vessels for
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MOVIES IN HOME Li..‘-}
A
Sa} d 50 Cof L as
to be suitable for the home,
gchool, church or other non-the-
atrical purposes, a reproduocer is
available for projecting sixteen-
millimeter sound-on-film movies,
The machine is the product of
the Bell and Howell company and
is of the same basic design as
their silent projectors. It is
mounted on a new sound head
that reproduces all classes of
sound with excellent Gdelity, IPro-
vision is made for a microphone
and also for a turntable pick-up,
thereby giving both disk and film
reproduction. The entire appa-
ratus 15 contained in two cases
weighing only thirty pounds., The
speaker case has provision for
four 1,000-foot reels, speaker cord, reel
arms, one spare tube of each type, spare
photo-electric cell and other equipment,
while the projector, amplifier and sound
mechanism are mounted in the other case,

ih2 (e 7
LIGHTED PATH ACROSS E&ﬂ-,?

PROTECTS PEDESTRIANS

INuminated street croszsings are being
tricd out in Paris for the protection of
pedestrians, A Tghting apparatus throws
a beam of hight across the pavement as a
warning to motorists that pedestrians are
about to crogs, The device has been found
useful in poorly lighted districts,

Miuminated Sirest Croming T!‘i'..F:ur'i: "L'.?hin:h-L.i.ghu Up
Pedestriani and Warnas Motorests

ey, f Mv—mﬁ
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FLOWERS PACKED IN CARTONS J 1y

GROW WHILE IN TRANSIT

Growing roses are now being shipped
in individual cartons so packed that they
need no watering or other attention while
in the hands of dealers. When removed
from the carton, the root block 15 soaked
in water, then placed in the ground. Ina
week or two leaves appear, and blooming
roses the first season are a feature of the
marketing svstem.

HIGH SPEED OF EYE MEASURED
IN

Speed o Ry wng digit
has been measured at three twodthou-
sandths of a second by a machine built by
Prof. Robert B. W. Hutt, of Trinity Col-
lege, to ascertain how many objects the

eve can see at a single glance. The test ~

objects were Arabic numerals on a white
card. With two digits on a card, such as

EA ;{«?JDNE pIGIT ¢ (Y 2
e I re

S

™

)

gl“
o
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J

37, he found that every person tested ~==—

¢ould see and read one, but never hoth,
of these numbers at a single glance. The
length of a single glance will vary with
individuals,

€l One meat packer is putting a hacon per-
fume into the ink used for labels, to make

E package smell appetizing.

e et B/



N an electrically operated hot-
house on the roof of the General
Eleetric research laboratory at Sche-
pectady, scientific *farmers” are
growing crops which would causze
dirt farmers to stare in incredulous
amazement,

For instance, there was the grape-
fruit plant six weeks old, twao inches
tall and in full Aower. Nothingr so
very unusual about that, vou might
hazard, vnless vou happen to be a
rrapeiruit grower and know that
under normal conditions thizs plant
does not fower antil it is from hve
to ten wvears old and at least a few
teet high. Then the baby grapefruit
becomes about as remarkable as a
boy in rompers with a full beard. But
the practical farmer visiting this rooftop
greenhouse would be no more startled by
the grapefruit than by some of the other
plantg, for he will find sugar cane, cotton,
tomatoes, California redwood-tree seed-
lings, tropical plants and up-state New
York vegetables growing side by side with
familiar products of the sunny south.

At first glance they appear just one big
and happy family of plants from cvery
clime thriving under the same roof. Then

Top, €, M, Mears and

th X-Ra

4 e o~ n itm:r things. On
closer inspection Mhany ol the varieties of
fruits, vegetables, Aowers and farm crops
are found to be radically different from
those in field and garden. There is a lemon
tree a few weeks old and in full leaf, some
of the plants have twisted stems and oth-
ers possess donble leaves and various oth-
er abnormalities,

Not a very promising crop, one might
surmise, until he learns that these plants
are not being grown for the erop. Instead



Top, Interior of Electric Greenhouse; Center, Flower-
ing Enul-ﬂml.t Flants, Five Weeks O, from X-Rayed

Eelow, Lefr, Sonflower from X-Rayed Seed,
Rtht. HMaormal Plaot

some of them may be the great-great-

grandfathers of our plants of the future.

For in this laboratory greenhouse, two

experimenters, C, P. Hazkins and C. N.

seeds, plants, bulbs a.m[
flowers to the energy «
X-ravs in an effort to re-

alize the deeam of the ex-

:
‘ 1.".|-||_:-1'-.'I HE = .-\.|_:|h_ix_'|;:i||g
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}
l perimental brologist for
Fenerations—to change
the hereditary character-
istics of plants and ani-
mals, to make and con-
trol variations, and thus
to ereate new species at
Mother Nature, if left to herself,
proceeds at a snail’s pace in exercising her
inexorable laws through thousands of
vears to bring about the evolution of spe-
cies, In his attempts to outwit or speed
up nature’s processes, man has subjected
living matter to the action of heat and
cold, starvation and repletion, chemicals
and electric currents directly apphed And
always, no matter how great the injury in-
flicted, mormal reproduction has followed.
As a result, the farmer has been dependent
on hybridization—cleverly using chance
variations to perpetuate such improve-
ments as might occur at random,
Although man has been experimenting
with the effects of X-ravs and cathode
rays on plants and animals for a long time,

will.
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it has been only in the last few
vears that science has realized the
tremendous potentialities of such
ravs in the alteration of heredity
and the production of new spe-
cies of both plants and animals,
Today the work is proceeding on
a dozen different fronts although
the experimenters frankly admit
that what has thus far been accomplished
is really infinitesimal when future possi-
bilities are considered.

Practical results in producing improved
varieties of plants, however, are already
plentiful enough to lend encouragement
to investigators, In California, for in-
stance, two variants of cotton were pro-
duced, one with giant seeds, the other with
the seeds free and unattached to the fiber.
The former plants open the door for a
variety of cotton with greatly increased
vield of cotton-seed meal; the latter may
simplify to a great extent the expensive
FINOMmg process.

Others working with X-rays have pro-
duced barley growing on vines instead of
stalks, mosaic corn with several types of
kernels present in each ear, potatoes with
more and larger tubers than the parent
stock, and a number of new varieties of
tobacco,

These new plants were literally blasted
into existence along with numbers of oth-
ers which were discarded because they
were deformed or abnormal in other re-
spects, Thus men are using the magic of

Tap. the Rooftop
Greenhoise at the
General Electric
Plant; Right, & |
Lumﬂmdhﬁ I
from X-Rayed Seed
Compared with
Mormal Plants

the X-ray to cauge the very stream of life
to alter its course. They admit the mech-
anism of these changes is only partly un-
derstood at present, but it is believed to
be tied up in some way with modification
of the chromosomes—the determiners of
heredity which lie at the centers of the
cell nuclet,

The foree of the X-ray affects these he-
reditary determiners, but exactly how they
are affected must today be left almost en-
tirely to chance. New patterns of life are
thus being formed by a combination of
chance and choice, for Mr, Haskins points
out that the X-ray, used apparently in the
same way and under identical conditions,
may stimulate the course of life to in-
creased productivity, deform it, destroy it
slowly or blast it instantly to death. To-
day it is mostly a matter of aiming the
invisible rays at an invisible object, trust-
ing to chance for a “bull’s-eye,” and seg-
regating the good results from the bad.
For to produce a hereditary mutation—a
marked change in variety persisting gen-
eration after generation—the ravs must
affect the germinal cells rather than the
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body cells of the organism., So, at the
Schenectady laboratories, as at other re-
gearch centers, the seceds of chance are
submitted to the tests day after day and
month after month, They are placed un-
der the influence of 200,000-volt X-rays for
varying periods, then they go to the elec-
tric greenhouse to be planted beside un-
treated control groups,

This hothouse itself is a marvel of pre-
cision farming as practiced by the scien-
tist. The temperature for this little “farm™
is maintained by thermostat-controlled
electric-heating elements  beneath  the
growing benches, and in ad-
dition, the soil is heated elec-
trically by means of cables
buried beneath the plants.
The automatic regulation of

Above, in Right Hand Man Haolds Narmal Grapefouit

Flant One Year Old; | Left Hand, Year-Obd X- lﬂd

Flant Which Flowered at Six Weeks; Below, X-Eaying
a Flant in a Lead-Lined Eoom

heat in the soil and above it provides a
constant and determined temperature, a
record of which is kept day and night,
When the plants. are moved to outdoor
plots, records are kept just as carcfully,

One end of the little greenhouse is built
of solid wood and here work with artificial
lighting is to be carried on, lamps of vari-
ous types providing the only illumination,
Past research has already indicated that a
differing degree of efficiency in crop pro-
duction is obtained by the use of the same
lamp at different wattages, and the feld
for investigation of illumination with gas-
filled bulbs is rich in possibilities.

Thus far most of the experiments have
been conducted with plants, but fruit flies,
small fish and caterpillars have also been
studied to a limited extent. Caterpillars
which differed materially from their an-
cestors were produced by subjecting eo-
coons, moths and egrs to dosages of
X-rays, Some of them had more than
four horns or tubercles on the fore seg-
ments of the body, and some of the moths

[(Continned to page 120MA)
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BELACK BULBS' INVISIBLE LIGHT
AIDS PHOTOGRAFHY IN DARK

Twao black lamps, a recent product of
the Westinghouse Lamp company, pro-
duce invisible light, pure ultraviolet radi-
ations, that make possible the taking of
photographs in the dark. One of the
lamps consumes two amperes of electric-
ity and the other five. Ninety-nine per
cent of visible light is abzorbed and eighty
to eighty-five per cent of ultraviolet rays
is transmitted by these bulbs. At present,
one lamp requires a time exposure of five
to seven seconds to take a photograph,
but an increase in the amount of ultra-
violet radiations, or “black light,” would
make it possible to make snapshots. In
aviation, the lamps are placed 2o that only
the dials are illuminated in the pilot's
compartment, making for improved vision.

. VAST POWER STILL UNTAFPED
“ IN TENNESSEE RIVER BASIN

Less than twenty per cent of the water-
power resources of the Tennessee river
basin has been developed, although forty-
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six plants producing 876,000
hotsepower are in operation. The
total water-power resources of
the basinare about 3,000,000 horse-
power available fAfty per cent of
the time, or about 2,500,000 horse-
power available ninety per cent of
the time. On the basis of the
present practice in installation of
water wheels, about 5,000,000
horsepower of water wheels
would be required in the develop-
ment of all the basin’s resources.
Of the water power now gencrat-
ed in the basin, 700,000 horsepow-
er is used to drive generators of
public-utility plants and about
175000 horsepower 15 used by
manufacturing plants, many of
which generate electric power for
their own use,

]
- ﬁjEDLATDR STOPS WHEN
COFFEE IS DONE

When coffee is ready to serve,
the percolating process is stopped
automatically in an electric per=
colator equipped with a simple
but effective ball valve at the base of the
pipe leading to the coffee. Thus boiling
water 15 prevented from being pumped
over the surface of the coffee. The ball-
valve pump consists of a small chamber
placed in an offset at the lower end of the
percolating pipe. At the first appearance
of steam in the pipe, a back pressure is set
up which causes the ball to seat itself and
effectively cut off the flow of water up-
ward toward the coffee,

Percolator with Ball Walve Which 5 Circulation
Jq0e

BT When the flen Is
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Some of Actors Whase Lilelike Movemenis
Amuose Awpdieoces in Vienna Theater

LIFELIKE MOVEMENTS OF
ROBOT ACTORES AMUSE
AUDIENCE

Tiny robot actors, on a small
but modern stage, provide amuse-
ment for the audiences of a “hg-
pre theater” in Vienna, Mechan-
ical ingenuity and artistic skill
both contribute to construction of
the figures, about eighteen inches
tall, which go through their move-
ments with a grotesque grace that
seems natural. Muszic and intri-
cate lighting effects serve to
heighten the illusion. Maost of the
figures are carved from wood, but
leather, parchment, sea shells and
ivory are also uged. The human fipures
Wrar costiines ];u-'i.l-hl_'.-' decorated and their
movements are quite different from those
of marionettes operated by wires from
above, Instead of wabbling and jerking,
the figure-theater stagefolk wallk, kncel
and rise with dignity, raise or lower the
hands gracefully, and look up or down
expressively. The eyes are inset and are
capable of manipulation to express cmo-
tion. The figures are controlled with wood-
en rods from below, and remarkable scenic
effects are prodoced with chemical crys-
talz which change and grow before the
eves of the audience,

CANNED WORMS FOR ANGLERES
WILL LI

A
Fistterhefl 2t Bol obtain live angle-
worms packed in cans. Five dozen worms
are contained in a ventilated can, clean
and odorless, with sufficient food to last
them for several weeks if the contents are
kept moist, and the can 15 kept where air
circulates. The worms, of course, must he
kept away from the direct rays of the sun.
e T
f[Removing the shine and restoring the
nap to worn garments are possible under
a French chemist’s process.
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Mainmast of the “fArizdma,™

THREE TRIPODS SUPPORT MAST
OF MODEEN WARSHIP

Looking up at the mainmast of one of
Uncle Sam’s fighting ships, such as the
U, 5 5 "Arizona,” one observes what at
frst appears to be odd construction. Ac-
tually, the mast is supported by three
sturdy steel tripods instead of one, amd
any one will hold the mast up in caze the
other two should be shot away.

VIOLET RAYS IDENTIFY SEEDS
1;'—\31' LIGHTING UP ROOTS

Ce¥tain seeds can be distinguished from
others in & mixture by exposure to ultra-
violet ravs. Ttalian rve grass, sometimes
mixed with the more expensive English
rye grass, is easily identified when its
germinated secds are placed on fAlter pa-
per and subjected to the short ravs, The
paper around the roots of Italian grass

Which Is Supported by Throee Stee]l Tripods:
Any Ons of Them Wikl Hold In Up i Others Are Shot Away

MECHANICS

gives off a peculiar glow
while that around the
English grass roots shows
no change. United States
d'i“paf‘tl ment of agriculture

51 thod
to protect farmers in buy-
ing seed.

BOY BUILDS AUTOS

FROM OLD PARTS

Three vehicles which
he calls “getabouts™ have
been built by an eighth-
gratde schoolboy in Ari-
zona from discarded au-
tomabile parts and other
odds and ends. One four-
wheeled car has a three-
quarter horsepower
washing-machine motor,
a battery and coil from
an old automohile, steer-
| ing wheel and shortened
springs from a wrecked
car, wheels from a coast-
er wagon and a home-
made belt wdler. An aunto
parking light with a larg-
er lamp is the headlight,
| a motorcycle horn gives
warning when the car
reaches its top speed of
ten miles an hour, and motor compression
and the driver's feet serve as brakes. An-
other car has three wheels, is powered
with a two-cylinder motoreyele engine and
makes gixty-five miles an hour. The third
has four wheels, two from a motorcyele
at the rear and two from a coaster in front.
A lawnmower motor speeds it along.

Echoolboy's Homemads Auto Which Derives Its Power
from 2 Washing-Maching Motor
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AKES COLOR PHOT
ON A SINGLE FILM((, Y 5..

color photographs can be made at J

POPU
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i Single shot on a single piece of flm, by

™

usingh a Ccanera
Poirier. Th j

black pictures.

invented by Maurice. D'
i5_the same as when
the ordinary camera makes He :
Poirier's camera has 5% . "ﬂ'_.
crown-glass lens ground so that it looks
like o mimature pyramid, consizting -IJ-[,'_-.WJ” =
four prisms abutted base to base at an axle & .

angle of forty-five degrees. To receive the
quartered light, the cclluloid base of thﬂh,.-
frames of Alm 15 divided into four square
parts, three of which arve colored preen, >
purple and orange, with the fourth, black/

and white. Thus, four images are taken;

1l alike except in color.

Developed in

the usual way, the negative is then print

1 a second strip of film carrving an emul- ~
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sion sensitive to light of all wavelength® wrorproos Covers tor Trouses Logs Tatended for Raing

or colors.

A projector, equipped with @3-
special prismatic lens, resolves the fouxs |

W

images thus produced into one image

tinted to the most color-loving fancy. The

process elim [:r|..1 [

he mse

metal  with
shaoulilers,

i hltefs.

P3 PICOTS

MISTAKES * [

TErudent flvers at
E'-ﬂ:-%{g‘i;:h ool of
acron ics may
make a mistake or
“pull a honer”
once, but they sel-
dom are guilty of
the same error
twice. The reazon
is the Flying Jack-
ass club which has
a2 §te amblem a
little animal of

wings sprouting from the
Each student

who makes a

mistake which he would not have made
had he stopped to think i3 made a mem-
ber of the club, presented with the em-
blem to take home and polish, and is or-
dered to write a full report of the blunder,
which is filed in a compartment in the

waooden base an

which

the emblem is

mounted, One member clambered out of
a zhip and left the ignition on, another
came down at night without landing lights,

a Q_?rh(&r 'r&_.gl:lilL}' f similar errogs.
A wo’ﬂ/mh( Cf«-»g,f_._
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Weather; They Are Easy to Attach

MUD GUARD FOR TROUSER LEG
IS EASY TO PUT ON

Mud guards for trouser legs are now
available to men starting out on rainy
days. They are made of lightweight wa-
terpraot material, slip on over the trousers
and are attached just above the knees
with small fasteners. A permanent crease-
is sewed down the center and the guards
are packed in a rubber case which can he
carried in the pocket, They can be ob-
tained to match a suie.

FLEXIBLE STEEL RULE FORMS
ITS OWN COIL SPRING ( {a '/

Ocenpying little more space in the pock-
et than a watch, a flexible steel rule ex-
temds auntomatically to mare than six feet
when two releases WAl 38
are pressed. The
flexible steel is
cotled In a round
metal case and
thus forms its own
coil spring to ex-
tend itsclf. Tt is
recoiled in o few
gecond: by push-
ing the exposed
length back into the caze. This rule is
particularly handy in measuring ohjects

ot various shapes, sugh as pipes og boxes,
(R
Houei A

A
puare. bust]
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Top, Inspecting Skeina of Rayon; Below, Applying
Lacguer with ﬁprur GGun ﬂpﬂauﬂ' mv:| Air from Tire

s
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COTTON . is

ATE bulletins {rom the court of King
Cotron :

A refrigerator liguid has heen devel-
oped which will not burn, has practically
no odor, 15 almost inactive chemically
and whose fumes are not poisonous when
breathed.,

Midwestern cows increased their milk
output and gave milk with a higher but-
terfat percentage, when fed a sugary food
maide from cellulose,

A revolution in cotton planting is pre-
dicted, If this oceurs, cotton raisers will
tT}' tin pTl'.I-IIIL'I:CE' a5 man:.r tons l'l-f l"_l:!l‘ttﬂfl
plants as pogsible on ecach aere instead of
atriving for high-grade fibers, The entire
crop will be harvested like hay and will go
ta a factory for conversion into gunpow-
der, unhreakable automobile windows, pa-
per and pamt materials.

It would be a simple matter chemically
for vou to get drunk on vour shirt or use
it to sweeten vour breakfast cereal,

You may find dificulty in connecting
some of the bulleting with King Cotton,
in understanding, for instance, how a new
reirigerant is related to a bale of the white



Cotten Gomg to the
Gin; It May Réach
Consumer m8 Any-
thing fram Gunpows
der to Scuffless Shop
Heels : Imsert, Chem-

ist Making Labaora- !
tory Tests of Dhyves

fibers, But related it is,
and by a fascinating chain
of circumstances. Colton,
explains Die, W, 5. Caleott,
director of the Jackson
laboratory_of E, 1. D de—Nemmmrs
and company, differs from other textile
materials because it-€an be used in its
original state or cann be converted into an
almost endless number of other useful
ing Cotton in his original
n rise to vast dve industries
and the mumerous organic chemical
plants devéloped from them. Asa raw ma=-
terial=being an almost pure form of cel-
lulose—King Cotton has created an equal-
ly amazing numher of other enterprises,
Although at first more precious than
silk, cotton eventually found itz rise to

greater popularity hindered _—a
not by cost but by the dull 8
appearance of the fihers, )

Chemists solved this by developing the
mercerizing process in which cotton i\
treated with Ive to make its fibers glossy.
Then they went a step farther and dis-
solved cellulose 1o chemicals, squirted the
aolution through fine holes into an acid
bath, and got artificial silk known as ray-
on, chemically the same as cotton—still
cellulose. Either wood or cotton can be
used as the original supply of cellulose. In
time cotton may become the chief source.

S



If the
through a slit instead of a seriez of fine
holes, the product is a thin, transparent

treated  cellulose 12 sgquirted

sheet. You find it evervwhere—around
candy hars, on cigaret packages, and wher-
ever good appearance or the keeping of
moisture out or in is desirable. It iz called
cellophane.

The original cellophane was excellent
for many purposes but it was not water-
proof. So, Dr. W. Hale Chareh, who to-
day knows more about cecllophane than
maost people think there is to know, start-
ed out to make it moisture-proof. He per-
formed 200 experiments, then he found
the answer, a special coating applied to
hoth surfaces of the cellophane sheet, The
method can also be used for waterprool-

SEd-2lre "N

' "
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ing rayon. Artificial silk whether in sheet
or thread 15 the simplest chemical form
assumed by King Cotton when he goes in-
to disguise. Not long ago research chem-
15ts united cellulose with acetic acid and
produced another material that can be
made mto threads or sheets. This cello-
lose acetate can be dissolved in lacguer
solvent but not in water. You may meet
it some day in a lining in the new suit vou
buy. The soft, lustrous material makes
the coat slip on as if it were lubricated.
By continuing to assemble molecules
of cellulose with those of varipus other
chemicals, chemists can produce an im-
posing artay of useful productz. Cellulosze
united with nitric acid becomes mitrocel-
lulose that may be converted infto imifa-
tion ivory, lacquer for vour awtomobile,
photographic film and smokeless powder.
When treated with camphor, nitrocellu-
lose becomes plastic and easily molded. A
different chemical treatment makes nitro=
cellulose stick to glass—and safety glass
for automobiles is the result. In another
part of the car it may bhe found as an arti-
ficial leather, Bacteria can be persuaded
to work on cellulose and produce indus-

Abowe, Machine Punching Holes in Motion-Picturs
Film, and Spools and Skeln of Rayon Yarn Made fram

Cotten; Helow,

Cutting Pyralin Sheets in  Making
Hnn-ﬂh:mntﬁn

Automobile Glass
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BEoom Furnished
with Cellulose Prod-
wets ) Below, Making
Articles of Celluloze

Products

trial alcohol, various acids and synthetic
manure for fertilizing planta.

King Cotton was responsible for most
of the growth of the synthetic-dye indus-
try, so he can be given credit for a vast
number of drugs, paint pigments and in-
dustrial chemicals developed more or less
a3 by-product: of dyve making. Today,
dyes themselves are giving chemists little
catise for worrv. It is even possible to
weave a shirt from two kinds of thread,
dip it inte a vat of dyve, and have two col-

MECHANICS

Insert, Wallpaper Which Can Be Washed with Saap
and Waiter: Cellulose Products Make This Paosalble

ors upon removing 1t. This mixing of dyes
which are selective in their actions cuts
down manufacturing casts,

The dye industry years ago broke its
bounds and branched out mto other ficlds,
That is theexplanation of the relationship
that extstd amd the new
refrigerant mentioned at the opening of
this article. Bvery high-school chemastry
stident knows that phenolphthalein is a
changeahle dve that tells whether a solu-
tion 15 acid or alkall. Someone found that
it s alzo an excellent laxative. Aspirin is
another product of dye chemistry that has
gained wide popularity. With it are hun-
dreds of other medical compounds that
are made synthetically,

Organic accelerators and antioxidants,
used 1o make tires and other rubber poods
Iast longer and wear better, are direct de-
geendants of dve making. the first soc-
cessiul organic accelerator having been
aniline. A recent dizcovery that may rev-
olutionize house painting can be traced
back to the dve industry and cotton. Dye
chemists have for vears used phithalie an-

{Continued to page 13240

hetween colton
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One of Elevatars for the World’s Fair "Sky Ride™:

Note the Mural Wall Decoration of Car

“SKY RIDE" ELEVATORS SHOW
HOW LIFTS OPERATE

One of the attractions for the World’s
Fair in i i !
owers G600 feet high and 2,000 feet apart,
between which rocket cars will travel on
cables at the 200-foot level, Elevators will
carry passengers inside these towers to
that level or to the top, and these cars are
as revolutionary as the ride itzeli. The
aluminuem pnd steel of which the cars are
built are given prominence, and photo-
graphic murals decorate two sides of the
lifts. These muralzs are symholical of the
progress of construction made possible by
the development of elevators, showing
that three or four-story buildings only
could be built before elevators were in-
stalled, because people would not walk
more than three or four flights of stairs.
It is believed that photographic murals
may he used by future builders to incor-
porate the story of their buildings in ele-
vator cars or lobbies. The elevators will
alao show all the inner workings of mod-
ern vertical transportation, At the tops of
the towers, visitors can scc the elevator

< : T T

MECHANICS

gvatem 1n actual operation by peering at
the machinery and the rising and descend-
ing cars through shatter-proof glazs, All
the automatic-control equipment and safe-
ty deviees will he indicated, and this will
be the ]_'Li?_’l:h‘t display at the exposition,
A
MITTENZ FOR PIANO PRACTICE
STRENGTHEN THE FINGERS

Unusual technical ability in plaving the
piano has been developed by a musician
who wears heavy woolen mittens while
practicing and in radio and stagpe work.
The musician is Henry Scott, who adopt-
ed the mittens whén
methads of practice did not
finger strength and supplegess of hands
required of the concert pignist. The mit-
tens, large and pliable, Ait snugly about
the wrist, They are not/gloves. Scott says
that practice with mitens increases tech-
nical facility, gives greater finger accuracy,
results in a clears€ut stvle and adds to the
reach of the hafids. He points out that it
does not mapter how slowly the pianist
plays at hrsf, provided he makes himseli
play accughtely despite the heavy varn
covering ¢n the hands. Scott often prac-
tices in tfvo pairs of mittens. When he re-
moves gne pair, he can play practically

ive him the

unhampered by the heavy mittens still on
Luis haa = £ P

= -

Here Is Pianist Who Practices and Flays Concert Mu-
gic While Wearing Heavy Woolen Mittens

] Tuberculosis in cattle has been virtoally
eliminated the past vear in Idaho, Ohio,
Morth Dakota and Wisconsin,



HURRICANES SIXTY MILEJ HIGH

REPORFED IN SKY STUDY¢ (6 (

above the is the report of Dr.
Charles P. Iniversity of
Pennsylvafia. ) Some of these hurricanes,
travelingat 150 miles per hour, blow at an
angle of fifty-five degrees at a specd great
enough to draw a balloon upward at twice
express-train speed. Man has been able to
ascend only ten miles into the sky, Pro-
fessor Piceard’s balloon accomplishing
that feat several months ago. Three high-
speed winds were observed and measured
with the aid of meteor “trains,” according
to Dactor Olivier. They were caught while
fourteen stations between New York and
Fredericksburg, Va., were charting the
flight of the Leonid meteors, One of these
trains was watched for several minutes
while it floated between fifty and sixty
miles up. Several stations checked its mo-
" tion accurately. The wind drove the train
upward at an angle of fifty-five degrces
and a speed of 143 miles an hour,
CseD
TINY BULE IN TWO-VOLT PLUG
GIVES SAFE NIGHT LIGHT

[ — =1 Furnishing safe
night light at low
cost, a two-volt
plug with a small
hulb has been pro-
duced. The plug
centaing a lrans-
former that steps
| the current from
110 volts down to
two. Bulb, trans-
former and con-
nections are in the

plug. Consump-

tion of electricity is only one and one-

fourth watts. The plug is adapted to use ecaused by

in places where a low-power light 1s I'E]I'__\_'g.“li“dnli“ compres-

quired at nights
i

- Ethe pressure on
CELLDPHA NE ON ALBUM PAGE the subetance, T_!u_'
R YAD orated mix-

KEEPS CONTENTS CLEAN

Collectgrs of stamps, autographs, seals
and similar material can keep their collec-
tions clean, and at the same time displa
them fo advantage, by placing them in al-
bums/whaose pages are covered \L"LIECHU-J

e g
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Album with Pages Covered with Cellophane 1o Keep P

Stamp Collections or Pletures Clean

phane. Such albums contain heavy-cello-

phane pocket pages with flaps at the ends, WO

which can be folded over to prevent han-

dling and soiling. Each page has a colored

dividing inzert which makes possible a 53

display on both sides and provides 51‘1[!!;'!:..: 2
C

for notations. One such album is of th
screw-post type with loose leaves, and has
a flap with snap fasteners.

ICE MAKER RUN BY WINDMILL
COSTS LITTLE TO OPERATE

Ice and refrigeration are supplied at lit-
tle cost by an ice machine operated anto-
matically by an ordinary standard wind-
mill, It can be used with windmills already
in use to pump water, or with a standard
windmill used only to supply power for
the ice machine. Liguid sulphur dioxide

=is allowed to evaporate in the ice box,
Eth[:-x action being |

the | ‘

|

e

sor which relieves

Cture iz dreawn from

’%thc house to the S

windmill where it is compressed and forced
through an air-cooled condenser where it
is returned to a liquid, after which it
pasges back to the housdin a copper fube

Cliitci. %5
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R M :j_‘H.‘a?{[{‘f/? 4 l‘mﬁ"}gﬁ :
£ F LY

ccc Y



C

/{j'primar}'” colors have been reE. vellow
it L3 *r?af g v,

£

72

Jov Fratant

ﬁ:&uj

PORULAR MECHANI(QS
.ll'". = ! J I|I
" ggtﬁﬂj.-;“,,é

and Blue. Each absorhéd all of
the other colors in sunlight ex-
cept the one it reflected. Mixing
these colors theoretically pave
blended hues and shades, Actual-
Iy, hrll'l.'l.'m'::r, the artist’s palette
carrietl dozens of different pig-
ments.) Do Hegbere F,. Tves, phys-
icist of the Bell Telephone labora-
tories, has worked oot three pig-
ments which he calls “minus red,”
“minus blue” and “minus green.”
Each of these reflects mostly the
light ravs complementary to its
“minus” hue, Mixing them gives
all desired ranpes of hues, and
combining all of them gives hlack.
By adding white to give tints and
for the actual white parts, Doctor
Iwves offers a palette carrving only
four kinds of paint, but sufficient
for artists’ requirements,

VALVE CAP WILL RELEASE
CONTENTS WITHOUT

CHE}Y REMOVAL

Contents of tube, can or bottle

Factories; BMote

Thisz Type of Architecture Gives the Ultimate in Lighting for
i H Windew Installation

Bpace Given for

ULTRA-MODEEN FACTORY PLAN
GIVES FULL DAYLIGHT

Every inch of an ultra-modern factory
designed for a Detroit company is bril-
liantly illuminated by full davlight, im-
proving working conditions. The plant,
which shows the trend of mndwustrial buald-
ings to advanced ideas in architecture,
occupies a ground area sixty to seventy
per cent less than the old-styvle rambling
structures of one or two decades apo.
Floors abhove the first are set back to ad-
mit maximum light and air as well as to

enhance the plant's appearance. This style-

of architecture is gaining in popularity for
wse in office and industrial buildings,

““MINUS COLORS” FOR PAINTING

q_"“ SIMPLIFY ARTIST'S WORK

New types of pigments recently demon-
strated promise to simplify greatly the
work of the artist. Hitherto the painter's

equipped with a cap containing a
valve can be released without re-
moving the cap. A slight turn of
the ecap opens the valve, and paste or
cream may be sgueezed from the tube.
The amount can be regulated by adjusting
the cap. Similarly, adjustment of the cap

Cap Releases Contents of Tube by Simple Turm; It
Mever I Bemoved fram Contatner

on a bottle regulates the flow of liguid,

anvthing from a fine spray to a steadwy

stream being available. The caps are air-

and leak-proof.

!
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BOYISH FIGURE DUE
PROJECTED AT AN ANGLE

Because movie projection booths are up
near the roof in theaters, the bovish hig-
ure has been popular for many vears, That
15 an explanation of the tef-vear feminine
revolt against curves, as outlhed by Clif-
ton AL Tuttle of the Eastmg ak ¢
pany & laboratories, the projector in a
theater points down toward the screen at
an angle of seventeen degrees, the height
of figures on the screen in relation to their
width 15 increased by five per cent, result-
ing in relative slendernegs, - The tendency
of the public to accept what it sees on the
sereen as the last word in fashion and
heauty has done the rest, Large projec-
tion angles may therefore be largely re-
sponsible for the vogue of slender figures,
Curves began to rcgain popularity when
failing buginess conditions reduced movie
attendance. Alr, Tuttle points out that a
large amount of distortion can be present
on the sereen with the audience in no way
conscions of any unrealistic effect,

-

FLAT CAR CARRIES FIRE ENGINE
TO SCENE OF BELAZE 7 3?7
T

Firemen called to fight a blaze on a pie
in San Francisco bay found the firé was
in a seCtion of the prer one mile from
shore where no fire engine could be driven
under its own power becanse the pier con-
tained only railway tracks. The problem
was solved, ag the picfure shows, by load-
ing the fire engine gh a flat car and haul-
ing it to the inlEj__-f.I}I the rafls.

When a Flre Brake Out on a Pler Contalelng Onl
Fire Truck Was Carried to the Scene on the

r (}ri:"g‘}, j R 1'-1.‘]3)':3 HANICS
TO MOVIES '

Railway Tracks, This
Lat Car. as Shown

c a0
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Using an Electric Washer to Clean Walls and Ceilings;
the Machine Alse Rinses the BSuriace

ELECTRIC WASHER FOR WALLS
CLEANS AND RINSES

Pamnted walls and ceilings now can be
cleaned with an electric washer which
rinses the walls after scrubbing them. The
outfit consists of a tank containing the
water and detergent, a
force pump operated by
an electric motor, and the
scrubbers. After the wall
has been scrubbed, the
same machine rinscs it,
the water in each instance
heing returned to the
drainage tank. One of the
secrets of its work is the
even pressure at which
the detergent is applied,
this pressure, rather than
the rubbing, removing
most of-the dirt. One
man operating thiz outfit
can fdo as much in a dav
a5 three men by hand.
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Risblher Guasds Tac i1
Anto Bompers Aba

gorh Shock and r
Protecy Mesal Fin-

izh from Dramape

RUBEBER GUARDS FORE BUMPERS
ABSORB SHOCK OF IMPACT

Bumper guards, consisting of thick pads
of heavy, resilient rubber finished in black,
protect the metal finish of auta bumpers
from damape and at the same time absorb
much of the shock of impact In minor
traffic collisions without transmitting the
shock to either the bumper or the car
Such impactz as do occir are free from
noize, and it is claimed the rubber pro-
tectors hielp to prevent breakage of glass
and aid in preventing frame strain. The
cushions, which can be slipped over a
bumper in a few seconds, also will help
to eliminate underpassing and locking of
the bumpers,

NOISE ANALYZER TESTS PLANE
(' 1Y% TO END AIR ILLNESS

Prevention of alr nausea among passe-
gers on America's transpart planes may
result from scientific tests in which a
gound analvzer was used to detect dis-
turbing noises in the big liners of the

vl Sl bl Bypdeito T8 :
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o POTTT YR MECHANICS

Western Alr Express, American Air-
wave, Transcontinental and Western Air,
e, and United Air Lines, It is known
that sounds set up vibrations which re-
act on the inner ear, causing ill-
. To track down these noises,
analvzer, developed
J & lvj_hu-m: laboratories
md the E]turlfﬂ—ﬂl-
| H.m'n‘I'_r:-ducts corpora-
ﬁ_-a"‘.iun, w5 Tnstalled in pas-
o cemgrer planes, A movable
~ mic rophone isolated
sounds from propellers,
wing tips, motors, ex-
v haust stacks, windows,
'“*- fuselage p'mt:lmg and rig-
~ ging. In one experiment,
was revealed that the
slap of control wires be-
= tween fuselape walls was
rausing thirty per cent of
cabin noises. This fault
was corrected, reducing
vibration considerably.
The engineers alzo found
that a large amount of
vibration was the result
of harmonics set up in
materials which did not originate vibra-
tions by themselves., This action is simi-
lar to that of pian®s when the vibrations
of certain strings actuate other strings
not sounded on the keyboard. When har-
MOonics gCour, |;]1r_".|hr1t|n-r|l1 multiply, The
CHEINeErs painl.ed out that these vibra-
tions cause metals in transport ships to
harden and finally break.

s
a1l Rpcoustic
ra= I

I-'} Bell

=y 1l

Testing Maoisen in Trana
duce Vibration at

rt Plape in Attempt to Re-
Causes DHacombort
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TOWER NEARLY gﬁtﬁl MILE HIGH
TO HAVE A SPIRAL RDA[{:‘EI'.."
I

One of the features planned for the
Paris Exposition of 1937 s a mammoth
tower oif concrete, 2300 feet high, up
which motorists can climb in their cars.
The moter road, three and one-hali miles
long, would spiral around and around the
tower to a height of L0640 feet, where a
garage accommodating 400 cars would be
gitnated. Above the garage n restaurant
is planned and above that a hotel several
stories high. On top of the hotel a lofty
pillar would swpport a powerful aerial
heacon, and a cabin for meteorological
observations, Cars ascending the great
spiral ramp would travel under their own
power, but in descending, they would be
attached to a monorailway, the driver
steering the car while the speed 15 con-
trolled by the monorail attachment. From
the ground the beacon, it is estimated,
could be seen for 160 miles, and it could
he observed from an airplane over Eng-
land. The =ite for the tower is a hall S04

o«
INVISIELE ENERGY IN NIGHT SKY
FOUND BY SPECTROSCOPE

Even when the night sky appears inky
black to the human eve, it iz a luminous
power house of energy under the spectro-
scope, This sky energy is not starlight,
according to Dr. V. M. Slipher, dire
of Lowell ohservatory,”Fragstaid, Ariz.
Part of 1hﬂ-a-ﬂ"itﬂ1=&m—wh1t‘!ﬂﬁﬂ"ﬁﬂ: nevrr
ages, The rest comes beating down eease-
lessly upon the carth, possibly from space.
As revealed by the spectroscopic “eve,”
there are really three auroras, One is the
'I.'I'I.J]t-l"i.]'lr.:l\'u'll '\'iﬂ;1:|lﬂ_! ':1;"-]1'“:." L h ) I'_FELI_"'L L=
companied by magnetic storms, The sce-
ond, although never seen, is permanent.
The third comes briefly, flashing on just
after sunset and just hefore dawn, Tis
arrival iz the moment when the last rays
of the sun, or the fArst, touch the earth’s
atmosphere directly above the observer’s
head, Doctor Slipher has named these
light emissions “cosmic radiations,” which
should not be confused with the cosmic
rav. Dir, Henry Norris Russell, of Prince-
ton University, says these radiations proh-
ably originate in the extremely ravefied

uppag Javers. of r.]myh'a : m‘uJ]: eTe
c'ai F

KLLT

feet high, on the outszkirtz of Paris. lf‘_?)

G ¥ ETECROLOGICAL CABIN

.

LAGHT

EARMAGE—>F
FOR 400 CARS

pE L)
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Proposed 2,300-Foot Tower for Paris Exposition; It
Would Be Circled by Spiral Motor Road

which reflect radio waves and make it pos-
sible to semd messages around the world.
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CIENTISTS of all nations have fought
the earthquake giant for centuries, he-
ginning in the carly days of the Chinese
Until recent vears, their accom-

EITE,

plishments have heen few, confined main-
; to registering distant disturbances on
1e seismograph,

Latest developments in the attempt to
chain the earthiquake are instruments that

b

record its different movements. In this
waork, the United-States coast—and geo-
detic_survev, co-ogerati with scientists,
has plaved a leading part),

The only records of this'type are three
accelerograms revealing the violence of
the ecarthguake on March H), 1933, in
southern California. The first shock anto-
matically put recording instruments to
wotk, thus trapping the temblor inta\n;ril-
ing its own history,

As interpreted by Frank Neumann of
the geodetic survey, these records reveal
a very strong up-and-down motion of the
ground at Long Beach on March 10, as
well as a sidewize movement, There really
were two vertical mations, one a slow rise
and fall of the pround and the other a
tapid up-and-down tremor. Mr. Neumann
explains that the fast tremors may have
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Left, Accelerograph Beady to Be In-
stalled to Recard Eartbguake Shocks;
To Twa Accelerograms Showing
Viclence of Recent California [Ddatiach-
ancee; Upper Record Was Made st Los
Angeles, Bere Shocks Were Mot 3.
yereg, and Lower Record at Long
Beach, White Tremess Were Sewere

critmbled the mortar between the bricks
of buildings so that the walls were shaken
down more easily by later shocks. The
rround moved in almost every direction
before the earthquake was over.

As these strong-motion records accu-
mulate, experts hope to gather informa-
tion that will guide the building mdustry
and that some day may enable science to
predict accurately the moment at which
an earthguake will strike a certain area.

Man has learned much by studving work-
ing models of buildings erected on large
shaking platforms. By subjecting these
structures to synthetic quakes, engineers

and architects have developed theories .

that have been applied with considerable
syceess to construction of shock-resisting
homes, offices, schools and factories,

Just what happens to a building in an
earthiquake ¢
W. E. Hart, structural congineer for the
rtland Cement association, answers:
may well e described as a
sudden powerful hammer blow delivered
at the base of the building, followed by
another blow from the opposite side, when
the earth movement ceases as suddenly as

it hegan. These HWPM
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succession set up vibrations that apply
unusual stresses to various parts of the
building. Sometimes the damage begins
with the first blow and increases with each
vibration. Other times, some seconds pass
before the strocture begins to give way.”

¥ |II
Laft, Guardssnan on Duty I Earthguske Fope:
Motwe How Walls Were Ripped Apart

Builiings of medium height can be
constructed so that they will be prac-
tically quake-proof, claim noted engi-
meers who have stuodied earthgquake
cffects for wvears, These authorities
say that a building with a suhstantial
framewnrk "ilr]illll'." t el tegether by
strong walla and floors, made of Food
materials, should be reasonably safe.

I, M. Scoffield, contractor, who was
a member of the coroner's jury which
investigated the recent California disturh-
ance, says that by an added cost of three
to seven per cent, any building can he
made shock-resizstant.

Engineer Hart recommends reduction
of the danger of falling walls, cornices

o
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Top. Showing How CHA Was Shaken Down

by Montans Shocks: Bottom. Right. Magnd-

fied Mation of Point cn Eafth’s Surlace as
Bhaocks Begen

and copings, which caused much of
the damage at Long Beach, by mak-
ing these parts integral parts of the
buald i1|§_{. { '.'-q_'.-'ll;-..'|;_'ir1:_' ||_-:'|'||1i|l'i|.-||:-'~
and cornices would be eliminated.

Dir. Bailey Willis, geological engi-
neer of Stanford University, savs:

"Reinforced-concrete walls and rein-
forced-concrete fller walls in reinforced-
concrete frames exhibited the highest de-
gree of resistance among structures tested
by the Long Beach shock, Good brick laid
in cement offers good resistance but s
stronger if reinforced. Wood frames with
wire or metal lath and pood stucco gave
the hest satisfaction in light Duildings.”

stecl-skeleton skyscrapers escaped dam-
age, probably due to the fact that such
structures are elastic. When the earth-
fnuake jerks the skyscraper’s basement to
the left, steel a few stories above is pull-
ing the other way and absorbing part of
the energy. As the wave climbs, it loses a
little energy at each floor and actually is
“tired out” before it reaches the top.

A thirty-story steel-frame building ca-
pable of withstanding wind pressure of
thirty pounds per square foot at the top is
considered by many experts to be safe
apainst any shock that might be reason-
ably expected.

Adter careful study, technical men have
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Top, Sepments 7. & and 9 inm
Circum-Pacific Belt Unreldived
in 1906-"07; Shocks in Colum-
biz, Formess and San Francis-
co Enabled Pral, Omari e Pre-
dict the Valparaiso Quake

concloded that pood design, Food work-
manship and the proper use of good ma-
terials are the requirements for buildings
that can be expected to resist earthquakes,
Reinforcement with steel or metal laths is
generally recommended.

Meanwhile, seience continues to seek the
carthquake's secrets, Capt. N. H, Heck,
#i the United States coast and geodetic
survey, lists the accelerograph, the dis-
placement meter and the Weed strong-
motion instrument as three parts of the
“trap” which the survey is using to detect
the strange movements of the earth’s
erust. The accelerograph measures vio-
lence of shocks, the displacement meter
recorids the distance and speed of the
earth’s sway from side to side and the
Weed instrument traces two components
of horizontal earthquake movement with
a single pendulum on a moving plate of
smoked glass.

By means of the seismograph and long
study, science has decided that quakes
are caused by sudden releasze of tension
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Tap, Dhi‘m Vaorifying Forecasts in 1922, 1823 and 1924; Cen-
ter, How Distans Quake Is Flzed in Positlon from Three Staticns;
Bottom, How House Is Affected; Top, Right, Hidden Eteel Re-

vears of correctly predicting the
Java temblor of 1931, The method

L ST

infercement of Buailding

built up over a long period of time deep
in the earth. This causes cracked portions
of the carth’s crust to rub together vio-
lently. Usually disturbances occur in the
vicinity of a fault, which is a dizslocation
of the earth caused by slipping of rock
Mias5es,

Two ecarthquake belts girdle the globe,
One lies astride the rim of the Pacific
ocean, according to FProf. William H.
Hobbs, of the University of Michigan,
while the other passes through the Carib-
bean sea and neighboring islands, crozses
the Atlantic to pass through the Mediter-
ranean sea and border islands, follows the
south slope of the mountain backbone of

used by the Japanese seismologist,

Omori, was to forccast a disturbance as

likely in that section of the circum-Pacific
belt which had not been relieved by earth-
quakes in a recent period. This method
has been used by other seismologists, also,
with success,

Fortunately for man, most of the forty
to sixty major carthguakes that occur
each vear do not strike populated areas.

After all, there is some good even in an
earthquake. Prof. W. A. Parks, of the
University of Toronto, cheers us with this
asgertion !

“If earthquakes ceaged, the earth would
be doomed, hecanse land would be wori
smooth by the erosive action of the seas.”
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: e this cooled air entered the ear it
&) ~a EEEﬁ:: — would create pressure to prevent
g‘ oy -'l==:: entrance of smoke and- sparks,
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5 i “78 —seimraf RACE DRIVERS USE RADIO
PP Tl — e a TO GET REPORTS
s L . o e PN | FROM PIT
© \E L T#'I'Hll'n % : i r
- ':I- . Twﬂﬂ el Rﬂdlﬂphlﬂﬂt communication be-
L ~ & . rEEEEge =B~ tweeniracing-car drivers and me-
. 3 . ﬂp.%fﬂ -uﬂ chanicé in the pits has been test-
“E_"::-,F " LT D . ed, on a race track near London,
B oy B = . . a5 a suhiTTOTEferTE rearisfac-
"-:'t 2 0 _S-iEEl. 3 tory system of flag and placard

FROM  MASONRY

signals now in use. With radio, a

Mausonry Construction, ac Ri

MASONRY AND STEEL MODELS
SHOW BUILDING PROGRESS

How the building industry has advanced
is demonstrated by three models in an ar-
— chitectural exhibition, The first repregents
the low, heavy, dark masonry building of
only a few vears ago, the second comhines
steel and maszonry, while the third is the
light airy tower of today, made possible by
stecl-skeleton construction,

FIRST AIR-CONDITIONER PATENT
@ SEVENTY-EIGHT YEARS OLD

While air-conditioning equipment is just
coming into use, the first patent for wash-
ing and cooling air was ifsued in 1835,
seventy-eight vears ago. Job R. Barry, of
Philadelphia, contemplated the machine
or use in railroad cars, omnibuses, stage-
coaches and ather vehicles, The device was
to be operated by a belt driven from a car
Maxle, similar to the method emploved on

modern train, and consisted of a fan
yto direct air through two “refrigerating
wheels” made of wire mesh, which cooled

he air by contact with ice water from a
storage tank underneath the car. When

| . "&_ﬂh 1 driver can keep in constant touch
Showing mi:ﬂI Mo Hui Industry; Model at Left I3 wirh his managers and mechanics
t. Latest Steel Framewark

who are watching the position of
hisz rivals, Racing at 100 miles an hour,
drivers have found it difficult to recognize
signals and placards held up by members
of the pit staff,

OIL BURNER WITH A SILENCER
o .Lﬁ»?’ OPERATES QUIETLY

Chijet operation of a new oil burner is
assured I'r,a:' 2 silencer that causes sowund
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Latest Oil Burner Is E:?uippl:ﬁ with a Silencer; Vibra-
tion Iz Beduced by Eubber Mountings

vibrations to dissipate in a series of con-
volutions before traveling outside the
bhurner. YVibration i minimized by mount-
ing the entire burner on a rubber bearing,
aor slecve, In the clamp of the burner leg.
This sleeve also constitutes the height ad-
justment of the burner, Another

o

I

=)

feature is a filter cartridge that
makes it possible to clean the
strainer by merely turning an ex-
ternal handle. The burner has a
capacity of one to six gallons of
oil per hour and s of the pressure-
atomizing, constant-ignition type.

AL

Ldnventor's Dieawlin
road Carin 1

[ I
- q
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ol Patent Iaswed for Air Conditioning of Eail-
5: It Fesembles Equipment in Uss Today

It is fitted with thermostat and
stack safety s
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ES TO PURIFY
ER SUPPLY .

Purification. of water for the
nation's cities by means of farm
wastes may be }fiﬁ\resuh of recent
tests by chemists. Research indi-
cates that the hulls of buckwheat,
rice and other grains may he con-
verted into “activated char,” foe
of odors and tastes common to
surface-water supplies during cer-
tain seasons. More than 40X wa-
terworks in all parts of the coun-
try are using Anely pulverized
activated carbon, or charcoal, as
a purification agent. The carbon
in the form of a fine powder is
applicd to the water before it is
filtered. Expulsion of odors and
tastes iz accomplished by purely
physical means, nothing of a

FARM

o
L
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chemical nature being imparted |&
to the water, Dir. P. Burke Jacohs, H_T
of the U, 5. agricultural station at h
Ames, Ta, after inspecting the re- )
search laboratories of the Hack- X,

ensack Water company in New
Jersey, says that production of ac-
tivated carbon from farm wastes
offers a promiging field for im-
proving water supply. Activated
carhon is now produced from
fruit pits and other cellulose-
bearing substances,
4 LJ
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ELECTRIC-WIRING DUCT
REDUCES WORK

Extensions of electrical wiring
can he made easily by using a
metal duct into which two No. 14 wires fit.
The oval case, finished in colors to mateh

105t woods, is ali-ms-t unnoticeable, It

I e eliminates trail-
| '}
I

I «m ing dirty :111‘{[
SOMennies unsalc
cords by serving
a5 i neat wire car-
rier along the
Basehoard, loor or
aother part of the
room, LElbow caps
are provided to
make elose-Atting

corner
LAd gdiag
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Roam and F‘_’ik_lul 1 .
Invisible Light Which Feveals the Decorations

h

e — ¥ : : ]
5 luminated with Ordinary I_lghl and wit

“INVISIELE" DECORATIONS SEEN
WITH ULTRAVIOLET LIGHT

By the simple process of switching off
the regular electric lights and turning on
“visible” uwltraviolet light, a room deco-
rated with fluoreseent paint is transformed
as 1f by mapgic from an attractive dining
room, for instance, to a gay partyv-setting
featuring modernistic decorations. The
seeret lies in the paint, which is sensitive
to the ultraviolet light but iz invisible un-
der ordinary lights. By treating walls and
fittings with the invisihle decorations, the
interior of a room can be completely
changed simply by changing lights.



T is not what yau
take with vou but

what vou leave at

ome that makes a
camping trip a

Fith twenty-seven
vears of automohile
campmg behind him, C. L.,

Ao “ranklin, the “Richfield scout”
passes on the t_lﬁ']'f'.w_n':':i-f: advice to
travel light. No one likes to do camp
work on a vacation, and the less
equipment vou have the less work
there is. Nearly everyone, for in-
stance, takes too much clothing on
an automobile camping trip. The

chances are t

enough. The rest is in the way.
Too many dizshes and cooking

utensils is another common mistake,

Some solve the problem by carrving

SUCCCSS,

“Onat-

hat one change is

paper cups and dishes, Experienced

campers use pans that nest into one com-

pact box. A large pail is a good place to

store dishes,

coffeepot, frving pan and

other kitchen hardware.

“Don’t expect to have a carefree time if

vou casually throw a lot of food and bed-
ding in the back of the car and drive off,”

Franklin savs.

&2

“The fun of camping de-

In QOwval, Drawers for
Clothes ; Below, Stove
Blides Dut Resdy for
Iewtant Uae

pends on proper preparation. It is foolish
to rough it when many conveniences are
availahle, but it is just as foolish, alsoe, to
load yourself down with a lot of super-
fluous gear.”

A maodern gasoline stove is a first es-
sential, A wood camp fire looks fine but
it takes an cxperienced woodsman to pre-
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Auto CAMPERS

1_

pare a meal over one. Keep the stove
level—otherwise the food tilts to the side
of the pans. If the exhaust manifold on
the engine has a flat top your cooking
problems are simplified. An hour before
vou stop, remove the paper labelz from
some canned gpoods, lay the cans on the
exhaust manifold, and tie with wire. By
stopping time the food will be piping hot.
Handle the hot cans with gloves and watch
out for spurting juice when you open
them. You can clamp a small aluminum
roaster on the manifold i it is large
enough, or a square tank to heat water.
An old suitcase, carried upright and fitted
with shelves, makes a good traveling pan-

/

Above, a Running-Board

Pantry with All the Noec-

ERERTY Incidentals for &

Meal; Left, Camping

Boxés Do Mot Interlire
with 1the Doors

try. A glass jar is the best place for but-
ter. Don't forget at least one sharp knife
and a can opener.

A bed of boughs has its place in the
wilds but not where a more comfortable
bed is available, Tf there are only two peo-
ple, fit the interior of the car for sleeping.
The seats should lower down flat and
form an ideal bed. An air mattress, blown
up with a bicvcle pump, is spread over the
seats, and hlankets laid on top. You can
make screens to fit into the car windows.
Make the frame shorter than the window
opening and roll the glass up until it holds
the frame in position. A hammock hung
from the roof keeps clothing out of the

4.3
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SBeende Views Courlesy
Al Cluly of Soulberm Califsila

Top, Fitting Metal Table-
ware in Stove Compartment,
and a Funning-Board Ice
Box; Right, Can of Faed
Wires 1o Exhaust Mani-
fold: Below, Cooker Heats
ed by Exhaust Qases

way., For more than
two people, carry one
of the simpler towr-
ing tents that can be
erected in less than five minutes. It should
be waterproof and have a sewn-in cloth
floor, The openings should be covered
with mosquito netting, Air mattresses laid
aon the Aoor are warmer and mare come-
fortable than cots. Also, they take up
less room.

In deciding what to leave at home, don't
discard the blankets, Ewven aiter a hot
day it is cold in the mountains and des-
eris, If yvon discover that you didn't take
enough blankets, spread newspaper under
the mattress and between the top lavers
of bedding. The temt and blankets are
rolled up into'a compact bundle carried

T

|

on the roof or running
board. You can keep the
dust out of the bed roll
by wrapping it in heavy
paper. Rubberbands:irom
a discarded inner tube
make strong straps.

Since Franklinm is an
old hand at automobile
camping, let's inspect his
car. He calls it a combi-
nation hotel on wheels
and a lazy man's dream.
It 15 fully equipped for
an extended trip, but you
need a second glance to
tell where the equipment
is stored. All except a
blanket roll is carried
outside in two neat boxes
on each running board
and a large rear trunk.
Theweightsareequalized,
Everything i1s arranged
for minimum labor.

The outhoard boxes are
made of five-ply veneer
fitted together with wa-
terproof glue and cov-
ered with duralumin
sheet metal, and are
bolted to the car.
The metal tops arc
dust and water-
prooi. On the run-
ning board also 15 a

74

sturdy ice box holding twenty-five pounds
with room for storing plenty of food. A
flat trunk on the running board behind
the ice box holds the gaseline stove, pans,
enameled plates and eating implements, in

cloth-covercd shelves and drawers, The
stove slides out on its base and thumb-
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screws raise either end to level it. The
largre rear trunk contains an oak water
keg on one side and a chest of drawers on
the other. The keg 15 packed in sawdust
amd connected with a spigot on the side
of the trunk. The top of the trunk lifts
and exposes a shaving mirror, and sheli
for toilet articles.

On the left running board i another
chest for clothes and incidentals. Behind
it is a patent aluminum cooker that oh-
tains its heat from engine-exhaust gases
circulated through the base. Franklin
atops at a wayside market late in the after-
noon, plops vegetables and meat into the
cooker, and finds them done when he

e
E . |
} + Yo b 'F‘ .‘-I|""

“as SERECH FRAME
SAME WIDTH BN
& IHCHES LESS

M HEIGHT

FITS QW TORF
OF GLASS I
CAR WMDY

Abave, Screen Frame
for Car W indow;
Right, Probing Tire
for Tacks and Glass

MECHANICS B3

Above, Fitting Canvas

Top on Box; Left, &
Group of Acoma Wae
1Er rriers Dwoing a

Balancing Act

parks for the night. Behind the
cooker, in another box, 15 the
pantry, Square tin hoxes with
tight-fitting covers are hlled with
flour and loose groceries, The in-
side of the car is cut for slecping,
and Franklin can make his bed,
place screens in the windows, and
retive in less than hve minutes,
HBesides the blanket roll, he car-
ries 7 small folding table in the
back seat.

A small camping outfit allows
campers to teach country closed
to heavily loaded cars. When
leaving the highwavs, carry a
hatchet, trench shovel, lantern,
washbasin, first-aid kit, chains and
tow rope. Instead of buryving
tools behind a seat, some stow
them in a metal box fastened be-
tween front bumper and radiator,
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problem of signal-strength loss by
phicing the antenna high enough
abpve the earth so radiations may
be | permitted to travel directly
frofm the antenna to the ground.
Computing the curvature ot the
ciarth, the engineers find that the
antepng should be 430 feet high
1o qtgk thirty miles, and 4,200
fect fo L:ght} miles,

LR\ ——
RIFLE ‘SHOOTS TWELVE
{,:n BULLETS A SECOND

= "[ ypalle ::i firing 750 shots a
g m inute, more bhan twelve per sec-
ond, Germanv’s deadly machine-

g en rifle has hr.r:"s;t tested in secret.
=10 iz said to be the lightest weap-

son of its kind, weighing only a

fraction more tlmn ten pounds.
b rifle 15 easy to handle and

lime’ no noticeable recoil. It con-
tains but three parts. Submerged
in mud or sand, it remains andam-
aged, Firing speed can be regu-
g’]iltuil from single shots to succes-

sive hursts of from 250 to 750

Ready o Release Balloon

Note Spoal of Wire That Holds the Balloon Qapiive

‘o, ¥ ; - . i
SMALL BLIMP LIFTS ANTENNA
FOR READIO EROADCAETS

Held aloft by a baby l:lirup a radio an-
tenna trails 1,300 feet in the air above
'T'Fl'-‘!'-ea-:;mrlrnc'ntnl station of a Pittshurgh
hruadcdi-tmg COMpany. ~ Whether signal
strength is greatly increased by this ar-
rangement is the objective of tests now in
progress. A light aluminum wire serves
the dual purpose of restraining the “cap-
tive aerial” and of feeding it radio pro-
grams. Theoretically, at a distance of for-
ty miles, signal strength several hundred
times that now possible will be obtained
by using the antenna-carrying blimp. It is
known that radio waves travel without
loss from the earth to the “heaviside layver™
where they are partially absorbed and
bent back to earth, The return path being
without loss, it often happens that the
waves travel for hundreds of miles and re-
turn to earth with fair intensities. Engi-
neers of the Westinghouse Eleetrie and
Manufacturing company hope to solve the

Bottom, Watching the F]ij:ﬁ-.

shots a minute by merely touch-
ing a small lever near the trigger.
"he rifle has a range of nearly
3000 yards for accurate firing. Discharged
L1000 times in rapid succession, the barrel
does not become extraordinarily hot, due
to air-cooling permitting the complete
discharge of hot gases following each shot,
859
POUND OF FUSE WIRE WORTH
ELEVEN MILLION DOLLARS

Fuse wire costing more than 211,280,000
per pound forms the fusible element for

a Platinum Filament
of Human Hair
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verj.rln'-rle'ljcatel\l!ﬁctnca[ ||1sljrumentr. me-
ters and some radio tubes.“One pnund ol
the platinum from which the wire is made,
however, can be drawn into a hlament
4,750 miles long, and since each fuse uses
only a very small piece, the cost per piece
is gelatively little, The delicate Glament is
-u:m?-l.hirlicth the diameter of a human
hair, cannot be seen with the naked eve,
amd is so light it floats in air. To make it
ugable, the filament is scaled in a glass
tube and caps are placed over thé ends.
This constitutes the fuse! If a current
gyeater than one one-hundredth ampere
passes through it, the metal will fuse and
tHus protect the instrument with which
itfis connected, For convenience and speed
i ||11aki11g connections, the fuse is placed
in{ a tubelike metal connector which i3
fa.J|.11::1L-rl to the hinding post of the instru-
mdnt by a metal strap. The carrent wire
pligs in at the top of the connector.,

e 550
EUBEEERE NUT SEALS TIEE VALVE
AND REDUCES DAMAGE

Sealing the rim
arainst rain aml
dust, a rublber mut
for the automo-
hile-tire valve has
been produced to
replace the metal
: nut. It also pro-

tects the tube

against damage in
el the event-of punec-

tures and blow-
outs, since the valve stem readily frees it-
self from the nut, permitting the tube to
rotate with the outer casing. Thus, rim-
cut damage 15 redoced and the valve stem
is saved from being ripped out of the tube,
While there are no threads maolded into
the nut, it is constructed of such zoft rub-
ber that it threads itself tight against the
rim, holding the valve stem rigid.

WMTEL ™

WALL AQUARIUM LIKE PICTURE
MAKES NOVEL DECORATION

Instead of keeping vour fish in a bowl
on a stand, vou can now hang them on
the wall and make them serve as living-
room decorations hy using a wall agua-
rium which resemhles a hanging pictire.
The aquarium has a flat back and sloping

b

@ e

Aquarium Which Can Be Hung on the Wall Like a
Floware; Fasted to the Back Is a Marine Scene

front and sides, all of glass, with metal
binding edges. On the hack is pasted o
water or submarine scene, and sand is
placed in the bottom, hlending into the
background to give an effect of depth.
A siphon is used in changing the water.

VENTILATOR FOR THE KITCHEN
FITS IN STOVEPIPE (¢ (

Heat and cooking odors are removed
from the kitchen by a ventilator unit that
fits into the stovepipe. TlLe unit replaces
a twenty-four-inch length of pipe in the
ordinary arrangement for carrving away
fumes. A two-blade fan, driven by a
squirrel-cage electric motor, will clear the
kitchen of odor- & - {
laden air in about
one minute, as
compared to the
natural draft
whichrequires
from thirty min-
utes to two hours,
Theventilator alzo
i supplied 1n spe-
cial units for elec-
tric-stove or ather
installations. It
makes a stove
hood more efficient. The unit is construct-
ed with a permanent opening hetween
oven and the chimney flue. Three hours'
USE COsLS 1110 t one-third of a cent. -
] E.w-
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Test Paper;

Showing Hew Machine Grades Stedent’s
Lighi Flagshes i Answer Is Right

ROBOT MARKS PUPILS' PAPERS
IN SCHOOL TESTS

Test papers in the school can be graded
bv a robot that works by electricity, Tests
are of the multiple-choice type, that is,
several answers are given from which the
student selects the one he thinks is cor-
rect. A test paper and a special perforated
slip numbered exactly like the test paper
are given to the student. If he decides
1]1:“ answer Mo, 3 15 correct for question
Nu 1, he punches out perforation No. 3
o thg special slip. The other questions

re handled in like manner. When the
test is completed, the slip 15 placed it the
robot, and a light g'l::lws aiter each correct-
Iy 111-'-.w13r|:i:l fquestion when a button s
pr:ssu_d The total score or grade shows
on a dial, and wrong answers are indi-
cated by the absence of lights. Slips are
checked at a rate of ten per minute,

COLDEST COLD EVER PRODUCED
j(STILL HAS A LITTLE HEAT

Not yet has science been able to pro-
duce a temperature that has abzolutely no
heat. The coldest cold, attained recently
by ﬂ-Pt‘ﬂ-mt]'lltrb at the University of
alifornia, i= 459.1 degrees below zero,
Fahrenhett. This temperature 15 within
23 degree centigrade of the absolute ab-
sence of heat, or absolute zero. The exs

enmem;ba ;'E c;rntmumg their work in

r
the hope of producing an even lower tem-
perature. Attainment of absolute zero is
believed essential to the solution of many
scientific problems. Cne theory is that the
practical absence of heat is necessary to
the creation of a perfect vacuum. Anoth-
er is that new low temperatures will aid in
the manufacture of superstecl, The suhb-
stance used in reaching 45391 degrees be-
low zero was a compound of gadolinium,
a mﬂa]lﬁelemunt.
C 56
COMPASS WITHOUT A NEEDLE
I8 PROTRACTOR AND RULER

Needle holes and slipping and tearing of
paper are eliminated by using a compass
without a needle which iz also a protractor
and four-inch rule. The point of a central
indicator takes the place of a needle, and
when used as a protractor, thizs point is
placed at the vertex of the angle and the
degrees are read off in the nsoal manner.
The rule combines with the other features
to make a complete mstrument for meas-
uring and making drawings., The device is
safe and convenient to carry, as it con-
sists only of a printed celluloid and the
central metal part, and any kind of a pen-
cil, or even a fountain pen can be used with
it. A compass-ruler has been made to meet
the need of those who do not employ a
protracior, It has a Ave-inch ryle

. Pratractor and Ruler im One Unitg

EI s=-Ruler grithout Protractor

A e g
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ON'T kill your goldfish with kindness.

Many homes have little Jacks and
Jills swimming about in some kind of a
bowl, but few people realize that keeping
their finny pets healthy and happy is
largely a matter of don’ts.

For instance, don't overfeed them, don't
handle them too much, don't treat them
for one disease when something elze may
be the matter, don't cramp their style by
cramming them into a bowl too small—in
fact, vou don't even need to change the
water if you keep it well mixed with air.

Ordinarily a goldfish is subject to only
three or four aillments, and he almost

Top, Keeping an BEve on Hia Finny Pets: Lefr, Small
Pump lor Forcing Air into Aguaciom

talks out loud about his illoncss. If hns

back fn droops, that's his 505 that his

=~...-:._|-:|||..|.|| aches or that liv |.||5.:. with that oth-

r fish has given him a pain in the neck.

When that fin is lowered to half mast,
drop Jack or Jill into another bowl filled
with a salt solution, If yvou live on the
coast, just dip the “medicine” right out of
the ocean, using one part sea water {o
five parts of fresh water. Leave the fish
in his bath for several hours and soon
voit'll notice that he's as chipper as ever.

If vou live inland, you may use a salt
solution, too. But don't grab the shaker
and sprinkle table salt on the fish's tail
There are some chemicals in it that may
be worse for the fish than the dizease. Oh-
tain pure salt, putting a tablespoonful in
a gallon of fresh water.

&




One Step in the Correct Method af
Feeding Goldfsh: Only as Much of
This Gramular Food Is Poured in a8
Fiskk Will Eaz in & Few bMinutes;

his Keeps Aquarium Clean

If one of your pets swims frantically
ahout, or if he appears to be scratching his
back against the sides of the bowl, he's
telling you that something must be done
about those parasites at the edge of his
scales, These pests can be picked off with
tweezers. If this leaves a raw spot, paint
it with balsam, using a small, soft brush,

You may notice in the spring or fall
that Jill is growing a sort aof white cape.
Actually, thiz iz a fungus or mold that
starts on the scales and spreads into the
gills, If vou don't give her an ammonium
1e will choke to death.

g the most serious malady that
els may get 15 Madder trouble.
Amming lop-sided is the signal for this
ment, which should be treated by plac-
ing the fish in shallow water with plant
life and feeding it cut angle-worms. There
is na sure cure, according to Eugene
Grouf, who looks after the happiness of
goldfish in a Chicago store of the Vaughan

Seed companss, ,.":-I
[d Jwﬂf V7

%) POPULAR MECHANICS

Even a poor fish is entitled to enough
room for comfortable movement. If you
have four ot five ish about two and one-
half inches long, you'll need a four-gallon
agquarinm. That gives them space for play-
ing games or sctting up house-
keeping, and it also is large
enough for plant life, This tank
i3 twelve inches long, nine inches
wide and nine decp, if it 15 the
rectangular type.

Place the agquarium so that the

plant life will get two or three hours of
sunlight each day. Ultraviolet lamps will
produce the same effect.

Avoid sudden changes in temperature
of the aquarium water, Sixty degrees is
about right. A fAeating thermometer clim-
inates guesswork, althowgh vou usually can
tell by dipping vour hand into the bowl.

Pour in only as much food as vour
fish can consume in five or six minutes
each day, Plenty of artificial foods are
available, but many dealers recommend
granular types. Water fleas, cut angle-
worms and bits of raw beef are great del-
icacies. But feed only as much as the fish
can eat each day, because it decays,
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Then there are water plants, called by

such names as cabomba, anacharis and

myriophyllum, that your fish will eat.
There iz one job that vou may find mo-

notonous. That is changing water. Con-

'.i m——
§

trary to the common belief, water need
never be changed if it doesn't get dirty.
But—and for the sake of all live goldfish
—bhbe sure the water contains enough air.

This can be done by dipping up the wa-
ter and pouring it back into the howl
However, the water should be changed
more often in this case. Sufficient plant
life in the aquarium will relieve you of
some of the work for it helps aerate the
water., The most cfictent method is that
in which a small electric pump forces air
into the howl,

MECHANICS 91

Top, Taking Tem-
ratisre of Water;
itom, Left, Scrap-

ing Bides of Large

Aquaripm; Eotrom,

Eight, Showing Rec-

!I.n..gl.'lur Shape of
owl il e

If chlorine is used to kill bacteria in
vour city’s water supply, let the water
stand from one to three days, giving time
for the escape of fumes that are harmful
to goldfish.

Whether you own the commaon, hardy
variety or the delicate telescopes, lion-
heads and orandas, their care might be
summed up like this: “don’t overdo it."”



Simplified Method for Administering Oxyvgen $]i7r.i-
nates Costly Equipment and Discembort to Patient

TUBE TO ADMINISTER OXYGEN
BY INEXPENSIVE METHOD

TUse of a small rubher tube for adminis-
tering oxygen to patients may replace
more expensive and complicated methods.,
A simplificd treatment has been developed

__by the staff of the University of Wisconsin

hospital. It consists of the rubber tube,
which is lubricated and passed gently
through one side of the nose until the tip
lics along the back wall of the throat.
Thus, oxygen is conducted to the region
of the opening in the windpipe. The tube
iz held in place by narrow strips of adhe=
sive tape attached to the patient's lip and
cheek so that no movement and tickling
of the throat can occur, The percentage
of oxvgen inhaled depend: on the care
with which the tube has heen placed and
on the rate of flow of oxypen from the
cvlinder to which the tube is connected.
A humidifier and meter for registering the
oxygen flow also are used, Tt is claimed
that unusually high concentrations of oxy-
gen can be administered by this method,
When an oxveen tent 15 used, the upper
part of the patient’s body and head are in-
closed, but part of the oxygen concentra-
tion is lost each time the fAaps arc raised
to permit nursing care. An oxygen cham-
ber incloses the patient, bed and nurse in
a gas-tight arrangement.

U
CRAWFISH AND CAT SAVE TIME
N RAILROAD PROBLEMS

“-’llﬁE the foundation of a set of rail-
road track scales became filled with water
recently, the hrl:Egc ;mrl. -building foreman
found that the eanimg trom the
hottom of the seale pit had become packed
with mud. Faced with the problem of how
to clean out the pipe without dipging it
up, the foreman placed a large crawfizh in
the pipe and sealed one end. On his next
mspection, he found that the crawhsh had
dug itz way through the mud and out the
other end, leaving an opening all the way.
The job was completed by flushing the
pipe with a water hose, On another occa-
sion, the foreman was confronted with
the prablem of reinforcing a broken stone
culvert under a high railroad A1l with a
twelve-inch pipe. While trying to devise
a way to get the pipe through the culvert,
he noticed a friendly cat. Tving a fishing
line to the cat's tail, he pushed the animal
into the culvert. As the cat dashed from
the other end, it was relieved of the Ash-
ing line, which then was used to pull a
rope through the culvert. By means of
the rope, the pipe was dragged into place,
el
OIL DISPENSER SLASHES CANS
AND STOPS SUBSTITUTION

To stop the practice of unscrupulous
dealers who substitute inferior grades of
motor oil for quality products, some refin-
ers have placed their product in sealed

Dispenser with Knives Inside for Opening aand Mutlag-
ing a Sealed Can of Maortor g

containers, Now a LuTII1.'I~i.'I:|:I'iﬂ|Tl dispenser
for the sealed Emntmncur i5 !Jcmg rought

Ao % %
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1it. From the outside,
tht dispenser looks hike
the vsual measure with
its gooseneck spout, In-
side, however, there is an
arrangement of knives
and blades, When the bl
Iseaied can c:f oilis pressed ‘-h“'i ‘{
into the dispenser, the J
blades rip open the can =
and drain it, at the same

time mutilating the can so that it cannot
be used again. The oil drops to a chamher
below the knives and is poured into the

breather pipe in the customary wav.
:i \ LAY TILES EASILY INSTALLED
BY LOCKING ON WALL
:\n}rn“f‘c can install a new-tvpe clay tile

without| previous experience by using the
manufadturer's method. In a new honse,
special setting sheets are nailed directly to
the studs or furring strips. The tiles lock
onto the setting shects, the joints are filled

d the job 13 done. Im modernizing an
old house, the sheets are applied right over

the old gvall g 1|t5L ]ILEI.I]L": are set into place.
; d The body of the

[ tile 15 molded wet
& BT e

from high-temper-
ature fire clay, Ex-
cess moisture is
dried out and the
glaze is applied,
comhining the tile
and the glaze to
ohtain extraordi-
nary resistance to
eracking, crazing
and lifting.

e 3

DETACHABLE ENGINE FOR BUS

IS MOUNTED ON WHEELS

Mounted on its own set of wheels, a
detachable engine for motor coaches has
been developed in Europe., The arrange-
ment i5 similar to a motor car pulling a
trailer, the engine serving as car and the
passenger compartment as the trailer.
The driver sits in the detachable-engine
compartment, which is just like the front
of the ordinary bus or coach. The differ-
ence is that the section containing the en-

gine i5 cuupt:d?tht passenger section

1. ‘ii“m
e |

Pasienger Eus in Two Sections; Circle Bhows How

Easily Vehicle Is Maneuvered arcend Corner
so that it can be turned at an angle of
forty-five degrees, facilitating operation of
the wehicle around corners and curves.
Should the engine fail, its section can be
uncoupled and another attached to the
trailer, which has accommodation for fifty-
five passengers.

FLANT LABELS MADE OF METAL
MARK GARDEN ROWS(3 |

Permanent labels for rows of vegetables
or flowers in the garden are available. The
stake and frame are made of aluminum,
while the writing surface is soft copper.

This copper pad will retain indentations \\‘1
made by a pencil in writing. In additign,

celluloid slip he- il_i

hind the copper
pad is provided for
keeping an abbre-
viated record of
work in the gar-
den. The labels
are made in two
stvles, one as a
atake to push into
the ground and
the other a5 a
frame to wire on




Right, Metal Turntahle {or the
Retrigeratar Supports 3ix Tris
angular Glass Food Conralmers:
the Affangement Eliminates
Moving Several Qther Dishes
tx Fesch One in the Rear af
the Comparement:; Mesting the
Containers foves Twenty-

Cent Storage Space: Food Is
Kiopt Fresh Lomger by Means
of- Covers far the Glazg Jara

Left, Clothes-Basket Carrier
Suspended on Rollors from a
Wire: the Carrier Te FPusheod
Along as the Clothesline Is
Filled; Right, Glass Teakaot-
tle That Serves as A Teapot )
Ten Bag Is Placed inside Lid
with Itg biring Holding 1t
|:|‘I.'III: al Water: hon Ketile
Bk, Tea Bag Is Feleased
ik Water

-

Ahave, Strainer for Draining
Water fram Porg and Pana in
Which VWegetables and Meats
Arg Boing Cooked; Cooked
FPortions Are Placed on
Sirainer to Drain While Othe-
&r Food Is Cooking; Left,
Safedy Bhut-00 for t:nﬂl.tq
Wringer Eliminates the Pos-
gibility of Actidents




Top, Breaker for Chippiag Too
Cubes by Tuming the Handle
and, Below, De Luxe Freerer
Dresigned for Quick Freesing with
Clapped Ice from the Breaker

Eipht, Aitachement That Takes
the Wark Out of Roasueg
Coltee for Breakfastg; as
Rhown, the Hogster Is Uaed
in Connection with sa Elec-
tric Motor; the Attachment
Fitz om the Iaverted Motos:
Colfes In Prepared by Fawr-
ing It into the Container,
Which Is Heated by Elec-
tricity through a Sepacate
Oritles Plug and Cord

Abowve, Hieel T::l}l:l For Freezing
Ice Cubes in Individual Fows;
Top Plota Bhows the Section
Removed from Frecelag Com-
partment; Bottom, Breaking !
Loose the Cubes Eastly by Quick- ¥
lj.' Hending the Section: tle Trays

reé Stainless Sreal. Al One 1 e
Piece, Folded Like an Accardion

Aboave, Uses to Which New Kitchen
Shears Can Be Put; Top, Serrated Blade
Prevents Vegetables from Elipping While
Being Cut: Center, Unacrewing Cap
from Botthe; Bottom, Opening Bovile by
Means of Projecting Nib on Handle

|~ e . W IR B - A
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Top, Streamling] Car with Spare-The Compartment Back of Front Seat;
Below, Spare Tire Fita in Tail of This Car with Btaggered Seats

SPACE FOUND FOR SPARE TIERES
IN STREAMLINED AUTOS

When antomobile manufacturers began
streamlining the rear of cars, they were
confronted with the problem of finding

\\an for epare wheelz and tires. One [tal-

ian designer solved the difficulty by hous
ing the spare behind the front seat in a
compartment for that purpose. In a sec-
ond type, containing six seats, part of

them staggered, the spare wheel is placed .

at the back of the rear axle.

YOU WOULD BE HEAVIER ON SUN

O i "; THAN ON THE EARTH

If vou weigh 140 pounds, vou would be

a giant on the sun. According to scientific
computations, vour weight there would
correspond to 3871 earth-pounds and you
probably would have difficulty raising one
of your J0)-pound hands. On the other
hand, you would weigh only twenty-three
pounds on the moon and buot Afty-three
on Mars., The force of gravity is so much
* Jess on Mars than on the earth that a 140-
pound man would be guite nimble there.
If he retained hiz same strength after
reaching Mars, this man would be able
to run with the speed of an average ex-
press train, to skip over ten-foot walls and
to do other extraordina

.

It x o —
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MECHANICS

TAILS GRAFTED ON
e GOLDFISH

Bush-tailed Japanese
goldhzh, with their four
or more long, waving
tails, are produced hy a
rrafting process. When
the fish are very small,
their flesh is transparent
s0 every bope can be
seen, At this stage the
few born with two or
more tails are separated
from the rest. Then a
man with a magnifving
glass fastened in front of
his eyve and several min-
inture tools reaches un-
der the water and snips
off the tails of the plain
little fish. He then joins
three or four tails to the
backbone where one was
before and fastens them with tiny band-
ages, That the practice pays is proved by
the high prices paid for fish of this kind,
some of them bringing from 2300 to $1,000,

A
EEMOVARLE SECTION OF PLANE

IS5 PACKAGE COMPARTMENT

Llzually the compartment formed by the
fuselage behind the pilot s inaccessible,
hut one type of monoplane atilizes this

Monoplane with Removable Cover Back of Cockpit,
Thus Provlding a Space for Baggage
gpace for earrving packages. A removable
hood or back, covering this part of the
ship, can be unfastened and lifted off, ex-
poesing a large space inside the fuselage
which ia thus made available for pay load.
When in place, the hood conforms to the

general contour of E]I: plane,

ity
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STARCH SPEEDS UP MUSCLES
FOR SPLIT- SEEDN[{! A TI'l:JIDi'L
L

That extra s ¥ entrg‘} or* split-
gecond action comes from a quick chem-
ical breakdown of so-chlled animal starch
in the human muscles. Br, Jacob Sacks of
the University of Michigaa, compares this
fast breakdown with the “choking” of an
automobile to give it that quick responsc
before the vacwwum tank and carburetor
buckle down to their johs. Normally the
muscles do their work by burning lactic
acid with the oxygen in the blood stream.
But when gquick action 15 necessary, re-
quiring energy faster than oxygen can be
carried to the muscle tissues, glycogen, or
animal starch, stored in the muscles, un-
dergoes two rapid chemical breakdowns.
Both produce energy for short but violent
exertion, says Doctor Sacks. If the extra
stress keeps up, the heart has time to in-
crease its rate of beating and to pump
more oxygen-charged blood to the mus-
clez so they can keep on with the work
imposed on them, -

(-5 5

HANDLE FOR OUTBOARD MOTOR
MAKES IT EASY TO CARRY

Portaging from one stream to another
on an outboard motorboat trip is simpli-
hed if the motor 15 Atted with a handle.
One company is making a motor in which
the handle used for steering can also be
employed for carrving when the power
unit 15 to be taken overland. To conwvert
the handle for carrying purpozes, it is
folded inward apainst the motor and
locked by a catch. It is so placed that the
weight is distributed evenly, permitting
it to be handled easily.

POPULAR MECH A.l'flf‘ S

Crutbaard Moter with a Handle for Easy Carrying; the
me Handle Is l.l':l:d for Steering .

£ 9 ?fﬁ %.{-Lr‘l'l.:ﬂxi/l-
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Waorker Is Showm Founding Petals of Wrought-Eron
Hegen to Make Them Maore Lileliks

ROSES MADE OF WROUGHT IRON
ON BLACKSMITH'S FORGE

; Wrought-iron replicas of roses are fash-

ioned in an English blackamith shop. The
art has been handed down from father to
aon for five generations. Products of the
family’s shop have hecome famouns in
many countries,

“CAT'S WHISKERS" ON DIRIGIBLE
KEEP TAB ON WINDS |- g'{}‘f

Tiny wires outside the control car of
the dirigible, U. 5. 5. “Macon,” tell which
way and how hard the wind is blowing in
the manner of the sensitive whiskers uf‘\J
the cat, Connected to an instruoment called
the hot-wire anemometer is a tiny tung-
sten wire, such as 15 used in an electric- 4‘§
light bull, one one-thousandth of an inch
in diameter, through which electric cur- 3
rent passes, The current alse bhas an al-_ %
ternative route through a galvanometer, ._:-:_}
A strong wind will cool the wire more
than a light breeze, and as resistance is de- _.__—::}l

the palvanometer, where it 15 measured, N«'i'_""ﬂ-':.:;.
A second circuit detects changes in the
ably, the instrument might he used to p{:'r-

it th:,...;l.t ]1T1am4tl to trig ]|.:|= COurse.

creased by cooling of the tiny “whisker,” a

lesser proportion of current passes through

vaw amd pitch of the wind, that is, in hori-

zontal and vertical fluctuations. Conceiv-
I:_ howen ﬂ[ﬁ,[ L. L._,E.(, ?'.H
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Making a Deposie In s Aviomatic Bank Depository
Which Issues a REeceipt to the Customer

COIN-IN-SLOT BANK DEPOSITORY
GIVES RECEIFT FOE MONEY

To encourage the depozits of those who
cannot visit the institution during regular

business hours, a Brooklyn bank has in-®

stalled a dayv-and-night depository intend-
ed both for the making of deposits and the
withdrawal of monev. The latter is in the
form of a request which is filled by the
bank s=ending the money through the
mails. Tn either case, the depository auto-
matically furnishes a receipt

3 . It resembiles
a mail box with a door at the top for the

insertion of the pass book and the deposit
sealed inoan envelope, or for the insertion

of a request for the withdrawal of funds, g

It is operated by inserting a nickel whicl
opens the door and which is credited to
the account of the depositor.
mechanism records the time of the tran
action on both the envelope and a receipt
which iz izzged to the customer through
a slot at the bottom. The envelopes dro
into a safe which is opened by officers of
the bank at regular intervals,

[ Names and addreszes of manufacturers
and dealerz in articles described, and anv
details in our possession, will be furnizhed
by our Bureau of Information upon re-
quest accompanied by return postage.

A interior '!:'
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- DRM:II SYSTEM EXPANDS

IN EUROPEAN COUNTRIES

*“Wired radin,” a system of broadcast
receplion requiring direct transmission of
programs by wire from a central receiver
imto the homes of subscribers, is expand-
ing rapidly in several European countries.
Sometimes the service is supplied over the
regular telephone wires, but in such a
manner as to permit the uswal telephone
service,. The subscriber is furnished a
loud speaker of special design which is
plugged into an outlet provided for that
purpose. Most systems provide two or
mare programs by duplicating the wiring
outlets. The broadeast programs are re-
ceived at the central receiving station and
transmitted by wire into the subseriber’s
loud speaker. Growth of the system in
Europe is aaid 1o be due to local condi-
tions resulting from channel congestion.
It the dizstribution of radio channels, some
nations are allotted only a few, in some
cases no more than two. This restricts the
number of stations which may be operated
simultancously in that country,

SLEEVE FOR HEATING ELEMENT
REPAIRS EROKEN ENDS

rmanent rﬂpairs cani be made on
burned-out sections of elements m elee-
trical appliances by slipping a metal sleeve
over the broken end: and crimping the
sleeve. It can be attached in less than one

cnnecting Broken Ends of Hesting Element;
Right, Metal Sleeve for the Job

inute, Only a pair of pliers is necessary!
The repair is said to restore the eleme

to full efficiency. '
L .J«w e
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Portable, Shaded
SAND BOX and WADING POOL

—

E HUGHES

_ By F. CLAEK
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[ NLESS the chil-

dren's sand pile is
protected in some way

“n

be of good solid 34-in.
material., The top or
canopy gives a very col-

to confine the sand,

orful and attractive

much of it is soon wast-
ed by bheing scattered
over the surrounding
ground. A sand box like
the one shown in the
accompanyving drawings
is not difficult to make,
and the ecast 15 small
even for new lumber.
The stock used should
be pine, cypress or other wood that will
withstand the outside weather. The hox
itself should be constructed first, being
especially careful to nail firmly 2-in, cleats
under the floor, as on them largely de-
pends the support of the sand, which is
quite heavy when damp. The floor should

touch. The two vertical
supports are }-by-4-in.
pieces, 3 ft. long. The
slot inthe center is made
hy horing a Yi-in. hole
at each end and sawing
out the part between
them, The uprights
should be bolted to the
sides of the box with
about four 3%-in. stovebolts to cach sup-
port. Winged nuts at the tops of the sup-
ports permit adjustment of the canopy.
When complete, the sand box should be
given about three coats of good outside
paint, preferably a dark green. Be sure to
coat the inside and bottom of the box as

o9
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a protection against moisture and conse-
quent decay.

There is nothing, perhaps, that small
children enjov more in hot weather than
to splash arcund in a pool. Unlike a con-
erete pool, thiz one may be moved about
on the lawn, and when winter comes it
may be taken apart and packed flat in a
small bundle, The wooden sides of the

COSMEAS FOLDED
(K BOTTED LINES 3

pool may he made of anv of the soft
waoods such as pine or cypress, and are as-
sembled after the box-type of constric-
tion, with screws in the corners. The sides
should first be cut to the correct length
and angle. After the main part of the box

haz been constructed, the top and bottom

strips may be put into place very easily;
the regular 1 by 2-in. pine stock known at
any lumber-vard under the name of “blind
stop” may be used. These strips are cot
and fitted into place with square or butt
joints instead of mitered corners. Seats
over cach of the four cormers serve to
cover. the joints. The seats alzo serve asz
hraces, and when they are in place, the
body will be firm and strong even under
the weight of the water. For a box of the
size shown, a piece of canvas 52%4 by 66
in. is needed. Seams or joints will not, as
a rule; interfere with the waterproof con-
dition of good canvas if the seams are
sewed on a machine. Small rings, spaced

POPULAR MECHANICS

about 6 or 8 in. apart, should be sewed to
the edges oif the canvas, and they are at-
tached to small screws along the inside
upper edge of the sides, LEyelets may be
substituted for the rings if desired. Small
rotind-head brass serews are wsed and
they should be placed
well up under the npper
edge so that there will
he no danger of either
the skin or clothes be-
ing torn. One or two
coats of paint to both
sides of the canvas will
strengthen even the new
canvas, and in the case

Ty
af the older goods this may be necessary
to render it waterproof, The painting may

be done by laying the canvas flat on a
floor or hanging it against the wall

Tool for Cutting Weeds under Fences

Made from a piece of an old mower
sickle, this tool iz useful for cutting weeds
under a fence, Three mower sections are
leit on one end of
the sickle, the oth-
er end of which 15
rounded and in-
serted into a hole
that has been
drilled lengthwise
in a suitable han-
dle, Another way
is to flatten the
end of the handle
and then holt the
sickle to it,
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Thumbtacks Aid in Trimming
Panchromatic Films

The following method will be found an
aid in trimming panchromatic photo films,
which must be handled in darkness or a
subdued safe light, where the scale on the
trimmer cannot be read. Two thumbtacks
are pressed into the board, one heing
placed on the scale to correspond to the
desired width of the flm, and the ather to
mark the length to which the film is to he
cut, They should be placed about 4 in.
from the edge of the scale. The film is
laid against the rule in the uswal manner,
then moved back against the ficst tack and
the cut iz made, The first tack is then re-
moved and the process repeated, using the
second tack to get the length., When sev-
eral films are to be cut, it 15 necessary, of
course, to make the smaller cuts before
removing the first tack.

Bmall Funnel Provides Escape
for House Flies

If a small funnel is placed in a hole
punched through the top center of the
screecm, flies
inside the
house will es-
cape, bt those
putside are
not likely to
enter through
the small end
of the funnel.
The wide end
of the funnel should be flush with the
screen and it may be held in place with
iriction tape.

Keeping Stepladder from Tipping
When Set on Soft Surface

Legs of a stepladder are usually point-
ed enough so that the weight of a person
often makes them sink into a soft sur-
face and causes the ladder to tip. To elim-
inate this trouble, I made amall wood
boxes for the legs to it into snugly, which
provided a larger bearing surface on the
soft dirt.—Charles E. Forgette, Platts-
burg, N. Y.

#f[Crabs and crawfish kept in pure rain
water will live several days without food.
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Emall Boat Easlly Pushed along a Daock on Large
Casters Screwed to Bottom of Stern

Casters Save Time in Moving Boat

When a small boat is launched by push-
ing it down a dock, time and labor can be
saved if a couple of large casters are
screwed to each bottom corner of the
stern end. By raising the bow, the weight
will rest upon the casters and the boat
can be pushed or pulled along with ease,
—:, E. Hendrickson, Argyle, Wis.

Blotter on Rule Prevents Smearing
of Inked Lines

To prevent the lines from being smeared
when ruling a paper, a blotter can be fas-
tened to the back of a rule as shown. A
tin frame, which fits the rule, is tacked to
the back to hold the blotter. One side of
the frame should be left open so that the
blotter can be replaced easilyv—A. H,
Waychofi, Phoenix, Ariz,

Thret-Sided Tin Frame

Halds Blatter on Back

of Rule to Prevent
Smearing of Lines
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fighting bass. When well balanced, the
target can be released, reeled in and set
without any movement on your part other
than reeling in. A quick flip on the line
will disengage the plug after the “fish”
has been set,

The goli-practicing device shown in Fig.
7 will reduce vour driving game to back-
vard scale, reducing vardage to inches.
The unit is easily made from an old bowl-
ing pin and a light compression spring.

The “Woofies” are made out of plywood
to the size shown in g, 8 and do their
stuff along two light wires running through
small pullevs. A third wire or string is
connected to the spring catch and also
gefves to haul the Woofies back into po-
sition. Figs, 10 and 11 show the detail. An
ordinary spring clothes-
pin is arranged close to
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blacks and whites, try the simple
sighting device shown in Figs. 1,
2and 3. The round metal rod can
readily be slipped up or down to
suit. Similar results can be ob-
tained by slipping a rubber band over the |
bow, as shown.

Fig. 5 shows a practice target for cast-
ing. Scoring a perfect hit with a lightly |
leaded plug will release the plywood table L
and give you all the striking action of the
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one pulley so that it will grip the wire
when closed. When the pin is open, the
target will slide freely down the wires
and right at vou. Bang awav with the air
rifle, and if vou hit him square in one eve,
the spring catch will be released and the
pin will clamp tightly over the wire. A
snap on the setting string resets
the target. The same string pulls
it back up the wires for another
round,

Fig. 13 shows a real practice de-
vice for the tennis player. Prop-
erly constructed, this projector
will put them out with speed
which can be controlled
by varving the size of
the pulley on the initial
take-off. The wazhing-

| machine gear iz easy to et from
\' the junkyvard, and any hardware
|
|

store can supply you with a spring
packing 100 to 125 1b, in a 6-in,
11— travel.

Another one for the golf fan is
shown in Fig. 15. This might be called a
“golimeter.,” A sock on the ball actuates
the meter arm, which slips over the notch-
es at the top of the frame. Properly cali-
brated, you can easily tell whether yvour
driving game is getting better or worse.
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Guides Eet along
Bides of Hedge
Permit the Top 1o
Be Trimmed with
Lawnmower

Guides to Hold the Lawnmower
While Trimming Hedge

Trimming hedges with a lawnmower is
easy when puides of the tvpe shown are
used. They are two horses made by nail-
ing l-ft, boards to endpieces, the length
of the latter being determined by the de-
sired height of the hedge and the lower
ends being cut to a point. In use, the
guides are zet along the sides of the
hedge, and the pointed ends are driven
into the ground to bring the top of the
guides level—Harry Yates, Chicago.

Closing Envelopes Containing Second
or Third-Class Mail

When large envelopes are mailed con-
taining matter that goes other than first
class zo that they cannot be sealed, the
Aap can be closed by loozening the glued
seam on the back of the envelope and in-

- S SLTS W
; % FLAF

TOMGLE SLIPPED
THEOUGH SUTS

Simple Method of Closing Large Enwelopes That Cone-
taim Mail Subject to Fostal Inspection
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serting it through three slits cut in the
flap as shown. This keeps the envelope
closed, vet cnables the postal awthorities
to open it to inspect the contents. This
practice has been found satisfactory when
heavy, tough envelopes are used but is not
recommended for light envelopes made of
thin paper that tears easily.

Hints on Dip-Painting Work

If vou have been disappointed in dip-
painting by having the work dry streaked
with runs, or you find dried drops of paint
that have not dramed off, the following
method will aid in curing the trouble:
The trick lies in withdrawing the piece
from the paint very slowlv—naot anv fast-
er than the flow of the paint, and possibly
slower. You will have better success if
the paints or enamels used are of the
quick=drying type, which, of course, les-
sens the chance of drops or runs forming
after the work has been removed,

A Template for Dovetail Joints

To make sure that
vour dovetail joints
fit correctly, make a
template of sheet
metal and mark off
each dovetail on the
work, In using the
template, lay it on
the work so that
the edge just
touches the point
of the mark previously made, as indicated.
—A, H. Waychoff, Phoemix, Ariz.

Stain Blends Sapwood into Heartwood

In order to et an even imsh on an ob-
ject that contains both sapwood and
heartwood, one being much darker than
the other, it is necezzary to blend the two
together with stain. To do this, first stain
the surface of the zapwood, leaving the
heartwood untouched, and allow it to dry.
Then sand the stained part lightly with
very fine sandpaper, and, after dusting it,
o over the entire surface with the stain,
applving it generously. By brushing away
the excess stain on any part that tends to
become too dark, you can produce a nice-
Iy blended surface,
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from Sea Shells

Lifelike Decorations Made

Sea shells can be utilized in making
novel souvenirs that can be sold. Various
shells of unusnal shapes that can be picked
up along beaches readily lend themselves
i making hifelike imitations af birds, but-
terflies, turtles and animals, and also serve
a5 decorations on jewel hoxes, ash travs,
desk sets, etc, The only equipment need-

Distinctive Oriamentsl Articles
That Fied Resdy Sales as KEnick-
kmacks, Are Made Up lrom Sa
Shellz and Plpe-Stem Cheandss

ed in thizs work is a little glue, a few pipe-
stem cleaners, and an assortment of
naints, The cleaners are used as mecks
and legs, and for tree trunks and shrub
branches. Crab feet lend themselves to
imitating bird beaks and alligator heads
and bodiez, Painting your souvenirs in
natural colors improves their appearance.

Bimple Lock for the Electrical
System of Your Shop

You can pro-
vide a sccret lock
for the electric-
supply circuit of
your shop by con-
necting a wall
socket in the line = -

Py

.

as vou would a

switch, and pro- 2 Eiibe =
viding a short- T
circuited plug 1o »IJ =
bridge the break. ‘&ervdel
The latter is in-

gerted in the line between where it enters
the shop and the outlet sockets for the
machines, In thiz way, there is alwaye an

open circuit in the line except when the
short-cireuited plug is inserted in the
socket. The latter, of course, should not
he waed in other sockets as it will close
the eirenit and cause the fuses in the line
to burn out—F, E, Gray, Ogden, TTt=h,

Holes Drilled near Edge of
Stock without Splitting

Difficulty often experienced by ha
thin wood split when drilling holes cluse
to the edge can be eliminated by first drill-
ing a hole the same size as the point of
the bit to be used. I the lips of the hit
are sharp, you will be able ta drill a hole
within Ms in, of the edge of thin stock in
this way.—Robert Stahler Portsmouth, Q.
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Ol-Boaked Felt in Hollow Part of Antirattder Elimi-

Bated Squeaks in Car Door

Preventing Squeaks in Car-Door
Antirattlers

Squeaks, caused by friction between the
twao parts of antirattlers on car doors, can
be eliminated in the following way, if the
part that is screwed to the door post is
hollow : Remowve this piece, drill two small
holes through both side: of the projec-
tion, and pack the hollow part tightly with
oil-soaked felt. Then put a piece of fric-
tion tape over the back of the piece, to
keep the oil from running out, and secrew
it in position. Vibration of the door causes
the oil to seep out of the small holes and
lubricate the contacting parts,

Iron Guide for Your Plane

This effective guide for a plane is made
irom a piece of flat metal such as brass or
steel, bent to the shape shown. A thumh-
screw is provided for clamping the guide

Flut-Metal Guide on Plane, Provided with Thuomb.
screw, Helps to Cut Squarely over Narrow Sieck
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to the plane. It may be necessary to drill
and tap a small steel block and salder of
weld it to the guide to provide enough
threads for the thumbserew unless stack
of sufficient thickness is used to make the
guide—~Chas, H. Willey, Penacook, N. H.

Electric Lamp Attracts Insects
to Fish Pool

A guli-coast farmer, who has a private
pool stocked with trout, employs an elec-
tric lamp to supply thousands of insecta
for food for the fish. The lamp is hung
above the pool and is turned on at night
to attract the insects, which fly around it
until exhavsted, when they fall into the
water and are taken by the fish. This
method also trains the trout to strike a
lure when thrown into the water and en-
ables the farmer to cateh a mess of fish
in & few minutes.

Drawer Pulls from Molding

Short pileces of
picture-frame
molding make
neat drawer pulls,
They can be fin-
1shed to mateh the
drawers, the edges
may be rounded
and the screw
holes countersunk
and the holes filled,
for neater appear-
ance. The molding may be sanded and
varnished to blend with the furniture so
that it has the appearance of being part of
the drawer.—Dick Hutchinson, Ithaca,
New York.

Applying Shellac without Smearing
Stain on Surface

When brushing shellac or varnish over
a stained finish,” the stain is sometimes
softened and smeared by the brush, espe-
cially if more than one stroke is made
over the same surface. If the shellac is
sprayed on with an inexpensive atomizer,
this trouble will be eliminated. After the
shellac has dried for a few hours, it should
be rubbed lightly with curled hair or very
fine sandpaper to remove the grain before
applying the finishing coats.




e —

e

TR S

H.T.Bodkin |

PART IX—Running Rigging and Final Details

ONLY the running rigging and a few

other details now remain before our
gallant “Sovereipn” will be completed. To
vary the work, it is better to take up the
construction of some fttinge and thus
gain a breathing spell between the stand-
ing and running rigging jobs.

Fourteen yards are required, made as
specified in the yard chart at the end of
the article. The chart alzo enumerates the
number and kinds of blocks and rigging
lines required for attaching each of the
vardd Lo ilg respective mast. The yards
are all nitural “wood color and are fn-

ished exactly the same as were the masts,

Next, the guns and carriages are made,
The sixteen deck gun carriages are made
the same as thase for the main-deck guns
under the spar deck except that 4 channel,
instead of a hole, is cut into the tops of
each, in which the pun will rest, Color the
carriages dull black as before, and glue and
pin in place in alinement with the deck
ports, Sixteen deck puns and seventy-four
lower-deck giuns are thnen turned in-a
lathe. In addition, ten bulkhead guns are
alzo turned. These are the same as the
deck guns except that the inboard ends
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are cut like the lower-deck pguns so 1 .
they may be inserted into the holes made
for them in the bulkheads. If the guns are
made of wood, gild them with antique gol
to represent brass. Then dry-brush dark
green over the gilt to imitate verdigris
discoloration. If the guns are turned from
brass, leave in natural-metal finish, which
will, in course of time, corrode to some

extent. Two guns are glued into the stern

four into the outer and inner spar-deck
bulkhead (middle holes on each side not
fitted) ; and four into the beakhead-bulk-
head holes. Elevate the spar-deck puns
to fire clear of the rails. The lower-deck
guns are also glued into the gunport holes
and main-deck carriages on each side,

Four conventional anchors, of black-
ened wood or metal, are then made and
‘attached. Those forward are secured by
tackles to the catheads, and the after pair
are lashed to the forward channels, clear
of the gunports. Hawsers of the same
thickness as the mainstay are suitable,
their free ends being glued into the proper
hawse holes as shown.,

The ﬁguruhum] 1% made 1-"'.1-" glui:nE: thin
lavers of plastic wood, molded to shape
with the aid of Craftmat No. 2, which con-
tains the impression to make the fgure-
head, to pieces of maple 34 in, thick, Al-
low the east to dry for a few hours and
glue it onto the base before the plastic

SPRITSAIL TOPRMAST
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OUTER BRACE, MY ALSD
PASS THROUEH LEADIHG

BLOGCH ON EIWSPRIT AMD \ ll

wood gets too brittle. Then trim to shape,
and glue both to another piece the same
thickness as the fipurehead support. The
‘stter piece is not flush with the bottom
af the figurehead casts. It is assembled so

hat the mounted casts project about Y
«n, below its bottom edge to form a chan-
ael for the fizurehead support. The whole
.4 grlued and pinned in place. If desired,
Fihe carving of the figurehead may be ae-
:entuated by tooling the recesses decper

han they are when they come from the
. nat. This should be done only after the
pheitic wood is dry, and care must be taken
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of the masts and its
lines are secured di-
rectly around the
main and forevards
to hold these firmly
against the forward
sides of their masts.,
It should he noted,
however, that the
mizzenyard parrel
has but two rows of
trucks (balls) and
that it holds the
mizzenvard tie,
rather than the
vard, in place. The
tie of the crojack vard is an exception to
other upper yards, being made as a non-
adjustable sling. All upper vards, incluad-

ing the crojack yard, are held firmly down-
ward and backward with simple strops
passed around the masts.

With the yards attached, we can pro-
ceed with the running rigging. You will

MECHANICS

have a number of blocks to at-
tach, The writer discovered that
the guickest way to handle these
was to first seize all blocks into
pendants of the correct thread
sizes, about 6 in. long, before
berinning to attach them into
place, Regardless of their pur-
poze, you will then have ample
line to secure the blocks and can
clip off the free ends as neces-
sary. It is also safer to put a
totich of shellae om the bhlocks
and threads to make sure that
none of them will come loose
when adjusting the rigging ten-
sion, This applies also to all
knots the rigging requires.

A study of the rigging plan shows that
all lifts (vertical adjustment for the vard
ends) and braces (horizontal adjustment)
are duplicated on both sides of each vard.
Hence, only one side of the rigging and
vards is shown to simplify the plan and to
help vou understand just where cach line
runs. The one exception to this is the lift
for the mizzenyard. It is single. Also, the
fore topsaill vard, and fore roval vard rig-
ging, is duplicated on the
other vards as described
on the plan at those pointe,

——

KAIN *HI:I FORE
PRAREL AIDS

e DIA MCOTEN nncm:.s BLADS
FARREL ASSLAMBLY

The forevard duplicates the arrangement
of the mainyard, Where lines appear to
terminate as, for example, in the tops, they
are to be belaved at such points. It 15 well
to begin with the lower yvards. Carefully
note where each Iine startz: then trace its
course to the belaying point at the other
end. The fore topsail yard and fore roval
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not to spoil the contour. The lifeboat m.
be of the simplified tvpe detailed or, it can
be carved out and fitted with ribs an?
thwarts as is the original model. Tt rests
in two chocks {eradles) on the main-hatch
grating, being gloed and pinned 1o the
grating to keep it in place,

Now for the running rigging. Tha first
job is to attach the vards to the masts
The mainvard 15 fastened with a one-piece
tie, which 15 setzed around the vard, passed
through a cheek sheave, down through a
halvard block and up
through the cheek
zheave on the opposite
side of the mast, where

MAIH ROVAL oy

. loose end 12 also seized around the
ard. The halyard block is set up with a
lanvard, which passes through the sheave
of the port knight, aft of the mast. The
tic should be long enough to permit low-
ering the yard to the rails. The foreyard
has the same arrangement. The mizzen-
vard 15 similar except that the tie is seized
to the halyard block at one end and to
the ward at the other, passing forward
through the central sheave of the mizzen-
mast, The ties should be shroud thickness
for each mast and lanvards in proportion.
Halvards for all wpper yards are single
lines of respective shroud thickness, seized
around the yards and passed aft through
the holes in their masts. The ends can be

¥ARD \ MANFROWL BRAMCE  pelayed in the next tops below. A “ball-
qﬁﬁﬂ.ﬁﬁ il "“-_}_:__f_h bearing™ arrangement
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vard hits are used as guides for ri
other upper vards, and should follo
lower-vard rigging. The braces vary
a bit and each should be considered .ui-
vidually. Tf vou will get a clear mental
picture of each line as shown on the plan
before you place it, you'll have little diffi-
cultv. No detail is necessary for the two
“spreaders” used to attach the crowfest
to the mizzenvard, These are the zame
a5 those used for the spritsail-topmast
backstay, described previously with the
standing rigging.

Az now rigged, the lower yards are in
pesitions to bend on their sails, while the
upper vards appear lowered to the posi-
tions they would occupy with sails re-
maoved. This eliminates the ohstructions
that the lower vards would represent at
ratl level if they, too, were in the relative
positions of the upper yards. As for fit-
ting the sails, this is an arbitrary point
among model makers. However,
the majority seem to agree that,
if the rigging is carried out in |
exact detail 1m a
model made to this
small scale, the

e
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“blanketing” effect of sails has the disad-
vantage of obscuring much of the detail.

The permanent base for our completed
man-of-war is also an optional matter with
the builder. The type il-

'R
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ships on each side to take any =ide strain.
If the model iz placed in a sealed glass
case, a small dish of ordinary table salt
should be set inside to equalize humidity
and prevent drv-rot,

S0 ends the construction of our model
—ag proud a Iittle ship as her glorious
namesake., Possibly the building of this
exceptional model has required more of
yourr Bime than many simplified models,
but, we have never yielded to a compro-
mise of design or materials to save the few
extra hours of work. She faithfully car-
ries on the brave tradition of a brave old
ship. Sail on, “Sovereign!"

CHART OF YARDE AND RUNNING RIGGING

Iustratled is commaonly Dia. Middic e e —————
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good advantage, Two it b Wy | 2w | w= ) i | w70 Lines
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; ; ; ops ' 4 L
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: E ; Crajack Yard e R R ey T 1 Mo 60 Linen
post holes and into the  Miren Topsail Yard 34 3? Ha~ Iz K ;ﬂélnen
= Miraen Topgallant Vard 15§~ T ™ = 8 oarnn
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brazs rodarethen screwed  Mowe: Dlameters at ends of vards approx. Mol dmseters o1 middie sectiomy, Yasds have

to the hull and base mid-

fat taper Lo within % their lengibs o1 outer Ends, where fapr is oose pronounied
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Simple Camp Table Attaches to Side of Car

Consisting of two boards, two
iron rods and a couple lengths
of strong wire, this camp table
is handy for pienics or short
camping trips, as it takes hitle
space when packed, and 1s quick-
ly set up. In assembling, the
rods are slipped through screw-
eyes driven into the underside

HOODES
LOWERLD WiTe
RUBIER TURIME

]'-m_'. ROD, P ATTEMED
ot |.'I'}1.|p

of the boards. One end of each rod, which
is flattened, is pushed in the crack at the
junction of the car body and the splash
pans on the running board.  The wires are
tied to screweves driven into the outer
edge of the table and are fastened to rub-
bher-covered hooks that fit over the edge
of the door.

Refinishing Wc;rn Linoleum

Linoleum on which the pattern and col-
ors have been worn off can be refinished
in any color and pattern desired, a stippled
effect being the easiest to produce. First
clean the linoleum thoroughly with hot
goapy water, making sure that no wax or
grease spots remain, and allow to dry
overnight. Then go over it with a clean
cloth to remove the dust, and apply a flat-
tone washahle wall paint, covering a small
section at a time. While the paint is dry-
ing, prepare the stipple color. For stip-
pling, usze either a sponge, a crumpled
cloth, a wad of crumpled paper or a stin
pling brush, depending on the text
sired. If a sponge is used, tF
should be trimmed flat and tk

water to soften it so that a good print
can be made. After the ground color has
become tacky, pour a small amount of the
stipple color on a board and rub the
sponge in it, tapping it on the board a
couple of times to remove the surplus
paint. Tap the sponge straight on the mat.
The prints may overlap or they may be
spread slightly apart. More of a blended
effect can be obtained by applying the
stipple color before the ground has be-
come tacky, thus caunsing the two colors
to run together. Two or more stipple col-
ors may be used if desired. After the fin-
ish has dried overnight, it is ready for var-
nishing. Use a high-grade waterproof
varnish and apply twe thin coats, allow-
ing the first to dry thoroughly before ap-
plying the second. If a wax finish is de-
sired, apply a coat of white shellac and
then wax the linoleum in the usual way.

Coil Spring Keeps Hose from Kinking

Inserted into the
faucet end of a gar-
den hose, a coil
spring will prevent
kinking at this
point, and will not
hinder the water

The spring iz held
in position by bend-
sz _the e~ over a

N
EELT T

flow appreciably.
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By Hinging ¥ our Tent
FPoles, Yeou Can Store
Them in the Car

Hinged Tent Poles Are Easily Stored

By hinging vour tent poles, they can be
folded and tied in convenient bundles for
transportation. The poles are cut into
three-sections, after which tweo pairs of
loose-pin hinges are screwed to opposite
sides of the pole at each cut. By remov-
ing the pins from one hinge at each joint,
the pole can be folded. If the hinges are
properly placed, this alteration will not

weaken the pole,

Cause of Exhaust Gases in Interior
of Closed Car

Accumulation of exhaust gases in the
interior of a closed car was traced to the
breather pipe of the engine. The primary
cause was leaky piston rings, which al-

MECHANICS

lowed the exploded gas to pass the pistons
into the erankease, after which it was
driven out through the breather pipe. The
bezt remedy for this trouble is, of course,
to make the necessary repairs, such as re-
grinding the cylinders or replacing the
piston rings. But if this cannot be done,
the breather pipe may be connected to the
air intake of the carburetor so that the
gases will be drawn back through the en-
gine, Ii this arrangement is impossible,
then the breather pipe should be fitted
with a flexible metal tube that leads to
some point under the car where the fumes
will pass to the rear.

Preventing Theft of Car Wheels

Theits of car
wheels can be
made more diffi-
cult by attaching
a padlock to a
grooved nut of
each wheel so that
a wrench cannot
be clipped over the
nut. As the lock
strikes the hub,
the nut cannot be
unscrewed. The
padlock should
have a hasp with
straight, parallel sides a little closer to-
gether than the distance between the faces
of the nut. By grinding or sawing a
groove across the two opposite sides of
the nut, about ¥4 in. from the top, the lock
hazp can be shipped snugly into place.

Craftmats and Blueprints on

“SOVEREIGN OF THE SEAS”

A Craftmat of the stern and lower-
hull carvings will be sent upon receipt
of 50 cents. Craftmat No. 2, of the
carvings to go on sides of upper
works, 35 cents. Eight blueprints on
the “Sovereign” are available for $1.50.
A list of 380 practical projects will be
sent for 3 cents postage. Also, a sam-
ple print with forty illustrations of fin-
- 7 +A projects available for 10 cents.

= Blueprint Department.

(! —
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Porch Frame with Dovetailed Joints Is Figid and Does
Wot Loosen if Foundation Settles

Dovetailed Joints Make Porch Rigid

When building a porch, it'is a good idea
to dovetail as many of the joints n the
frame az possible. Bezides improving the
appeatance, this method makes the porch
more rigid and helps keep the joints from
loosening if the frame warps or the foun-
dation settles,

A One-Man Boat Portage

Here iz an easy method for one man to
take his fishing boat across a short por-
tage. Get several straight poles about 8 in.
in diameter and cut them into 4-i1. lengths
to make rollers, La],f four of them in front

MECHANICS

of the hoat at Z-ft. intervals and push it
over them until the bow tilte down. Lay
the other four on the ground and move
the boat over them. Then pick up the first
four and again place them in front of the
boat, repeating this operation until the
boat is moved across the portage. If a
fallen log or other ohstruction is encoun-
tered, a skid made of peles can be used to
take the boat over the top. To do this, get
three or four light poles and flatten one
end of each. Then place the other end of
the poles on the obstruction and drive the
flattened ends into the ground.

Sheet-Metal Tab Holds Electric Wire
on Binding Post

Difficulty often experienced in keeping
the end of a wire attached to a binding
post, can be reme-
died by placing a
washer, made of
heavy sheet metal
with a tab bent up
on one side, under
the regular wash-
er. In this way,
the end of the wire
it held between the
tab and the post so
that it eannot slip
out when the nut
is serewed down
on the binding post, assuring a better con-
nection.—D. R. Hoag, Spokane, Wash.

Prize Awards in DeWitt Clinton, Contest

We take pleasure in presenting the names and addresses of the prize winners of
the DeWitt Clinton model-making contest, which closed Dec. 31, 1932

1st Prize—%1,000.00,,.... Ivar E. Nordstrom, 141 Elmwood Ave., Falconer, N. Y.
2nd Prize— 500.00................P. L. Morgan, 4001 Fort Ave,, Lynchburg,Va.
3rd Prize— 250.00,..]. Gordon Lake, 5941 Williamson Ave,, E. Dearborn, Mich.

£50,00 Prize Winners

H. L. Loeckhart, 5435 W, Galenn 50, Milwaukes, Wis. H., Gasaan, 3651 Lr:rh-nurr'-e Ave, W, Toledo, Ohio.
F. I. Leib, 1913 Steele St., Rosemvead, Calil. Diavia, 5051 . . Damen Awve., Chicago, IIL
Elmer A, Radatz, 6021 "i..-:h Ave., Kenoshs, Wik,

$25.00 Prize Winners

Lee Buck, 557 Franquette Ave., San Jose, Calif
Hussell Nord, 38 Homer Rd 15;!u|ncr Mass.
M, Pletz, ]I[H]?' 151k “eattle, Wash.
Tﬂ:hr F, Garriean, 1|-"'.'E5l T'r

B . Chowins, Station :‘;,

L .A Pettit, 7922 Sycamore 5t., MNew Orleans, La.

{]' P:lt:rmﬂ 325 11ik 5t I"n.'ll.radﬂ. Park, M. I.
lrr;.' Trt:nlm'. 1714 Ernidwar Flint, Mich.

F. % Westmount Ave., Taoronts, Can.

I T f‘uenlhtl' EI.'r] E, Coallege Ave,, Sh.erl-."la.n Wi,




- |
i ik - ] I.'-'I,I' >

Mdke Money by Printing
PHOTOS o« CLOTH
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Scorfs, Meckriek;
Huandkerchicfs,
Funey Pillows,
Tavwelz, .."i.lil.leu.I.H:‘\-
anel other items
for private and
commereiel wse |

i
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F OIPFING &

’ HAHDRERCHIEF
M THE SEHSIT|:
ZIMG SOLUTIO

By R. M. BELACKEURN

HOTOS on fabries, leather,

parchment and other simi-
lar material, that cannot be re-
moved by ordinary washing, and will thus
remain clear and bright no matter how
many times the pieces are laundered, can
be applied by anvone. All that is neces-
sary are good negatives that are not ftoo
dense, and a small bateh of chemicals
that are especially prepared and sgld for
this purpose, 7 Nl
It 15 advisable to start vour clath-peiut-
ing experience on linen, cotten and on
flat and satin-faced ravons. Let the silk
crepes and satinsg wait until later, as many
of the medinm-priced silks and satins on
the market today are “loaded” with mate-
rial that is detrimental to photo work un-
less it 15 spectally treated !rfnr:l'm'r-: it 15 sef=
sitized, To do this, make fip a solution by
putting a gquarter of a toaspoonful of or-
dinary houschald gelatinke in 4 oz. of dis-
tilled water, to which twe pinches of tahle
galt are added. Let the solution stand for
a few minutes and thep heat it until it -ﬂ
reache: a temperature pf 100° F. after oOne 23-watt lamp. More illumination than=33
which the laaded =ilk it immersed for a this will cause the sensitized portions to =
few minutes. Hang the wet cloth wp to  Dbecome light-struck. Pour the sensitizing ™ ¥
dry and then it can be q_(\-ﬂg.-iljm_adl Linen, Stlution into a clean tray or dish, and dip .
cotton and ravon do nof require this pre- the cloth into it as in Fig. 1, to make sure e
liminary treatment, | that it is thoroughly impregnated, being :
The work of sensitizing the portion of careful not to dip a larger area than iz %
cloth on which you wish| to print a pic- necded. Another method is to use a wad
ture is done in a room 't]lm'niﬂﬁ’-lr.::d by only of cotton, .-.ia}ﬂniltud with t]:!tf solution, the

&=

Wiel e dm_,t-tJ,E.L = . doaacd 17
éﬂt‘*"?‘* = vy, Al

WD OF COTTOM U5 e
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Photo Medslilen Oived & Per- - H,._ -
somal Touch to Bathing Suits T R
and Other Wearing Apparel e

work being laid on a piece of glass as in
Fig. 2. This method is preferable as it is
more economical, for, in the dipping meth-
od, the syrplus fluid that is not abzorhed
by the cloth drips off and is lost. Each
piece is hung up on a line to dry in a dark

B
PHOTO PRINTED
OH  ChaRsE
LIHEHM

place, You can use a cardboard box or
lay the material on clean writing paper in
& hurean drawer, not in contact with any
metal or wood. However, be careful to
avold soiling the sensitized portion, even
to the extent of getting oil on it from
vour hands, and also avoid exposing it to
stronger light than that mentioned.
While the cloth is drying, you can pre-
pare the printing mask and frame. Block-
ing out of the background, in the case of
portraits on scarfs, handkerchiefs, etc, is
first done by applying retouchers’ opaque,
which can usually be obtained at a photo-
supply house, Carefully cover all the parts
of the negative that are not to he printed,
up to the edge of the picture, as shown in
Fig. 3. Now take a piece of black paper
that fits the entire inside surface of the
printing frame, and make a cut-out over
which the part of the nega-
tive to be printed will fit as
in Fig. 4. Tape may then be
uscd to hold the negative in
position, as shown in Fig. 3.
Holding the mask and neg-
ative toward a light, apply
SOMIE MOTe Dpaque in case
vou have not already covered the
efitire area over the cut-out part of

_ Ty, the mask, Fig. 6.

When the sensitized cloth is
thoroughly dry, it may be placed
over the negative in the printing
frame as in Fig. 9, taking care not to work
under more light than that furnished by
a 25-watt lamp. In placing the cloth in the
irame, vou should avoid getting it wrin-
kled and getting any of the sensitized
parts of the cloth on the outside of the
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frame where the light will reach it. Such
portions would otherwise turn black and
spoil the work. A photoflood lamp,
screwed into an ordinary socket and pro-
vided with a reflector, as shown in Fig. 7,
is suitable for printing. As the sensitized
cloth 15 very much slower in its reaction
to light than the photo paper commonly
used, the exposure time is not very crit-
icial. The average negalive requires an ex-
posure of ahout two minutes, in front of
a photoflood lamp. Dark negatives will
require more time while lighter ones need
less. As soom as vou can notice that the
light portions of the cloth under the neg-
ative are becoming brown, take the frame
back into the darkroom and remove the
cloth. Immersing the entire sensitized
portion in a developing solution, as in
Fig. 10, will immediately bring out the
phota. Keep it in the developer about a
minute and then wash the cloth in the
cleaner bath, rubbing the sensitized sur-
face until all of the vellow stain has dis-
appearcd, When washed in clean running
water, the printed cloth is immersed for
10 min. in a preserving solution, after
which it 15 again washed in water to re-
move all traces of the last solution. The
cloth is then hung up to dry or it can be
ironcd dry with a warm iron,

Fig. 8 shows a photo printed on coarse
linen. You can practice on cheap handker-
chiefz and then use better and finer cloth
on which photos of greater detail can be
produced.  Additional effect can be ob-
tained by coloring the photos, using
household dyes. If, for any reason, vou
desire to remove a photo from the cloth,
in case it is under or over printed, and
you wish to do the work over again, the
following solution will be found effective
tor Bleach out the phota, leaving the cloth
in its original condition: Mix potassium
ferricvanide, 1 oz., hypo, 1 oz, in one pint
of water and immerse the cloth.

Wooden Dogs Support Lawn Sign

Lawn signs can be made more attrac-
tive by hanging them on a rope stretched
Between two wooden dogs. These are cut
from l-in. stock and are supported by
stakes, the tops of which are slotted to
take the lower part of the bodies, The
rope is tied in a hole drilled through a
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HGLE FOR
ROPE
Y

STAKE

Lawn Sign, Hung on Rope Stretched between Woodes
Dogs, Produeces Movel Effect

portion of the mouth as shown, When the
dogs are properly painted, this arrange-
ment produces a novel effect—Harry C.
Thomas, Detroit, Mich,

Canoe Stabilizer Improvised from Old
Saw Blade

To keep a canoc from tipping, it is a
good idea to fasten a stabilizer to the
stern, This can be made from g piece of
att ald erosseut-caw blade. The teeth are
ground off,
and the end 15
annealed and
drilled for a
pivot holtwith
which it is fas-
tened to a flat-
iron bracket.
The latter 18
given a half
twist near the
center and
then hent and
screwed tathe
keel aof the
canoc so that
the blade hangs in a vertical position.
When not needed, the stabilizer can be
SWUNE up.
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AWN furniture not only adds to the

attractiveness of the grounds about
the home but offers a cool, shady retreat
from the direct heat of the summer sun.
Cypress and white pine are the best mate-
rials to use for outdoor furniture, the for-
mer generally being preferred because of
its patural rezistance to moisture, Parts

120

in direct contact with the ;_:1'-:|11'.1||_ iay hi
iade practically moisture-proof by soak-
ing in & creosote solution for everal days
Before use. Arbors, side arches and gate-
wavs that are to bhe permanent should be
anchored in cement. The post is imbedded
in concrete, which not only provides a
firm footing but protects the lower end of
the post against moisture, which would
001 Ccause it to rot,

One of the most attractive pieces of
outdoor furniture is the arbor-and-seat
1"-||:'||riI!z|_1_i-||'| -\-]'II_:I'.I. i1 iy E"i;_'-c._ 1. _:' z|_||-'] :'i [I_
i5 most effective when used as a terminal
feature of the main garden path, or placed
hefore a bank of shrubbery. The material
for the arch is cut into sepments of the
proper size and curvature, and the parts
are fastencd securely together with cors
rugated fasteners, The same design al-
tered in width to form a bench or chair
may be used as a separate piece. As a
chair, the seat should be about 24 in. wide.
The end pieces are built up solid from
34-1n, stock, laid with the grain at right
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angles and nailed or screwed together.
The waste 15 sawed off to the pattern line.

Cornier shrubbery will be greatly en
hanced by the arbor-and-seat combination
shown in Fig. 4. the seat being made az a
separate unit, Details of the end construc-
tion are given in Fig, 19, this being built
up three-ply the same as the one shown
in Fig. 3, with the exception that the out-
er strips arc spaced 34 in, apart. The di

menszions of both arbors are only suggres-

tive as ta the propartiens, r|||,':r i HEY he
altered foosuit any condition, or fancy of
the Dailder.

A two-seat Iawn swing
of the type shown in Figs.
G to 10 inclosive, is al-
wavs popular. An added
feature of this swing is
the cloth canopy to shel-
ter the ocenpants from
the sun., If pozsible, all
|‘.'-:|1':-- I1|:|I Y& --|:||;-::'.-'
considerable weight
gshould be of hardwood
such as pak or maple, and
copper rivets should be
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put through the wood at all points of
strain, as indicated. A sound hardwood
dowel, 1 in, in diameter, will do to sup-
port all parts that pivot, but for added
strength iron conduit or pipe of the same
dimension should be wsed, The braces on
all sides should he 34 by 134-in. flat iron,
and the bolts should be a close fit in the
holes through the wood to prevent any
movement due to sudden strain. Angle
iron is indicated as a part of the frame
SUpPOring the canopy, but 34 by 1 L4=im.
strips of harddood may be wsed instead.
These should By riveted to the swinging
uprights, the riviets being leit suffciently
slack to allow myovement as the canopv
frame moves with the swing. Also, be sure
to leave enough space between the canopy
and the croszspieces jof the frame. The seat
backs may be made\of ¥4-in. slats, but the
seat bottoms and theg platiorm slats should
be 34-in, stock, The Seat frames are rivel-
ed at all points indicatjed. The iron braces
may be painted red, sfnd hardwood parts

- __.l" |
i} Pipg
MIPPLE -

o CONCRE Tp T

Fiven two coats of spar varnish,
Shaded swings of the zingle-zeat
variety are shown in Figs, 11, 12,
l:'!', 14 and 16, You can '|||;:||_'|_"||;;.-4:
or make an ordinary porch swing
and build a frame to hold 3 color-
[ul canvas canopy. Two methods of build-
ing this frame are shown, using either an-
gle iron or pipe in the construction. The
ends are cut to the proper shape and sewed
to the center piece. The lower edges may
be scalloped and fringed as desired, and
leops and buttons are provided to hold
the canopy on the frame, The seat is hung
from two stout hooks screwed into the
beam from the lower edge. All iron parts
should be painted green or red, and the
woodwork given two coats of spar var-
nish to protect it from dampness. Fig, 16
shows a type of lawn swing of the pergola
class, which is intended as a permanent
feature of the lawn or garden. Tt is built
of 3 by 3-in. pine stock with latticed ends,
and the uprights are anchored in cement.
It is set against a hedge or hackground of
shrubhery with a trailing vine to provide
the shade for the seat,

Trees on the lawn provide the setting
for the tree seat shown in Figs. 17 and 18
For structural strength and durability the
parts of this seat must be fitted with con-
siderable care. It is built according to the
measurements of the tree trunk and there-
fore the dimensions are subject to altera-
tion. The back legs may be sawed out of
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:_:: ||:l.' i!'l-in_ :-I_l'u;_"l-;_I whilo :"-il!_ aare
stock 15 wsed for the front legs
and stretchers. The front seat E
rails are to he cut from 3-in
stock but the back rails, top and
bottom, should be cut from 15-in.
material. The seats, backs and the
capping may he of 3i-in. stock.
Another useiul piece of outdoor
furniture is the Roman type of garden

seat shown in the right-hand details of Fig,
19, White pine is the best material for

this type of construction as it can be fin-
ished more smoothly with less work than
cypress, and, as there is consider-
able flat area exposzed, it iz best
that this be finished with some
carc in order to provide a smooth
surface for painting.

The ratewav or sidewalk arch
shown in Fig. 15 is particularly
effective at the side of the howse
over the walk leading to the rear.
Although the arch iz curved, it
will be seen that there 15 no dif-
ficult sawing to do as these parts
are simply bent to shape over di-
agonal supports. About the only
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requirements for building a piece
of this kind are suitable materials
and careful use of the saw and hammer,

When making up any of these pieces
of outdoor furniture, it is hest to give the
parts a priming coat of paint before as-
sembling as this prevents absorption of
moisture in the onprimed joints. After
setting the parts up, they should be given
at least two coats of outside lead and oil
paint. White is generally the preferred

color although green is occasionally wsed
with good effect. It is best not to use a
pure white as it iz apt to show the oil after
a time. It is better to use white tinted to
a light ivory by adding a small amount of
raw sienna and stirring it in thoroughly.
If a glossy finish iz desired on either paint-
cd or unpaimted work, a coat of spar var-
nish is applied,
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Cnlnmal Floor Lamp Turned on Your Lathe

Thizs floor lamp of distinetly colonial de-
sign may be adapted to use in either the
living room or bedroom and the dimen-
sions may be varied somewhat as long as
the peneral lines are followed, so that the
lamp will be suwitable for either purpose.
First make the spindle up from two pieces,
which are grooved to take lampeord, after
which they are glued together and turned

| CoEs wCTos OF i
|; RIPIRE TiniG
wd

to shape. The feet are screwed to the
spindle base. Brackets that support the
lamps are drilled, as shown in a detail, to
accommodate wiring, and are screwed to
the spindle and lamp bases. The latter are
made up from four 3-in.
disks cut from 34-in.
stock, Holes for the sock-
ets are drilled in three of
the pieces hefore cutting
them out. The four pieces
are then glued together
and thev can then be fas-
tened to the lathe face-
plate for turning. Grain

Ly of the wood in the feet
and brackets should ron
lengthwise, Tt 15 a good
idea to assemble the lamp

hefore wiring to make

l'_'r' sure that all the holes
match up. Pull-chain

| sockets are used and it
will be necessary to re-

move the hell through

which the chain runs 5o that the socket
will fit the hole left at the base for this
purpose, Copper or brass shades add con-
siderably to the appearance of the lamp,
and are supported by the glass chimneys.
Rav K, Tavlor, South Gate, Calif.

Blade Prevents Work from Binding
on Circular Saw

To keep work from binding on a circu-
lar saw, a short blade of the same thick-
ness as the saw cut can be rigidly fastened

SR e BLADE

Blade Attached to Table Behind Circolar Saw Heeps
the Work from Pinching It

so that it will project above the table into
the saw cut to keep the wood from pinch-
ing. The blade should be ground to a
slight taper at the front edge.

Shut-Of for the Water Hose

During the summer months when the
lawn and garden require sprinkling, many
steps can be saved in running back and
forth to shut off the faucet at the house
by providing an iron clamp and slipping
it over the hose at a convenient distance
from the sprinkler, This will squecze the
hose together at that point and allow mov-
ing the zprinkler without getting wet,

[ Dry flies can be restored to their orig-
inal shape by steaming them. This softens
the hackle so that it can be forced into
place and the wings set at correct angle,
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Hints on Cleaning Upholstery

In cleaning upholstered furniture, care
should be taken not to get the padding
wet as it is difficalt to drv, and may he-
come musty, Strong chemicals should not
he used, as they cannot be rinsed out
thoroughly. A sponging with carbon tet-
rachloride will wsually remove grease
spots, and any excess chemical that can-
not hg wiped off will soon evaporate
When water is used, the sponging cloth
shotild be well rung out, repeating the op-
eration as many times as necessary. Be-
fore cleaning upholstery, it is a good idea
to test the material for color fastness by
sponging a hidden portion with a white
cloth, Water mats the nap on velours and
mohair and causes spots, but these can be
removed by running a warm iron over a
damp cloth placed over the spot. Be care-
ful not to press down the nap, and brush
it carefully with a stiff-bristled brush aft-
erward. Leather dries out easily and may
be rubbed with castor oil to restore it.

Making Rowboat Seams Watertight

To make the bottom of a rowboat on
which the planking runs crosswise water-
tight, a groove was hammered on the edge
of each piece
by means of a
hent spike as
shown in the
drawing, Aft-
et making the
groove, the
highspots
were removed
by running a
plane over the
edpe to make
agood fit, The
joining edges
swelltogether,

Gasoline Kills Weeds in Lawn

According to experiments carried on by
federal experts, an effective method of
killing plantain is to daub the weed with
gasoline. "A paintbrush is handy for this
purpose. The best time to do the work
is when the ground iz dry. It is a good
idea to tie the brush to a long handle so
the work can be done without stooping.

shaft.
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Automatic Control for Chicken Water Fan Made from
014 Tire-Valve Assembly and Pipe Reducers

Automatic Chicken Waterer Made
from Tire Valve and Pipe

Attached to the end of a water-supply
pipe, an old tire-valve ascembly can be
nsed to automatically keep the pan filled.
Cut off the base of the valve stem and at-
tach it to the end of the pipe by means
of reducers. Then drill one end of a strip
of sheet brass, bending it at right angles,
and attach it to the valve end of the stem
with locknuts., Hinge a brass plate to the
strip and solder a brass-wire arm, with a
cork float fastened at one end, to the plate
so that it will operate the valve, as shown
in the detail.

Shield for Clothes-Wringer Gears

Fingers and clothes may be protected
from the oil-covered gears of a clothes
wringer with a shield made from a square
can as shown, Cut the can in two so that
it 15 wide enough
to cover the gears,
and slot the bot-
tom for the pas-
sage of the handle
Nails or
long screws driven
through the cor-
ners of the can
hold it securely to
the wringer frame,
—L. Mitchell, San
Francisco, Calif.
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Location of Oarlocks Determined by Messuring froem
Edge of Eowing Szat with Forearm

Locating Boat Oarlocks Correctly

Thiz method of fitting the oarlocks of a
boat in the proper place climinates guess-
work, FPut vour elhow on top of the boat
in line with the edge of the rowing seat,
and extend the forearm along the side
with the hand closed. The correct location
for mounting the oarlock will be at the
end of the knuckles,

Cherry Stoner Made of Wire

An efficient cherry stoner can be made
from a piece of heavy spring wire by bend-
ing it as shown in the drawing. A loop
large enocugh to hold a cherry is made
on one end, and a coil is formed in the
center. The
other end is
bent at right
anglez and is
filed crosswise
to form four
points, The
punch s guid-
ed by a 4-in.
length of wire
hent to a U-
shape and sol-
dered close to
the loop on
the other end,
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Keeping Ants Out of Bechives

After trving several ways of ridding my
bechives of ants, [ found the following
method effective: All of the hives were
moved a few feet away from the ant nests,
which were directly under the hives,
Spikes were driven part way into the un-
derside of the corners of some spare bot-
toms I had on hand, and the hives were
transferred to them. The spikes were set
in shallow tins, which were partly filled
with water and then filled up with old
crankcase oil to prevent evaporation. This
method has successfully kept my hives
frec of ants.—FP. H., Ashby, Edmonton,
Alta., Canada.

Clamps for Assembling Universal
Joints in Cars

Universal joints on some cars are dif-
ficult to assemble, because half of the joint
fits into the housing so that it slips out of
line when an attempt is made to fasten
the other half to
it. To overcome
thizs trouhle, two
flat-iron elamps
can be screwed to
the housing as
shown, to hold
one half of the
joint in position
while attaching
the other half—
Lemuel Harris,
Nogales, Ariz,

Checking Up Exhaust and Intake Valves

When in doubt as to which is the intake
and which the exhaust valve in an auto,
crank the motor until both valves in Nao, 1
evlinder are closed. Then continue crank-
ing slowly until one of them apens. This
one is the exhaust valve, and the other,
of course, is the intake valve, as it always
follows the exhaunst. A simple method of
checking the valves for leakage is to let
the motor run at idling speed and hold
vour hand close to the rear end of the ex-
haust pipe. If a suction is felt, the valves
are leaking,

[ Car windows that stick can be lubricat-
ed by rubbing the slides with the lead of a
large carpenters’ pencil,
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Brake Made by Coiling Wire around Axle Holds Wheil-
barrow When Golng Downgrade

Brake on Wheelbarrow Controlled
from Handle by Thumb

You can equip vour wheelbarrow with
a simple brake that will be handy when
taking heavy loads downgrade. Fasten
one end of an 1B-in. length of M-in. wire
to the wheelbarrow frame and coil the re-
mainder around the axle. Then tie a 2-ft.
length of Ya-in. wire to the end of the
larger wire and coil the remainder around
the axle as shown, Make an eve on the
free end and fasten this to a small rod or
a heavy wire, looped at one end for the
thumhb. This piece is fastened to one han-
dle of the barrow by means of staples in
which it slides. A slight pull on the loop
with the thumb will tighten the wire coils
on the axle and produce a braking action.
—Grayland Larsen, Daggett, Mich.

Coffee Can Holds Spare Tube

To keep a spare
inner tube from
being damaged by
rubbing against
tools in a car,
make a carryving
case from an old
coffee can. The
only alteration of
the can necessary
1z to cut a slot m
the side 20 that
the valve stem
projects as shown,

POFULAR MECHANICS

Cause of Excessive Qil Consumption
in Maodel-A Ford

In one case, excessive loss of oil in a
model-A Ford was traced to the drain
hole beneath the flywheel housing, Nor-
mally the hole is partly closed by a cotter
key to prevent entrance of dirt, but still
permit draimage from the flywheel and
clutch housing. The key became bent so
that it allowed o1l to leak past the pim, but
prevented air irom entering, which tended
to create a vacuum in the housing, and to
draw oil out of the crankease throwgh the
rear main Dbearing. The car owner ag-
gravated this condition by pressing the
oil-filler cap too tightly on the fller pipe,
which also serves as a crankcase breather,
This cansed a slight pressure to be built
up in the crankcase, and it.was drained
completely within a short time through
the combined agency of these two faults,
The remedy for this condition 1z, of
course, to straighten the kev so that it fits
loosely and to see that the filler cap is not
pressed on too tightly.

Oilcloth I{ceps:Rugs from Slipping

To prevent acci-
dents caused by
rugs slipping on
highly polished
floors, sew a piece
of oilcloth to the
underside of the
rug so that the
shiny side of the
oilclath 1s next to
the floor. Rubber
from old inner tubes can also be used for
this purpose.

Taking Photos Overhead in Crowd

“Pole” photography may he wzed in
erowds or any place where it iz necessary
to have the camera raised above the head.
Any small camera fitted with a trip lever
on the shutter can be used. The camera
is fastened to the end of a slender pole,
with a string leading from the trip lever
go that the operator below can snap the
pictures. The pale may consist of several
sections, in which case hrass sleeves, such
as are ysed on fishing rods, will be found
handy for joining them. First focus the
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camera carefully on the scene, then set
the shutter and tie a string to the trip.
after which the camera is mounted on the
pole. Haold the pole in a vertical position
and when the scene is right to be photo-
graphed, trip the shutter,

A Substitute for Typewriter Ribbon

[n an emergency, carbon paper makes a
good substitute for a typewriter ribbon.
The latter is removed and the carbon pa-
per 18 inserted between a sheet of thin
paper and the sheet upon which the tvp-
ing is to be done, Different-colored car-
bon paper can also be wsed for writing
letters in different colors by inserting the
colored strips of paper where they are
needed, It is hest to use new carbon pa-

per for this purpose to assure clear impres-
sions.—L, M. A. Roy, Berniker, N, H.

Flower Sprinkler Made of Pipe
and Fittings

For spraying flowers that are often dam-
aged by a direct stream of water, this
sprinkler throws a finely divided spray,
which falls on the plants without damag-
ing them. It 18 made of pipe fittings with
the exception of the base, which is a piece
of sheet metal curved up at one edge to
permit the sprinkler to be moved without
raising it off the pround., The water is
forced out through narrow slots sawed in
the pipe caps screwed to the top of the
sprinkler—J. Downie, San Antonio, Tex.
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This Sprinkler Throws a Horizontal Spray, Which
Falls on Flowers withowt Damaging Them
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Gruards of Rubber or Metal Help to Prevenmt Locking
of Car Bumpers

Guards Prevent Locking of Bumpers

To prevent his bumpers from locking
with those of another car, ome owner put
short sections of tire casing on them, fas-
tening the sections with wire clips. An-
other method 15 to clamp two short pieces
of flat iron to the bumper. The pieces
miay be enameled or chromiumplated,

Vibration Drives Maoles Out of Garden

After tryving several methods of ridding
myv garden of moles, I used the following
one successfully: Several weathervanes,
fitted with propellers, were mounted on
poles set at frequent intervals about the
rarden. The wind turning the propellers
cansed a vibration, which was transmitted
through the poles to the ground, and the
maoles, being sensitive animals, soon va-
cated the premises The weathervanes
also serve as orparaents in the garden.—
Howard H. Campbell, West Toledo, Ohio.

—_—
f[To sand large surfaces easily, place a
flatiron in the center of a sheet of sand-
paper, grasping two sides of the paper to
the iron handle, The weight of the iron
makes it unnecessary to apply pressure,
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You Can Install This Invisible Car Antenna

If vou have a ra-
dio receiver in vour
car,and are in doubt
as to the efficiency
of the antenna, diz-
connect the wire
from the zet anten-
na post and grasp
this post with one
hand, Sitting in the
car, tune 1m a sta=
tion at normal val-
ume; vour body is
now acting as an anten-
na, If you thrust vour
frec arm out of the win-
dow vou will note an im-
mediate increasc in vol-
ume, This indicates that
vour arm cutside the car
iz more effective in pick-
ing up programs than
your entire boay inside, This 30-fr. invis-
ible antenna lies flat on the roof outside
of the car and the increased pick-up thus
abtained is well worth while, Distant sta-
tions, that vou were anable to. receive he-
fore, will come in with good clanty and
volume, The antenna consists of very fine
enameled-copper wire, run in zigzag fash-
ion over the roof, and at no point 15 it
closer than & in. to the metal body of the
car, 45 shown in the sketch,

To install the antenna, be sore that the
car top is clean and dry. About 50 ft. of

No. 36 enameled wire is provided, and a
J-ft, length of No, 24 enameled wire 1s gol-
dered to one end for the lead-in to the
set. At a point on the roof dircctly over
the receiver, and where no part of the roof
structure interferes, a hole is punched
with a needle or pin, as shown in the up-
per photo, The hole size is just sufficient
to permit the insertion of the
length of Na, 24 wire. This wire
is pughed down through the roof
into the passenper compartment,
leaving about 14 in., to which the
smaller wire is soldered, extend-
ing above the roof. This short
end 15 bent over at
right angles and the
fime wire 15 run
baek and forth
across the roof in
the design shown
in the diagram. The
wire 15 held down
temporarily with
small pieces of ad-
hesive tape in the
manner shown in
the photo at center,

It is now painted
from one end to the

other with bruzhing lacquer, as shown in

the lower photo, except where it is held

down with the adhesive patches. Thin wa-

terproof glue or top dreszing may be nsed

but lacquer dries guicker. When dry, and

the wire is held firmly, remove the patches
[(Contimeed to page 1184A)



FIVE'METER Receiver
#om JUNK-BOX PARTS

PART 1
‘V AVELENGTHS below 10 meters offer an

interesting  field to the experimenter.
These ultra short waves, until recently thonght
to be useless, have been found ideal for short-
distance work and comparatively free from
many of the longer-wave handicaps. They act
something like light as they travel in a more or
less straight line and do not follow the curva-
ture of the earth, or bend around obstacles, as
do the longer hroadeast frequencies.

Amateurs are now operating 5-meter phones
in and near the larger cities and
it is understood that regular tele-
vision programs will eventually
be broadeast on wavelengths he-
low 10 meters. Very little power
is required and ranges up to 50
miles are practical. Distance, how- |
ever, depends on the height of the
transmitter above the earth for |,
the same reason that a
lighthouse must he high
in order to serve the wid-
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ceiver, to be described, FRONT PAMEL

can be built from odds
and ends, and the con- [ O Tuee(Guo w.)
struction details for a
simple transmitter using
receiving-type tubes will
[Comtinged o page 116A)




Hooks st Rear of Waorkbench Bopport Test Set by Its
Cover Clips

Bench Mounting for Radio Test Set

Radio test scts, in common- use aboit
the workbeneh, are niually of the flat tvpe
that take up much-necded room on the
bench, In this position they are siubject
to damage and the test leads are often
tangled up with other apparatus. Most of
these instruments are of the portable va-
ricty with a removahle cover that 1s held
in position with clips. The photo shows
how these clips may be used to hang the
test set on hooks at the rear of the bench,
In this position it 15 out of the way Tt
easily accessible for immediate nse, and the
meters are protected —Ronald L. Tves,
pper Montclair, N, J.

L ‘, ﬁiﬂ.get Receiver Includes Phonograph

This 7-tube midget superheterodyne ra-
die receiver, with built-in  phonograph
turntable and pick-up, enables the owner
to enjoy either radio programs or elec-
tricallv cut phonograph records of the
new long-playing type. These records are
reproduced through
the audio amplificr
and dynamic speak=
er, The receiver cir-
cuit includes the
new type-55, 56 and
58 tubes, with a 47-
pentode for the an-
dio output ; the ree-
tifier 15 a 280, With
the top of the cab-
inet down, the turn-
table is completely
iddern.

E
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Removing Glass from Tube Bases

Bases salvaged from old radio tubes
make excellent forms for winding short-
wave plug-in coils, The usual method of
placing the tube in boiling water to soften
the cement, used to seal the glass hulb in
the hase, does not work so well with the
later tyvpes of tubes, The cement is difh-
cult to soften and the hot water damages
the appearance of the base. Bases re-
moved in this manner must also he thor-
oughly dried before thev are suitable for
pse az coil forms. A better method s
shown in the sketch, The eloth is wrapped
around the bulb, which is broken by a
sharp hlow with a heavy screwdriver,
Most of the remaining glass may be bro-
ken away with a pair of pliers, and a small
chizel can be used to complete the job.
The wire leads are easily removed by heat-
g the prongs with a soldering iron.

Bases Removed From Discarded Tubes Make Good
Plug-In Coil Forma

Soldering Phone-Cord Tips

The small connecting tips on the ends
of phone, or loud-speaker cords, are held
in place by means of a few drops of sol-
der. When these connections break, the
average sel owner has difficulty in resol-
dering them. This may be simplified hv
drilling a small hole in the side of the tip,
The wire 15 thenm inserted and the end
hrought out through the hale, When held
in this manner, the solder is easily flowed
into the tip, thus making a good mechan-
ical and electrical connection.

“lee S2L Oy
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Dynamic Speaker for Autos; Method of Installatian
Is Indicated Above

Auto Speaker with Single-Stud Mounting

COnly one hole in the fire board under
the dash is necessary for mounting this
dynamic speaker, Bracket mountings are
also available if desired. The rugged as-
semibly and dwstproof desipn enalle the
speaker to withstand rough usage. The
unit is designed to meet the tone problems
in auto installations and takes up very hit-
tle room wunder the dash,

Antenna Lead-In from Battery Strips

Two of the large connecting strips taken
from a discarded B-battery, of the laver-
huilt type, may be soldered together to
make g wseful antenna lead-in, Ordinary

1 | LE&D rv:‘:l AH1|.HHA

ﬂ-_'_t__‘..‘l.
T

CUMMICTEING STRIPS FROM
Gl B-BaTTEEY

Heomemade Anten-

ma Lead-In That

Flra under the
Window Sash

b LLAD 10 RADSD SET

friction tape 15 wound around the portion
that comes in contact with the window
sill. These connecting strips terminate in
handy spring elips, and the connections
are made as shown in the sketch,

Compact Audic-Amplifier Assembly

When laying out the parts for a midget
receiver, the writer found that consider-
ihle space conld he saved by mounting the
audio-amplifier tulbes on a bakelite strip
above the transformers. Several manufac-
turers house their audie transforniers in
flat-top cases of the tvpe shown in the
sketeh, The top and bottom plates are
drilled for mounting screws, and all that
i% necessary 1% to provide ashings of sufi-
cient length to raise the bakcelite strip so
that the tube-socket terminals will clear.
The sketch at upper right shows how the
game idea mav be applied to round-top
transformers, In this case longer hush-
mgs are piounted directly on the subpanel.

—H. Radzinsky, New York Ciny,

- —
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Tubes Mounied above Auwdic Transformers Conserve
Space in Midget FReceiver

Improving Tone of Old Receivers

In many of the older receivers, the plate
of the detector tube was byv-passed witht a
fixed condenser of rather large capacity,
usually 001 mfd. The result was that most
of the higher tones were not permitted to
enter the audio amplifier. If a smaller
condenser is substituted, the improvement
in tone will be well worth while,

[ Blueprinis covering radio construction
articles in past 1ssues can be obtained for
23 cents each; when material lists are not
inclhuded in the articles, these are available
without charge on receipt of postage.



F the two classes of outhoard motors,

those for service and those for speed,
a service motor cannot be expected to
show the speed of a racing job. Neither
should you expect to get the endurance
and reliability from a racing motor that
a service motor will give,

For maximum performance, a motor
must be perfectly free. To hasten the
breaking-in process, many racing drivers
remove all Attings from the block and
crankease assemhbly, and run the “power
head™ in with the aid of a lathe, electric
drill, or small motor, While running this
part in, & thin mixture of light oil and
Bon Ami is introduced through the intake
and allowed to work out of the exhaust
ports. On some motors it may he more
convenient to let the mixture enter the
exhaust ports. The object 15 to get most
of the mixture on the pistons and rings.
Drippings may be caught in a pan and

by C.E.PACKER_

uged over and over again. As the action
of this mixture is very slow, it will take
ahout four hours of running with the en-
rine turning over in the neighborhood of
400 r.p.m. to free it sufficiently. At the
end of the run, the power head should be
completely  dismantled and thoroughly
washed with gasoline,

When the crankzhaft is assembled in
the crankease, the shait should turn so
freely that it can be zpun between the
thumb and Angers as in Fig, 4. 11 it hinds
in any place, a very fine file may be used
to remove any possible high spot {rom
the shaft, or a scraper may be used on the

115
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bearings, The ideal wristpin fit is one that
shows no up-and-down play vet iz free
enough so that when the rod is held ver-
tically in the hand and moved gently from
side to side the piston will “flop” from
gide to side. For racing, connecting-rod
bearings are ftted very loosely on the
crankshaft. Fitting them 2o that they are
just snug but not tight, when a single
thickness of newspaper is surrounding the
shaft, will give about the right clearance
when the paper is removed. For service
use, rods are fitted so that they are per-
fectly free yet not noticeahly loose. The
razorlike edge that develops on piston
rings should be removed by gently strok-
ing the ring with a fine flat file as in Fig, 6,
The edge should not be appreciably round-
ed, but just touched with a file to remove

MECHANICS

FOR FLATY
SURFACES

FOR cuavih
SUHRFACES

L

the sharpness. All carbon must he re-
moved from the ring grooves of pistons
and the rings must be perfectly free in
their grooves. The end gap of rings on
racing motors should be 003 in, for each
inch of evhnder diameter, Scrvice motors
may be fitted up at 02 in. for each inch
of evlinder diameter. Piston, ring and pin
assecmblies should he exactly matched as
to weight, using balance scales. A fairly
accurate substitute for scales 15 a 12-in.
asteel rule exactly balanced on a triangular
sitpport, =uch as a drawing rule, as i Thg.
3. 5mall blocks should be under the scale
to limit the travel to about % in, at the
tip of the balanced rule. A zcraper should
he uszed to remove excess metal from the
mside of the skirt of the heavier piston
assembly. Connecting rods should be
checked for weight inoa similar manner,
the heavier rod being filed on its surfaces
to reduce its weight.

In regulated racing. no material change
in motors is permitted, that is, no change
may be made that will alter the original
factory design materially. All that mav be
done is to perfect bhut not alter, Metal
may be removed merely to polish surfaces
—mnot change dimensions ; to balance parts
that should be of the same weight—not
change the intended weight of both; to
smooth up ports and openings—not ma-
terially enlarge them,

Cylinder ports should be filed smooth
as in Fig. 1. The center struts in these
ports should be streamlined so that the
outer edge will be like a knife blade. This
will help to increase the speed with which
gas can enter and leave the eylinders,
Similarly, all passages from carburetor air
intake to exhaust tail pipe should be pol-
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ished. Much of this work
can be done with scrapers
made from the tangs of ald
flat files, as in Fig. 5. Ifthe :
inside of the carburetor air "E e
horn is rough, scrape the )
mmside smooth, Inthe same
way, take care of the car-
buretor at both ends, Ths,
however, will probably be
smooth enough except for
a sharp edge at each end.
Smooth this edpe down
with fine emery cloth held
over a child's ordinary spinning top or
similar conical piece of material, as in Fig.
7. Follow the same method with the in-
take manifold, if there is one, and the ex-
haunst connections, It is especially impor-
tant to see that there is no ridgpe where
the carburetar joins the manifold or
crankcase. Such a ridge might be formed
by a poorly fOtted pazket projecting into
the air passage or by lack of alinement
between the two parts. The latter condi-
tion can be corrected by making the bolt
holes egg-shaped and lining up the parts,
after which the nutz are tightened, The
better way is to wse a scraper to smaooth
up the joining surfaces so that there i3 a
perfectly uniform surface, as in Fig. 9. As
the gases must pass through the crank-
cage, it is important that the inside of this
member be scraped smooth, too. Scrape
as far az possible into the passages of the
cylinder castings. Al:o emooth up all muf-
fler surfaces, leaving out the inside baffles
for racing., However, outhoard motors
without mufflers are illegal in most states
except during races, and during approved
tune-up periods before the events.

About the only carburetor change aside
from buving a racing carburetor, 15 to
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sweat-solder the butterfly or throttle valve
to its shaft, Fig. 11, Then, with a fine file,
cut down the shait on each side of the
valve so that it offers the least recistanee
to air. An old pressure gauge that reads
up to 50 Ib, for service motors and 100 Ih,
for racing motors, can be wsed to check
the compression of the cyvlinders, as in
Fig. 10, The important point is to see that
all cvlinders reach the same pressure with-
in a couple of pounds, and that the pres-
sure drops at about the same rate in each
cvlinder. By tapping the crankcase for a
Lg-in, fAtting, the gauge can also be used
to check crankcase compression. Lack of
compression or fast-dropping pressure in
the cvlinders may be due to worn cylin-
ders, rings or pistons. A similar condition



133 POPULAR

in the crankcase may be due to the condi-
tions just mentioned, to worn main bear-
mmgs or leaking crankease paskets,

Four-evlinder motors have in effect two
irnition systems and these systems must
be in perfect synchronism for best results,
To check the ignition of a “four,” bring
one piston to top dead center as indicated
by a steel scale or dial gavge. Then lay a
straightedge across the flywheel so that it
just touches the center of the shaft, as m
Fig. 2. Make a scratch on the gasoline
tank and two on the fywheel, which will
he exactly 180" apart. By means of a test
light in series with the pair of points that
fire the cylinder which 15 on top center,
move the spark lever until the points just
open. See that the lever does not move
again as vou turn the flywheel 180" so
that the other pair of pistons are on top
center, as indicated by the second mark.
At this point the second pair of breaker
points should just open, indicated by the
test light, which has been transierred to
this circuit, If the breaker points do not
open exactly 180° they can be made to
do so in the following manner: Reduce
the gap between the points to make them
open later, and increase the gap to make
them open earlier. The final 2etting should
have the points opening as close as possi-
Lle to factory specifications, but to open
exactly 150° apart is more important than
the distance they open.

The lower unit should be so adjusted
that there 15 no appreciable “slop” in the
rears, and vet no binding, When doing
this don't he fooled by a loose propeller
shear pin. The first step i3 to wash out all
the old lubricant. Tnspect the bearings for
wear or chips and replace faulty bearings.
Set the unit up and test for high spots on
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the gears. If any appear, as in-
dicated either by bright spots
or hinding, the unit can be
belted to a small motor or cou-
pled to an electric drill to he
run in. While running, fine
valve-grinding compound
should be fed into the gears,
taking care to keep the com-
peund out of the bearings.
- With the gearz so0 run in, the
azzembled vnit should he free
enough to continue to run aft-
er being started by hand, when
the propeller 15 m the draft of a small elec-
tric fan as in Fig. 8. However, this iz the -
extreme test of free ronning, For ordi-
nary running, a light gear odl 15 used in
the lower wunit but for racing, a light en-
gine oil i3 used. Light oil leaks out and
must be renewed after every heat.

Piping Water under Roadbed

Where water 12 piped under a road, it
is a good idea to provide a sleeve that will
make it easy to remove the pipq:, when in
need of repair, without dipgring down
through the surface of the road. This can
be done when installing the pipe by first
laying tile wnder the road and then run-
ning the pipe through it. The pipe can
then be pulled out at any time without

Tile under Road Enables Water Pips to Be REemoved
without Disturbing Hoad Surface Above

disturbing the road surface. The tile
should be plugged at both ends and cov-
ered with dirt to prevent water from get-
ting inside and freezing in cold weather.
—James R, Ward, Chicago.
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Visual Focusing Device for Movie Cameras

i
i SQUARE BRASS TUBING CUT
TO THE PROPER FOCAL LEMGTH
TO RECEIWWE WIREDR AND LENS

T NELE 487 J
o r

MIRROR

SLOTS TO
FiT CAMERA

ik |

L] LVNE OF WISIDOH

Here is a simple device that aids in cor-
rectly lining up movie-title cards, and en-
ables you to visually focus directly in the
photographing aperture of the camera.
The device is a piece of Ts-in. square
brass tubing with one end cut off at a 45°
angle and fitted with a mirror, the side of
the tube above the mirror being removed
so that the image ean be shown on the
glass, The length of the tubing depends
on the focal length of the lens used, the
frame of which is soldered to the squarce
end of the tubing. A slight deviation from
the drawing may be necessary to make
the device fit vour particular camera,

Gear Teeth Cut on Small Worm
Wheel with Tap

While working in a nfachine shop, I had
to make a small worm gear, and lacking
the facilities for cutting the teeth on it, I
improvised a means of doing it in a lathe
with an ordinary
tap. A steel block,
of a thickness to
raise the center of
the wheel in line
with the center of
the lathe spindle,
was tapped for a
CAPECTEW upon
which the wheel re-
valved, The assem-
bly was clamped

to the cross slide of the lathe. Then, with
the tap held in the lathe eollet, as shown,
[ slowly fed the wheel into the tap. This
ciised the wheel to revolve and, at the
same time, cut the teeth. The diameter of
wheel must be correct, or stripping will
vecur.—Charles Kugler, Philadelphia,

Lanping Spherical Pockets

In making a
forming die for
hall retainers, it
Wid tecessary to
lap the spherical
pockets after hard-
cning them, which
was done by means
of a brass ball =al-
dered to a short
piece of drill raod.
A rigid setup in
the drillpress was
found unsuccess-
ful as the center
point of the lower surface of the ball, at
X, would not cut. To overcome this trou-
ble, another picce of drill rod was chucked
into the deillpress and fastened to the rod
holding the ball, by means of a spring as
shown, This arrangement permitted the
work to be shifted so that the entire sur-
face of the pockets could be lapped.

BRI PRESS
CHLICR
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for a length of 6 in. Be-
fore it is screwed in place
from the end of the tee

Farm Gate Pivoted to Lever Arrangement Iz Eaaily Ralsed ar Lowered ta
Permit Small Animals to Walk oader It

Adjustable Gate for Stock Pens
Operated by Lever

This lever arrangement on a farm gate
permits it to be raised or lowered so that
voung stock can walk under it and he fed
in pens separated from the older animals.
A piece of 1i4-in. pipe is pivoted to the
gate post by means of large eyebolts. A
smaller pipe is inserted inside the larger
one and is held in place by a bolt which
rests on top of the lower eyebolt. The
gate is then pivated tn th: -vt:ide pipe by
means of two more eyebolts, A lever iz
next pivoted to the gate and is also pivot-
cd to a curved piece, which is baolted to
the top of the inside pipe. After bolting
a notched piece to the gate for the tongue
of the lever to engage, the gate iz easily
raised and lowered as desired.—A, Bing-
peli, Hartiord, So. Dak.

Strong Cabinet Clamps from Pipe
and Fittings

Strong eabinet elamps can be made from
pipe and fittings. First screw an elbow
onito a length of 1-in. pipe and serew the
bull-headed opening of a tee onto the ell,
The straight ocutlets of the tee are then
lined up with the pipe, and two pieces of
rod are threaded to serve as plugs in the
openings of the tee, one being drilled to
take a 34-in. rod, and the other drilled and
tapped with a standard 34-in. tap. A picce
of 3-in, rod 15 threaded with a stmilar die

away from the pipe, a
hole is drilled through its
unthreaded emd to take a
L4-in. steel rod which is
to be used as a tightening
lever. When the screw
has been put through the
tee, a looze pipe flange is
shipped over the end Lo
furnish a moving, but not
a turning surface, to con=
tact with the work to be
clamped. This fange, as
well as the one to be used
on the other arm of the
clamp, may have a block
of wood attached to s
face 50 as to prevent
marrng the work., The sliding stop s
made by screwing an elbow into the hull-
headed opening of a 114-in. pipe tee. This
size will slide over the pipe, but will lock
by friction in any position when pressure
is applied to the male fange, which is
serewed into the opening of the elbow ad-
justed to face the tightening clamp.

Improvised Length Gauge for Cold Saw

A length gauge for use on a cold saw
can be made from a 42-in, section of 2 by
J-in, angle iron, and a similar length of 14
by 1%4-in. flat iron. The two pieces are
joined, with a 3-in, gap between them, by
three curved picces of 3-in, square rod,
welded at each end. The wide side of the

This Lengih Gauge for @ Cold Saw Is
Apple and Flat Iron

Made Efrom



POPULAR MECHANICS 141

angle 15 bholted to the bed of the machine.
A stop iz made from a picce of angle iron
by welding a smaller piece on it to pro-
ject through the gap. This piece 15 drilled
and tapped for a stud, which is fitted with
a washer and wingnut for adjustment of
the stope.

Inserting Small Screws in Carburetor

The msertion of small channel-plug
serews commonly used in modern plain-
tube carburetors is casy when a few sim-
ple rules are followed. If a short screw-
driver 15 available, the screw 15 held on
the end of the blade with the third finger
of the right hand, The index finger of the
same hand is placed on top of the handle
to press the screw into its hole while the
blade iz rotated between the thumb and
the middle finger., Use af a longer scrow-
driver makes the operation shghtly more
difficult, as it is then necessary to etretch
the fingers further apart.—A, H. Vance,
Harshaw, Wis,

Rubber Hose Protects Scythe Blade

To protect the
cutting edge of a
seyvthe, & section
of rubber hose is
slit along one side
and slipped over
the blade as
shown, This alzo
eliminates the risk
that someone may
cut hiz legs when
hauling the scythe
I il car. -

Suction Cups Help in Moving Large
Plate-Glass Windows

An easy way to remove plate glass or
window glass where the position of the
worker i5 guch that it is hard to push the
glass from its place, is to apply rubber
suction cups, such as are used to hold ash
trays on windshields, A suitable handle
may be fastened to the small bolts in the
cups, after which they are stuck to the
window. If the bottom edges of the cups
are moistened before putting them on the
glass, they will hold better.—Wilirid L.
Dawsey, Washington, D, C,

Efective Auio-Wheel Puller Improvised from a Jack
and a Length of Chain

Auto Jack Serves as Wheel Puller

In the absence of a puller for removing
the rear wheels of a car, vou can use a jack
and a length of chain, After removing the
retaining nuts, the base of the jack is held
agamst the end of the axle, the chain is
run over the top of the jack, and the ends
are fastencd vnder two of the wheel nuts
in the brake housing. By working the
jack with the handle in the regular way,
the wheel will be looseped,—1., Mitchell,
San Francisco, Calif,

Holder for Metal-Marking Stamps

Made to hold six metal stamps, this
holder iz handy where work is to bhe
stamped with a number of letters or fig-
ures, It 15 made by bending a piece of
Hu-in. flat steel around a steel block of the
same length amd thickness as that of the
X stamps com-
hined. The top of
the block is bev-
eled and fastened
to the flat piece
with steel pins. A
setserew and lock-
it hold the
stamps in position,
It mav be neces-
sary to grind the
tops of the stamps
a little, so that
they are all of an
equal length,
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Ol Saw Blade Clamped in Sleeve Handles Provides
Handy Tool for Slicing Belts

Improvised Knife for Slicing Belts

To reduce the width of belts, or to cut
them in two along their entire length, a
knife can be made from a machine-saw
blade. A picce of pipe or tubing is htted
over each end for handles, and an adjust-
ahle ruide, made of iron rod, slides up or
down in holes drilled through the handles
and Made. Pointed serews, set at an angle
in the handles, clamp the assembly togeth-
er. Care should be taken to bevel the cut-
ting edge of the blade as shown. In using
the knife, the work iz first stretched tight-
Iy between two vises, after which the guide
is set so that it touches the top side of the
belt when the blade is in a position to cut
the required width. The work is then cut
evenly along itz length by pulling the
knife with both hands, using a slight pres-
sure to keep the guide in contact with the
cdgpe of the belt.

Car Spindles and Hubs Adapted
ta Cultivator

When the axle: and wheel hubs of my
cultivator became worn, T cut off the worn
ends and welded the front-wheel spindles
of an old car on
each end of the
axle, and adapted
the car hubs for
use on the culri-
vator wheels. As
the car hubs are
fitted with roller
bearings, it takes

TULTWALTOR AnLE
GREAZE CHAMERR

POPULAR MECHANICS

less effort to pull the cultivator, and the
wheels do not require frequent greasing
as the dirt cannot get inside the hub.—
Angus Banting, Alliston, Ont., Can,

Alternating Taper and Bottom Taps
Prevents Breakage

When tapping holes in sicel or brass
with small taps that are easily broken, I
have found it best to use a taper tap and
a bottom tap alternately. This keeps them
from cutting only a small amount at a
time. Start with a taper tap, and as soon
as it starts to turn hard, back it out and
change to the bottom tap. This will cut
easily for a few turns, and when it turns
hard, change to the taper tap again, re-
peating this procedure until the work is
finished. Time lost in changing the taps
is less than that regquired to tap a hole
with the taper tap alone, which requires
extreme care to prevent breakage—R. H.
Cooley, Oakland, Calif,

Magnet Helps Solder Sheet Iron

When two small
picces of sheet
iroft are to be sol-
dered, a horseshoe
magnet can bhe
used to keep them
inposition, A
wooden frame is
made to hold the
magnet vertically,
and the work is
laid across the
poles as shown.
Magnets taken from the magneto of an
old model-T Ford can be used for this
purpose,—M, D, Wendel, Lockport, N, Y,

Increasing Size of Reamer Pilot

It iz sometimes desired to use a reamer
or other tool having a pilot, in an opening
that is too large. The size of the pilot can
be inereased a reazonable amount for tem-
porary use by wrapping it with friction
tape. This is applied hot, and is wound in
smooth lavers, which do not overlap. It is
also wound in the direction the tool turns,
after which the wrapping is coated with
CUP Erease,
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Pantograph Has Wide Range of Adjustment
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Constructed from four strips of hard
maple or birch pivoted together by means
of brass machine screws, this pantograph
iz fairly accurate for making enlargements
of drawings, maps, diagrams, or for trac-
ing enlargements of woodwork patterns.
The holes for the needle, pencil, pivot
screw, and the pivot hole through strips
B and C, are drilled % in. from the ends
of the strips. Spacing of the adjustment-
screw holes is identical on all of the strips,
except that the first one starts 223 in. from
the center of the larger hole on strips A
and B, and 214 in. for C and D. Also note
that the scale reads 13 in. to the inch at
the bottom on the latter two, and the top
on the former. After marking the begin-
ning of the adjustment scale, the strips
may be clamped together and all drilled
at one time. The accuracy of the instru-
ment depends on the correctness of hole
gpacing, However, for most work a slight
difference in the ratio of enlargement or
reduction iz of little consequence, The de-
tailed drawings show the construction of
the pivot block, pencil, needle point, and

*:  the rear foot. The latter
two are pointed brass ma-
&} chine screws, each onc

being fitted with two nuts,

Smaller screws and nuts

are uzed for adjustment.
Scale readings shown along strip B should
be lettered on all of the arms with draw-
ing ink, or stamped with lg-mn. dies,

Irregular Inside Surfaces Bored
on Lathe

The irregular inside surface of the work
shown in the drawing was bored out in a
lathe in the following manner: A flat
template was made to correspond to the
desired shape of the work, and was at-
tached to the tailstock spindle with three
bolts, A puide bar, bolted to the cross
slide, supports a didl indicator, which is
made to follow the outline of the template
by operating the slide as the tool is fed
into the work by means of the lead screw.

Template and Dial Indicater Enable Trregular Inside
Surfaces to Be Bored Out om a Lathe



With This Attachment Wou Can Do Light Baring
Wark on Your Drillpress

Boring Attachment for Drillpress

Light boring jobs can be done on a
drillpreszs with this attachment. A boring
tool is clamped in the chuck, a hole having
first been drilled in the table and bushed
to fit the end of the tool. The tool 15 fed
inta the work in the usual manner, the
latter being clamped to the drillpress tahle
by means of C-clamps.

Device Copies Irregular-Shaped Work
on Paper

This device will be found useful in shops
where the contour of work, such as table
legs and chair spindles, is copied on pa-
per. A slotted vertical picce, containing a
pointer, is screwed fo a triangular base,
which is drilled directly under the end of
the pointer for
a lead pencil,
A spool is
then tacked
over the hole
to serve as a
holder for the
pencil, a lead-
[lled nut be-
ing used as a

7| T4 HALPHE SREW weight to as-

I "“‘:.'T"..'“‘:E-f.'-””_ll sure that the
FLHLIL i ey |

III q\-\.\_‘_\_!.._\_-:'

pencil makes
contact with

']- point of the
l the paper.
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Thumbtacks, driven into the bottom near
each corner, allow the base to slide easily.
In use, the pointer is adjusted to the prop-
er height and is moved along the contour
of the work, the pencil tracing an exact
outline on the paper over which it glides.
ittsheld, Mass.

Lead Arsenate Controls White Grubs

White grubs can be controlled in straw-
berry heds with lead arsenate, (poison)
by using 8 oz, of the lead to each 100 sq. ft.
of bed. This is best applied by mixing it
with fine dry soil or sand, which is dusted
evenly over the bed and worked into the
surface of the soil. A grub-infested lawn
may be treated in a similar manner, using
12 pz, of the lead arsenate for each 104
sq. ft. of lawn, after which it is well wa-
tered, When lead arsenate is applied to
znil, it i3 best not to use lime or fertilizers
containing phosphorus,

Metal Pocket on Plate Camera
Holds Darlk Slide

W0 _\Eﬁl:'l".l_l II

Berewed to the z
back of a camera,
a metal pocket
provides a safe
place for the dark
slide while the
camera I5 in use,
It also assures the
slide being at hand
when wanted, The
pocket is made
from three strips of
brass, ¥z in, thick
by 14 in. wide, The
COrners are mi-
tered, and o rabbet
iz filed on the
inside edges to provide a groove for the
alide, which zhould have a leather grip.

“f:‘r.{‘ 3y S’JLL'I-LFIF.EEI
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Gold Plating without Electricity

CGiold may be plated on metal articles by
heating them 1 an aluminum pan cons=
taining a gilding solution, which is made
by dissolving potassium ferrocyanide, 1

z., (poison) in a quart of water. Heat
should be used to speed the solution of
ferrocvanide. When dizsolved, add potas-
sium hydroxide, 1 oz., and heat the solu-



POPULAR MECHANICS

tion to a heiling temperature, then add
common salt, 1 oz., and gold chloride, 54
gr. It will be necessary to hoil the solu-
tion for an hour to dissolve the gold chlo-
ride, adding water from time to time to
replace that which evaporates during the
heating. This solution is very poisonous
and should be handled accordingly. Any
corrosion on the work to be plated can be
removed with steel wool or emery paper,
after which it should he hoiled in a strong
Ive solution to remove all grease. While
cleaning and plating, the articles should be
handled with copper wires to avoild stains
and oil from the skin. The gold plate will
be thin and will show every defect in the
original work, and for this reazon, it
should be buffed to a bright luster before
plating. The cleaned work will acquire a
plate after a few minutes of boiling.

Adapting Lathe Chucks to Other
dhop Machines

A three or four-jaw lathe chuck can he
readily adapted for wse on other shop ma-
chines by removing the threaded flange, as
shown in Fig. 1. This makes it poszible to
clamp work in the chuck and take it from
one machine to another for turning, mill-
ing, drilling, shaping, ete,, without reset-
ting it in each machine. In Fig. 2, the
chuck is clamped to a revolving table,
which is, in turn, fastened to the straight
table of a milling machine for machining
the special leather cutter shown in Fig. 3.
On a lathe, a three-jaw chuck can be wused
for turning eccentric jobs by attaching it
to a faceplate.~Walt Wells, Newark, N, J.

Egmioval of Threaded Flange aon Lathe Chuck Makes
Iy Adaptable te Other Shop Machines
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Lengthening Thread on Bolts
with Improvised Tool

Toel Improvised from Nut and Ironm Bar Used to
Thread Eolts Anchored in Concrete Foundation

It was found that bolts anchored in a
concrete foundation were too long for
their intended wse, which made it neces-
sary to cut them off and to run the thread
farther down. No stock and die being
available, the threading was done by an
improvised tool. A nut was slotted, and a
picce of wood was inserted in the slot, as
shown, to make the nut fit tightly on the
balt, An iron bar, with a sharpened bit or
threading tool, held in place by means of
a setscrew, completes the device. Im use,
the nut was started on the threads on the
bolt, and was turned by means of the bar,
the depth of the cut being obtained hy
tapping the threading tool with a hammer,

Rubber Protects Tree against Insulators

Insulators for clectric wires are somo-
times temporarily fastened to trees. When
this is done, it is a good idea to place a
small piece of old auto casing between the
insulator and the tree. The rubber serves
as a cushion and prevents the bark of the
tree from being damaged.

—
A small piece of an old cylinder hone
will make a good stone for smoothing
down burned and pitted ignition points,




RESENT low prices of materialz make

it possible for you to build this warm,
livable four-room house for 700 dollars.
As every operation will be described in
detail you need only follow directions.
Another advantage which makes the plan
even more practical is the fact that all of
the framing material ¢an be obtained cut
to size, so that you are spared most of the
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or cheap construciion, for such prop-
crty is unsalable and often untenant-
able in cold weather. The floor is double,
with paper between, and the outside walls
are covered with ship-lap sheathing, pa-
per and wood shingles, Wood shingles for
roof and siding give the necessary insula-
tion, wearing quality and the best appear-
ance for the money. Another advantage 1s
that they do not require painting. A dip
coat and one brush coat of stain are sui-
Acient to last for ive or six vears,

A study of the floor plan, Fig 1, will
convince you that this i3 a real home for

year-around occupancy. The living room
iz of good size and well lighted, the kitch-
en is large enough to scrve as a dining
room as well, and has plenty of room for
kitchen cabinets, ete, Or if the family is
large, vou may have a comhination living
and dinimg room. The two pood-sized
bedrooms are provided with adequate
closet space, and in addition, a larpe stor-
age case opens into the hall connecting
the bedraoms. The window for the clos-
ets is placed midway between them so

147
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that it provides light for both. This ar-
rangement was wsed so that if later you
wish to install a bathroom, it can be more
casily arranged. In the second installment
of thia article a floor plan and scheme for
making this change will be given. As
semitransparent glass is used in bathroom
windows, the closet partition will be hard-
Iy visible from outside.

Such attractive coal or oil heaterz are
available these days that a stove-heated
house need not be conzidered a hardship,
even if you have been accustomed to a
heating plant. The proper location for the
stove is in the corner of the living room
nearest the chim-
ney, as this will
pive the best dis-
tribution of heat,

After clearing
off the weeds and
leveling up the
portion of your

MECHANICS
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cated, the size of the
foundation showld be
measured off. Fig.

pives these sizes, Meas-
urements should be
taken from the street
line first, to establish
the building line, after
which stakes should
5 he driven near the four
corners of the foundation plan, as shown
in Fig, 3, When all lines have been estab-
lished, measure diagonally acrozz the cor-
ners as shown, to make sure that they are
square. The lines stretched between the
stakes serve as puides when digging the
foundation trench. The inclosure within
the wall should be dug out and leveled off
enough so that all timbers will be at least
10 in. above ground, to prevent decay.
The sectional drawing, Fig. 4, shows the
size and depth of the wall and piers. These
dimensions are a safe standard anywhere
in the United States, bot m the warmer

states a shallower wall or even wood piles
would serve. However, a heavier wall plate
should be uszed for a piling foundation.
An 8-in. concrete wall iz made for the
foundation and as this only goes down 3

lot where the
house is to be lo-
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ft., the concrete can be mixed by hand.
The G-in. footing is made first and if the
goil is clay or gravel, you will not need a
form, Simply cut the sides az straight
and smooth as possible and pour your
concrete directly into the trench. Forms
are used in the usual wav for the wall, In
5|:tﬁng up the forms, follow the sugges-
tions given in Fig. 5. After all of the forms
are in place, check for squareness by
means of a 10-ft. pole held across the cor-
ners, as shown in Fig. 6. Be sure that vour
forms line up and are level, so that vour
wall will he the correct size as well as per-
fectly square and true. Alix the concrete
in the proportions of one part of cement,
two parts of sharp or “torpedo™ sand and
five parts of gravel or erushed stone, The
concrete must be well mixed and tamped
firmly in the forms if a good wall is to re-
sult. The cost of the material for the wall
is approximately 34000, Vents must he
left in the wall 2o that the timber will not
become damp and decav. Fig. 7 shows
such a vent, which will permit the circu-
lation of air and still prevent small ani-
mals from getting wnder the house, Drain
tile is readilv cut by zcoring a line around
the tile with a chizel. The vents, of which
four are suggested, are simply buried in
the wall just below the top surface. In
winter these openings are closed by means
of a wood plug or pieces of cloth, to keep
out the cald,

The first timber that goes into the struc-
ture is the girder. This member, which is
Dbuilt up, rests on the three piers and 1z
housed 4 in. into the wall at the ends. The
girder extends up above the wall 15§ in,
so that it is flush with the top of the sill,
into which it 1s housed, as shown in Fig, 8,
The laying of the wall plates is very im-
portant, A thin layver of rich cement or
mortar is placed along the top of the wall
and the plates are embedded in it. After

frainte”
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the pieces are squared and spaced on the
wall, they should be leveled up by pound-
ing down on them, to squecze out the sur-
pluz mortar, until they are level, or shim-
ming up the low spots by the addition of
more maortar at these points. Notice that
the plates are set in 1 in., as shown. The ar-
rangement of the sills and joist is shown

P AEEG 6
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uable. A standard
steel framing square

has one leg 16 in,
long, so that if vou meas-
ure from the outside of one
" stud to the ?utside of the
in Fig. g' Thc jﬂiﬁt run :L ;'IE]'EI:. you will ]:IE .ﬂ.hIE to
the short way of the ) 'ﬂ}'h DU 2 T ,,““?Eﬂ
building and rest on the T o bl (R AT il
girder and wall plates. e f ijd]}r .and accuraml?'
The lapped splice for these picces o [ Time will be saved also if
occurs at the center of the girder. ad :
Start spacing the floor joist from ]
the back of the building., The first M
gpacing on the left side will he - -
£ in, from the outside of the sill p _H,'
to the center of the first joise. On EN T T

the right, this distance should be

95% in. to compenszate for the lap- (@7
ping of the joist, which are 10 ft. ] [IF e

long. The spacing is 16 in, on
center for the rest of the joist.
If any of the joist timbers arc
bowed, be sure to put the bow up, |
g0 that the weight of the floor and !

partitions will level it owt, A row
of bridging is placed midway be-

tween the girder and sill on each

side, to stiffen the floor. The bridging
must, of course, be nailed into place se-
curely before the floor is laid.

Fig. 10 shows how the subfloor is laid.
The diagonal arrangement results in a
stiffer construoction at little additional
cost. It also makes it possible to lay the
finished floor in either direction, as de-
sired. It is not necessary to miter the
flooring at the joints, but they shonld be
placed over a joist. By a little planning,
the mitered cut on the picce cut off can
be wsed to start the next course, as the
material iz not matched,

When the subfloor is laid we are ready
to start framing. As nearlv all of the studs
are spaced a uniform 16 in. on center, the
suggestion given in Fig, 11 will prove val-

vou mark the floor and
lower top plate at the ™ =
same time. The corners
of the building form a
sort of interlocking ar-
rangement, as shown in
Fig. 16, so that each of
the walls can be framed on the floor, then
swung up into position and nailed. Fig. 13
shows a portion of a side wall being raised,
Stay lath are nailed to each side 2o that
if first one side, then the other, 15 ratsed 2
few inches at a time, the wall can be raised
by ‘one man without aid. When framing
the long side walls, the joints at the dou-
ble upper plate should not be nailed until
the wall is all erected, so that cach section
can be raised separately. Use 1G-penny
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nails to spike the platez to the
studs, which is customary,

The wall-framing elevations are
shown in Figs, 14, 15, 17, 18, 21
and 24, By referring to the floor
plan in Fig. 1 and the correspond-
ing letters given on the eleva-
tions, you will be able to identify
each one. Note that the wall F is
simply & continuation of the long
center or bearing partition, but
only the part that is outside of
the building iz shown, The wall
framing should zrart with the long
side, followed by the short, the
rear, then the main front wall,
ete. Temporary bracing across
corners and stay lath should be
nsed to hold the stroctore togeth-
er while erecting. Fig. 12 shows
how small blocks are nailed to the
subfloor ta which stay
lath are nailed. As far as
possible, the stay lath
should he left in place
until all of the sheathing
iz in place and the ceiling
joist installed, After all
of the walls are up, check
the corners to be sure
that they are square, Al-

so sec that the walls are
plumb over their entire
length, and that the dis-
tance across the building,
from plate to plate, 15
equal the endtire length.
When this is accom-
plished, spike the corners
and laps on the plates,
The receszed porch re-
quires some special fram-
ing which, though shown
on the framing elevation,
is made somewhat clear-
er by Fig, 200 Notice that
three pieces of 2 hy 4-in,
stock are spaced to make
a width of 514 in., which
i the actual width of a 1
by G-t facing piece. The
£ corner framing of these
[|a%or, [iiz-o%, [ <3 &) pieces is shown in the de-
sk e e e e i | fail. The framing of the
= s 008 B 4 It """h'ﬂ' covered gateway is shown
T ez L o
1!-’-lﬂ},'|i | in Fig, 22, The plates are
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”I i|| built up of three mem-
i L | i | bers in a manner similar
k3 il |l . to that used above the

| |.‘i 1 ey entrance. Pieces of 2 by
i § |F I 2 | i 4-in. stock are nailed un-
Jf"l" 'ii —i f="'.';g T '_' . ""||F"'5';"- il IAf,"'I'JI der the corners in lien of
e —————— e the posts, for temporary

’ support, until the finish-

ing trim is applied.
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After the outside walls are all up, the
partititons should be erccted so that they
will stiffen the outside wallz when sheath-
ing. No detail drawings of the partitions
are given, as the same general practice as
nsedl for the outside walls is followed. The
spacing of the doorways can be found on
the floor plan. Make the stud openings
for all doors 6 ft. 1024 in. high, measuring
from the subfloor, The width of the open-
ings should be 3 in, greater than the door
width. Spacing of 16 in. on center is wsed
tar the partition studding also, The parti-
tions are framed on the floor and swung
into place just as the side walls were. Be
sure to pick out straight studs for use
around door openings, and check to see
that these openings are plumh, When a
partition joins a wall at a stud, the end of
the partition 15 framed as shown in P,
19. Two backing strips are nailed to the
back of the stud to provide a nailing place
for the plaster board with which the walls
are to be covered. When the partition
comes between stude, a 1 by 6-in. piece i3
nailed to the back of the stud for backing
in a similar manner, .

- o,
__ CE¥4RIDSE

MECHANICS

The sheathing of the outside walls is
done with ship-lap, It should be placed
with the outside lap at the bottom. Start
the first course on the ledge of the con-
crete wall and work up. Alternate the
lengths so that the joints will break. Also
have the joints occur over studs. Two
P-penny nails should be used at each stud.

The spacing for the ceiling joist and
rafters should be laid out at the same time,
though the joists are placed first, Start
apacing from the back of the building.
The center of the first joist is spaced 1754
in. irom the outside of the plate. All the
rest of the joist are spaced 10 in,
on center, with the exception of
the last, which is 2234 in. from the
outside of the front plate. Start
spacing the rafters from the front
of the building, placing the center
of the second rafter 2034 in. from
the outside of the first one, 16 in.
to the center of the third and
tourth, and 714 in. to the outside
of the fArst main rafter over the
20-ft. span. At the point where
the extended roof joins the main build-
ing, an extra rafter, marked X, is required,
as shown in Fig, 23, The spacing now
starts with the outside of the first main
rafter, 834 in. to the center of the second
one, then 16, 1714, 18, and then 16 in. for
the balance of the distance. This spacing
is shown in Fig. 22, The ceiling joist do
not lap at the joint as do the floor joist,
but are simply butted and toe-nailed to-
rether and to the plate of the bearing par-
tition, Fig. 25 shows the arrangement of
these pieces, After the ceiling joist are all
in place, lay enough roof boards across
them to provide a floor on which vou can
work when erecting the rafters,

A peneral idea of the roof plan iz shown
in Fig. 28. Start the framing by spacing
for the rafter: along the ridge pole, then
erect this piece by means of temporary
studs, as shown in Fig. 29, at the center of
each end of the building. Add two or
three additional supports along the way
50 that the ridge will be true and plumhb,
When splicing the ridge pole, be sure that
the 1-in. pieces, which are tacked to each
side of it, come between rafters. If vou
are cutting vour own rafters, vou will find
the lengths for all of these pieces on the
framing elevations, Fig. 30 shows how
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the noteh and end cuts are laid out. Start-

ing at one end of the building, nail the
first pair of rafters into place, both on the
ridge and plates, then the second, contin-
uing to the center; then start at the other
end and work in. Seraps of lumber should
be uscd temporarily nailed between raft-
ers, as thev are raized, to hold them in line
until the roof boards are placed. See Fig.
26, The rafters for the main structure are
erected first. Be sure to notice the ar-
rangement of the extra rafter X, when

framing the extended roof, shown in Iigs,
21 and 23. After all of the raiters are in
place, and before the roof boards are laid,
the top piece of sheathing on the sides
should be marked for notching around the
rafters, and installed. Fig, 25 shows thus
clearly. Gable studs are spaced 24 in. on
center and have their tops beveled to the
slant of the rafter, as in Fig. 31. The raft-
ers over the covered gateway are shown
in Fig. 22, They should be bandsawed

from pieces of 2 by G-in, material, Lav out
a full-size pattern on cardboard from the
squared drawing in Fig, s

As wood shingles are used, the roof
boards are spaced 2 in, apart, to provide
ventilation, so that the upper ends of the
shingles will dry after a heavy rain, The
hirst board 15 started at the bottom of the
rafters, The ends of the roof boards are
just flush with the face of the end rafter,
as shown in Fig. 31. Continue up on hoth
gides, breaking joints over the rafters, Al-
ternate the lenpths glsa so that
the joints do not oceir on the
same rafter too frequently, The
opening between the roof boards
forms a convenient toe-hold for
working up the roof, Use two 8-
penny mails at each rafter.

Now that we have our house
under cover, even though a hit
open in places, we will leave the
description of the shingling, win-
dow, door and interior-trim in-
stallation for next month, when
elevations and details of the n-
1shed building will be given,

Also here, detailed drawings
and complete instructions will en-
able the average handy man 1o do
all the work himself, which in
building a house, represents quite
a saving in cost,

153

]




154

Improvised Power Screen Handles
Sand and Dirt

Thia Hamemade Power Screen I8 Imexpensive to Make
and Wil Handle & Large Quantity of Sand

Powered with a small gasoline engine,
thiz screen was used for screening sand
and black dirt for making greens on a
golf course, To make the screem, 5-ft,
crosspicces were bolted to the rims of two
cultivator wheels, forming a large cylin-
der which was covered with Y-in, wire
mesh, The wheels were keved to a suit-
able shait supported between two trian-
gular frames made of 2 by O-in. stock.
Bearings for the shaft were made by drill-
ing holes through the upper ends of the
frames and fitting them with oil cups. The
engine was belted to the screen by means
of a large pullev keved to the end of the
shaft, In use, the end of the screen oppo-
site the pullev is raised so that when the
sand is thrown inside, the screenings
work out at the opposite end.

How to Make Thermocouples

Thermocouple pyrometers for measuring
the temperature in ovens, furnaces and
molten metals may be made at small cost.
A thermocouple consists of two pieces of
different kinds of wire, No. 18 gauge or
larger, twisted together at one end for a
distance of about ™% im, and brazed or
welded together. This is the end which is
inserted into the place where the tempera-
ture is to be measured. The other two ends
of the wires are fastened to the terminals
of a millivoltmeter. If Nichrome IV and
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Advance wire are used, the approximate
temperature in degrees Fahrenheit is found
by multiplying the millivolts, indicated by
the meter, by 24 and adding 32 to the re-
sult. A thermocouple made from these
wires is suitable for measuring tempera-
tures up to approximately 16007 F,, while
otie for measuring temperatures up to
slightly over 2000° F, can be made by us-
ing Nichrome IV and pure nickel wire.
With a thermocouple of this type the ap-
proximate temperature is found by multi-
plving the millivolts by 42.3 and then add-
ing 32. The wires from which the thermao-
couple is made should he long enough to
reach to the meter without splicing, and
thev should be insulated with ashestos
sleeves between the twist and the meter,
Thermocouples may be mounted in holes
drilled in the walls of furnaces, and in oth-
er places too hot or inconvenient for a
thermometer. For measuring low temper-
atures close to the boiling point of water,
thermocouples mav be made from almost
any two pieces of wire of different mate-
rial. In these simple types, a galvanome-
ter 18 connected to the couple, which 15
then calibrated by inserting it in a pan of
water together with a thermometer and
recording the meter readings correspond-
ing to the temperature indicated by the
former. If the meter reads backward when
first connected, reverse the connection of
the leads,

Holding Augers and Bits Tight
in Toolbox Lid

Tacked to the lid of a toolbox as shown,
a strip of inner tube makes a good hold-
er for augers, bits, small screwdrivers,
punches, etc. The elasticity of the rubber

Rubber Strfp Tacked to Inside of Toolbox Lid Makes
Hon-Rattling Holder for Small Toocls
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permits easy insertion of the tools, yet
haolds them tightly and prevents them
from rattling when the box is moved.

Replacing Springs in Valve-in-Head
Car Motor

Here is a simple time-saving trick for
installing new valve springs in motors of
the valve-in-head type. First remove or
slip to one side the rocker arm over the
faulty spring. Then solder one end of a
length of soft-iron wire to the top of the
valve stem and wrap the other end of the
wire to the radiator tie rod so that the
valve will be held apainst its zeat. The re-
taining pin can then be removed and a
new valve spring installed,

New Minnow Pail Keeps Bait Alive

A bait dealer in Wisconsin uses a coni-
cal-shaped pail that keeps minnows alive
on delivery to his customers. The pail is
fitted with a
hinged cover
that has a
soreened cit-
ot to admit
air so that the
water is per-
ated as it
aplashes, Very
little water 1s
lost due to the
sloping sides,
which tend to
deflect the
water down as
it splashes in-
side the pail.

P

Eope Treatment to Prevent Kinking

New hay ropes often kink and twist aft-
er being strung in pullevs. To prevent this
trouble, take one end of the rope and give
it one turn around a smooth, round an-
chor post, or similar ohject, at least 8 in.
in diameter. Then hiteh a team, truck or
tractor to this end. Unwind all the rope
and string it out, Start pulling while a
helper, holding the long end, offers enough
resistance to produce some smoke as the
rope scars a ring around the post. This
does not injure the rope and it will not
kink after this treatment while idling.
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A Rack for Storing Welding Torches

Walding Torche: Are Always 8t Hand When MNeeded
If They Are Hept In This Holder

acrewed to a wall, this rack keeps vari-
ous sizes of welding torches at hand, and
in neat order. It is made of 1-in. stock to
which are screwed cleats of the same
thickness, their upper edges being cut out
ta At the contour of the torches,

Attachment for Chuck Speeds Up
Production Work in Lathe

Here are two
simple attach-
ments for a four-
jaw chuck that
will greatly speed
up production
when handling
small square or
roittid 2tock in a
lathe, Once the at-

tachment 1z cen-
tered in the chuclk,

it is only necessary
to loosen one jaw
to remove ar in-
sert the work, The
attachment for
round stock is
shown in the lower detail, and that for
square stock in the upper one,

A pair of battery-terminal pullers will
be found useful for pulling rusted bendix
brake levers for resetting them on their
serrations after adjusting the car brakes.
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Small Imsulatesd Jeeg Houwse Mounted om 01d Truck
Provides Portable Iece Station
Ice-Distributing Station Mounted
on Old Truck Chassis

An ice company in Kankakee, IlL, uti-
lized several old motor trucks to make
portable distributing stations, If the lo-
cations selected proved to be unsatisfac-
tory for business, the stations were moved,
When not in use during winter months,
the stations were moved into storape and
protected from the weather.—George Har-
risof, Yalparaiso, Ind,

Gas Pump Driven by Truck Wheel

To facilitate
transferring gaso-
line to and from
his tank truck, one
owner mounted a
small water pump
on the body and
helted it to one of
the rear wheels,
which, of course,
was jacked up
when using the
pump. The belt 12
tightened by rais-
ing the body ::ni the truck with a second
jack until the proper tension is obtained.

Destroying Cutworms in Gardens

Cutwormes can be poisoned with the fol-
lowing mixtore: wheat bran, 1 pk., paris
green, (poison) 34 lb. In a separate con-
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tainer, reduce the consistency of black-
strap molasses, 1 pt., with a little water,
and stir it into the bran mixture, adding
water to make a moist, erumbly mash. For
larger quantities, mix wheat bran, 100 Ib,,
with white arsenie, (poison) 5 Ib, and
blackstrap molasses, 2 qt., in the same way
as the smaller quantity was made. This
mixture will treat 15 acres if the mash is
broadcast, or 20 to 25 acres, if it is scat-
tered only along corn rows. As cutworms
crawl out of the ground at night, the mash
should not be scattered earlier than four
o'clock in the afternoon,

Left-Hand Thread Cut by Reversing
Running Direction of Lathe

A left-hand thread can be cut with a
lathe in the same manner as a right-hand
one 15 cut, starting the tool at the tail-
stock end. The cross slide is run out un-
til the toolpost is at the back of the work
as shown, running
the lathe in re-
verse, T he advan-
tage over the uso-
al method, 15 that
the tool can be
brought into the
cut away from the
work, thus taking
up all backlash be-
fore the actual cutting starts.—IT. Moore,
Hamilton, Ont,, Can.

Bead Keeps Compass from Making
Large Hole in Paper

To avoid marring your drawing paper
with large holes from a compass point,
slip a bead over
the point go that it
projects a little, as
shown in the cir-
cular detail, and
glie it in position.
In this way, the
bead keeps the
compass from be-
ing pressed too far
into the paper, vet
allows the point
to engage the sur-
face sufficiently to
prevent slipping.




POPULAR MECHANICS

157

A Simple Gun for Sandblasting Light Work

b i-F.I’.I:IIUS
SHEET METAL /

Thiz simple sandblaster is made from
picces of brass tubing and sheet metal. A
vacuum cleaner may be used to furnish
the air supply, although hetter results will
be had from a compressed-air supply, such
as an inflated auto tire. The exact air
pressure reqoired depends on the waork, a
pressure of 30 Ib, being about right for
most purposes, When using the blaster
for the Arst time, adjust the tube carrying
the air hose until the best results are ob-
tained, and then tighten the setscrew
holding the assembly in place to hold the
adjustment. The blaster may be used for
a number of purposes, such as matting the
surface of metal, cleaning, and for pro-
ducing ornamental finishez on glass, Well-
cleaned and polished metal surfaces usno-
ally take electroplate better if they are
sandblasted, and then cleaned before plat-
ing. Lettering may be ctched in glass by
rubber-cementing a tough paper mask over
the parts not to be blasted. If a number
of pieces are to be blasted with the same
pattern, a shect-metal mask may be used
repeatedly. In blasting glass it is a good
idea to support the work and approach it
slowly with the blaster until the desired
results are produced, wsing fne, sharp
sand that has been screened to remove
large pieces and foreign matter. For fine
work, various grades of emery powder or

SAND
RESERVOIR 4

coarse pumice powder may be used in-
stead of sand., When doing this work, the
operator should wear a mask and gopgles,

Flashlight Carried in End of Level

HOLE M EHE

You can carry a
OF LEVEL

pocket flashlight
i a hole drilled in
the end of a level
for reading the
level in the dark.
A swinging cover
is screwed to the
level to keep the
flashlight in place.
If desired, a second hole can be made for
carrving extra lamps for the flashlight.

FLASHLIGHT —"
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Device Helps in Beveling Cutting
Edges of Tools

To climinate dithculty experienced
grinding the correct bevel on cutting
edges of tools, such as chisels, planer hits,
etc., | made the device shown. It consists
of a piece of sheet metal, to which is
screwed @ piece of wood having notches
cut on the top side. In this way, I could
clamp the end of the deviee under the
rrinder and place the butt end of the tool
in one of the notches, which held it at the
proper angle while grinding.—Roscoe A,
Johnson, Portland, Ore,

A Surface Gauge for Rough Work

One mechanic who had several rough
castings to scribe, made the illustrated
surface Faupe to
save his regular
gauge. A threaded
rod was fitted with
three nuts, one he-
ing screwed tight-
ly against a suwit-
ahle base into
which the rod was
turned, while the
other two were
used to hold the
scriber, which was
a picce of drill rod
hent at one end to
fit around the rod,
while the other

POPULAR MECHANICS

end was pointed, A metal washer was
placed on each side of the seriber, adjust-
ment of which is obtained by running the
two nuts up or down on the rod,

Clutch-Plate Alining Tool Made
from Transmission Gear

Garage mechanics who specialize on one
or two makes of cars, and do not have a
clutch-plate alining tool, can use the main
transmission gear and shaft of a junked
car of the same make for this purpose
By inserting the end of the shaft into the
bearing in the end of the crankshaft, or
flywheel, as the caze may be, while assem-
bling the clutch and pressure plates, the
other parts of the clutch can be lined
properly. In this way, the capscrews can
be tightened without repeatedly swinging
the whole transmission up to the clutch to
see if the assembly lines up properly.—
Carl Meiter, Russell, Kans.

Coiling Long Spring in a Small Lathe

I recently had a job of coiling a 25-ft.
closed, left-hand spring in a G6-ft. lathe.
To do this, the tailstock spindle and screw

 GARRIER

r — BRtEHINGE -

Long Springs Are Easily Coiled on Small Lathe when
Screw Assembly Is Removed from Tailstock

were removed, and a bushing was insert-
il in each end, the bore being the same as
the outside diameter of the spring. One
end of the mandrel was gripped in the
chuck and the other extended through the
tailstock. In making the spring, one sec-
tion was coiled from the tailstock to the
chuck, and the carriage was then run back
to the tailstock, pushing the coiled part of
the spring over the mandrel and through
the tailstock. The wire was clamped to
the mandrel with the carrier and another
section coiled, this cycle being repeated
until the spring was completed.—Charles
Kugler, T'hiladelphia.
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Clamped to the front axle of his trac-
tor, one farmer made a guide or marker to
overcome the difficalty experienced in
steering the tractor 2o that the grain drill
would not overlap the land previously
covered., The guide was made by riveting
two vertical pieces of heavy angle iron to
a horizental piece of the same material,
the length of which is the same as that of
the drill. Chains, long enough to drag on
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Ips in Drilling Grain
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the ground, were then attached to the
ends of the horizontal piece. The tractor 13
stecred so that the lower end of one chain
drags along in the previous drill mark.

Pin with Pivoted Key Is Quickly
Removed from Machinery

To facilitate the
removal of a pin
holding parts of
machinery togeth-
er, slot one end
and pivot a key
slightly off center
in it as shown., A
shart piece af coil
spring bhetween
the head of the
pit and the machine part, holds the key
against the latter so that it cannot loosen
enough to release the pin,

Bolt Used as Bushing Puller

A bolt will be found handy for install-
ing new spindle bushings on a car, Get
one about the thickness of the spindle holt
and a little longer, You will need a heavy
nut and a few washers. Place the new

bushing in place, after removing the old
one, and insert the bolt, using washers
under the head to prevent damaging the
bushing. Then by screwing up the nit,
the bushing can be pulled into place in
the spindle.

Device Smooths Wrinkled Pockets

This device will save time for the
clothes presser in smoothing wrinkled
pockets. It'is a piece of spring wire bent
as shown, friction tape being wound
around each side to provide grips for the
hand. In use, the
sides are pressed
together, then in-
serted into a pock-
et, after which the
sides are released,
and the device
pulled out. As the
cnds spread in
coming out of the
pocket, the wrin-
kles are removed.
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Buily at Side of Ol Pit, Repair Kit Ketps Tools Handy
and Barves a8 Hign

Repair Kit Built at Side of Oil Pit
Keeps Tools at Hand

A gas-station owner in Detroit, Mich,,
built a repair kit for his tools at the side
of the oil-draining pit. It is about 5 ft.
high, and 3 it, wide, Inm it are kept
wrenches, tire-repair outfits, nuts, bolts,
ete. These are alwavs acceszible, and are
locked up at night by closing the swing-
ing door, Lettering on the inside and out-
side of the door serves as a szign to let
motorists know that auto repairing is also
done at the station.

Section of Disk Harrow Makes MNeat
Small-Parts Cabinet

One section of
a disk harrow sup-
ported vertically
on legs provides a
handy cahbinet for
tools and small
parts in a black-
smith shop or ga-
rage. The lower
end of the disk
shaft 15 drilled to
take the legs,

Removing Welding-Torch Tips

The tipz in welding-torch heads some-
times stick, and are broken off in trying
to remove them. I bhave found the best
method of removing either a tip or the
broken end is to back up the head with
solder and then tap it with a small ball-

POPULAR MECHANICS

pein hammer to loosen the part, taking
care not to hammer the head out of shape.
A wrench may then be used to remove the
tip, or if it is broken off, a square file or
similar tool may be inserted into the hole
and the broken part unscrewed. As a weld-
ing-torch head is expensive, it is practical
to repair a broken one. This procedure
necessitates cutting off the broken part,
heating the head and building it up from
the seat with a pood welding bronze, The
work is then guenched and dressed down
to proper size, after which it iz drilled out,
reamed, and tapped to take the tip. After
tapping, prepare a copper seat, which is
inserted into the base of the tip recepta-
cle. The copper should be annealed, and
when 1 place, it may be expanded to a
tight fit by screwing the tip in securely.—
Hallie P. Davidzon, Great Lakes, TIL

Improvised Clamp for Mitered Joints

Two trian-
gular blocks,
screwed to a
bench top near
the movable
jaw of a vise,
and a third
block, screwed
to the jaw,can
be used for
claimping mitered work such as picture
frames, for nailing or gluing. The size of
the work will determine the spacing ot
the blocks.

Truing Screw-Machine Collets

Here 13 a method that has been found
euccessful for truing serew-machine eol-
lets: A piece of square stock is put in the
collet and g held in place by a brasze form
threaded on the inside to take a threaded
ring as shown., The space hetween the
form and collet iz
then filled with
solder,which keeps
the enllet from ex-
panding o that
the surface can bhe
trucd up. After
the job is inished,
the solder can be
melted and saved.
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Your Home

Workshop

You should have a copy of this book
rwcnt[ir published by Popular Mechanies

entitlec

Make It Yourself

The home mechaniz, whether :rnunl:r ar oli, mmaleur
i

or prafessienal, will

takae pridn m_ul i

lght im mnking

many of the things desorbed thereim,
Eaih fntker and sen will Al fascinsgion ond an

sssoeiation of interest in making usefu] amd eranmental
articles for mother to sdmire upon their completion,

900 Articles
All Different

Therse are attractive ship medels, a great variety of
toys that operote themse]vea by menns of an ingenions

application of meehangenl prisei

el wmusernel

devices for indoars snd cutdocrs, for beth water aml
land, unigue designs in farpiture for ehillren, seores of

usifnl applianees for the

utility for lnwn aaad

hame, things of beauty aml
porden, ete.
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Homnmmade Hasehall Gamas
Hipadl “Turbine Mabor
Tools from Sewing la-

elilmra
Rl Valvig
kemet Lathe
Aute Cinre Shiedd
Srrmaw A erry-Cin-Ttoand
Forrls Whist

Price $3.00

Bnlled Postfahl abpeen {I"!'I'll'l. of priee anywhers §n the

1wz poslide i U

&, Hawakl, o

Hion, Alaskn

of Aexien, we will mpd fhe bock by mpll ©, O, [0 1 you
prefer. Eimply pay postmon when be dellvers the package,

POPULAR MECHANICS PRESS (ROOM Pa0)

I3 East Omtario St

E‘ﬂl:--n.. 1il.

SR

1134

NORTON

“Hey Do,
—is that Needle Oilstoned?”’

“The Roy Chapman Andrews Asiatic Expedi-
tions had the best doctors from the Rockebeller
Institute in Peking,” one of the leaders said,
“They took sllclnLghhg,rpudr:rmin: needles for serum
injections and other emergencies. They had the
finest equipment and kepr their instruments in
the best condition, We never went into the Gobi
Dresert withour an edfsrome.”

Hypodermic needles are sharpened on the
finest grained edlsfowe known — the famous
Morton Pike Arkansas, This stone gives the ex-
wremely smooth sharpness needed.

All expert workmen with hand and machine
edged ools know that edlcfoning 15 needed for
clean, fase curing. If you doubt it work one day
with an efdifened edpge. Note how much less
tired and strained you are,

All the Knacks of Experts

How tosherpen different ionls sooording ro thedr shape
amd purpose §s rold sod pictured in the MNoron Pike
book. Whata man decsa't know is often hard vo dmag-
ing. Why guess abour this book? Wirite for it

Lise

BEHR: MANNING CORP., L% £ Sala Beproeaianion
Deps. T, Troy. WYL

Plessesend methe Morton Pike book. " Howito Sharp-
en.” I'm sharp enough to ask for it since it's FREE.

Mawe....

Addrerr—.
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Aviation leaders want
you to learn RIGHT

HE ]fllﬂ.l]'l" of aviation depends upen the

quality of its training, and no more inten-
give instruction can be given, in all the phases
of commercial and private flying, than is
offered by Boeing School.

Ameriea’s most r.nmp] et F_.TIJ'L:ITIII COUrSes,
A teaching staff of sixteen, including airmail
veterans overaging HHH howrs in the air. Eight
training planes of different types, Location on
Oakland Afrport (all.yvear flying weather and
observation of United Air Lines operations. )

fef Free Bulletin

Ask nmy pirmail pilot or any groduate af
Beelng Schoal what lis standards prel
Meamtime, let e send vom ihe carrent
Bulletin, givieg ecorellment requlres
menis, rowrsss, coats snd liviag eosdi-
tioms om the airport. Fill in and mail the
o i

Mazt Enrolflment, Fuly 6, 1933
AT L L L AR L LT Rl TS LI I e eI T L T e I ITI LI I T I TTTOTITIOTITT]
ROEING SCHOOL OF AEMDNAUTICS,

Hoem 5.7, Abrpert, Uakland, Calilorais.

Gentlameent fm fmterested in vour O Flving O Ground courses
(efeck wehich) Ploose send me the frew descriprice  Bowobier.

NEW MICRO OUTFIT S1. H

Barvels of the inviehles for young
and ol engerimenters, stadents:
fascinaling ! iosirdetive. Siasds
beary mrial; nickel ivhes. Moo 1

Sat—30 Powsr—3 in l:1ll|il:r|.|-nl'-.
ahisg glides: covers: dissevling nenlla;
dropper; ecllecting bottle; 1wercers:
inskrumiioe haonk, sce. I’lq:ll: HEdE? |6
CEL rabEe),  Postpaid. oo 31 .H
Na. X 51—70 F‘\u'-'\n—ﬂ-lu |l

[ = by = I
Mlbra, Bdas (8N & lepas| 'I.hh Hln “\"IJWH

Aridare Na, JmEp ] i
.'.hm-,h-:n’:wum NL I
'..n::.r:-.:-

rder o

lH- [ - T,
.II‘T LHew. B0 inmenis
_“In'\-rr Catalag: ﬂ-'ll:-- Hperding dnsde, v, S wim
LEE 5 W. 3Znd Bbrasl, MW K

New Mutnr- Driven
Woodworking Tools

Mew 1033 line of “Delta’ Quals
ity Teols includea |:|1:|::rn1."ed ([ ) -
tor-driven Jointers, Band 8 'H'H-i A= &
Circalar Sawn, Lathes, Dril
Preaa, Moulding Cutters, Seroll
Saws,and Boring. Routing, Mor-
fising, Sanding Aftachmenis—
and complete line of sccessaries
—all at new low price lovala.
Benidl TODAY for

FREE illustrated FREE
48 - page Catalog,

and full dewils of Catalog

10-Diny Trinl Offer
and Easy Pavment Plons. Yo will
not be obligated in any way.

Delta Manufacturing Co.
3775 Merth Holton Strest, Dept. A 733, Milwaukes, Wis.

See Delta Tools in the Electrical Group
at the Century of Progress—Chicago
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E“ THE ARMY ON WHEELS

{Continued from page 35)

ing widespread suffering, Scores of steam-
ers were unable to sail for lack of coal.
The outlook for ocean shipping was even
worse, What tonnage we had was on a
most unsatisiactory basis, There were
ships of the army, the navy, the shipping
board, the Belrian relief and of various
commercial organizations. They all oper-
ated according to their own necessities.

We had man-power in abundance, but
we had no plan for employing the fac-
tories, the farms, the mines or the trans-
portation system of the nation in a gen-
eral scheme that would enable us to apply
our might in war. If ever there was a gov-
ernment in trouble it was that of the Unit-
ed States at Christmas, 1917, For all sup-
plies, commodities, storage and tonnage
buyvers for our own army, navy, shipping
board, the Belgian relief and numerous
comimissions of our allies were competing
recklessly with each other, One situation
which developed illustrates the condition
that existed in every market. Inm Chicago,
representatives of numerous nations, all
committed to the same purpose, bought
contracts for the delivery of more wheat
than could be produced. They had cor-
nercd the market against themselves, Jim
Patten, the greatest of wheat speculators,
hazarded the opinion in the wheat pit that
unless there had been government inter-
ference the price of wheat would have
rone, perhaps, to hfteen dollars a bushel.

The most important war-department or-
der I ever saw was one known as General
Order No. 167, dated December 18, 1917,
It established in the office of the chief of
staff what became known as the storage
and traffic section. To thiz section was
given plenary powers in the procurement
of supplies, ot their storage and the trans-
portation of troops and supplies. What
had been the business of Innumerable
competitive bureaus was then consolidat-
cd under a single agency with gigantic
power. The man who was placed in charge
was Maj, Gen, George W. Goethals who
cate from retirement to exercise his fab-
plous ability in this post.

This digression into the condition of af-
fairs during the World War has been
made to show the steps the army has
taken and is taking to prevent a repetition.

s [Continned to page 125A)



POPULAR MECHANICS ADVERTISING SECTION

BUILD YOUROWNBOAT
AT SMALL COST

F von ore s |;|||a.|_|.||p! enthusinst you have long felt the
I eed ol & peally good buok *.lr| boating: one that would
|:5|1|;|.|:|1 in eompretensive, ste IF biyeatep form nll the details
of boating, hoat-huilding and boat-mainlensncs,

It ix [or the srmatear builder and small boat ownoer that

i 1 The Mew

g [N Popular Mechanies
L

|| BOAT BOAT BOOK
i K in written. Here are bonts that
e reelly worth duslding and s
I:]:-:hm'u:ﬁr]r explained that any
nmaleir oo fletion  een Sadld
fhemg medl. The desipns inolode
bdh imboards ard awtheards,

Fast Bioatn, safe boats, ssbling
bats and hamd-propeller eraft.

The One Book Meeded
By Every Boating
Enthusiast

Bsbles boat building ml‘:}rmath‘m thern ia ewerpfhing
pou wand fo kned about the operation, equipment, care,
ir and maintmmanen of basts, This inclades saman-
p'lu boating senss. navigation, rulea of the rond, hondling
mailing eralt, government Fogalation of HertoF 'h-unli Enots,
gtorm signals, uselul boat knks of various kiods, gluulr_l."
of terms, tabbes
6% Pages (Several In Colol-=—=FProfueely [lass
tru.tud- Large Sleo (7T x 10 in,) Cloth, Price $5.060,

Zent postpald upon receipt of price or by percel
post G, O, D, anywhers In the E 5 A
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Raise Frogs for Prohit
HEW BOOE TELLE HDW
The Freg Induitry, by W.
L. Hamnaes, A& #tanddond
Bonk of InsiFietlon, covering
avery phnse of Frog Ralalme,
peat, present and fufure, Frog
pulture la explalned in elear,
undlarstabdahle laBglnge.
ThiFo afe many plang af eok-
ptructing ponds, Ao 2o
slpna Tor mnking combinnidon

reider nndd fly traps and
the gettiee of wokma &nd In-
pecis ehectrically, The foly
poly frog fecder—n new me-
chondeal feedier. Kany [lhas-
tradioess make the explang-
tlom clearer mnod  the hook
menre interesting. Price 52.00
peatpeid,
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Happy legs are here again—
thanks to the netwy

EXTRA LONG STRETCH

PARIS

GARTERS
| FOR GREATER COMFORT

| Encircle BIX lega easily, yet fit I'Il'.'ltlli'j.’,
perfectly. No binding — no slipping
| Extra long stretch, lomg lasting Stein-
| weave Elastic is found only in Paris |
Garters, Modestly priced.

MO METAL CAN TOUCH YoOU

~ A.STEIN E COMPAMNY

LEIMAN BROS.

ROTARY  Gas Pumps, Air Motors
TAKE UP THEIR OWN WEAR
NOISELESS uned for paper fueders, £ ma-
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South Bend Lathes

96 Sizes
and Types
8" to 36° Swing
Countershaft Drives
Mouotor Drives
£ i mmd
B i | 75% an
J&" sl Qukkmumﬂmrhlht FiB6
Send for ﬂmnul Catalog Mo, 93 Fmﬂl[l‘rll;
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p:mll.. machine, mots repair, e | prices nier-
shops and labornberies, ﬂ:i'r. u{?ﬂ Motce
uarantesd,
South Bend Lathe Works | i forLis,
617 E.Madison St., South Bend, Ind.
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EUILDING FIVE-METER
RECEIVER

[ Comntinged from page= 131}

also be given. Almost anv kind of anten-
na can be used for the receiver, and the
circuit is the popular super-regenerative
variety using auto-set tubes that may Le
operated either on batteries or a.c. The
B-supply can be obtained with either hat-
teries or any Be-eliminator that will fue-
nish the necessary 135 volts.

The simplified wiring diagram is shown
in Fig. 1. Thisis an Xeray view of the lay-
out showing all
parts and con-
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nections above and below the subpanel
The photos show the arrangement of the
tubes and midget variable condensers on
the subpanel. It will be neted that the 2-
plate midget condenser is mounted above
the 5-plate band-setting condenser by
means of a Y-in. strip of bakelite, 14 in.
wide and 212 in. long. This assembly is
also clearly shown in the insert photo
above the schematic diagram, Fig. 2. This
condenser assembly and the 11-plate main
tuning condenser, Ca, are mounted on the
base by means of 114-in. 6-32 machine
screws at a height of about 1 in, These
midget condensers are the Hammarlund
ultra short-wave types and the rotors are
common with the frames. The coils La
and Lz are supported by condensers Ca
and Cs. These coils each consist of 7 turns
of No. 16 enameled wire and have an in-
sidde diameter of 3% in. The turns are
gpaced the diameter of the wire. The main
tuning condenser, Ca, 15 located 234 in,

(Contined to page 1T8A)
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IncreaseYour
Earning Power

Apply time and labor-saving kinks to yoor work. Your
effizieney will soon be recognized and vou will be e b
[or advaneement,
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Buys Newest Type
Outboard Motor

power at 3,750 R P
COMPARE IT! Send Today for

Free Comparison Charts
Weire rﬁéufﬂﬁ Evinrude and Elte catalogs and we'll

Charts that
the com values B Mmeost
pm..""""' of alf makes Cet the
boating dodlarst
Ad.f':"ﬂ; Cuiboard Me-
tors Corporation, 3301
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Flying
MD NOCQUPE
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Ith [usel L=l
S mih Sacluee, Dot
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h:l.'l:l.l.z:uMInr , metal motor plate. ‘The IVEAT Fit contalns all paria,
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and instructlnes, Bulld onenow: 188 caay. Seomd 3.

Ear Mun: Erulletin of Alrplass and Siip bodals,

Ideal Arroplane & Supply Co., Inc., 26 Waest 1915 Street, Mew Yark

COMPLETE ELECTRIC PLANT

READY TO RUN
ELECTRIC T oy Ty S

LIGHTS

ANYWHERE Fina for L::i G-.‘rtmma.

Alro complete [ine A, 0. PLANTS, il_]l [ {57

10,000 warts, Eaay to inscsll, Write—
D. W, ONAN & SONS

22 Royalston Ave, Minnespolis, klinn,

Crparates elpotrion] EW]IJJIIBI.I-! m

:rrumqinn

DO YOU:

nor chiropody—eaay terms [of home traind
neiled, no gocds to buy, no ageney, Euh

WANT a I:Il"l' buasieess
YOWT oW

th nll the trade you can
ll-‘b:n-d.l.u-T Than lsecome
o foot correctienist, s ml
in & few werks earn big ineome in -:n-ma fees,—nab medi
na further eapital
od 1894, Addrass

Stephenson Laboratory, 1 Rack Bay, Bnutuﬂ,h{nu.

Inventions Wanted

Patenfed or Unpatented

Mu.md'll:l:.uru. now showimg incressesd Intersst in
soundinventiors. Forinformation, write

Chartered Institute of American Inventors

sia ﬁ-lrrlmq" il i hington, D. C.
IForidTs ':'.-u:ri::r Orprndmilon ﬂf-}hﬁ'-ﬂmrl"r

—



1184

TURN POTATOES

| c2elo- CASH!

I'LL SHOW YOU HOW

Mew firt way in make mesey—abon working Jur

piermims wages—have plenty ol money do may

wour bills—mosr the mompage—Live well—hiays

somiorle—IE YOO WM BOAH.  Make G

|,.|| |1|]-|] Fareend lzerenss on maw msberinle—lwmp
i 50 et o m lollap yon ceks in.

:lll FLETE, tima testisd, READY-TOSTART,
HNEW Of T:Il'1r You masulseiise [oue Baly
Posaide—1 @ell Tar you with my mew BEURE-FILE

PLAME,

SOMTLETEOUTFIT 50850

Tisi den't weed & bod of mvapey = get © bark 1he
Rl iee Jh.,- v PR rE LR :__:r rihing forninbed
R plait e I‘;-lulld-- Frurpd op & orbRaf

—i."-.v.:lFI CORMIE HAC :Iri.ll. K. B
1|n.|-|-| .-|n-“n-l for_deligiats Priata Chips, peeil
or urmecledl;, Dhslals, sed Salted Rele, = Gl
s, ||r'|n|.-—-|- Rastuimarie, Hakeris,
Bedn  Foupfalpa, [rag  Ecares, "
=TT T ..“| worew ol other dealars, de sl b
ritalling for yFoa.

Low Emsy Installments
—PFA¥ A5 FOU EARN
T"l-lh"| rrew Ga .- wl, h-'\.l. I" Ir\.-1 mirops prosie,

':::' mals oy
ml:ll, H. '-lu'rm- 1 1l'|.T hrm-: :rwrr lﬂ-r-l |'
k& mmnopel op by somesce o, Dl
OOk T i.'\'.'."1 ': Ii.\.lh '.lt" B1G "\-'".l"\-ﬁ't
MAKERS, Rig,F
LONG-EA I'I.I'H"E- FPMFAH‘I‘
TEE Seuth High 6i., SPRINGFIILD,; DHID

H. W. Eakins, Pres.,

|

j Laon g-Esldms Company, I
1 TH Seauth High 5S¢, Springheld, I

T 8i

I E:.ITI--I: poanplets Taate, wrriloii b abillgncion fo e, I
| |
| mttremm oo l
l____________ET__-::;J

SIS SPLIT
st GUT

FY T LT
rrs Flann)
arears fhEn
All !I"-:rk rresl
1 HTH AT HD 1 Cirder o kel | san lsfriom
E TR m.d 'I'|'r||| |'- I-F:F_. s plun ol ey e 1o gk vask resiriaging
Bow w,

rechoial  W. A BIGKEL , Madison, Dwpt, B-138, CHICAGD

Send Today | Photo Electric Cell
FERE AT LAST==in ik muack af sy
$400 R
o mﬁJuﬁwﬁﬁﬁﬁE
oud | SR ABbiN
o Any Part | by iy Flackic Cell Company
of L. 5. 826-20 Prospact Ave,
L_g CLEVELAND, OHIO

g raga-
slsn T!rr &=

LYNCH MFG. CO., Inc.

51 Vesey Strect, Mew York, M. Y.

POPULAR MECHANICS ADVERTISING SECTION

INSTALLING INVISIELE
CAR ANTENNA

{Contimued from page 1307

of adhesive tape and paint over the bare
zpots, Finally give the entire car top one
or two coats of good top dressing, being
careful not to tear the fine wire loose with
the brush. The top dressing effectively
holds the wire in position, making it a
part of the top. The dressing also seals
the hole around the lead-in wire. This
wire to the receiver antenna post should
be well insulated from the metal parts of
the car. A shielded lead-in may be used ii
preferred. In this case the shielded lead
would extend from the antenna post on
the set up to within a few inches of the
top near the point where the No. 24 wire
comes through. This shielded lead may be
anchored to a small porcelain stand-off in-
sulator and only a short length of the un-
chielded No., 24 wire would extend inside
the car. After these leads have been con-
nected at the insulator, the woven-metal
sheath, covering the chielded lead, may be
grounded. Care should be taken that this
shield does not touch the antenna post.
The enamel insulation must be carefully”
scraped from the wire where soldered con-
nections are to be made,

BUILDING FIVE-METER
RECEIVER

{Coantinued from page 116A)

back from the front edge of the subpanel.
The bushing and a }-in. bakelite shaft
connect this tuning condenser with the
vernier Pilot dial on the front panel. The
subpanel 'is fastened to this metal front
pancl, at a point 234 in, from the bottom,
by means of two l-in. angle brackets. It
iz supported at the rear with a bracket
made from a metal strip, ¥z in. wide and
3 in. long, bent ‘over 4 in. at one end for
the mounting screw.
{Te b continaed}

When to Listen for Short-Wave Programs

Owners of all-wave receivers will find
that most of the European broadcasting
stations close at midnight, their time,
which iz six hours ahead of central stand-
ard time, The 19%-meter band iz good for
davtime reception only, while 25 meters
is useful for both day and night,
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MAGIC-RAY FARMERS

[Continned from page 61)

had such abnormalities as rounded wings,
noticeable variations in the size of color
spots, or unusually large feelers.

What does all this mean to the average
farmer, nurseryman, gardener, florist or
stock raiser P If one cares to speculate, he
might well vision the day when man will
be independent of nature in the develop-
ment of new forms of plant and animal
life adapted to meet his particular needs,
Under such conditions, tropical - fruit
might be developed to grow in a temper-
ate climate, for instance,

As yet, however, these scientific farm-
ers are very cautions about making pre-
dictions, They are shooting their invisible
light blindly, trusting to luck that it will
penetrate the roots of life, then painstak-
ingly weeding out the countless deformed,
abnormal specimens and saving for future
study the few which appear to offer possi-
bilities, But even their inborn caution
does not keep these laboratory farmers
from sounding a note of hopefulness about
what the future may hold in store,

*The possibilities, as applied to man's
welfare, of being able to modify in con-
trolled fashion the heredity of domestic
plants, are nearly endless” states Mr.
Haskins. “A cold-resistant orange type
iight well extend the citrus-fruit orchards
far to the north, with enormous reduction
of expenses in transportation, handling
and ground hire.

“A cold-resistant sequoia might intro-
duce our noblest forest tree, and one of
our best lumber producers, to a range
from which it has long been execluded.
MNew vegetables and new flowers will al-
ways find a ready market if they are su-
perior to old ones, and the general life-
level of humanity will be raised at the
same time.

“The passing of the Texas longhorn in-
dicates how guickly the entire stock in-
dustry was able to adapt itself to a series
of natural mutations selected by proper
breeding. How much more rapidly might
that development have come with the
X-ray to help it?

“In all thiz future application, which it
is far more than mere wild speculation to
delincate todav, the electrical industry
will have an important part. And in an-

{Continued to page 124A)
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WHY COTTON IS 8TILL KING
[(Continued from page 657

hvdride for making fluorescein and cosin
dyes, manufacturing it from naphthalene.
The color laboratory at Washington de-
veloped a way of making it cheaply and
this paved the way for the manufacture
of glyptal resins at a cost so low that they
can be incorporated into paint that dries
quicker and lasts longer than ordinary
kinds. Formerly, synthetic resins were
too costly to be used in place of natural
ones, A short time ago house paints em-
ploving glyptals were placed on the mar-
ket after successful use in industry.

The huge factories making cellulose
products, dyes and synthetic chemicals
constitute one of the nation’s most im-
portant lines of defense or offense in case
of war, Doctor Calcott points out. The
close relation of cotton and big guns is
well known, Steps taken in making auto-
mobile lacquer and smokeless powder do
not differ greatly, so that production could
be switched from one to the other with-
out much difficulty.

There iz a dyve commonly known as sul-
phur black made from dinitrophencl, a
harmless vellow substance consisting of
one molecule of carbolic and two of nitric
acid. By adding another nitric-acid mole-
cule the chemist can produce picric acid,
a high explosive, In a similar way nitro-
toluene is made in manufacturing dyes, It
has only one nitric-acid molecule or nitro
rroip,. By adding two more, trinitroto-
lnene, the well-known T.N. T, can be made.

A comparatively new radiator anti-
freeze 15 ethyvlene glveol, made by over-
heating natural gas or oil and treating the
resulting ethylene with water and bleach-
ing powder. If, instead, the ethylene iz
acted upon by sulphur and chlorine, mus-
tard gas is produced,

Much of the cellulose now uzed for mak-
ing evervthing, from paper to Mickey
Mounse cartoons, comes from wood—irom
some 7,000,000 cords of it a year. Woad, a
less-pure form of cellulose than cotton,
has been kept on top by its cheapness
The reverse may be true some day. Not
long ago a method was developed for pro-
ducing “chemical cotton.,” This 13 not an
artificial cotton, but the fuzz that is re-
moved chemically from cotton seeds. In
the ginning of the raw cotton to separate

ok Comtinued o, poge 1144 -
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MAGIC-EAY FARMERS
{Continued from page 120A)

other aspect of the matter—the increase
of the sum-total of human knowledge, ac-
quired only at the expense of skill and
time and labor—the electrical industry
may be able to make a substantial contri-
bution to the solution of the problem of
the present-day X-ray geneticist.”

That is the ultimate goal of these scien-
tiie farmers aided by electrical green-
houses, experimental fields, modern faecili-
ties for microscopic work and the best in
X-ray apparatus, If it is attained, these
men, shooting their invisible light at the
very foundations of life itself, will offer
the electrical industry’s own particular
gift to the farmer, the nurseryman, the
florist and poszibly the animal breeder—
the power to create plant and animal vari-
eties at willl

d'.'.? WHY COTTON 15 STILL EING
t‘ {Continuwed from page 12240

seeds from usable fibers, a considerable
amount of short fbers remains on each
seed, This fuzz cannot be removed suc-
cessfully by combs or any other mechan-
ical device, so that cotton seed has become
to some extent a by-product of low-com-
mercial value,

When treated chemically by the new
process, cach seed gives up its fuzz and it-
gelf becomes cotton-z2eed bran which con-
tains over thirtv-seven and one-halt per
cent of sugar. The fuze, a nearly pure
form of cellulose, lends itself immediately
to the making of hundreds of important
articles and compounds. The bran can be
fed to cattle,

The boll is not the only part of a cotton
plant that containg cellulose. Twigs, stalks
and leaves are made up largely of this ma-
terial, That is what led to the recent
growing of test crops in North Carolina
to determine the feasibility of raising cot-
ton for its cellulose rather than its fiber.
The test plot was sowed, cultivated and
harvested by machine methods similar to
those used for hay or wheat. The cost was
reduced to one-twentieth that of raising
cotton for the fibers alone.

Sa, hefore long, the cabin in the eotton
may become a garage for a mowing ma-
chine, and the gin in the neighboring vil=
lagre may be made into achemical plant:
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THE ARMY ON WHEELS l—:,

(Comtinued from page 11440

In the paszage of the national-defense act,
congress has wisely provided in advance
for meeting the conditions set forth above.
No longer will the control of procurement
and industrial mobilization be entrusted
to the general staff, One section of that
act provides that the assistant secretary of
war “shall be charged with the supervi-
sion of the procurement of all military
supplies and other business of the war de-
partment pertaining thereto, and the as-
surance of adequate provision for the
mohilization of material and induastrial or-
ranizations essential to war-time needs."
Our shopping list az a people at war in
1918, contained 00,000 different items.
Today, a list of vitally essential things has
been reduced to about 4,000 articles com-
plete for issue, and the men of the war de-
partment know from what factories these
things might come. Let no one think that
today America is unprepared—induastrially.
This new shopping list of the army con-
taing many items which are a wvast im-
provement over implements tzed in the
last war. The infantry, for example, now
have racing tanks. During the World
War we had two types, the lumberng
forty-ton fellows which had te be trans-
ported by rail to the scene of action
Thereafter a soldier, walking, could keep
abreast of them when they were going
full speed, Even the lighter six-ton tanks
were no faster and they, too, because of
the short life of their caterpillar tracks,
had te be moved to the front on trucks.
The latest and most admirable of the
tanks is the “Christie.,” It has a 340-horse-
power plant. It can be driven at a speed
of forty miles an hour to the front, and
then on its caterpillar tracks, at only
slightly reduced speed, can be sent rosh-
ing across the roughest battle terrain. It
can charge “in high” up steep slopes and
if at a twentyv-five-mile speed it encoun-
ters a twelve-inch log it plides over it eas-
ily. This iz due to the fact that four
wheels ofi each side are individually
sprung by a elever arrangement of power-
ful springs and strong levers. Therefore,
its protected crew may ride swiftly into
action over uneven ground without exces-
sive vibration, while some of them operate
a gun mounted on a stable platform.
' (Continged to page 1264
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'D"J THE ARMY ON WHEELS

{ Comtiowed from page 125A)

The infantry which will be provided
with such swift, mobile fortresses will also
carry trench mortars many times as effec-
tive as those isgued to them in the last
war. That one had a minimum range of
1530 vards and a maximum of 750 vards,
and the explosion of its shell produced a
crater about two fect deep and four feet
in diameter. Qur newest mortar, procured
from France, can fire either a seven or a
fourteen-pound projectile, and the light-
est of these is about equal in destructive
effect to that from a seventy-five millime-
ter gun. It has a minimum range of thirty
vards and a maximum of 3300, In other
words infantrymen in the next war will be
using weapons as destructive as artillery.

The rifleman will not have to manipu-
late a holt each time he fires his weapon.
Instead, his gun will be semiautomatic.
He will load it by inserting a clip of ten
cartridges, and he can fire each one
turn simply by squeezing the trigger. If
he is operating as a sniper and his first
shot at an enemy misses, he can instantly
correct his aim and take another shot by
squeczing the trigger. The advantage of
this will be apparent to any doughboy
who in the last war discovered the disad-
vantage of having to work the holt mech-
anism aiter taking one shot, This was an
interruption to his aim.

The donghboy of the future will not
have to await instructions that cannot be
delivered until telephone wirea have been
laid. The various fighting units will keep
in tonch with each other as readily as
nowadays we keep in todch with Amos
and Andy,

I might list many other devices which
have developed out of our peace-time
needs which are going to be readily ap-
plicable to the effective defense of our
country in the future. Even though the
very skv above our heads has become a
part of our frontier, our unparalleled abil-
ity to create machines gives us a great
advantage which we have hardly begun to
appreciate. Rome when she was mightiest
was constantly endangered by barbarian
hordes, Civilization today is not concerned
with such a threat. It need not be, either;
not when every groeer’s hoy driving a
light truck is already half trained for serv-
ice in a battery of artillery.

: ;
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Now everybody's tryin’
to climb on our Bandwagon
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H'l:l I have thought, folks, when we

mtmdw:ed Barbasol fifteen years ago,
that the time would ever come when we'd
have to warn you against substitutes?

But just look who's here—a whole passel
of people who've changed their tune and ad-
mitted " Bristles” was the wrong hoss!

They all grinned when we said Barbasol
would make the messy old shavin® brush as
obsolete as the high-wheel bicycle.

They said man had plastered on lather
with a brush since the dark ages and, by
cracky, they always would!

But they were wrong, folks, vessir, they were wrong!

A few open-minded men tried Barbasol and found it worked like a charm.

They bragged about it to their pals, and first thing we knew, sales be-
gan m ile up.

ept right on improving Barbasol and the sales kept right on
l.‘.l.ll'lihlrlg+

And today, it's actually the fastest-selling shaving cream on the marker,
bar none.

That's why everybody's trying to climb up in the driver's seat.

We don't say these new preparations are "no good.” Not at all. Al-
most anything's better than the soppy old brush and lather method of
removing whiskers.

But we do claim Barbasol gives you the coolest, smoothest, slickest
shave man ever treated his face to.

And }rﬂu'vu‘gﬂt only one face in this vale of tears, so why not take a up
from Singin® Sam and treat it to the best?

THE BARBASOL COMPANY, Indianapolis, Indiana

Tune in "'-IILBI" "'dllﬂ El.'-¢r

'..r"'-.-‘-l- Maonday, 5
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