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A 1932 DECLARATION OF INDEPENDENCE

U.3. PATENT 1852263

'ri"'i-uln scientiBcmlly
proporiions] noss
Move scientifically
proportioned neek

NEW CHAMPION SPARK PLUGS GRANT MOTORISTS

REVOLUTIONARY FREEDOM IN PERFORMANCE

New freedom — freedom to tap the
Inst stom of power in vour motor=—
independenca from all failures
common to ordinary spark plugs—
n new declarntion of inrlihp-r.lulnnnr..l
mow, when the road calls and yvou
expect vour car to do its foll duty.

United States Patemt 1852265
Hr.llnli'l:l tl:lt' ‘:III.I.IIIIF;II“. H'Fhl.lrk III““
Company, givea the spark plog an
entirely new meaning and impors
tanee. This sensational new Chame-
pion broadens and extends spark
I'I"-'-H wrformonee {0 new omil un-
equaled limils —engine perform-
e |:|1.=i:|:|.5 ll.l.umh:r browdemed amd
exbended.

The unique shape of the exclusive
sillimanite core, shown above, is
the great secret of the traly remark-
able results the new Champion
!":l||:|r]nq ]"'|1:|g p:ruqlurru., Ei“im.nniln.,
in turn, made these sclentific pro-
portions possible. This insulating
material is an exclusive Champion
featnre amd the ©hnoest known o
ceramic science.

MNo matter what spark plugs you
are now using, or what their age or
condition, vou obtain new maxi-
mum power, speed, aceeleration,
economy and dependability by in-
stalling the sensational pew Chame-
]li-un Spurll. Fll.luu.

ISSUED APRIL 5, 1932
FOREIGN PATENTS PENDIMHG

CHAMPION
SPARK PLUGS

CHAMPION SPARK PLUG COMPANY, TOLEDO, OHIO » WINDSOR « LONDON « PARIS




POPULAR MECHANICS ADVERTISING SECTION 1A

e R

NOW Possible To Earn

AN INCOME for LIFE
With This Amazing New Invention

Al kst a Selutlon for the problem that hes baffled sanitary experts for
years! A penastlonsl new inventlon called SANITOR makes public tollets
ﬂh-!H“l-l-“Illl' SAFE—romovis all possibility of transmitting dangerows dis-
eanm—actually provides the squivalent of a brond new telled seat for every
person?!  Hojled by doctors and Public Health officials everywhere fs the
mist vigally sl aanitary invention in years!

Untold Possibilities for Profits!

NE"!’E]{ helafe an appusrtianity 1ke that o= inlsgs: dd dlican i Lhe dllistrmtioss lelow,

fereal by SAMNITIAE to the man whe cam ITY Ltiase cavern are discarded sfior

roally mell!  For such a mpm, mny terditaory & l||n]||" Caonsoguently nrw smpplies of rediils g

warth 1housards of dillars in guick casy r\-mﬁul nealed ot regelar intervals for cvery cahlset

Peospects are cverywhere—theatses, bospitals, wow scll.  You getl the commisseos an all refl]

gepartment atares, hotela, Illing atntiona, sales whether yow take the order in persen or

boanty parlors, gymoasinms, millmed statiane, npot,. AUTOMATIC REFEAT PROFITS &re

underiakers, garnges, office busldings, restan=  thereby definltely assured for os long as yos

rants, and hundmeds of others—all inatastly pemain a SANTTOR representative. '|-_'|-I|.:l in

Fl':l'ﬂ:ﬂhl-l' SAMNITOR o8 @ genuine bosdness o8-  IMore, repeal mled slast comieg o w6ithin =
t and blﬂ wit et hesitotion when they leam weck e 80 dave alter your frsl cabinel la in-

t]ll. AMAZINGLY LOW COST of both jmstal-  atalled.

I:|1|n=|1 '|n|-:.|r lljubvqucnt ;-r-:rﬂ Im fact, l:mlu-

EreEdlve Dusincad nienm EVERY [V [eE ElgiT

witlrame SAMNITOR as an invalualde seans O Thua, ¥oi are ﬂrﬂin& nroes

beaitding good will nmore estabished and pro- mlmost from the very frsc. .I'I'I.ll:lt af lp—

. DNIEBRLE FRIFITS and a dignificd PER-
speeviive patrons, Thuasds created om unpanal At
leled musney making i.'||I"HII"II.1=II|:| T hilgh grade i;‘:"l:::;.:;r ;‘JL“.JGI:“I:;::;:-; "I?:!l“;lililﬂ
v h T W oeniirg LE¥ .
P e okt t FRNY:  Decide vliht now b get the fects aboit

AUTBMAT]E REPE.A,T this mmuzing, geniloe BIG-MONEY op-

partanity. Mo obligatbons, Just check
PRDF[TS |.up sy uimre o coupen below and il e ae
Every SANITOR cabitet you =il pays o hand- Territarics are delng fase, so MATL

pPoInE poodit o the sk ul Cliat is caly e 'l I'l.l. COUMON TODAY SURE!

PULLS DHO'WH LIKE PROTECTS DISCARD LIKE

al TTENTION AWIHNDOW SHADE  THE EMTIRE SEAT TOILET PAFPER
& - & -————---——————-—.1

Architects...Sanitary Engineers... g i

If you furnish oodlet focilitics oo the public, a SANITOR

cabinet installed on sach toilet will do more toward build-

b her singl i h ished, REGARD- LI

I-Eﬁéigl“ar.gxr}ng_ﬁnrv trﬂ.‘;?:r?n‘iﬁhl:v:rrm-:lnnly lw i e o EE"-U’ B!? H?E# .1||. I

Building Managers and Owners... SA.H]TOR MFG CU m:ﬂ.iﬁii;'ﬁ
prapem e ol || 1111111

ing good will among present and [u'vunlpaeﬂve parrans rhan

keepn trifle, Hundreds of insealls tlons bear witness to the

Business bullding value of SANITOR, Lot us el you all | Aame |
shout il Check ‘Mmdﬂluu" an coupon and mall [E Rl g SIS e
once. No obligation. I Fiphm [+ 1 - TPt o Mt e i e B g o et e P L G I

Mail Cﬂupgn TOCIII_}'. Rt s e o

L---hﬂ_----———— _'J
Whek wrilidg fo odeerlifers please drcitisg Popitlar Meckadiod
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a4 FOPULAR MECHANICS ADVERTISING SECTION

IF THERE WERE ONLY TWO TELEPHONES

IN YOUR TOWN

b=

| . X
| - L] _r

L

Ir TuerE were only two telephones in your town
the fortunate possessors would probably pu E_I:hr:m
on pedestals in the most prominent places in their
homes. Neighbors would flock to see them. Chil-
dren would clamor to touch them. Bolder ones
woitld 1ift the recetver to hear the mng'u: Voloe—
then hang up suddenly in bewilderment.
Because the telephone is in millhons of homes
and offices and i3 so much a part of our daily
lives, 1t 15 not regarded with this strange
awe. Yet the miracle of it is no less real. The

magic of it no less powerful. At any hour of

1R
e

K&

the day or night you ¢an talk to almost anybody,
anywhere—to far countries and to ships at sea.
The first wonder is that you can talk to folks
around the corner. The szecond wonder 13 that
the service i5 50 organized that you can talk
to people in far away lands. The third wonder
—rperhaps the grearest of all—is thar telephone
service 15 50 INexpensive.
OFf all things purchased, there is none that
costs so little and brings you so much
convenience, security and achievement as
the telephone.

AMERICAN TELEPHONE AND TELEGEAPH COMPANY

Then writing fo advertisers please otention Popular Meckanics
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PRIZE WINNERYN

WE take pleasure in listing below the names and addresses of the
w

inners of our Prize Contests Numbers 1 and 2.

mailed to the winners on July 1st.

Checks were

POPULAR MECHANICS MAGAZINE
- Prize Contest Number 1

Tst Prize 31,000000. . .0c0civirvnsnscenararasarsas™ Jo Levasseur, 71 Chatham St., Lowell, Mass.

2nd Prize
drd Prize
4th Prize
Gth Prize

SO0 . e cverrrncarsmsmrnsnsnaenssssJuseph Jo Deegan, 149 E, 815t St., New York City
250000 . . e aear e arararanssslaud Jo Dy, 108 Grosvenor 5t., Athens, Ohio
13000, s vernrnravannnarernnnnnenenssslre & Howe, 123 Wynoka 5t., Pittsburgh, PPa.
I0000. s vavavanavanarvavansnsnsnsle He Zickler, 143 Honesdale Road, Carbondale, Pa.

$10.00 Prize Winners

Falwln O, Abs], Clavton, IH.
L. C. Allen, l"ﬁ Emeraon Ave., I’lr]l:mhl:urp:. W. Vo
H. J. .’u.]-l'u-l:u. 22 Mager Dirive, Wi ul, SE Vital, :'-I:nn Canula,
Emil Belee, 15826 Cimmeron 26, Loa Angeles, Calif,
H. M. Hevis, Gates Mills, Ohia.
1:'||.|'I|_'|r|j . Bloant, Ford I!;p'rnu.. M. Y.
B, Baolton, 2020 qupmn Ave, Chottanoogs. Tenn.
-.]t-hn . ]3C\|I.I.IZ'|I1.'T|. Ol Keith Ave,, Srinlatoi, Al
Feginald M, Bowman, 1101 Pine Ueights Ave, Baltimoee, Bd,
B. L. Brovit, 4780 23cd 3t., Ban Fronoseo, Calif.
BMre. AL F. Bumgarmer, Wilkesbars, M. G,
[Bavid Bierman, 3431 E. 134tk 5t Cleveland, (hhia.
Wolter A, Chatelnin, 18 W, Putty Hill H: :-.:.l].. Parkville, Mad.
T. Clarens, care of Hawton, Hedikevall, Sweden,
Harry A, {!.:-Clmr., A1 Ellingten 5t., Dorclester, Mo,
H. It. Cox, Box 26, Mirahile, Mo,
A. Cristinnn, 650 Hogers Ave, Weab Sprinefield, hlass,
2, J, Cunnipgham, 1371 Vietoria 5t E.::-:rl:h Battleford, Saslk.,
Canadn.
L. de Lambert, 222 4th Ave., Jansaville, Wise,
A, T, Dhaeoph, 4567 25th 5k, Hichmard, Calif,
Iichard Epprbreche. 1006 2. 36th Bt West Allis, Wisc,
Clyde Walter Ehrhasdt, Lock Box 317, Middlsheaene, W, Ya,
Gew, A, Falk, 5000 Graham Ave,. Los Angeles, Calif.
.]'rl»]1:|1 M. Fliterafe, B0 W. Bremer Ave, Waverly, [owa.
m, F, Garaaghty, 2408 Clevelsnd .Ju' , Caliambige, Ohia,
J. M. Gillespie, 1443 M. Viee 24t.. I'[rh!ly'n‘-.'nui Calif.
Balvina L, Gluckmann, 166 Secsad Ave, New York, N, T,

L. . Qarenfln, Diloxi Miss

ltay Haneock, 322 1nouglas Ave., Portsmoath, Va,

Alhert arst, 457 E. State Sk, '|’|:.':|||.-|,||:|l.||.. Fa,

W LH EE-:..-'IIe:r. Weathbury [Hoad and Seamon Ave., Hempatead,

John Il Lisnns, Hagenabarg, B, O, Cannda,

. B, Alikel. 'Il-‘i Salina St ﬂlill.‘hHIZLl.'. N.T.

Frank X, Miller, 2647 W, hqﬂ.h Avit,, {"hlmqn. TI.,

Juaeph Nawde, eare of Alrs. Jo= Bennr.'ti. Lamgfellow Bt
Fast London, South Africk.

Albert Nocling, 1733 Cherekee Ave., Hollywond, Calif.

. Carlton Paddock, Medfield State Has=pital, I]ulrl]:lllu:. Blasa,

E. I. Parasky, B115 Serran Ave,, Detrait, Mich,

Juhn Petta, 722 E. Abricndo .'I.w: I‘unhl.n Cnlo.

Harald B, Phillips, 180 Gomoage Ave., c'|.1.|hu.|rll M,

Vineent Qlulrn.ru R7 Craston Ave., Garfield, N J.

J. A, Hobsrtson, 179 Huitcr’lﬂnm: Hoad, hhul.ru'. 5. 2, Heol=

mil,

H. C. Rowell, MTudsan, M. TL

Wi, F, Suondmann, 5744 Cormallton Ave,, Indianapalia, Tnd,

Gieorge J, Thirssmn (Mgr, Fur Game Bait Ce.), 308 Obio Ave.,
Fremont, I'Ill:m-.

F. A, 1I"I-1'l'r 346 N, Farwell Ave, Milwaukes, Wiar,

Koy mond Wite, 200G Gml.l Hall, Coneardin College, Fort Worne,

L.
Arch 'I'l'l‘litl'lhuv-.ml:l. 15 Greonlield Ave,. Summit, N, T,
Al L. Wendel, 38 Evans Bt., Lockport, N. Y.
0, Wells, 785 Pocife Ave., Alameda, Calif.

Prize Contest Number 2

Tat Prize STOMLO0. o s vnsrrrrnsnnmsesnsns
Znd Prize
3rd Prize
iJth Prize
Sth DPrize

v oo Wllis Pulver, 1579 Fiest Streeet, Rensselaer, ™. Y.
AL, c s cv v nhnr e nrmr e ar b rees W o Smith, 73 Church Street, Millersburg, Pa.
25000, . it s n e e e atherine and Celia Wood, P O, Box 2710, Tucson, Ariz.
15000, oo csvvrsnsnrsrennrsrs Lhomas Bronson, 7715 San Pedro St., Los Angeles, Calif,
TOOOD . s s cscvssnvninnnnas-W. T, Withrow, 121 Plymourth Ave., M., Rochester, ™N. Y.

S10.00 Prize Winners

Mm. Herbert W. Andreom, Bummaer Firesf, Tanmabesra, haas
Bromloy Benasink. 71 Fine Boeeor, Natrona, Penns
Johm Bornes. Baox 83311, Buarkbnrnett, Tocas
Ed. Eh.rl:n:-eh. 100 Alen Ave. S Laala, K,
E. A, Bewsler, A7 Stane B, Traverss |;'_.||;:,- Nlioh.
[]4 Ilurnhrl:ru. Bk Chlisan S, Porttand. CIrEgoo.
. L. Burns, B, K. MNao. :S.Hh.ﬂms.n, RN
Harlliz l'.nhll":ﬂ, 1008 Breddway, Canaondin,. Kansos.
A&, Carann, Box 61, IF'arkers Prairie, Blimn.
W, 0, Chamberinln, 415 E. ¥lne HI:I'|||'|I: Lnlisn I::lt;r Tenn.
:l-rhﬂ- Hazcl Chrlstoferson, 10 [l .l|'\.|: #=OW_ Huron, 8. 1.
f‘-'{ E. Clinton, 2108 Oak S, Chatiansopn. e,
1 I:3nlll|:|l-1.||| :I-F!M Powell Ave, Memphla, Tean
I'I:II.IJ Ik Covert i wnrd, T
Cearge H. Coue, -'IF 25 Marh Avenws, West Boxhury, Masa,
Frank G, Davis, lJJ-H.s Cedor Rond, Cleveland Helghes, Ol
Walter F'. Flyon, Ulysses, Nobe.
Willlam CGes, 551 Walpa Lase, Tloaolulu, Hewall
Birs. Huzo Ceemten, | armanehiune, Ponns.
Moewell Gillets, 4 Bay State Ronil, ﬂ'-ul‘ﬁqul.-u;-- Aldaa
Irvimg DEI:I“F"I Dﬂ-ﬁi:-fl E%‘E; ol Tnl-ﬂip-:-rtnl:l i, HI.I-||I:I o1 T
Wi JNE 1als by
. |'| Gl"ﬂh-llu.. 158 CLT Crest JJI'I'I.'\-E. Hearhaors BlETa OnL.,

I'I:-1'|Il1ﬂ {iu].rnrmﬂ_ I8 Aaigelar St.. Fall River, Mpss
Harbert H. Hall, T Ellworth Ave., Dedraolr, hkzh,
G, E. ].:uuunum Argyke, Wi

Bheeman J. Hicks %, A, O A, 202 Mo, 24, Fieeafeld, Maas,
Lirvin Wells Hlmnebanugh, 12008 Limoaln Ave., Dunkirk, 5. Y.
W uln-r niEnE, U248 M. 15Eh HE., BTk, YIS0,
M, Jenmi Uik %, 1=th st Philndeiphis, Fenna.,
Afre Louwse T. Johmston, Box 43, 5 o, YWE.
F. V. K=otehel, Moose Club, 123 W, "-:II.|1.IH.'-n i."lnl.Eig-’!- TIL.
Foigl B Kleln, Jr, 440 Ok A venoe, 'ﬂ]ﬁf’lll.l.l‘:-ﬁ, I
Cign, Larden, Baox iII'I|. Iln'.-nrm-:.n. iy P N
4. Marker, 446 W. 23rd e, MNew Y-Irk M.
L. &, Bisigpin. 0344 N, B, :llHHI'IlI ..I.n'u. ihﬂullun. Melir.
Afre. ik L. MeCracken. Deaton, Maomt
H. E. Nilker, 344 N, el Bt mid, Penna.
1. E: Wawlon, 81X Bradlvury |l.I|'|| ApL B, Santa Barhara, Colif,
itabt, i, Oaom, 4509 Packile &, Omaha, Nebr,
A B, PFerry, U5 Hownnl =0 & ., Atlnmts, Cin.
Afart J. Petera, 2A30 oflo Btrect, Bt. Lauk, Mo
James 1", Hesd. 1307 Duchanas 24, FL Warne, “Init,
W, F. Sgmdera. Imilisnols, i
Henneth Shareman, 26 Hil Sceeet, Dover, ¥, H.
Fruak ftepel ME Clemess, Mich,
Ernest E. Smith, 350 E. West Cobrillo Bivel., Banta Rashar,

Callf.
Waltsr L. SBmleh, FF31 g .ﬁ.w_ Apartment 11, New York Cliy
E. C. Twombly, 214 West Newton 8t.. Doaton, daks,
Vietar E, '.1. gat, Teear, 1132 Stanton .lmr_, Mew Kensiagbon,

Femin
Mrs. G, A, Witham, Cathiamet, Wash,
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COMPLETE COURSE

HEILE. is an amazing offer to anyonn interested in
antommabiles. Whether you ore n gnrage owner,
mechanic, or merely Interested in keeping your pwn par
TN, edficient, don't miss this opportunity.  Our new
' Haolerence Btudent™ plan teaches you automobile en-
gineering quickly g.ml: thoroughly. "|'rr= nss modern
imstraeiion methods, ' The Best Anawer™ style ndopted
by great universities, Course inelmies owver JHY lesson
shoets with bocse leal binder and all necesanry text
muterial, and sovers fully aputomobile design, constroo-
tiam, operation and repair, Orwer 81,0000MND of foesoimrees
have enabled us ta get the coaperation of auto manufne
tarers in produsing the best e study course possible.

SIX BIG
AUTO BOOKS
INCLUDED

T Liig Tlmnidl g, 32700 papea,
over 180 [llostratlesna, with
wirimg disgrams, egqulpment
eharts, ete, envering avistion
ma Lo, ren whnallng, Synero-—
- migal, Gutbanrd motors, motor-
ey oles, tractom, neluwded with=
OUA GUE pEEnY of exies Charge.

Amazing Offer

ThilA exsures 'ﬁ& lesann shisets and books—all will be sent to
Yoill far e minstlon. Send us your nome snd sddress
aid Ui name of Yoif amployer as a referenes anid svery-
thing will b= shipped to You without sny obligation of sny
kind exenpd Lo lo-ok them over amd then deckds, PMooks have
Jilry imdex whieh makes ol fnots Instandly svallable, Sensd
now omdl we will sleo inelude fres membesblp in the
A meriean Teedmicm] Sasiety with full conzaltatlon privileges
for Gmi VRAT,

SEND NO MONEY

Amaorican Technical Soclety
Drrexel at SHch Soreet

DEepe. AqG.-1%

Chicaga, lllinois

Yaou may send me for fres oxamlnathan complete Coarse of
Auto Engineering with oll texf mnateris!, inclsling your 19332
auto boulks., 1 will p I:l' the few cenis dellvery chanres, ex-
aming everything, ami Ir 1 declle ta keap them will semd
E200 Ty 10 daye, and 100 per mogth ol the tolal prics
of only EI9.80 13 . Othverwise. 1 will refurm the books
znd the pouzse and will owe you nothing,

Empl o ar's Namd. . oceaaannns

Emplorers Addrms, . cu .. ieeiaisnmnnssonasassinnnnaa

POPULAR MECHANICS ADVERTISING SECTION

a Queer Way
to Zearn Music/

1"&.“ r|u|. ber—no monoleseas exerclues or ooslaslng detalls, Jull. ]
4 immple, easy, home- 'll:l.ldf m'."l"!:‘: Tﬂh"" unir fewr Fl'lln'llh'ﬂ—
averages only o few cente & day., No © Fles Tauir |

ar hard work. FEvery step s clear a8 '\.I‘:r'll.l.'— Piana H'|“|-
impds ag A-B-C throughout. Yea'll be sur- TELn Clarinet
prised Gf your own Fepld wriss, From Il:nl L ] el Flite
wafl Yoo mfd Dlaying real fenes ||tr"|_-r|1_;r Carsgl arp
e, leam o play any ':L'I.E Trambene "Cells

elasalcal seleebion = sighl
Bpare timee.

Free Baok and Demonstration Lesson

Dant bo & walllower, Bend for Froe Took-
It mad Free Diomemetratbon Leasnn. Thess oX=
pliln pur wnndeefal homs ssdy sethod filly
] ahow wois beow eamibr and quirkly you can
Fearm to play at liile expenss. Menplbom swiar
faindlte nsrament, Iastrumend= sre seonlbed
when needed—eneh or ereiddt,. Wrelle NOW,

al Esea En y||||r Baxophase Pictola
Hllrl dolin Guktar
Aeenrdion
8t Singls
Hermany an
Composiiion
Yoips and Speech
Galfiire
Drams and Traps
Automuatie Finger

U. §. SCHOOL OF MUSIC Junipry’ Pans
. Armnewick Bid Mew Yook © Capiirae

ARTOON.*CASH

EVEN WHILE YOU LEARN Szmpeie
EARN MONEY while I teach 52.“

0na

tr DFHAW ORIGINAL 815875

rartonrs, romic siripa, and [Alusie-

thonA kn my akmple eoim lu--_'|||.|r'|.|: of 48

l"'l.ll.r 'f LLUSTRATED LESSONS FREE
Qas lanisn
with criticism
WHITE FR

IT 0¥

o 36 pears Eetunl ﬂpcﬂl:'nmn.a..u
::.n.ut! WHte Loday Tor frie details.

CARL ANDERSON SCHOOL Madism, Wisesnsin

Wonderhal, eaw davien, guldsd ¥our hapd;: eorfects Four Writlhg ins
Tewdays l‘lillgl:!mpmﬂmml.m thres Bourn. ¥o fnflires. Complete
willms F W J Avighs, Mo

—

OK

ECRET SERVICE Bo

FEIRE

Far 30 Days faadin
""é'-..-n“m""'IE

Comm—~&
ww Ao kbl —Wa willl s
for M days fres resding,

o r-.-l'%r:ltﬂlhlrhan.
T yra deckda b hmﬂ_llgh p-q n:ll
oors et 17 Feuoy i'l_lTrl'.l-s i, et

ENGINEERING
and ARCHITECTURE

IVE PRACTICNL TEOHMICKH, OHNUIRSES b Fleciikssl,
Fegres in 3
Paser
Wekling.
irsrienare.  En-
- = lijr-Biews ringlovmsnt far
~iiryr work duripr sicepdaper. A1l pear. Wrils
FINLAY ENGINEERING COLLEGE
el A bsallane & vesen HERREE CITY, N

wnl,
o=

When writhag fe advertisers pleasze pmienlion Pepuler MWecharics



POPULAR MECHANICS ADVERTISING SECTION

Fred Williams
Chadtamoopa, Tenm

O zeck a better opportuniey to get
'i ahead in business—and vou don’t want
“promises’”; vou want a defimite pro-
gram for advancement, backed by positive
proof that that program sworksf
Listen, then, to these actual experiences—
and when you have heard them, tell us, if you
can, how you dars to say, 1 have no appor-
tumicy 1

Raises His Pay to 59,000 a Year

Wle C P A" —that's whae the bovs ar the
sank jokingly ealled Fred Wilhams when he
enrolled. T re idea of 3 man ceving to learn—
by home studv—a branch of business as spe=
cialized and highly paid as Higher Accounting!

Bue Fred Williams gor the lase laugh. Mot
only did he pass the C AL examination—
but taday, just nine years later—he 15 head
of his own Chattanooga firm, and clearing—
an the average—80000 a vear, The men who

once laughed ae his ambition are coming to him for johs.

Mr, ¥

liams writes:

of times, I think your training 15 to

evin over the courses offered by resident
universities. Ie i3 very thorough, prm:t:r:ﬂ
and easy Lo master, inspicational, inreresting,

Becomes Treasurer of One of
Mation’s Large Department Stores

Ten vears ago, W, F. ”lEr!.:." was blue and dis-
couraged. IF you aren’t satished with vour
position, salacy—or even your feld of work
—vau can understand how he fele,

Today he is treasurer of the Palais Royal,
a Washingron, I3, C., Department store, with
L3, 000,000 sales per year, employing over
G people,

Why the amazing change? . . . Mr. Hisey
BAW 3 & a gign ad w.-rngmg ‘the galary=
value of LaSalle ‘ﬁ':mmu- He investigated—
realized lie could noe attain his goal wichoue
knowledgpe of Higher Accounting—and, in
spare time, quietly prepared himself for a
anumu a8 Controller of a Department Srore.
1is big chance came=he was made assistanc

How dare you say,
“I have no
opportunity”’

—awhen men and women, thru the new
home-study training, are making
records such as thesel

1I;I'lllr T"F rﬂsf“tatl"ﬂ' t".'ld miz
vehen | enralled thar 1 would receive 550 for each hour
of study, bue [ haoe far gxceeded that E;prrn nwumbser

e preferred to
any other course in accounting available—preferred

W, F. Hisew
Trearurer, Paluas Boval
Waskinglon, 1, L.

Controller—a few months later, Contealler.
He even surpassed his ambitions—when he
was appointed Treasurer, ar a salary over
00T grearer than when he cnmlh:ui with usl

If you think such progress is bevond your
ahihty—take heed of what Hisey says: “I
recommend your course to every ambirious
young man, for @ $5,000 porition i waiiin
Jor eperyone "re-"--;' ekl fake your fraining an
appdy himself"”

Send for These Free Books

You are cager to get ahcad? Then yvou will
EJIIJ. il: -::-E wvital im|:lurtiu1|:1: (W] |r.arr| more nf
the success=methods which Williams and
Husey and thowsands of others have eme-
ploved so proficably.

We have therefore prepared a special 64-
page book which cutlines these methods in
detail, It also points out the big opportu-
nities in the feld you are in or wish o enter—shows
you how yvou can fit _-,-uur.'i.r.'lr to grasp them.

The coupon brings this book o you without cose
or obligation.

Measure vour will to succeed by what you do with
tlis SO pan— MOW !

Ammetia L, Kovk, Asdi-
for, Deshizr-Wallack
J'faﬁr\f mritein, £l
1l F'I-"Jprn .ri'h'.l'\-\.lllL'I] iy
a bopkles vy ol apesage
abdldry. 3F FiFarAdmg s
decaii e dfpanced, § owar
frromoded fe A wd o, (e s
do Assisranf Mumiger
aid faler o Andifor rlj'
Jhu Farger hored, My
Selary s d dwors uded b
Aldidemlly — bk  go-
CreaiaE I peseral wongp
e phetal Y gl e rHl’Jr:
eindd 0f L dFddmdeg,”

[ ]
LA SALLE EXTENSION UNIVEREITY
Dept. SR Chicaze
Opporrunitics in Auuunmnttp‘--f_'lnc-tk Baeloy and we will se=nd you

[mall's :'*'f "Aocountancy, the Prdession that Paye' olse copy of “Tem
Wears' Prometion in One,” all without obligations. ’

[J Higher Accountancy

portunities: 1§ more iotcrestod in ooo of tho ather ficide of
o alrecle licgc:

Mher Lasallc O
Dusioess Lindicaved

[ Busineas Managoment

LI Meudorpn Salesmanship

O TraMa: Masnsgemenit

Ol Ballway Staclon Manafement
O Law: Deegres of LL. B,

O Commmerciol Law

O Ingdustrisl Mapagemene

[ Pasipness Correspondency
DCredic ond Collectian

0 Banking @ancd Finanoce
O Modern Foremuansdi
Ol Personnel Manageascat
O Expore Dook ke plng

O G &, Cosching

O Business English

O Comeaercial Spanlsh
OEMective Speaklig

Coriedpondence O ifthice Monogeavenl
BILIIND £ L o o o e e o e e e e i o
Presoot Poslion . cccccsasmsmsmsrsmmassmmems o sm sms s s ssssens
Addeemy s i e RaiaELi——ziss_amacamasEELo o

LaSalle Extension University

When writing o adverfisers please pienfion MPopuior Meclianiss



BA POPULAR MECHANICS ADVERTISING SECTION

EE an ARTIST
Earn ¢ Fat Income

WJ;,"I'I_-"!..'I~ would you give to be thoroughly

trained in Modern Art on which maga-
zines, newspapers and publishers are spend-
ing millions every vear? Many Federal
Students who already have this training
are earning from 32500 to 26000 a year—
SOME even more,

More than fifty famous artists making big
incomes themselves have contributed ex-
clusive lessons and drawings to the Federal
Courze in Illustrating. Through these
lessons vou may gel the benefit of their
long experience in [Hustrating, Cartooning,
Lettering, Poster Designing, and Window
Card INustrating. Careful training through
the Federal Course teaches yvou Lo Lurn
simple lines into dollars. Yoo learn at
home in spare time, Earn while you learn
il you wish. Through their professional
success hundreds of Federal Students have
already proved the wvalue of this home
study art instruction.

Fill out the coupon below and get the
Free Book," A Road to Bigger Things,”" and
Free Vocational Art Tesl Lo measure your
ability.

« = = . Mall the Coupan Mow . . .
FELELCAL FCHOOL
CF ILLUSTERATING

132 Fadlerul Schools Bldg..
Minmragralis, Minn,

Meare seml your free ook, ™ A& Roscd 1o Bipger Things,™ fos
goiher willi 'ocibional Ael Test,

[ LT R T e S Y o b e P 8
Dlecupnlion . cvsisararsrnrrnrna

Rl o L e SR TR L e Tl

Whaen writing please mendion Fopuier Mechanics

New York
Electrical School

teaches PRACTICAL ELECTRICITY
by its own distinctive method of

“Learn by Doing”

No previous preparation or electrical

k:mw]e(lj.;L 15 necessary. Every step

is guided by expert instructors.
Individual attention.

SPECIAL COURSES IN
AUTO MECHANICS AND AUTO
ELECTRICITY
Day and evening classes open all year,
Start any day.

Wrile for FREFE Sehool Booklel,
Visilors Welcome

New York Electrical School

Establishied 19902 44 West 17th S, N. Y.

LEARH WATCH REPAIRING

T HOME vou can jearn by our medern and
ﬂr ginalgpsrem ol Insuctign every pased tha Wikkeh

Repadrimg Trade a1 Bomeas good of hemes than &t
& whop. Youcan rarn money while laming and se-
cuFe s woll paving poaltdan or emrt in Bariness atier
g completing odr coarss o [asmuction, Gosd sach
i repmirers are always o deinand and farm lrem
4 io P5% per wesk, For pariicnlas apgply fo the
Wisdensla Sohaal of Watdh Repairing
B34 K, M ML Wis.

Faid Vacations H}Q Irtairi]

$1260 to $3400 YEAR

Men-Women-18 1050 /7~ —ramitim mgsisie o

Bl W-ITH, Rectantar, W, ¥,

STEADY WORK ""-" | emtioren - Rosh be see, FREE of chares,

it W Covernaami big

dreriteng salifess, bhourd, wark, Tecsiem, ssd

Common educstion g givog ul peeicuess s bow to gwi = poeHEm,
usually swllicient O

Mlmil Couwpon
peeday— SR E

Flame . iiccaninrmrrrmraripa e s e b
& hddrss



POPULAR MECHANICS ADVERTISING SECTION BA

““"AND NOW I'M GOING TO COLLEGE

at
home

and also have the satisfaction of knowing my
groundwaork iz based on actual experience on the job
and the technical training that I. C. 8, is giving me.”

This is one of many similar letvers I C. 5. have

“ALL through high school T planned on a mﬂ:?:
career. It was one of the real ambitions of my life.
But present-day conditions blasted my hopes. The
family had no money — and needed my help besides,

“Facing the cold facts, T chose the only alternative
I had — 1T enrolled for the International Correspans
dence Schools Course in Electrical Engineering, the
career 1 had planned on. It's different from college
life, I guess, studying at home in my spare time, but
I'm getting the framming [ peed — and that's the im-
portant thing! I've already had several promotions,

received in recent months, Today & man can secure
the training he needs to make progress in his chosen
career., The only capital stock he needs is a will-
ingness to utilize his spare time!

Has college been denied you? Then this coupor
rmay offer a solution to your disappointment. Mark
and mail it!

INTERNATIONAL CORRESPONDENCE SCHOOLS

®The Universal University” BOX S5611-G, SCRANTON, FENNA.

Without cost or obligation, please send me a copy of your baoklet, “Who Wing *
and Why,” and full particulars about the subject bp}-ﬁrr which I have marked X:

TECHMICAL ANMD TNDUSTRIAL COURSES

I Teleeranh Fariner Avlatian Engines

Archlissigral Trraframan L Tulephane Wark Autsmnblle Sechanie
:!:Ll.lllllLu: Eslleaiing Mrohunicsl ¥nglinosp Flumhlng Hieam Flitlnex

wirrliing L Mechanical Drafieman Hesding Yantiladion

Arelilinsk A E. Trelilge an] Tulliling Foresien

wlr Terakes [ITralm Ogerstlon
! Hirhereay hnlEIne-er ne
Uldmiielry !'I.'\urrnl:r

Cosilraclir l""'ll: Hizl bher [ Murhinlst Bhewt Metal Warker i'anl Mipiner Ensines
Simpaiara] Drraftaman "| Trookmaker “| Srenrn Prglneer Xavipation lll:-liuml.l:lr
Biroeiorel Enginecr |} Pattisemaker Hteiin Eleetile Eag limer ["L!l.IJ Dwrdmr ar Hupl,
Flactile Wielag Ll Plg=litier (1 TiInsmlih Ir Ivll Engincer Cnlinn Manufscturing

. Wialen Manufseiurlog

:" Agrleuliorm O Frall Gresing
ordiry Farming O Redio

[} Marine Enginesr

Kilectrieal Kngineer | A | e Enrlicee ﬂur'.'esl"h: nnd. Magpping
Flecdrio Lichtleg | Brdee el Bulldleg Fureman .._ H.trr EEFaL ko

Welding, Fleeteke nml flas ] Cas Engines Drnuml.l'r!u
Beadieg Ehegs Bluepaints Lilenel Englnes JII- B. Bection Foreman

BUSINESS TRAINING COURSES

Busknwea Maragenwent :|' Mok Arrmuniank
ik Managemsnt i, P Arcountass
Incostrial Managemest Mockireeqilns

Rugnee= Cnrresgecndenca
Letiering Show Cerds ] S1zns
Arepngraphy knd Trping

Nrule Brhml Rahjesls
Hirh #chool Bubjerts
Colleps Freparaiory

| FProraorete] Mirdgement ] FsereBarial Wik ‘I':'Il.'l'llF'F Cumnserrinl Tloatrating

Trufle Maragement Smanirh O French iIvl] Berviee D] Mafl Carrler L arbosnm | mag

Arosynkancy | | Selmanshiy Cadusticing L] Balouy sl Cles Lumbér Dealer

BT e i e et iy UL R AT FETT s imct e s emssbims s s bimssbimi — -
N s s s s s ey e onsly o R PR P TTATTY, - CACERIE s s v e e et ] e i P,

If pow reside in Canode, somd his scazon fo dhe Delernebonsd Corrcssondosce Sedosls Camadien, Limiced, Afssireal, Conode

When aoritley fo adverfisers ploase menifon Populer Alechanics
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. _SHIPPED |

) !- \-'ﬂl.l.I'I'HEE- BELHE HE W El:l.l'-l'll:IH

£ by ﬂ I- raEneT

Ll\ilr II:lnh." araily JIHA po-es. 100G |

yrama, Thafting e mractls, BLUS EMCIGE 14
(TR P

F s, rolsin cowria In ini el

Comprtonh draffsmen are orges rdl ||qr|| n..... el hdbdine sl
iman et ring A EEh s weele . Thal's
I CHAME -C

71

[
mads sy ared

DOHAFT

MENT. Fleasar, fs
wibk 2k becke—send cii [ I'-' [ F.". J' |I£L ..rl-.d ::-I Tor hlufrll:h e kly
R ek ol Insiramenis ¥ you
Toe 1f E- i NOW. v THESE
re_phardir u INSTRUMENTS
i eelent Bresd I-'\-u.l:l'ﬂ-ln.nl (] INCLUDED

BPF vmlua, Bod Tres Lo gros -.|.I. |.I--- Bradem,
A e’ remeslting membemahio de ihe A merinas

T derity mow giee rae i @l Podadis
i vmayn cprloprdia af drafiing. Masy aay
ikes! P owerdh meord s dhd ot i ks ke

AMERICAN TECHHNHICAL
SOCIETY
Dept. B.C.-19, Drexal ot SEEh 5t.,
Chileags, VL

Girrerizes Tesheicsl Bociety, Degi. O.C.-F0, Brexsl ai B8k 81, Sh'cags, 1.

Hered for | Ddl:r v el Kiowr o woliiing ul' frafiing, 1 =il pag the Famy ovins il
Irerey I L

I ducuin rc-'\-l-.'\-

B0 B, f e sparin

-rrllrl-rl.; MEtramans T,

B o s 0 r 1 18 B B L 6 £ 8 e e m e e n et e e et r o 1 B ma e
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Adhbevia

30,000 Fufo Mechanics
< USE THIS BOOK !

Toma i cmn ralp wpes el Badis smesal Fee leseg iy
chmapap ddatth aljaiteerts, proces i dlber cobs.
I AR b i preably reperareg di fe TS
Ptk o deg Feed 3 K b ap g bk, sposid ot P
nd prepeg Pemes bpareg. o T pigen. FID duil s,
N peiipied Qi BEE - mihr Pmip mey
Wimim bk guossber ey gogde Y
EADCD FUEBLICATIOMNS
I Faclic Baldag Diklind, Tanluey

Get this P]I.EE linnk

Freeect the future reofits from _,|||r tdea hy
5-\.|:r"l|..,-.|.|'ﬁ|'ln:| i ane [ Jan
gcecus, | mve prompe and perscral atkencion
FOLr Case—iuth

fEmEiaTIe.

1o wrkest & Comp .
IOITEY UMk QT B provbedt woaar inbe ™
erly, Therefore, I'\.|'\-".'| iy -l1.r|-|I g clse,

werd I'i.'-r:yl"-.l';'.". PEEE B!
facte, and wich it 1 will send e

|-u'\-r|"'| | Invention” form, Al
verg ALrcHy oomfidential

| i the Full

mv FREE
T A meIn-

Mail Cowpm TADAT.

L.EDWARD FLAHERTY
MECISTERED PATEMT ATTOHRMNMEY
B 704 International Bullding, WASHINGTOM, D, C.
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&re in #tore lor men who prepare Usem=
#elven now far & career in Avintion. Air
tranapartation has subsatantislly in=
croased durin thn nast year, while
ather linss of baisiness have Bean
etmnidimg l-'|.|l| Lok us Ersin you
al this Lincoln School fof sne of
ithe best positions xe pilat or meakasnie, Highaat typa of
'l'l'-llllll'ﬂr"l'l"‘ wndl imetragtore. Ajreralt Factory in commnecs
Elaie, rnl:rrldullﬂ are holding many of ithe higher
posilinns responuibility in Aviation. Soth Groumd
amd FI'!Hﬂlr' Schoo! Sovermmant Ap=
proved. imtereated,. writs today for
catnlog, wtekting your age,

LINCOLN AIRPLANE
& FLYING SCHOOL
e018 Alrzrat Eldw., Linwaln, Nebr.

BE.A RAILWAY

TRAFFIC INSPECTOR

Railway snd Bus—FRapid Pay Advances

ACTIVE, dependnble men—019ta 55 in-
ereiting, impomant woek unider blp o=
glpda; unlimited opporiunlty; travel or
[g-miEkyi g D-I"'.ﬁ.l' 1T e o
CRaF LB roigh, almplo. Bome-stoly eourse trslne
¥ou la o foa “'C":.'.'H. aocl gul eonipletkon we Lelp
ploee you &t 8130 e §160 i eopth up, plus
fixpenaps, L abart, oF refaml futibon, |! nElE
little—terms.
Frizh Baoklol evplalng tha ‘rll-!'llllllr appartumnl-
k I.T.

Ims i Teanspsrini My 2 . inin hawre poss
i D URperand soenn|ve peitems.  [ae't deday] Wireds

STAMDARD BUSINESSE THRAINING

INETITUTE. Div. 8. BulTale, M, ¥,
Titra-

] I1I|'.\|||| FIy

Planao

Jdazx |;.||1||'.|;hl;. hy nl;.ll, M ki F AT Eﬂﬂ} okl

lem=rnag for msdult beginoers, Alse Self-instruoe-
tion svatem for sdvanced pinnists, Learn 358
Ham Stvies, 976 Jazez Frexba, hondreds of
Triek FEndings, Hot Dhivthme, Hock, Stomp
pnd [irk Efects: Svmphaple amsd Wicked
Harmnny in latesr Badie ond ITecord Style.
Write for Fres Bookbet.

WATERMIN MEAD ICRQOL, VEIE W. Legrws 51, Loy Ragalie, Calil,

1005 Improvemant Guaranteed

We build, strengthen the vocal i e

writh singing lessora— bt by fondamantally pound snd

sohmtifcn iy correct ®ildAl eEerasda . . o and atemol e

Iy |irHI:IF|:I'l-I'H i im proms any singing oF Fpeaiiing voles
L]} &

. Wrle fof --.E'.ﬁ-! ul wales haclk -lrlnlln- :r\ﬁl.
L.l-'!rn'“tl'l’ wou san e b lew po want, Mo bEere-
furs sent ke noreae wsder 1Y anless dlqmed by pareot,

PERFECT VOICE IMETITUTE, Studis T-138
.J.II:I.I Ha, Michigam Ave., Chicags

BE AN OIL EXPERT!

ginai way Lo lnarn &0 homes In spare gime.  Tenloxy
Trdpart &t ben, Refning and F.Il.rh.l:llu.

FIEE ook

T, A,
Larilling ‘-1#1“71‘71’51 Flpee Linn -
I rlre Paidapl

PETROLEUM EMOINDERING UNIVERSITY, Dozt 220 FORT WAYME, IO,

-&:“ﬂ"“ BECOME A LIGHTNING
1)

TRICK CARTOONIST

A i1 Trndasing Prawrum af 53 Triek Gre-
e e L nrTen | '.rfﬁl: Taik Guppliss Fres,
AL AR rSLH"FJ'EE. Dept, 1, Osbhloals, Wis,

' Learn to Dance _

Yo can learn all the modern dnneea the— Ladent
Tangn stepa, the new Fox Trogs, dreamy Waltees,
EEn P Collhiey P @ S, arsdd |H!LI.||.1Ir!"\-I'.'|H:I: Fieps .
ot homes ep=ily and guikckls N phinet el
mokeE daneing &3 simple a8 A=A=01 X0 misio ar
pafipsf fgeired. Tha't s & wellflaser. Laam dc daree,

ol neme— A CanTint s, BFEL A0 § ng-'
Yrem Telml, Fogiias & w=. Beiwl e omonesy. 7
am reir i grai wirifal. Alomsy Eask

oo Bl i,
If nat dalizaled:.  Calalag Férs

Franklin Pulb. Co., 800 Mo, Clark 5t., Dept. C-315, Chicago

e 3
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are many

for the Radlo
Trained Man"

Don't spend your life staving ﬁw::. in some dull, hopeless f-:.tﬂ [J.:.n I:'hu-

i wied k, Lot me show yoo how (o
gt your sixrf in Radio—ilo fastosd-growing, higgest & oney- making game on earth.

JOBS LEADING to SALARIES of $50 a Week and Up

Frepare for Johs as Deskgneer, Inspectof and Temier——ps BHedbo Salesman end in Servics
l.'m! Bnit latioh Work—as Operalor of Maosger of & Broadcisting Sation—as Yines
lesa Diperator on o Ship or .l'|.I lage, ar in T.|j_||-_| Picture or Sound Work—HUN-=

sotisfied to work fora mere 320 or $30

DREDS of OFFORTUND IJLS ar @ real fatuee in l|:||.||;|

Ten Weeks of Shop Tmmmg "

At Coyne in Chicago

We don't teach by book stady. We traln you on & grest sutlay of Redbo, Televisbon
and Sound squipment—on #oofed of modern Radlo Heceivers, hoges Hroadeastin
equipment, the wery latest and newest Tolevision sppracsius, Talkiog II:rllliI ."I
Bownd Reproduction equipment, Code Practice egulpment, eiv, Yoo S0n's secd
vanced edocation or previous oxpeffcice. Yo give yom RIGHT IIFRE I THE
ezperisace yau'll nthljnr ru-ur wiart in uhlu

COYMNE SHOFS=the actual preciossnd
I'-IH'I'I'IHI! And becauss we cut out all mseless theory end only
Oecriiary yoo get 8 precicil raindng in 10 wecki.

11A

mif-

TELEVISION ane TALKING PICTURES

And Television iz already here! Soon there'll be a
demand for THGUS-AH DS of TELEVISION EX-
PERTS! The man who learns Television now can
have a great future in this great new field. Get in
on the ground-floor of this ama:mT new Radio
development | Come to COYMNE and learn Televi=
glon on the verylatest, newest Television equipment,

MANY EARN While L

Tnuﬁut Free Employment Service for Life. And
tlet lack of money stop you. Many of our sto-

dents make all or a good

of their living ax-
going to ool and if yon shounld
m=|l: write to me, Coyne is 32 years
old! Co ining ia tested—proven beyond all
doobt. You ecan find out everything absolutely
free. Just mail coupon for my big Free Book.
ADIO DIVISION Founded 1599

H. C.LEWIE, Pres. R
COYNE ELECTRICAL SCHOOL
500 5. Faulina St.; Dept.C%-3H, Chicago, I1l.

peneea while
nesad thta I:|e|

Talking Pieture and Pabliec Address Syatems offer
opportunities to the Trained Eadio Man, Hereisa
great new Radio field just beginning to grow! Pre-

are NOW for thcae wonderful opportunities!

rn Radio Bound Work at COYNE on actuoal
ThLKIHG PICTURE and BOUND REPRODUC-
TION equipment,

All Practical Work at Coyne

ALL ACTUAL, PRACTICAL WORE. You build
radio pets, install and serviee them. You actually
operate great Broadeasting equipment. You con-
giruct Television Receiving Sets and actually
transmit your own Television programs over
our modernTelevision equipment. You work on
real Talking Picture machines and Sound equip-
ment. You learn Wireless Operating on actual Code
Practice apparatus. We don’t waste time on use-
lewa theory, We give you the practical training
you'll need—in 10 short, pleasant weeks.

Hﬁﬂﬂﬂﬂﬂfﬂdﬂﬁfﬂfﬂﬂ_fhrﬂm

|H.¢+umm |
| Ragio Division, Coyne Electrical School I
| #¥o° S. Panlina St., Dept. C2-3H, Chisago, I
'Dﬂ'rll.'r Larwrin;

&ndl ma rmlr Big medhﬂmt,lndllldM1hﬂ|

I:Nam.. o B s B R AN S s Ak e =
Hdﬁr‘ﬂ--lr'!ri-rrifIll“i -------------------- l
!ﬂl’-tyu........,................'S':I-::l!i!.,......., !

Whan toriting fo advertizsers ploase mentlon Popular Mechnnics
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ELECTRICAL
ENGINEERING

Complete Course in One Year — Theory and Practice Combined
Underlying Principles Emphasized — MNon - Essentials Omitted

A comcrsE, comprehensive course in Elecirleal Englneering complete o omo eollege year, 1o poe-
pare carmest, ambilions yoong men ol limited time for new opportunities in the electrical Geld.

mﬂm Theory and praclice closely interwoven |n classroom and laborztory, Mathematics, enginesring
drawing ardl imtenslve ghop-work, 5Students comstruct motors, install wiring and test electrical ma-
~ o o chinery, 3% wears” eaperienor mssures you mavinium braitiog §i ntisisom e Gradsales ane
) qualified te enies the elecirical field at coce.
A Special PREFARE YOURSELF MOW for future opportunities uhu:h will surely accompany a revival of
Technical leslness in geneml and oew o wwctpicsl . sevivities in particular.
Lehaal Firepeoal dormiteries, dining hall, laboratories and shops. Bliss-trained men hobd respossible
technical nedl executive positions
Catalag on reguest

BLISS ELECTRICAL SCHOOL

118 Takoma Ave. Washington, D. C.

EARN MONEY

AT HOME

LEARN IT

PHOTO-ENGRAVING 4

We Furnish .« qusent 12 suterials i

g iBg fargs phote sngravisg e complets with lumps, e YO com make £15 to 550 trmi:l;! in spEre
and reee. Whes peu bavs Prisked Ghs coerss pau ciB (] or full Hime at home El:l"l:ll"l.ﬂl phu[_wh,_
i m"l""?""“"’ el Tosm s wikh Ebe syuigmesl. fom Mo expericnce nesded. Mo convoasing.
iikehd a7 wak PaF SLEAER 01 & Bif SRAFF meulﬂm in poul by ol DeW Hlmpile Phum_m“
[Fe Len struct

::unl:P'l l-l.-:lliri'.;f;fll-l ".:“:_'-..r. rugrawed iy .E: rocess and supply you with wosls,  Write
pioihia we Lakek :n-lljlj. Earn goed money wiile leamag or particulors amed Fres erh.tu-d.n:.r-

A lakr injseduy lor uskraled caialog which nu

P"::Pr";“l ;,‘.rwﬂ"' ml;-m':;::“.m_ n-.:u:ntn'-:‘;.;ﬂ.;m;: The IRVING-VANCE QOMPAMNY Lid.

st B by B0 ipches|way by writag 356 Hart Building, Teoato, Can,

lln far 1577 A e Fl‘ll-ll ll Facka l'np'l'n.l.l B =90, Aoroms, Misscar

Home Study Accountancy Training

Acecountants command bigincome. ing koowledpe unnecessary — we
Thousands peeded, Abour 9000 prepare you from ground . Chur
Certified Public Accountants in training is supervised by Wm. B.
U. 5. Many earn 55,000 10 £20,000. Castenholz, A. M., C. P. A., as5-
We train you thoroughly at home sisted by staff of C. P, A5, Low
in your spars time for C, P. A, ex= cost— easy terms. Write for val-
aminations or executive account= uable free S-page book, " Accounts
ing positions. Previous bookkeep= ing, the Profession That Pays.™

LASALLE EXTENSION UNIVERSITY, Dept. 864-H, Chicago

ARH MECHANICAL DENTISTRY g% TAMMERER

Earn "f IHllj' n Meedeod Enr:lwhlm TIlI::
M Ry -mak niess ¢aglly learnsl In day ar -i'llrlll'lﬂ wworlie for Free L of e#thicsl schools that
prealuns, l‘r-i-ﬂ:-l. Imibividual trainieg, Fasy 'ﬁ'rmﬁ suceesslully correct pll speeel de' e,
HO'W for Tres cataleg P and special teol ofler. uldrr.-u STAMMERER:' GUILD
HEN TIEK ECHDIL §F MECEARKEL DENTHTRT = 125 W. 3ial Simsl. NEW TARE Suits 619, TeD 'I'Hlllrlt!L. Bauter, Map.
Te—— Mineral Wick

Sadral o G s
u: :.f..' ::L.:L Generafles Gas al
Lowest Gost Known

Hgrea oll Biew wWay.
Turns chrap furesoe-ol]
o gas—mines gas wich
nkr (4% Eas WS AlF.
L'Iurnn t"-l.'r;r atom withe=

nste.  Flame, 1o
"||'|,|:h [HRFE T R [ T
v, H-:'ﬂu:-ﬂl.l-'lll.i-llllrlli.
Can't go

Now CHEAPER THAN COAL! 'Ess

Senantional new burner cuwts heating eosts—yel has inerensesd THAN
heating capacity] Buarns ol (or gas) in new, hettor way, Lowest
leed -, . #0ld of eashsb ferms. Dol oand OUARANTEED by
arpmml eaclusive oll-burner mamufacturer. Llsts] as Standasd by
Troderwriters Lahnrator|ms,
Meweat putomnsic onirod makes it spfet and esslest w0 handle, No
igmitlom, No minoke, sook. Practically nolsclss.  Only | moving part,
Gonalse Weslinghouse motar. Wail lborfere with radlo.  Fits any
furnaoe instantly, ﬁ"lﬁll! pEn Install. Over 20, 0HEF antiafed oaers.
rite prompily for remarbable LAWW-PLIRICE,
Special Offer! [} frnpily Jor remartable Lo K,
lnmdted BlEwe only.  Ack qulek, Sate numbser of rooms aml typre of
present hiating plant,  Bend TODAY—saro!

LACO OIL BURNER COMPANY
182 Union Strect Griswold, lowas, U. 5. A.

BEALEHSI LAY Neeaia &1l sim-
priilan,  Natkpally
mfwpriverd.  [ewbrs swymped with oadein,. H
w1 mre n roted denler, pr r-|=|||n-ll.-l|lu

smounhl i domonsireior, wibe oF wen, geebd

Wihen writing to adocrtdsers pleaso meendion Popeior M eehatles
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Be A RADIO EXPERT

134

Made $700 in Five
Months Spare Time

**Although 1 have kad litthe timo to
devote to Mndio, my sapare time earn-
ioga for live months after produation
were u.pm'm:lmn.t-r:l_'.r S'."l'.l'l oo Radio
gales, servion, ond reponirs, [ ows Lhis
extrn moy toyoinr belp and interess,
Thanks for the interst shown e
during the 1|:|H.' 1 stulied and sioco
gradustion, "'—
CHARLES W. LINSEY,
53T Elati Bireed, Denver, Colo

3

$400 a Month

1 really Believe that every man
ghiould take ¥our enurse in Toncli, ][
ket ha= nnything in kim st all there ia
awvery ohanes for him o gob some

lsce,. The Geld is geiting blgger and

Eboer every vear. 1 wos making good
marsy but eoabd see the apportantties
in Hnaio., Believe me. I am not sorrey,
as | hpve made more TE Clir thin ever
befere, I hove made more thon S400
ench month. '

J, 0, DAHILETEATD,
Btation KY A, Son Francisea, Cal,

Many Make
$50t0 9100 aWeek

If von are dissatisficd wich
your present job, 1 you mr
strupggling mlong lo o rui
with Ifile or oo prospect of
uﬁ.-'l.llllu: I.ll.l1-1-1.-|r L aIL:_"n
sklomy pay envelopes—clip
16 oAt MO, et ey
g FILEE Bogk on Lhe of-
arcantiles in Kadio. Head
Euw ailekly yoil En e
nt henme i Folr apane Lo
Lo e & Andin Experi—whot
HI}I'I-I' johea my grofduncea
ave hepsn gelllBE—rranl
Joks with renl fukunes

Get Ready Now
for Jobs Like
These

Rroadeasting stntlons use
Bl iee e, nESFUlOrE, Flatlon
monspet, B pa¥ ap Eo
5000 o vear, Aiaonulines
furers cantmikily enploy
iesiers, s pectors, foremen,
gduglnmu,ﬂ.nn'rre:qlmn, ry=
ore. for Joba paving wp to S6,000 a year.  itadio Opeeatora
om ships sujoy ke, pee I||r 'I+|.'-r||! with board and Iedging
froc, and get goosd pay besklie hassliers and Inlibers fim-
|6y earFvics mon, aalesmen, buyers, managers, and pay b
B0 n ek, '!l.ly (&SN Y 115 ¥ou about these and mony
gther kinds of Ioteresting radia bols
Many Make §5, 510, 515 a Week Extra
in Spare Time Almost at Once
Fwery nelghborhood beeds ofid oF DN WEn Wha ENow
Eow Lo repalr varinos makes of =seia, “Tha aday ¥ou snmdl
I pend you maierisl which Yo ahould MasLer aubes ¥ fof
dolng 28 jobs, eommom in most every nelghlochocd.
Fraik E:ul':'lan. A30 Welpot Birect, Mewnrk, N, J,, sayn:
o ) e gver 00 0y eparg tiee o about ten moniha,

Save Money. Learn at Home
in Your Spare Time

Hodl your Jol ustil you ane eady for Radla, Our 50-50
mithaodl of truiniog—bslf feom Lessan Bake pes] hodl irom
practieal experiments using Specia] Kodlo Egquipment

T. B. BMITH, Frsident
Malionel Radbo Institube

'il'll..l rngi:;hu-hu di ﬂlll
:-niﬂmrn'r dl H:l.dlﬁ':lnd.uﬂ.r.r
Elain s=poibar man io Aunerion.

Brosfossting Sta-
tlons employ
(EETTETT | |||EH i~
u..|.II:|-' r-ur ke pay-
ing 86,000 =

.'-'l.lnl'.

Avlation emplovs
His

many Crlmm

din men. Operatord

emnleyveil through
Ll Hervlen Coll=

mlmu'ﬂ eprn 51,0820

to 33 B{H o year.

Learn at Home

inYour Sparelime

glven without extra’chnrge, makes learning ot home epsy,

Imecinating, practiesl. It glves you practleal experiencs
while laprmingg, Yoih $or't have 10 IIH; i high schEal oF
eollege eredunte. Many sucoessial gradantes dkin't Bmish
the grodes,

Your Money Back If Not Satisfied

Char tralning B rlght up-to-the-mimmee with Tadle's biest
LE8iEE fific] 1Ie1'tll]|:||nel1l- Huome experiments in Televisios,
liadin's use In Talklne Movies. in Aviation, Follee Radlo,
Ehort Wave, and othor Base applleatiains I.lll_! ilEed nf |'|‘.u|1.||'|-
#2LA mnd principies are ncluded. 11 @t= you for ok in

Factories, Bronlensting Stackons, Commerain] Lamd Bto-
tlome, am Twagril H||l|ib. JETETN o] ]_I.hl'll'l.l-llrl!'ﬁ RN Lresh ar
full tirse Fasalin hisslmess nf your ooen aml many nither kobs,

o esmplet=

We will refand ev cq- Fﬁn}' nf FOUT Maney 1
EF WELE Tot

I aur Lisrdons ard ruction Servica if
spablafactory.

b4-Page Book of Facts Free

i-!r-l 1h-|l erdipean Por = Ribb Nesands is Badie,™  T= tels pon aboet Fadk™s
i bor & gecd oh ssd baw o

F|i|||re1|m¢ anl A0FV-
I pays many .

i 820HEF o
£1,000 5 year, Tkl
tlme men mnke &4
mibets s §5E E0h,
2L o week,

——

Talklng Movies—
an nvemtlon maile
podilde by Faulle
—empleys mpny
welHruined Radlo
T, |1||]-|I1E' Bihno
-E.H.m  Wen

New Radio Equipment for Broad Practical
rience Given Without Extra Charge

My Course iz nabk all theary.
Radio equupment for conducting experiments and

]| l-||ll'.~: yvou how Le uwse my special

hullding eclrealts

which illustrate important principles used in such well known sets o=

'I-'r'mun,,]mlu: 1, Cleneeal Elestric,
fithars.  Yiou work out with

‘hiler, BCA, YVietar, Majostic and
ur owm hands many of the things yow remd n

o0
ailF | Taoks, This ‘|I|I-al'.l mipthanl of 1raledng meked aarsing at hoemns

eany, (nberesting. fnsninsting, infeesoly prantionl,

why they work, Liow to make them work when they nre out of orier.
M."HA" hls I-J'III-TI'H i i Pour Euy Eﬂ."u'l"'lulrﬂ = heh il'!l". graidaate
Tigu nil tig Fof & Jeh whioto Yoy

pealibng sl oxpeFiance— Foip e B0l 2linply leok

i gl wxpeiishoe,

Viu learn how spke wark,

Truln-
il i

|-| h-.-r, I |.d|-|:|.hlr 1o wrhlle bafpa
i, sk &l ...l.:ii.' I. |hr Firalap=
mrek Erfvine G ||I-.h-|.-- -ul ol e
fures. |1 hes -|-.r|ruu s b

Ao pecores Bred b T i, Head
1. 1i's drem joosl -ﬂlld-ﬂl- ol the Calied
Biwins ared Usrads awer 6 yeam of age.

4. E.Sh'l'l"l"ll Frus,
M IHF

hqﬂnnnl (ERTE Y
Institwie
'll'ml-hg_lun,

COPY D
MY BOOK

On¢FREE

J. E. SMITH, President
mational Radie Institute, Depi. ZHEP
Washingvon, . C.

Ty My, Smith:

Bemd me your free Gd-page

. ——— T Tl S W R

book ** Hieh Hewards in Badie'™ T enderstand

Lhis reguost iboes not ohligste ma,

DTN s o 8 o e A e B AT A "

Address. . cucaaisira i ra s ks s s aana s

G, i e Binte._..... trrraresamaa
—
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I'my

oting

AGAINST JOB-CANCELLATION

T rmy o be a good
citigen, and vote when
elections are held, bur [
know thnt regardless of
which party is in power
or what man is elected, a
Tellow's problems are still
his cwn,

With thiz thauaht ia
mind, 1've decided ta wote

for :I'ﬂi self ami my job
B mailing a cox-
I""I'I- tn the Iaternational

Lomsspondence Schols at
Scranton.  I've  shogght
r|_|:-|'u||; i'.l' a g time, and
since T'm_mot making the
srogress T oshoubd, 1 fesl
1's pood blllll'lr'fﬁ ta et
trafning needed g G
ahesd and 19 prevent Jab-
cancellatiocn.  Don' t il
think sof™

Waiild wou tike to vole
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Play the Hawaiian Guitar
lllte the Hawaiians/

Dnly 3 Matiams used in ring Ehls faseinniing Instra-
ment. Dur native Hawolisn insiriscters teach yeu to
maater them quickly, Pictures show how. Every
thing explained clearly. :
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Give me your measure and
I’ll BROVE You Can Have

a Body like Mine!-

n
LL g PROOF in 7 DAYS that 1 NOEE: Mo othes
EIVE you in £ 1 can
I turn you, too, o a man of might and Physical Instructor

muscle. Let me prose that I can put layers in the World has
of smooth, supple, powerful muscles all over your ever DARED make

bady.
such an offer!

If you are underweight I'll add the pounds

where they are needed and, if you are fat in any
spots, 1°1 shaow E:I:n.l how Lo pare dmm Lo EIR‘,"IIJD iram.
Holder of the title:
“The World's Mose Perfectly
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Here*ﬂ All You Do!

Just job down your namse snd addeess on the coupon
I'u'-h:w 'rn|:|.1l it to me—=and Il send you, absoletely free, &
my meEw hook, “Everlasting Health and
Enanﬂ.ﬂi.“ It reveals Use secrets that changed me from
i OT-poumned, Aat-chested weakling intoe a husky lellow who
won Lhe title of *“The World's Most Per-
fecrly Developed Man™ agaimed all com-
eral And it shows how I can build yoa into
an “Aikas Champion®™ the same casy way.
I haven™t any use (or agparalisn that me
I-l.l'Blm youf lwdirt amd other vital acgans.
demn't dose you or doclor vou,  Dynamic-
Tensbon i all I need. [t's the nataral,
tesied merlhod for developing real men in-
side amad out. It distributes added poumds
al powerful muscles over your body, geds
rid nfaurpll.u Tat, and gives you the vitality,
strength and pep that win vou the admirn-
Lot of every woman and the respect of any
man.
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RADIO-TELE

TALKING PICTURES

Get your tralning in Califarein whers many of the warld's sast
famrgs Radio Stars maks their homes—whares Hhe Broak Amerl-
can Televishem Labarateries ara jorsbed—smhors hundreds af

\4

trained Bound
Talking Micture
ol Haliywoad,

RAILROAD FARE ALLOWED

For i |imited time we are allowing the ceach railroad fars ts
Les Angules fresi any polet in the United States., This B8 .
wluded in and dedurted Tram your tuition, se fhe trip sasly wau
neihing axtra.  Take sdvantage of thig rgpartunity ta wigif EI
Angales and Hollywsod ond pragase o
lels wt thie same time!

PRACTICAL SHOP TRAINING
At the Oldest Trade School in the West

For owir 37 wears Madigaad Bas hiin training men by the
practizal shop methad, Owver 25,000 amBitisgs men frem ail
DEr Asiefica have come te Natisaol far Shelr iralning. Yau il
find MWational gradusies working in the famess Studios af
Hollywoed. |s Talking Pietere Theatres, preat Broadeasting
tatisas: for Rndie Manufscturers snd Drealers; whils many
hava gane ints ihe Badio business for fhemselves angd are mak-
np Blg mesay a3 thelr ewa hoss, ‘Whai thay have dane, wvaw
sheuld ba able fo de!

SCORES OF JOES WILL BE OPEN

I0L.800.000 Radia sets ta B comtantiy serviend| GO Bread-
rasting _Bialiens tmllll'!!rlhu trained ﬂj!ﬂlﬂ and Meckanics]
10,000 Theatres equipped for saund asd the fab gnly Balf done!
Many statieas alrendy sanding auf regular Television pregrama!
New jabis will he opesisg wp erery da undreds of galden
mgortunities dee 18 fraiped man! And you &R pregara Tar
fhem in 4 months of Mational. Mail woupes bibiw for deeails,

FREE EMPLOYMENT SERVICE
Many Earn While Learning

IT vau'ro short of measy, we will oladly hals yau g6t gart time
wark te piy yaur rosm aad hoard whili sf sebanl! When wou's
Baiibed Natiesal Training.—faur_menths of praciienl wark in
Ehe great Natienal Teliisien. Talking Picture and Hadis
Ehipi—thes Mational's Emplaymest Oepartmeat will sisist
30U im avery pesslble way o pet Ehe jab you wust,

MAIL COUPON FOR
BIG FREE BOOK

et all ihe facta! Mail grupon belew for Bip Free Beok delling
all sbemt Wafismal's famous Shes Tralaing and fhe masy jebt
that will saon be opin in this mkeinatisg flald. Me cost ar
siligation. Just mail the coupan'

aplnzers and Meehuni loyid
Btudiag, Enuul;:lgn:'s?m;:m.ﬁ 'I'u!:-é::
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COME To SUNNY How I Stepped

Into a Big-Pay
Hotel Job

By A, L. Coammin
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Senal Sl dd dddrisd for Pl deldidy,
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LEARN CHIROPODY

N THE WORLE'S LARGEST COLLEGE
CHIRUPODTATE, Foot Speckaliite e ﬂe?'nh.m
Twn year pourss, “"“"‘"J tor of Surgleal Chirsmeds,
Katiemally prominent. staf ehiropodists, physicinn, surs
pennd, orthopedists, ehemBte. Kighteen thousand triated
anmmliy in clinie, Finest peban e squipment. Hequire-
menis to enter: High Belieol diploma or equivalani, Chi-
eaRe offers the hesk opportuslites for emp uimrnl: whils
attenilineg school. Write Tor catalog todey to Depi 2144,

BLLINGIS COLLEGE QF CEIROPODT AND FOOT SURGERY
'IE!ET Herth Clark Sirost Chigaga, inals

7 WHY NOT i Jrm: Junmer, o
pcta? T bay hundreds of kipds for collsctions,
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El&iapm] oy Ulsienis] Frae e lefinef mearin
A, LAim, & o

Beot. 8. Bax 1424, r Bliemo, Ealid,
—_— T

R
EARD 1.:.
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AS LOW AS I
Sho E CENTS

Spreadson Soles

Amazing
SAVASOLE Plastic”

up
Pays Agents+: $42 a Day Like Butter on
Frds oostly sh —apvim havieg new sho, Frmrl.g
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Cincinmatl, Ohio.
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£30, !ﬂ his first morping. Everybody
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mearvElous * hard timea ' poller. Terri=
tories going fast, Mail eoupan at onen,

SAVASOLE CO.
H-30 Dayfight Bldg., Cincinnati, Ohle
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YOU CAN EARN ' | MAILFOR FREE INFORMATION

| 1115 Bediord Awve., Dept. PIV-5
Brooklyn, N. Y.
Send

INVEST MO MONEY me without ohligation coms

L 9]
'p'll:{-: information onicheck subjectal
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: O Starting, Lighting, Ignition
 TRADE i
LEARN WATCHMAKING O siﬂﬁfﬁ{ﬁﬁ
g become Independent. We help u-u H.\:u_" o tiom. s c H n u 1 O Architectural Dieafting

Fasy to learn,  Send tor FRF O Mechanical Drafiing
BT= LOWIE WA ;ulﬁ H!llﬂﬂi- ll LoUiE, Mo,

Hame o csmmm—————
You
DT TO ETD'F TOBACCO?
TR B D ottt
Hamlsh thn rraving for tobaren na
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&1 B At IRUCE, 10 Uk [of g, Muaks maney toking pirtures. Fhotographa
W rite for fren hooklet telllng of ine in bpg desnpd. Commercinl Phiotograpiy
Jurtoas et oot of pobdacco anil depeads nlso pays I||,; momey, Leam quicklyat hosse
able, pagy oy torellevethe in mpare lme Mo t:u'rthtﬂ.l’.‘t TECEMETY.

Rowall Pharmacal Co. | 300K Ha’:’:‘*" AR e e

WANT A STEADY JOB? % 525

Steady Work — No Layoffs — Paid Vacations
Many Other Government Jobs Obtainable
MEN—WOMEN 18 to 50
i- = = MAIL COUPDON BEFDRE TOU LOSE |TSS =N = -
!. FRAMELIMN INSTITUTE, Dept, W1Ed, Rochestar, M, Y.

a

lma: Frush to me witheut ebarge — ony af G2-paze ook, 1o
to C3rt 1. 8. Government Jobs, ™ with [0 of positions obislnsbie
&nd full particilars telling how o get them,

COOTIE many mes love. FREE H ﬂl Wieite today for new Free bosk, 0 pportus il

B AGOrem.....oiiuiiiuianns ot
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RHigh School
Course in

2 Years

This simplified, complete High School
Course, specially prem for home nmdr
S e e

20 Other &5 sitcatn i o
parethe n which
Courses s it i |
youcan't hope tu:uu;nnladnﬂh
ok mdl]had. trnmm.n ‘E“ Fou

ﬁmu‘!t-m Ec'hwnl
Drrezel Ave. and 58th St
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AVIATION

WEATH Propelers—goarantesd i e
ackled peopulalon 1a aleds, Baats, @nd ﬁr-
planes. Fleer performanre heswoss thev ars
casipned by skilled englhoers Lo B each ine
divldeal job, Tost no more than oodnary
pLock propellere. 4 renis Is slamcs or coln
Tllnn lt-"r%unlﬂe I:rqunl'u-r ratelog.  Healh

reral L i K-F, XNil
Hichrgan, rparalion, ok 3 ny,

01 T tan vazlly learn to @r. Complels
homa-sludy wristlon  coarse. Ol :1 i,
Worth £ BRart Ume offer, Send Do
Arrer B, BT Highland, 8t Lools, Mo

MODEL Of Jhmey Doolitile's  recesd.
breiklesg Ceansconlinental reeling plane de-
Lulled §n blueprint SXEIT. dor 3%, [hepd.
II-. P, Popular Michenics, 200 K, Ontarls,
Chibeigs

T FROPELLERS For Ireboats, THmen-
dilsiied |||ul|1r.|ntl for spesdy I.-:\-:hull. ann dal=
lir, Wm "-Ilnﬂnhnr: HRarrington, TMinole
HOME-RTUDY EiFim, Lo n
:;--I.FIH-} mmnlt:a. Hu“ 'Itn;er ah'-Tr:.?..-

n. Fi.

THOX"T Buy acgthing until ;-n-u EEL Lirt's
nrlatban falalngums, md dim Earl O
Deps, AL, York, Pu,

T PHOTOGRATNE  Warld wer, historiesl
Illmll "J'.CF"I!I FIII'I"I:-I!]I'H:II Band 30 @amp Tor
] of = FPl-iess emtral P
0N, N. ¥, O, ttetice

TOWERED Gllder A1 comdliTom,

Lradde, Tork Pox 1585 {nel r|-l1.|1llﬂ'I l.'l-II1!IE e

IEUILI H;nr-n paro-drlven  Givdroplanes,
plans—E2. 80,  High-grade  propsellers s
emrtplane motees, Clrulars—diee.  esans
Armneutleal Sales, Hari, Mishigan,

T PATEXTE Smail ideas may liava larEe
i mearrial n-uulhll:li:lu Wrlte lmmeedialely
for free book, “Hww to Ohtaln a Palens™
Enid “'Herard of Inrenilen™ form,
pre dangercss In palesi matbers,
?énltlim ﬁgﬂT hiirw o proosed  Claremce

Flian, 4 &dams Bulldlsr, Washings
ion, I 00, Hes pace 1214 =

UXLSCAL  arpales
asvembilies.  Mlldwest
TIlImssda,

ATRCRAFT Trirectory Gie Thoumancls gyT-
r-ll;lll l!l:nlllnr;mhluml gupplles,  Iormlse-
ahle erahiuilders  Hapvies, 13053-16 South
Twellh, Lineadn, Neliresha. B ""

EPRIUTCE—Finlshed to slze for adeplanes.
gltdess, leehoals,  Highest |'||.:l]|1:|l: L.-:::r:l

Ireq, 'l-1- L slyes for sguatstion, Plie- Dl
adnber Ca., 2357 Loomis. Chicsge,

Im Tewih Fusslags
Imeirs, Tadfonl,




POPULAR MECHANICS ADVERTISING SECTION

AIBCRAFT Suppliles. Wing rovering ma-
teplal. dope, spruee, plywoml,  wheels, steel
fubibng, tursbuekles; mnyih Fou tEay el
te Luikl ar T!ﬂl‘ll‘. Barse hlLEh gouslly s
usisd gn fainsis Fealh alrplanes. Low prices

terinl alx cegids, stamps or rash for compicle
literatiere. Hoatl &lae

reli Corparatlon. Depl.

STl Propeligrs, Fh.au; JIIE'-I'
derson. $5.08; JJuI-:nl:ruI. H'l'-F'B. Hibdka,
Fit. Worth, Tomas

INI67 Sew catulon GF Joweal neirea n mods
#| alrplanies. Meleelala, sapplles Ge.  Ideel
L‘-n'n 1% wlll_;l-thu_ﬂl New Waik.

frow saimiee of baked aml nrice
|1“ ﬂlril Bhop, S0 Hurlbol Ave., Delre

a[ﬂl.'l'}:.L Alrslenes, Hullding amd Firing
—Jaaeph B, 00, Amecbes's leeeinosl model

bublder and designer tesches you how e
Balhil ships that Very Interesting anid
‘fascinailng  spord. pames. 103 plans,
1“ingh, I £2.50, Puscbage of boak en-
iltkes ;puu membarship  in  Junior Sky
Tesgun of Amerles.  Pastpabid u.p-cm. rerolpd

of price or o1k arorwhers ln I. H, A,
Pozalar Methanirs Press, Roem B, 200 F,
Untarls BL, Chicagps,

BOATS. OUTEOARD MOTORS. ETC.

BOATSIT DBulld yoor own bost e, faks
Ing mdvasaage of jour spare Ehoe smil s
Bun-Ehiirds regiiler buwlbdess ol using  oar
remile-rul memi-geeembelmd  iiateelala.  Cealse
€r. TUnEbets, owlloards. fall ams] pom, I8
dealgng az well &8 complele mssoriment Si-

fings.  Bend Iic for cafalog, Beoeshs TEoal
o, Tae, TSox O Baginew West Hlde.
Alirkdgan,

BLT !-.F:H.!"‘-'.'I" 0= 1%:-ft. flat-boltom row-
hoat (5N T0TY 2l Alm plen ol 15.0L
rowhoat BN EI-II !'.'.\‘: Drepk. 1L 1., Fopm
lar Michanles, 3 fhlllrl.l.r\_mlﬂ |:|
BLUEPFRINT ..'I.II|I erLrurI.Imm Tar building
15 feot alosp Sndps §1L60,  Free tatelog.
Tuilder, 15 Murray Street. New York.
LRIEA M LE Mo Bpasisn oubloar) ineloss lnad
EI‘Jn".- =385, Few lef Crandall=-Hisks G,
VBB Cammnnrealll Ave, Boslun, Slass.
IILD Your own boat.  Save ocer 4 and
have fun besides. Himplifled  Instructions
ia TMapulas Mechisles New Baat Boak, jasi

o, are easy o follow,  Eveey uf
small boag eoversd, outboard, inboa smll-
Ing ami hand-prepellad erafl.  In additios

l:'I:lrI'I:IIHE Jnl‘l:ln'ul.ﬁl:ru nn all phages of luog-
Ing n v beatlng enthosiest. 2GR
|||:u-. Fnllj I.|L:ll'rp1i|. Posipall  upan
reeeinl :11' nrlru. Lian ar will he .0.11

Mapuler szhanbeg
Fredia, En:l-ﬂ HI:II' !l!IIII E, (mlaris 8t.. Chi-
TRET,

CARTOONING

l.ul.]'t"i'tlnﬁ Coupze—8Self- instrective: eom-
wlstin 5 lissetia  Dlesirated wihih over
H{1T r|.1lr|n_|;|. wenk poslpeid for $1.007 oul-
e 7.5 §1.25.  Beavell Publishing Co.,
1bax A1l Iln1l,|.-n-m|l Calif

ARCHERY

MAKE A home shooking pallery with mir-
ing rtaegeis. Fluepring BN T6D far 2N,
Trepe B, P, Popular Mechanbza, 36 E.
Omtario, Chivago.

AIRCIERY Tackle fsam che Oxisks, whees
raer miberial L8 plentifal and  wnosicraftons
eEerpilbnal  Send for fres Instmecilve 10002
cataleg now.  Dlent, B, Cutidoor Amusesenl
Coinpany, ClHeton. Alssoorl

CHALK TALHS

AT Produskng pregfam, S0.08.  Caps
ﬂril free.  Dalda, The Usrisomlsi, Ushhkash,

(s

UHALE-TALK Your way bte gepulariiy,
Amillences gt yout feef If you ledrs haw Lo
erfertale with a fow simple pletures.  LIAe
mrilatle abilliy  needesd "Haw {2 Chalk

Telk™ tells what o pay and whel e dras.
I‘Tnfululr Iludtrated.  Make money givieg
alk talke. Jusi onder on a posial.  Par

man §1.00 and postags when dellvinad,
Iar Mechgnies Press, Reoom S0E, 200
E. O=tarln Bi, Chisaps, TL

BEOODKS AMND PERIODICALS
"Poesman’™s  Madern  Oald

XN Ready—
Minl=g and Mmoapecilve Melheds, " with puay-
dirt loegliibes maps, "dHeziegs'" dain, Wesl

Alusks, Thousarsd: walting for Ehis lasze,
IMuetgatind, I=dispenzable hook. [neluies
plarir-minkng  &pparalss

B e standabln rosperting boee
] @ prospecting .
2,00, it dsar mass
Coeer &' Alene. 1daho,

"aakpabd
Limkery. Dox o530

10000 HALE Amatesr magazines, Fros

LIRS 1o 1800, momoplete mlliaction  E0.00=

en bats, my selectbon 100 emch. prepaid,

20 old, rare slmanace, 1802 o 1377, CEree-

fex's, Whig, Triune, ele. £15.00 rach,

Ialph Mect, 534 Dooglas Blla, Lo An-
Eeles, Callf,

—

NEW 16k Editlan of Drdee's Worlidl Fa-
BIOUE  ALLD }:mi.'tlnun]ll.—r!pht up-to-daie
with Tree  wheeling, synchiso-miesh, o
draft  carburetbon.  front-wheel  drive,  sbr.
The book auco FPepoirmen swear by, 102
ﬁ ged.  AH0D  Allustragions,  CleEh  bdnding

Eeablile Mlorosei Iq.!'-ﬂ. Foatnald up-
an mulnd- of price or 008, asguhere i
1. # A, PFPooular Mechanire Press, Joam
A%, Bob B, Ontorio Hi.. Uhlepes. _—

21A

A DIFFEREXNT Samps for e Dig
ralbectios  Anelwlin Areenis,  Amidorra,
Flume, Spanish & u, Beara, Liks#ria,
Slpaiel, Xigerla, Quelimine, la, Vietaria,
Vailran Lilr mnd other  hard-io-gek eogn-
Priea anly

teiee, Calaksg value over 300,040,
die Ao mpnrovel appdlessds,  Bllusdratied DNats
free,  Loine Siomp Company, 42310 43nd 5.
Han Tiiegn. Lalif,

BRUSEDL iMatlie Besieh, glgantis bls
eglareil 1%relan alrmall. Jobore. Charkbarl,
Tanganyike, Welrd Coren, Orenada. Eriired.
Foratgn Nevenue, loedah, Nypsalamd Tro-
Leetnrats, and searee pemalens Padsn, all for
Ee ti Intrualiire oiir Feieie agprevals! VIikEng
J5‘!::||n i.‘a% FEheegetiead Vay Slation, Drook-
¥n, X,

EENSATION AT ,‘urrln:l.r. |n|.1|mr|."!|'||:l F1i1] 4
Jesng—I0r. Hughes, South Whitler, lmd,

TAMMENSE Telangles samis!  The largast
im ik world, mn slom glent (Heain 1020
Calumbie commenaratlred Incloded v mnez-

WOVELTICS, CURIGE, ETEC. Ing packel aof IllltI:!-'-lllll!‘ iil"l warietiea

frem  nuweer far-olf Il.nus. lgdll, Jouang-

"LORD"E TPrayer™ slze of pinhead, 0o, Teligaii, Guslior, ee Ly B Em =
W, Kigeer, Iringlen, . 1 men  Lmrogean '-1r|-l|i'l I-rl Illlr e lilgh
qu_J:jllt:. af ills mlunql-lrlrlul ullkell I'.'hlgl Liiz

dezdni s rovkl applleanzs. Vogue Siaing

GAMES, ENTERTAINMENTS AND FLAYS Co, et T2 Port Chester, 3T, :

LAYSE, Operetiag, musieal comedles and
mlmareks, comsedy and talking pongs. black-
fare skige. Fainlevrilin &ris, momslsgn, IILIIIIHL
recituilons, pacenile :r1u1: anil
rebinge,  emlertalnmoats, make=up m.
Cptaleg free, ¥, = Iviglsan & Co, 823
#g. Wabash. Dept, 11. Chirmen.

MAGIC TRICKS, BEIDKS AND
JOKER NOVELTIES

MAGIE Trleks, eataleg 102, (e, Fenner,
240 Jdefersan, Leslscille, Ky,

Al lu]ﬂ Catalog 20¢,  Lyan, 100 Teesth,
Thepl. 2, Jewsey €00ey, MO R

EFHI% X, Magleiong magazise, (5, Tatee
{Nmairatpd eataleg of maghe, 20 Holden.
$0 W, ded #e, N Y

TIIE  Catalague, fllusermted. 1o,  gks
Magleal, Thept. 508, Dsbiaah. 1Wlsa.

TNE Niserst Dollar—108 mizal T, 85
pontalnlng not Iezs than 100 |II|'I'mnI: warle-
Eies fop BE=: 1080 mizesd foreizn for 2507
100 different Lain-Amerirane Top ez 100

Worenl glamps feom 6 Jifereed osunkteles
for 15, All abore wiith one albem comdalin-
lecg sparea for 006 stemps amd 1600 hinges
for $1.00, Apprsal seleetion senl wilh each
ender, New Englind Efamp Co., Established
¥A0%, 51-F Weremfeld B0 Hosien. Mass,

ATTROVALS Ta Nt Seall"s Teilerallon
Juonlar Altimms will be sent te serlous rol-
lesleme on applicaties. XNew Englasd Stainp
L _Rnstem, Atpas, ——

WANTED Ta buy. 00d stamp alliums eom-
tilmleg stisps BEsusd enid used Belore 100N,
U, 8 or ferelen,  Losk dbmoumh that obl
trunk. it moy eetain dollers for vouw  Senil
fer exemlmation--highest eash prices pabil
Address, Fiolm Biamp Co, 7160 N, Beeley
Nk, Thbiga

MAGIC Catalegue, sbeeet sLige inoney, free.
mu_gl:h_'_1 Hapeorh, YWilsransh.

20 TRICKS You fan do—Myetiry yeue
friend=s; have e nf fun, Thala mibectiom
of trichs has Bsen peleried by Thutsion for
Lhie arerage pfrson.  Meither unussal ekl
nor elatarnte mpparabus are mequiced.  Beed
for thie 26%-pres |Thistrated liosk, Tay peaks
pan £l ploa postage whes deliversd. 1P
outald TT. B remlt when ordering,  Tapu-
Tor Mechanles Torese. Ioom 802, 200 E. On-
tarba BL, Chiragn.

RADIQ SETS AND EUFFLIES

I:"'ﬁf'HI':I"{—'ﬂ."I'!]!T"T A an endecipberahle
fiubied,  Tubeless. erystaliess shart wave cie-
ruils, THmie, Edlerg, Bax 401, BEmarek,
Morlth Erakabs,

SIECFET  YWave  eola,  mnalrirtbei KILE,
wialesale enlalez. 10r.  Federal Hadin & Tel-
euraph U, 4230 Cliffersd Meail, Clsclnnadd.

WOXDERFUL, Acrkal malesial "disaes
pewil. " Clarliy, selectivity, disfanre, volume,
all waves, Bend or e, Mlike Iesxpe-
slvely, ear, ship. bome. spatbent,  Insteic-
Ligns, diagea 38 weriel ivpss, T5F cenis
I, Jdahnsan, 2, Tuunga, Calif,

Cal-

"']"-UE‘H'I'..‘T I=|II1I:I-." 22,050 poatpald,
Elogue, 18,  Mell Tasker, Ehamakin, T"a.

[EN N 'I.TI:.:I."'{']"F'FT.I lllrmnhnm- Hl‘lllH—'l.H,!i
make or maidel—20-hour sercie,  Sepabrhisd
Alaphsasm doolile hutioen repabrs £ 90 (Khe
g #Le, Hingle Luilan repalirs l.l..Sll!. Wrilis
far 1922 eatalog with Alagrame,  Unirerzel
Allerophone e, Lld., Inglewosl, Calil,

Hﬂ.ﬂl'ﬂ—"uh’ latist  [nfarmaties  meces-
BEEy for pperation.  mainienance mni
gerelre in X l!iH'l Keills Prartiee fnelinling
Bhord YWare Rerelvere.  New T2-pape radio
mai'a gulile now arallalde st only $1.000

Hrek  polpald  dpan nﬂﬂﬁl .-.r |'II'||:'i B
ik Iy, arrwhers  In ular Afa-
chamles Press, Room BO7, Cnkarko
Ar., Chbeaps.

STAMF COLLECTING

ATPROVAT Headguiriers! Talisd Siates
.00 pEiere sglamp: are gl erpenslie aml
rd s pef, Bul the $5.00 petage dus stamp
fssmedl experimentally last yeor peomlees ta
B Llig scarecel of them all, oo few are melu-
ally used  This & the hilghest duw
Aamp in |h; 1-.;1;!.] :r.-n UILmeuEI!Ih r;;-
alemue ever a2 am eximordknary mid-
:urnmrrr-_ hlrfpllg]“ ofer m _ITrr.r I:-m I.uml
i & [0 AT THLE aE
m: g5 ther Tast, Glalwia Fl.ufnp[? ., ZHR
Fuurth Ave., MNew Tork Cllr

1. B, BTAMPE, Complela steck, fenm Le
tn $2WL 0% each, Trire sk Tree, 1'plsscn
Blamp Co, P, 10 P, West 120 Bt New
Kok,

TIEATEILE Oppartupity, 3300 United Blate
stainps, over 100 varbeles BL00  Maitlonal
Elamp Cempany, Teex 428, Chiragn

FI"'FE Packet Canadda, ‘Cnl‘wnﬂllnd lnﬂ

Heared Canada Mas, B2
ll.nr-'u. 'I'flu'fl.mmllaru:l B, nllnlﬂmurnl-lfr-..
only  1ia appraval apmlieanis.  Jarksan,
1!u1 Aid T!lumlnl Ol , asmda,

—_— e e e LT

UNTICKEDR IT. B, forclon, mmleaben miz-
ll.n'e—unuzé:wn-l:l—ﬂ.ljll. Fleck, 43 Aemer,
Teentom, M. J.

GRAVEYARD Miviere Hemalng of eol-
lertiomm  and  appqorals, !lluhﬂ.'r dumagel
1ire stamps. A hanmilful. ten eents. '|:||Erm'
ale. Musper, 1221 Californla, Clesbnnel

CAICDE Talands—Alen exrly United Blares,
I"pemile, Lourenmmamues, Conpn's Balomlor,
AEo=do Carlo, Prizee Telands, Casada, TThangl
—"thuntries olledore bavent  mat™—Free
fee Ge pastege.  Hueey!  Far yours, now.
Fmplre Stgmp Company, Toroede, Canada,

COREA Frew!!! Beagtiful rare 1830 #anms
E!l.'\ln ilth I.-If AT rEsse Aula®™ neekel. Only

Tuneca, 401E Madises, Qary, 'EHlﬂilli
l'TI:I‘!I:‘!‘. 15 Pirtorka] stampa, Poilige Et.
F_ ltgherts, #1 Fourth, lkayx O, Alkch,

TXITED Stetes stamps ai 50% diseount.
Flesst apgpreval beoks En odbs coumiry.  Tef -
}.!'l"l'"'il' Fl.'ﬂllirﬂ‘lH Wastchisler Slainp  Ca,

o L R
IrI :t-u- 1t
-y br 'i'l.'!..

E.'I."».EITHL 1'!|.nll E-I:n:
Lie.  Approvelae
f'-jl_ﬂ_l_lng. Ful1r1'_|l:rn__4.'|ll_f
WONDERLFTL Packet 40 diferent slamps
stpange  soumirles—FEL, Tasmanin, Momam-
bjnue, Blam, oz, Gncloling essalledl atam s

rnu Eurm:-rl 18 codn. postaRe ullrl Har-
Eain Flaspa, 7T I Wead 30, Mew Vel
'I:'F!'[DL'F‘R.'I.I.E Calelog for deslers. Ilua-

frated, Tustsge %, FPrasi Compiny, 4000
Chalgrove, Haltlmore, A0,

13 CHOICE Siam, 50 10 approcal ssmll-
panie. A, Marsws, 330 Beekeley Ave., Plains
fiell, Xew Jerser,

QTUALITTY Bilam on aperoval Y un-.'
Fres premium, HI[‘:.LTI Aiempes, Tinsland,
Kew Jersey. S
FREE—2 FT eovers with approvals. Bef.
Clifon Arnoe. Clinton, Mase.
L ] DIPl'hI:l'I:."':"I'.' 10z Ta wopreval agpli-
rapde anly. Free llse of Barsadn packets.

Kansaz THy Bamp Co, Lea Bldg., Hansas
Cley, Ma,
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BCANCE Afrmall and Erlangle, Reautiful
Fruguay “'fSyrlag horae™ alrmall amd sprame
limafemais tripmgle jamsilest in cha weelid)
are Imcludsd Im aur Bl pecket of G0 diffes-
ent stminps fram Alsiices, @eand  Likam,
Venezuwla, British and French Calunies, H!‘-

ANl far 5e te approval applicanty,  Dig
l-uu.um] Mlata frew with each apder, 1I:'r'rl

[‘“lalr_l-lr: Btamp Co.. (Denpl. Bk, Cam-

.ﬂ.hl’."ﬂEH! 528 Dubfli—ondy 12, ﬂHi
triangle samp, st Oerman siamps  dpre-
warl millinny  dallaks, peeforation
gsuEs and mme seale. ailemail sef, interest-
ing stamip  sinallest  repuldlls,  eewspaner
i, peekef gosd pampia vanesrs, Malay,
Digtrh Indiles, etr,, nnu nnth- Einck Ban
Entlre cutsi 138 o

lI'l'«' ml“"-"“'l-

ann DIFFERENT Rl.irnm lI]l-. lﬁ
I_ﬁlnl:l.unh orly, ©Huo #iamp, Doz P20,

weeland. his

A BENAT—100 MNiMerent forslgn amd 60
different ©©. 8. stamps. Ineloding $1 alee
fer &ily 2%,  Frea wlh -l osler, o
pamphiet delling “"Haw To Maks A Stamp
Colleetlan Praperly,” tipetkser with  our
nrlru 1aks of albums. ewpplies and handreds

Bargalns i ssla, B, €02, (pafem
I"Il:r Blump o, 04 Tmew BL,
Clneinnell, Ohin

'I-'Fl.f

i epproeal

120 IMFFEREXT Htl&dmgr Cavie
ook 1slanid,

riFrEfidd aes] cremmtamorad ives,
upplirants.  Triclty Hiampoo,
IR
BRITIAEH Cabsaies 50 (iMesent 10g; 100
1ifferent 20e: 200 diferemt &1 with appron-
e, Wolleston Btampee Wollastom, Mase.
10068 1. #. %0c. 23 Japan free. Approv-
s, Awbiirn Blamp Co., Byeecose, M. W,
FREE Dullar pucket Lo one cenl agproval
wpnlicants. ||IRIH.. 507 B, Alarshield Ava.,
Ehiezps, [lling
RARE Cireers alrmalll FEeeeptiosally largs|
I.I-rl.llllnlI:'r palared! Unly stamps In weerlil Im
polern!  Ales packer flie -Ll.rn'pl from
ln:lnl tnew country), British and French Col-
Wies=ahlp, map, srenery, asimal stamps.
szl ALl for S0 to spprocal applicams!  Exie’
Patkage of hinges fred with opder] YWesterm
Fhiladelieie, 8023 Flarper, 30, Chirago,
BTANMPS Rest an approval, at 6 ddae
coenl. Frod Herzberg, 197 E, Geeilley Avdg
Elmhurss, 111,
BTAMDPS On approval, 10 Rieges 10e
Saniey Cleslelskl, Terryille, Croem,
FIFTY Nricigh Calontes 10r; with appooss

als 10e. Pope, Avandals, Ozorgia.

100 DIFFEREXT 150 T Ts_aperenal P
famg Laonden,

eanti, Mantls Compdny,
Canads, —

EIGHT THSeremt Tanganyika, Xanzibar,
10¢ {0 approval applicants. Prall, Ssmervilla,
Naw Jereey,

AETVEX Rets! Thres r T  Am-
pruvals,  Deering, 1684 bh;..n. Homerrille,

1000 MIXED Stemps only !‘-I- ey, eoin.

Masgaln.  Osder Lakay, Hysan, HBHridpeton,
Penneyivania,
MYETERY Btesps, sEngulss and plural

apellime, Gr Imperial Stamp o, Allshsied

59, Tmulla

MARBRIVE Rurzalnf
Artigua. srl Feosdor, alm Norblh Tornes,
us, Oeelamad. pihers. 180 4o agoroval ap-
nlirants, Cwlbey, 1108 Esther, Sooth Bend,
Indians.

'I.-"'J'IZ'IL‘I'l:EIJ 'I'.I|1Ilﬂ'.l Himber miztorn, 15
pouni pmulﬂ Edmund Huowes,
Baz 46, .i..vau M,

ATTTFERE & ls nal pEloea,
%o 4 calaiopoe, 1 G, Deals, 1
msnl B, Wosten, Nlasa

T, 8, 26 DI, ¢ Alsmaila, Commemoratieed,
Nevenues; 19 Ssuth America; il G0 with ap~
pEmtala. lsnn & o, PlainfSedl, ¥, 1.

F‘RE'F'..—ﬁ (uler alamig, with smalli=t Tei-

Lamil of ihe PPinhead. Ilay King. Wa-
I:vl."l'l'll'l 'FH]IIlrI:I Tell, Camel Ge with iﬂgﬂ

gle.  Paclmpes, oz G52p, Glendaln, If.

LITERLA Bsake frlangle. two olher irl-
gngles in sur pecked 63 (ifesent stamps. Ge,
IJTl:rl'rle '|:-'lJI'I1|:IlI1.T| Dirald. Daliimore, ALd.

$300 MIXED Stamp pnly $1.00, We buy
stmmps, larpe nuantitbes amd aecumubacions
espeedally deslred  Longatew Shop. 1B Waeat
42d, New York.

AMAZING Myst w12, l]H'r- Bainp

T, 515 Gua Tkl ereland, i,

i TR Uk e o
§ ain

bk Bslmnid, ROL g e

Fst Abysslnia, new

At
110 A ﬂ

LM LEndem, dilendale,

FREFE—Farelgn pletiire lllm;{ wliih -

rovale. K. Klilolt, Schenevos

AAN Marine sei. smallest stamn lnlt an
lifferent L0 1o appmial applleants.  SEilbarn
Slamp Co., G0 K b S, Dmookirn, BY

BT, LUCLA: 3 Varletbes 55 with appoe-
sli Jillon, Angols,

Il

ACARCE Belglum Il.rrl:ll.ll pocket album,
romeemorstire  Esk, EaTeR  slampe iram
B rlea, O l.ﬂ.lﬂ.l ate.. for T to ap-
Qisdile Heamp Co..
 Callf,

FREE! Spanlsh Chiumbus lssus set. OF
woap pigrhese Hb QIferesd Brlbtlsh Colonles
I8¢, o Liberin No. @0-004, 130, Aporovals
Ebata Frie, Hesrleh Beslch, Iksx B, Tuels
atas, K. ¥,

50 ETAMIS Fres peatage Ir to appmosal
Bhog,

proval  agplicanta,

sppbleants,  Brsdin's Slamp Collegs
Folnd, M. T.

ALA XM MEFTE Treasurs ek nmlllnlnl rk-
et Abyuskala. Cowok lslands, Milue, St Kl
Facls, Marchuris. Algeris, Tunis, et Pareel
Tesr, & TI. B Commesmorddives, #k=.  Jost
thinkl Al for ooly S5¢ 1o approvsl

mul;{,-
fanls, Tlmlversa], Dept £1. Camden, . ¥.

'FFI.F.'EI: E TI' A, A, rossmameeatioes, 168
stamps, 2o :pulllu. Vanvoorhls, 8% Tlalwer.
Mewark, M.

FREEL 'l.'l-'llﬂl:l'j smallest stamn mnid water=
merk delerfor,—32¢ pelage  Dargelsa o
nited Bimles E_IFHEIF lall I1I.'|'|'fl'lnl. ekmmpal
81D 0=5Ge 1G—=EE D
Teiham !tlrupw. Wull. Hprlnlhld. Mag,

FREE!l I 'I:l'. £ A, commemoratives, 300

stamps, whih oI T |J.|l1-.|-'rL:-1Iun. 1oe]
“Elamplae, llEﬂI]lllll'll Pinsaplv
115 BETTER Kiaf $§1. 'HH!L'I AT

Wallare _Ave., New Yook Cikr,

TETANME -E:ﬂl.u:m Emitetin free.  Bubgr-
han Harvles, Box G032, Cheerydals, VErginka

50 17, B, Caiglagoe 31000, Tacludes ale-
mall, rommemorsiives. Omly S0, 108 com-
memocatbies only 40s,  Wholesale  neleelist
B2, Wholesale #tamp Alart, Storm Lake, la,

BUILDY A warthwhile stamp collection af
Fare Dlaimd, whheul erpenss o fad.  Wrkls
wt onre for seenis plen, Wa glon barge oo
mision in pood sEamps. Hlamp
Reerles, 53 Deugles Park, Los
Cmlifornla.

FPACLET Surprlse stamns.

hr te apmreval

POPULAR MECHANICS ADVERTISING SECTION

ETAMD Wuntera" Club, magazing, meeim-
Eeership, heumd, 18 Edgar Bagder,
Printes. 8 Churehbll, Tnunlm hia,

1'11- (CHINA, Kie.] 3o Albom (300 Lbos-
pmil Be,  Bullard, $08 Tremonk, Ehston.

H'L-’HPHIHH H-‘Li-m" ﬂH s appgoval ap-
plicants. IHT Mot H’-:u.ltrl Lenkral
Amerled.  BLD Blﬂt_ ]ITE Kerilh :H:I.I:IIi_l.
Trrive, Los Angeles. Calil

Ineluding &el-

a0 E]E"I'EH.EF.I' Bimmpa
Carlgan,

u;l:. 12, R
'Ii'i"; J7th FJ-IIE.. Los .ﬂ.un‘ul.u. Crlif.

F}_‘v."v.!' Approsals  that  sat@sfy.  Nedl
Grombnrg, Hl:lln 41, T"hiladelphia. Fa,

ONLY Se. 33 Different stamps i=cluding
seares  Latvlen trlasgular afrmal]l  aamps,
1% alrmall. 18 Undted S3ates learir lasees.
mmamemerallves, ele. ) asd [0 Canala, Ap-
prmald and llwwirated pricellst sent  with

each order, Curhan aumn Compeny, hsu-
Emilar, ;“lll-

H-'I'.'I.Hfl'! Benk o approval af TR dls-
rount.  Hefereses tegulrml  Emary Iesoll,
Hanover. IMa,

QUALITY Bfamps on  apgreval up
Frea premlum, Kelpwin Stempes, 1F'Inleﬂ-ml.
Now JeTeEy.

00 DIFFERENT 1de. 23 Japan 10, 6095

dlimaunt a wala, Cawerl Blamp, 30 Stave,
Itocheater, M. Y.

I'.Ill ‘5..\.HII:TIE!E E‘lll.nh E . 10 !ﬂll.m
BL ol lmmfd [ria, II'PIH L -
1P Mamaua Mew TI: ?l' IF
PACKET 58 Different l'luru NN
Letanon, Blas. eie., alss welermark dae
Lector and rare old Hewalisn  stemp—all
fae only 5e to epprovel apsliesnts.  Highe
land Hramp Co., Sewion Highlands, Klas,

ILLUSTRATEDR United States Biet. price
Gz, Ilrl.p!- mmiil..q“ Trmiieil Braies prles List,
}:I-ﬂ‘. N h!r't niey  Glbbums, Faek
w, M. T.

3 DMFFERENT Blampa 20e; Bl 5v:
1100, %0: 2080, 31, Fred Onken. &3
TPih Bt.. Brooklym. N.

PFENEY A 'Epmlli a-I:II:-Il Builam,

e 14 A 14,401 !
e I‘hdmliu Ih-:h.ln:u. Illunlln’::.n'lﬂr

Thgs,
Ya,

LERST (== apprevals in Asseeiea.

e ‘&;ﬂ“ Siampen, Boule L | g igng 117 s Gbih Bt Philadeiohis,

R e R

;I[uh-n I:“::I.I-.-:-l Fenn .&'ru. 1-.. Al inneapolis, fSire O Toilntm I - ﬂmi
»

il DISCOUNT Many hard 12 get nina-
Lewn renlury sfampi.  Releranes  pledii.
Hutsart {hilwiss, Garlsnd Street, Lomn, Alaee

MAT Stamps, ten different, i0e 1o -
gl appibeanis. Fictor Blamps. Box %3, West
Lasi _Angelis, alliornis.

AMOUNT Tour slamps the Bem way Wik
o Imiwrime the plee,  Junlor nodes Cor-
ners g the drlek and allow maximum visl-
bilicy of gamp feee  Eight colord, Sald
where phote pends are sald and at 5 and 10
eeed Btored. Dealess masie wnd dise brkngs
petkage aml aamples, Made only by Aee Aet
I_.agrl-w_-ur Mepfing, Hipss

EXT §1 Sampe e with a
ErI:ITIII\. Aldermen, Box 341, &Ihuquemuu.

'D'."-.'D'EIZ'IL Approvali!  Free premiumel
Gowdlne, 845 Bo, La Brea. Loz Anceles.
Atwlirarmla.
a0 TMFFEREXNT BSdamps $8c; hinges Ne;
i ] Flﬂ'rlh Calopies whh approvals Loe: lista
Harvey Teaple, Theeatur, ITnid,

TWENTT Compleis sheets Cerman  war
mlamipa—3, 800 slumpi—calalog $40.08, Tpst-
puld 2= Kelmers, 20 North Ladwelke, Chl-
Eage

CANATRA. Burckarged alrmall fT’ﬂl lrltrl 23
differsnt wtrmalls or 2 dlferen

elther el 102 Balh packels !ﬁg. Lists
frea, Bpeclal: S0B diferent 230; LODE dif:
Fement Toez 300k diferent $2.860  Approval
aelictlon wih emch order.  Vielorla Efamp
Company. Londos. §, Canadd

20 COAMEMORATIVER, TI. eld anl

recanl aml athers, helile srenes, hm paint-
fngs. edr.  Splendid ]1IJI.-:|r.|r and unuull-nt
tkmp valoe 10e=Il, B mizlere. gogd. mome

{over 200 glampsl 100 to roval Eps
FII-’THF\.!' Siamp Shop, Helland dll.

WHOLESRALE Cwtalog  for  dealersz de
poalazge,  dipgasman, 002 W, d3nd, Mew Terk.

Fid i

li'.'l"'H‘lI'-iﬂl ﬂ; with fha help 1
Wi uuhl:- take tmes of Ffuriher new

mera.” Elluh. LT repuaris recalied
from 1rh'l'ﬂd“? HI’E whwre  usdar  this
r]ulll'lnl:lnl. qur should do mu-llr
ap well n!nnul!lnn ]
rakes, rlwllu: ﬂl!h eic., wrlets M, L Hllnll.-
Mangger.  Classlfled .ﬂ.l:lnﬂlllnr. !I'-:lpu ar
Mechankes Magaxles, 200 E, at.,
Chiragn, JiL

HARE COINS

OLD Maner wamied. Wil par ffty dol-
lerd fer nbekel of 101E with Libesy head,
fna buals), Wa pay cedh proslums foroall
rare palina, Send de fﬂr largs ¢oin folder.
May mess much preft to ro Numlsmat ks
Dept. H, FL \'l-dﬂ-l.. 'l‘ﬂ

CALIFORNIA Gal e, Half
abe.  EADA0 @l siug §1. I'|] -EI:II."IIEI' Froaki,
Coraleans, Teres.

HEAL: Rergalas] 2=
eadns £2.00; 19 T, H,
U. H. copper crmis $1.00; 5 T B
a.ao; F LI A 14 dollars $5,041,
farris, ez 880, P'itsturgh. Pa,

AMERICAN Hall dime, ong glese anclent
Fsklma money smil catalof 10c  Geo. DNess.
Cedir Haplds, Town.

AENT 1de For 4 diMerent colas wnd coba-
for or 580 for 25 diferent. Trayer Coln
Cn., La Feafaling, Ini,

Alfferant  fearwlen
hulf-eenis F1.03: 30
Z0e pleres

Raloh

BARE Uslted States,
madale.  Catsloses 10z,
fprings, Colomads,

#5 TO F50h Esch Bl Ter ald esdni.
Many very valualbs, op all old maner,
el poated Ernl:l 1'l cents Tor  1llusirated
eoln walus Querenleed @rlees,
Wa buy and nI:L Coin Erchange. Ilex 5.
L& Hoy, M. X,

forelgn colns

War
Mangelle, Coiorads

TUXPICKED Stemps from  feee milli-
sions, ¥l per of i par sample Lhoa-
anmd A o menk wnlegs forhidden. Elmer,
1924 Washingfon Street, Bosbos,

UNITED Shies. Largs sent, [waeoent
branze, cheee-zent nichel and bargain s,
25¢., Thirtesn dates laspe cends. 5108
(reorge Cofin, Gresnwosd Mounbain, 3alne.
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-

GET Profit asd pleasurs In collecting oid
esdng,  Semd 10: for lerge Dlustraied ol
ealabig,  Tow'll be delighted with L Band
Tar KTl now., 01, AMax Mkl Xuinbss
mailst, Mehl Bidg,, Dept. P, Faet Warth,
Tex. [largest Rare Cols Fiem in the U &,

CALIFORYIA  (nld—Cuarter alee, o]
wlze Sle: plese  and iatdlag, 10,
hnrml.n Bladim, Fax T4, Ealt Lake, Teh.

7 DIFFERERT Colns, 11 bille snd_ratee
lag, 23 Ceegrerts, 1012 Samerset, IEaltl-
mere, Maryland

FIKIGHING

PIOTOGRATHERE—Xewipepera, Bagos
zines. milvertisees par mililans rearly for the
rlebn Kimd a=d peed more.  Sleke good 1m-
egme with rour camera, U9, 1. fmaining in
nurnallstie photngraphy skaws hew.  Dhellehis

| spare-time cocepadion, guickls Iearmel at

CAMERAS AND FHOTD

home. Low cosi. l-lnn_'.' rarn whlle Iraming.

Write for fren Esok ¥, Uelvwrsal Phn-

HIJ-E'I'IFHI::IQ l-.r'l-url.'l.un Thept. . 10 Weak
rd Bl Vora.

TATGA TN S—undreds of ihem lsted in
auF new bargalin beok fest aff (% press, In
r-ll'lurn fr el and m|:I11rrn ::-Ir'1'n1'u Lenzis

athir I!'uhmugﬁnhlr.- sEppllen, %33

Illl-rl-lrg_ |.I:. Trl.l'h e, jens  £4.03
TR 3™ Yest I Kedak F:7.7 enasilge
ieal lene $E '|"i .‘-II: puarantesd and sohl on
len dere frlal ap momey back iF net setisfBed.
Welte fer Iniie mpy now. Tt'a free,  Cevinal
Camers Co,. 220 5 Webash Ave., Depl
FALAFA, d®leags, 101,

"EARXING A living wiith your kodai™
Flefures deslired. Where ssld, Cnmmlels in-
preuetions.  £1.00, Tribune Publishing Serv-
fre. 0B FEfih Ave., XN, Y.

EODAK Filss &veloped %o rell. prints e
eark,  Trial offer.  Deausdfully rnl:-':me:l 5 1
rnllrgr:lunl. s, Fruur glio §hisd Rlasmers

atn '['nll'ul I"h.ut-:- Barvice,
IIJ]- Berika BE., .'I.I'h.l.n].'

FILM And tuecles h|'|r|.ll. 11!ﬂ|p|1|;ﬂ'|

l"‘l

Reprings ¥, Skrudlant. 4118 Overhill, Chl-
Cugn
AAKE 'l.lum.‘j I photazrephs, Liamn
qu1l.'i.1.r 1 Epare ar full ilee, XNew
plas. n.'uh!ng |!|-Ii it, Ezfjierlerre unneai-
pary,  Ame Behonl of FPholography,

riran
Uiepd. 3031, 3801 AMlchigen Avenies, Chlepga,

CABEFTUL Tenls Nnlskime by sxperts.
Tine 'q:_lllu:'ﬂn. Sterling Photo Sesvies. Bleps

TALEIE Ard movle proturers mre clam-
gring for niew short eCory Blisie, plots, ebe.
Ferhaps you can wrile ope 1kat wo can ghapi
apd sl For you, (e wrlter [V.ALE me-
pelved $2.0000  New York best markel.  Write
il P fres beoklal, witheul obligablans—
Hex To Write Far ihe Talkles?  Dianlel
' Malley Chsiipary Dee., Sulte P, 1776 Broad-
way, Mew York

AR, CINETONE Proleclar and soand
quril, ke new. YWai $500.021, TLeal bargakn
30,0 complete, Flime 75 Hbe pew, $62, 04
Wrlte Ter catumlog ZR-18 aml bargain Ulst.
"'-l.-'rmm-'l-'u Illtls Co.. 213 W, Washinglon &,
Chisaga, T1

TREW Ilﬂ:ﬂ:lns Comedles, eie., Emm 2o
fzot, Fasdern panchromatic “welth processing
108 Fecd B0.35. Olass beaded 26l roliec
prreeny £ BE DeVWry Bkl © projicior 16mss
SURLL. Soumd dlse Universal, ete., 4007,
FIS05 Aft Lhmm Nim 5 100", Falhie tains

erh FILES.  Ensiman 1.9 camera $53 IO
TO0A camers $05% Libpaey, Mogull, 10840
1ipslen_ Momd., New Vark.

EPECIAL MAL Filmzeraph ramora aed
prxjecior, beth only E1805 :I:ln-'l'r:: 1G6XLA
amera. mumlel TET, proderbor msdel T, hath
anly $an50.  Lld §155.58. .ﬂ.li equipment
brand hew.  Supply Jiniled, Plumimer,
Lamer, . {ar.

M FERT Fandard slxe [m wiih Litle
§1.a0, List feep, Edgewseth, Has 155, Blug
Lafand. TIR o o

DBEVRY 189 nlllll'l:. Ehb, prolocler t'l-l:l,

T6AE G:III-:'II.I- Fi.0 10=¥ Faab BG50 megakicn
4.0, H5M |'.i||||.ril £, pre'oeiare EIG,
oHnedles S, 1550 medation sleck £¥ foot,

kedaks B2, n1-zrm-|.r|:lm.n #20. Ray, 420 - Hih
Ave, New York,
rSF'T.:'I"T w1, 855 Tunpraph TAM wealer lrie-
redecior $15, 100 foof 160 comeily £1.59,
1‘” lern Menlelwager, 193 awe, B, ]Hj‘ﬁ.l'l.l'lb..

23A
MERE'R  Stmdy,  =afisfeclory  inoome;
making labesd popalar speclally—nesisalilen,

Fgue sthers soliing them,  Inwestinent small
Froflts great.  Bosecsalul posple everywhorn
are gainkng independence using my servios,
Inferescing Feomiale Dlterabture, fully aeplalin-
Ing, free! Miller Chemlsd, BIP-1708, Tampa,
Flariia.

10 Alaner ot hedne pPIRLISE aubo partd,
petloctars, inberora, #loEmblali u", I,u' Hq mekh-
Tarnkahed,

aHl; EEDECICTOE UNNEEdal

Lumnetal ©o,. Ave. N, :||_-|,-|1u.1-. 1||
BAIALNS=0"Rant spray autiis, anl_

engine drive. one and twa pun mailels. 14

ernl telal.  Ei&sy Rirma, w;qnlﬂlﬂ_
Wil pax for tllmtlllﬂ Ira 4o Melmick,
BPox A[-8264, Tray,

MARTFATIURE :'I'.I:Ing' ﬂll.ll [T
mombers.  everldga, 1 Jammien,
Hew Yor

HOME Dusiness 825 to §70 weekly, New

chimalate eonfectben, and & ather |;r|'r|:|n|u|.
with smmples $100,  Jagersom, 3812 E. See-
omd. Lang Bewh, Callinrnia,

MIBRORE Kezlliered ab bame  Coate neap
5 eenle par equare fook: o eharge 30 cenls,
Frofitables basleess plaeing e pen  brasay
warri-off  asloparts,  refleciors, dablewars,
sloves, ele. Outles Tormlahlied, Teetskle lr“.
Hprlskly, Flater. 127, Marion. Ind

ATART *all order buziness, Inter:-.l-ilm:
Heemature feee.  MNegel, 1120 (f8ve, Didlan-
agelia, Tsdl

ANYONE Cuickly r=p radlloa by npew
method! Ten pears experlonce copdensed In
ey Insirecilong,  “Hadio Servies Simpll-
Ael™ ptmrts yoa earning Eramediatedy. Do
pheto maurse B D0 Siduimacher, :..F;Fil Forhes

New Jereey,
hll:h:lnln.

DUV, SHell, flms, equipment,
Fhim Lbeary, IOT4S Mescusnl, Detenll,

CLARA B In “Plaatle hpe" l:!l] Rin
Cady lm “Oold Merve'™ $18  FEIS pegtable
Ihevrr., peefest, #6400, 106 T 'lnll.-llli Dl
T Fawlks, "lginvier, Tezps,

1M MOVIE {amerzs anil  nreoierlsee,
for b honee,  erhosld, chorell anid liosiness
erganizalion, Tllilr'll.llru frew, 5, P. Eldef
& Compenr. Dept. A-85, Chelsea, M

BiA[M Flima £1.8  Proler
Tdsts, Tinx & Tnerdale, Waneaa,

B, Teittshmrgh,  Peom

PRODIGIOUE ﬂ[lpm'l.unllr reall, szmpla
magezlnes, o . Dvmnrraths  Yeuth,
Weat I--l-mr_]t-:ntu:_r.r

FILEE Thirty-2ix page book. ""The Kev ia

Buginess Opportanliles, " wmalled an regiieel,
Clark Hyvalem, Line Ave.. Ellwosd Cliy, 1%

I MADE £ Weekly eleaning snid renew-

Ing eolors in rugs, ring. €.  Tlalag
my Armenlan Becref Cleaner, rea hsilet
explains.  Alhambea Lataeaterles, Box 44,

Almmibea,  Calkf,

TRATYE! Bell! Thux! Anvihlmg! ,An\.'n'hm,
4 manths 10r,  Adls, Ie weed  Traders-Ez-
changs, BEoklsags, K. Tiak,

EARN Big maniy loglankag ne®l week,

WOnLD'S Greatest  “TPazalen 'F'lJ:."' 18
MM dpew) 5 orecls. Hent or purchese. Write
Himenowey Filin Cp, 37 Churehh  BStecet,
Posion, Mazs,

WEW FEnslen refler sperinls, 3812335, FILS
Lens. wanderfol value, $31.00, 1& ey telal,
Muner back If unsatlzfed. Wrilte for fras
HI:IIDF Mo, 23-H. Nerman-"Willels Ca, H18
"-1- a=hinglon Bt.. Chicape, IIL

l':IL?-:Ia- Ireveleoped e roll. prieds Do esch,
L8 pEmlargoment 20c. Parker 1"heto Servirs,
1608 - 200 HL. Mook lsland. TIL

HAYVE You a camera?  Welite for Fred
sampld of oer Blg magaglne, showipg hoo
tn make Beiter miciures anid AT IRANCE.
Arseriean Pholography, 1168 Cainera Hoidss,
Tbowton, 17, Alass,

TOUR Famrite kedak nicturs

enlarzed,

Elze ST, 10e for nuarter,  #ain.
Bitd sl megatlog I:ﬁlllll I.dl:l.i;' Addred j
srmer Fhotn Lah,. 321 Sesurities Wldm.,

e Alplees. Tewa.

SPECIAL Trlal offer: Derclaplng any
plze mll 5 renls; @rinle 0 cesds  cach,
Ieeawutlfel T Anch enbargement 20 cemis

Bend for specipl barpain |, ll:l-lnrlhu Phesn
Finishing Compeoy, 239 Ikell Avenue. Flows-
ki, Tieginia.

MOTION FICTURES AMD S0UND

EQUIFMENT

JUVET fui? Phessmenel par sk, “Fify
Diedlare 1 Week with Car and Camern.”" lisis
hundesd markel pleees for segutlves. IF yoo
fun  Lilid  pfclices, Foy cmn meke money,
AMailed postpaid on cecelpt of §1.50.  Hass
DBargalingeum XNo. 200 L3 I'll.-i!_l.'. Alalled e
rivelpl of 4o in etampe. World's BarEulm
epusder for molion ]:L-:“Lurb :|.nd SLL easterom,
l.l?ﬂnl."l.i.ﬂd'lﬁl il'||| |il;|11|!rl.: 1= Camerg om-
pamy, 159 alizom H-I: ‘I'."I'II.I!I.[D.. 11,

31,250 FPOR Orlglsi]  photonlay
Cur psled aliparisment mld usnknsun polis=oe s
frel mlory for abwve amount.  $We mevise

gt mnd sulunit e ll-llﬂlnl gtorles for
1: Eng  pictures, Delmg  located En dhe
heart ol matlan eleiess I.nﬂum-\.l we know
Ernﬂurl:l-en. reqilrements.  Balablished 1917,

Fiei hioklel,  Unfrersal arln CompanT,
4 Mever 100dr.. Westerm and Blarea Viaa,
Biollywood, Callf

sEnTY.

16 MM FILM. Every deseriptlom, garei-
fired B¢ foal, Hoogsw peafectors , il
fi. m.e Him £10).  Excelslor Films, Cin-
elasand,

LEARN Théalré managensnl a1 homes.
Ummsunl oprartunities. Free catglng. Threa-
tew Alenigers Institute. Elmira, New York.

TRADE AND TECHMICAL SCHOOLS

LEARN WWateh repafring.  Mil=s Sohosd,
G0 Migsdon B, Ran Franclar,

LEATEN Tepruriiing at Bsine  Ballanal
fypewrlilae, bried course by Barelle  da
Orsgg pablieailoni  enahles you G0 becsma
proficlent st brplmg withest the eld of am
Imalrirtog, TLEEE. Tllisteatixd  Clath.
Bent O, . I Pay pastman priee, §1 and
smell pmouet of poslage uprn dellrery. Top-
ular Blechanirs Press. Bloom &0, 208 E.
Onkaris Bi, Chimgs, TIE

NYSINESS OPPFORTURITIES

PMLASTEX  Trduekeles  offer  Smiluatelois
men an opporionliy te star m business of

thielr own, masulaciuriag art  gsaidi, nocels
thes. saprenlrs, &le. = Plastex gnd Alarble
fmftatlen,  5c materie]l males 81 arclebes.

Itubilier meulds furnished for epeed produe-

ffonr. Hmall Ipvesimeni brings hip reburns.
Bince the rrash, fow-priced geods pre needed
and this Elme mests the demand,  Tnieres ng
hididet  malled  Fres Maalex Drsbairles,
]T“F'il:' A, 1055 Waoshingfon Avenui, New
qur

LEARN hWlarbleizlaz: Anarl Baslngis peies

el We Imsitoet In sl Branches. Ohuer proc-
¢8f brushed en . maneesbe.  wallEboard,
e, Diemeinhles polished  mmarble,  Alnilike
i #5. Bets En four hours, Exeellent for
roveleies, mlatums, bollding  erlm, tahles,
floors, gardess fumniture. ansthing, 0F lster-

aitiad send allme Fof nmrhl.-:ll.c.l. snreples and
campozition powder with direcfion: how Lo
e, Cowell Imsltute, (irnvling, Mieh.

170 EXTIEA Moner vlans.  Sarazine and
Infermarien, 102, Homo ledssirles, Bevings
bgm, Mobr,

£100 inpmthly, maraging factary unie.  Egse.
lmlde work.  Frie plan, Wlaes, 22554
Bi'way, Bew Vork,
GET ITeprrels of mall. Your pame in qii-
TEEOTY senL o 0,800 firme, 256 Hampls
rert o, Mrpeg, Itreeiand, Fleorida.
MATL frder amdd light manufarturiee bms-
Imtas—"00": Pl selling iFpewelier  rlb-
lsne., ]'!1lrnlﬂl marklee makes hest §1,060
flbbon  for  13c .:—r{ offite & Eepmating
prespert, moedhly, Send 3c for smnnle anl
esnplets mail onler nlan.  Hikben Iek Cors
poratlon. 100 K. Allehieen, Chleaga,
YO Dun buslesss—making amd salling
nrefilable procects,  Wrlie for free 'II:': In-
dusirial Iestitute, A%, 250 N, Mlchlgan,
Dhleapy
DIATRIRT TORE—New Tow-r-Ro Produets,
B3 Bagle, Iuffalo. M. Y.
l"l.lﬂl-l'l I..-\.'I.E—ll'ir ligerstare will surprise
Fom Telfest, 4003 N, Kwler, Chirags,
MAKE Money ar home—315 Laciy gspmen
ronfeciion  lormulag—E1.00. New  sbectric
OFnpuEper—§ 1300 complito. Husrklessn
HBpeclaliy o, Hotchingon, Ainnesats,
FREE Adviee 15 usually worthizss. Honk-
lel deseribing depreasbon-proad busieseas, writ-
Liods eect experlencd, 250 Ihamd Proceasing
Lompany, Washinglon, Ik, 45
ATART TGuslness, making prodiocLs
self.  Tested formulas. Catelop free.  Orim-
steail, Chambal, Fdwandsville, Tllinols,
FTOMEWRRE"  Prapozitiom  30—EL 00,
Homewark Service. 23 Wlasd, Tobedo, i
DPERATE Maner-making spare tima buye-
lssead, Honl e poslage fof oer g Oppors
{enliy Lnvelope™ 0t%a full of soportunbiles,
HighlagSsp Tbrechers, Owarze. Viezinia.
loann MOXET-AMAKING Formulas. Tella
sail bawr Eo omale and sell almost erersibing
under the sun: casmetics, mwcllags,  esil-
receis  solufioss, hevleey soliutboss, bevers
ages, chessp, chewing gum, clesning prepa-
reilons, extroets, helr prepmreilans.  Inks.
Dblulng, beather pallsh, micears, pechemes.
rolishies, Eypewrlier ribbone, carbon papar.
waskleg powders. Mauld soap. and hundreds
#f ather profitable arileles.  Hend s maner.
Jusd write s posial for “Henler®s 20bh Qens
tney Bk of Formulas"™ Pay nosimas post-
;Fl aml #4, Pegalar Mivhanics Press, 200
i UOnkarfe BL, HNsom B02 Chigsgn,

FRIT =
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DOUBLE Yeir fnemme. Aake ornamental
] Ludlding preducis.  Bell ten dlmses cosl,
sl sveryuwhere, Aedeit capltal slamis yom,
Camplets  informalion free, Colorerete  Ine
dusceies, Iec., Hollosd, AMkhigan,

INDEPEXDEST, Traveling buslssis cars
riml by awininoblle. Owr portable elecirio
machines Te-level butchers® choppbag blocks.

I.n:r o operate. Bz ecrnkngs. Tamth
1] ml;u Sireml, e Yark.

Wax® More momey? ThiFty-six b
boak, TKers I|:| II-'.I'II.IJIHF ﬂpm'l'ﬂT

sonlalng  serrela il |.T||]I1:I-I!I1|JI'I-L
Ii"a fresf Culler J"uI.IIIE-rn-. Raadinz P
HTAME Qbings fres fib-page “uﬁr to
ll‘nr;[nm I:mpu'lunltlu. Sigut,
#ojpirln

HTANT 1.|:tl-| business answhere, Keery-
I:I'Edl_'l !'urﬂL-phn;l,. X rmanvaaikng,  Maywond,

I raadun ew York.

WHUOLESALE Drectore J00,000 FLIEles

162,  Ofher wluable Infermaiiom.  Aloren

I i Pl Warihis, Mlasspchiuieiis
YW ‘.I'un' owm  buslness—Ikepadring  and

reluslhlEng vacuuin cleanir, Welte Tor free
ratalog—narts, prices—armature rewinding
and dealer reneweil Teeuuin cleancr whakesale
prices, Quick acllon—biz profils, M= eapl-
fal neaded. He-New Sweoper Uompany. 2
Mratket Avense. Detrail, Mbehigan.

FREE mklet describes 27 mplans  for
making $20-§100 weoklr in home or &fces
huslesss of Fpowr wm e Co., 214 Grand
Br., Mew Tork,

HUCCEEDD Wil year owm neodocts.  Maks-

el themy  yoursell.  Formulas, proccsss,
trade-seereds.  Analyileal service.  Catalog
free. H. Thazly Ce. Wasklrgion, Id. O

CHEMICAL }:q:-m wl!l 1-rn;|n rmln
and grade  aroregs, llJ
W, L -L-‘umrnlnnl. Fh I, :H- ﬂurlhq .n'l.nll..
Byresuse, N,

THAXLY l':-rmulu oresduce parfed porod-
uets. ALl lines. Catslog free. B, Thasly
i'n, Washinglon, U5, i

LEARN ‘I'hu eollection Dasloegs.
COIME. “l resulis. lnlu"ﬂ-‘lnr
“ARHIul Collecting'™ free.  Natlonal
Lors Awam, Long L, Newark

OPFERATE Chain of vending and amuse-
memdt  machines, indegandent for  1ife
Flari smsll, grow bBlg  P. um;, HEEL
Farg Main Jll.lr\ullll.| IEnchesdar, .

CHARTERS: [Felawars: I:I-III. cheanesl
Fris I'uri.ﬂ.l. Calesmlal Charter Co, Wllmings

J=l,

EARN Large lneoma witls “chals’™ of pes-
nut-clewing-gum  vending  marchings, El-lrl.
finall cipllal. Parlloslars free ru
jr"wp.. DeKalb and Fremlway, Eeoshlyn, N

MIPCORN Mechines 51!5 up. Momey mak-

Caod in-
hoeklog,
Colleo-

nls.. Karchaldes Coo, Hardlog, Des
nes .

" By malil. Books, poveliles, ber-
Ealns| frea. R,

Larce Emﬂu. Fa
Elfen, [E6 3. Dearbomm, O - )

ARTIFICIAL Marble senbtary floacing,
Initrirctions eofeeing of cement fooes
ing %% finch fhick, Rrepreal, all coless, |ow
eost.  Ornemesial eesting, concewis plasker
papler-mache deceratioms, pards=n Ternbiore,
staiuary. fexible molds, particulara and [1-
#lti_ ony free,  Chrls, shler, Klmoni.

tn!.l'..l.E'E .i..llhlhl!lnl.ll -.mrr.lu. eolarful Ilc||||:I
FE, 0 pa BE! FallEr UnNeiney. el
tles, tableinps, hochends, Boord, whelalnnes
Flard, inexpensive. firepmoaf, ena wand.
Betrel cement m Amazing  samemles
Fe Jebam A, Payn, B0 Geands Visla Drive.
Lsa Angeles, Calif.

A RICREIXEASA (M your

arkling Glaee Nume and Number
EEH lru.l-.. slEns. T

[Eip book an
it fni Filmer. 3 -_E,I_QLH_

LD, Woeaie

*'H::E Huulmii Tulbide—n Hutlrm Alls a
ke mewd fin htl' i, 3 On—
Ernkrupiry. Jllbl:lkkill'l"llr Hraker,
Chatlel ll'nrl:ll.lﬂ Cleizenahlp, Chntrarcls,
‘oot bchila, Corporetled, heads, Huoshand anid
T I rad. Hase™ Simtag,
aled, Partaerhip, [ ping,
Tracdemark., Tames, Will, Weights and sesss
wred. Pusiness asd Lexal Forms and masy
atlicr suhifedts, WeLe e ""Husine=ss Ouide.”™
Tar postman 200 plus Mo fesls podlibe
when boik I3 dellversd.  1"onuler Alechanire
Fres, Heom 807, 200 E., Onisrlo 8z, Chi-

riirulnrs
lenpa.

grn making—
labes

oc o
FIFTY Burcessfu] mall-order progaadc
Addibrags. he Hamp, 3940 Aletmopolitan, 4O6l-
2 T0) .
MAKE Your cwn Employ sgrents
wourself, Tallel  arthelas,

P, aflraclie
Wa furnish everything. Valauibls book Tree
Metlanasl Brlentlfie  Laborstories. 1R W,
Dread, Michmond, Vi

FIREWORKS

FIBEWOERS—Make all Kindsfl 13
imiilas 53 J—<Jle. EaATampa LW,
Place, Chirago

MECHANICAL Aodels,
g familiar with the “angiomical
ifeaer™ methad af teaching the physiology of
tha human bodr. FPopular Mechanbes hag de-
vebapusd abmllar arrurate madels 1B ihe mes
chanical fleld. Alodels now oy are Wreight
“Whirlwled'™ 300 Englne end Osean Liner
“Europa.™  (Hbery Eo follow, Every past
elearly shews and the pame glvem  Inwalu-
alide Lo plpdenty ail all who gre wecbanical-
Iy :Iuﬂlnrd. Frlze I1j.I:IIJ each. HBH:! mw
apywhérn upon pesedpd B oulaF
Mechanies Press, ILoom E'H EI:II:I E, (mtaris
Ht., Chicape.

IEE;

CHEMIETRY

CHEMICALE Amd sepplies,  Any quans
wiey. M“H:!EHI' Expert formula_serv-
ire, Winn mieg] O, EGOD IEway,
mirw Yoark.

CATALMGG  Listin EE-IJIJ
chemisis”  smpplies, 'I'ﬂlJ f humleal,
selantife bouke =ent I:I'H.'IH:I
Materlals Company. 'Hﬂ- I'-. Tlat 8t., ©Chi-
cagn, TH

THEMICAL Tee- !|[I.'I:Ln| lrsirurtlons. 3,
iMechinery unneressary. ] Nell Tasker, Ak
mukin, Peasiplvanis,

'I[.&W'[IME Far chambei] experimentar,
Hursdreds experiments,  Allustrabad  S0F
Teehber of upr.-rl.rnmu 150 LRIE-IT chem-
fenl apparsise cabuiogpus Db Leowesl prloss.
General Chemsleal Ooo, Reading. Menna,

JOIXN—Ameriean Amabeur Chomiate  Bo-
iy, Jowrnal. partieulers, 1 Lensing,
MIEthERnn.

OUTDHMIR  Sparts  for sveryone—Ening
Chest all yeis mund wiibh ald of bosk pab-
lizhed By FPopular Mechaniei This verlia-
hl.t encylepeidis mot only Tarnishes hupdrals

Irdeas fuf new pepalar spoTis for eTeTF
I-IE-I.'Il:ﬂ af the year. buol also glves complels
Instruetbenn far making the necessary squip-
ineed at wery pmall mat, 350 papes asd] 850
illusteatiens. Hend todiy s i full of
thiedlls and exeltement for winisr spart en-
thiisiasts, Mallial pastpalid apyehers for 52,
or will be semd A3 'EI.T;. Ve any &dilfeas i
II. 5. Elmplr pay man when deljrered.
Fopuler Mechanies 11, Boom 303, Ekj
East ©mdario 8., Chicagn

FORMULAS AND TRADE SECRETS

10lusdrak fons
1,000

W Mlsakey husiness™ T suppldy samples
of posde my  Foremoat I'nruuhgp T:m]u-pn—

that’s Imsmred service—why wasln money—
time & uneertalotles®  Exe-opening  dnters
h_lﬂn. FP-1T0H

eating offer, free? Millar,
Tampa, Flaoride.

PERFECT Auin ‘f dresslme formula zenk
I'u E_BL. =¥ eumniz J. Dhyan, Welsh, La

TWENTY I:III:I.EI' making faormuobas.
ona dollar I:Illli_l T,

Murgan, Hox 25,
Marristown, Tenn.
FREE Formula rataben. latesd momey mak-
ers.  Western Chemieal. Salem, {rregon.

FORMUTAR, Busines :I'l|=|=ur. Litrrature
Tree. Belfer, AHE N, Keeler. Chirago

PORMUTA Fm' preventlsg runs | ll1h
headery SLDE. AL Iklass, 1340 O 2t
| F I

FREE Formuls ratalogue. Analrsls. Heri=
elain, Cheslel, 908 Prospest, CGrasd Rapils,
Michigan. _ o

ATANTEED Formules (i gny pifooes
f1.8).  Cleveland Laborstories, 711 Cleve-
Hrenklyn, N, Y.

CHEMTCAL: Apakrzls; send sample pags
tirulars and §5.00, Medizine i, Alip-
silorles, sbe. Rellahle sercire paarasdsed
¥l BHrothess, LD W. ARth 8., Chifasgo
15000 PIE Muaking formalas. ]
Towing and many othars: Accldents and emer-
Eencies, amrleultuss, Alleys gnl amalpams,
arilal"s malerlals, heveraped. cemenid, glies,
pawies, mucliapes, bleachling, rensvaiing. cod-
aring meéale, drekng glass. heat iresbment
af  geetale, househeld formuolas, Io8 cresss,
cenfestloneey, chewlng gum. Iapldary work,
exierminating  ver=im.  isbricents,  palnis,
tarniches. nholagraphy. ndiments, canning
farmulas, rFubher, seap, andles, soldeTing,
tolled preperatioms, perfomes, waterprsing,
fireproaflee, writing materials,  Just wrile
l'nr “Eelantile  Amirleas Eeewclopedia of
Feormslai," Whes pasimen hands yeu book
peF §5.30 amd pesial charges. P ar Ma-
chinles Press, Roam 802, 200 Ontaris

A, Chlcaga, TN,
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M FPORMIUTLAS And big Mustiraied cad-
h 24 inok Hhap, Fark Bldge, IIL
| Fial:llu'lll. [N ewask, pu-nn‘t:ﬁd.
rec nsiead, Chemisl, BEdwards-
!u L'“"Ium.:.l !
FCIH‘.I:II'L.IH Hemamges, -
extracts and olher proeesses.  Valuabdas in-
formallon free.  Fermyly Commamr. Sth Ave.
apd Prosd, Seeitle, YWasl,
HUCCEED Yith Iimur e pEoducta, Klake-
wil  themn  yoesrael Formulss, precesses,
trede-secrets.  Analytleal sercies.  Calalog

e H, Thagl I.'.h. Wasahkn

MAEE Your awi préducits. Fmploy agents
yauseell, Tollel arileles, soap, eErrcts, Wa
furnish everpiking.  Valushle book Fres
Matlonal Sclentiie  Laborstorles. 19907,
Drasd. Wlichmand. Ta,

mnnumu—nm-ul- tested formulas for

reasomakle,  Emples

;FHI L-lhrll.n']lll. B! Pactland BL. Tioslan.

(118

FONMIOT.AR Al EEnda, Lulalsg  Irnii
Clavar Lataraberias ("0, Park Rldee. 1.

20-TEAR Beory of Flyvlag o plefuses.
A manumernial work—somplete plotarial his-
tory of nan's eforla U cofguer ibe alr from
the Hullﬂ- “ni.‘wh:m mlnthd“rl 1200
rafi pEIRCE & [ 155 < YL
ter.  Orizimlly mublished |m % iz at Il'h.
peliieed Lo sell while ther last at anl
per pet. Bant prepsld ugmn pecelnt
or 0,7 anywhere Im 17, B, A, P
Mechenies Pross, Feom 803, 200 E, Ostarla
BL, Chicago

AGENTE WANTED

KEW 20 Eeller! Show snywhers, make up
e VG0 prefl.  Eoery hoass Aeeds 2 15 10
zlppers Tor elothedlines, awmilngs, e, Amazed
eversos, Erips llke velvet, helds 3§ fon.
Mnsger l-l:ruflf releadi 1rlll||nl-|:|'. Balld mieial,
weatherproof, last  forer Hample  free,
&l r-Hnek T, P-d18 'E'ijnul'h Chilears

00 PROFIT! Gold and eoloeed slas
letiers for wsiore  windows, offires, irscks,

akigns, ManoErer 1etters. Eml:llﬂm.. Kazlly
applied.  PPermanent  buslesss,  Neonlis,
Akran, Oh

BIE M at home rtunities. Mo
-:lmlll]n.- artlealars I0e. Helgel. 803
Garden, Hariford, Conn,

AMAZING  Lawpelesd,
hatiery inventiom pays man
1e! BHavea trouble, mT iima. irer
eager hurer, Inatalled rn!m.un l'ﬂi Balifi=
ple.  Landls Manufesturing, 604 BRobinson
Ave,, Allanthe Cicy, M. 1.

AQENTH: Siaisf

unrantesd oukoe
l;:_'l-. |I.H:||

Aaliid & paeket - Rer
proteciors. . Bample check wilh Four s,
whdress, 2he.  Fiamping outilis.  Emblem
vihecdin, check-fnhis, neigs plates  Flart MFE.
., 293 Depraw 8i., Drosklyn, M. ¥,

BEIJ"-I..-I}EP'.IHI] Line Inrk. !crrlHHn-l'
mrw,  Every hosmis & proamset.  Mimwe dem-
ensElralion menm 'l.l‘, BN padly, Hampla
15e. O-K_Line Laek (smpany, Tolado, Ohin,

EEF]‘.‘-H- Four $1 fems by ml.l.l. 1T
P, TIL

Fruitt, Brookfield,

!nI.l.'B:E T it 315 delly inisdocing mea's,
wamen'y, children's finest  hosfers, efinkls
wear warranted or Tesd mazingly low
prleed, 128 seyles, eolera Awls and healery
given prosierers Me quirk? Wilkmle Fla-
slery Do, C-078 Midway, direenfield. Ohls

MAKEE Oallan delbelsus omangesde. | 10
mlmld. P, Gelgen, d658 M, Maplewsad,
“hicmgn.

5.1 PROFIT—Xew elevirle SorniponT-r.
Teetnllp ot 345 50, Yoo ran maks E58L 08 por
Hnllh. Eut-r!ll}mlm Epecinlty Co., Ihept. E.

udiful

“HOMETIIING T ferent "—amart

. mirw finlt
rugs. Bample $£1.79 postpald. Ga pLE(E[
Cheless, Mase

BIG Profiti eelling geoceries, moloe olls,
Elni, stook  minerals, In wrmsn Frios,

¥l & Heowne, 16802-J Ba Stele, Chis
Do

IT'8 New! '|-'|-'|.l'|1|.'-|: olothes. spotlesly ﬂnle
ikt sabhing. n'g' womsas buys. 200
profit, Fetaile 25 Ig mepeitar, HSample
E:u. Atlas, ChesterSeld Ht|1.l.un.. Dapt, M-12,

CABH Tour spame 1=, 205,000,000 vwneo
anxlouily awalting redlo’s createst lruun:l
—fbe malie elminator, t‘-unlr J
Bample amd hig- money BT
il-l:ﬂi'n.l.ld. Hedln HI:II."I:'1II1.I L'FI:I:I'I:II.I:II

Ingtee Are, New Tork,

BTAHT Dusiness. making products your-
aell. Tresdeid fosmidles. Calal feee.  Crkne
stead, Chemlst, Edwardscllls, Ilinols
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P‘ﬂﬁ_ull lon, m mnﬂ.ln;, LEL 8
EE L&D, ‘Waskinglon, T

FEOPELL-(kLITE: :I"I'ﬂ-iﬂ iEents. Beag-
tiful mutomaobile omement.  Herolved  pres
ducing ¢|I.‘¢'|$ of enloge:d I|k.l'|1|'-. Fropell-o- Lite

pLLL]
Elichen utenall. Heiells oo

I’J.IEI'!"IT HHI Ing now

£1.00 n dapen,  Bampbe 130,
o, Dheik PAMM-E, Hradfoed, Fa.

T

DUILT-IN Fumitume adds  convenlencs,
comfort and beauly o Four home &L veey
low eoel,  Any himly man can bulld & great
warbety of this space-saving furmdture frem
Ihe easlip-fedlowed Invirecllos: = aur -
markible book, the only ome om fhie pubjest,
Dsellvered 8n yomr deor & L I, Bimply
iy powiman §23.50 and postege. Pupular
[echaniea Pros, Boom BI2, 281 E. Onteclo
Ei., Chiragn

CARH Pald for Gwiterilies, insecia,  Sen
Binclair Display Adierllsemesi on page 164,
ATDDING Pencll, Adls sechanieally; new
Inn:utlln... seiling |lee wildiiva; blz profits—
EII u-r wholg tlme. Add-O-Graph Co,
Dept. 37, Buliliie Mk
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l-ll-'l'lll-l-\. £1.00 -vrth TP‘F o 50 'il-i
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A.00, 100 signs .l.lHIn
Lrd _Ave J‘T
NEW, I"mﬂl.l-lllll—ﬂu'll autn  plen Al
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ﬂiEL H-48, B Maln, Akrom, Ohio
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E eemla per aquaes fool: you charge 50 eenfi,
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H‘r:l i,  Deialls Trea.
iﬁ\"ﬂﬂl

!l' 'IE!. Marian
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}u:nrll: Canvinelng sampls feee.  Ibestover,
A1TPM Dreing Toark, Chnleag,
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metel, wood, glass, lain,

Eelermm, witkout bheat,

30% PROFIT Im the Everlasting Match.
filmt or frivtben. What makes 11 BEghi?
winid ean Blow it gut. Hetalls 500 Eam-

# ame] dmled wlan 20 New Meilhosd Co.,
Dhaak T prm ford, o

BTRANGE Chemiral eponge cleanz fard
Ilke megle. Itl.nld'lﬂ lul!u-l:llh:lnl drud-
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PRODUCIBLE Propositlon. write: Amallo
'Fl'«lllﬂrl}!-ﬂl. 46, 32 W. Bilmm, Buffala,

LATERT Bclentific diworery sublly per-
Fumies ihe enilre home. Fliz any Ll=hi hul:l.
ol d FPartheilars Freo

Thiimi

-nl'ln“nr nmnl'-ls; le,  llkidela. IH‘-.&

arth Cra EAgn.

EELL II:I'I'-\:II'EIII:!-IE hy meail. Detells frea.
;_FE'L'.'I"_;H.._ Mo

.H-I]-I!ﬂ'ﬂ Wantal b supply famous = Zanal '

pecucts steady  rusinmers oo I."ﬂl1.||ll
Toaled, I't-n-'lll pay ﬂ'l'-“- wiwkly =p

hegins I:e:lpl'll_ Wrlte mu-m H.II]l

Route Mgr, 705 Menmouth, Cincinnath, [

EOEHLER'S Blus stock and changeabls

signe,. overy deseripdion.  Prooositions fl.i_'.';i_

Larweal prlees. VWr I.l.ll q;lll.‘l'. Koehler"s,
Iorth Egr_l.h, lih Ml

MEN—Wamen $1 lﬁ- 20 Azlly, ﬂ-'lll::,ﬂ m
homsehold necescliy that "DEI.II\.

ten golid In erecy homa BN |||. Wrlkn
Rang, Dot L1, 3187 Flme 5..
B Leesala, Mo,
FACTORY To wesrer—23nst  oulstasdiee
all year hlul'ul Mlne: 1IE‘ mmnmlsalens tkan
[

similer lines: men's semi-dress
panta.  Unifers umhlullui Terre Gar-
ment Cn., Ino 1

MOTIL Tabs; i costr e,
asila for 156  Bampls and Infocmation Ires

Fatlongl Fitre Mrmem O, Bt Lomis, Ain,
Eﬂ].'n]’ﬁ'l]ﬂ In-nlnr mard Pmml-l Hur'rl'r-

iy, kinks,
ll.'l:l-. .*-I'lm u:.l H‘rldhl‘.
furnlahs o e “ a A, IEM: a:,n
orierknog, a

penawond, 'E'-:hl:lpn.
B9 PROFIT. P:rn test_offer. Thanom-
emal Cdepresion gel Ramsrlones, N
way walve ﬂ“. I'.Itﬂ haadlight  delectora;

Westhaven, Konsas CIiy,

Ellmu:
G0l TROFIT Belllng myi Fai lkeht-
er,  Metplls 230, doadc vem FLA dngen,

Hmdm The Hyears Deal Mz, Deak PAL-23,
Dirmilferd, Ta,

GEXNUVLINE Gedd lettera for ploea wimbuwg,
El.ll.lr applied. Free sammples. Liberal aoffer
eneral  agenti.  Slemallis  Letwer Co.,
-Illl-il Borih !EiIE. Chiragn
PORTHAIT And medallion agents! =Home-
Ehing new in minisiures gl poriraits, 300%
rofit. 01 establishel house. Supe Tearders.
Jusmpal Biuding, 864 Wit 17, New York,
1005  PFROFIT Sellng moseymakleg

lang. ¥ brings sempla and porklezlare,
F%mrnt, Eox 4, Chevelan<d, Ohio
ART Mall seller—Free sumple.  1Plans.

Clreulars Tornbshed.,  Beewepon, 232E YWest
Firn, 1 A

Eirn, Loa Angeles, ©afif,
ENGEAYELD Neoe Hil.-ﬂ. ||.n|.\_I numhil'

Elllll."l desk plates. windew e, prof-

L& large. Ferett Thees Wlh:hrnfn 1, Mlane,
e nesded.  ELAS t'l'ilﬁ'
= -L awﬂnm
PHROFITABLE afne

BI0 Money applying gobd |=ltlsls on auw-

Lainobillis, leal I:IIIHt Lilay, Hu 1:|.ltr|:-
samplea

Limn

mate. Ng rancassine.  Alaywood P1.|.I:rlhhrr.|

I3 Ttroadway, Moew ¥nrk, i

" Run-Proal’” s
Baviip==qbir.  §1.35-81.902
d alery—dme,  $1.00-%2.90,
pperlar Hosdery  OCmimnpany,
i Hi, Mew Haven, Cunn,

iﬁ'l-'i" 'L-hlnlhlb]-b slgn sells to sores Tor
1.an, l.plﬂ.l: A pealil 5005 ieulars Fria,
allann !l-'rltrn'l =, Akn
[ ¢ withoel
mla-l:-lm: 'ﬁhlr.l::lrld. IEIJH' dreal Tepeater.
El:lll'n i l-\.l'«ﬂ'L Bimsple feee.  Hesen, 4IL0F
Irilnig Park, Chimago,
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Mem's  latest T
Licllird"  fualilasd
Catalog  fres.
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MAN Ia rach bswn to plols & ta,
reflectors, bathrosn h:lmh :uﬁnhh .ﬁ .
mirmars,  thendelbees:
rapltal or ezpeTiencs Tnllhll. Bl-p'li H-i-l
af ninulfaciuslog et home starts yom in big
maney-making  tmaliness,  Ouwifil  fusslsised
Free nperibeulars  amd Gum Meal
o, Arve H, I[keealif,

MARE Tour own préducis.  Empley agenls

yourself. Tellel astleles. spap. extracts, Wa
fuenlslh  everything Yalushie beok e
Nutlanal  Brientl Timhoratnorles,

“HHE Richmond, Ve
mﬂiﬂ ﬂ"‘."’.’::'u"":"'ﬁ.“"‘h

78 @ald Imltlals for his su

I]. il make F1.45, Ten oriders 'ﬂ-m.l' BasF,

far _ pargiculers  snd  fres eam
.|'|.II'|HII'I.I'I. Menoprem Co.. Dept 40,
Mprazpe, M. 1.

AQENTE—Oppestunliy 18 maks mansy:
hoak contelming 3T succeasfil Disiness plans;
home o affice: sesd for Pres  introdochborr
l;utlul‘ Elite Co,, 24 Grasd Hr., New

Every samar

BOMETHING Tw# hoasewlves wank A
slened guarantes Eo mave monsy anil Ilmt}l'ﬂ
vocdleg, XMoo eampeiltio  400% nprofit 1]
fremee pequired. Staljen O, Rex 15K, Ben

Heps. Calil.

MAKE Your own . Employ agernis
voursefl.  Tollet arficles. s, esleaetd. Wi
furndgh smryihilng. Taluihle book
Metlanal  Eelentife  Laboratorbes, 1BEW

read. Itbrhmond, Ta.

CALTFOERENIA  Perfomed beads. selllng
1ike hot rakes, Agents  eednin Eaner.
Catglog fece. Misslon Feetory, P, 2328
Ples, Los Angeles, CelE,

WE HI:IH:' Yo 'III:I.HTI:- » ;Jullll- HHHBI.
eriracie. meffnmis, praids.  Krpariescs
ennecesskry. Carpatbsn Os.. 840, 8¢ Loals,
M

Mim's neekwear—wonderful  proga-
plilan. Asbtsr A, O0 l'.ul aEh, N Y,

FLAYFRIMNG E-':Irll'tl—ll:lﬂh Fieiraelry
Latels furfdahed. 6009 prediz?  Whirl-
wind manev-imakesa?  Hepeilers! Free of-
fer, Thesias Manufarturing Company, In-
dianaral|=, Ind

CARTOOXNING—et the weslil's mail -
remafull crrtonnbal ell yoa o 1o deaw eaT-
Iissfig, TEFEERE Im I'.L| new hnut |:|m ETETT
slep In carinon ard Cils g
moestion a I.lﬂ:lnlllr -‘Il'll- Hl‘- Ellhﬂ'l'l‘blb'
1Mliysirafed, Pay Mul.-l.u nrlm -H' 'hut §a,
and small amoont SDIH r e
1ivers the package C. D‘. Fu-nl-r M
ehanles Press. Hoom 842 Onteris
He,, Chleags, TIL

:I.I.hhl:.-EH:l Faur s ;p weld., Farmula
rataleg free.  “Hemim, DWW, DParkriiee,

rrv«r- pruduids. Makn-
el th:ﬂ:l mnrl[ OFInOds. [PEOHBSsEs,
Lride-seemeta. Analtieal IMI!H. Cataleg
Free. B Thazly Co, !lh|l_:m|1| 1,

THAXLY Formuolas gproducs perfec) prod-
wrta, AN limes. Cstslog free. B Thaxly
., Washington, 0, O,

FREE "Rosklet of money meking oppor-
to=lriee,™ pew §leas, oflgleal plens, iosey

mrakl BECTEER -I.I'Id obther TRlushls !Il.rlﬂ'l'hl.'r
Llan, MNofs e peddlin -dn'ﬁ-uL‘ﬂI‘.l.. Ellis
o 14 HI f

MAKE Your ewn peoducts, E-l:ﬂl:l:r nErnin
urself. Tolbet mrileles, sonm, eICrescd, Wa
urnish evarylhing, aluskls boolr  free
Matioeal Selesti®:  Laborstocfes, 1950%W
Olraed, Aleklmeed, T

BIGE Peoflt putting our gesulog gold Jeaf
slEn letbery on eore windows, DerT e
unnecessary,  Eammples.  Consolidated. ©F-T
Weil Vanlburen, Chlmago

A ROBINESR W yeur own—Making

srkling glam nams and romber plates

eckirlaand dlgni.  Big boek and ml
ree. K. Palmer. 502, Wraster. Ohbs,

ADENTBE=Clever  Tarention| Iseapm
makes nu:r pen & fountels pen. Fast ofles
avllar} pruflt, demand In-l.'-nlllnl hﬂ‘!
where. Imslve terriiory aoff Iﬁl-
frew, H, Marul Company, 'I'Hhun il
Mewr York. M. Y.

AGENTH Everywhers making maner with
anr line of kitrhan epecialtirs, damenled in

all Bames. Flg exrnbngs passlble, Wrlie to-
day lor detalls. P Fillger Co.. 333
T Miw York.

PHOTO Medalllrm men end women. the
lirgist lEne of phato noveltlea 1= the world
laowress, p'rlnll. qubskest  service, for
catulog 200 moner malers.
LHATTT F‘hﬂl.q-ulllﬁlr_l' ., lee, ER-RIT

Girmvesend Ave. Drodklim. M. .

HiGH-GRADE SALESMEN WANTED

BEN Wanted—1tr world-wide indusirs,
Apply hy leller oaly piviee &pe. SR
Indusirr. :nll:lh-'l'll-'l-:l. maln Euil-
Wlen selested will berome
Ized Nawinizh drealer om eur caplisl  &nd
faught hew ugﬁ"ﬂ"ﬂ.ﬂ":uu annual ;'Ef-t
- nmi neGEes
S
g [ 5 E1E ] 'r "
ﬁ}ﬁlm Co., Deept, H-N Frropari.
L

BALESMEN Repori when poihing el
pella, h":'_llnn Hano

;Er-h-;“nﬂ ﬂ i :'rr'lr mm ll:;'i. hllmn-.
Elrl ? ;I 1|th:| II:-uT Hi.rrl:.

4
o et B e, g, o
274, Fan Franclas, Calif,

H huys  business
piallenery: largest leae: highest qualles:
nurlcloest Irery: Blgzest mmmllllm. Froa

fuls.  Exnerlencs unsstesary. (il fros.
Wilkens. Depl. 555, 2100 ﬂlll:h'l Chirapn.

BA EN: Emmeriemeed men to #ell &
patemled §58  {mearly  |sdlspeesabdel  devies
I|:| I:Ilrhrr eheipe mnil jobhers. Exelusive tee:

eontriel.  Libera]l coamlaeslsn
Hh'! Hb“-‘ ropuleed, Sigls mEe, arperi-
ence. references and terribory desieed.  Fred
A, Fiafleld, Manhattis RIg,, Chisags, TH,

Grapa  Jultm;  sherrr.

. champagne. Bordepar.  Triel  gallon

1.60. T mrlees. bip profis. Usfergrape
. IMusfingfon. W.

NEW TUseful real merit quant
offeap,  molleged, busglnees  gstehll nki,
Loads of dollar Gillz waliing for this pen-
parlossl salles I'l-rnuntl telay, Ajur Cosi-
rany, Dalips,

sLlEs
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10 MAILY, Newest teade hmster featur-
mEg F12.50 electric lamp  cloch  far §563
Merchints  gusrasieed wesnlls or woney re-

Btimulators, Dept, 17H, 4311 Hee
venaned, UhbEgu

BREW, Pateinted flashileht E=ld.  Sells for
5,00, your profit 200 Qkeing ueed by 17, 5
goernineal amnl Llifge eorperatione. Excellsnt
proposiidon  Tor salesmwen, with or without
rar. Weite for saled plan. Powell Slgmal
el Coo, Wilmirgion, Diel,

ORAPESUGAAR Predecis o, 850 8o, Los
Ankeles Hereet, Log Apgeles, Callf.,  Want
disrributars for exeludve terrltory.  Blx dis-
Hecd wing lxpes, il BOL

T MOTHOLENE, One applicatbon perma-
eently mmk proofs ell fabrics. weolens, Tugs.
wle,, lerewor, Bemaant and rasy 1o aew. lmve
ing no cdor or siains. Wholesale disiribastor
g well alrug and clipartment slorie Pro-
incled terrltory, unlimited possibilliies. A

duet Eevend eompailition of preseni Ears

L. Trejan Lalsiraleries, Delmwers Acanmin,
Cirhoes, N, Y.

FERMANENT Cleaner ﬂll.lI'IIEL'l.I‘.'I... far
tolleta Works astamstically from |1u|,h Lasi,
Ieemmlls e.  Bamliol, 206 Browder,

BALFRMEN-DISTRIODTUTONS, New autp
thre padch; guarantesd 19 00 mdfes.  Has
pElrs Bloweuts permas=ntly.  Belli e,
ki sbitlons, tire shiopd. Baleames’s r.ll-nﬂ'l.
B, Up to 00 o dealers, Eagy eell-
er.  Fxelwmire ferrilary.  Eeomamy  IRuliber,
658 Heskherilt, Hedn

jIE T BEF Dhally: blegise :-ll.'llh. Iles af
men's pwlis “Hl-l ;I‘lll.'lﬂ- ¥ conditions,
Amezing walues 11.85 III M, BLA.BG.
BIEBL, Alas rllnnh:llu 1II|"'I.-|H. 1openils
poil bexs® malte  iREest ommbssbon pald
In adrenee  Libsral bonus.  Fres  ootfie,
Flalp afs and aelllEr  easseiene. ".Tlﬂ
er, Inc., Dhept. 3%, 5330 Seuth Bpauld-
Hiig Ave. UEhagn.
APLENTY Niew and ddferesa—Fast #ell-
ing B2 mnil 10¢ merchamdlse oo alfrartiva
etemler cerds.  10%  cannm.

o |1 "
d!l.ﬂ'l Adrmll_';:llllulmllrrﬂ. |“l||JI IHEEI“'I

Nk resl
Weelil'a E‘EJIJH:I: 715 Central, Speocer, Ind.

LEADING Tallorlng firm ansoonses pow

tor you amd

e, All wonl 2 penis suiis ax low as SEA.50.
fi. 00 L Mary pepeate. Unlon mede.
I‘-I-.IJ I.Il:I puiraniee.  Banus  eamnple  gaic,

free,  Willlams Eires., 870 Broadway
1:-5& M-, MewTork i 3

MAN In every fown wanted to teke care of

regular lallering Buskness. New plan, Op-
rl iy 0 weekly glars.  Maore
ALEr. Exzperlenra  unnesissary, hul st
et EeLi b for Thes patty, e Retaiia
ET rig ¥. ve detn
fn lefger, W, E Gibeon, Ikept, V-317, S00
Fauth Theeap, Chiraen

LUSE Ard sell Mazpex
Tar mien.  Pertlealass
G, 1744 Balednls

BALESMEN: New patenled “'C° flamn,

hendles every ehimplng fob, Mo camnetitbon,
nebred pight for gulck selling. Liberal fnms

sanliary napkins
Masgax, Deept.

mizzpan, Climar Enuipment O, 5514 Lake,
Chicaam .
1L Tp g bocisess of soor e, pact

gr full tl=e, ==ling natbenally knssm aibos

muhlle eeceaablles. Cuallly prodecls, Wriks
toiday for Eerrliary wnd pertlealars.  Tourdst
E-T, Minagigsalla,

Pelde  Afg  Company,
Minnesnta,

O Laleat nnllll:bur:l! |:I-|r|| EameE mmose-

ment  machlises rl:n-: apeclaiiles
Ically sell tllﬂ.ﬂt . Hlg mommizsbone
Walls, Chl-

ulewmin Halee Company, 106G S
rago, Dept. 1.

SALEEMEN—Tsur §15.00 sules Lo SCoTes
meEt wou BROAOD alably., Bayess HSyslems, FEal
1RST. SRG1-120 Ehefiel] Ave,

. Chiraps. 111
EXPERIEXNCED Ealesmen,  Wonderhal
|'-|¢tun:lr.:r selling Tull lkne accldent ard Iln.'ll.h

ol les.  Sell emiy. LEleral |‘:'||p|p|:|||u-|1|.

nty-four-year-olil Jegal reserve rOmnE
Write Ter speclal «fer. Inlee-Hiate Tigad-
nieag  Alen’s  Aceldent On,, Ikept. 18, Des
Molmes. lome,

EELL 't'-uvutd razor blades, aspirin. wlolet
i il B -I‘hl'i'|'|'Lﬂ1.| lazetlse, palizhing
m. thm- laceg, lnl%'ifﬂ'hlnlfl.t :ruh“hrr

line & _repral pamlits
A-I'I-'I-I'-lﬂln dlaplays, Bupirbs Company, &3,

L 1m

WHSDENFUL Qppartunily,
lary par day mun B2 mrmail
MEEEadTT Hnmu mul:l’:m il essd,  Ape
e Lo iLILL!'r T3l at death. I‘-'-It
insurance, oy H.IIHH 3 Tar emsh misibse
securedl  Chlldress, of Virginka, senf |n 4
ang  l&w, Matlonal  Ald Eoglety, FErs
leollding, SEprimefield, INinola

Twentr dids
rperiense u-

DIVE Profite=—1Tp to £1T0 werlily. §500, 000
punrhfnarl Birin pEnniEncrs mew o joveak-
mend plan,  Sessan sterilog. K&B, 4228
H.‘i'vll'll'«hﬂ. !!'I"IEI}\.

BaLESALEN —Herome Imdependens.  Own
frdr husinessd afperléncg unnecidsary, asll-
Ing aur §10.008 arcidenial death: 830 arml-
dient: BE5 abek weelly hesselis—g10 08 yearly.
iker an piergerid L fauaranteeil
steady Enepoe from renewnls.  $2°8. 000 de-

|i|-ﬂl lnlu'r-lﬂﬂ ?Lzrl-ln!hl. Tlemlreraal

'u Ln{{ !:h:pl:. 71 feours DHdg., MNew-

KEW H:nl.‘t:lll.l.l—ﬂdl.'ll every husiness mnd
profeexionel man, Four $15 aalem dally pay
ET80 weekly. B'l:r.r:r cieared $4B2% in
muonid, f E. Armsmng, Fredls
dent. Dept. :F'HL iohlle, Ala.

REFETMIERATI? arkilme, TN
Tnegpenaive 10 Balll, Cilres beiter ssrvioe
than i This and 235 alher pracilcal aril-
cles o our beok “Home 3echamios. ™  Just
ask Tar thie and “‘Tlandbook for VWommen.™
cafitglnlsg 301 velualiie howsehald helps and
may poelman D8 conls oand pootage fop e
fum t. FPopular Mechanles T"r'li IIDJII!
Aok, Hio E, Oucarfo 8i, Chicagn,

HELF WANTED

ETOM Warrsing absiul money! Here's @
wanderful opportonlty fo make $15 profl a
.I';,.- ai Ny Iaul HW«!IH‘l‘I.'II:!I.'\I Xo r'anltnl
experienoe Werlite tnday for
Albert l:I'.L'I.L-l. l?lll Manmuukh, Eln-
RIUSET  WTE=DEr

.'.I..I.'n.i-.'i[!‘-'.ﬂ Mew glevirle
goml foy B33 dalli: psls mzer alge 1B pants
in 10 seromds, sells far $2.30: xour commis-
elnn A0, Bainjibe @il pofket. | Muemny
g Tepl, C-8-10L EIT ]-I:!n. BL,. Cln-
cinnatl, (hin

CHEVBEGLET Bis—New bosk sl oub os-
Enliz mechaniral features, operaiion, main-
ECTATeE, repair of th |L-u|: including
tks new M0RE  models  Cheveedet cars and
frucks B8 pages, folly lIJu-trlHI:i.. elath-
Baimd, Price FEZ.00 p=sstpali ur.tnn receint of
price or will l.rt gt By mall CO0.TF, &ngs
whers In T, 8 Papular Mechanies ress,
Icoin ROS,

I:il.ll

POPULAR MECHANICS ADVERTISING SECTION

LEALLY Diue print resd C e
m"flﬂm efued, Hﬁrnm ?u -.I.l:lu.;'.“.'l'hill-_

DFLLATLE Easv: I them,  Plen 1be,
“MeoreXlade,™ ;..': ‘!!I:

WARTELL  Men-Women, 1E-H0, quallfy
for steady Covernmenl Johs,  Selary range,
RISl experk-

$I05-5F200 month. Mo Oave
ence repelredl Pall vaeation:,  Commen

sduration, Thangande appalnied  Fearly,
WWrite Oement Insciiute, 108, @&t I2,
Mla., Jiminedlately,

LEALLN Pholo-éngraving at bame by ex-
periemes,  Koulpement furndshed.  Eorn wlibe

learmieg.  Aurora  Phols-Engratving Echosd,
Auruea, Ao

DEEUGAE A  lanoscape  arenitesc.  Dn-
crewdied  peofesslos; wandesiul  apportonily
fof numey-making. Hasily  mastered
mill. Earn whils you lesrn.  EaL, 1914,
Weits  for  detalds,  Amsarfemn  Landscape

Srhogl, T Plrmonth Blilg, [es Aloloes. Ia.

ROCK flantens, kaw o make, & sslm-

dld book for the amatbeur mﬂr.lna' erery mls

sula ge2int In Lhe |||l.t|-jl IIT o

152 pages, lllull-rnl-lu. 'ant ﬂ ]
postpald upm uml. I o 0. 0k
nular  Mechan

:l:fuh-

Press, Iﬂﬂ:m EI:IH. 200 E. Omiaclo St Ehl-
Hagn. —

I %, GUVENXMENT Wintg men, 500508
1900 and up as emart, Relloay mall elerk
exiinlearion ceming. Let aus erpert (Formir
poiermment ezamimer] prepace yoa for Chia
aad alse rurml earrier. posi offce, cumiome.
fmiernnl revenua, acd sther brasches Wrlte
tedmy For Pres bockiet, Depl. 8. "aiferses
Fehienl. Roflieater, N, T

DULLEFROG Balsing.  Investlewls ikls pew
afid chelslag Industey, Cen bBs aueecsifully
currled om @n all parts of the lhnl.ud. E'I-ﬂ-n
and danmile. Cosplede, Mlusisaned
the |=<lusire’s outstamding autberity Hl'! Furu
dll mbowt 1. Peleo 100 Bent pﬂltllgllﬂ.
lh:' wliera -mn rH'uI::'I- af prire or

nywhere In L Popular dechanles Press,
]I::uln R, E1TT) H. (rmlarin 8L, Chimgo.

ELECTRIC REFRIGERATION

i E. Mnlario BL, Chicago,
CARR Palld for budterilies, |eceris.  Bep
Birelair Display_Adeert|sement on_page 144,
EIN: Wotd palleri-isaker. foferean
ar tu||l'r|dli|'||]i."l:l fer apeclal serviee In his

rn city,  Write, Lock Dox 82, Manitewlss,
Wiseansin,

HOME Repafirs.

Torery home oarar il
fled ihls book & mine of sugoestbons. JEs

1 pages are packed with |sformation #n
liow Tepafrs of eIl kinds can bhe made and
amiy delay and expesse.  Pally IHlusirated.
I'riee H.-‘lﬂ. 'l"-':lll:I pave fls ik 18 Lioees
1:rr|.'-|'|.3 Emn'nnnu1ld 1:||1|i|r|. :‘-;nﬂ'l:-t of hrles

.o, DL oanywhere 1@ Pepalir

ﬁuh.lnm Press, Boam 808, 200 E Omlarla
Bi., Chirmgo

MEN—<Liarm to servlee dectrle refrigern-
inre, Jdab gpen, BE epportuniisy. ‘rile
l:r I..n-:ﬂlilt_ .'ﬁ'p}jlr,n.il Teoh,, 4300 Fuooliil

NOUFRIGERATION Compressnrs with fan
ulley FH.80, Clow, 1944 L1el=hart  Ave..
. Piul, Kllas

RUILD Tour eun electrieal 'rtiﬂzplnbar.
hlllw.lrhnl-u e, ]l:rl'l: Engirsering, 17 LCustar
Ave |.1.III:-'I:I'|: b

SMHORT STORIES
SHORT Stories revised, typewritten and

markeied, Ikeimils  Free. Flursh  Saivics,
Haz T-1000. Hasrlsborg, Penna.

EDUCATIONAL AND INSTRUCTION

0. B Gorermment joba,  §100-3200 monik
Menswamen, 18 to 500 FPald summer Tera-
tlon,  Hherl Boora, mom eduratlen ueg-

ally suMiclent. Experionre ussally unnecess
2% eoached free.  Full |:|l'r||l:"|:||lr|- amil
pl;rlrl.lrln.l !'nli. “'rll.-l'll:d:l.:':i Frisks

XEW World Atlas—18030 eensus fgures-—
Chmplete.  um-to-dete.  dust the kind oy
need [ap hioma, ur s MR e

senlenl aies Qe In Jour bosheass, 998
aee, ]']n all maps and wsusl Festures.
Erize 33.5 E-lnl: palil unun Teceipt

af prics u [l anywhere In T
lar ‘-Ilﬂhluﬂr“: I"I'\IEII. Do - BOE, iIJD
E. Ontarlos 8t Chloigo

n Instibwle, Degd. W0, ochester. N, T,
muﬂlﬂﬂ%&:m 'ﬁl:}ﬂhl}rﬂ': lnml'n
herara al hnse, thines easler, faster 1ham
lmghand! Prooket-gles,  $1.00,  poagaid
Highthenid Systems, Hox 42, Maltlmare. M

"IWHLTlwdnd™ 300
1222 knehies, 1ithe-
graphad In eolors, mears af an |s@enioes
arrangement  of p®: Ehis model esn ba
prartically  dlaasseinhinl asd put  iogethar
pEalm.  Hhows and names evesy part, O
preat vabes o avlaiion sfudesnts, mechoslcs
anil  alr-minded men amd  boye,  Dugabie,
Fant prepald u recelpt ol prlies, §1.00,
Fupiilar H[-IEHI'I. t Pread, Rosm 8035, 200 E,

BIIOW Card writing—TProlltable, 11fegime
professlom, needenl evaryochers.  Latest, hest
muree, V08, Walle, !.lq 45, Mamklton,
Thaltlressre, il

MAHVELOUSLY Elmpls shorthend ava-
tem,  Irsbrucilane o, Hend stamgeid ad-
dlresesd £nve . Bbax U532, Flushing-A, N, ¥

THAT Ceoncrete et be afeald to
tackle i, 'With the imstroctlons faund In
the niew edlidom of Popiular Mechanfes Con-
trele llandbmok Jou can essily make 173
articles of ety mnd beauty renglng fenm
ordleary slepi o parden fusnligre, This
hm:::, 1-[IJL1 e :Eut Tee unl;r BRe nplies pistaga

. Eend yeor order today to Fopulae
Mechanies Trees, Rosm 802, 200 E. Omiarlo
Br,, Chicago, 1.

IODEL  OrF

b Wricht
padinl  englae. 1

TYPEWRITERE AND BUPFLIES

TTPFEWERITERR. AN mekis &8 whaleasle.
Reminglom, Corgna, Boral, Usderwosd,
%n. .ﬁ:]tntlrlni-id.cﬂ:r;nﬁi D:I.IT |!II:I.A.P|:|I'I.'¢I

wilier Fachatge, ensing Akenun,
e ¥ York fjlx

ADDING Machine $10, typewrlier l!-.:-'ll..
multigraph prisder 322,530, doplicaces B350 08,

2 dava irlal. Maney heck m:.u.l.-q
190 _Xarth LaSeite {Tiram.

TYPEWLRITERS. Nadios, mﬂuu*«:m [ &4
#2320 termed. Agents. Helghbts, 130T lljl.l.'il.
L, Taule, 3o

PHIItTIHﬂ- HI.II.TIEH:!.PH&H{I AND

MIMEOGRAPHI

131 EHEFETS-180 Envelspis—5i There
18, Hiation T, Mew York. N

200 ATTEACTIVE Enul.unu iuld-ln-..
S10.8%  All prinllng mew Jdepmessd nn‘?u'
Basdplici. Qoodprlal, Harrlsonber

#5il LETTERHEAIR, Favilosa h.-||'|-
:-n-‘l-p e, Ware, Iex 057, T Hi-:llwn.
i,

1400 BURINESS  Cards,
gmples,  Meriran, Btapbeton, &

GET it New |n-|:nﬂ|_||:m prirellaL,
Taund-kit gamples dlme.  Webb-Pring- Press;
Gettyshirg, Peoni

l] A5 {!rinlld:



FPOPULAR MECHANICS ADVERTISING SECTION

100 BACH A%xl]l Hamsiarindkl leirerieiili,
Erl'.‘ﬂh;l'-t[lﬂ §l.00.  Rare Frintery, Hudsgn,
Maw

CARDS, 1000, £5.59; 500, $1.58 Fostpaid,
Hamples, .l.|:|-:|II|:| I'_;]In'-llnl Prress, 32 W, Hgl-
roim, ISuffals. N

150 LETTERHEADS, Envelogsts, hildheads,
slatrments—EL, B pach poglpeld  S0h  2one,
Humples for siemp. Quelity Press, Bay Cliy,
Mirhigan,

MODEL o odan llnir "' Euarspe" -8z,
upfolded, 10xid Im.,. lthograghsd in colord,
i anil gives nemed of 173 diferent ex-
gerlar mnd interles parti of thie feissus ship,
tho trapsatlistie peeard holder. ‘This ingemi-
oul devlee gives one ap ldes of o greal ship
apeh ai ecsuld be gained In no oiher war
Durable. securely packed. Bend prepald up-
o peeelpl of prico §1.00. Tapuler Meshinles
Fress, Hoom bes, 204 E. Ontscbe BL, Chl-
R

- mrzsm: LE

]"Hll-'ll'l-li Hﬂr{mtm letters inciuding

Box 434, Eeading,
vamay I raml Iu

FOR SMOKERS

PLAKA For smoking stanid with furmed

uLl'.lu..JTf Frisiing.  Ewepfionsllr  low legs and huili-ln ash recelver,  Jlamil e
prices. 1000 cards §1.50. Free cun sesvles, fegr bluspring BN 321, Teept. B 5, Popalar
;|1rl;.|1|.|r|,|; anything, MNptionsl, Brrargse, Inid Mechanirs, & E, Oedarin, Chirago

HTJ.'.I'IHFI:.J.I.‘.E Primil=sg, eaiabogs. clrow-

T Bl Tl s e il | FIELD GLASSES. TELESCOPES AND
Commerrisl Press. Distaria. dhio,

100 BUSINESS Cards. cord case, 51,50,
AlLlbee, Printer, MNarhirh, Pa.

B BOND Letterheads, envlopes, bill-
hedds, capds, §1.353 each. Ecwmomk Press,
Leanke, N. J

GUMNED LAEELS
HETTER Lahilg e less, Bamplis. HRex,
GH1EM Cuimbey, Cleraland. Ohio

II.II?l.I PRINTED: Numwe, business, address
JBH Costpasy, Hai 53, Holvoks, h[ies,

FRINTING DUTFITE AND EUFFLIES

l.-ElI"]'.I Prdai hih..iil‘ll Whak plze do Fou
Bond  sftamp  Por reply. Bichaogs,
].} 1 -IS-I:I E. Maln, Meriden, Conn.

PRINT Your eun cerds, siatlonery,
culars, sdrertlsine. ele, Bave momey
rules furmlsbed. Pries fer oihers,
Junber press, £5.00: job promses, $1l; pow-
er, E14E. Wrlte for fees extalog and Tall
inforsatissn Helisy Coo, Be=11, Mearbden,
Liorin.

Eaay
Elg prafss.

. ODVERNMERT Made day and nlehi
marine glasses with feather czse, Sme el
fiom, rosl BEEDOL Alse hlnocmlars. telesoooss,
maslcal Ansfruments, Sessd Mal Wakl™s Cu-
rlaskiy Bhop, 20 Ssuth Sevond S2treet. Phila-
fleiphla, 1%,

TERLAND Meir Aldli Eploicogss, macklas gan
slghis, ale corps pald B30 0N, sacrhilend §2.93.
Ade Traniport, Dardsin 1"lu, H. .

RAZDAS AND BLADES

ATTEXNTION, Helf-Reavers, ] wanl (o &=
prwel rou how bp resew ebpeg en sour Bledes,
Nhsl HiGEEG NeRERadary kfe alwars ot yoor band.
kst inethod alinple 33 wiedleg a wilch! I
have shaved sirang heard 120 tlmes wilh ons
diilisttm hiade, Fond 20c in eedn for ““Hoes
Hardy'' |eoprrishied]l, Xo olher eigensa,
Joseph Flareingtes. 00F Eerond Ave., New
¥ork iy

YR Mazer blsdes homed, 1 gach, Tallee |

Watlemyelat,
GUNS,

Hakford, IHI

F'I!IHHE 'l'!.i.'.'-l{l.E AND
ORTING @DOD

FRINT Your owa clreolars.  eoveloges,

wilth Bome mede pradss mitlag  ie s
§1.00. Illustrated Instrusiions 10  Carl
L|J||IJ|II: (hcdeain, Mlamn

FRI ?‘-'Ti"\-l._r lJuIl'Itl—PnlIll.'-L type supniles,
type  poreltles  Semd smamp far  cacelog.
Msdel Press, ¥ork, Fenm

FOR THE HOME

FIVE Typie of ornemenial wood [escei
feseribed sm hueprled BN &0 for 2%, Depk
. P., Tapilar Mechanies, 200 E. (kstaria,
ChizeED.

LAWN Chalr, soulherm sizbe. fully covered
an Blueprlnl BN 320 foe 35 Taept, B P,
I"llnul:r uwlll.rll.r:l B0 E, Onlerie, Chimga

£i1 PRACTICAL Wars i7 Redoe Farm
Fabnrr andd Expense and I'nefesse Incoms. One
farmer weites he would nol pert with thls
informatinn For $180. | he could nol dupll-
rate i, Nothing expsrimestal. Thesa |dcas
hara &l bedn ol Lo Lk and prosen peacieal
Hesd dodey for a eopy of our Hendhook for
Farmery and get ready to put these {deas in-
Io aperalinn r Foar awn henafll, Tar gesl-
mign only 54 cents aml the poage when ho

BOOES On anpling and Sshlng=3end 3o

ptamp fer L&t of 178 bools. Farr's Book
Hereben, Fax 140HE, Bpringloll, Mo,
TEXNXIR, Rirlsg your oen racket, Osin-

plete Lnsiructbons. enaugh Np-rllrr-. spllE Eulb
il eelmimbEngs.  Benil II |]|:I. BU.GE or 53200,

I F. Landgraf, 47 a8th 5i. Las An-
geles, Calirl.
ANTIGQUES, WAR RELICE AND

INDIAN GOODS

AWTIGQUE Fipearma, awords, daggers, Tii-
dian curlos. Catalopue free. XNagy, EP' South
18ih, Philadelphia,

FOR Hale: 200080 Indiun relies, obd :unl
bawlin, wabnwl Furniliee, Pholo and Vet 10s,

fe, Fplkis, Puanliac, 1]
_— . - T —

INDIAN Hellrs. headwark. colns. rurlos,
Catalopee and arrowhead $2. Vernan Lembey,
Muorthbrench

. Kanagi,
HENTY ¢ Far lia new

188t Ondian relice,

prvilipme  firearms. F. K Ellis, Webhster
Grovmy,  Missaurf,
MUSIC AND MUSICAL INSTRUMENTS

WANTED: Oeiginal jweing, iongi, Buons

:‘;:'.j:_ I;;;"E.f‘%‘ﬁ";rﬂ“ﬂﬁu:g:img“d:.l ezt I"wblishers, lNuward Bhdg. Han Francls-
cupe. 1N, £, Gl

BONAWRITEIES - Yaluahle 1sformidlon.

ODUPLICATORE AND DEVICES E“:-!-I"J..':‘I.I.!.!Iﬂa“' 131 Flrst, Asbury IMark,

“ROTARY Etenclleraph™—Prints  thou-
sanids of roples, Anvibing yow bype, wrilke
er drew. Cusranlesd  §37.50. Emsy fermi.

Frea literatira.  Wrila,
235 Ewnst 43nd. New York
"EXCELTAOGRAPH"™ Haeary
plicatsr £28.00, “Two-Face®™ film  dupli-
eator §0.80. Haoklet free. IPlitsbargh Type-
wpites Hupply, Dapt 81, Plttaburgh,

RUBBER ETAMPFE

MAME, Address, 0 Qines 2%ec 1
Blamp Wesla, Aubuem, Kabe,

Mallorder Bupplyr,

iriEel]  dige

Ilmies:

ELECTRIC CLOCKSE

APLIT Beeosmd'™ alivirle eloek movesent
only $19.  Yeu met $3 to $10 for ft—send
dima  Ter ""Aake Big Money ElestriTying
Clog,". Kiirmpssl, f"hl.l.lrlbltrﬂ. Lo,

GUANDFATIIER Clock case, colonial trpu.
fdmal for eleclrle mavamest,  deseriba)l
Elueprint BN 500 for 250, Diepd. 0L '
Pepuler Alecdunlea, 200 E Onfario, EhL-:'I.I-:IA.

BONOWLITERS:

Any oweesilsn mniwerad
regariling pulsiishing,

bronazkamiing. or huy-

er's name. 2iwe—I1 questlons e (ne Stempe .

= Eather, 300 Broadway, MNew Yeole Chly,

FORTLUXES Iieing  made  [rom  sangs
thenugh falklme piecures, redle. phanoErash,
micile pulillaherd. ““HR'™ @ritera revise, pr-
rarge, componse muzle Eo rour Iveles. we

st R 1o :rl.ldl-:ll |n|:| ather mariers. Free
realing. "lrnl ek, Univaresl
F‘:TI’I;' Berrhee. E[H'H' Bide.. Hollpweod,

BN Porfe. wrile Sequols  Songriiers
Hervlee, FRsrman Fraseh, Lis .'I.I'II'.'I:‘"I:".-I |-'l..|lr

HOMGWILITEIRS ! 1Moems, rI:IE]I:dIlI Al-
tounidlng propesitien. Hibbeler, Dk, 3104
Kavalens, (hlragn,

ey, R S —

BUNG Writers. ®end for aar - Pubilah-
Iang Agpreament.’” KleKinkey Musie Prinfers,
1501 K. S3th B4.. Twlragn.

I Money in somgwrillng.  Free folder,
Biam Tueker, 1£10 Beosdwar, New  Tork,

T0-Fiex remls for clarinets mnd

nex Eliminaie your reed dmuahies.
ur eieeula?, Tiio=Fler Beeds, 1300 158 Ave,

Eranaville, Ind.

27T A
BEONGWRITERS = Réad “"sing régulros-
manty of Lalking mlctwres, fadio and pees

ards™ En explenaiory Isstroctive book seml
feee Lo asplrieg wrliers of words for sends.
We mmpoee, ammange muele and ascurs mpy-
rlahds [Ty rile  Foday, | L N FnInET,
Apmnciaien, 1674 Timpdwar, Mew Fork,

POEMS Wanted. Work musranbeed, We
subdlsh. ireal Eistees Song Bunesn, Dept.
. Thomastmm, M,

“TEYETEM (ampléis $1.00, .ﬂ.d..h-m. i
el Bhorikand.™ [lemo_lesch, Califernis,
AR tmaaed T B0 tn-r\..-lq. Hauwt
Ttrea. {farmerly of Souss's Bendi, Oshkosh,
Wi
THEXTY Hong paema. -0 plam.  [ndlana
Bang Rusesu, {(Brookslds), Balem. Ind.
PATENT ATTORNEYS
PATENT Your ldes pow, SBanl for free
ke, “How te Ohisls 4 Fatent.”” and free
“Heeord of Inventbors Flank,'™ In lusiness

sinee LABR. speriplizlog In patendl mallirs,
we have spereaalully sesvind thousenis of in-
ventors.  LAtlle fdeax mar have big esmimers
il poasfhflicbes. Dhelays mre dangerous
patend mattery—art 31 cooe mnd prolecl SoUr
lilii Tkmisonille Tees. Canvenleni Eering,
Write ne laiday, Vidsr I Frani & o,
GOlH Victor IEldx, Washimelen, 1, ©,
TRADE-MARKS, -I".-|.|1'|,|.'.|'Il'I'|Ll—H:-I'Il.lllrt1:.'

Trotern almoed anything! Ses “Wade'™ gd
pagn 12TA, - o _

L. F. HANDOLFH. 22-B Vietor 13ulld-
Ing., Washington, D. C. Low eodl Dok

and_infacmallan_Fres, .
BAYE Delar and eapense ui.'_pl.l:lhlll.-l'\ll
Por finformatbem. wrile -Chartered Iestitute,
G654 Harrlster Bulldieg, Wieshlngtea, DD O
“Warld's Largesl (mganliallon of [ln-:lll!l.n-l '

LACEY'S Paeni Bense. Valuahle book

free Hae aq] page 1234 o

PATERNTA—Rmill Lleas may have lifgn
caminerclal possihilities. Write |mmedinialr
Tar Tn't hiosli, '""How e Dlll:lln o Puient™
ardl “Hlerord e locentien®® formm,  Delaye
are dangervos in patent meiters.  Pres dn-
fermatisn o how 1o prececd.  Claresee A,
Fhrien, $9-T;, Adama Bulbldiag, Washing-
ton, Db . Hea page 12LA.

CINWENTOIL'S  Guide” valuahle Infar-
pehfiom free.  Frank Ledermann, Weglsferid
Abtorsiey- Enginesr, 320 Drsadusy, New York.

PFATENTH, Eeoasanahbe reies,  Write, The

Ramsar Company. [Eepistered Putent Attors
eyd, 270 Hank B85, Outewe, Canmls,

WHAT To invent: XNames of menufaciar-
ars and wenbed fsvemtions semt free on pe-
amest.  Ues our legal Torm  for  Pecesding
pranfl af livention. Welts W, T Groeens, 0i6
Narrister Nuitding, '-‘-:llhlnﬂl:rn Ik i

PATERTH. Bokler frer. HEghest tefar-
miren, .l-'lt reaulbs, Proomminess  essussi.
Watson  E. Cobfinen, Feient Lawyes, T3
Bilath B, Wiashinglan, 1. 4%

TLARUASTICN, ALlwine & Rommsel. Sulie
A0, 313 - Lith B, W., Wrahington,
. C “Originelari of Farm Eriderce
af Coreeplioe ™ Hefors dlscloiing yosr En-
enllon 1o anvome gand For Blank forio o be
slened and whinegsed., Form and satest Ba-
furmitinn bulledin Frese.

IPATENXNTSE "recered; frade merki roegls-
teped—peel lnilnaey advles Turnlahied wiliboug
charge. Dophle apd form  for  disslosing
Idea free.  Irving L. MeCathsan, TidA lm-
lernatien: il Tildg., Washington, [F. O,

TIAVERTOKE: Hesd for Gooklen  telling
b to patent end  sell lpvestions ak
Iowsif cowl.  HFalph Barch, Pafent Lawyer,
g0 F #i. Washingiem. I C.

Wﬂh o model ior
mdsles.  Frea B T"ar-
rel "t ]-"ﬂ.-lb]ilhl.‘d I:I:I.I.TL]' ]ll.'rl I'Il;hnl.
EeTeremnes. I"rram Reaianahbla

wl meerioe
chirges. Chandies & L.I:ll.l:ll:llur BOE F Hareet,
Washizmrion, I, .
T EATAHLIENEDY LE'I-L
Campany. Frea boshlet,
mariks, Copyrighta, 1iMrms,
ELul:k. Chileaga; Barrlsier Bidg.,
(1.1 .

PATERTE—Wrile Tor fres  Informailon,
How to Oltkln & FPatent amd Teeord of Ins
wemt lon—oer s r|r.|-1r|‘1_nr moda| for ex.
amination.  Miller & Iier. Patent Al-
iornays  dformer TPafent Ofles Examinersi,
j008- 4 Wealwnrth Bulldieg, New Yark):
GI3 Earle Dullding. Washinglan, I, O

FOR INVENTORE

PEROYE Priorkly on mair Evventlons, Hare
absolute préfecllon while improvieg neen-
gioma and francing patents. Erecute my lron-
lmi h:jd!rﬂ'[ of Uppeepfiom' and e gale

all fermiz A foe §1.00, lorge 2 for S1.08
Valmabla malrurklsns with  nrler Harry
Jolinston, BRG IResubdem i, Defrodt, Mich.

Miln #. Hievens
Patésle  Tmade
Momadrark

Waihing=
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TXVEXTORR, et fres baaklel "“Finanes
Your Inventiom®'™  Sell yoer peiznt,  Bead
inventors own inagegine, oceatalng Ll#s pet-
eni buyers, maradacturers, valugble [sfosna-
tlan momnly, Haves oo Lime, mu.-{." Kames
25 mamulaciurers any line $1.00.  Wrils Lu-
iy, lmrenilve Ape-Patemt Markel. 712 Fasf
Aih, Nreoklyp, W, ¥, {Highest rifaresees.]

PATENTSE Licensed or gold, Wrlkle v for
delalls of oauF servies. The Ineenilons Ex-
?u]l:il.h.'ﬁ EH%IEI:H’.. IF East Hth 3t

vw York, X

THERE Is anly ane XNallanal Inventors
El.lnlﬂll. Exhibit rour new Imrestion a2l tks
Mprifbwestern Conferescs, Mulinomah Hotel
:J"nﬂ.'lud regan, Augiil Ja1 Lo Bih, Loaeles

Vi

FPATENT Your levesdlom: Send for freae
Ligah, “*How ts (Melaiin o Patenl,”™ aml "Hegs
nrd of levestlon™ Glank.  Uwsunlt vz abaool
li® b# pemlert ooie |dems.  VErtes J. Evaes
& ., I Virter Blde, Washington. Ir, 0L

PATEXNTE—Small Lileas may have lares
eiEpradrelal pooaEbiliches.  Welte lsimiediately
fer free boak, “"Haw lo Obigls 5 Petent’™
aml “Hesesd of Ievestlon™ form.  Delays
are dengerzuz in patent matlers, Free in-
r lnn an i Clerenes A
' Irben. GE-T.. Adams  [Eilldise, Waskieg-
tom, 1. C. Hes pore 1210,

LACEY'S BPatesd Sensa
Froe, Hos ad pape 1204,

INVENTORS Attention, Bend rour masia
and oempleto adkiress do Uhe snderslamd and
revelTe fice AN annauneemest of
Fnt importanee end Benefic 1 you. Amers

can Boclety of Inrentors. Ine.. Creshy Bldg..
LEuffela. X, T.

T Inventori: TWe ere i ihe markel is
purchasr 8 gooil petent, preferably a Are sml
I:H: cant store lteme WAL purchase outrieht

l.'II..'r. I‘m;‘lllllnl .ﬁnul. 241 Fronl B,
:'qu'll

Hu'l.'i"ﬂ 'E'il:-l."l'll:!n pEpeEngE.  Inexpensiog feds=
vral registratios for safely. Wrlla Ameriran
T*ateris If'l:n:rpn'l'l.ill:ll:l it} B.I.T.rllb!f Buildleg.
Washinglen, I,

GET Your own mlrnll. 'Illlll hlasiks, n:lrn-
:ﬂu Il:lllFuHiIl:l.I. §1. Calling Swos. Cemps

Valugble baok

IXTERGETING, Mooful Informatien free
tn Insentors. Wrilte Chastersd Inscitute, [id
Darzister Bullding, Washington, [k

PATENTS FOR RALE

MULTITLE Dilbogrd and dieplay dewios
s r.uq:h.m, Hedizell, THF Evelld, St
Lonls, Mo,

I:H.-T]'I:IGIIT Elr rovally, newly pelented
liLsnnhb s e winder  vesdilutor.
deael W, H.ll.h.lurrl GTLT Bawls Ave, Inilian-
apnlls, Inidlama

FiRE Bale: IMatemt amdl dles Tor had rack.
Travciit goosd aellar, lapge predlte Mot sell
arcount of heafih. Write #telper, 1381 Clay
HL, Topeka, Fenaai,

FATEXT 1,802 A0,
rlght ar rovaliy.
Trdbinlial  market, W, ¥
ilmargnm, Eos Angeles, Calif,

ROCTER Gauwe and guide, palent for
gake, ouir . Fatent peniling. Albert
Wendarf, i West Higla Sirest, Wanoa-
i, W5 lse

FOB Saler Heend wrench, only (oo paris,
ran be  miliosted  Instasily,  IEevoluliosary
impeoicisent, Elareld OCrain. 1Rlack  1iiver,
Mew York —

MARUFACTUREILS  Wanting  prefalile
mew  Ansentlozs wrlte Charlervsl  Insiliute,
53 Parrl=fer Bgibling, Washingtes, 10, €.

FATEXT For eale! |lsiesimeni or pariner
wantedl  Aason”s adiustabie chlmpay seef-
fald Wracket: mivlal  Fonsbeuction. HLsan
Bede, Harpursrille, N, ¥

OUTEIGIT Or reyalty, Closet Mosh fank
witleh ¢l Imlmates parts causing drouble,
clally, Nus® salves of every Jdeserintlan. AL
15, MeCleery, Tlesants]lle, Dhio

ANTIGLARE Ehiald, TFatest 1,700,845,
for sele.  Address Do K, Nem Serisds,

Arch resforeg.  Dubs
T*raven suerees,  Uoet amsll,
Lalaure, &332

P.'l.'I'E.h.T Ilghis en clever  adveriising
E‘Ill:il“r. including  coreplets set of i,

piple—00: prepabil.  Kobeerr Poulmn, Wuk-
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elay ltd male any besEer. nil todday for a
fres copy of our specislly prepared hoshiet
“Ture Your Patest Iedo Morey." 11 con-
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reasanahle, duty free. Crown IKesnels, bos

P Naplesvllle, Quin o
BT, Bernard III#IE“I. tharoughbreds. 1ol

'EII:L-I. Kenpels, L813-30 MrHenns, hleatrsal,
anada.
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Courses in Civil, Elecerical, Mechanical, Chemical,
Aeronautieal Engineering.  Essentals of engmeering
trasngng included and nonessentials eliminated, B, 5,
Diegree granted upon eompletion of course.  For ame-
'|'l|t|.-::-'.|:s.| carnest students. Those who lack hlg_h_ schioaol
traning may make up required work., Graduates com-
pete successfully with those of 4-year schoola. Technical

482 College Ave.

U~STATE CO LLEGE

ENGIHEERING DEGREE IN 2 YEARS

ADYERTISING SECTION

training at lowest cost and in least time consistent with
thoeough preparation,  Intensive instruction in accord
with individual ability, Courses also in ssentific busi-
ness training.  Students from 48 states of the Union
and 4% foreign countries.  Tri-Btate graduates make
pood,  49th yexe, Tuwitiom, living expenses low. Enter
Seprember, Januacy, March, June, Wreite for catalag,

ANGOLA, IND.
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Handbook for Farmers
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BUILD YOUROWNBOAT
AT SMALL COST

IF wou are a banting enthusinst you have long felt the
mesd of noren poind bisok on boating: one that wouwld
explaln n eomprohesive, step-by-step form all the details
of I:!un.l:ln.n. beant-building and bost-maintenanee.

It ia (ar the aisatesr builder and small buat owner that

The New
Popular Mechanics

BOAT BOOK
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The One Book Needed
By Every Boating
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pailing ernfd, povernment regitlation of motor boats, knata,
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FREE CRAFT BOOK
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BLUEPRINT READING
For the Machine Trades

An entirely new book that explaing in an wmisEeally eaee-to-
undlerstand manner the reading and analyzing of Hueperinis

[or e machine drades.
Fﬂf‘l Biseprint Heading starts with the
Tt { ) Tumsdbnmienials, and By & gradisal ale-
i P : by-step process works up inie the
i e higher phases of the subject. The
| ok Conlning cxafamnlicil queslions
and answers.

Ideally adapied to home-siudy.
154 pades—HP illustrationg
Cloth—Size 51¢"x B157

i Price £1.50 postpaid
Popular Mechanics Press
Room PB
200 E. Dritario SE.
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NEED A BETTER GRIP
ON MATHEMATICS?

END for a copy of “Mathe-

matics for the Practical Man,™
only §1.50. By common senee
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Asruming vour Enowledge i8 limited
Lo arithenetic you guaickly and exgly
gain & working knowledge of Algehbea,
Geomelry, Trigopometry and Calculis.
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fhe postage when he hands you the
package.

Popular Mechanics Press
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Learm Taxidermy. Ii's
Fun; and Teon Cam
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ELECTRIC REFRIGERATION

LEARN AT HOME IN SPARE TIME

Frepare for jobe in Insalling, Servicieg, Englneeries, ot
Fractical kose tralning emdlorsed by Erelvinator, Copeland,
Servel, vbe, Earn up to 8§35 amid 575 a wesk, E.'m:.r tix lears,
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Popular Mechanics Press,
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A Test Every Man
Past 40 Should Make

Medical authorities agree that 655
of all men past middle age (many much
younger) are afflicted with a disorder
of the prostate gland, Aches in feet,
legs and back, frequent nightly risings,
eciatic pains are some of the signs—and
now a well-known American scientist
has written a remarkably interesting
Free Book that tellz of other symptoms
and just what they mean. No longer
should & man approaching or past the
prime of life be content to regard these
painz and conditions &= inevitable signs
of appreaching age. Already more than
100,000 wen have used the amazing
method deseribed in this book to restore
their health and vigor—and to restore
the prostate gland to its proper fune-
ti{:ning- Send immediately for this
boolk, f::nu will mail your request to
W. J. KEI‘ Pres,, The Electro Thermal
Company, 2156 Morris Ave,, Steuben-
ville, Ohio—the concern that iz distrib-
uting this book for the author—it will
be zent to you absolutely free, without
ohligation. Simply send name and ad-
dress. But dont delay for the edition
of this book is limited.

Western address: Dept. 21-K, 303
Van Nuys Bldg., Los Angeles, Calif.
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For the Capture of This Man

from the State Penitens
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tiary: Name, Charles Condray;
5 [m:l B :|.|:||:I1|:Eru Weight, 141 po
brown; Eyes, gray.
Easy enough to identify him from his photograph

and this description, ¥you may say — but, Copdra
Bocik the name of *Brown,”” dyed his hair darkened
his skin, grew @ musm:hl:. put on weight and
walleed with a stoop.

Yet h red and identified i
i B e (he Eate WaS 5, B pEncrace £ e

penitentiary without ::ttmdlﬂm Howr was it ac-
complis Easy enpugh for the Finger Prink
Expert. They arethe Epui:':a.'lma.. the leaders, the

wanderful exploits 10 eolving o ricias
and comvicting dangerous crimina

More Trained Men Needed

d nd for trained men by goverements, stabe, citien,
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aml FCRETY Hero s p real opportunity for
“1!-: il Emn 1n.n- ' more Tasclmsting Ilnu-nr work

cream Of aperators, | Every day’s paper tells their
Crimes
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Learn At Home in Spare Time

And mm#.nl.m the peerets of this solenee b bomo
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tive in sarprisngly dkort (5o,
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MAKES PERFECT
CIGARETTES!

Ja!omalmf@

Tokgtime @ Heele mochine
that rolls cigareiies =0
FE‘I'EI."I:I:!}' you can"t tell
cm fraom ceady-mmades !
An utterly different in=
vantien that lasts &
lifetime — ROLL-0b-
MATIG,

J;J

TOBACCO
AHND PAPERS
INCLUDED

THE mosl astounding
* littleinwventonal the
10 wiswrs ahead of all or-
1.|q:.|.rr'r1.-r- -making divires,
l‘.:‘l.uldut sanitary. Simple
. Amel CASY Lo opernte—jisl lurn Uhe crank.
It rolls and sepls 30 perfect cignrcites in
fiwe Endrmites amd pays for itself io o few
adays. Think of getting 30 or more cigar-
eiies for 10 J1I.|1=:H.Jl fus or bother—
withnut using special papers or wetlin
tongee e paper, Even women L'1‘1:'|lh-|.'|i=
for papers can be supplicd in any shade,
"-'-'I'|-|'I gold tips if desired.  Compldeoe ouatlit
for mao ramming affered,  Acl 2t once,
'r'-nl.n: TUAY for free demanateation
offer of Uhis astonishingly different inven-
tiom. Address

MAH“EH. HF'EI m—,
Dept. K-18 Minneapalis, Minn.

HowTo Secure A
Gwernmenﬂ’osman

worry nbout atrikea, 1 =5 hard €l
& Dnl.'u rmu-n.r.:nm I .Ium‘l.il':ia_ umn;;'iﬂ E’E‘,
teavel, wound pay. 17l help %01k become & SO R
Dl cwiees rﬂ:- I!mu' Foatal Clork, Post Ges
L-Inrl'- Cley Mail Carrier, Burnl Carrier —or get §
e any ather Grovernment o youl want. I wnsn §
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N r the NEXT Hallway Postal L‘]Erk.E..t{
truluu.'l.lu:ul Qpen to citisens froan 18 Lo G0
Maw FREE My 12 h--L t=lln mhonk Pie joba i
H-n-d L rrupED oz Hf: rr::l ||}I‘| "I'“u fln o ot oo
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AR, Ilﬂ'uﬂd-liilrl Barrice Capert
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-r]|.11.ar
Sturdy,

\'V

AGENTS

Mast sensallona ]
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New Kind of
SUPER-JUICER

YﬂU‘R chames to make up o
Mdﬁydem:ﬂ_ﬂumwn o
kind of subtcmatic frait juscer.

Eu_s.t ll:g-d]'m:]ull&'._mdget all the
L mn 5 T drsnpes,
g:m ete., lke
'I-'r.rm.f Eir wﬂnrnhl;dlir.u WI--’I -~ 1‘”
S AN P akhe
Eu Ll}lm—st:h hu[::n Partg
can L rast, E B
makers—up to 4 quick prolits T EST
everyw here, ‘i'l‘rl!.a Joe full de-
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Oifer a1 onee) I:EHTII:.H.I. STATES
MFG. CO,, Dept. K-785, 4500 Mary Ave., St Lowis, Ma.
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EASY WAY TO RADIO

MAKE MONEY IM

Up to 3 an hour easy in a short fime, New train-
ing method and serviee aguipment offer starts vou
earning quickly. Defails of no-cost plan sent FREE. Write

Radio Training Association of America
Dept. PMB, 4513 Ravenswood Ave., Chicaga, lllinais

Wrestling Book FREE

Lakrs wieslline ol home from fermer werld's shamgions
HiFrid and Frenk Gotch, Fres hook n-l
ok rwvsaled

He sirsii, b «
BOUN. Hiale mae

lm:ré-ln-qrhuul C11T Rellway Didg., Deaba, Wk,

Big 3 ft. Telescope [ Sectis. Bram bount,

Powerhal B-X Lansss, 10-8ils
range. Fpecial Eye Plece for looking &t the San, 1nr';:1-u-nd FREE.

Cian b tised u u Mflernscope. Guprantesd. Big value, Postpeld,
LA, OO0 D 152 ouirs. Beamer & Company, -4, Trenton, N.J.

New Food Idea Pays Big Profits!

Benl Women! Invrdtlgats the wonderfs]l ¥EWW I Baohb
GREﬁHaELEHH Thaiig hmiet, ‘-|.|:'||:| 17k i 'l'l.l|1!1|‘1¢|' Yo iume.::ilr rﬁa.:
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1 = today fne apecial offer.
Food Display Machinia Carp., Diept, 38, 508-510 M. Dusrrn ae  ehers

$60 a Week in AVIATION

Wrrite now fnf FREET Donk that glves all details about this tralsd
ool B FEEE FLIGHT, BIG SAVINGA ON FLYING u.:ErmuE
TLONE, Walter Hinten, Pres., Aviation Tnstitiebe of 07 4. A, Inp
Bulte 601K, 1115 Connsotiout Ave, H. W., Washington, T .

The man who studies gets ahead. Popular Mmhmle_l-
Press will advise you what books to read to advance in

CHEMISTR‘I’

l.'.'ﬂillrrl'rl.. practlenl bBomessliplF cotirses prepared by soes af the
best-imown ehembals In this country, Loel ALLEN Rocena,
BE, ME, F‘h.lfl. &il of Degariment of Indusfrisl CRemlsiry,
Fratt Institute; L. 3. To OLAAN, ' F—Formarly Chlel Chomist,
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Barmaey |

your trode. 500 East (mtorke Street, Chicago, Hlineis

Mathematics Made Easy by
ROPP'S CALCULATOR

AND SHORT-CUT ARITHMETIC
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HE president of

a big corpora-
fiofl emerges from a meeting at which a
new home for his company had been dis-
cussed,

"We have deculed,” he announces cas-
nally, “to erect a seventy-five stary office
huilding. Tt will be ready in six months,
Im twenty vears we will salvage the mate-
rial and build another one.”

Such an announcement today wounld
sepm preposterous, and it would be if the
building were constructed of the same ma-
terials and by the same methods used in
the past. However, in a few vears, or
perhaps even in oa few months, we may
expect skyscrapers to go up in 180 days
and he replaced in two decades,

These structures will have their incep-
tion in the laboratory rather than the

rAaner

By D. H. BURNHAM

Dirsctar af Warks, Century of Progres

stome quarry and
the lumber pile, for
thev will he composed almost entirely of
synthetic materials new to the building in-
dustry. They will be built 1o last just so
long as their elevators, plumbing and oth-
cr mechanical fixtures may be expected 1o
remain serviceable, and no longer,
Visitors to Chicago's Century of Prog-
ress  exposition next summer will see
proups of buildings not only unuswal in
appearance but unique in construction,
Beeause human nature s opposed to
change, many will consider them flamboyv-
ant in appearance and too angular in line.
As a matter of fact, they are the result of
cconomic necessity and not of a desire to
construct something spectacular. Through
the sale of display space, these structures
must pay for themselves during the 150

177
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weare depending on the dramatic
cliects of hghts and baght colors
to furnish a backpround both new
and inspiring. As a result, we are
building for less than fourteen
cents a cubic foot of space.

We are using some new bhuild-
ing materials and making new
ses of old ones, Nearly every-
thing i3 factorv-made. Wall ma-
terials, for instance, are pre-iab-
ricated m shops, cit mmto standard
shapes and sizes, and arrive ready
to be put in place. These sections
are applicd with clips and screws,
instead of nails and rivets. The
materials are light 1o welght and
eacsy to handle. Thev require less
steel for support and less labor to
imstall, The frame-
Wor 1-.. :|'|_:-|‘ |1I1‘.-.|.‘.
structures isof light

Th‘E SYnﬂlEtiE steel, bolted topeth-
Sk?ﬁﬂrap.er erto enable easy de-

miclition, The outer
T will be built for thirty cents a walls of one huild-
cubic foot, compared to seventy-
five cents today.
It will be erected in half the time

M are composed
entirely of ashestos-

now required. cement tmnf_ri. l_1ilh-

Ita useful life will be limited to erto used |_1r|n_|:|g:u:11_

daye the fair lasts. twenty years, after which it will be ly in small units for
i R PR i interior insulation,
forced 1a Walls will be only three or four The space between

inr..hlu thick. the outer ones :n_lmﬂgﬂ.
the inner of composition material with
insulation between.

It will be virtually windowless, illu-

to niew mieth-
odds of building and
have found, some-

what to our sur- mination coming from neon hidden in
prize, that many of poctable torcheres.

these methods and Its heating plant will purify and hu-
short cuts are ap- midify the air, and maintain a cool
pliczhle likewise 10 temperature in summer.

permanent struc- It will bring about stabilization of
tures, Nearly every present property values and tend to
world's: ik leaves break up shifting of business arcas.
its impression on

architecture for the
fext peneration, Whether the coming ex-
'|'||'l.-.iI:i|‘:-|| will doso, time alone can tell, but
it seems likely that our experience wall
teach an economic lessan of importance,
at least.

Planes and surfaces characterize this
archifecture metea] of claszical lines or a
parade of plaster, ornamentation and dec-

X E ] i ' Top, Waterfall Efect for One of Chicage Fair Build-
QGLL T, fri-irl:'ﬂft ¥] t"."{[.ll[‘:'l'lz-'h]'n:l: CXHDETIOT S, ings: Bélow, Intecler of Hall af Sgigsce
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outer walls and innef
omes of plaster board is
filled with insulating ma-
terial made of waste pa-
per and emuolsiticd as-
phalt. Such insulation in
these three-inch walls is
equivalent to that pro-
vided by a seventeen-inch
brick wall,

VWalls of the Travel and
Transport building are
tridde of Lectints ol slieet
metal, clipped or welded
ta the steel frame,. The
Electrical group utilizes
standard gypsum board
for its walls with acoat-
ing of metallic paimt. The
walls of the Hall of Sei-
ence are nothing more
than a veneet of five
thicknesses of plywood,
Virtually all buildings are
without windows, which
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Top, Woerkmen Clipping on Walls of World's Fair Building ; Be-
low, Lines and Angles of the Hall of Science
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are expensive, while sunchips 4
variable, so artificial lighiwy
give better illvmmation than na-
ture can olfer, and the 1nterio
exbibits will he |:-1'ii.1i:|1|l:'|_1' lirhted
even on dark rainy davs:
these buildings, because of their
arfificial ventilation, will he ol
on the hottest summer days,

The buildings are only tempo-
rary structures, but by utilizing
new materials, we sugrest a way
for permanent
structures, Office baildings of the
past were erected to last 3 cen
turv, The interior mechanical
equipment iz vzually out of date
or worn out in fifteen or twenty

-ClI"-l'

to lower costs

vears, amd the cost of wrecking
such g structure when it s obvi-
ouzly obsolete 15 not only high
but takes months to accomplish,
We, therefore, must now erect
(Continued 1o page 118A)
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ts kind shows that 20,.-
19450 of the 29.980,146
homes 1n the country
have power and light con-
nections, New York leads
with 2999784, Pennsvyl-
vania is second with
1732843 and [linois third
with 1600779, California
and Ohio also have more
than 1000000 wired
homes, In only three
states, North Dakota,
South Dakota and Ver-
mont, does the number of
wired farm homes exceed
that of wired city homes,

& 73/

EABYLON TEMPLES

SsHOWN IN
MODELS

Some idea of the ap-
pearance of Babylonian
temples ¢an now he ob-
tartiedd From models of
stich structures prepared
irom plans made by those
who have examined the
ancient ruins. A model of

Map H.img on a Large Scale Is Possible with This Camera Which Pro= one of them has been
uces a Picture 200 Times the Size of a Kodak Print made in Berlin for Prof

THREE-TON CAMERA FOR MAPS James H. Breasted, of the Oriental Insti-
MAKES U. 5 ATLAS tute of the University of Chicago. It is es-
timated the original structure was about

Designed to aid in making the topo- 300 {eet high. The model shows the tem-
graphic atlas of the United States, a cam-  ple resembled a modern affice building in
era weighing three tons and producing a  exterior appearance except that outside
picture nearly 200 times the size of the stairways were used instead of elevators.
average kodak print has been
olved. The necessity for the map
negative to be a facsimile of the
original draftsman’s drawing,
omitting not the smallest detail,
resalted in the produaction of this
twenty-five-foot camera by the
geological survev, A massive
frame—Shpporis it on springs to
give greatest freedom of vibration.

This Temple of Babylonian Times Is Slown
Rejredussd in Model Form

,T‘ O-THIRDS OF HOMES
ELECTRIC-WIRED

- Two-thirds of the homes in the
United States are wire
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Six Miles Per Minute Seen by Master

POSITIVE D

KEW MLLUER HIGH-SPECD MARRE ENGINE
WOGHT EA00LE ., Z4CYLINDER W-TYPE S-ilcH RORL,
3 -INCH STRORE & VAIWVES PER CrL  B00 H. AT S000 &P L
D '-Ll"r 'Ff-ﬁ PRS0 SLLIN QUL IGATTIOM 3|; T LTS,
COUNTIREALANCED CRANHSHAFT f

By BARNEY DLDFIFLD 1

Derek White J'L' o W
T 'u.L--'l

years ago, at /]
Fla.. 1 roke

s straightaway automo-
bile-speed record by driving a
Blitzen Benz at the rate of 131.75
This winter T am
going hack to the same
break the present world’s st ratrht
away record, now held by Sir
Maleolm Camphell, and bring it
bick to America, Harry Miller,
Angeles, is building
M j,l:"JU-|l-:|]'.~'=|::[:lu-'n o hiar-
e that is geared to do six
a minute, [ haven’t driven a racing
car since 1920, but that doesn’t mean |
can’t drive. T am filty-four vears old and
have heen racing for thirtv-eight VErs,
Is that too old? Sir Malcolm Camplhell is
over forty-eight, My health, and my eyes
and my nerves are as good as ever, Judg-
ment, more than anything else, will bireak
the record. Given a ear, properly pow-
ered and enginesred, it is etitirely o mat-
ter of picking exactly the right time and
the right conditions for the attempt, 1I'm
betting on my judgment in this case. I'll
have a car every bit as good as Sir Mal-
colin's, if not better,

What is the object of trying to shatter
every record as fast as it is established?
Progress, that is, the development of fast-
er means of transportation for evervhody,

When we have the super-highways huilt
that are now planned, we will tour at 100
miles an hour—perhaps at greater speeds—
s0 we must continue to push up the speed

t
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Davtona Beach,
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—— HATCH MOVABLE FOR
e FRINLA ENTHAMCE

EP
by ACEAEGER

L. LK
Barney l;-'|-_I!".'lJt;|.1"-i‘.|r'. [\}T?h'-:"'l Car, Bhown in Diagram Above, in
Which He Hapes to Break Warld's Spae

Record

record with special cars so that tomorrow
all the world may attain tremendous speed
with safety,

Aly new car is somewhat similar to
Campbell’s “Bluebird,” except the engine
design and power output. The British car
weighs 8000 pounds, while mine will
weigh but 6,500 pounds, My car is fifteen
and one-half feet lonz and will be minus
the huge fin with which Sir Maleolm sta-
bilized his erafe,

The fin will be unnecessary, because the
AMiller special has four-wheel drive, where-
as the “Bluebird” drives from the rear
wheels alone. Wind-tunnel tests have de-
termined the efficiency of my design, which
is, in general, cigar- 5-11=L]:|:1]

The engine will have three banks of
eight cyvlinders, each operating on a sin-
gle erankshaft and driving through two
transmissions to the front and rear wheels.
The maximum of 300 horsepower will he

(Cantineed 10 page 122A%




—

How & Nl"-l.'-'l"l.':_‘ll_l Grermansa Boar 'Will Glide

scrogs the Atlantic:r Wote the Fina That

Raize the Crafe Out of the Water, Increas-
ing Its Speed

Accommodations for sixty passengers
will be provided in a German glider boat
driven by air propellers. Successful op-
eration of a small boat of this type has
esulted in plans for constructing a craft
bigr enough to specd across the Atlantic in
etv., Pontoons attached to each sude
keep the hoat upright in heavy seaz, while
a sct of fins or water wings on each side
helps raize the boat’s nose in planing fash-
ion, resulting in greater speed.,

otton gloves that will not burn have

1 produced by treating the fabric with

y.of the mechanical torch before they heat
w, through, Even then, the cloth does not
¥~ the fireproofing chemical fills the cellular
structure of soft woods, giving them a

— ‘-":,5
Ly FIREPEQOOF GLOVES OF COTTON
=
a chemical. A pair of common gauntlet
gloves, after treatment, will protect the
« burn. Cedar shingles treated in like man-
® ner resist flame which melts ordinary met-
ardness eomparable to that of most hard-
woods, Timbers can made tepmite-

EESIST HOTTEST FLAME
iy L[t\j
-
"\g:. bty
wearer's hands many seconds in the flame
e als held against the wood, T addition,

proof by this treatment, as has been proved
by an eighteen-month test of wood piling
m teredo-infested tidelands,

You Ca_n Hold Your Hands aover & Blowtorch Flame

Protected by Fireprosf Gloves
1
a/wﬁ,v'iix -
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STARS LIGHT SIXTH
OF SKY ON CLEAR

NIGHT rfl'r:“:’

So feeble 15 the light
from the stars that it sup-
plies only one-sixth of the
skv's total llumination
on the clearest night. The
remaining light comes
from zodiacal or perma-
nent auroral hght in the
earth's own atmosphere,
While the sky seems stud-
ded with an unlimited
number of stars on clear
moonless nights, the best
eves can see only 2,000 1o
2500 stars,  Avound the
whole sphere, there are
only 6,000 to 7,000 stars
hright enough to be seen
Iy the unaided eve under
ideal conditions. A field
glass mereases the nom-
ber to some 50000, while
the world's largest tele-
scope probably can re-
cord the light of over a
Lillion stars on its photographic plates,
Compared with the sun, an electric light
or even the moon, the stars give only a
faint glow. It has been computed that all
the starlight equals that of about 1,100
first-magnitude stars, such as Pollux., As-
tronomers estimate that the starless part
of the sky is so large compared with the
star-occupied part that a rav of sunlight
traveling into the universe has only one
chance in twenty trillion to strike a star.

C-CLAMP HAS TENSION EPFj G
TO MAKE WORK EASIER

Itz sliding jaw fitted with a eoil spring
to hold the work, a C-clamp that is casier
to adjust has been
produced, The
spring holds the
work in place, per-
mitting adjust-
ments before the
screw is tightened.
The clamp is cas-
ily attached with
one land,
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POPULAR MECHAN

Thiz Waooden Form I8 Used in Setting Conesate for a Water Tunnel; Note
Ite Kize, as Compared with Thae of

Man

LONGEST TUNNEL FOR WATER
DIPS FIVE HUNDRED FEET

Concrete for New York's water tunnel
will be poured arownd a hugre wooden
form 300 feet below cea level, The form,
in the shape of an elbow, weighs several
tons, After one clbow has heen allowed to
harden, or set, the form will be taken down
in sections and reassembled at the foot of
a similar shaft for another elbow, The
form, twentv-one feet 1o diameter, 15 one
of the devices used in building the twenty-
mile tunnel, said to he the world's longest.,
Daily capacity of the tunnel will be 700
million gallons,

rubber tiles wsed on the French limer
“Chamjplain™ are slip-proof. The ship also
has diszarded deck ventilators, a large sin-
gle smokestack carrving air to and from
all parts of the vessel. This provides ad-

R TILES FOR SHIP DECKS
GIVE SURE FOOTING
Replacing the traditional wood decks, &

ditional lounging space, and affords an un-

elhstructed view of thg ocean,
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ﬁ:l the corresponding pe-
riod of 1931,

10
ATRPLANE PILOT

RACES PIGEON
IN TEST -

T

Hl
L]

u by Strap Ironm

CAR RUNNING ON CAELE SERVES
A5 BRIDGE OVER CANYON

When spring freshets tore out a west-
ern bridge spanning a canyvon leading to
a mountain cabin, the owner substituted a
maonorail car propelled by hand. The car
travels on a wire cable and is propelled by
a length of pipe with a strap-iron exten-
sion that grips the cable, allowing the pas-
sengers to push the swinging convevance
in either direction,

ATR TRAVEL ALMOST DOUBLED
BY INCREEASED SAFETY

Air travel for the frst four months of
1932 was almost double that of the same
period in 1931, while mail planes carried
increased poundage, The United States
post office department attributes these
gains to increased confidence in the safety
of air mail and passenger planes, Onsome
routes, more women than men have been
flying regularly, a sign that passenger
traffic probably will grow abnormallv. On
muast routes, fast, dependable and spacious
planes are in operation. Accidents have
heen few and fatalities fewer, increasing
public confidence so that the air ne iz
accepted as a medium of transportation
that is safe and speedier than any other
form of travel. For the irst four months
of 1932, 73,797 passengers rode the na-
tion's air-mail routes, compared to 39,659

®. Woda ;
ol JAA radl | o ton o

I-Car Is in Use Where a Bridge Was Washed Out; It Is
Shown Hanging from the Cable

Pitted against homing
pigeons, nature's own flv-
crs, an airplane pilot won
a seventyv-mile race that
tested his sense of direc-
tion, an essential part of
every pilot's equipment.
The pilot and the pigeons
wore taken to the start-
g poimt in a closed an-
tomobile, so that all fly-
ing would be “"blind™
The pipcons were re-
leased and the plane took
off without a compass, While the pigeons
were making for home in a straight line,
the pilot had to get his bearing. Soon, he
saw a familiar landmark and as a result,

he beat the fastest pigepn home by fifteen
R e i.: r,{; 2

AUTO'S STEERING GEAR TESTED
M c:[-p"]' IN TEN MINUTES
A

[ the steering parts of an automaobile
now can he tested simultaneouzly with the
aid of a checking apparatus that embodies
all the necessary devices, thug enabling a
complete test in less than ten minotes.
Checking of caster, camber and other fac-
tors formerly has been done with individ-
ual tools, with the result that a much

lodger ti’:iy vas requied for the job,
e -ﬂﬁ- Lm.ﬁﬂ,m.c_
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HOW QUICK YDU ETDE_
YOUR CAR INDICATES
SAFE SPEEDﬁ /e

If you want to drive sixty miles

+ an hour, keep 233 feet behind theé
nearest car. That is the advice of
experts who have compiled a ta-
ble of stopping distances to in-
crease the safety of autoists. The
stopping distances are based on a
single ten-foot lane where drivers
are not allowed to pass the car
ahead, The table of speeds and’
safe margins between autosfh
shows: thirty miles an hour, sey
enty-one feet; thirty-five miles a
hour, ninety feet; forty miles an
hour, 113 feet; forty-fve miles an
hour, 138 feet ; fifty miles an hour,
167 feet; fifty-five miles an hour,

198 feet, and sixty miles an hour,
233 feet.
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BIKE ON MONORAIL "=
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Heavy mercha Y o %__11'_’41
I!I]ﬂ'r'E'li E|.1.'II3I1.|:T i!‘.l Wi :I'l!'h'ﬂ-lt.‘l..' ar Throwmg a Torrene of Water in E-u Directiohy This Hose Car

i - Be Pushed into™Flames; peratar Iz Required
ipping room by an air cvcle, I
equipped with block and tackle, that is RE"I..FCI#L GHTS FIRE

operated on an overhead monorail system, WITHO FIREME AID
One man provides the power. w
When the H:.:tml:'ﬁ arc too hot tor firemen

fo enter, a revolving hose that requires no
operator can be pushed into the midst of
the fire and a torrent of water released.
Set into a frame that holds it off the floor,
the hoge throws water in every direction.
[t can be lowercd through a hole in the
rooof, pushed through an opening cut n
the floor or dropped through a window.

a‘ﬁUTﬂMﬂTIC ENGINES ON GUARD

1 ug: AGAINET STORM WATERS ﬁ:, hj 4

ﬁSlandm,, guard at an ynderpass in Bal-
timore, automatic elect and gain]um
enginggPkeep trafic pving by pumping
ottt stokn waters. Mo attendant is neces-
sary. When water flows into a storage
sump of thiypumping station, the electrie
engine isAtatgd automatically, operating
an the ity pownag supply. If the electric
Towed fails during\he storm, a gasoline-
This “Bicycle” on Overhesd Rail Lifts % "”H. e generator autdhynatically starts sup-

eavy Merchandise in W.:l:th-:u_n -§ ]"-"’l E o "- A=
: W e © .;r 1 . 4
g : ", | 2

i ok, l". '-.‘I
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"BEWARE the Motor

By JOS. D. MOUNTAIN

"GI MME a quart of oil"”

“Change the oil while
vou wash the car. T'll be
hack later.”

“Fill 'er up with gas
while I'm gone.”

These are, in cffect, in-
vitations to unscrupulous
rarage or service-station
attendants to “gyp” you by
o1l substitution, short gas-
oline measure, or any of
the other tricks of their
fraudulent games, The best
way to avoid these pyps s
to deal only with known
service stations, backed by
an organization of nation-
al reputation. This i3 not
always possible, however,
particularly when touring
—then, be on vour guard.

Don’t ask merely for a
quart of oil.. This allows a
dealer, if he i3 not honest,
to put his cheapest oil in-
to vour engine and charge
vou for his best. The oil

180

-

Portable Oil-Testing Labora-

Has Been Sold; Below, Drain-
Ing Gas feom Dummy Tank

he puts in may be only
slightly inferior to the
proper grade for your en-
gine, or it may be so bad
that it will do serious dam-
age, A woman recently or-
dered oilin a roadside store
i the mid-west, which, 1n
addition to selling gazoline,
motor oil and accessories,
alzo dealt in hay and feed,
paint and groceries. The
attendant disappearcd in-
to the interior of the store
and soon reappeared with
a measurciul of oil. Tt was
ail, all ripht=hut 1t was
linzeed oil! He poured it
into the engine of her ex-
pensive car and she went
on her innocent way. Lat-
er that quart of oil cost the
owner a stagzering hill for
complete overhauling.
Don’t leave vour car at
an unknown station to he
serviced during voor ab-
sence. Some statiens which
advertise that they will

Showing One




Making a Simple Test of Motor Qila by
Invertang the Botiles and Watching the Bub-
bles Rise: Belaw, Testing a Gasoline Pump
by Filling a Standard Flve-Gallon Can from

the Delivery Haose

To Foil the Oil Cheater

WH ENEVER possible, buy na-
tionally known brands of oil and
gasoline from stations of known
repite.

Specify oil by name.

See that attendant gives vou the
kind you ask for.

Note that measure is entirely empty
before attendant flis it

Check crankcaze level after sach oil
change.

If oil is suspiciously muddy in ap-
pearance, check for gassy odor,

Don’t assume oil to be good merely
because of clear color.

Don™t leave car at unknown station
to be “gassed and oiled” during your
absence,

See that bowl of wvisible-delivery
type pump iz full before flling car

Steer clear of "big bargains™ in gas
and oil.

change the oil while they wash
vour car, deliberately use a cheap
brand, if the owner is not present
and watching. The most commaon
method of oil substitution is to
draw the oil out of the wrong drum.
Some service stations and garages
keep their oil drums in the rear, out

76y

of =sight of the customer. Tf
vou have any reason to be sus-
picious, follow the attendant to
the drum and see that the name
of the brand yvou order is on it.
If the drum is wnmarked or
otherwize open to gquestion,
refuse the oil,

Another imposition to watch
for iz reclaimed oil. Sometimes
a dishonest dealer will pour
thin oil from erankease drain-
ings into heavy oil and sell the
resulting combination as me-
dium. This is practiced usually
with dark-colored oils which
do not readily reveal the
blackened erankease drain-
ings. Generally, however,
aich oil iz betraved by its
gasoline odor—resulting
from the dilution of the
crankeaze oil during pre-
vions wse. On the other
hand, do not assume that
oil is pure and of good
quality merely hecause it
is light in color.

Some crooked dealers al-

&7
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he had purchased a lot of ail from
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Above, Comparing Enmp'ltu of Moter Ol En
l:‘.glnrlh-l.tmr Rlght, r:pn.ﬂn.gLﬂ} Dristill
Gagolisia éa.rup- in Portable Laboratory

ter their oil measures by putting
in false botroms. This is not com-
man, however, because it 13 50
ensily detected by the inspeoctors
of weirphts and measures. A ruse,
more difficult for the inspector to
uncover but easily checked by the
wary customer, is perpetrated by
leaving the o1l measure about half
full of inferior oil, When the next
customer orders a high-grade oil,
the dealer fills the measure with
the kind ordered. I the cheap-
est o1l i demanded, the dealer has
not lost anvthing, If the motor-
iat arders high-grade oil and does
not bother to check up, the gyvp 15 ahead
of the game.  See that the measure is en-
tirely empty hefore it s used to fill yvour
crankcase.

“But not always does the customer lose
by substitution,” E. B. Henderson, deputy
scaler of weightz and meazures of Los An-
peles county, toll me. “Recently we were
puzzled by teztz of samples of the oil which
one service station in Pasadena was =ell-
ing under the name of a well-known
brand. The characteristics of the sample
were very similar to those of the true oil,
In fact, all our tests indicated that the oil
he was selling was a little hetter than that
he advertised. We eventually found that

a company that had failed. Be-
catse of the unpopularity of this
brand brought on by the failure
of the company which made it,
this dealer sald it under the mare
popular name, even though it was
a slightly better oil.”

Only laboratory tests can deter-
inine positively whether 3 given
sample of oil conforms strictly to
the specifications of the brand
name under which it 15 sold. In
the laboratories of the department
of weirhts and measures of most
states, chemists make tests of all
the characteristics of motor oils

and razolines in order to detect substitu-

tion. Specific gravity, viscosity, color,
pour point, and the flash and fire points
are used as identiiying characteristics,
These and other properties of the oil un-
der test are carcfully compared with char-
acteristica of the known oils.

This laboratory often s carried on a
motor truck, so that the chemist and in-
spector can drive into a station, test the
products offered for sale, and, if found
not up to legal standards, they may seal
the tanks |1-n:::rnrr~ any change in the prod-
uct: can be made.

Even the maotorist can make a few sim-
ple tests that will detect any radical de-
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parture from the standard set by
the manufacturer. Secure, irom a
reliable source, a true sample of
the oil youn wish to use and carry
it in a small clear bottle. Before
vou purchase a new supply of oil,
at an unknown station, compare
it with the original sample by fill-
ing a second bottle, identical with
the first, with the oil you wish to
test, Leave a little air space in
the top of each hottle. Now, when
you turn the bottles upside down
—stoppered, of courge—a large
hubhle of air will move slowly to-
ward the uppermost part of the
bottle. If the two samples are

the same, the bubbles will rise exactly to-
gether.  After the bubbles have risen, a
drop will form. After a time, depending
on the viscosity of the oil, the drop will
drip off the bottom of the bottle. This
test gives a rough indication of the vis-
cosity of the oil, This is the best charac-
teristic to decide whether two oils are the
same kind and grade. But, be sure that
hoth oils are at the same temperature,
While you have the samples in your test

MECHANICS 150

Abeve, Testing Viscosity of Motos Oil: Lefe, Den's
I:H-ll:r frem a Bowl Mot Completely Filled

hottles, look through them toward a strong
light and compare their colors,

“Beware of the extremely cheap oils,
atidd of the oils which are sold as ‘just as
good' as certain specified high-grade oils,”
advises sealer Henderson. “If a refiner
has to use other means to sell his oil, he
at least has no confidence in his own
product,

“An old gentleman of my acquaintance:
had a car of which he was inordinately
proud. One time, a glib salesman sold
him a batch of oil which was supposed to
be exactly the same as the well-known
brand the old gentleman had used for
vears, In fact, the salesman swore that it
was actually from the same stock as his
pet brand, My friend was finally persuad-
ed, He drained his engine, refilled it with
his bargain oil and started on one of his
irequent trips into the desert. Abouot
twenty miles out, the car stopped—'iroz-
en’ solid.

“The next dav he brought me a sample
of his bargain oil. I put it through our
regular tests and found that he had been
duped into buying ‘still bottoms,' the resi-
due which 15 left in the refining still after
all usable gasolines and oils have heen
boiled off. This is vsually sold as fuel oil
at a very low price. It has no lubricating
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Tank Trucks Are Test-
ed for Capacity Belore !
They Go Out; Here Is
a 5000-Gallon Truck
Bli.nﬁ Calibrated : the
Standard Tanka in the
Background Will *
KMeasure the Vaolume
of the Tank Truck to
a Fracion of a Gallon

Yer in one sense the sales-
man had not lied; it may have been from
the same orgmal ‘stock’ as his favorite
brand—but what a difference!”
Bemember, also, that the geographical
location of the oil well is no guarantee of

value at all.

good oil, Merely because a certain oil
comes from a ficld in the same state as an
oil of known quality is not cnough. Re-
fining methods are much more important
than mere location of the well.

The motorist shonld also take precan-
tions against being gyvpped when he buvs
gasoline. The most common form of gas-
oline gvp is the short-measure racket in
which the customer pavs for more gaso-
line than is delivered to his car. This gas-
oline short-changing iz performed in va-
ricus ways. When the old-seyle lift pump
i5 used, if the gasoline level is low in the
storage tank, the pump will deliver part
gasoline and part air. But with the mod-
ern visible pumps which have a ten-gal-
lon glass bowl from which the gasoline is
delivered, the customer can see how much
he geis,

Be sure, when buving gasoline from a
service station using this type of pomp,
that the bowl 1s full before the delivery is

MECHANICS

started, One of the commonest methods
of gvpping the customer, is to leave the
bowl down one gallon, as if a single gal-
lon had been sold and the tank had not
been refilled. 1f the customer complains,
the attendant discovers his “mistake,” ree-
tifies it, and everyone is happy. But the
Los Angelez county inspectors have a
way of catching these culprits.

“We drive mto a station and order
five gallons of gas,” one of the inspec-
tors said. “The tank on the rear of our
car 15 & dummy, not connected with the
engine, We pay for the
gas and get a receipt
showing the number of
gallons and the price
Then we drain the paso-
ling out into a standard
five-gallon container, Of-
ten we [ind it short one
and sometimes two gal-
loms,

“Recently we had a
most amusing case of this
kind. We had completed
our purchase in the nsnal
way and had gone inside the station to
give the owner a sumimons to trial.  The
attendant who had sold us the gas, think-
ing we had gone, came in and said joyvially
to the proprietor, referring to our pur-
chase, ‘1 stuck them for a gallon.” The ef-
fort made by the owner to guiet his helper
was almost pathetic. When we presented
our credentials he even protested.  “That
boy doesn't work for me, I don't even
know him.” DBoth the owner and his sales-
man were convicted of frand.”

The visible-delivery-type of pump has a
hv-pass valve which empties the howl
hack into the storape tank. Some gaso-
line erooks: will lean against the button
which controls this valve while they are
putting gas into vour tank, thereby let-
ting part of the gas for which you are pay-
ing, drain back into their storage tank.
One pump had all the paint worn off
around this button. Another enterprising
station owner, in order to prevent detec-
tion of hiz gvp, ran a wire from this by-
pass valve into his station, where it was
operated by oa eecond individual. A eus-
tomer, knowing that his tank was nearly
empty, ordered fifteen gallons of gasoline.
Seeing that it did not All the tank, he said,
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“Better ill'er up.” They put twentv-two
gallons into that eighteen-gallon tank, he
rcpurttd, but when he protested, the
“called it square™ when he paid for ffteen,

Another method used to gyvp the S0
line huver is to adulterate the gasoline in
one way or another. In California, and
some other states, the gasoline dealer is

reqmwcl by law to label the pump and fll- €5 t'&.‘
ing plp:q with the brand of the gam[mth o

it contains. But this doe: not prevent
some greedy dealers from substituting
cheaper grades. One inspector checked
the invoices from the company whose
brand name was displayed on the pump,
then read the meter on the pump. During
the periad of about one month, 2,500 gal-

lons more gasoline had gone through this
When

pump than the invoices showed,
accused of substitution, the dealer con-
fessed, The cheaper gasoline had cost one
cent per gallon less than that which he

was advertising, ]:iluriﬂgr the month, he
had saved about $25 by his tmnl-:edﬂess
He was fined $30.

“We prosecute three to four cases a
week of oil or gasoline substitution, or
short measure,” Mr. Henderson says, “Al-

= though this shows that there is much of it
‘§ going on, the motorist can ustm":.' avoid

it if he will watch his step.”

MOTORS SPEED UP 'L".ﬁ‘i-"'ﬁ R‘.l"
IN ARMY MANEUVERS

Increasing efficiency by speeding up
army manewvers, the cavalry of the Unit-
ed States army has climbed into motor
trucks for faster transportation. Five

horses are carried i each truck, while six
trucks transport a platoon

P

qu':-.‘i.'._

Cavalry Horzes jg‘“ Loaded ente Trocks and Quickly Carried from

lace to Plac ey

ok Fork
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| 56 Hl:ﬂdmi’ Rake in Clean-

L

mrofG

Ground. This Attach-
ment Pushes Leaves
off the Teeth: Boy Is

Fosition ; Grass or
-nd l‘.‘mfur Ao Is
lown

S

RAKE IS MADE SELF-CLEANING
BY SIMPLE ATTACHMENT

Teeth of the garden rake can be made
self-cleaning by a simple attachment that
fits on the handle and over each tooth. By
reversing the rake and pressing down on
the tamping plate of the attachment. the
teeth are drawn through a slotted band
that throws off all grass, leaves and rub-
bish, eliminating the need of pounding the
rake 1o shake them loose.

POSTAGE STAMP WORTH MORE
IF IT'S IMPERFECT ;'5 /03 3

[mperfections make some Unit=
eil States postage stamps waorth
considerably more than their face
value. When a small perforating
machine in the government print-
ing office made an error in the
two-cent Von Steohen stamps, a
rarity resulted. High prices are
being offercd for these stamps
without the wsual perforations,
caused by the perforating machine
"skipping” or by a clerk failing to
run a few sheets of stamps through
the machine, About 300 of the im-
perfect stamps were issued.
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Weighing over 30,000 Pounds, Anchors Like Thode
Above Often Are Lest by Ocean Liners

FISHING FOR LOST ANCHORS
IS STRANGE INDUSTRY

Q:‘y Omne of the strangest industries that has

grown up around large harbors is that of
fishing for anchors lost from ships. Old
sea captains, and other men who have fol-
lowed salt water, watch closely for liners
that lose their anchors and fish for these
immediately the ships depart. for the grey-
hound of the sea must saill on schedule
with the tides. So valuable are these an-
chors that ships often mark the place
where they lose them on their charts, and
E!]ﬁ;lg.ﬂ SE.II'L'IIEE tnmpalﬁﬂs tp Tecover
them, Contrary to general belief, it 15 not
at all uncommon for a ship to lose an an-
chor, for the strain upon it and the chain
15 at times irresistthle. While modern sei-
ence has eliminated most of the hazards
of the sea, vessels must still heave to when
mountainons waves and howling winds
put too great a strain on the hull for con-
tinped headway, Lacking sea room, there
i only one thing left for a vessel 1o do—
drop its heaviest anchors. Despite all
modern devices for ship safety, the an-
chor is still the emergency hrake, and the
safety of hundreds of thousands ot lives

m!““

4

depends upon them. Ships must carry
more than the two bow anchors so famil-
iar to all, It is not generally known that
the modern 10{K0-ton ship must carry a
“suit” of five anchors—two bowers and a
apare. weighing about five tons ecach, a
stream anchor, somewhat lighter, and a
kedge anchor for the stern. The “Levia-
than™ ecarries three anchors, which, with
chainz, represent a value of nearly 850,000,
[t will, therefore, be zeen that this curious
fishing is a lucrative business,

NOVICE SAVES SPINNING PLANE
AFTER PILOT FAINTS

When the pilot of the navy plane in
which he was riding became il and faint-
edCorp. Hilmer N. Torner, of the marine
corps, brought the ship out of a spin and
mate a creditable landing, although he
had never touched the controls beiore,
The ship was 2,000 feet up when Sergt.
Orle 5. Hoffer, naval aviation pilot, col-
lapsed. The plane, entirely out of control,
started spinning toward the ground. Pull-
ing the pilot from the controls, Torner
righted the plane just before it reached
the ground and sent it climbing to a h |g11.
altitude, After fifteen minutes of experi-
mental flving to learn how the controls
worked, Torner hrought the ship down.
For his action, Corporal Torner has been
awarded the Distinguished Flying Cross.
He is an operations clerk attached to the

naval air station, San go, Califgrnia
?’W/"g Mﬁr’ ¥ '}“?h 2

PHONOGRAFH IN CAMERA CASE
ﬂf} 5 g-ms CLEAR TONE

Built, into a camera case for easy carry-
ing, a portable phonograph that plays any-
sife record with a clear tone has been pro-

é[mﬁ duced. Motor,
. crank handle and

- reproducing arm

fit mto the case,
which is designed
like the ordinary

acts as & sound
hox, After playing,
the phonograph
folds up like a

= - i Eﬂﬂ'll:'w
%%‘f‘

kodak. The case -

,LL




UREHIT AIRPLANE
FIRES SIX GUNS
AT DNCE&? {

Cols Bc.r.:;)ll fram Battle in ['ll-ll‘l: of Caary

Which Bhows It GGeoweh

rre J
TS

(i Bils

i ]l i 'H-I

Great Britain iz now
testing a pursuit biplane

ecquipped with six ma-
chine guns, all operated
simultaneouszly by the pi-
lot, Two are mounted in
Llast channels on ecither
gidde of the air-cooled ra-
dial motor in the normal
way, and the others are

-f“:F-‘:{ g

placed, two on each side,

about one-third out along
1c wings, one in the top

and the other in the low-
er wing. The weapons are
“concd” slightly so that
lines of fire converge
a point ahead of the
criit. Any enemy craft getting into the
apex of the cone would, it is claimed, he
ridldled with bullets and the chance of
scoring a hit on eraft hevond the apex is
increased threefold, as the converging bul-
lets from the six guns spread again. The
ving guns are streamlined into the wings,
and a speed of 200 miles an ]:f.rur s claimedd.

CURVES &HD ANGLES IN Mluzl‘ZL
CUT BY THROATLESS SHEAR

Curves and angles can be cut in metal
up to sixteen gauge in thickness by a
throatless shear that is easy to operate
and weighs only sixteen pounds. Tt will
cut left or right, straight or curving, and

or a cut-out of a SOtigire.

Thr mtjwht Cufves in Beigdl

?}{3 cr?‘ w. (e

crrosts are lessened by the glass, which re-

2
COLT RAISED ON BOTTLE HELPEQ,\L
IN FINDING DIET FORMULA

In an effort to find the best substitute
for mothers milk, a colt at a government
experiment station at Beltsville, Md., is
being raised on a botile. Raising colts
whose mothers die at their birth has been
found a serious problem, and no diet for-
mula has been found that has given pen-
eral zatisfaction. The bottlé-fed colt re-
ceived fiftv-six ounces of a milk substitute
s1x times daily doring the frst iive weeks,
after which the number of feedings were
reduced hut the bulk was increased. Once
a month, the animal 15 led before & chart
marked off in six-inch squares, and ite pic-

Conid,

gt ]n]'Jrnr_nt

also permits a straight cut into the |11{~11t}1’llr{' is taken to Ffﬂ'l,.'ld'ﬁ a record of its

|,1|.
“'bmj%u LE GLASS HAS AIR ZPAEE
TO STOP CONDENSATION g} tf

3 Moisture and frost-resisting, a glass de &
signed to stop condensation is made of o
wo pieces of glass, hermetically sealed . oot

gwith an air space between them. Heating
duces heat loss through windows by forty
per cent,  Clear vision is possible at all
times, In addition, the glass serves the
purpose of storm windows, providing dou-
Lle protection. It looks and is installe
]|1.n a t.mr.':lr. irlass,  Chutside nodse 15 re- T’Q,,

;g muh:mg :|1.|Eht|es
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AM beginning o think that it is"the

willingness to fake the long chance—
to bet on your dreams when the odds are
ten to one against vou—that iz the essence
of the peculiar American type of success,
And this genius for backing your own
hunches has the same opportunity now as
in pioneering days. [t still can be done,

Take Walter Chrysler,

Turn the clock back twenty-zeven yvears,
I't's 1905—and at the automaobile show in
Chicago, For four days a broad-shoul-
dered, husky mid-western railroad man
hung around a rakish, white touring car,
upholstered in red leather, He couldn't
keep his eyes off it: he was fascinated.

“How much did vou say that car was?"
he asked the salesman for the tenth time.

“Five thousand cash."”

For the tenmth time this railroad man
walked to the far end of the great baild-
ing. Five thousand dollars in cash was
exactly forty-three hundred more than he
had. It was fve hundred more than he
maile in a whole vear as superintendent of
motive power of the Chicago Great West-
ern Railroad company down at Oclwein,
Towa.

Of course, it was a gilly thing to do, but
he had a hunch. All nght! Walter Chrys-
ler would bet on his hunch, He'd back

194 "
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his dream and put
up a vear's work as
a morigage!

His grandiather
had been a covered-
wagon mamn, his
own father was a
railroad man, and he was going to be an
autoemaobile man—it was in the cards.

That night he telegraphed his bank to
wire every cent of his balance of $700 to
Chicago. The following day he visited
several big railway men who were his
friends. He made pledges and signed
notes, and late that afternoon he hurried
up to the automobile show and to the big
white car with the red-leather trappings.

“I'Nl take it," he said breathlessly. “I’ve
got the cash. Ship it down to Qelwein,
Towa, for me,”

A week later the car arrived. Walter
Chrysler had a friend drive it up to the

" barn it the rear of his home, That was as

much as it was driven right then. Imme-
diately the barn was turned into a work-
shop and everv gsecond of his spare time
Walter apent in tinkering with his car.
His wife guite rightly had some things to
say about this wild extravagance., Any-



on HIS DR

By FRAZIER HunT

way, why not ride in the car? But most
of the time for the next three months 1t
wis knocked down. It was the best aitos-
mobile built in America at that time, hut
after he'd taken it apart and puat it topeth-
er three or four times he could have built
a hetter one himself, And he had & hetter

7)-8 e

Wil R

hedd

tate for this dregm
call it the Chryvsler,
Mincbeen vears were

ciar, Lo

[FAEE bhefore hisg
That's quite o long time
on your bet
And this was a hundred thousand-to-one
rat Walter Chryzler won,

He had come irom real pioncer stock.
His father was a French Canadian boy
who had immigrated with his folks in a
covered wagon to Kansas, When the Civil
War swept through the country, this boy
—the father of out car dreamer—enlisted
in 4 Kansas regiment as a drommer boy,
With the war over, he fell in love with a
Kansas-born pionecer girl,

dream came truae

Lia l_'.;|_il_ 1:|_'I|-|'; _-.l.-II :'.'|.-|I :i:'.

"'\-!l"'f
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In 1873, a bov was born to this droame
mer hov and his girl wife. They were liv-
mg at Wamego, Kans.,—at that time the
end of the Kansas Pacifie railroad. The
orce dromimer :!ll'-_'|' Was fhow locomotive
engineer and following the railroads that
swept on their magic trail westward across
what had once been the great American
desert,

This bov, Walter Chrysler, grew up un-
der the spell of the restless, dynamie, im-
apinative west. Transportation, speed,
movement, were in his blood, And more,
he liked to make things with his hands.
He Liked to think with his hands, Natu-
rally the railroads called him.

At seventeen he entered the railroad
shops at Ellis, Kans.,, and worked four
vears hefore he became a full-fledged jour-
neyman mechanic. Then he started to
wander—searching, dreaming, for some
idea that he could plunge headlong into.

With a bang he bumped into the auto-
mohile dea. Already the “horseless car-
riage” was heginning to dominate the
thought of imaginative transportation cn-
rineers. It was new and undeveloped ; its

MECHANICS

future was all in front of it, and from
the very first sketches in engineering
papers that this young Chrysler's eager
eves discovered, he sensed imstinctively
that zome day he'd boild motor cars
Bat he'd have to know all about men
anid manufacturing fArst,

For several vears he moved from one
railron:d shop to another, searching out

One day he
heard that in the Santa Fe shops in Tao-
peka, they were actually building locomo-

more and more experiences.

tives, He huostled over there and got a
job—leaving as soon as the engines were
huilt, Finally he became a roundhouse
foreman in the Rio Grande western shop
in Salt Lake City. Now he took enough
time off to hurry down to Ellis—and came
back with his bride.

At thirtv-three he was made superin-
tendent of motive power of the Chicago
Lreat Western railroad ; and this was s
job when he bought in Chicago that big
white car with the red trimmings. He'd
been taking a home-study course and
dreaming incessantly about motor cars.
He had faith that they woild be the an-
swer to the transpartation prohlem of the
future, and he was willing to risk anything



POPULAR

on this faith of his. He'd go :
as far as betting $4.300 of bor-
rowed money on it.

It tock about all he could
save the next three years to
pay off that debt, and then one
day there was a disagreement
-over policies in the shop and

he resigned. ¢
'Lﬁl?;.
L =

af

Immediately he telegraphed the presi-
dent of the Awmwerican Locomotive Works
for a job. The next day a wire came say-
ing to be in Pittshurgh on a certain day.
He was there all right—even if, for the
first time in his life, he had to buy a rail-
road ticket to get there.

The president offercd him a position as
shop superintendent—and he accepted be-
fare they'd fizured out the salary. Whan
he was aiter was manuiacturing experi-
ence. He was still dreaming of the day
when he'd be making motor cars—prepar-
ing himszelf for this “der Tag” of hig own.

True to Horatio Alger, within two years
Chrysler had fought his way up to the job
of peneral manager of the great locomo-
tive works at a salary of 512000 a year.
He was a “big shot"—Dbut he couldn't get
his mind off motor cars, When he was

IECHANICS

away from the works
he didn't want to talk
ahont anything clse. He
knew it was only a mat-

I ter of time until he'd be

making them,

The big chance came quicker than he
had figured on. The eastern bankers con-
trolling General Motors had selected Mash
to head the great corporation, leaving a
vacancy in the Buick unit. The bankers
had heard of this Kansas cyclone, and
they suggested to Nash that Chrysler
would be the hest man to replace him in
Buick. Nash pgot in touch with Chrysler
and the two met in Pittshurgh,

MNash didn’t have to work very hard to
sell Chryeler the idea. ITe'd sold it to him-
self wav back in Iowa,

“It sounds about what I want,” Chrys-
ler said; “T'd like to tackle the joh.™

Hedd stark 1o as works manager, Nash
told him, “How much money do you
want ©

“T'm making £12000 now,” Chrysler re-
plied,

Mash shook his head. "We're not pay-
ing anvthing like that in the automobile
huysiness,"”

"How much will you pay me " Chrysler
demanided,
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“Six thousand at the
most,” Nash replied.

“I'Il1 take the job
Chrysler fairly barked
back,

He was really started
now—started making
rood on the dream he'd
had so long before.

Down in the Buick
plant they still talk about
how Chrysler worked
those first months he was
on the job. Any hour of
the day and night would
find him in the shops. He
was an expert mechanic
himself and there wasn't
a job in the whole great
factory that he couldn’t
do asg well as, or better
than, the expert doing it.

Almost at once he start-
ed improving the Buick; that particular
model was having some axle trouble
Chrysler diagnosed the case immediately
and ordered that heat-treated axles re-
place the cold-rolled ones, Then he worked
wonders in the body. In place of all-wood
bodies, he designed a composite wood-
and-steel one,

He dreamed all the time—and he worked
most of the time. Within two vears he
had jumped from works manager to the
presidency of the Buick company and the
first vice presidency of General Motors, in
charge of production.

In November, 1919, nine vears after he
had come to the General Motors company,

he resigned. He
was comfortably
wealthy; he had
good health, am-
bition and a
knowledge of the
mobor car 1'.!1.I5'i-
ness second to
none in America.
And he seill had
his big dream left
—his big idea.

Before he could
take a decent
rest, the bankers
shunted him into
the difficult task
of cleaning house
for the Willys-
Dverland com-
pany. Then, in
the midst of this,
he was psked to
shoulder another difficult proposition—to
save the Maxwell from complete disaster.

There were twelve million dollars worth
of bad loans and a total indebtedness of
twenty million. Chrysler rolled up his
sleeves and set to work, He reorgamized
the sales department, and then did the
thing that he'd been waiting nineteen years
to do—designed hizs own motor car and
named it after himself, It was the senza-
tion of the 1924 New York show, Then he
reorganized the company and called it the
Chrysler Motor corporation. That first
year he sold 137,668 Chryslers.

And if that isn't making a dream come
true, you'll just have to pardon my glove,
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TOO LOUD FOR
CONTROL p, G §

Too noisy to be controlled by
engineering devices, the average
theater audience sets itseli as the
limit to which a building can be
soundproofed. It is possible to
treat other noise.sources by prop-
erlv insulating walls, doors and
windows, but the aundience is a
noise source over whose output
the engineers’ control is meager.
The noise level of an ordinarily
quict theater 15 from twenty-fve
to thirty units above audibility,
while street noise is from sixty to
seventy units. Proper treatment
of the theater reduoces the street
noise to less than that caused by
the audience’s chatter and com-
e i,
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TOOL FOR FEATHERING
ARROWS HELPS
AMATEUR ) kb {

Helping the archer prepare his
arrows at home or at his cluhb, a
tool that holds the feathers in place until
the glue or cement fastens them to the
arrow 15 now avallable, The feathers are
spaced equally by slits in the tool and are
held in line with the axis of the shaft and
at right angles to the surface. All three
feathers are applied at the same time.

2
This &I

ATrows J.'.'.al:l Be Fea d with This Tcal
Feathers in FI.I:E for Gluing

T It Halda
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Lirowsy; Note the Recarders Attached to Arms, Legs and II-Iﬂd
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HUM THAT PUTS YOU TO SLEEP
COMES FROM LOUD SPEAKER

Sending out a hum like that of a distant
aplane, a sleep-inducing machine has
been invented and tested by Prof, John B,
Morgan, of the Northwestern University.
The Tium comes from a loud speaker, lall-

_ing the subject of the test to sleep. Dials
-, Tecord each step in the process, when an

arm or leg gocs to sleep and 1.'. hen the in— J ﬂ?

tire body iz finally relaxed. .'
GENERATOR CONTROL ON DASH

.?_

y erator control that is placed on the 'mr.nﬁ
muh:lu dazh, A knob regulatez the charg-
ing rate to driving rnlulltlnnn

The con-
trol 12 connected to the grounded side of
the field cirenit and adjustz the rate h;-'I|r

increasing or decreasing the field current.

SETS CHARGING RATE Ir:ﬂ_;, C{?'?’"l_
Control of the h:Lttr_r'l. -charging rate :ML:'
s 3 = ‘H-\-\-H‘J
I'here iz a range of live to twenty am- :
peres, It is designed to :Ilmmatc the ex-

-
brought to the driver's fingertips by a gen-
pense of mchmrlt:u, InitLr ,-Lff-:l ﬁ
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Like a Bird swith Twe Boadies, This Prasenger Plane Has Twin Cabins;

MECHANICS

T e L

Each Cabin Has Its Dwn Landing

Gear; Pilot's Compartment 15 above the Passergers’ Quarters

TWIN-CAEIN PASSENGER PLANE
HAS TWO MOTORS

Two separate cabins for passengers

have been built into a Erench airplane

that '.u.ﬂ.Ltrc’n‘]_cc[! in regular service, The
___]:H]’Iﬁt s cabin 15 directly behind the motor

- gondola, while the passengers’ quarters

are in cabins on either side., Two 500-
horsepower motor: have been installed.
Accommodations are provided for sixteen,
including four in the crew,

BARROW INSIDE LARGE WHEEL
HAULS BIG LOADS EASILY
tI 'ﬁ
R

Large loads can be hauled easily in a
heelbarrow that has itz container inside
of a bip wheel., As the wheel rolls, the

container riuns ot the inside rim of the

Rolling on 1:I:|l- Inaide of This Blg Wheel, a New

atgned for Hauling
mﬂa{uxdu

wheel, always keeping upright. One man
can operate the wvehicle, carrying larger
loads with less effort than is possible with
the ordinary wheelbarrow,

WELDED METAL MADE SAFER
ﬂ-‘)_ t{ BY SLOW COOQLING

Welded metals can he made safer and
less brittle by a slow cooling process de-

veloped by Wastinghouse Electric and
The

Manufacturing com ineers. ]
process mﬁ?ﬁﬁ%ﬁwclding ,of
high-specd rgtating machinery, high-pres-
sure hoilers’and similar equipment. TPure
iron used As welding material, while very
ductile before the welding process, occa-
sionally resulted in a brittle weld which
would ot bend or stretch but would snap
withﬂyl warning when loaded to the limit

‘&/U""” = f its strength. The engi-
Fm:e(fra found that nitrogen
) rom the air combined
[ ] a, with the weld metal to
cause that brittleness, By
cooling the hot weld
slowly, the nitrogen is
left relatively harmless.
The engineers also found
that when a ductile met-
al 1 bent or stretched,
lavers of the metal slide
past each other just as
the leaves of an automo-
hile spring slide along
cach other when the
wheel strikes a buamp.
Too fast or too slow cool-
ing causes precipitation
of foreign particles in the
weld which ohstruct the
sliding layers of metal,

TIT:E Wheeharcow Iz De-
arger Loads with’ Less Effort
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resulting in breaking without warning —
under load. Much trouble can be avoided :
by preventing the nitrogen from comhin-

ing with the weld metal during welding T
Chemical coatings are effective for thisk=}2
purpose, permitting only harmless quan-, |&
titics of nitropen to enter.  Now that the
duetility of weld metal iz assured, weldim ™
can he subjected to higher stresses and to -
more severe imipacts than ever before.

“WORLD" IN EIGHT-STOR ]-]jL
TO DEPICT PREHISTORIC AGE

Prehistoric life, with its roaring mon==s
sters, will be depicted for visitors at the
1933 Century of Progress fair by metal< ) 5§
glotie as Righ as an eight-story building, '
Within the huge ball, mechanical beasts
will roll their eyves, lash their tails, swing
their heads and emit roars and sgueals,
These movements will be controlled by
motors and a swilchboard., The exterior  Litecally Pulling the Water Out of a Boat, This Bailer
of the globe will be covered with a map of oot e R
the world, oceans appearing in silver-col-

ored steel, At hive-minute intervals, pufis PUMP BAILS OUT SMALL BOATS
of live steam will rise from the hase of the ON POWER FROM WATER

ball. Lights plaving on the steam at night Trailing behind in the water, a new
pump for bailing out small boats has a
propellerlike motor that sucks the water
frgm the craft. As the boat pulls the mo-
tor, the water pressure turns the motor
blades, drawing the water out of the hoat
throiigh a six-foot hose. The pump oper-
ates at five miles an hour, while at eight
miles an hour, one gallon per minute is
bailed from the boat. The pump is porta-
ble and can be attached or detached.

IS POCEKET SEISMOGRAPH 1.3

Just how miuch vour housge is shaken by
the pounding of a flat-wheeled street car
or the rumbling of a b= truck can he
measured by a pocket-size seismograph
% recently completed. The instrument op- Ls
erates on the same principle as that of the
«costly earthiuake detectors, A pendulum

Prehisiorl : i
Ball, li.ﬁ;hﬁ -R,';hﬂ,i'h?ﬂm hﬁ‘;,ﬁm" Metald records the smallest movement of the

structure in which it is placed. A Dbear
will give the impression of the earth foat- & of light acts az a pu}intrr. registering a
ing on clouwds. The prchistoric animals  hair's-breadih change in the pendulum’s
will he constructed of wood, steel, canvas puilimn For permanent record, the 1|ght 3
and papier-mache, all containing from one “registers the changes on a slowly mpving

IR

to sixteen motors. sheet of photographic pa%r-
4 i
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Planting Orchid Seeds in Test Tubes E:-unumlng; Agar-Agar; in This H.pl;.-
stans< the Plapts Thrive during Their Early Stages

H:"L"»"E vou ever seen a blue rose? Or
a red pardenia? Or found a fragrant
camelia? Not likely, But vou probably
will, if the efforts of plant breeders are
successiul. For these flowers are a few of
the strange vartetics that plant scientists
expect to develop.
In the plant world men re seeking, and
finding, new things under the sun. In fact,
many of the present pnpu.":'{'r Aowers are

202 :

RSy |'|'1_-';_|‘.i|-|'.-- that were
never dreamed of o few
srore years ago, Hybrid
sweel peas are I-Ii-‘.!.'
vearsold, Dahlia-flowered
sinnias have heen in ex-
istence only ten vears,
Fragrant double nasturs
tigms from secd are
brand-new.  Several cen-
tiries aro, there were an-
v a few hundred varieties
Today, more
than 10,000 different kinds
Are Frowl.

[t would e hard to
predict how many new
Aowers will e in the gar-
dens ten years from now, but it is certain
that there will he many unusual blooms.
The science of hvybridization, by which
plants of the same family are crossed to
develop new types, has made enormous
striddes inm the last few vears, Plant breed-
eré can now plan the creation of a new
variety and be practically certain of ulti-
mate success. Year: of work and thou-
sands of experiments are usually neces-

I:I'I:'u'

of roses,
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sary, but often cnough an amateur grower
astounds the flower world with a new va-
riety that he grew in his own back-vard
garden. Many of the most desirable roses
were originated by amateurs who later
sold the cuttings to commercial growers
to be placed on the market.

Amazing prices are paid for new flowers
that take the public’s fancy. Three thou-
sand dollars a pound, and up, is cheerfully
paid for the seed of some types of petunias
that were created by re-
sodrceful plant breeders.
The owner of a new varicty
can practically name hiz own
price for geveral seasons.

Imagination, observation and patience
must be practiced by the successful hy-
bridizer, according to John C. Bodger,
who, with his aszociates, has developed
dozens of new types of garden Aowers. At
his experimental growing grounds, at El
Monte, Calif., Mr. Bodger described the
methods by which new flowers are created,

“Origmmating a new variety 15 such an
exacting task,” he said, “that it is well to
confine your experiments to one strain.
The possibilities of improvement are in=-

WMJG./Q,@M,
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Hybrid Aster, Above,
Briad fram Ooe Parest
with Streamer Petals
and the Other with
Tubuliks Peials

finite, no matter whether you
sglect a sweet pea or an or-
chid. TFirst of all, you should
have a definite ohjective in
mind. ¥You may decide that a certain va-
riety of sweet pea having a delicately col-
ored blosgom would be more popular if it
had a taller, stronger stem. The next step
is to select a good specimen of the sweet
pea that you wish to improve upon and
then hybridize it with another variety hav-
ing the desired stem characteristics. The
seed from this crossing will produce all
sorts of eombinations of the two parent
plants, and among them yvou should find
the exact combination you are secking.
But if the experiment is apparently un-
successful, carefully szave all the seed of
this generation and plant them again the
next season, as the ideal plant may not
appear for several generations.

203
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Abawe, Placi Screems  around

Freshly Hybridized Flowers to

Fruvwent .ﬂ.dl’i‘l‘i‘l}:l'l.-ll Cross-Polli-
ratien

"Hybridizing, or crossing, may be usedl
to originate varieties having new combi-
nations or shades of color, new phyzical
appearance, and new sizes,  For instance,
one of the newest hvbrid varieties of as-
ters has a head of closely bunched tube-
like petals surrounded by a hackground of
long, streamerlike petals, This is the re-
sult of a cross hetween two distinet vari-
cties, one of which had a lower consisting
of the long streamer petals and the other
a flower made up almost entirely of the
tubwelike petals,

“Brieflv. hvbridizing consists of taking
pollen from the stamens of one fower and
placing it on the stigma of another flower,
This is done in nature by the action of the
wind and insects, hat natural crossing is
ton  haphazard for the scientific plant
breeder. You should remember that you

‘g
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A

POPULAR MECHANICS

cannot cross plants of
different races. Different
varictics of zinnias may
e crossed swccessiully
and a new type may be
origimated, bt 5 cross he-
tween a zinnia and a rose
wonld be a failure.”

A good example of the
results of scientific hy-
bridization iz the early-
blooming double cosmos.
The original cosmos
bloomed in the autumn
and had a small Hower.
Year after year, cosmos
that had larger flowers
than the average were
selected and were
crossed with each oth-

FISTIL

STAMEMN

er until ultimately one seed, planted in
New Zcaland, produced a perfect double
Ilossom, In the meantime, an carly-flow-
ering single cosmos was being developed
in Germany through the same process of
selection amd crossing, The doohle cosmos
was then hybridized with the earlv-bloom-
ing variety. Various shades of color were
obtained hy hybridizing with some of the
original stock. The final resplt was a large
double flower, in various colors, that
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Steps in Placing Pollen fresn Blue and White Potunia on Stigma of
b Furple One, in Efort to Create Mew Shade

Mooms early in the summer. By hybridization, the most
desirable characteristics of all the parents were combined
in the one plant,

“When you have decided to develop a new hybrid,” says
Mr. Bodger, “select a pood example of the plant that you
wizsh to improve upon and then choose a well-formed bud
that iz nearly ready to open. Cut away most petals so
the interior of the bud is expozsed., You will observe that
all of the features of the fully opened flower are packed
away inside the bud, The pollen-bearving stamens and the
long thick stigma may be recognized at once. With a pair
of tweezers or small scissors remove all of the anthers,
which are the pollen sacks at the tips of the stamens. Then
inclose the bud in a glassine paper bag or some other thin
material so that no stray pollen from other plants can
repch the stipma,

“A day or 2o later vou will observe that the stigma has
taken on a sticky appearance. When this oceurs, go to the
plant that vou have selected as the other parent and with
a camel's-hair brush remove the pollen dust from the sta-
mens of a fully opened flower,  Dust the pollen lightly over
the sticky portion of the stigma that vou have kept inclosed
in paper. Transfer enough pollen from the other plant so
the stipma 15 completely covered, Then replace the paper
hag around the bud and keep it inclosed until the plant has
withered and the new seeds are ready to gather. Keep the
secds in o i!1'}-‘ ]'.llil.{'l'_" atiel fr]:'l.l1.1. them the pnext 2eason, When
the new growth maturez, vou wilt find that, if vou have
done the work properly, the plants will have some of the
characteristics of each parent.

“Very few of the Howers will be alike, as maost specimens
will have different combinations of the characteristics of
vach parent. Select the plants that come closest to the ideal
that vou are seeking and save their seed and plant them
agam next year. O, it you wish, you may cross the best
examples of the plants again.

“The offspring from such a crossing inherit the charac-
teristics of the parents in accordance with a complicated
formula known as Mendel's law. Thiz is to the effect that
the progeny of a crossing tend to exhibit the features of the




MNew H].'bﬁl:ll'llri.ﬂiﬂtl-l-uf Drchids Formed by Crossing
Different Kinds of These Flowera

dominant parent. When this grﬂw'u.l_i;.r'l'l
ig crossed within itself, some of the off-
spring will resemble the dominant parent
and the others will favor the other par-
ent, in the ratio of three to one. - With
this in mind, it is casy to realize that sev-
cral Fenerations miust somctimes pass be-
fore the plant vou are seeking is created.”
Practically every present-iday  parden
flower i= the result of such selecting and
hybridizing. In its original wild state, the
rose wag a scrawny bash that had only a
few small flowers, The wild pea from
which the present sweet pea was devel-
oped had tiny hlossomsz with little odor
and scarcely any rescmblance to the cul-
tivated flower. Floriculturists have de-
veloped cach original flower along the
paths they think best. One plant is given
a longer stem, another a new color, and a
third a diffcrent shape of hloszom.
Sometimes nature develops a new fAow-
er of its own accord. The lucky grower
who finds such a “sport” carefully guards
it in the hope that it will be reproductive.

POPULAR MECHANICS

aports, or mutations, are thought ta he
the result of spontaneous jumps on the
part of nature over several stages of plant
evalution, In such case: nature accom-
plishes within one season the same results
that plant scientists would expect only
after many vears of work.

The most recent mutation of importance
is the double nasturtium, which in the past
has never been reproduced from secd. In
examining a field of single-flowered nas-
turtiums several seasons ago, Bodger came
across A double bloom that had apparent-
lv sprung up without cause. The seed was
carefully saved and planted the next sea-
son, Many of the new plants developed
doulle Howers, and the seed from thesze
were saved and planted in turn, until he
had acquired a sufficient stock of the true
strain to place the new seed on the mar-
ket. The double nasturtium is distinctly
a new flower that has little resemblance to
the single variety. The large blossom has
more ifragrance, grows on longer stems,
and the plant develops a strong hush,

As a suggestion to amateur hybridizers,
one plant grower advises that new shades
of color in the perennial scabiosg ar pin-
cushion flower would unquestionably be
very popular.  Practically all colors are
obtained in the annual wvariety of the
scabiosa, but so far, only mauve, lavender
and white have been obtained in the per-
ennial variety.

VIBRATION SPREADS CAR LIGHT
-5 5 OVER THE ROADS

Light from auto headlamps can be
spread over the road by installation of a
vibrating reflector that fits on the light
zocket, The device
ponsists of a coil
with anm arm ex-
tending forward
and ending in a
sensitive spring to
which a small sil=
vered reflector is
attached, This re-
flector, which is in
front of the light bulb, vibrates at the
slightest movement of the auto, cansing a
vibrating beam to be thrown back on the
headlight reflector, This results in a broad
beam that covers the road,
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All Thrills of Stun Flvl ,J% 1:1 Captwe Plane {.

Outside loops, inside "4”"_’”1
loops, barrel rolls, Immel-
mann turns, wing-overs,
inverted flving and vari-
ous other difficult aerial
acrobaties of advanced
flying may be imitated
with convincing reality
and complete zafety in a
“captive” airplane,
Equipped with conven-
tional propeller and pows=
ered by an electric motor,

g
ey

- o
e Ky

o e

dent pilots and sujg

lving tly
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i"l for a.ir-ﬁiml.ctl groundlings. b
| TINY WATER HAMMERS
N RUIN PRﬂPELLERS@_?qq

Constantly pounding at ships
propellers, thousands of tiny wa-
ter hammers eat away bits of met-
al, causing erosion and, fAnally,
bending and failure. This 113111-'| 3
mer action is caunsed by minute bubbles
* forming in the turbulent regions adjacent’
“to swiitly turning propellers or turbine
3y blades in water. These bubbles often con-

. tain gas compressed as high as 15,000
) pounds to the square inch. Formed in
areas of low pressure in the whirling cur-
rents of the propellers, they are moved to
regions of much higher pressure and col-
lapse. Immediately, the water that has
. heen held back by gas pressure in the bub-
Delay, Aershucis i Bty Bl Mﬁ=-m‘=~@’ﬁﬁ- e e et
ven Propeller Supplies Air Blast for Contrels 15 results n iy E

ows on the propeller, causing a strange
the plane responds to its controls in a2 “illness” in the metal. Even if the metal
manner similar to a real airplane in flizht.” does not break, a serions loss in eficiency
The strong air blast generated by the pro-  develops because the smooth surface takes
peller, which acts as a fan, gives the effect on the struocture of coarze sandpaper. A
of “flving speed.” Universal-joint sos-  way to stop the water hammers or to re-
pension gives it complete maneuverabil-  pair the damage caused by their poundin

ity. The plane is used for instructing stu-  is sought by []11-:{lrau]i: nginuef-jo

o/
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Elul:ll]erit:'E:ui..g: BMachine Which Delivers Balls for Batting Practice; the
Robot Pitcher Can HBe Used Indoors as Well as Qutside

ROBOT PITCHER THROWS BALL
FOR BATTING FPRACTICE

Baseball is succumbing to the machine
age and now a pitching machine has been
built to deliver balls for hatting practice.
The ball is attached to a spring and whirlz
around an upright standard when struck.
When the force of the blow is spent it is
served again to the man with the bat. The
robot pitcher can be used indoors too,

EARTHQUAKE TO BE PREDICTED
%Eﬁg BY USE OF "TILTMETER"

E'-b |-['.1rt[1r|u3h:*—'. may bhe predicted, subter-

g

ranean shifts of material before voleanie
eruptions detected, and other small but
important shifts in the earth's surface ob-
served by means of delicate instruments
known as “tiltmeters.” Theze instruments
depend on one of two general principles:
Either they measure the tilting of the
earth's surface by the change in position
of a delicately balanced pendulum, or they
make uge of the interference of light re-

flected from two nearly parallel surfaces,

one of which iz a hguid natucally main-
taining a horizontal position in responze
to the pull of gravity, while the other is

secured ﬁlﬂmh ﬁﬁ ]1/3]1.’\'.‘[!]“1115
{ . - D,
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are to be measured. The
latter method permits the
construction of more
rugged mstruments and
also their operation at the
bottom of deep, narrow
pitz, and in other awk-
ward places. Such instru-
ments have had consider-
able commercial applica-
tion in the measurement
of movements in floors,
pavements and piers,
where only a small change
can he tolerated.

AL il
ELECTRIC SCREEN
FOR HOME ADDS
TO COMFORT

Designed to prevent
chilliness in the home or
office, an electric scrcen
that holds heat equal to
that of the human hody
hag been constructed by the Westinghouse
Electric and Manufacturing company.
Technically, the gensation of cold is the
result of excessive loss of body heat, and
this screen is so wircd that it is impossible
for a person to lose any heat by radiation
to the sereen. '|'|'i- s II1I_-. i1 & |.|q.'|i HIs |||I

W l'rr |I_1| l'u_'| |_| |1| jid ||l|-;_ ||,,||| ”‘_I%I‘I_j ] |'_

v ozl ﬂia{,{J'CLFu

Heated to Body Temperatere, Electrle Scresn Shields
Two Persons from Ofhce Chill
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Huge Puzzle Map Helps Teach Geography

Top, Each Member of G

|:?JL Shape It Ropum ; Bottom,
M [ B

Cut into pieces like a puzzle, a large
map of the Umted States is helping teach

raphy Class Is Hnlﬂ.‘iug.'P:

geography in dn Oregon school. Each
piece of the map is a state, its size being
i ]‘.lrl.‘:l['r-:lrl!iun fia ﬁl:1|-e=r states, When the
pieces bhave been hOited together, the niap
i5 thirty-six feet by nineteen feet in :.- zf.-
— 3/

“RUBBER" MADE OF CH MICJ‘LLS
UNAFFECTED BY SOLVENTS

Many commercial applications have
been found for a rubber substitute made
of chemicals which iz unaffected by sol-
vents and has several other advantages
over the ordinary article. It has been
widely used in the antomotive feld be-
cause of its resistance to the deteriorating

action of most gases amd joguills, inclgtl-  and oxygen s not appear to affect it
.-' ?

Piece of the Puzele, Labeled with Mame of State 'Whaoss
zxle Is Assembled into Map of L. &

ng gasoline, for instance, as tubing to
convey gas to the carburetor, and for cov-
ering ignition wires as a protection against
oil, It also has proved satisfactory as a
paint-spray hose, and as gaskets for elecs
tric refrigerators. The substance is known
as “thiokol” and has the appearance and
other characteristics of rubber, although
none is used in its preparation. The raw
product is similar to crude rubber and,
like rubber, it 15 compounded and vulean-
ized in processing. When in contact with
nils, its physical properties are superior to
the best grades of rubber, tests have indi-
cated, and, unlike rubhber, it does not lose
its tensile strength when immersed in gas-
oline, nor -r1m~-. it aFe or perish in storage,
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Runiting over Eailroad By MORGAN

Ties o Suner-Balloon
Tires with Milk Bottle
Staticnary on Roof ; .
were seriously handi-

capped by soggv land-
ing helds. Both in tak-
ing off and in landing,
pilots were harassed by
the fear of “nosing
over” amnd cracking up.
Emergency landings
were just what the
name implied, partic-
ularly in wet weather.

The tire manufac-
turers came to their
rescue. New tires were
evolved with greatly
itereased air volume
designed to operate at
greatly reduced pres-
sures, Wheel sizes
were radically reduced
—ifl &E0ie instances
eliminated entirely,
Airplane take-offs and
landings bhecame safer
and surer in all kinds

ACK a few vears
agoe, when a car-
toonist sought to con-
vey the impression of
the ultimate in motor-
ing opulence and lux-
ury, he pictured a car
mountted on bip, fat
tires—huge dough-
nuts. Now, those
“blimp tires” have he- |
come a reality, In Ak- |
ron, COhio, tire capital |
of America, it is pre- |
dictedd that, within the
coming yvear, thou-
sands of motorists will
be riding on tires with
ahout twice the air ca-
pacity and about half
the air pressure of the
present balloons, And,
within that same time,
they say, practically all
automobile manufactur-
ers will offer these ele-
phantine “shoes” either
as s=tandard or optional
equipment on their cars.

This new tire develop-
ment comes, literally, ont
of the air. For, it was in
aviation that the need of
a tire of large cross sec-
tion and low pressure

first developed. Planes  cue airwhesl on Plane Ab-

equipped with ¢onven-  sorbing Sheck of One-Point
3y - . Landing; Belew, Plowing on
tional high-pressure tires Airwheels

- —
e e
———
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of weather, and more comfiortable
for the passengers. Emergency
landings lost most of their haz-
ards, for the “air pillows”™ made
possible safe landings even in cul-
tivated farmland. In
their application to mo-
tor cars, the blimp tires
perhaps may he maost
eastly described as an
extension of the bal-
loon-tire principle, In
cifect, they bear the
same relation to bal-
loons as balloons hore
to the high-pressure
tires of a Jdozen vears
ago. And, too, they of-
fer the same type of
problem both to tire
|'||i'I|I11F-itC|.lII'E]'E and to
antomohile designers, I
Considering the fact |{i§

Albove, Preparing far Shat-

E:Iil Teat; Left, Blowing

ut Tire with Gun At Sixry
Miles per Hour

that vears were re-
quired to develop bal-
loons to their present
state of performance
cfhciency, it is scarce-
Iv to be expected that
the first super-hal-
loons “hot off the
hre” would attain
periection.

Some of the early
desipns gave evi-
dence of a hinge
point at the shouol-
der. Others showed
rapid tread wear,

——J| Onacarnot designed

Lefr, Slowing Down after for these ultra-fat
Blowouwt with Flar Tire, but Iil't"-“-.. there has leen

Car under Contraol
a rather pronounced
“float” at maximum speeds; steering ef-
fort has Dbeen increased particularly at
very low speeds, turning radins has been
increased somewhat, and the spring—
shock-absorber—tire balance is somewhat
upset by donghnuts.  Intensive research
seems to prove that pressures as low as
ten to twelve pounds are impractical, and
the recommended pressure has been re-
vised to sixteen to twenty pounds,
Adapting future motor cars to the new
tires, however, is a relatively simple engi-
neering job. With their balloon-tire ex-
perience as a working basis, engincers have

211
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Top, Rid ing

Forced off RBoad on Saft Ground Proceeds wathout

but to develop and refine existing design
to make today’s motor cars it tomorrow’s
tires.

Most conspicuous of the advantages of
the new tire is improved riding comfort.
Take a ride with one of the tire-test driv-
ers whose joh consists in giving these tires
“the griel.” He'll convince vou in a hurry
of their contribution to riding comfort—
and other things.

the Sand en Super-Balleons; the Car at
Equipped with Ordinary Tires; Bottom, Car with Super-Bzllsons
ifhculiy

Fight Is

MECHANICS

Your ride starts over a rough brick
pavement, the tyvpe that would keep your
jtrele. Yet these
air pillows absorb all trace of roughness.
It's a revelation in riding ease and yon
say so, but the dover only nods and
"Yon ain't seen nothing, _'-.'I'I."

Across a set of car tracks, but no jarting
jolts - vou hear the soit plunk of the tires
striking the rails, but that's all

The car turns ofl on a rutted country
lane, the kind you'd usually travel miles
out of the way to avoid
an the accelerator, the speedometer needle
swings around, Your hair rises under your
hat as the deiver, with seemingly maniacal
carelessness. weaves back and forth across
the wheel tracks that vou have learned to
respect: amnd fear, Here 15 a
huilt-to-order for trouble, von think, vet

own Car :|I i COnsRtant

smiles:

The driver tramps

situation

nething happens. Cloge vour eyes, and
the rough lane seems a well-maintained
eravel road,

Off the bvway onto an asphalt highway.
Look and you sce that it is suffering from
that famibar malady known as "wash-
boarditis.,” But you have to look to know
it. You can’t feel it. Whercas with thirty-
five or forty pounds of awr pressure, vour
wheels would be bouncing from bump to
bump—and yvou'd be Aghting the steenng
wheel for dear life—with only eighteen
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pounds of air pressure, the tire literally
switllows the irregualarities without losing
road contact.

“Maotice that road shounlder,” sugpests
the driver. You do, and vou're mighty
glad vou're on the road. At the edge of
the pavement, there is a drop of perhaps
two inches and bevond is soft, loose gravel
and sand—jnst the sort ol spot that brings
headlines: “Foreed off Road, Car Turns
Turtle™ And, at that moment the fend at
the wheel swings over into that deathirap.
Fortunately it's all over hefore you can
think about it. O the edge of the road,
onte the treacheron: shoulder, back up
over the lip of the pavement and o

“Nothing to it,” admitz the driver, “but
it's a thrill the first time,"”

You look back. The b Hably tires
have scarcely left a track in that "solt
stuff.” The route lies past the Akron air-
port,. Suddenly the driver swings off the
roaed and stops,

“Over there's a sample of what these
tires have done for aviation,” says he,
pointing,

“Over there” iz .a mail plane stuck in
saft ground. Airport attendants are tug-
pringr at the wings to release it. The pilot
1% Ennning ‘er,” prapeller futilely clawing
the air in the effort to pull out. As you
watch, a mant iri-motor passenger plane
ambles across that same soft apat, leisure-
Iv picks up speed and drifts off into the air.

(Contineed fo- page 1264A)

w

MECHANICS

E'I.mhi.uﬁ Hale In an Airwheel Tire to Teae the
Effects of a Blowour of Soch a Tire

Slashed Tirg as Plane Taxbes aleng the Ground:
Compare with View of Tlee Below

'1'_!I'|l.'u1.|q_]| Centrilugal Foarce, the Blashad
Tire Fills Qut; Lefs, Alrwheel for Planes,
the Basts of Supec-Balloons for Astes
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Lol T angens, Aiae

tor a world"s fair at Bar-
celona, Spain,

TALKING SCALES TO
TELL YOU YOUR
360 WEIGHT

F".j Weighing machines
that talk are telling what
Europeans weigh, instead
iE -||'1__'-f..~':_I:I:n;.: to a figure or
ﬁ Teleasinge & :'I'i1|'.{'li card.
Apphication of the “talk-
e to this held has been
accomplished recently,
J R. W, Smith, of Lhr: L. 5.
burean of sta =, i1
5 annodicing the “talking”

scales, predicted a possi-
[T hle extension of the iden
to include the detection
i slugs and counterfeit
coins, atter telling how
varions machifies test

coin l]l!'l.l|r'|||.(| il
“. L} é.

LUG TH FUSES
GUARDS HOUSE

LY E"Z CIRCUIT

Ffeventing the blowing:
ot of fuzes in the house
|_'i1_'r_':_:|5_1| a three Wy elec-
tric outlet plug with i

i )| own fuses has been pro-
- = - e duced. All trouble is lo-

Lights Playing on Water Cascading dewn This Man-Made Warterfall Pro= ve 13 T 5 s
dEI-.’.E a Rainbow at Ni Ehl:' 1,200 Lampa Are Used calized, Ii E""““'-"‘I ""P]}h

ances blow out the fuses,
LIGHTS ON MAN-MADE CASCADE they can be pushed out of their sockeb,
COLORED LIKE with a mateh and replaced quickly, savir

D 1 ¢l : I a trip to the base-
Every color of the rain s painted at ment or wherevet

night on a man-made cat n Michigan Fhe Konie et

by automatically controlled lights. The Yiikes are Joeate
cleven cascades are lighted by L2000 lamps I aibdibioi. ail
set under the erest of each fall. Enough : : oy
; : lamps plugged i

water to supply a city of thirty thousand :
= 5 g at that particula

flows over the concrete falls each hour, o T
3000 gallons being uwsed in that period. ._ir: '_L“ cgarh
The cataract is 5300 feet long, sixty feet =0 el LN

wide and has a fall of sixtv-four feet. Wa- nothing to take
apart, and no liv
witing to touch i
replacing I.IIE

ter flows from the foot of the last easeade
: hlown foses,
"}W

into a svetem of lagoons in the park sur-
rounding the falls. The project iz the sec-
ond of its kind, the first having been built
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COLDS LAST LESS THAN WEEK
BUT GIVE LONG IMMUNITY

'

If vou've just had a -:nkl_.j.-ml'rgnflﬂu e
for three months, And you cannot have
anather cold unless you contract it from
some other person. These are some of the
findings of Dr, Wilsan G, Smillic, of Har-
vard Universify, who pomts out that the
COM asts only three or four
davs, L_}i!'jh riments in isolited |:n111111u111-
tics show that colds are not serious, but
they seem to pave the way for secondary
ifections, such as bronchitis, sinus and
ear troubles, and plwummnia

i oy o WY e
SWATER TAN RNED

ANY H
INTO AUTOMATIC SYSTEM

Any ordinary upright hot=water tank
with a gas heater is easily converted into
an antomatic syvstem with the ail of 5 kit
now offered. This kit includes a thermo-
stat, safety pilot, pilot tube and an insu-
lating cover for the old tank. The instal-
lation is simple as all of the old eguipment
is saved, and hot water is provided as
needed at only a fraction of the cost of a
new storage system.  Insulating  jackets
atre provided for twenty, thirty and forty-

.gllrm mnkﬁ:}}{:ﬂb

-

nut:l.'l.l.l.ng' Insulaiin kei around Hai-Waier Tank

uﬂn

1: =] #utmﬂ?!1mé—)
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AL
Vacoum Cups -.':l. Hiz Shoes Haold This Man to a Glass
Plate as He Is Pulled aleng a Cable

HUMAN FLY ON ROPE ALH.S
UPSIDE ]}DW

Like a Hy ambling "L-:'m-.-. E u:thng n
stunt  man—if Los Angele:  recently
“walked™ a cable upside down nearly 400
feet above the street. The secret of the
feat lay in the shoes, which were fitted
with rubber suction cups for soles, He
planted his suction-shod shoes on the un-
derside of a glass plate and was towed
along a cable by a rope from a radio tower
at the top of one lofty building to another
tower atop g structure i the next block,

BIRD HOUSE LIKE A STREET CAR

IS BUILT FROM SCRAPS B t0 L8

Resembling the Toonerville Trolley of
Fontaine Fox's comic strip, a bird house
has been built of scrap wood and metal,
It has forty-five “apartments” for martins,
three at the top, eight on each end and
thirteen on each side. Weighing 123
pounds, the house iz four feet long and
three feet high and is made a0 that it can
be taken apart for cleanin

r, It resgs on a
pole twenty-five feet high, M ’t.WVl_ﬁ_

;
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Flivver tourists who rattle across the
continent would think they were dreaming
it thev saw the de-luxe eight-passenger
motor car the body of which was designed
by a Grand Rapids manufacturer, John
Thomas Batts. This car weighs 6,600
pounds. There are four cushioned seats
in the passengers' compartment, in addi-

tion to the two in the driver’s space.
miore seats
equipped with radio, electric fans, special
lights, .
table.
the windows,

hearo
{M%um-'

PDPULJ’LR__‘ MECHANICS

This ]:SEQL uxe H1§ﬁwa~y ullman Seats Eight

Two

may be added. The car is
bookease, wardrobe and dressing
Sliding screens are provided for
and two partitions are also
fitted in to slide back when necessary, The

Twa Views of the Highway Parlor Car Which Accommodates Eight Persons Jm:l Tz E:Eé:ip'ped with Radia,
Electel: Fana, Special Lights, Bookcase, Wardrobe and Dressing Tab

mventor decided against cooking in the
car. He is particular about his menu and
didn’t want to carry a chef along, too.
The body i3 completely insulated. Spe-
cial stop and turning lights, front and rear,
and nickelplated panels in front make the
car easilv vizible at all times, Mr, Batts is
a successful inventor,

COLDEST DAY FORMS LESS ICE
Iﬁ *-’:_1 BECAUSE OF FOG

Less ice forms in extreme cold weather
than when the air temperature is twenty
or thirty degrees higher., Fog, says Dr,

Il Humphreys uf the U, 5. weather
‘ Mﬁ?ﬁsﬁ?ﬁi‘h‘[ﬁf atare pu

iy zle. When the thermometer reads mer':t_v
I .q"""\ur thirty degrees below zero, fog is most
| Hkth to ¥orm over water, Since it de-

ffEEl'?-ES e radiation of heat from the ice
‘T-L'.'ffﬂ , fog keeps the ice warm, dﬁpuma

wede

&

=

ing over the ice an insulating sheet of fine
snow that helps hold in the “warmth” of
the frozen water. And during extremely
cold weather, there is likely to be little
wind to sweep the ice clean. In conse-
quence, a relatively small amount of ice is
formed. When the temperature rises to
zero, however, the atmosphere 15 less fog-
gy, and the ice, without any insulating
cover, loses heat rapidly. This causes new
ice to form at a faster rate, hearing out
the fisherman's saying, “the colder the air
the thinner the ice.”
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HOME FUSES EEPLAC
BY AUTOMATIC

SWITCH 3 )0 §° &

Replacing fuses and eliminating
the dangers of averloaded electric
circuits, an automatic switch has
been devizsed by Westinghouse to
guari against iire. All the house-
holder needs to do is to relieve
the load on the interrupted cir-
cuit, flip the switch back to the
on-position and service is re-
sumed. An electrician is not need-
ed, hecause there is no danger of
touching a live wire, no replaces
Arc MeCCssary ﬂ.ﬂ{f a0 PL"I'.IHEL"E- r
hairping can be used as substitutes
for blown fuses to endanger the
home. Added to the safety factor
is the simplicity of restoring serv-
ice and the elimination of fuse-
replacement costs. B

HAMMER FEED MILL I
RUN BY FARM TRACTOR

i ! B~
Hay, fodder or grain can be | i ] o T . -

ground into feed for cattle by a TEEr ¥ e : ?
small mll that can be set up eas- Hybfd Peach Tree Receitly Granted a Patent; It Is Inclosed in
g el . P Cage to Provent the Theft of Shoots

ily on the farm. Power may be

supplied by the farm tractor or by motors PATENT PROTECTS FRUIT TREE

of similar size. The mill prepares the feed BEEARIN IANT ES
for sacking and storage until needed. ) ?m__ g@%’

5L

Incased it & wire ca o prevent the
theit of prgpagating shoots, the first frait
tree to bo/protected by patent is growing
giant pedehes on a farm near Lowisiana,
Mo, Under the plant and tree-patent law,
protection has been given to the owners
of this tree, a hybrid obtained by crossing
‘ two peach varieties, The peaches are free-

stones, some of them four inches in diam-
eter and weighing nearly a pound zach.

' TEN THOUSAND HOURS IN PLANE
i RECORD OF FIVE PILOTS3 Jb?

:ﬂ:“ Five of the 6,929 transport pilots in the
GUnited States boast more than 10,000
ours 1n the air each, and 28] between
5,000 and 10,000 hours, department of com-
merce figures reveal. The five pilots are
E., Hamilton Lee, of Omaha; James H.

- Knight, Chicago: Clvde Pangborn, We-
natchee, Wash; Ralph F, Thomas, Ak-

EQMIIHHI e~ .g;%éwnm Rl ruq, amnd Edwin K. Jaquith ew York.
.m i 2 - -
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INFLATED MITTS FOR SWIMMER
KEEP HEAD AEOVE WATER

P 1 -
1‘_;;,1.

s

A b4
g A

;1,;

i
—

e

Inflated Mitt Is Strapped to the Arm; Bottom, Boy
garms e Swim with the Mits

Cifered as an aid to swimmers or those
learning  to swim, mmfated mitts that are
strapped to the back of the arm and hand
will keep the entire body afloat, The out-
fit, made of rubber, is zaid to be more ef-
ficient than life belts, since 1t keeps the
head above water even though the wearer
i5 in an upright pesition. Arm movements
are not mmpeded. It is possible to practice
any stroke with freedom. Long-distance
swimming is made safer, the mitts giving
the wearer a chance to rest and Keeping
him from sinking if seized with cramps,

CHEAF WAY TO TEST ACID SOIL
b HELPS GARDEN MAKER

{T.j |QI Many a garden maker 15 puzzled over
the expert's advice on what to plant if soil

1*:. :lLIf..] ff.mm_ L]u.r has been no t!1r_ap

water,
d i two of three howrs,

(%8

}%A‘flfﬁi 3
atftiamen T d

atid easy method of testing lhl. soil. Her
is & r-m:ph:! test: Mix a small quantity :
soil with four times its volume of mu'&L
in a bottle, and allow it to settle
On a poreelain
ar 4:11'1111!:*1 <.Llh [ﬂau: a-deopoai a dilute

ml'CT"L"‘bUl. arple :|r|.tl1r 0T,
-ﬂl. Lis 'l|L|~=. five To fen -u;|'rnp-. of the clear

est water from the soil bottle with a medy
cine dropper. If the mixture on the slab
turns a distinct purple, the soil is neatra

I the color is brownish, the soil is slight

Iy acid, and if vellow,
aci.  The indicator solution i3 easily
obtained, from drugstores or chemiecal
houses. Plants that require a neutral soil
will fail in a soil showing a vellow test.
Lists have been prepared by agricultural
authorities to show what kind of soil is
Liest for a particular plant.,

PASTE FOR ENAMEL FIXTURES
OTECTS THE BEATHROOM

inamel surfaces of bathroom fxtures
can be protected from scratches and other
damage during building and repairing
work by covering them with newspapers
and a new paste. This paste, which comes
in powder form, iz removed easily with
water after the workmen have finished.
The protective coating of newspapers

withatands all common abuses, and the
paste is apphed ...|.||z{ birush.

- o*—‘f-’l‘"

. }

Mewspapers to P‘:ru-l:iﬂ E:nmrnnl Fintu from Damage
Huld _in
'Ill m’
I.l

e

‘é?

the soil is highly

B
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On the Brldge ina S torm

By JOHN MACNEAL
\I.'I i'|I'!:. "

UR reat liner feels her way
down the channel and points
her nose to the sea. Three thou-
sand miles of watery track he be
tween her and New Y o b, w hither
she i3 bound by way of Halifax,
ML 5, and where most of our sev-
eral hundred passengers will dis
orbarlk
L"ul'l-::l."l': |I1'-=||_'.' ||Il'_'-' |I:L".'l.'
hooked rooms in this super-hotel
which combines magmhcence af
accoimmodation '.'.i h transporta-
tion. Dancing, dining, hiking,
tennis, sWimming, I.TI'.I"- sinoking,
drinking—as- varied and scintil-
lating as life ashore=—proceed on
Benzrel,
;_'!- Ot 1| ] ||i|| i Lhe |-|-i-|-:'l.'|--

purage the monotony of guniding

K. ﬁ

Top, Lookouts Pmmg: into the Gray Gloom Ahead during a Gale; Below, Heavy Seas Viewed from the Deck

of an Ocean Liner Which Is PFlewing through the hIl:.lu.n.I:a.m: of Water
219
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Members of Crew at Their Posts in Contrel Reom durin
Imstruments Which Add Greatly to the

the ship across the miles of open sea, Five
days out, all this chanpes. The sky grows
overcast, the wind freshens from the
southwest, The sea turns back a snarling
white lip here and there, It iz colder and
cheerless, and the liner goes slowly and
in difficulty.

Life seems drained away irom the body
of the ship. The public rooms are empty;
there seem too many waiters in the preat
salon where the strains from the or-
chestra clash feehly against the straining
groans of the liner's fabric. But up above,
the brain of the ship has become alert,
Two officers of the watch, both quahibfed
master mariners, are on the bridge, Fol-
lowing a consultation when the weather
changes, the junior officer telephones the
captain, suggesting the advisability of
slowing down to avoid damage to the ship
from pitching and pounding and the
breaking of heavy geas over the foredeck.

In & moment the captain appears on the
bridge, thrusting his arms into his oilskins,
For a moment he pauses in the chart
room, glancing at the barograph, where

a Gtorm; Wote the Many Mechanical Aids and
afety of the Modern Ocean Liner

the steep drop in the thin red line tells
him how rapidly the glass has fallen. Com-
ing into the pilothouse, he orders half
speed, and the telegraph clangs as the
quartermaster rings the order down to the
engine room and, when it is repeated
back to im, reports, “Half speed it s,
sir,"

By now the great gray seas are rising in
towering mountains over the ship, threat-
ening to hreak inboard and engulf her. But
as she gradually slows ap, the riding he-
comes easier, she ceases to bump heavily
into cach oncoming monster and rises and
falls more gently as the zeas pass under
her.

The captain goes out to the weather
corner of the bridge where the senior offi-
cer, with rain and spray dripping from his
nilskins, peers into the gray gloom ahead.
He has to shout to make his voice heard
above the roaring of the wind, “Glass still
falling, it’s going to blow harder vet.”

The junior officer in the pilothouse su-
perintends the work of the quartermasters
at the wheel and telegraph,
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Suddenly from out of
the grayness rises the
towering white-topped
crest of a giant sea, For
a moment it hangs over
the ship, then, with the
rending crash of hundreds
of tons of falling water,
it hreaks inhoard over the
foredeck, A seething mass
of water rushes aft along
the deck, burying winch-
es, ladders and hatches
from sight while the
whale ship trembles un-
der the impact.

“Stop her,” calls the
captain,

Apain the telegraph
clangs, the order is passed
to the engine room and
repeated back to the
bridge, “All stapped, sir.”

With her engines si-
lent, the ship lies rolling
to the mighty swell that
comes up under her port
bow, but shipping no
more water. At last the
tarpanlins emerge from
the turmoil and the cap-
tain breathes a sigh of
relief as he sees that no
hatches are stove in,

“Slow ahead, forty rev-
olutions.” The telegraph
is moved to slow and the
order for forty revolu-
tions passed down the

MECHANICS 221

ttltphnnc. "L-\i'atching the Juniar Gfficer Turning the S3mall Brass Handle That Closes the Hydraulically

indicators which tell of
the first movement of the propellers the
Jumior officer reports, “LEngines going
ahead, sir.”

Then, over the sea to the sou'west, can
be seen steadily advancing toward the ship
the clear outline of a Aerce squall,

“Shift of wind coming,” ghouts the cap-
tain, but hardly has he spoken when the
squall strikes the ship and the men on the
bridge arc blinded by hail and spray.

*She's not steering, sir,” shouts the jun-
ior officer from the pilothouse.

“Full ahead starboard, stop port.” To
the quartermaster at the wheel, “Hard
astarboard.” +

Operated Watertight Doors during a Storm

Watching the gyvro repeater, the junior
officer reports that she is coming back to
her course.

“Half ahead starboard, slow port.”

The aquall passes as quickly as it came,
leaving the wind blowing hard from the
nor'west with the sea confused and dan-
rerous, When the ship is again steadied
on her course, half speed 15 ordered.

“The glass has started to rise, sir.”

“First rise after low indicates a stronger
blow,"” mutters the captain, quoting an old
seaman's adage.  “We'll probably get some
snow with it, too.”

True to his prediction the snow comes
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Top, Heavy Seas Hreaking over the Foredeck: Belaw, an Officer
Listening on the Submarine Telephone

in blinding Aurries, and it 15 worse than
fog, for it not only robs the navigator of
his sipht but deadens the sound of fogr-
horns and sirens as well.

“Close the watertight doors, start the
whistle, double the lookouts," orders the
caplait.

With cyes strained and ears keved to
cateh the sound of any fog signal, the cap-
tain and officers gaze ahead into the white
blanket of falling snow. Soon they them-
selves look like white-shrouded hpures.

MECHANICS

For weary hours, as the ship
rises dand falls to the great surge
of the seas, this ceaseless vigilance
13 maintained, At the end of each
four hours” wateh, the officers and
guiartermastérs are rebeved: buat
not 50 the l.':l.i_':-li-.i.ll_ The -:|:'|_'. passes
and darkness falls, vet for him
there i3 no rest: upon him de
valves the nltimate responsibilicy.
Anather day breaks to show a sea
prav and cold and crael with the
driving snow sweeping across the
swells,

“ret the average revolutions,
il '!'|| -.'.'|-1"|-; I_||| ik ]Ill'\-i'_illll_”
the captain,

The information i5 telephoned
up from the engine room. “Sixty
revalutions, there'll he fully twentv-per-
cent slip with this heavy pitching. What
specd 15 that *°

“MNine knots, sir.”

“Right. Keep an eye on her,” to the
senior officer. “I'm going into the chart
roon.  Stop her at once if you hear anv-
thing blowing."”

“Aye, aye, sir.”

Together the captain and the junior of-
ficer go into the chart room and work up
a dead-reckoning position which the cap-

i ]
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tain plots on the chart. “Hm, shoold be
neat the edge of that fifteen-tathom patch.
Sec what water you've got.”

The junior officer reaches up and takes
the control switch of the submarine sig-
nal fathometer, Almost immediately a
finger of light points to the fAgure twenty-
five on the indicator,

“Let me know when you get hiteen
fathoms, then we can steer straight for
Chebucto Head,” orders the captain.

Flashes of light continue to appear on
the face of the indicator pointing to vary-
ing figures, suddenly one points to the
fifteen-fathom mark, YWhen this is report-
ed, the captain alters course for Chebucto,
the headland which guards the entrance
to Halifax harbor. And after runming for
some hours on this course, still in blind-
ing snow through which thev cannot see
hali a ship’s length beyond their own
stem, the junior. ofhcer, listeming on the
submarine telephone, reports that he can
hear Samhbro light vessels oscillator,

A radio bearing is taken of the lightship
and the distance from it is obtained. The
resulting position proves the ship to have
been zet down to leeward of her course
g0 she is hauled up and again headed for
Chebucto, The fathometer is kept operat-
ing amd the depth of water under the ship's
keel reported every few minutes,

At last, getting close up under the lee
of the land, the sea gradually moderates,
though the gale continues_to blow and
snow to fall. Then, fine on the port how,
iz heard a familiar foghorn, giving four
long blasts,

“That's the pilot cutter.
Steady as she goes,”

Suddenly the white shroud 15 cut by the
thin line of masts, a slim dark hull ap-
pears. It iz the hittle guxiliary schooner
in which, through the worst of Nova
Scotia’s bitter weather, those hardy Blue-
nose pilots meet the iIncoming *-'.hz

Stop  her.

CLOCK WITH SINGLE HAND
SHOWS CORRECT TIME &

Containing an oblong face and
only one hand, a clock invented
by an Ohio;
the time
Nepiece,

not ratatﬁﬁt m :Tf- aro

nevertheless rives
saccurately as a two-
The single hand
i
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This LI:,-k Has 'l.'JuI'-.' I:Inn ![nrl_ Runnipg #dcasiod @
Little Track, but It's Accucste

an oval track, making one complete revo-
lution every twelve hours. Minutes are
marked hetween the hours, so that the one
hand also shows the minutes after each.

FIRE ENGINE OF BABY-CAR SIZE

FIGHTS FLAMES EFFICIENTLY p, /82

Mounted on a “baby auto” chassis, an
efficient fire-Aghting truck has been de-
veloped in England, A nine-horsepower
motor drives I'.]I__!.}-"':'.-:1I§1".'i1'llt at fifty miles.




- COASTGUARD GUN AIDS LINEMEN tion,

Cun s

IN CANYON COUNTRY

Shooting a line from one tower to an-
other across deep canvons, a coast-guard
line gun was wsed in stringing ppwer ca-
bles tmCatifornia. Since the rough coun-
try was in a national park, the trees could
not be removed from the path of the line,
A projectile made of old shafting with an
eveholt was attached to a manila rope.
When the projectile was fired, it pulled
the rope to a distant tower. Then the cable
was attached to the end of the rope, hauled
in by linemen at the tower and made fast.
The longest span was 1200 feet, The
runner became so expert that he frequent-
Iv succeeded in landing the projectile and
rope across the arms of the tower that
was hig target. Besides saving the land-
seape from being disfigured, the expense
of clearing a path through the trees was
eliminated,

Foregroosd Shoots Cable acrosa Canyon
Tower an Hill at Righe

POPULAR MEL‘.IIAHﬁ!ﬁ]‘ﬁ M«JE-E-

FORTY YEARS' S50IL
WASTED IN ONE
BY MAN

Rich topzoil that nature
needs forty vears to build
up 15 wastedl In a sinple
vear by man's failure to
guard against erozion.
Arvthar M, Hwvde, secre-
tary of agricult SAYS
that, &mﬁc}:-
perts, it takes nature not
less than 400 years to
build one inch of topsoil
characteristic of the roll-
itig parts of the corn belt,
By planting ocorn contin-
uously in that area, man
haz permitted erosion to
remove that inch of soil
in from ten to GEty vears,
depending .on the steep-
ness of the slope.  Man
has causzed thiz, says Sec-
retary Hyde, by cutting
forests from large areas,
burning the ground cav-
et and exposing the land
to the washing of surface
water, In addition, he
overgrazes the original
prairies and, hy destroy-
ing much of the végeta-
leaves the soil to the mercy of run-
ning water.  Slopes: are plowed against,
rather than with, the contour of the land,
Two sets of consequences ensie, Secres
tary Hyde points out, once affecting soil
fertility and the other the water supply,
Erosion removes not only the fertility of
the soil but removes the soil itself. As
the humuns covering and the moisture re-
serves of the soil are lnst, tertility on the
farm and carrving capacity on the range
disappear. The tillable areas decrease he-
canse of gullying, and the expensze of cul-
tivation Increases where erosion bas be-
run to divide fields into plains and val-
leys. In many parts of the United States,
from two to ten feet of topsoil have been
removed in less than thirty years.  All
crops in this country annually remove
about six hillion pounds of plant food
from the soil. Erosion annually removes
about twentv-one times as much. In some
parts of the country, the situation is crit-
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ical, Secretary Hyde 5avs in wwining that,
unless immediate steps are taken to retard
erosion, the United States will have great
barren regions similar to those in famine-
stricken China,

BABY CRANE FOR BOAT MOTORS
LIFTS BIGGEST OUTBOARD

Weights up to 300 pounds can be han-
dled easily by a miniature crane designed
especially for transferring the largest out-
board motors to and from boats. Few out-
boards weigh more than 200 pounds. The
crane, which is fastencd to the dock, 1=
wornt-geared at twentyv-to-one and bas a
boom that swings in a seven-foot circle.
The highest point of the boom i3 five feer,
three inches above the dock and it can bhe
lifted from the mast for winter storage.
Two of the “baby™ eranes mounted on the
edge of the dock can be nsed as davits to
haul up boats weighing 600 pounds.

UNUSUAL USE OF FENCING 'T?C'

PROTECTS AIRPORT _:ﬂ],

When a new dumping location was
opened near the Newark, N. J._airpogt, it
was found that the prevaili westerly
winds caused quantities paper and oth-
er refyse o be seatpered over the landing
field and runwavse” To prevent this, a high
fence of fine-mesh wire was erected be-
tween the aiyport and trash heap. The

fonee serves s a ha‘jrirr o rbc Elol:nri-i.
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Wire Fence Erected berween an A
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YELYING TOP" SHOT INTO AIR

ql‘b L BY TOY GUN

Shot mto the air by a toy
pistol, a top that flies and
then' sping on the floor or
ceiling has been introdoced.
The pistol sends the top sev-
enty feet into the air.
volving at high apeed,

Re-
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toy bounces lghtly away from any object
it touches, preventing damage when flown
indoors. Tt is round, with lifting hlades
like an autogiro plane.

< 0OLD IS TREATED AS SYMPTOM
INSTEAD OF DISEASE j} /o 2

4

W

'z Common colds are now being consid-
ather than as a dis-

5

eliciency is overcome, g,
Just as a headache

ay be a sign indicating infection

=3 of tonsils or sinus, an acid condition of the

, or a decrease in the defenses of
dy due to insuficient vitamins.
vitamins may not be anti-infective
5, it has been sugpgested that infee-



save in -;:I:|:1:1--.in,r,,r diseasd he does not think
that science and enginecring have beneht-
ed man.

“Will any student of history agree that
the inhabitants of an American city arc on
the whole happier than those of a Greek
1 b or a Babyloniin ity
' ' ' of the past ! asks Doc-
tor Mees, In thoge
days there was more

- Karl T. Compton

Mﬂtr{jﬂf_’.:‘é, which owe ex-
istence to their power to
serve human wants, are now
accused of turning the tables
on man, They are held respon-
sible for unemplovment and all
the ills which today afflict the
worlil, Wiltiam Green
A recent sugpgestion of this
point of view comes from Dr. Ravmond  leisure, less pres-
B. Fosdick, of the Rockefeller Foundation.  sore, more oppor-
“Our machines,” he savs, “have fastened tunity for the ex-
themzelves on every detail of our lives. change of ideas,
They have called into being millions of less emphasis on
peaple who otherwise wowold not have materialthings.
been born, For these hundreds of mil- There is little that
lions they are the sole means of support. & man can get to-
Stop the machines, and half the peoplein day which he

the world would perish in 3 month."” could not have had
But what do the scientists and engineers, in Athens”
the creatars and huilders of the machines, Eut the taint of

say? Recently a leader in the physical slaveryis smudged
sciences, Dr. C. E. K. Mees, expressed  over the Athenian
doubt a3 to the human value of mechan- glory. The only
ical improvements, Doctor Mees iz an  people who could
crrinent chemist, director of regearch for  get “things"” and
the Eastman Kkodak company, and his  enjoy them in an-
laboratory has been a proiific incobator  cient Athens were
of contributions to the machine age. Yet, the aristocrats,
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During its greatest pe-
riod, Greece had 12,-
(), 000 zlaves and only
5,000,000 freemen. For
every hour that the
small patrician class
spent in comfort and
leisure and cnjovment,
many hours of brutish
lahor had to he per-
formed by human
slaves.

“The machine in it-
self i3 not an evil, hat
a good.” said Dr, Karl
T. Compton, president
of the Massachusetts
Institute of Technol-
oy, “Tits rood lies m
this—that it has taken
from the overloaded

Left, Drr. James Heory
Breasted: Righsy, D,
Arthier D, Little; Be-
Dir,
Witisney

wiiils B

muscles of men anid
women imnumerable
burdens and labors,
and transferred them
to the steel museles
aml electrie nerves of
machinery. Itisonly
when the machine is
exploited without
thought to itz human
consenquences, that it
hecomes a danger
and a detriment.”

Ii we had to abol-
ish all machinery, and put back into the
muscles of men all the lalor now per-
formed by steam, electric, gasoline, and
water power, we should need at least hve
billion human slaves, savs Dr. W. L.
Wickenden, of the Case School of Appliesd
Science. Of course such a transfer is ini-
possille. That's mmore people than the to-
tal population of the earth!

William Green, president of the Ameri-
can Federation of Labor, recently pointed
out that within the last ten or twenty vears
mechanical improvements in some indus-
tries are comparable with a century of
carlicr progress.

“Take, for instance, the manufacture of
electric-light bulhs,” said Mr, Green, “In
1918, it took one man a whole day to make
forty bulhs. The next vear came a ma-
chine that made 73000 bulhs in twentyv-
four howurs, LEach of these machines threw

23F



several hundecd men owr of work, In the
boot and shoe industry, 10 machines take
the place of 23000 men. In the manofac-
ture of razor ades, one man can now
tirst ot 32000 blades in the same time
necded for 500 in 1913, In steel blast fur-
naces, seven men now do the work of sixty
in casting pig iron. In machine shops,
one man with a pang of semi-antomatic
machmes replaces twentv=fve skilled me-
chanics.”

No one can deny that the machine dis-
places labor. Indeed is not that its chief
reason for cxizstence: to save labor and
increase production per man? Buot there
15 another side to the picture. Recently 1
was talking with Dr. Arthur D, Little, the
well-known induztrial chemist, and he re-
lated this experience from his bovhood :

“T was clhimbing Mount Chocorua, in
MNew Hampshire, and came upon a man
who was eating a luncheon of dry bread,
while beside him were several large pails
heaped with hlueherries. I asked him why
he didn’t eat the berries. He answered, ‘I

POPULAR MECHANICS

can't afford to eat them.," In other
words, the labor cost and consequent
market vahie of the picked wild her-

b ries 1n his pails were too great to
. permit him to consume them.

2 *Some vears later,” continued Doc-

_Qf tor Little, “a simple device was in-

vented. It was little more than a

dustpan fitted in front with teeth

like a rake, but it enabled a man to pick a
bushel of blueberries in the time formerly
required to pick a quart. At once the la-
bor cost of blueberries went down. Can-
neries were established, many more pick-
ers found employment, and though they
received far less per quart than the hand
pickers had, their daily earnings were so
increased that they could have lunched on
caviare sandwiches had thev cared for
such food”

This same process has gone on in indus-
try, With the growth of the automohile
factories, the carriage workers and har-
ness makers lost their jobs, but a hundred
times more jobs were created for antomo-
bile makers. Think of the enormouns elec-
trical industries that grew out of Faraday's
discovery of the principle of the dynamo.
Perhaps some hundreds of pony-express
riders and posthoys were jobless as a re-
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sult of Morse’s invention of the
telegraph: but an army of new
workers—linemen, construc-
tion men, operators, Messens
gers—were given employment
by the telegraph service. The
telephone industey
alone emplavs some
B0 workers in the
United States—half a
million jobs for which
acience is di-
rectly responsi-
ble. The mven-

tion of the linotype machine and the ro-

tary printing press did not make jobs
scaveer or less remunerative {or printers
and newspaper workers; quite the con-
trary.

But the printers who were accustomed
to setting type by hand had to learn o new
techiique when the Inotype machime was
installed: and so with all the others, “Our
present accessories in electricity, mechan-
e, and electronics lead to new kinds of
people with new kinds of minds,” as Dy,
W, R, Whitnev has said,

The contrast between the old and the
mew was dramatically put by Docror Lit-
tle: “The junricksha man 15 still slave to
his machine: the locomotive enginect iz
migster of his. What driver of a motor
truck would change places with a trans-
port coolie? What operator of a bandsaw
would take his place in the pit to work
one end of o two-man saw while blinded
by the shower of 2awdust?  Who would
prefer handling pig iron by the strain of
his own muscles, to moving tons at a time
while comfortably seated in the contral
howose of a majestic crane?  Brawn, with-

Dingram Showicg Diasplaces
ment apd Replacement of
Workers dursmg Last Ten
Yeass; Bixtegn Left Farm,
Field sl Fores:, Ope the
Mimncs, Four Manuwfacturing
and Comatruction, & Shrinkage of
Twemty:0One for Each 1,000 Popuwla-
ttom; Beven af Thesde Went o
Travapoctatlon, Sever inte Profes-
aiopnal god Seven into Domestic Serve
lce: in Addizion Three Hew Workers
Woere Needed for Trade, Clerpcal an:
Miscollanssus Waork, and One for
Public Service, a Net Gain of Four

out intelligence, can make slow progress
with a spade. 1t takes a man to operate a
steam shovel or pick up a car of coal and
dump it with a tuorn, Who would rather
swing a sledge than feel that he controlled
the mighty power of a steam hammer?”

No man who ever nsed the telephone to
sumimon a doctor in a dangerous emers
gency, of who has been on a sinking ship
when the radio 505 brovght rescuers to
eave him from what in a machineless age
would be certain death, will call the ma-
chine a devil or a Frankenstein monster.

But there are those who claim that the
slavery is of another sort. The machine
fas cluttered up our lves with Ythimgs,”
it has standardized us into monotonous
patterns of working and thinking, it has
made man materialistic. Stuart Chase re-
cently declared that men in a machineless
country are happier, more content, than
the fully machined men of the United
states,

When T mentioned this to I F, Cole-
man, past president of the American So-
ciety of Civil Enpineers, be laughed, " The
ovater, in his ignorance and lack of expe-



Abave, Or. C. E, K. Mees of the Kedak Fesearch Lab-
oratories; Right, Doctor Whitney Sisdying Problems
in Radio

rience, may be miore contented than the
human being,” answered Mr. Coleman,
"but who wants to be an ovster?

“The machine has its disadvantages
along with its gains,” he continned. “For
example, by making vehicles easy to own
and operate, the automaohile industry has
made them numerous. In conseguence,
city streets and countey highwavs are con-
gested with trathe, But an equal number
of horses and bugpgies and ox teams would
create even worse congestion.”

Dr, Whitney, director of research for
the General Electric company, has had as
much to do with the mechanization of
modern. life as anvy man now hving., 1
asked what he thought of the suggestion
that the machine is enslaving man,

“Da vou suppose T wounld keep on in in-
dustrial rezearch if 1 thought the machine
a detriment to character,” answered this
man who has heen exploring electricity
for thirty vears. “No, sir,” he added, with
characteristic gusto, “I feel that these
mechanical improvements are not only ma-
terial gains, but spiritual goods. Man is
essentially spiritual, bat his tokens of val-
ung call for material, even mechanical, de-
ViCEs,

"Criepce 15 at our service—it can en-
slave us, or it can free ns—but we ourselves
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must make the choice. We use radio for
mere amusement and noisy advertising.
We use our wealth for armics and schemes
for destroving our neighbors. We cannot
change at once, but there is a gradual
tendency to get together and live at peace,

“Look at the Nile laborer pumping wa-

ter by his own muscle power. It takes all
hiz time to earn the food he eats: we can't
expect much from his brain. An electric
pump will iree that man.”

But free him for what ?—he can’'t even
Tendl,

“Nobody could read wntil someone ex-
perimented,” shot back Doctor Whitney,
"Where did owr Anest minds come from
if it was not through trving new things,
winning leisure, and then using that lei-
aure for growth and mastery. The Greek
slave, the Egyptian fellah, the man-with-
the-hoe developed into the modern phil-
asopher whe sees that man is essentially
spiritual.

*Tdleness is not the goal of our mechan-
ical improvements, but leisute for new ex-
perimenting, for new experiencing, may
well he,

“If there is one thing that modern civ-
ilization can do,” concluded Doctor Whit-
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ney, “it is to free peaple from slavery and
strew spiritual opportunity along their
path. I have an idea that man is only
haliway from mnowhere to somewhere
worth while,"”

A picture of the progress of man from
“nowhere haliway to somewhere worth
while™ was recently given by Dr. James
Breasted, founder and director of the
Oriental Institute at the University of
Chicago, in dedicating the new building of
the institute, which he called "a labora-
tory of man.”

“In the Nile vallev.” zaid Doctor Breast-
ed, “we watch the triumphant conguest of
material forces, at first slow and then
moving with astounding rapidity, as these
ancient Nile dwellers came completely
under the zpell of their material triumphs.

“When five or six hundred years of
desert storms had buffeted the Great Pyre-
amid, a thoughtiul Egvptian looked up
and sang of the colossal futility of ‘things’
and the importance of character,”

As an instrument of exploitation or
profiteering the machine i3 doomed by
commaon sense, but as an mstrument of
service to mankind, as a lightener of the
load on labor, as a cheapener of the ne-
cessities of life, as a more equitable dis-
tributor of wealth, as a liberator of hu-
mankind from drudgery into a greater
Ieisure for the exercise of the free spirit—
as this kind of servant of “the wveiled
splendor of the moral vision,” the future
of the machine may well be unending.

ROBOT CLOCK WORKS FOR YOU
IN YOUR ABSENCEﬁ r?-f?
] =

Electrical devices in the home can
started and stopped at the right time by a
robot clock just produced. The clock is
plugged in, levers
et at the starting
and stopping hours,
and the rest is done
by electricity, Thir-
tv-gix levers around
the dial provide a
wide range for set-
ting the clock.

@[ Tests have proved a new French anti-
aireraft gun is effective at a height of over

sevenfimiles.
-
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The Owners S-Farmlnﬁ the Front of Their House, One
al the Marrowest on Recopd

HOUSE WITH TEN-FOOT FRONT
IS5 THEEE STORIES HIG

Only ten feet wide, a three-story house
with 2ix rooms has been huoilt in/Califor-
nia. The lot on which it was erected is
ten feet wide by fAfty feet long. A living
room, nine by nineteen feet, and a kitchen,
nine by eleven, occupy the first floor. A
atairway leads to the second floor, where
there is & bedroom, nine by thirteen, a
full-size bathroom and a nursery. An-
other stairway leads to the third storv,
containing a laundry and a sunvreom. The
occupants also have a roof garden and
space for clotheslines,
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o Motes P.|;|-=.:r as Colors on Dlﬂk? Eight,
Invemtor Lreoking through Aperture in Disk

MUSIC IS TURNED INTO COLORS

T ON SPINNING DISK

By repistering cach of the eighty-eight
otes in color, a fast-spinning disk pre-
ents musical mumbers as ever-changing
rainbows, The slightest variation in tone
will cause an mmmediate change in the

':"Em_-.-ri:ul colors on the disk, Radio waves

nd the Baird m:'mning disk svstem of tel-
evision are combined in the instrument to

.-"-.E.)r-lw-r:dl the colors of music. ﬁlthuugh the
L}]‘L‘I.ﬂ‘-.t spectacular point is the vari-colored
:]:H]:r
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lay of hues on the disk, the device has
a practical application in testing the voices
of singers or the tone of any muasical in-

——steument, The myventor, Arthur L._Smith,

1"

rs arranged i :|n mr!ml -:]c;,:.|g;t]‘_|!:| wit

helieves his device represents the appliea-
tion of a theory that has interested science
tor 300 years, and that the common prac-
tice of music eritice in employving words
referring to color and sight expresses the
unmiverszal desire that muosic should not on-
lv be heard but seen as well.

CENT A MILE COST OF FLIGHT
*‘1;1 WITH DIESEL MOTOR

Operating at slightly less than one cent
a mile, a plane equipped with a new-type
Diesel motor recently made a test flight
of 2400 miles. The engine has the cvlin-
i V-

LS
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MECHANICS

riable control of the tim-
ing of fuel injection. This
makes possibhle automatic
control of the amount of
fuel injected into the mo-
tor by a single operation
of the throttle. The en-
gine can be idled at low
gpeed. Feel and handling
of the throttle at taking
off and landing are the
same as for a gFasoline-
motored craft. The cyl-
inders fire amoothly at all

The fuel system combines the
functions of correct injection and meter-
img of the foel and forcng it through the
injector under adequate pressure. Crank-
case and crankshaft, connecting roxds and
pittons are conventional in every respect,

speeds,

but are ten per
cent heavier than
in the gasoline en-
gine. Larper en-
gines of the same
tvpe are being de=
veloped for nse in
transport planes.
Becanse of s eco-
nomtieal fucl con-
sumption, the
weight of fuel to
be carried is re-
duced to 3 mini-
mum, The fire hazard also is lessened be-
cause the fuel oil is non-inflammable,
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IMPROVED, PLANE WINGS
PERMIT SLOWER

LANDING p, /0 4 Lf

Wings that enable airplanes to
land more 510\&'&\\'itlmut SACTI-
ficing top speed are being tested
in wind tunnels and in flight, Twao
new desions have been offered to
acronautical engineers. One s the
Fowler variable-area wmg’. which
consists of 3 normal wing with a
smaller one set in the trailing
edge. The small wing moves
down and te the rear of the main
wing, increasing the area of the
latter and begides acting as a
slotted flap. Tests on a model
show that it has two and one-half
times the lift of the conventional
uing. With this wing, when the
pi[ut is about to land, he swings
" ihe auxiliary airfoil or flap down-
\"'a.drd and to the rear of the trail-
||'|_!;r edge, in which position it
= gives the highest lift and permits
"““‘:1 much slower landing speed.
When the flap is in its high-lift
position, a slot 15 left between the
main wing and the fap, resulting
im the acceleration of the smooth
ow of air over the top of the
flap. A similar type of wing, the
second under consideration by
engineers, i one having a small

auxiliary airfoil placed ahove and
to the fromt of the main wing.
The combination of a small aux-
iliary wing with the conventional wing
increases the lift about fiftv-three per eent,
tests reveal, A small apxiliary wing has

Sphere Gap for Measuring High Veoltages:

i L — i
T AL /O
L the Flash of A{r:t{rﬁ'.i.:]
Jumps betwesn thy Matal Balls

Lighening

MILLIONS OF VOLTS MEASURED
BY HUGE SPHERES

been added to a commercial-tvpe plane, o measure the tremendous voltages

and on this ship, it decreased the landing |
speed from forty-nine to thirty-nine miles
per hour at a sacrifice of only two amd
one-half miles per hour top speed. This-
wing enables the airplane to glide at a
much steeper angle without loss of con-
trol, which means that it can land over an
obstruction in a much smaller space. The =
present tendency in the design of planes
is in answer to the demand for increasing
maximum speed without increasing the
landing speed. This involves finding o
an airfoil that will prodoece the greatest
lift with the least drag,

wilt up in producing artificial lightning,
a special apparatgs was evolved in the
aboratory of _the General Eleetric com-
pany at Pittsfield, Mass., It consists of
rietal balls placed zome distance apart be-
tween which the flash jumps, In this

waty S, 0EEDI0 volts were recarded,
D10 B2
CHICEEN AND TUREEY CROSSE
By crosshrecding the chicken and the
turkey, a hybrid fowl that withstands cold

and other inclement conditions well has
hu.*u pr-::nrlufed in Texas. The new fowl 15

1.1;]ﬁlun€gmw by poultry fanciers,

,”%m
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COMPOUND SEALS
g LEAKY CONCRETE
2 {I WALLS

ermanent cure ‘FDII

0

.

3' leaky basement walls amd

Y I‘ru-| 3, withotit the feces-

' sity of exterior excavat-

| Ly 1, 15 provided by a new-
.

ly developed waterprooi-+
ing compound which maxy:
e app lied on interior,
surfaces without reduc=
11f its effectiveness. H—
: rms 4 hermetic seals
e ‘|. r|iL'E1 15 unaftected hy
i D lemperature or exposurc
4 |I-E‘ elements. It has
A, -§ also demonstrated its vals
l':‘:.1l.'.'l~?l]lil'.l|tl’|JI:t'L1.'r:I:n\':l;-
_\_\_-_-\}Iilll'.'- |:|_'--.1"5 of concrete,
wimil eliminates the minute
seam which frequently
Mesults from interrupted .
apourings, In resurfacing .
vorn or cracked con- "
Lh Terete flooring, the com-
H™ pound acts as an efficient
I. waterproof bond between
(3 old and new surfaces.

Il-
= Thes Pictisng, T.Ikl“ from the |ﬂ.|r Clvows & Sug ||'| W U-E;ﬁhtl in Berween, and
Transferring Fuel 1o, Two United Swates Bate leships

VIO HOCLL A -‘~‘-_=_'" e, W

tLECTRIC CORD IS5

l ? ¥IHDING
e designed prima-
ril

for wroning, an elec-
tric cord contamed 1noa

U. 5. WARSHIPS REFUEL AT SEA  recl has many other applications about

DURING MANEUVERS the home. The cord can be pulled out to
any length up to ten feet, the unnceded

part remaining in the container. By us-
ing a three-way plug or a bakelite socket,
it can be attached to hrnrlm1 hﬂttr—-, or
atheps hot 'L'I!'ll.'.l api -l anil T'r E

dALwakly ana U 4 4

Plaving the game of “war,” U. 5. bat-
'E‘ tleships had no time to retorn to harbor
. __ for {fuel during maneuvers in the Pacifie.
supply ship put out to the bhig war
vessels, throwing out lines to—two-ships,
With one on each side, the supply crait
transferred enowugh fuel for the battle-

ships to continue the maneuvers,

i
l‘b{ﬁ'} KILLER WOLF SHOOTS ITSELF -

Teailed for years by expert hunters, a .
*kller” wolf Anally killed atselt. Fresh ———————

ik i ] x Feel Containing Electric Cord Which Can Be Pulled]
meat an a string tied to the trigger of a i b the Bt Langth Hecasd
rifle attracted the wolf. When he seized
the meat, the rifle trigeer was pulled, 11'111111 to use in the garage or around the

slhooting tl ::EDH rough the heart,
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The MYSTERY of the
SINGING SANDS
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Stretch of Desert 'Where the Winds That Make the Ripples Also Create the Einging Sands!
Thomas, Waorld Traveler, Wha Discowered Binging Sands of Arabian Desect

DEAFENING shriek of a steamship's
ziren, far away from ocean lanes,
awaits the traveler to the desert of south
Arahia. This sound was heard by the not-
ed explorer Bertram Thomas, when he
succeeded in crossing this last large blank
space on the world's map. To the natives,
unfamiliar with steamship sirens, the new-
Iv discovered sand is known as the “bel-
lowing sand.”™
Why do sands “sing™? A clue is to be
found in the radio broadcasting studio.
Sound engineers successfully imitate the
rumble of thunder for the microphone by
friction of sand grains tumbled over and
aver in a box, The mike of course picks
up the sound of the tumhbling sand with
greater fidehty than the human ear. The
radio apparatus amplifies the sound. Na-
ture, lacking radio tubes, obtamms what
amounts to the game thing by increazing
the size of the chorus; billions of sand
graing each do their bit in the wind.
Musical sand is made up almost entire-
Iy of clean well-rounded grains of quartz,
the glassy mineral of common granite.
The wind causes these grains to rub to-
gether, setting up vibrations in the sur-
rounding air. The to-and-fro movements

N

of the grains must be repeated with per-
fect regularity, to give the vibrations of
musical zound.

The number of complete vibrations per
second 15 called the frequency. In order
that these frequencies may be recognized
by the ear as sound, the number of vibra-
tions must fall between sixteen and 16,000
per second. At the low end of this range
are 2ome af the moanmg winds, while the
chirp of certain insects is found at its
apper end.  Many quiet sands may vi-
brate and sing in tones bevond the range
of hearing.

The “sound spectrum” or range of ire-
quencics produced by friction of zand
grains extends throwghout the auwdible
range. This accounts for the fact that
nearly every sowund and muosical instro-
ment known has, at one time or another,
been reported in the voice of the desert.
There are copranos among the enchanting
sirens of the Odyssey. Sand graing to im-
itate a soprano must vibrate 240 to 1,152
times per second. The tones of the piccolo
extend from within this range to 4,608,
Manv of the reported szounds are noise.
Complex, irregular tones give the sensa-
tion we know ag noise,
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No one has ever measured the
intensity of desert voices, The
intensity of the world’s lowdest
sound can be estimated very ac-
curately, The farther we are lo-
cated from the source of a sound,
the less its intensity. Thomas was
3 or more feet irom the desert
siren. The noise-abatement com-
mission of New York City meas-
ured a steamship siren 1153 fect
from its dock in the Hudzon. They
measured the intensity to be
ninety-four “decibels.” This name
tor the units of the intensity seale
was derived from “deci,” one-
tenth, and the name pf Alexander Graham
Bell, inventor of the telephone. Tt is easy
to understand, becavse the determina-
tion is based on comparisons of ordinary
conversation. When exact in describing
sound, we say that one sound is more in-
tense than some other well-known sounds,
The scientist on the other hand, compares
a sound with the least intense sound that
can be heard in a quict place. Rattling
paper is one such sound. On his seale it
15 listed at one decibel,

When the actual comparison is made,

POPULAR MECHANICS

the observer uses a special cap containing
a telephone receiver. Tones are produced
electrically by a phonograph, The phono-
graph tones enter the ohserver's ear along
with the sounds to be tested. The cap is
slotted in such a way, that the sounds are
received together.

The intensity of the phonograph tones
15 simply adjusted until they are just
audible in the presence of the sounds be-
ing tested. The measure of the degree of
aotind present 15 the difference between
this intensity value and one decibel,

Ifi the Arabian sand is considered to
give ninety-four decibels of sound, it is
louder than the roar of a lion or the deai-
ening sound of an elevated train. Over
one billion people rattling papers would

Top, Steam Siren, Which Produces On= of Loudest Scunds; Be-
low, How Singlhig Sands Appesr wnder the Microscope

fail to duplicate this intensity of sound,
because they could not get close enough
to the ears of the observer,

Sand grains, occupying little space, ac-
complish what one billion people rattling
paper cannot do, As would be expected,
all sand grains are not alike. Naturally,
the sounds they make are not alike either.
Scientists have examined the sand grains
with the aid of a microscope, Those from
the sinming sands of Far Rockaway on
Long Island, are fairly rounded. The true
prima-donna singing sands of the desert
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are considered to be rounded more per-
fectly than the grains from Far Rockaway.

Among the many interesting theories
for the sound is that a thin film of salt on
the grains is responsible, because it in-
creases friction. Its action is compared
with that of rosin on a vielin bow, An-
other holds that the friction of particles
has nothing to do with it; that it is the
oscillations of sand particles themselves,
protected from actual contact by elastic
air cushions, that make the sound.

PICTURE SIGN POSTS POINT
WAY IN INDIA Eﬁ r‘;f'ﬁ’

Sign posts containing  picturcs  dirget
traffic through the famous Khyber passhin
India. Millions in India are wholly illit-
erate, and it was found that the majority
of those traveling the great highway from
Afghanistan and Central Asia into north-
western India were unable to read any
language. For this reason the praphic
signs were erected. These posts bear the
figures of a camel and a horse on one side
and a motor car on the other, thus rout-
ing trafic throupgh the pass according to
the mode of travel. The highway is po-
liced each mile with blockhouwses, and mil-
itary roads are kept clear for those who
guard the pass against lawless tribesmen,

E‘iﬁln Post in India for Those
o Cannot Read; It Indi-
cates Autas Must Go One
Way and Camel snd Horse
Caravans Another

L
R
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When Galf !Igall Is D:i'rmTa:ﬁnut Hackstcp, Troogh

ermurns Ii to TeeUUp Pesition

AUTOMATIC GOLF BALL TEE-UP
SPEEDS DRIVING PRACTICE

Speeding up driving practice indoors or
outdoors, a teeing-up apparatus for the
golfer has been devised., A trough catches
each ball after it strikes a canvas hackstop
and returns it to the tee-up device. One
hall is released at a time to roll onto the
tee, allowing the plaver to drive or stand
in one position for a thorough work-out,
A large room ar hall in the home is a
goold course for night driving or practice,

FERRYBOAT ON TROLLEY WIRE
RUNS AT HALF OF GAS COST /37 f (

Taking itz power from a trollev wire, a
ferrvboat on a ornia river operates at™ms ﬁ\_
one-half the edst of a boat run by gasoline
engine, nee the cable had to be dropped b
to the hottom of the river to permit other
boats’ to pass, engincers of the (General
Elegtric company installed special insula-
tiofi at each end, with a device that auto-
mptically shuts off the current when the
cdble touches the water, This eliminates
short circuits. The boat’s speed is 180 feet —?\

er minute with a load of twelve autos,

f[The Sahara desert was once a populous
untry, according to recent discoveries,
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Top, Light in Ragor Handle Permits Shaving in Dark;
Bottom, Close=Up of the Razor

SAFETY RAZOR HAS OWN LIGHT
FOR SHAVING IN DARK

Shaving in the dark is possible if you
use a new safety razor that has its own
light. Made oif bakelite, the razor has a
battery and bulk in the handle, which
screws onto the head, Bakelite also is
used in the razor head, producing a warm-
ing effect when placed against the face.
Onlyv the blade 15 made of metal. The light
throws its beam around that part of the
face on which the razor 13 being used.

AUTOMATIC SAW TOOTH CUTTERE

' ﬁb‘?‘] ﬂL‘ircu]a r=saw and milling-machine blades,

worn beyvond the point of apparent use-
fulness, are returned to efficient produe-
tion by an automatic reconditioning ma-
chine.
this prinder handles all sizes of blades
from two to sixteen inches in diameter,
requires no attention from the operator
after the initial setting, and handles blades

for both wood and metal working n:aﬂ
e

standard tunsz 1)cs. ¢
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Compact enough for bench use,-

ROBOT TALKS LIKE SALESMA
AND SHOWS THE GOODS
1676

Talking and giving demonstrations o
the goods, a robot super-salesman ha
been produced by synehronizing a photo-
electric cell with an automatic phonograp
and with contact disks that control lights]
electric fingers and other mechanical de-
vices, When a person crosses the path of
the photo-electrie cell, the talking con-
trols are turned on, and the robot start:
praising an automobile, electric refrizera-
tor, airplane or some other product. Witk
each remark, the robot gives a demonstra® s
tion, And the mechanical salesman never
listens to objections ; never heeds the pl'ﬂ5-§ b
pective purchaser’s “No!" His sales talk
continues until the phonograph cn::1p|e*:ﬁ-“""\_—.'
the record.

R FISH FROM THE TROPICS
MAKE AQUARIUM FETS

QU

Almaost as broad as they are long, tiny
fish, whose natural habitat iz in the Ama-
zon river and itz tributariez, are being
brought to this country where they ap-
pear to thrive in the ordinary home aqua-
rinm. They are only a few inches long and
are found in great numbers in the River
of Dounbt in Brazil. The [[eprqﬂ_m;ml_-ﬂi--‘
commerce aquarinm at Washington re-
cently imported several of them for exhi-
hition purposes,

y o
Fare Species of Fish from Amazon River 'glulr;'l‘}h:.

Beern Found to Thrive in Home Aguarium

nd
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His Hobby Is Collecting of Animal Tracks

':.HIIEIV':':i'II'.\_' r‘IIH.' .II.\.I_-\.\.']{'\- ||':|||_ i'|||-
printe made on sand beach and
mudd flats by hirds and animals,
and immortalizing them m ce-
ment hlocks fotming a garden
walk inthe hackyard of his home,
iz the unique hobby which fills
the Spare moments of Charles A
Urner, of Elizabeth, NTJ. Mare
thiTi sixty specitiens are so Lar
inclnded in the garden walk,

Cement Slabs Containin
mals and Birds: &t Lele

which 15 now about forty feet long, Here's
the way it's done. Armed with a pair of
binoculars, a collapsible pocket-gize stove,
a supply of “canned heat,” and a lump of
paraffin, Mr. Urpner sets off on his hunt.
Espving an animal or bird track that loolks

the 'I'rnErrinl:u of the Feet and Claws of Many Ani-
Are Tracks of the Bliue Heron

lhe melts the
il poars the -
detat] of

paraffin

interesting,
parafiin i
quid inkto every
the track. The
juickly hardens and thus
becomes a cast. This is
then gently pressed against
the zaft cement of the
walk, where it remains
overnight. In winter, when there is snow
on the ground, hot parafiin is of course
out of the question, and plaster of paris,
heavily impregnated with common salt,
which causes the plaster to set almost in-
stantly, takes its place,

RACE-CAR GARAGE ON WHEELS3

PEED PA RK
SPEEDS REPAIR WO g 9

apeeditig up repairs at the é?r:u"r ack,
a garage on wheels has been built for Earl
Howe, English driver. A van hody ftted
on 3 Ty T chassis carries a com-
pletely fitted workbench, spare parts and
electric lighte for might work., In addition,
it has room for Howe's racing car. Re-
movable floorboards, beneath the “nest”
where Howe's speedster is carried, permit
a mechanic to stand on the ground under

AR

——?wn[

the van and make repairs without bend-
ing his hack.

FASHIONS IN JEWELRY CHHH%E}

75

WITH SHORTAGE OF GOLD

With England melting all available gold
to increase her reserve, Dritish jewelers
have developed ornaments of chromium

late. Bracelets, earings, etc., arc being
made of this metal, Another novelty is
brooches of LI]i1I:|.'I.1."'L1"E-'. emhossed  with
tiny florgl de d

Vg |

Onng| B Abiaas, =

ns in pastel shades;
Danines ck feradd
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q ﬂ;ﬁHUTE IS GUIDED BY “PROP" fires.  Although not generally realized,
ﬁ'}}L RUN BY PEDALS crude rubber burns easily without an of- .
1 fensive odor. This new use of rubber is
| being encouraged by the industry in an

I effort to dispose of the exeess of the ma-
\ terial that depressed prices below the cost

hpmp;][ﬂ- Dﬁrz]?“ﬁ I ﬁpl'ﬂdlltliﬂﬂj | I‘F 5}%; 5—-’ 2

¥ ept 1c E"f.!" LA —————

wles fil- e ﬂ‘_.

O Facachare” ’:__,( CENTER OF EMOTIONS IS FOUN
—1- IN LEFT HALF OF BRAIN

> 18] - -
Headquarters for the ecmotions ]1:3?%\

been tentatively located by De Leland B
E Aligrd as resting at the base of the lef

|3T‘I'J'-T_"f'r' the brain. This conclusion was

teached after a study of patients whos
4, brains had been injured. When the lesion
occurred on the right half of the brain,
even if the injury waz extensive, the pa-
tient appeared conscious and his emotion?
_ were normal. Even when the leit side u§
the brain was injured, there was no ap-
T‘*]}un:nt confusion in the patient’s mind,

unless the injury was at the base of that

side. Of thirty patients who were par

alyvzed on the lett side, doe presumably to ]

a lesion on the right side of the brain, not

one showed confusion of consciousness,

Of  ffty-fve suffering from  right-sided

paralysiz, indicating left-brain injury, hal

were confused.  Doctor Alford hopes to

offer more proof by finding, in examinaf&

tion after death, actual destruction of or =

injury to the tissues at the base of the lef

Jury t;;ﬁ;“‘-.\

side of the hrain,

Caygrieay He, Pererahiirg
Chisitswr af ol sdpig

In order to direct his course after leav- fﬂ}‘?zﬁ '
ing an airplane, one parachute jumper has CAR OIL TESTER HAS WINDOW

made a propeller which he operates with TO INSPECT LUBRICANT

his feet as h'?_fl{'-"“':"'-'lm-"‘- “3“3 ]"1""-:'[“"”‘-'«“1" 15 Faster and more accurate testing of mo- <
attached to a light block which is strapped  tor il iz possible with an instrument tha
ta the _:|1|:rr][:u:.‘r'5 E:IU'[I_'I-'. It 1 U]':l“.‘T:ltL"i.I. l]_'l- I:1|:"I'I'|.'|.'F. a l:nmpln fr.:n-n th{: c|';|'|'||\-|_1n_:.|:: ﬂn;t
cords attached to stirrups and runnmg  displays it as a thin flm 1 a tiny '.'."uuim'l.'.‘:j'
t]1!|'l::|Llj:{]1 F-ﬂ1.'l]| Fﬂ]]!ﬂ}‘:—'\-. n}' [:li."l:]-'t.l.'lﬂ_l.:; t]'ll'_" F":"T' D"f]-'ﬁ:\,,ei;‘ nf CORT Pﬁri’hﬂ'lh cn'l.n,lr er‘TD" .
!"]“-"]Jt'"‘-‘fs the jumper can m a4 measure  duetions of new oil and dangerously worn-=
direct the courze of his descent to avold {yhricant appear at either side. The con
water or other unfavorable landing places.  dition of the oil is made plain much more™

quickly than by older 1n{-l|£:1.~1.

RAW RUBBER TO KINDLE FIRES
‘3“9 COSTS LESS THAN WOOD

l.D Raw rubber is being nsed for kindling
E"J fires at less cost than wood., Many B_T_i:g[-
ish homes arc lighting open fires with

stripg of raw rubber, enough being cut

from one pound, costing five cents in
Jﬂmericun mogey, 1o Kindle seven or eight

O ey ALniret ffﬁ?f.jL
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Martonl Whrelissn Telegraph Co

MNatives Operating the Tandem Peodals to Furndsh Power for a Radio Systern in Rhodesia;

the Pedals Driva

a Generator and the Natives Enjoy the Novel Form of Exercise

TWO-MANPOWER GENERATORS
EUN RADIO IN WILDS

In order to link up many izolated ad-
ministrative posts in northern Rhodesia
with cach other and with government
headguarters, short-wave radio communi-
cation has been established with power
derived entirely from tandem pedal-driven
generators, These generators supply both
high and low-tension circuitz.  Voltme-
ters are fitted on each handlebar, but
thev are marked at only onc point, and the
natives are instructed to pedal at a speed
that will keep the needle at the mark. An
nirernit transmitter of 150 watts with 2
wave range of forty to sixty meters and a
receiver with a range of ten to. 200 meters
compose the wireless equipment, which
11|:11'nmir|s communication for digtances up

M miles even under difheult atmaos-
]JE:Lru: conditions,

U. 8. LEADS WOELD IN RAZ

With 166792533 radio zets, the United
States leads the world in the nomber of
receivers In operation. The Unlon Infere-

in the world, with an approximate aud:i-
ence of 128D persons.  Present esti-
mates for the United States indicate an
increase of more than 4000000 receivers
it the past two vears as the number of sets
in use here in 1930 was 12078345, Den-
mark more sets than the Tniged
States, based on population, as there are
1339 receivers per 1.0 persons, while in
this country the ratio is 133.1 per 1,000.

has

FACTS ABOUT GREAT INVENTORS

TOLD IN MOVING DIAL 11 .;J 9_53

Forty inventions [
amd the names of
the inventors are
listed on a chart
designed as an ed-
ncational aid. By
turning the point-
er to any inven-
tion, the inven-
tor's name i§ pre-
sented imoa slot.
n the reverse
side is a similar deviee that lists the won-

Tmlimmh: de Radiodiffusion, Geneva, esti-

Tﬁﬁ are more than 32,000,000 sets

Wﬁ‘ﬂmmm

ders of the world *11::] BOSWETS mestons

about them. CL ?jm"—
9¢
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night in fast speed boats ar
ing chased by myvstery craft that reveal
themselves at the last minute as members
of the new sccret fleet of the coast-guard
service. The mystery boats, painted a dull
gray to make them as invisible as possible,
and driven by powerful racing engines,
are proving must effective in hampering
the smuggling of contraband to the shores
of the United States.

Curiouzly enough, the secret feet is
made up of former “rummies” that have
been captured and converted by the coast
ruard. The movements of the boats are
shrouded in secrecy, Ready for sea twen-

242

Smug‘glels
BFTH%:qs _&sﬂmsau |

‘E

o115

ay, they calrcast off at
a cryptic messaghlis flashed by
radio from a patrol cutter or is relaved
from under-cover sources. Manned by
picked men, the boats speed off on duties
that may require a few hours or several
days. Comm. Muller 5. Hay, in charge
of the “X™ boats on the 3outh Pacific pa-
trol, eredits many recent captures to the
mystery craft. “These boats were espe-
cially built for running contraband,” ex-
plaing Commander Hay; “hence they are
just as ideal for capturing smiugglers as
for smuggling itself. They are stanch
seaworthy craft that can push throogh
the roughest weather. Uszually they are

ty-four 1



powered with three converted
Liberty atrplane engines, or
ivalent, a matter of
110D or 1.2 ||..-.-.-|...-.-.|-|_
230N eareo of |'-’i:.1l-l'.

Lhe e

-

such a smn §
||||_'|| ran make I|Zi"'. il les il ]|u-|_;|' it
Linloaded, they are somewhat {

taster. | hat
exXira -|||'-.-" 15 enoueh for us to overtalks

a ‘rummy’ that

“When

s loaded
ilotmation 5 recely
i5 to he

R o

landed, one of Ul
sea with
the smurgler 1m. AL i

] LF

__I 3 I R
arders to 71

hide and seek, for neither the coast

boat mor the smuggler shows any lights,

If the smugpler is discovered, the mystery

A grame of

Unloading Sacks of Liguor from Captursd Speed
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After more than an hour of
dodging through the waves,
the coast-guard vessel dis-
abled the smugeler with ma-
chine-gun fire. The ‘Dia-
tome' was one of the fastest
rim runners on thl: west
coast, and since she was
confiscated, she has made a
few captures herself.”
Units of the secret fleet
are stationed at every coast-
guard base on the Atlantic
and Pacific coasts., So effec-
tive is the fleet that addi-
tional speed boats are being
Intermediate E_.rulgg Eu:lvb'lfu Contraband Cargo from Moth- tJﬂ'Irlt Eﬂ aug‘rln‘f;nt I.TE I]U1:I1‘
o r a Dash to the Shora bers. The ability of the mys-
tery boats to arrive at desti-
nations miles away in 1 mat-
ter of minutes has resulted

e i

Sll!llﬁﬁll'r'\j. _.e'-'. bhan-
doning Their Eoat
as Coast Guoard
Crwerhauls Ir

boat turn on its lights, trains a
searchlicht on its flag, and runs
up the signal to heave to. A whistle s
also spunded.

“"When the 84, one of the sx-smug-
Flers, was Fiven secrét ordérs to capture
the notorious 'T.:'Eil‘.::llw,' which was re
ported about to land a cargo through the
surf at Point Hueneme, the ‘804 discov
ered the smupggler by shutting down her
engines and hstening lor the other boat”
ecxhaust, The ‘Diatome’ was ordered to
heave to, but instead, she made a dash for
the open gea. The ‘B4 sent a few rounds
of trecer machine-gun fire across her bow

at a hnal warming and took up the chase,
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in a lieral blockzade through  which e e ==
smugplers have lese chance to operats
|!'Ii:,|'. I.-:|1'.|'|I'I'|_-.- [..;'|_-I f.‘||] ‘.|!-: SLEITNET
“Marghelle” lurked off the Paeihe coast i

for weeks, secking an opporiumty to land
her cargo of 100 Asiatics and 31,000,004 |
vorth of dope.  Shefailed to find an un-
protected area and onally landed it on
an slind off Mexico,

Smugglers have resorted to new dodges
since the secret fleet became active. The
ex-"THatome” recently discovered o sts-
|_-i|3'i|-1|-.-|||::~'!.i|1;; cratt THUNNANE '-.-.ilfll-lll
lights in Santa Monica bay, The coast-
puard vessel képt her in view with a
searchlight, and after a short chase, the
strange boat stopped.  She proved to be
empiy, But durnmg the chase the. pur-
suers had noticed black objects disap-
pearing into the water at frequent inter-
vals from the stern of the boxt. An in-
vestigation showed that the hoat had o
falze stern transom which pulled up, ex-
posing a large cargo compartment, The

bay was drapred with grappling hooks

Coast-Oriard Cutter in Fetegeoand Preparing
ta Imtercept One of Intermediate Baoats Plying
berwern Mother Ship and Shore

Cne of the Intermedlate Smuggling Boats: Tlees Along the
Side Are Used as Fendess When Alongside the Mother Ship
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Three Members of the Secret Flewt, All Once Uied for Bmog-
gling and Codverted o Cosst-Cuard Was alver c.1pl,up|:

and eighty sacks of liquor, attached at
five-foot intervals to a strong line, were

recovered, By means of the false stern it
had been possible to kick several of the
sacks overboard, the drag of the water at
full speed pulling out the halance of the
cargo, Other boats have after cargo holds
arranged so that the liquor can be jetti-
soned through doors that swing on hinges,

“Smugglers that are hard chased often

throw lengths of rope overboard.” said
Commander Hay, “in the expectation that
the rope will foul the propellers of the
coast-guard craft. One of the mystery
boats once was chasing a suspect when
suddenly the latter =ztopped, her crew
hastily set the dory adrift and jumped in,
and simultaneously the boat became a
mass of flames, The smugglers had thrown
a bucket of gasoline into the bilge, set it

afire and escaped. They knew

&

that the coast guard would

e pick them up and that their

boat, with its incriminating
cargo, would burn to the wa-
ter's edge. Pursued smugglers
sometimes open up their sea
cocks to gink their boats or
run them onto sunken reefs so
that the boats and evidence are
lost. When a smuggler iz dis-
covered at night on a rocky
coast, he sometimes dashes at
full speed toward the shore, to
turn at the last possible mo-
ment in the hope that the pur-
sging vessel will make a wider
turn and strike the rocks.

“A profeszional smuggling
apeed hoat has certain distine-

Coast Guards Surch{ﬁt a Flahl.uHBnl'l; in This Casa 700 Sacks of
idden under the Met

Liguor Were Found

tive features that give her
away even before she is caught.
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Until we get the goods on a hoat, it re-
mains a spspect, to be watched on every
occasion. Sometimes we know that a boat
is to be used for running liquor even be-
fore she has been buile. A typical smug-
pler is forty or fity feet long, has a hig
dory across the stern for carrying cargo
through the surf, a small pilothouse for-
ward, flaring bows, and poweriul engines
out of all proportion to her size”

International laws have changed the
status of liqguor smuggling so that the
rum rows of the past are no longer so
much in evidence. On the west coast the
mother ships, which are actually floating
warchouses, lie at permanent moorings
off the Mexican coast, The Canadian law
prohibits the shipment of liquor to these
ships and requires that every cargo leav-
ing port go out under bond. The contra-
hand is now shipped to Tahiti or some
other convenient South Sea destination,
After it has been landed, the bond is re-
leased and the liguor 15 then trans-shipped
in trading schooners to the floating ware-
houses. Intermediate boats are then em-
ployved to carry the rum north,

WATER KEPT IN AUTO BATTERY

YL Leoedriih
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This Appesrance of Well-Diressed Halr Is Provided by
a Mew Bathing Cap of Molded Rubber

BATHING CAP LOOKS LIKE HAIR
EUT IS MADE OF RUBEBER

Modeled to look like a sleek hairdress,
2 hathing cap made of rubher is now on
the market, It fits closely over the wear-
er's head, keeping the real hair in and the
water out. In addition to its useiulness
as a bathing accessory, the cap rives the

BY AUTOMATIC FILLER&’}?W wearer a well-groomed appearance in the

Operating on a gravity air-vent system,
an antomatic filler keeps the water level
of the ;|_111|'.1||-'||'-i|.-e'-'|r:'|.lt|'_'l:':|.' nhl!'.l-'l."f_‘ th{! pl."ltf_'ﬁ

at all tiimezs.  The
m filler occupies a
bakelite case un-
der the dash and
consists of three
baottles of distilled
water, one for
cach cell, The hot-
tles operate on
hinges amd a wa-
| ter and air hose
leads from each,
the rubber sec-

tions being com-

hined in one cable running to the battery,
When the water falls below the set level,
the supply from the bottles is automati-
cally drawn into the battery. Each cell is
fhtted with a rubber cap containing an air
vent, Empty bottles can be replenished
by pulling them forward on their hinges

&

Waatfuld.

water and on the beach and has fouand
favor at Pacihe coast resorts.

ERICK THAT WILL HOLD NA
WEIGHS LESS THAN TILE 0

Bricks into which nails may be driven
have been introduced as a building mate-
rial for backing up masonry walls. Fire-
proof and weighing twenty per cent less
than hollow tile, the bricks have good in-
sulation properties, The manufacturers
claim that use of
these bricks will
Save o I11-|:HZ'|.'=1.I'I
stucen, lath, fur-
ring materials,
nailing plugs and
strips and insulat-
ing material
Heat-treated clay
ot shale expands,
forming minute
air cells to give
the brick lightness

and uniformity., b i e
ﬁ 4.-151, /'J [/ L ach 2.

Redden §
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a evlinder, o pensator, which
15 attached 1o the muzzle of the
weapon. If an automatic were
aimed at the basement of a build-
ing and twenty shots were fired
without effort to correct the
“jump,” it has been calculated
that the last shot would be hit-
ting the sixth story. The compen-
sator 15 a cylinder into which
ports or slots are milled, pointed
upward and hackward. Photo-
graphs of firing tests show that in,
the fraction of a second between
the ignition of the charge and the
exit of the bullet from the muz-
zle, a cloud of gas is expelled at
high speed, causing a vacuum
above the muzzle and thus throw-
ing it up. With the compensator
mstalled, this gas is expelled
through the ports, upward and
backward, counteracting the re-
coil and the wpward climb of the

muzzle. The device can be used
on small arms, machine guns and
ordnance but iz particularly valu-
able for anti-aireraft weapons,
Range records show that the time
spent by marksmen in becoming

accustomed to the receil is great-

Iy reduced with the use of the
CD'I'I'E[.I‘EHE-"I.U.'.'I.'.. ‘S
ROBOT TALKS TO FIRE

VICTIMS AND POINTS
WAY TO ESCAPE

Talking in a calm voice, an au-

tomatic fire alarm warns its andi-
ence of the presence of Hames and
directs the way to the nearest

exits. By means of electrical de-
vices, the system combines an au-
tomatic fire detector with a music
reproducer that 15 connected to

i ﬁ
v
loud speakers. The system re- ¥
=1
]

Demonatrating Use of Compendator on a Gun; Mote Gases Emerg-  anpnds to heat in three wavs,
g Eram Parte Belore Bullet Tasues froin Muzsle P i E 2 AET
sending an alarm to the nearest

“JUMP" IS TAKEN OUT OF GUNS fire station, directing the firemen to the

BY CYLINDERS ON MUZZLES side of the building nearest the bre, and
turning on lights at the front of the build

Tendencies of guns and pistols to over-  ing to show firemen the particular part of
shoot the mark on account of an upward  the building where the fire is located. At
thrust of the muzzle at the instant of dis-  the same time, the robot turns on the mu-

charge have been overcome by means of sic reproducer, jand a Har f yrumpets




comes from the loud speakers. In addi-
tion, green arrows light up, pointing to
the exits, After the trumpets sound, a
calm but commanding voice, produced by
a record, savs: “There is a fire emergency,
but no immediate danger. Youn must leave
the building. You are drilled in this and
know just what to do. Leave your hats
. and coats, take your places in line. Steady
now, dom’t rosh, Follow the green ar-
rows.” A band strikes up a martial air and
the sound of approaching sirens is heard,
The record, in this case, is designed for
use in school; With variations, it could be
used in theaters, churches, auditoriums
and similar places. Ewverything in the rec-
ord ‘has a definite purpose. The band piece
is chosen for its strong marching rhythm.
The siren is injected s0 the listencrs will
not be frightened when the real sirens are
heard ountside as fire engines Ell‘ll'l.!!' d

SINGLE-WHEELED CﬁEIH PLA.NE
HAS CONTROLS IN CEILING

Landing shock of a new metal plane is
absorbed by one large wheel set under
the center of the fuselage, instead of the
customary split-tvpe pgear. TFor taxing
and standing, small wheels on swivels arc
tastened to the wings, These prevent the
plane irom falling on one side. Controls
are set in the ceiling of the cabin, instend
of in the foor, and the craft is Aown from
the right gide instead of the leit.

Mote the One Large Landing Wheel an This g(Inz ‘1£-|1.al| Wheel

"4 . lated ol
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Gplitting the Bcles
ol These Mew Shoes
Hevealed Prison De-
livery Toolas

X-RAY FINDS JAIL-BREAK T t‘-'l..S
IN SHOES SENT TO CONVICT
By X-raving all packages sent to pris-
oners, authorities

' it the District of Co-
lumbia jail discovered a sct of tools to be

used in a break for freedom. Two small

saw hlades and a file were found conce

withinn the soles of a pair of shoes m
tooan immate.

INDIVIDUAL SOUND BOX
FOR PIANO STRINGS
IMPROVES TO HE

To produce a tone in a small
piano like that of a concert grand,
one manufpcturer has fitted thoe
instrument with a box which lies
at one end of the sounding board
and over which the wires are
stretched. The principle is the
same as stretching the wires over
a violin, puitar or other stringed
instrument. The box is arranged
s0 that there ts a2 small tone cham-
ber under each string. It pro-
vides an air space, which picks up
the individual wibrations as the

strings are struck a :lt'll'[rllﬁ-l'."ﬁ-
llge Eu:rﬂes. 3
{
e
Doy
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Freedom irom engine =
noizez and fumes and
non-skid protection arc
provided in a new-type
automobile that has a rear
motor and a front drive.
Three passengers may
occupy the front seat

Fromt of Awoia:

View, Abowve,
Located at the Fear

Side Shows Radiator
fartably, while the rear seat has room
four, The car has a low center of
ity, resiilting in safety at high speeds.

hile the width between the wheels is
standard, there are no running bhoards,
the passenger compartments extending
the full width, Fully streamlined, the car
has a speed of eighty-five miles an hour.
Spare tires, battery and thirtv-gallon
pasoline tank are all in front, carrving
out the general reversal of arcranpement.
Weight iz almost evenly divided, the rear
heing only five pounds heavier than the
front, Though lower than most autos, this
car has fiftv-one inches of headroom.

CHEAP HOMES MADE OF STEEL
E TO HOUSE UNEMPLOYED

Cheap homes of steel, easily erected, will

4 house Germanyv's uncmploved and their
e families. Aaterial costs for the houses
amount to about $530, while three un-

T skilled workmen can put up a home in a
week  after the cemient foundation has

ﬂ";;ﬂgfs"if W qu“ﬁl’

F‘DPLLAR MECHANICS :

Rear Engine and Frnnt Drive in Same Auto

fhay

set. The house is a one-story strocture
with a combination living rnom and kitch-
en, two bedrooms and a workroom. Walls
and roof are made of steel sheets set on
sheef=itoqnn baze sirips on the foundation
and bolted together. The sections are {as-
tened to the foundation by anchor halts
cemented in. Floor, ceiling, doors and
roof framing arc of wood., Window and
door {frames are of steel, bolted to the
walls, Lavers of brick, made of volcanic
ash, cement and hmestone, form a mng
for the inside walls, with huilding paper
placed Behind the brick. The roof s of
galvanized-steel sheets. German authori-
ties plan to build these houses on unused
land near the cities.  LEach home will have
a garden plot.

WRENCH IN HALF-MOON SHAPE
WDRKE- AROUND COERNERS

Shaped like a
half moon, a new
wrench reaches
around the corner
to turn automo-
bile-starter and
nther holts and
nuks that must be
reached by pass-
ingthe toolaround
abstructions. The
tool TII 15 @ nine-sixteenths-inch l'.|-|'.l-|:I1]I'.IR' at
one end and a fve-eighths-inch opening
at the other, fitting nearly all bolts on
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: Fmﬂ PROPOSED FOR BIG LINERS
&Tn PREVENT ROLLING p,1({

Ocein linere mav be prevented from
rrrl]l'ngE‘t:qu[ppl’ng them with large fins
d

controlld by a delicate pyroscope.  Thas
is the priyposal of Dr. E. F. W, Alexander-
son, of the Gugim;uw_ who
would utilize amall gyroscope to operate
thyratron vacuom tubes which in turn
ould control large currents to motors
operating the fins. The fns tilt up or
down, according to the roll of the ship,
very much as the wings of a seagull which
keep the bird in perfect balance. Thus if
the ship is inclined to roll to one side, the
fins would immediately be tilted down on
one side and up on the other., By turning
the maodel upside down, it was found pos-
sible to make it imitate the balancing act
'Ei.""l:ﬁ a tight-rope walker, It has been found
the hns would not greatly slow up the
speed of a ship when the stabilizer is not
in use, and when in operation the loss of
time wonld be compensgated for by keeping
the vesgel balanced, :

FINGER-TIP-SIZE STEAM ENGINE
HAS IOTA OF POWER /3.1

S0 small that it can rest on the tip of

vour fnger, a steam engine with 0073

horsepower hag becn produced. The pow-

. er i3 too small for any practical purpose.

Omne-hundred pounds’ stefm pressure 15

isedd to operate the engine, which has a
five-cighthz inch flywheel.

BEmall En

tn Rest on a Finger Tip, Thiz Steam

13&’ P“""‘U“M

Cotrrfactlel 21genms, Do
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Huge Glass Barrel Which Bevolves as Riders af an
Amusement Device Turn in Opposiie Direction

SPINNING BARREL GIVES THRILL
OF GOING OVER NIAGAEA

Persons who would like to know how i
feels to go over Niagara falls in a barrel
without actually making the trip can en-_
jcn some of the tensations by taking a ride
in an amusement device at Venice, Cylif,
The main attraction 15 a gl THT barrel. forty
feet tall, made of colored glass with wa-
ter beneath it which is seen through th
glass. Eight persons sit in a car, the seats
of which turn upside down inside the
barrel, while the barrel itseli turns over
in the opposite direction., Most riders
emerge from the experience dizzy .l'[ldm

with enough thrills to last for the day,

*“1‘-

SILENT CHURCH SERVICES

No organ 15 ever plaved, no hymns are
sung and no words are spoken in one Eng-
lish church attended by about 100 persons
for eaxch service, It is at ]"-Il:w:'r-'.tlc '111-:]
15 known as the “church [
ice.” Waorshipers are deaf-mutes and con- I
duct their devotions by lip reading, the

deaf-and-dumb alphabet mmﬂjgféﬁ
Fa B v

M
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World’s Largest Theater in Rockefeller

N
y [

AIR-STORAGE |
- TANKS USED Sl

Sectional Drawlag of International Music Hall under Constructicn at Rockeloller Center in Mew York; It la
Mearly Ten Stories High' snd Wil Beat Ower 6,100 PP 3

L
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Center Will Seat Six Thousand Persons
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THEATER MERGES
WITH Si-STORY
P OFFICE BUILDING

—_—r

T

—

Mate Revelring Contral Stage and “Band W:g&!r an Which Crcheatra Can Be Moved from Positicn in Froat
to Place on Stwage; the Stage Triplicate, Can Be Elevated Thirty-Twe Feet




Pictures Taken Whibke
Movie Actress Pamces
with the Camern Give
the Audience the Im-
pression That They Ars

Dancing with Her

)
%
g ROBOT MOVIE CAMERA DANCES

WITH ACTRESZES
Adjuztable for a waltz, foxtrot, tango

——orsiraight-walking, a robot movie camera

has been designed for photographing the
film stars as thevy dance. The mechanical
dancer, clectrically driven, guides the ne-
tress around the floor, taking her pieture
in sych a wav that awdiecnces get the im-
pression of dancing with her, Dress de-
taile, a chalked face on the camera and
wooitlen arms give a realistic touch,

—

[ Africa 15 planning the world’s longest
Dbiridge, 11,650 feet, all of it over open wa-
ter of the lower Zambezi river,

{IECHANICS

IMFORETANCE OF CHANCE

/ ::‘) @5 IN PROGRESS
LAy

Mature has her own wavs of
telling her secrets to man, and the
commonest of these ways iz what
man chooses to call chance or ac-
cilent. An alchemist, secking to
discover a mixture of earths that
would make the most durable eru-
cibles, one day discovered that he
had made porcelamn. The power
of lenses, as applied to the tele-
scope, was discovered by a watch-
maker's apprentice. While hold-
ing spectacle glasses between his
thumb and Anger, he was startled
at the suddenly enlarged appear-
ance of a neighboring church
spire. The art of etching upon
flass was discovered by a Nurem-
berg glass cutter. By accident a
few drops of aqua fortis fell upon
hiz spectacles. He noticed that
the glass became corroded where
the acid had touched it. Mezzo-
tint owed its invention to the sim-
ple accident of the gun barrel ofa |
sentry hecoming rusty with dew.
The swaying to and fro of a chan-
delicr in a cathedral sugpested to
Galileo the application of the pen-
dulem. The art of lithography
was perfected because a poor mu-
sician was eurions to know wheth-
er music could not be etched up-
on stone as well as copper. The
composition of which printing
rollers are made was discovered
by an English printer. Not being able to
find the pelt hall, he inked the tvpe with
a piece of soft glue which had fallen out
of the pot. It was such an excellent sub-
stitute, that, after mixing molasses with
the glue to give the mass proper consist-
ency, the old ball was discarded. The proc-
ess of whitening sugar was discovered in a
curious way, A hen that had gone through
a clay puddle went with her muddy feet
into a sugar house. She left her tracks on
a pile of sugar. It was noticed that wher-
ever her tracks were, the sugar was whit-
ened, Experiments were instituted, and
the result was that wet clay came to be
useld in refiming sugar. It was an accident

that Ic:lég: the dhcm'n’:;_} of transferring
Ty

Bt
/729 1.
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handwriting to iron. A
tounder accidentally
dropped a ticket into a
mold. He presently found
that the type of the tick-
et was transferred to the
iron. Then he procured a
heat-proof ink, with
which he wrote imnverted-
lv¥ on ordinary white pa-
per. This paper was in-
troduced into the mold
before the maolten iron
wils poured in. When the
mold cooled, the paper
had been consumed hy
the heat, hut the ink had
left a clear impression on
the iron.

HAMMEER EATTERY
SPEEDS CONCRETE
WORK ﬁ

Ao hammers, :ITII::II'.IIIIZ

in a battery on wheels,

are being used to speed up the roughen-
ing of conecrete floors for the Anishing
coat of cement. One man, operating one
battery, does the work of a large crew
using the hand method., In order that the
finishing cement may adhere to the con-
crete underneath, the rough spots must be
prepared. The shortened axle of an auto-
maohile iz wsed for mounting the air ham-*

4
-

£

L

Eattery of Alr Hammers Preparing Concrete for th
nishing Layer of Cement

mers, with the pneumatic-tired wheels left

:|r| p for mill.nr ver the tloor

':H? ! @11
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Workmen Are Shown Putti
Fhow af the Chicago Fa

=: nurse glso enters the water.,

Together the Thirty-Three Plﬂ!h%;
£ It Iz Baid eo Be the World's Largmst

LARGEST-PHOTO GIVES BIRD'S
EYE VIEW OF FAIR

Assembled from thirty-three panels, a
photograph of the world’s fair grounds is
said to be the largest ever used in mural
decoration. The photo was made from a
painting by H., M, Pettit. It will be ex-
Iribited im the adnunistration hui]tlin[:; at
the Century of Progress in Chicag 1
111u?'€1_i:_tm{:nt3 E.Et_ high and thirty-five
feet wide,

“FLOATING BACK” TO HEALTH
NEW ARTHRITIS CURE ﬂ

That weak muscles can be built up 111.

e massaping the body under water has hm,n

demonstrated in the treatment of arthritis,
The process i ecquivalent to reducing ..1
man to babvhood's weight so that th

~wasted muscles and ligaments can 'I'rr:gm

their comeback on a par with childhood's
freedom. A trollev slides the patient into
the water at a ninety-degree nng‘]r' The
If it is a leg
that has become all but atrophied, the pa-
tient iz stood upright in the water, up to
his neck. In the water, he sometimes
takes whole strides with muscles so weak

that on lagnd he could nut% 1:|1

L
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a.'h.:-.r-nl orkmien Bolting Et-:'l:nﬂ.i of Track Ta nhur
Right, Track Layer Deposits Another Sect

’ﬂPUfAR MECHA

ﬁutﬂ atlc Tradk%

R S

rl emuves Old Sections

7. Sixtyv-foot sections of
raillway track are laid at
a time by an automatic
rail layer that removes
the old section and pils
the new length in place
as 4 continuous operi-
tion, Each new zection is
laid complete with sleep-
ers or crossties. A ma-
chine draws the now. sec-
tions together and work-
men holt them. The num-
her of men in the track-
laving crew is only hali
that necessary with old
methods. The machine
was found suecessiul in
replacing old rails on an
English railway,

& Express Phetos, Lol

LIGHT TESTS PLANTS IN TUBES
FOR SECRETS OF LIFE

C‘J'EI‘:T“”]_[ mechanical precision, plants turn

their leaves so that the largest possible
area is exposed to sunhght, Experiments

have been undertalken at the Smthsonian

Institution in an_effort to “explain the
sfrange behavior of plants. For instance,
the compass plant, which belongs to the
aster family, turns its leaves in a general
north and south direction, One curi-
ous little moss that grows n caves 1s
equipped with a plate of cells forming a
battery of lenses capable of focusing the
scattered light on those parts concerned
ir. carbohydrate formation. It 15 the phe-

ANliias ';T/r‘r /9 2-

nomenon of photosynthesis, which is the
manufacture of carbohydrates out of car-
hon dioxide and water in the presence of
light, that cauzes plants to react to the
aun's ravs, A specially devised apparatus
has been constructed to study the way
plants absorb carbon dioxide under dif-
ferent lighting conditions. It has been
found that the intensity of light and its
wavelength play important roles, The ex-
perimiental plants have their roots in a
nutrient solution and their tops extend-
ing into double-walled glass tubes. Lamps
of known intensity and wavelength are
turned on the plants, while air containing
different amounts of carbon dioxide is
passed throuph the tubes,
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CATSAND CARSKILL
AS MUCH GAME
AS HUNTERS C}
2

Auvtomobiles and hoose
cats take as preat a toll
of wild life as hunters. In
thickly settled districts of
southern hichigan, cats
range over fully hali of
the game cover in their
nightly hunting around
the farm houses, The cat
is the worst destroyer of
voung rabbits, quail and
pheasants. On the other
hand, the gutomohbile
plavs no favorites, killing
skunles, rats, cats, pheas-
ants, owls, and other
birds and small animals,
after blinding them with
its headlights.

MEDICINE BOTTLE
MEASURES DOSE

Containing two com-
partments separated by a
metal and composition
wall, a self-measuring
medicine bottle delivers
the exact amount of Ii-
quid specified by the doc-
tor. The partition has
two small holes connect-
ing the larger, or storage,

ul 5

EC\!'.H;I.:IILI'.H_ the Sizg of the M'ir.urc_'Hnu-;'I with That gf a KBan Gi
Tdea of Hew Large Will Be Lenden's Biggest Clock

chamber with the measuring reservoir.  CLOCK LARGER THAN “BIG BEN”

The bottle is filled through an opening in HAS ELEVEN-FOOT HAND
the edge which is closed by a cork when
not in uze, To pour the medicine, the con- Larger than the famous “Big Ben™

tainer i3 tilted until the liquid runs from whose booming notes have been carried
the storage compartment into the smaller by radio to all parts of the world, a new
oite, It flows when the cork iz removed  clock has been built in London. The min-

from the storage ute hand is eleven feet, six inches long,
chamber, and andthe hour hand, eight feet, cight inches,
stops when the The face i3 twentv-five feet square. A
thumb is placed small electric n:'lr:u:kd operates the giant
over the opening, timepiece on the 130-foot tower of the

thus sealing the building Erentrj w sitg, of the ol
chamber from out-  Hotel Ceeil. / ~ TRy

side air pressure,
With the thumb #@[Names and addresses of manufacturers
still in place, the of articles deseribed in this magazine will

bottle is turned bottom up to empty th

n;;:{jiflg ﬂttn'iher. ré(

-

be furnished free by our Bureau of Infor-
mation.




THE police were
the ones who ap-
pealed for help. The
vellow flame of a gas
light in the shabby
old lodging-house
bedroom shone on
something entirely
outside their experi-
ence, The unshaven
dead man, ving stiff-
Iy in the bed with his
eyes fixed on the ceil-
ing, was no problem.
What terrified them was
which crouched on the bed,

The ape was about the size of an aire-
dale, his fangs were wolflike and his man-
ners those of an angry maniac. Even a
shuffle of the heavy choes of the blue-
coated figures, clustered at the door, but
not daring to enter, was enough to evoke
screaming threats from this faithial guard-
ian. Clearly the ape had to be restored to

258

the red

Viciows Monkey That Made Its Escape and Fi-
nally Was Recaprured

ape

the cage that stood
with door open on
the floor, bhefore the
body could be re-
moved to the morgue.

Among all the sev=
en millions of peo-
ple who live in New
York, there is only
one man to be rehed
on in such a situa-
m— tion. His name is
Ryan. “Bill" Ryan of
the American Sociely
for the Prevention of Cruelty to Animals,
Anvthing from elephants to monkeys is
Rvan's dish, and so the policemen put in
a call for him.

Ryan came, hringing a stick lasso. He
made it himself,. One end of a six-foot
length of stout cotton line is fastened se-
curely to the end of a heavy four-toot rod
of hickory by the sheath of a brass ferrule
weighing several pounds. The tip of that



ferrule projécts at right angles to the rod
about one mch,
eve through which the frec end ‘of the
rope is threaded, With the end ol the rod
in one hand and the end of the rope in the
other and the loop at their juncture hang-

g loose, Ryan is prepared to face any

In this projection is an

Bescued Cat and the Lasso
Stick That Snared the Animal

amimal from a ralad
dog to a leapard,
Ropnd one was not
S0 ot thit
carc!™ roared T1'.:'.';|,:|
and the red ape scam-
percd off the bed and
flung himself into the cage. Rvan latched
the door and went down to the street to
prepare his truck to receive the prisoner,
Eound two was nnexpected—and pro-
longed. Az the policemen entered the
room with a stretcher, the ape was reach-
ing through the bars of the cage a fore-
arm as thick and strong as that of a pit
bulldog. Intelligent fingers were feeling
for the latch on the cage. The policemen
carrying the stretcher had gone from the
room and were midway on the long Sight
of stairs when the ape passed them, us-

“Lret in

ing the hanister rail as a highway.
Someone had to reciprure him ot
ithe semeone was Hvan.

“What a time 1 had with that fel-
low,” said Ryan. “He was an top ol
vans, the elevated structure, the walls of
buildings and, once, he took to the top of

a street car. | couldn’t get anywhere
near him, But T got a system for mon-
keys. In case you ever have to trap a

monkey, I'll explain it to yvou.

“T ot a packing case, one that was open
on one side. 1 took a couple of boards
out of the side and nailed screening in
their place. Then I took a big mirror and
fastened that to the hottom of the hox.
That's the whole trick. 1 put a long line
on 4 stick and then turned the box over,

250
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inn the mirror. He thought
it was another ape and

climbed up to have a

w-’:rll_ ik 'il_|| Iy i o, i||.'|.1.'.1'

e

when 1 pulled the string.
The box dropped and |
had him. Then I
Lid under the hox, ]Ii':.'kl.":]
up the whaole affair,
brought him back to the
shelter and put him in a
cage - with a padlock on

glid 2

TR

It is surprising to: dis-

Boma of Equipmesnt, Including Ladders, Ropes and Lassoes, Used in

Rescuing All Kinds of Anlmals, frem Cats to Elephanta

one end propped up on the stick.  When
I jerked the line the stick wounld come
away and the box would drop; buat it
wotlld not drop fast enough to trap a
monkey, That's why I had that mirror.
The substitution of screen for hoards was
to admit light so that the mirror could do
its stuff,

“Next T got some bananas off a street
peddler. That ape was hungry. He watched
me peel one of the bananas. [ took a bite
and smacked my lips. His eves followed
every movement, Then I walked over, put
the banana inside the box and strolled
away holding the line. Presently he clam-
bered down a drain pipe on the side of a
building and approached the box, | never
moved even when he passed under it
From past experience T knew that when
he reached up for the banana, hanging at
the end of a string, he saw his reflection

cover that in New York
City approximately 1,000
stray or unwanted ani-
mals must he gathered up every week day,
but this fact is proportionately true of
every city in the country. DMost are cats.
In one yvear as many as 260,000 cats were
handled at the A. S P.C. A, and most of
them had to be caught and painlessly de-
stroved., If yon had to canture one of
them, vou might better realize that a cat,
after all, is just a small tiger. The total of
dogs handled last year was 75,539, and the
total of all other species of animals was
370, an average of more than one for ev-
ery day of the yvear. These may include
anvthing, because in such a place as New
York there are more wild animals than
vou might expect to find by beating over
a similar area of jungle.

There are three zoological parks in New
York: severnl wholesale dealers in wild
animals: usually one or more circus me-
nageries; numerous wild animal “acts,”
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and an astounding number of exotic pets,
Long ago Evan was graduoated from mere
dog and cat catching, Nowadavs he tack-
les most of the rescue work invelving
horses and other animals,

The time the lion got away, Ryan was
totally unprepared. It happened at the
shelter, most of which 15 an animal hos-
pital. Inm command there s the chief vet-
erinary surgeon, Dr. Raymon V. Garbutr.
For days the horses had been restless and
excitable because ot the presence in the
building of the family of lions. Each time
they vroared, the horses trembled and
pranced in their stalls. Graduwally the
strong odor of lion subdued all other
odors in the building. Consequently, more
than the usual anxiety afflicted the fright-
cned dogs unloaded in the pens cach aiter-
noon by the dog-catching crews of the
raid wagons. The lions were the property
of a stranded South American woman lion
trainer. It had been Rvan'a job to bring

tempted to trans- |'—
fer one of the

brutes to an extra | [ o
care. There was a =1 i.""
flash of tawny hide . L 5

and the mzle lion
was loose i the
room, A vell from
the kennel man
brought Ryan on
the tun. There
was a forty-five
six-shooter in
Rvan's pocket and
by luck he was

Bandaging the Leg of a Herse at ar Anlmal Shelter
after Animal Was Injured in a Fall

them to the shelter one day when an ex-
presaman, angered because he was unpaid
for hauling them from a theater, domped
their cages on the sidewalk of a mid-town
strect. Unable to get a vaudeville engage-
ment, the woman was glad to see the so-
ciety take charge of her beasts.

=0 it happened one night that a kennel
man, preparing to clean the lions' cages at-

carrying a heavy iron bar fitted at the end
with a saw-toothed blade, The kennel
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man had his hand on the
knob of one door as Eyan
entered the other,

“Stand bv,” velled Ryan.
“You're gonna stay here
with me till we get him
hack in his cage. You
ro out that door and I'll
start shooting—and 1
might miss the lion and
hit vou."”

The lon, facing him
with fangs bared. struck
viciously with one forepaw. The building
shook as its claws rattled against the
floor: so did the kennel man’s knees. The
lion sensed the deadliness of the pistol in

Ryan's right hand; it knew the
pain that could be inflicted by an
iron bar.

*You," said REvan to the kennel
man, “get on top of that cage and
pull up the door.” The door, made
of bars, slid up and down in
prooves in the manner of 4 win-
dow. “Now then, what are those
words that woman uses to make
‘em jump from cage to cagei”
Weither of them could recall the
words,

“All right,” said Rvan, "T'll make
him go in but don't vou drop that
door!"

Circling cautiously toward the
lion's flank and trying not ta be

Cats Get Caught in Almaost Inaccesalble Places, Thes Siart Calling for Help;
Here Is One Being Taken from a Drain Pipe

made nervous by the angry thrashing of

the female lions, Evan took up a frech

position, I the lion retreated now, it

(Contineed to page 1144)
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CRUDE-OIL POWER [
IS TRIPLED IN v £ 8
TEN YEAR 10 -

Automoetive power nh-
tained from a gallon of
erude oil has been tripled
in ten vears, Increased
efficicncy of the automo-
bile engine, production of
more, gallons of gasoline
ont of a harrel of crude
oil and advancement in
the production of anti-
knock gpasolines have
hrought about this 300-
per-cent increase, K. T,
Hazlam reports to the
American Chemical soci-
etv. The power of the
average auto engine has
bheen douhbled with only a
six-per-cent increéase in
engine displacement and
i twenty-five-per-cent in-
crease inoaverage speed,
IT:gh-mmprﬂaﬁmn emn-
pines have been made
practical by the produc-
tion of anti-knock fuel,
either by cracking proc-
esses or by adding tetra-

‘-l---l—----

%"’”"Q

ethyl lead to gasoline.
The refineries have made
more gasoline out of less
oil by cracking heavy oils into light ones,
reducing losses by making lezz gaz, coke
and tar, and wsing less fuel in making
rasoline. Inthe last ten years, the amount
of crude oil refined within the United
States per car resistered has declined from
about fifty-two and one-half to about
thirtyv-five harrels per vear, This increased
clhiciency of crude ol has resulted in over-
production, so that a nine months’ supply
of petrolenm products s now on hand—
aver 600000000 forty-two-gallon barrels.

0399 2
COWS TRAVEL FIRST CLAGS

Cows are the first-class passengers on a
steamship “Slieve More” between E.1_'tgl:-lm1
and Irelaned orced ve ol Teacnes
every part of the boat, and clectric fans
keep the animals conl. Special partitions
insure each cow againgt being bumped by

]'u:r nmg I:u:? {ﬁ{‘.‘__}kw /%&mﬂi
w f;,r Aty f_} .u'-Aﬂtf

Ak
Barrier for Sprinters te Insure an Ewen Lin-hwﬂ and IF'r*'-'rnrlt Beating the
G s the Starter’s Pisto]l Controls ihe

ifting Apparatus

STARTING GATE FOR SPRINTERS
ASSURES EVEN GET-AWAY

Sprinters now can be started down the
cinder track by means of a barrier resem-
bling the starting gate used on race tracks
to assure an even get-away for the horses.
The runners line up in position behind the
rate, which consizts of strips of canvas,
the vertical sections outlining the position
for each contestant. The barrier-control
apparatns 15 connected by a cord to the
starting pistol o that when this is fired,
the gate flies up automatically, This pre-
vents any runner from beating the gun.

R L T
[ The Popular Mechanics' Burcau of In-
formation offers its free service to all
readers of our magazine,. Names and ad-
dresses of manufacturers and dealers in
articles deseribed will be promptly fur-
nished by addressing the bureau,




POPULAR MECHANICS

islands, an iron-bearing archipelago which
is shown on maps as much as thirty miles
away from the true location. Hitherto
these errors have had little practical sig-
nificance, but with the development of the
section and the opening of navigation to
Europe, more accurate location of shore-
lines has become of great importance,

GLASS MODELS OF OCEAN LIFE
FASHIONED BY BLOWING

L'ﬁ- ‘?i o Glass models of under-

sea animal life are deli-

e
.....

|..||'\l||-::' HStaey of Palloian, Shaowling .\,";.Il.'l]:-i amnd
Seat Arrangement, and Cross Sectiom of
Bath “"Flowrs™

TWO-STORY PULLMAN ROOMS
GIVE ADDED COMFORT

Complete privacy and many conven-
iences are offered in sleeping cars cach
equipped with four rooms, two above and
two helow, ina duplex arrangement, Each
room has a window, one long seat for
comfortable day travel and for converting
into a hed, a washbowl and toilet con-
cealed by a small seat and storage space
for baggage. A short stairway leads to the
secofnd-story room. The rooms are nested
s0 the occupants can stand comfortably,
while the seats or berths are placed one
ahove the ather, with the ceiling between.
This arrangement is necessary to avoid
raising the height of © roof too
much. If the i]u;:]qu‘mntcts with
favor, the company plans to build others
for regular service,

6.53 ORE OF HUDSON BAY SHOWN
MILES WRONG ON MAPS

On existing maps, the eastern shore of
Hudson bay is shown as much az twenty-
five miles out of place, according to Dr,
Noel J. Ogilvie, direcior of (e geamdegie

e R B e
Surtey of Canade Jle made this discoy

ery m the coyrse of a survey of the Belcher
I

cately wrought by crafts-
men who learned their
art in a Black Forest vil-
lage of Germany, Glass
bhlowing has heen prac-
ticed there for several
hundred vears and the
- i fashioning of microscop-
ic maritie life has been
rfyfs ) brought to America by
L= Hermann 0 Mueller, of

——  the American Museum of
Natural History. Adiolaria, orea-
tures tIFTTTOEE nedr the surface in warm
seas and constpdet for themselves radiat-
ing skeletons” of opal-like glass, are re-
produced by the glass blower. Silicon in
the sea whter supplics material for the
glass skegletons, Delicate patierns are
fashioncd by the tiny Teaiunes,

“hawtd

Tinv

-.'-

-
Il
= e
e

= F
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e

el 'f :
I
Deep-8ea Flants and Animals Are MMr Glass
Blower; Naote Delicate Lifelike Desipns




POPULAR MECHAN

25

(ICS

anundred -Mile Gale in Tunnel Tests Planes

e —

T

i

H[f’lll ?
e

11.'* . N—
[ *_.-u-l' #

Full-gize airplanes are subjected to the
force of a 112-mile-an-hour hurricane that
blows through a man-made tunnel at cne
of the United States nav L
namic charact ics of new 5!11p5 are in-
vestigated by mounting the planes on a
alance, then turning on the hurricane.
he air stream is sixty feet wide and thirty
high, flowing from a hupe cone over

AS ENGINES RUN UNDER W:izER

< ON THEIR XH TS -
; By adding oxyvgell to exhaust gas, the

approximate composition of air can be
maintained at the intake of submarine en-
gines so that they may be used to drive
the craft while submerged. In addition,
hubbles rise to the surface to betray
the submarine’s position, The engine,
with the addition of oxypen, is practically
a closed circoit, using its own exhaust gas
time after time. This method solves the
problem of obtaining sufficient air for
combustion in 1;!1: ungme Weight would
hﬂ ridue

he plane and out through another cone. <ppractical for helping tractors over soft

Flowing from the Large Cone on the Left, n Man-Made Hurricane Rips a1 Every ﬂ{%:r AT T

in the Center and Then Passes Out through the

ig Cone at Right

batteries now wsed for driving submerged
submarines, while danger of battery fumes
in disabled craft would be eliminated.

WHEEL “ARMS" HELF TRACTOR
OVER SOFT GROUND {3_ 3

o Steel Wades or arms extending from the
outside of the wheels have been found

rottd. The blades, which are curved and ==—
Tltached in a cirele, are hinged to the -
rims of the tract
wheels, Mormally,
they lie flat against
the wheel, but
when the driver
sees a muddy spot |
in his path, h'Ej
pulls a lever that
extends the arms |
from the side of
each wheel. This
rives the wheels x
rreater traction

E' O El:lk{iff :iztn the

and prevents them

soft ground,
2oz
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Altachable to Bl:lat -i
Tree, This Fishing-R d
Heolder 1s a Help ta the |

Anglar |

L1

HOLDER FOR YOUR FISHING ROD
SITS AT ANY ANGLE

Your fishing pole or rod will be held at
any angle if it is get into a metal holder
just mtroduced, The device can be at-
tached to boats, trees or sunply placed on
the bank or shore,

S’ST'-LTD? EARTHQUAKE WAVES

Through a study of carthguake waves,
such questions as where the roots of the
mountains are, and how deep the crust of
the earth is, may be anawered. This is the

hope of Dr, thn
UnivesstteyT=whio pommts to the effective

use of grtificial earthquakes in locating
oil. decper structures can hardly bee

reach by s=uch made-to-order ecarth-
quakés, but there are plenty of natural

cyﬂi@i«aﬁu

LAR 11{ CHANIC

LYFE
LAKE BUILT ON MOUNTAIN TOP

N

% Elocle, &
GDog bor, hrar—>
mg conditions of the earth’s crust along

known lines of activity and particularly
beneath the ocenns,

TO RUN ELECTRIC PLANT

Surrouncded by the beauties of the Swiss
Alps, an artificial lake is heing constructed
at a 7 00-foot altitude to provide power
tor a hydroelectric plant. This lake, high
in the mountains, will be created by a dam,
1,500 feet long, 300 feet high and 230 feet
thick, which is heing built near Sion in
nll generate

the Rhone vallev, The pl:‘gu W

m[]-*m”m:“_jwdwﬂam

PERISCOPE MOUNTED ON TRUCK
EI_I\FEE DRIVER REAR VIEW

‘eriscopes for trucks, busses and deliv-
ery cars now give the drivers a clear view
of the road behind without the use of
rear-view mirrors set inm the cab or on
the fenders, One type of periscope has an
elevator which can be raised according to
the height of the load, The ]Jrin-:_'ip‘h.: i5
similar to the same device as used an sub-
marines. There is a tubular pipe with
L-shaped ends. In the upper elbow a lens -
focuses an inverted view of the road on a
mirrer which flashes the view to another =
mirror in the lower elbow where it ap-
pears right side up. The device gives a
complete picture of the road hehind, and
eliminates the “blind™ spots encountered

in uEng most reaf-vicw mirrors,
Ll
l}" LAAA A

;
L
|

Truck wipped with a
D

Bzopes Which Lan Be Ele-
" Gk
M‘l%—



nhca

POPULAR

MECHANICS

267

Liner Built Like City Has Own Main Street

Oither
Sheps include
Jewrelry | Perfurmery
Beauty Salens
Drugstore
Wamen'ls Waar
Hairdressers
Statisnery
Sports
Toys

La

dApy
Galey
-!‘rﬂf_':':

Copprighs, Popilar Alechanies Magazl

vEige Tennis Court and a Large Chapel

Ciect

Internal Arrangement of Frepch Liner “L'Atlantigue.” 3Which Has Its Own Maio Street Lanaed
==t

. [
writh hhops,
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body has been disturhet
This 15 the opimion of Dr.
M. X, Sullivan, of George-
tawn L'mversity, who has

gernails of arthritics and
non-sufferers. In the for-
mer, he found much less
eystine, which is the chief
sulphur-containing huild-
ing block of the body.
Thiz dizcovery is being
followed up by treating

Jal0s——

AUTO IS PARKED BY
CONTROL-EOX PIN

Parking your auto is as
simple as sticking a pin
into a hole. That is ex-
actly how a new parking
machine is operated, Each
hole in the control box is
numbered to correspornd
to one of the cages in the
machine. When the pin
is poked into a hole, the
correzponding cage is au-
tomatically brought to
the driveway level, ready

Top, Machine Digglng a Treach lor Cable; Emﬂfﬂ Covering the Trench  for yse, The simple op-

Alter Phone Line Has Been

1 TELEPHONE-CABLE LAYER DIGS
AND FILLS OWN TRENCH

Pulled by three heavv-duty endless-tread
tractors, & cable laver has been developed

digs its v trench, places the cable in it
and closes it up, all in one operation. The
trench is twentv-seven inches deep, and
the plow 15 Atted for a spool of cable with
a capacity of 1,000 feet. All hand lahor,
formerly necessary for the diggring and
filling of the trench, has heen climinated,
and the lines may be placed almost any-
where, a: the tractors are capable of op-
eration in practically any ground,

RHEUMATISM ELAMED ON LACK
| ({ﬂ"k OF SULPHUR IN BODY

Arthritis, or rheumatism, may be caused
by the fact that thg sulphur halance of the

A owiner. O iruce ‘fﬁ:?/}l_

by the Bell Telephone organizatien—that

eration is demonstrated
by a model built by the Westinghouse
Electric and :"-'[;u.1mf;|.q'ull_\riﬂg company

Model Shews New Methed of City Auwto Parking

srined tinv bits of ﬁ:lh-:a‘

eufferers with injection
of szt]phy.:. }S—

W
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Lacemetive Model WEich Weighs
550 Founds, Contains 40,000 Pars
and Is Nine Fest Long: It Is
Operated by Compressed Air

QUARTER-TON LOCOMOTIVE RUN
BY COMPRESSED AIR

Three men in San Antonio, Tex., after
three years of work, have just completed
2 350-pound locomotive model which cost
13,000 and is operated by compressed air
instead of steam. With its tender, the en-
gine is nine feet long and contains more
than 4,000 parts. The designers claim
the power principle of compregsed air sup-
plied by motors is also adaptable to full-
size enpines. They are now building box
cars and other equipment to complete a
train which the locomotive will haul,

0-72(
LIGHT-WAVE MEASURE TESTED
AS YARD AND POUND SHRINK

Shrinkame of the British standards for
the yard and pound has brought a demand
for measurez that will not decrease in
weight or length, An accuracy of four-
millionths of an inch has been found in
the “light-wave yardstick,” so tests will
be made to determine the exact speed at
which a light beam would have to travel
to produce a pressure of one pound. Ii
scientists are able to carry out this experi-
ment, the light wave 1= expected to be used
for measuring weight as well as length.
From 1832 to 1932, the imperial vardstick,
which i3 a bar of gun metal imbedded in
a wall of the House of Commaons, shrank
two ten-thousandths of an inch. At the
same time, the imperial pound, a cylinder
of platinum, decreased by Ave-millionths
of its own weight, While the housewife
will know ng difference in her purchases
at the mark

5/8/02—

for the close measure-
ments demanded in scientihe studies, Ac-

remain constant

curacy 1o one fen-thousandth of an inch
15 MeCessary in constructing some  ball
bearings.

FPUFILS MAKE THEIE OWN MAPS |
WITH RUBBER MOLDS /). §5tf

Designed as an aid to education, rubber
molds from which school children can
produce their own relief maps, are avail-
able. The molds, constrocted in boxes,
have the maps cut in reverse. When the
box 15 packed with plaster of paris or
some other plastic material, the lid is
closed tightly and the material allowed to
harden for ten or hiteen minutes, Then
the finished map is lifted from the box.
Cravons, pencils or paints can be used to

show the distgihution of farm prgducts
W{j M} B{Pr 7a,
. e [

ey

L

Picked with Plastic Material, These Molds Produce
Helgf Maps for the Classroom

indicate historical movements or to desig-
nate mountain ranges, railroads, cities,
and the like. The molds may be used
many times,
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ASTER WAYS

i
Left, Portabis
Juimping - Seat §oT
Balby, Suspended
byl Springs Ak
ad tached 1o Fraimmo;

Itl Ba Collapaihle

Hotile Cap, Above,
Has Opener and Cork-
scrow, Fite Any-5Sise
Batktle and Can Be
Used azs a Funnel ar
M easuring Cup; Left,
File Fiag vwith Hubbet
Back Preveits Blipjitg

Above, Portable Diry-
ing Cabinet Which
Drerives Tes Hest fraem
an O rdinary Light
Bulh Placed [hdastde:
It Can Alsas He Sus
eaded fraom Wall;
ege amd Hamdllg Are
Femavable

Above, Flatiren Holbder with Double Afr Space

to. Prevent Overheating: Hight, Cottoa fii=

tainer Made in Colers to Maich the Bathroom
Fixtures

27



Above. Gasy Brobler Which Applies Heat to
BHaeh Sidea ol Food Simultanecusiy: the
Grid Auvtomatically Adjusts Tteelf to Thick
pesa of Meat; Plates Are Warmed Under-

;nﬁﬂ“f#ﬂ ;

of DOING

neath While Meat Cooks

Above Gas Hange
with Individual Caom-
pactnents, Which Is
Eaally Chanrged ta
Bighky ar Lefi-Hand
Oven, as HKitchen
Bpace Requmes

Cleaner Which, When He-
verded, Becomes & Moth
Esxtermiinater, Snraving a |
Powiler That DFestfoys
Moth Larva; It Is Blecs
trically Chaarated

Right, Hand Vacuum —|

Left, Transparent Shkeeve Pro-
tectors Which Are Admsialle
by Measns of Rubber DBands:
the Cufa Are Washable, and a
Wride Watch Can Be Heen
through Them: They Arce Handg
for the Stenographer or House-
wife and Workers Ganrally

Left, Pariable Water
Softener That Can Be
Attached, by Moana af

— s 5 Rubber Hose to Any
h‘-"—:’ Outlet in the Home

271
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ACROBATS ON SPEEDING
BICYCLE DISPLAY
BALANCING ART

Three members of an interna-
Tir:rn;;l acrobatic team have perfect-
]Jd|u11t:l-1lg act on a speeding

BHoalons’

e
i
.

-

-
-h,-' et
|"'|r-r|

D, And nder the
fm Rnh-ﬂ't
AL Mallik Lo :
physicist, Such energy is
400 times that of the most
intense gamma rays from
radiem and 4000 times
that of the most pene-
trating X-ravs used in
cancer treatment. The
apparent energics of some
of these rays, caught pho-
tographically in a glaut
ray-track chamber, have
led Doctor Millikan to
add two possible hypoth-
eses to his previous sug-
restions as to their origin,
One of these iz that the
energy may be derived
from the entire annihila-
tion of a proton, the pos-
itive unit of matter, in
the outer parts of the
universe. Equally well,
they may be signals of
the synthesis of heavy
elements out of hvdro-
gen in distant spaces, [f
the latter idea should he
correct, it means that sil-
ver, gold and other heavy
elements are much maore
plentiful in the rest of
the univerze than on
earth, for a thousand mil-

QOne Slp—Eut These Acrobats Know S-Dmr'th'inll EE."!."r;IJﬂI E?‘E{Iﬁ {Happ:u. Fa
il r ] Hom

They Balance Perfectly at This Point

motor hicvele. One little slip or sidesway
al the wrong moment would send the
troupe tumhbling from their perch. The
acrobats balance as the bicvcle makes
sharp turns at high speecd.

COSMIC RAY OF BILLION VOLTS
}. SMASHES EARTHLY ATOM

X

ﬂ’b % Cosmic rayvs representing energy of one
Inallion valts have been detected at the Cal-
ifornia Iastitute of Technology. There are
o energies from processes taking place on
earth that are more than B0 DK volte
and no higher measurements had hereto-
fore been made until experiments with

cosmic rays w trc,pirfnrmr:rl by Dr. Carl
L
M ;M’L

lion volts is about the en-
ergyv that would be given
off if silver were synthe-
sized out of hvdrogen. By building a large
“eloud chamber” in which cosmic ravs
ruzhing through moisture-charged air or
pas leave a visible track of tiny water
droplets, and by subjecting the chamber
to an immense magnetic field that bends
the rays, cvidence was obtained that they
are probably of the same nature as light
and X-rays, rather than neutron particles,
a theory advanced in Europe,

{[Popular Mechanics Magazine does not
publish the name of the maker or seller of
any device described in its pages, but this
information is kept on file and will be fur-
nished free upon application to our Bu-
reau of Information.
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Bakery on Wheels with T:|:I|.|I:I: Trailer Built
to Resemble Huge Cako: “Cake” Has
a Loud Spuli:lr and ﬁ-up:_uﬂn Electric Power
Light Bakery Display

Built in the form of a huge cake, a truck
trailer, attached to a bakery on wheels,
recently attracted much attention in Ber-
lin. The trailer not only serves to adver-
tise the traveling shop, but also furnishes
the electric power to light the ghop's dis-
play of wares and has a loud speaker,

SUN'S VITAMINS PUT INTO MILK
BY ELECTRIC RAYS ﬁ

'?12?
Electric rays from the carbon arc afe
turned on a cascade of milk pouring aver
tubular cooling ceils in two experimental
plants in the United States as a practical
method of injecting sunshine vitamins in-

MK Pﬁuri aver Frame Is Subjected to Powerful

SRR

%' |

A
to the milk jsjsm:ght. The tests were he
gun at the Universitv-of Wiseonsin and
at a Philadelphia dairy plant in the
that some way Tmight be found for treat-
ing city milk supplies. Trradiated milk
vields as high a sunshine vitanun content
per quart as three teaspoonfuls of cod-
liver oil. That it is possible to inject
these wvitamins into the milk has been
demonstrated in the tests, but a system of
controlling the operation so that the lavor
will not he changed is necessary. In Wis-
consin, the milk is exposed to ultraviolet
light from flaming-type carbon ares dur-
ing the period it takes for the Auid to low
down over the coils placed a few feet from
the arcs, If milk is put through the proc-
e55 two or three times, the overexposure
results in a distinet change in flavor.
To regulate the rate of flow and the pow-
cr and distance of the hight ravs so as to
determine the proper degree of irradiation

iz being worked out,
03 00
o
¢ Colonies are rénted by New

York fruit growers o help pollenize trees.
Instead of maintaining their own hives,
the growers find it practical to hire bees
that are sent from the south in two, three
or five-pound packages. After the bees
have performed their ten-day job, they
are mailed back to theipowner
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Master Spies

H:dder Mesmgw

By THOMAS M. JOHNSON

FIMHE train beran to slow down for
FPontarlier, last the
side of the Swisz border. The inconspic-
nons-looking passenger in the dining car
paid his check, and produced an old-fazh-
ioned gold toothpick, which he plicd vig:
arously. Then he arose, and left the train,
At the first stop on the Swiss side, an-
other traveler mounted the steps of the
dining car. He sat-.down at the same ta-
hle the first had -.ll.'l.'ll|l'i:'l1.. ordered foaod,
and produced from his
well-known wine. But a: he poured, the
train lurched. The wine was spilled upon
the tablecloth. In the
passenger looked around, then clapped his
napkin over the stain, which evidently he
tried to mop up. Then he finished eating,
anid left the dining car.,

His spilled “wine” had developed for an
instant what his confederate’s “toothpick™
had written upon the tablecloth in invis-
ihle ink, In a few hours that report, fresh
fram France, had crozsed Switzerland and
reached Berlin, The German secret serv-
ice had performed succezziully the most
difficult trick of their whole tricky trade:
They had transmitted quickly and sately,
a spy’s report from the enemy’s country.
Thus, from time immemorial, spies have
striven ingeniously to devise means of
communication that they hoped to con-
ceal from spy hunters equally ingenious.

In the Waorld War, loval Belgian loco-
maotive engineers reported the doings of
the German invaders by signaling across
the border to British agents in Holland
by opening and closing their irecbox doors

stop o French

bar a bottle of a

embarrassment,
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in the dots and dashes of the Morse code,

In aur own revolution, the American
spy Nathan Hale, and the British spv
Major Andre alike, hid incriminating pa-
pers in their boots, and nearly 1530 vears
later 3 German woman spy was caught
trving to eross the Mexican border with

a code message hidden in a shoe heel. The
famonus Confederate woman spy, Belle
Boyd, showed more originality when she
carried her messages in a watch, But we
must return to Europe, for really wily
tricks of women spies,

Leonie Van Houtte, whom France dec-
orated with the Legion of Honor, smug-
rled messengers across the frontier from
Belrium to Holland not onee, but twenty
times, hidden in wagon loads of straw.
Always two wagon loads approached the




German frontier posts simultancously.
From the hrst, the driver descended to
have his pass examined, while the Uhlans
prodded it with lances and found it bore
ofnly straw, Meantime, the second wagoi,
bearing the concealed man, drove up and
passed the first. The driver of this second
wapon mounted the first, The driver of
the first wagon, emerging with clearance
papers, mounted the second and drove it
and s hiving load across the frontier to
safety.

When Leonie Van Houtte joined forces
with the famows Louise de Bettipnies, the
two women laid out an underground rail-
way from Lille, in France, acraoss Belzium
to Holland, where they delivered their re-
ports to Major Cameron of the Britizh
secret service,  Running that perilous

@ /¢

gauntlet throngh German cordons, they

hid the thin rice-paper sheets in such
places as the candle of a lantern, a ball of
hlack varn which at night could be thrown
into the bushes and found later by a sin-
gle loose strand, or in a bar of chocolate,
which they could eat if stopped.

Women spics often carried hidden dis-
patches, reports or maps over Europe—
and still do—for they are less likely than
men to be searched, and can hide things
in their hair, corsets, false curls, garters,
stockings and even hottles of smelling
salts—if women still earry them. They
have uszed hiding places so diverse as
houquets of Aowers, and a bahby's clothes.

Men were, and are, spy messengers (oo,
especially on the carefully guarded routes
that converge in Switzerland, that cross-
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road of the secret war.
The agile border-jumpers
had signs and passwords ;
“ls the 3:453 train an
time " or “Where is num-
ber 15 on this street?
For recognition, they
creased their hats in the
SAMe MANNEr, O0r wWore
like neckties. They car-
rigd their reports some-
times in & small alumi-
num tube, hidden up a
nostril, or concealed in-
side a lead pencil or a
cane, in the sweatband of
a hat, even in a shoestring
or in the paper around a
sandwich. An early trick
was to jot down a few
kevwords on a time-table
or newspaper, rolled and
carried casually, A vari- and Carcies
ation of the writing
toothpick was for a spy
o one sule of the fron-
t;t'1' L £W] h-]i;'J a TH S S e M=
to the padded arm of a car seat, whence
a confederate on the other side could ex-
tract 1. A trunk with a doulile bhottom
filled with harmlezz material, would diz-
tract attention from a real hiding place
elsewhere, perhaps between safetv-razor
hlades or the uncut pages of a book.

The ingenuity of spies was unending,
They hid messages in hollow and false
teeth, in wigs, toothbrush handles, candy ;
in the plaster casing of a broken arm, in
cotton wound dressings, in coat collars,
— even in com-
mon string. An
experienced spy
hunter would
alwavs hasten
to take away

telease the

A Pilet, Bearing a Spy
Higeona
Fell behind Enemy
Lsines, &nd Called on .
R Eriemdly Péagant & e o

POPULAR MECHANICS

the pipe of a captured suspected messen-
ger. Above all, he would not let the sus-
pect lipht the pipe. Often the message
wasz hidden amid the tobacco!

A New Yorker who was in World War
secret service shows his friends an inter-
csting memento: An old-fashioned door
key, whose barrel contains a hidden cham-
ber opened by wnscrewing a small screw,
The pittht inclodes a combination serew-
driver and appliance to stuff a roll of tis-
sue paper into the chamber, Perhaps the
cleverest of all tricks to hide these rolls of
tissue paper, was discovered by a French
spy chaser at Pontarlier, who thus: evened
up for the German writing toothpick. This
inguisitive Gaunl thrust his nose into a
bagpgare car for Switzerland, amd imme-

A Dentifrice Container That
Was Used to Conceal Imvis
inte Ink

<«

A Calke of Soap Which Has okl
Been Baturated with Invisible
Weiting Fiukd

Collar on Which Was
Wilnten Inwisille Hmng:u bor
Crerman Secrer Service
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diately drew it out again. *“What a
stench ! he cried, “But, what can it be

He thrust his nose in again, followed it
to the carcass of a dead rabbit, which, to
judge from the tag, a lady in France with
a French name was sending to an equally
French lady in Switzerland, Tt looked in-
nocent enough, but spy chasers are sus-
picious,

“But why send a rabbit so long dead 77
ruminated this one,

He rubbed his hand over the fur, then
drew back with a start. He had felt a
small lump. Closer inspection revealed
inconspicuous stitches in the skin, and be-
neath—a glass tube, containing a small

Pieces of Chocolate tn Which
Messages Written on Rice

Faper Were Hidden a M

. Coin with Hollow Cen-
ter in Which a Spy Concealed

<& /L
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roll of tissue paper!
“What a pity they waited
too long—and in such
warm weather, tool” the
spy chaser commented,
sarcastically.

In the instant stress of
secret-service work, it
was often necessary Lo
communicate by means
fiuch more rapid than
messengers. It has never
heen told, that during the
World War American
secret service was wor-
ricd over reports that ar-
ders were being signaled
to German agents in this
country, through the
widespread advertise-
ments of a4 nationally
known patent medicine
of German manufacture,
The Germans had done
that very thing in Europe
through varying arrange-
ments of colored squares
on advertisements of a
well-known brand of
soups. All they need do was tell their
spies to watch the advertisements for
their orders,

Having discovered that one, allied spy
chasers found they must forbid newspa-
pers publishing ordinary want ads until
they had been investigated. German spies
in France were inzerting in French news=
papers, especially those puoblished near
frontiers and on the seacoast, advertise-
ments containing
hidden messages
to canfederates
in near-hy neu-
tral countries.
Who would sup-

A Tin of Talcum Powdler
Used by One German Spy for

[T Secret Writing



278

POPULAR MECHANICS

Perhaps the most dar-
ing and fascinating of all
the tricks in this desper-
ate pame of secret com-
munications, was the air-
plane trick. Thiz was no
less than to fly spies over
the German lines hy
night, drop them, and call
for them agnin a few
nights later. In 1916, the
Germans caught nine of
these air spics and one
airplane; in 1917, they
got seven and another
plane, while in 1M8, they
ot only four. The Brit-
izh had found

Captlve Suspected of Belog
German Spy Undergoing
Zearch by Allied Offcers

pose that news of a
coming hig Italinn of-
fensive was contained
in this ad in an Italian
newspaper ?

“Wanted: A fine fur-
nighed room, detached,
modern comiorts, An-
swer Cortr”

Or that there was a
spyv’s report in thiz ap-
parent lover's message
printed in the famows
London Times agony
column?

“Z. Your heart watches. Be very good.
No more, My God, what a weariness. I
cannot come tomorrow.”

The spy hunters had to forhid newspa-
pers publishing lottery numbers, chess
problems, and postage-stamp data. Luck-
ily for them, crossword puzzles had not
come in. The French stopped the adver-
tisements in their famous YVie Parisienne
of patriotic women wishing to correspon:d
with lonesome soldiers—szome of whom
proved to be patriotic German women,

Although American secret service in-
vestipated repeated rumors that & German
“hidden wireless” on the French coast was
divulging movements of our troop trans-
ports, there was probably only one such
installation on either side, and that be-
hind, not the allied lines, but the German.,

new wavs, As
the airplane
trick was Q-
nally perfect-
ed, it worked
this way:

Allied secret
service would
choose, from
the Belgian or
French army,
]

-y

Iight (& Aobert 3L
* MeHride & UCo

Right, Curling Iron Containin
Message Eiched in the Hmd!ie
by a German Woman Spy

a man who came from
regions then held by the
Germans,. Thev would
ask him to go back to his
old home by airplane,
gather information and
return, At night he would
zet forth upon his hazardous mission, clad
outwardly as a peasant, but wearing un-
derneath his soldier’s uniform, hoping that,
if captured, he woild not he shot a3 a apy.
He carried a small crate, holding a hali
dozen carrier pigeons, and to his back was
strapped a parachute. A daring man, that
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volunteer, since to keep the airplane high
enough to escape German sound detec-
tors, he must jump thousands of feet in
darkness, to ground largely wnknown,
guided only by a light flashed up the
chimney of a rezident spy and perhaps not
even by that.

One of the many risks of the arplane
trick, iz shown by the experience of a
Eritish pilot, who in landing behind the
Cerman lnes, crashed m the darkness,
killing his spy passenger, and breaking his
own leg. The basket of pigeons alone re-
mained unhurt, and, though stunned and
pain-wracked, he divined the danger. i
the Germans got them, they would send
those pigeans back to the British secret
service, hearing false reports. In desperate
hope that a Belgian peasant, not a German
soldier, would hear him, the injured pilot
shouted for help. Luckily, the first per-
gof to arrive, was an old Belgian woman,
who got the idea and quickly released all
the pigeons—one with the pilot’s scrawled
repart of what had happened.

No account of secret communication
would be complete without mentioning
three methods the doughbovs firmly be-
lieved the Germans were using. These were
the church tower, the windmill and the
washing on the line, Every intact church
tower just behind our lines was under sus-
picion as a place whence spies would sig-
nal by the familiar “lights flashing.” So
seriously did our Arst-division doughboys
helteve this of the tower in Mandres, in
the Toul sector, that an Irish chaplain
spent a night in the tower—and was re-
warded by trapping his own cook, come
to catch roosting pigeons for o potpie!
The story of the windmill, was that Ger-
man gpies in the allied frontline used it to
" signal in Morze dots and dazhez, across
No Man's Land—until one day they for-
got, and turned the windmill against the
wind! The story of the washing on the
line was told to our 32nd division in Al-
sace, where there were many mountain
ohservatories. From one of these, French
ohservers could see, behind the German
lines, the house and grounds of a loyal
Frenchman that had been taken over by
a German general. They had frequent
- washdavs, displaying on the line laundry
of all shapez, sizes and arrangements—
which conveved information to the French,
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This ag
Top Has Holes for
Galf Handles, but
Head Carnnot Bae
Withdrawn

LOCK TOP ON GOLF BAG GUARDS
CLUES AGAINST THEFT

Thett of golf clubs can be prevented by
a lock top for the golf bag. Holes in the
top permit the shafts to stick through, but
are not large enough for withdrawal of
the club head. The top must be unlocked
before any club can be removed.

PISTOL-GRIP HANDLE FOR FILES

MAKES WORK EASIER 5},,? 9’5}

Filing is made easier by a handle that
fits on the end of the fle. Shaped like the
grip of a pistol, it fits the hand, enabling
t]'l!." user to exert more prcssun: on thﬂ
file without the usual labor and possible
injury to the fingers.

Bmall End of File Fits inte Pistol-Grip Handle to
Make Woark Easier

ébM .:,r:f?zia’g,
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POPULAR MECHANICS

morning. Your signals
are very good. Weather
todav 15 excellent for long
distance communication,
no static or interfercnce
here. Well, old boy, 1
guess there is nothing
more here so [ will say
good morning. Please
gend me your card. T am
glad to have communicat-
ed with vou, and I hope
todo so again. Very best
regards and good luck.”

NEW SQUARE TO
SAVE TIME FOR

As Criminal Flees an the Screen, Policeman Bhoots at the Flickering Target;
Picture Stops to Show Where Bullers Hit Ej}_

POLICE FIRE AT MOVIE GUNMEN
ON PICTURE-SCREEN TARGET

Gunmen fleecing from their pursuers in
a moving picture cannot escape the real
bullets fired by pelice in a new form of
rygﬁ-ﬁﬁz_tpich'lf. The mowvie shows bur-
plars and gunmen in action, targets for
the policemen trying to improve their
marksmanship. After each shot, the pic-
ture stops, and the screen is examined to
see whether the bullets hit their marks.
The movie criminals are shown in various
poses, including one of returning the fire
of the practicing policemen,

STRANGE DOT-DASH LANGUAGE
\. TALKED AROUND WORLD

ﬂlicking off on the spark sets of 50,000
amateur radio operators, a strange dot-
and-dash language is heing heard and un-
derstood around the world, It is known
as the “0Q” system, Its principal draw-
back is the limited vocabulary, Another
strange language is understood by 25,000
amatenr operators in the United States,
One message, sent in the international
Morse code, reads: “Tks om fr ¢l hed u
wky wid sum vk ts am ur sigs vv gud wx
tdy fb fr dx nil grn grm hr wl ob gess nm
hr wl sa gm pse qsl ur crd gld 2 qso es
hpe cu agn vy 73 es gl” Translated for
the layman, it says: “Thanks, old man,
for the call. T heard vou communicating
withgmne of the Australian amateurs this

ﬁmﬂﬁm.’}vmj.f 132 Ma

CARPENTERS

‘?f"j Eighty per cent of the
time required to lay out angles for rafters,
braces, frames and joints can be saved if
the carpenter uses a new adjustable miter
square, Scales, tables and graduations on
the plate and two blades make it possible
to adjust the instrument for correct an-
gles and lock it with a setscrew to make
the markings. With the standard square,
five operations are necessary in laying out
a hip raiter, as compared with only one
setting with the new square. The instru-
ment has a sprie level and extra blades of

greater lemgth, for workon large gimbers,
o | ?1’{ .}J} 1F. -q_::‘l.""l-'l -LP-{-{IH

Thiz Adjustable Square Saves Four-Fifths of Time

Carpenter l_pn.'ll.}r Meeds for
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Muvable-ng Plane Flies and Lands Itself

Conventional ailerons
are replaced by movable
wings in an airplane re-
cently demonstrated on
the Paeitie coast, and
which hag been found so
stable in the air that it
virtually flies itseli. This
free-wing ship is so de-
sipned that each wing
section 18 1him'|_||_|.'4| g the
fuselage, thus making the
entire liiting suriace ad-
justable, The inventor
during a demonstration

-.'.‘1' -h"

_ L (Lo
any lamp is to be wsed, it2 cecondary
made active by being placed close to its
primary, resulting in a magnetic cou-
pling. When the lamp iz to be extin-
guished, it is necessary only to remove it
trom the neighborhood of its primary. No
switch is needed and no cireuit is broken.
Danger of explosions is lessened, since
there is no electric spark. The system has

Tap, Pilot Riding Fuselage of Movable-Wing Plane:  Leen te i 2
i:rn. Parachute Jumper Leaping with Control 5|:|=-|."l|-:l tested in ]:'.nf.:la:ntl,

1:1&111331.‘11 t:I:I the fuselare to show its abil- TERMINAL TOOL FOR BATTERY

ity to fly itseli, then allowed a parachute MAKES REMDU’&L EAS ==
jumper to carry the “stick” to the ground ‘J" Y J) 7-’ b
and came down safely without it. Battery termi-

nals can be re-
ELECTRIC LIGHT BY WIRELESS maved easily and
ENDS MINE HAEARDﬂ .I( without damage

by a puller that

Li i :
ight produced by magnetic-indudtion sootke iike nilecs,

lamps has been found the safest and most ,
efficient for coal mining. This system of 1h¢ jaws af the
illuminating relatively large areas under- t':‘l':"i grasp the ter-
ground is based on the principle of light- mmn! and only a
ing by local induction, there being no elec-  stra ight npward
trical connection between the lamps and pull is exerted,
the power cables. Instead, cach gas-filled putting no strain
lamp is permanently connected to the sec-  on the post. Pos-
ondary of a small transformer, whose pri-  sihility of breaking the geal, ]ﬂnl.-,enmg the

d mar!??ftd fram the Flﬁctric linesg When  post or disturbing the plates i cllmjtrl

A
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A Mystery to the Visitor, This Array of
Warship's Mighty

HIDDEN HEART OF MAN-OF-WAR
AT ENGINE THROTTLE

™ Far beneath the shiny decks and grim
gun turrets of the modern man-of-war,
hidden from the eves of observers, is the
eart of a United States’ BERMtgg ship.
Surrounded by a tomblike shell of steel,
men stand at the throttle of mighty en-
gines, constantly watching the delicate in-
struments that record every variation of
the mazg of machinery which drives big
war vessels., Seldom does the navy de-
artment permit photographs to be made
these Irl-=-|:r11]1'lt.lllf=~ but recently the cen-
sorship 'mﬁ relaxed a little, and the cam-
eta brﬂug}lt otit of the U. 5, 5, “Salt Lake
City" a pn:tmt"ﬂ story of the progress in
devising instruments and machinery.
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ELECTREIC ARC ON WHEEL 3AW
4\ CUTS STEEL AND ALLOYS

ID Steel and alloy work can be cut cleanly
and speedily by a wheel saw that uses an
electric are. The :Ltt:.mg whes]l is one
electrode and the work is the other. The
wheel revolves rapidly and always pre-
sents. A eo [ 5urfacﬂ to the work, and a

. (U

@-;HEJM

ials Shows How
ngines Is Upesating

heerorLOP ).

ternating or direct cur-
rent may be used. Instead
of wearing away when
cutting steel the wheel
increases indiameter,
ginee bits of the material
attach themselves to the
wheel, This makes it nec-
essary to shave the wheel
to its original size. For
certain types of alloys,
carbon, carborundam and
copper-alloy wheels do
the cutting.

CAZEG':"S OF ACID
SAFELY POURED
WITH HOLDER

Acids can be poured
from their bottle or bar-
rel containers in perfect
safety if a new carboy
holder is used. The truck-
like cradle is equipped
with wheels which retract
while the carhoy s being
loaded. The handle is swungp over the
carboy and locked into position for pour-
ing, so that the operator’s hands da not
touch the hottle or barrel. Danger of
alipping or of pouring liquids on unsteady
frame or wheels is eliminated. The metal
platiorm of the holder supports the entire
bottom of the carboy. Weighing thirty-
five pounds, the holder is designed for
weights up tﬁESU pounds,

sch Part of a

Liguwids Are Poured Eas-
iy from Carboys by Us-
ing This RBall-Owver Holder
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Coffee by Pipe Lin

THRDUGII a unique system by which

coffee 15 conveyed down the steep
sides of the Andes mountains in pipe lines,
a Yankee from Cincinnati has conquered
what appeared to be an impossible trans-
portation prohlem on his !1uge,ishuﬂ§e
plantation near Santa Marta, lE'j_':r_]a:m id.
The planter, named Fly, came to Santa
Marta thirty years ago to run the elec-
tric-light system there, but soon saw the
posaibilities of the Andes ranges as a coffee
region and established the “Cincinnati”
plantation,

At first, coffee was picked, berry by ber-
ry, then carried by the picker either to the
mill, or to the nearest pack-mule loading
point, a comparatively costly  process,
Worse still, it used up a great amount of
labor at times when pickers were scarce.

The idea for a system that would speed
up transport and cut costs came to Ily in
watching the scores of streams which
coursed down the mountainside, A hoard
tossed into one of these torrents reached
the lower boundary of the plantation in a
few minutes, while it might take a man or
pack horse two or three hours to go half
that distance. Floating down the coffee
in bhags or barrels was impracticable on
account of the violence of the cascades,

Tep, Packing Coffew by Mule Train; Below, Flume
Conveying Water 1o the Coffee Line

R
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Tap, Mill of Cofee Plantation with Pipe Line at Left;
Baolow, Losding Station at Head of Line

but why not detlect the water and run it
in Humes, as for an irrigation or power
project? The steepness of the descent
made an open flume impossible, but how
about a covered one?  And that led to the
idea of using a pipe line.

The pipe for the experimental line was
of galvanized iron and of about twice the
diameter and strength of the ordinary
drain pipe of an eavestrough. The sections

MECHANICS

telescoped mto one another, a light knot-
ting of wire insuring the joint against
slipping,  Light but strong trestles over
ravines and narrow vallevs were built to
keep the grade uniform. Some of the tres-
tles were |'I1'T:-.' feet high and hali a mile
long. Where the topography permitted,
the line was ron along the ground in a
shallow trench, to protect it from falling
trees,

Water was provided by diversion from
A convenient stream Lo an irriFation or
power ditch intake. A shallow concrete
dam and headgate deflected the necessary
flow, and this was carried in a lume 1o the
site of the loading station at the head of
the pipe line. The rest proved to be large-
Iy a matter of regulating the mixture of
water and herries, This was simple enough
once it was learned that the principal
cause of the jamming of the pipe arose
irom feeding in the berries too fast.

What was now needed was to put the
whole plantation on a pipe-line hasis. With
this form of transport, obviously, the mill
would have to be located at the lowest
practicable point, so that water would How
to it by gravity from all sections Such a
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site proved to be two miles away from and
3,000 feet below the original plantation
center.  On a map, or from the air, the
pipe-line svstem looks like a one-sided
spiderweh, converging on the mill at the
lower corner.  Branch joins branch after
branch, until all are united in the two or
three main trunks which carry direct to
the mill. At the outer and upper end of
each branch iz a loading station, to which
the newly picked berries are carried in
baskers,

The overloading and jams that would
inevitably result from feeding too many
interconnecting branches at once is oh-
viated just as on a railwav. There is a
telephone dispatch system, and no loading
atation foreman releases a deluge of fruoit
until he gets an “all clear” from the chief
dispatcher at the mill. The frequent tele-
phones also make it possible to report
breakages of the line, thus minimizing the
sluicing off of berries.

MOVIE CAMERA FOR .FLIRPLHZI:.{
HAS ELECTRIC MOTOR

Run by an electric motor, a portable
movie camera has been designed for air-
plane photography. The pilot, aiter at-
taching the camera, can take pictures by
remote control, simply starting and stop-
ing the motor for the number of desired
exposures. An internal magazine carrics
100 feet of film, while an external maga-
zine for 400 feet of film is available, Speeds
at which pictures are made are regulated
by the motor. A twelve-volt motor takes
its power from the plane's batteries, or
irom autemaobile batteries if the exploring
expedition is not using an airplane. The
camera can he hand-operated.
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Pictures Can Be Taken by Rtrnmr Enntml with This
atar-Opers Bersal
Dot e <t/ % a3
| Zarchrwont, W

Supperted by This Belt. One Man at & Tieme Can
Slde Dawn the Hope

PORTAELE FIRE ESCAPE SAVES
ONE AT A TIME

Fire victims may cscape, oné at a time,
by lowering themselves to the ground in
a safety helt that slides on a rope. The
device is offered as a portable fire escape.
One end of the rope is attached firmly in

the room or hallway, and the belt is
slipped arcund the shoulders, The rapidity

of the descent can be regulated.

ARROW IN MAMMOTH'S SKULL
SHOWS MAN FOUGHT BEAST ‘i
Buried at the same depth as the bones o

of saber-tooth tigers and other animals ‘}E:;;»
that roamed the earth 20,000 yvears ago, a T
mammoth’s skull contaiming an arrow- ~J)

head has been found near a Florida beach.

Scientists mterpret the disedVery as evi-

dence that man and_mAmmoth existed on g
the earth at t!]l: me time
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Here Is the Latest in Automobile-Bus Transpartation ; This Vehicle Carrles More Passengess Than a Railway
Coach; im Addition te Passesger Accommmodations, a Smoking Foom Is Prowvided

THREE-DECK AUTO BUS CARRIES
EIGHTY-EIGHT PERSONS

Built with three decks, a motor bus
with accommodations for eighty-five pas-
sengers has been constructed for highway
service between Rome and Tivoli, Italy.
A smoking compartment is provided, in
addition to space for dogs and 44 pounds
of baggage. The bus is thirty-three and
one-half fect long, eleven feet wide and
has a speed of twenty-eight miles an hour.

CAGES FOR TRAINING CANARIES
T:}L, STOP BIRDS' FALSE NOTES

[i a canary in a California training
school makes a mistake in its song, the

i L Darkness and Silenco
=) - Funish the Canary For
‘E‘ B . False Maotes, Cage

Dioars Being Closed

=7
CH=-
" r-i
o T
%

door of a gpecially built cage 15 closed for
the day to silence the bird. That is onc
step in teaching canaries to sing. A trand

er hird, regarded as one of the best in the
United States and England, is surrounded

by twelve voung canaries, all in specia
capes, While the trammer simgs, the othe
hirds are kept quiet by doors that darker
the cage. Then the singer's cage is closed
and two of the young canaries are allower 'E;
to sing. If one of the “pupils" makes
mistake, the owner of the school closds §

that cage, and the bird iz not allowed
sing again that day. The owner has d

can detect faulty notes readily,

D 9ex -
ELECTRIC PLANT RUNS ITSEL 5
AND SUPPLIES HOTEL i
A weird sensation awaits the perso ‘:.‘S;“-—
who is familiar with the usual brilliantly

lighted electric-power station, when ]w“é;‘-'q,.§
o

opens the door of an interior basement

room in a New Yark City hotel and finds g

a complete Diesel-electric plant running

by itself in total darkness. He hears the

whirr of engines and penerators, and, if he ~
waits a while, a few clicks of switches and -
changes in running sounds give evidence

that generating units are being started

stopped according to the consumption o

electric energy. Such a fully automatic
plant, of 150 kilowatts' capacity, has heemux_ﬁ
in service for more than a year in the _ . 5
Hotel Chelsea, supplying the entire light §
and—peww_-r—a_-'rﬂﬁixm enty-four hours a §

1135.1 lhE.' equnnlcnt of 2'~SI.".*I] fifty- wa{.l;

gznéan I:L, S i
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as every necessary function is au-
tomatically controlled, and an oc-
casional visit by a supervisor is
all that 15 necessary to maintain
the eqiipiment in proper operat-
ing condition. Starting and stop-
ping of the Diesel units are con-
trolled by relays in the power cir-
cuit, When starting, current is
delivered from the storage battery
to the apprapriate generator,
causing it to act as a motor and
rotate the engine. As soon as the
engrine is revolving at a4 moderate
apeed, a catch on the foel-injec-
tion pump is released, whereupon
the engine starts to fire and comes
up to speed on its own power,
When the newly started unit has
built up itz voltage to equal that
on the switchboard, the main
switch closes automatically and
the unit delivers its proper share
of the power, The entire starting
operation, from the time the first
switch closes until the Diesel unit
is running at full speed and de-
livering pawer, consumes the re-
markably short space of ten sec-
onds. Whenever the power of the
engines i operation exceeds the
amount of electricity being con-
sumed, the surplus energy is de-
livered into the storape battery.
Furthermore, if for ANy reason
the storage battery becomes more
than two-thirdzs discharged, the
relays are antomatically energized and an-
other of the Diesel-electric units is put
into service until the battery is again fully
charged. This unuszual plant has been
producing reliable power at a cost below

one cent per kilowatt-hour,
4 7Tt

DIVING ROBOT HAS MAN INSIDE
TO OPERATE MOTORS

Diriven about the acean floor by electric
motors, a diving robot that carries one
perzon has been desipned f{for undersea
exploration or other work. The device
has two long interchangeable arms that
perform almost any work, controlled from
the inside of the chamber. A window on
each side and one in front of the operator
give excellent vision, while a battery of

R MW‘

MECH&NIE

Do 2l it LA,

This ESubmarine-Like De-
vicé Can Move Back asd
Forth on Bea Floor: Mote
“aArma,'” Which Are Oper-
ated [rom the Inside

incandescent lamps light up the water

sixty feet ahead. The operator’s room is
like the cockpit of an airplane and con-
tains oxygen tanks, and controls for com-
pressed-air tanks and for the arms of the
rabot, The apoerator 15 |‘:||:'|'|-1.|_"'-|:I.1_'|:| irom ex-
cessive pressures and is able to work for
long periods of time at normal air pres-
sure with little help from the surface,
Lowered over the side of a ship, the device
sinks by taking on water ballast. Reach-
ing the bottom, two motors, which receive
their power from the ship by a cable, pro-
pel the submarine-like eraft. Forward and
backward motion is possible, When the
work is completed, the ffteen-foot eraft
rises by expelling the water ballast. Air
and power cabhles connect the diving
chamber and the maother ship.

b
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Model of Grappling Pontoons Intended for Balvaging
-t Dieep Water: They Can Be Operated from the Surface

GRAPPLING PONTOONS TO RAISE
SUNKEN TREASURE SHIPS

Through a form of grappling pontoons
controlled from the surface, a New Jersey

‘5?‘5 inventor hapes to be ahle to raise sunken
/M]JE or submarines, Tests with
a model of the invention have indicated,
according to the inventor, that the suh-
mersible pontoons can descend to depths
no diver can reach. The apparatus con-
sists of a series of pontoons superimposed
on a steel framework provided with steel
grappling jaws. The jaws Inck upon com-
ing in contact with the vessel to be sal-
vaged and cannot open until the weight is
released. Omnce gripped around the ship,
the pontoons are Alled with compressed
air until there is sufficient huovancy to
cause the apparatus amd the vessel to rise.

RESTORATION OF CORN AS KING
|\, WAITS ON CHEMISTS

631$ [n the middle west where corn is king,
a movement is under way to restore to
higher estate this most voluminous and
valuahle of all agricultural products, Tt
/d is a chemical attack, aimed at {liscgvering

ClLnel ,JW ’-’?f’ﬁr‘ﬁz

ey Intermatiosal MNeows
Bunlken WVessels in

MECHANICS

new ways of using the 2,500,000,000 bush-
els of corn grown annually. Starches,
sugars and oils Bow out of the corn kernel
into industry and homes, but the farm is
still the largest factory, manufacturing
pork, beei, dairy products, poultry and
erFrs oil of corn. The corn demand has
fallen off, however, The average Ameri-
can ecats eleven pounds less meat a year
than he did thirty yvears ago. He also
eats leaner meat, and lean hogs eat less
corn. Vegetable oils have
helped usurp the lard
market and even corn oil
competes with the fat of
pigs fed on corn, while
profbition stopped the
legal use of corn for
whisky, Caorn refineries
each vear manufacture
nearly a billion pounds of
corn sugar, over a billion
pounds of sirup, more
than 100,000,000 pounds
of dextrin and BOO000,000
pounds of starch. This
industry wses 73000000
bushels of corn, each containing thirty
pounds of starch, and Dr. H. E. Barnard,
director of the Corn Industries Research
Foundation, sees starch as perhaps the
most important of all the basic materials
used by the chemist, He also calls it the
least known substance in the world, and
declares that if chemists studied starch as
keenly as they have coal tar, they surely
xﬁuhl FE:! many new uses for it
d

SANITARY COVER ON BERRY BOX
MADE OF CELLOPHANE

Berry hoxes are
now heing covered
with cellophane to
make them more
satiitary without
detracting from
display of the her-
ries in stores, The
cover consists of a
cardboard collar
containing a loose
sheet of moisture-prooi cellophane. Tt is
seli-adjusting to all kinds of boxes anid

protects the contents against duost, dirt
and cnntumciﬂatinagrung;ﬁ:andling.
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Placing a Bridge Span in Fositlon; It Was Fleated into Place on the Boats, Which Were Then Filled with
War the Span Was Lowered onto Its Fiers

al

TLddn
BRIDGE SPAN BUILT ON B ES light to form the apparently zolid moving

IS FLOATED INTO PLACE images on the projection space. Because
of the difficulty of obtaining aceuracy of

all parts, immediate commercial applica-
tion of the principle is not expected,

All parte of a large bridge spanning the
Oneida river at Brewerton, N. Y., were
shipped by cam, assembled on barges and
then the completed units were floated in-
to position. The old bridge was removed FENCIL HAS TINY LAMP INSIDE -
in the same way. Barges, into which wa- FOR WERITING IN DARK I:;l'}, EI':- 5
ter had been pumped, were placed, one at
each end of the main span. The water was
then pumped out, raising the barges and
thus lifting the old span so that it could
be towed away.

Writing in the dark is made easy by a
pencil that has a tiny lamp inside. Enough
light is thrown on the writing pad to make
a drawing or to write, Designed for sol-
ﬁb i? r_‘lmrc airplane '[l]l()tb and others who work

in The darkness, it makes the writer inde-

Motion pictures in which the actors bia B WA : =
stand out from the screen and appear in Y et
relief have been produced with e:-.'pf.-ffr.:\)? AT
5 . - .
mental apparatus devised by Dr. Herbert® :
E, Ives, of the Bell laboratories. Instead ) \
Ol @ IET5, CHe camera Uses & four-ioot cons x %

cave mirror, like those for reflecting tele>
scopes. It reflects the image on a trans-
parent screen consisting of 200 minute
concave grooves, IHere photographic rec-
ords of successive exposures are made!
not on motion-picture film, bhut on small
plates, Printz from the negatives are
mounted on a large disk which bring3%
them in slow succession into position i
the projecting machine, while anothers
smaller disk, rapidly mtatmg flashes llghﬁ:‘“\-‘\k
through the lenses. The projection SCTeeiy

consists af 200 guarter-inch transpar : :
| AR “—It This P:n::l Has Its Own Light and I_-.' Handy When

rods whose_front and rear surfaces focus / Na {:u?n- 1 Is_Ava ﬁhi',a"f g :"T’




290

POPULAR MECHANICS

A Modern Pentode Amplifier and Set Supply

PART 11

HE bracket for mounting the triple 8-
mid. electralvtic condenser is detailed
in Fig. 10, This is eut from light sheet

- — w8 e
/ |£E">1;: *I‘QV‘ I !
A AL ) ,
| 0alUs a0l 7l 4%
E?té ,E::Er_ E ch:_a‘,' |
= E_ E' ﬂ-\:‘-k{::_-c{ | I
1 : Fig.| |
INT: 1 GhE,
- F B mmE 1}
=] oo e] [ | |
25,000 CHAMS M,000 OHMS.
# [ opaG onMs +j.:ﬂ.1w.=_.| ||
Fis. k2 JE"_'TA -
i
Lcl. | T ‘i":'l &
e e 1
DR e O

metal, bent around the
base of the condenser
unit and clamped with
a bolt, The mounting
lugs on the bracket
are hent out as in Fig.
11, which also shows
the connections above
the ¢hassis, all wires
being numbered so
that they can be traced
to correspondingly
numhbered leads on the

the 247 pentode-tube filaments, is soldered
directly to the sockets, care being taken to
fasten it to the same polarity. The lead
No. 5 from the center tap on choke No. 2
goes to the jack, then through a hole in
the chassis to the center of the output-
transformer primary. All other numbered
leads are easily traced, When the amplifier
iz completed, taps A and B on the voltage
divider, shown in Fig. 12, are adjusted to
supply the desired plate voltages. The oth-
er resistance values given between taps
will be as shown. A voltmeter should be
used ior checking. When connecting the
detector output to the input of the ampli-
fiecr, the ungrounded
input terminal is for
thedetector plate and
supplies current for
it from the amplifier,
Ta test current in
the plate and screen
circuits of the 247-
tuhes, 4 milliammeter
is plugged into the
jack., A total of be-
tween 73 and B0 mils
should pass at this
point. Motorboating
is5 prevented hy
means of the S0,000-
ohm fAlter resistance
and the 1-mid. hxed
condenser connected
in the resistance-cou-
pled stage,

underside of the chas-

sis, Fig. 13. An enlarged blueprint
lavout is available if desired. The
two 1-mfd. by-pass condensers Ca
and C4 are placed one on the oth-
er and are bolted to the underside
of the chassis. The transformer-
terminal line-up will vary with the
type of power transformer used.
The 2%4-volt heater leads are in-
dicated at X and Y. The small

fixed condensers and resistors are el S R TR Tears,
fastencd with stiff wires to con- Y e Hn = ) 5w 70 AP oM CHOWE NEZ
nect them in the eircuit, The cen- MRt My MIG.IB SIMPLIFIED WIRING DLAGRAM

ter-tapped filament resistor, across

g = A A e




UTILITY CABINE

for

HIS cabinet is intended for the wsual

short-wave  receiver  with  separate
power unit. The sliding leaf is handy for
making log notes and also serves as an
armrest, which is necessary for the fine
tuning required when distant stations are
to be located. The large door makes an
excellent =peaker baffle
and allows easy access
to the interior, A small

drawer or rack may be g‘ﬁj‘x
inatalled directly helow { il ;
the speaker shelf for the ki

varions short-wave coils ¥ y

and spare tubes.

There 15 ample room
on the lower sheli for a
power supply of any de-
scription, 5o that the
cabinet is suitable for
either a.c. or battery-
operated sets. This
shelt 15 placed about
2 fr. below the re-
ceiver, thus keep-
ing the a.c. pow-

———E

e —

Short -Wave:

LListeners.

By
H.H.PARKER

.n A -: -:|i|

L’["‘___.--' Fis.T

er unit at the
properdistance
from the set for hest
results. An a.c. instgl-
lation is shown in the
photo, the line switch
being mounted at the
lower right-hand side of
the cabinet as in Fig. 1.

The back of the cab-
inet iz left open for ven-
tilation and better
speaker operation. The

eyt _
a "Elp_l.:l'-h

speaker should be
mounted on a solid
shelf behind the grill, as shown in the
upper photo.  Utility and convenience
are the main objects, and, although the
construction iz simple and the lines are
plain, the finished cabinet presents a neat
appearance, California redwood was used

; 4, P
e — 1 e
_-_ = F——imer
{ i 11 |
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111 1y |
M15.5 PLAH, SECTION soaken gAML | 1
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except for the sides and slide, which are
of three-ply fir; any good close-grained
wood may he used, however, The finish
will depend on that of associated furni-
ture. A plain oil stain was given the orip-
inal model,

The builder may find it difficult to cut
the grooves in the corner posts for the
side boards, shown in Fig, 13. The eon-
struction iz indicated in Fig. 5, and an al-
ternative method of fastening the side
boards 15 shown at the upper right-hand
corner post and the detailed sketch above.
The plvwood side board iz glued and
screwed to a Ya-in, square strip instead of
htting into the groove, as shown at the
other corners, This simpler method is
mentioned at this time so that the side
boards may be cut accordingly. As a sug-
pestion, the grooves could be made by the
lumber dealer, or if the builder has a small
circular saw, parallel cuts may be made
and the groove cleared with a narrow
chisel,

Figa. 2, & and 15 show the detailz of the
upper inside horizontal braces grooved
for the shiding shelf. A 14 by 35-in, hard-
wood strip is fitted inside the door jamb
and extends from the top of the hottom
shelf flush with the top of the corner post.
The door-jamb strip 15 134 in. shorter, this
detail being shown in Fig, 8 The sheli-
supporting brace at front, detailed in Fig,
16, iz also shown to clarify the assembly in
Fig. 8 and the lower brace, Fig, 17, is also
|} meluded. The left front corner-post de-
AL tail in Fig. 5 iz self-explanatory; the
groove for the insert strip may be made
slightly wider so that the strip can be
screwed in, to allow a take-up to compen-
sate for door shrinkage. This 1 by 1-im.
strip and groove detail is elearly shown at
the left in Fig. 7. The right front corner
post is recessed to take the Y3 by l-in
door strip, which is 2854 in. long, All four
posts are now placed into position and
temporary braces are nailed across froft
and back to hold the posts 2114 in. apart

' i@, 16

JIG FOR DELLTG
HOLES Fia. 10

] h‘ﬁ'mﬁm'-'“- at front and back, a_ﬂ- shown in Fig. 3,
ol ___:5"“"5' measuring to the outside of the posts.

e S N | The lower sheli, shown in Fig. 9, is to
= T '-Q.';_ c E_'" ! |  come even with the back faces of the rear
o / * |l posts and flush with the inside face of the

o et | ] C Kl
S i . mav he made in one piece, ot

LEFT FRONT AND q-HJ_;.I:; BOTTOM door I1.' N ¢ P
REAR CORMER POSTS fog * #ODNELED & several pieces doweled and glued as shown.,

15, -] LU

It fits flush with the inside faces of the
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plywood side boards and should be placed
in position before the latter are mounted.
Care should be taken that the shelf is
square and the posts parallel to each oth-
er before the shelfi is glued and screwed
in position. The braces are now screwed
in place, and the frame carefully squared
before the door is hung,

The door construction is given in Fig.
14 and the method of doweling and gluing
iz indicated in Fig. 10, Pieces of strap
iron are screwed to a wood strip and ex-
tend over the edge of the plank to be
drilled. A guide hole is drilled in the aver-
lapping ends of the strap-iron pieces and
centered on the edge of the plank. The
jig holes are 34 in. in diameter and are
spaced for the three sets of dowels, The
diameter of the opening cut for the grill
depends on the speaker used. The open-
ing may be scribed, as shown in Fig. 18,
and cut out with a keyhole saw, An accu-
rate circle for both the grill and hole in
the door was obtained by placing the point
of a knife in a slot cut in a pivoted wood-
en strip. The grill is cut from plywood in
any design desired.

If the doweling and gluing is properly
done and the door clamped and well dried,
very little fitting will be required. The
door i hung on a pair of loose-pin hinges.

MECHANICS
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Short-Wawe Listeners’ Cabkimnet Houses Power Unit,
Speaker and Accessories

The cabinet-top details are given in Fig.
11, and the method of inserting the corner
screws 15 shown at the right and also in
Fig. 1. The plugs should not be made
from wood dowels; the grain of the wood
should be parallel to the grain in the top
boards. Wooden plugs of this type may
be obtained from marine hardware stores,
or can be whittled out with a pocketknife.

Amateur Television Transmitter

It is now possible for the licensed radio
amateur to transmit his image along with
his veice to other amateurs. The key
and microphone have a helper in the form
of photo-electric cells and a scanning de-

Television Transmitter with El:l.n:ruun; Diisk :m.d. Light

at Center u?u‘tu—ﬁhﬁﬁn Gells at

vice that converts varving sequences of
light reflections into electrical impulses
to accompany the modulations of the
voice or key, With this assembly ready
for wse, the experimenter can devote his
entire attention to the development of
better circuits,

Checking Parts for Iron Content

When buying cheap variable conden-
sers, or other partg, for short-wave re-
ceivers, care should be taken that they
are not made of iron. Verv often such
condenger frames are of lacquered iron to
represeint eopper or brass. If the pur-
chaser carries a small horzeshoe magnet
with him on his shopping teur, iron parts
are easily detected,

| For further information on anyv radio
construction article write to the radio de-
partment; this service is free.
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Headphone on Extension Handle as an Ald o the
Pactially Deaf

Individual Headphones for Partly Deaf

A lightweight headphone of the type
commaonly wsed by radio amateurs and
airplane pilots has been adapted for use
in group installations to aid the partly
deat,  One of the small phone units is
mounted on an extension handle, and an
adjustable resistance enables the uzer to
regulate the volume to suit his needs, For
auditorinms, churches and public-assem-
bly installations, a microphone near the
speaker is connected to an audio amplifier,
and the outpat 15 wired to o groap of seats
where the headphones can be plugged in,

Test for Poor Antenna Connection

When the receiver volume decreases or
static noises are continuous from day 1o
day, regardlezs of weather conditiong, the
trouble will often be duc to poor or brok-
en connections between the set and the
antenna. The lead-in wire may be touch-
ing the huilding or tree branches may be
coming in contact with the antenna, Ifa
window strip is used to bring the lead-in
wire to the receiver, this strip may be de-
fective or worn at the point where it
comea in contact with the aash. A simple
methodd to determine the efficiency of the
antenna i to moisten the fingers and
pinch the bare end of the lead-in wire near

4 G
YyaYy w 3.4

ME{.‘HA\.'I( 5

T,
the set. Ifthe volume increases material-
ly, look fok goor or broken antenna con-
nections,—Guy Newell, Bloomficld, N. J.

Short-Wave Super for Code or Phone

An intermediate oscillator for pure CW
cote reception is a special feature of this
cight-tube short-wave superheterodyne,
In addition the oscillator is of material
aitl when searching for diztant phone car-
ricr waves., The normal tuning range with
three sets of coils is from 15 to 125 meters
and the tuning system provides hand
spreading at any desired frequency within
that range. With two additional sets of
coils, the receiving range can he extended
to cover the broadeast range, The receiv-
er emplovs three 2285, two 23538, two 224
amd 4 280 full-wave rectifier. A 227 s
nsedl as an output tube to provide humless
headphone signals at very low noise level
O oall but the weakest sipnals, sufficient
output is obtained to operate a loud speak-
er at moderate volume, For greater vol-
ume, an external amplifier is recommend-
cd. The receiver s housed in o cabinet
';:'l':l_!.-{- i1, long, Wis i, high el 13 in, cleep.
Receivers of this type are used by several
hroadcasting stations for rebroadeasting
short-wave programs irom foreipn coun-
Lries,

A C. Superheteradyne Feceiver Designed for KX Bhort-
Wave Reception

EEhe e e
f] Blueprints covering radio construction
articles in past issues can be obtained for
25 cents each; material lists are always
available without charge.
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Practical RADIO Suggestions

PRONGS CUT
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volume control is obtain-
able and “cross talk™ is
greatly reduced, The
type-247 pentode tube 15
capahle of giving a large
power output for rela-
tively small input signal
voltages, It is designed
for high gain and oper-
ates on 2.5 voltes of fila-
ment supply, making pos-
sible uniform flament
valtage throughout the

UILT entirely of standard parts, this

a.c. receiver offers the radio experi-
menter an opportunity to try out high-
pain r.i. stages, power detection and the
pentode output tube that will operate a
dvnamic speaker. The parts are not ex-
pensive, and the lavout and wiring are
quite simple. The tone quality is very
good for a set of the midget type. It
tunes sharply enough to separate power-

e e e e —— e

3 6ANG VAR, e z s &
COMD, 7 CAELIPG-RIMNG COILS T

= L s S e e

receiver. The metal chas-
sis, or basc, is made of Ye-in, eraydo, 104
in. long, 8 in, wide and 234 in. deep. The .
compact arrangement of the paris iz evi-
dent from the photo and layout diagram
on page 207, The base may be easily cut
and bent from sheet stock or purchased”
for a small sum, The completed chassis
and dynamic speaker will fit into a cabinet
814 in, deep, 1034 in. wide and 13 in. high
at center.  Such cabinets are available at

=

TRANS. 0N _ ..
JIE MDA EPFLARLCR \

ful stations in crowded localities and the
pentode tube provides plenty of speaker
wolinme:

The type-2353 tubes, used in the i
stawes, resemble the better known 224
sereen-grid tubes, but have several advan-
tages that make them more desirable for
high-gain amplification. A wider range of

256 i '
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MIDGET

parts dealers and may be shightly larger,
but not smaller, than the dimensions given,
Before cutting the opening in the chas-
giz for the terminals of the power trans-
former, check the size of the hole required
to clear the terminals below the chassis,
as the dimensions given in the layout
diagram may not suit the particular
transformer youo are using. The elec-
trofytic filter condensers are bolted /7
directly to the chassis, /
the metal containers
are grounded on the
metal chassis, and the
imsulated terminals ex-
tend below. The size
of the holes to he cut
in the chassis de-
pends on the make /4

&
ol condenser. A )/
small hole may /’

be made with a
o hand drill and
enlargped with a ta-
pered reamer. Haoles
for the wafeftype
sockets may be made in
the same mainmer, o a
small circular cutting tool,
fitting in & hand drill, may be
used. The set will work with
/f:-' any standard midget ri trans-
,-"*"; formers and thoge used in the mod-
; el are of this tvpe. Each coil comes
// complete in a metal shield ready for
mounting on the chassis, One antenna
A R WG i - ¥ coil :'L1_1l:| two r.f. coils are required. The
.-:.n:,_-l-‘.\'kl-'“:f-'.'l. A M Epon. ™ manufactured coils have coupling rings

TONE COSTaOL
b A

¥ ".D 5 (" u@:‘a that are indicated in the schematic dia-

e i L "" o gram to the leit.

L BN Homemade catls can easily be wounid,
[ ' : S | arul many Expi.']"irlil':nll.‘ﬂ:i may prefer 1o
U SPERIER .,_;H?E#W'H'm :J1E|I-:-r_- T.hmr awn, _ln this case, the cou-
- SOCKET —QEJ/'E*ED‘%EE_J 5 pling rings are omitted and saitable wind-
|  REAR — - A5 = ing data will be given in Part 11 of this

= 7 article which will appear in the Septem-
ber issue,

297

= g



208 PFPOPULAR MECHANICS

Installing Receiver Switch at Remote Speaker

Many unnecessary steps may be saved The switch at the set is Immediately
if some means is provided for turning off  turned off, but the receiver remaing on be-
the set from the remote speaker. This  ecause the plate current has closed the re-

lay which in turn closes the sct supply-
line connection and will hold it elosed as

. long as the plate current remains on. Now,
ey when the operator wishes to turn off the
receiver, he merely opens the switch at
the remote speaker. This switch may bhe
closed immediately, as it will.not tarn the
receiver on again until the switch at the
recerver 15 turned on and off as before,

The third switch, A,

iz to be left open if

the receiver is used

e ] in the usual manner
oy W) | without the remote
speaker. The dot-

i ettt o ted-line connection
; at the remote-
a1 L speaker switch is
W L% for controlling the

v' field supply to the

usually requires running |\ !
a separate pair of wires
and these wires are diffi- \ .
cilt to conceal. In a re- ! pl T
ceiver in which the d.e. L

plate current from the last

tube flows through the

voice coil of the loud speaker, it is possi-
hle to inmstall the switching svetem shown
in the diagram. A small telephone relay is
required. The relay should close when
energized by about one-third or less ot
the plate current usecd by your output
tube, or tubes, in the receiver, and should
be able to stand this current continuously
without overheating. If the relay used has
little separation between the contacts it is
better to use a two-pole type and connect
the contacts in series to obtain a multiple
break effect., To operate the switching
system, the receiver is turned on in the dynamic speaker, If a magnetic speaker
nsnal manner at the set, and the switch at  is employed at the remote point, a single-
the remote speaker is in the on-position.  pole switch may be used.
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By
SAaM BROWN

-‘-FI-H..- have probably
seen soie clever |
claire ¢nie Fiainer use
digbolo as part of his
juggphng routbiine, or 1
perhaps vou remember
when this toy was as
popular as the “yo-vo,”
Al any rate, spinning
a diabalo 15 really a .,
fascinating pastimie.

To make one, cut from L4-in.
wond two pieces of the size and
shape shown in Fip, 2. Also, cut
two eirenlar pieces, 3 in, in diam
cicr, as indicated by the dotted
line. That done, you will bnd that
the two Ve-zhaped pieces slip neat-
Iy together, as in Tig, 3, offering
a Hat suriace on which can be
nailed two disks of woaod, as pic:
turcd in Fig. 4. These circular
picces are grooved all around so
that f-:'*.'l;ﬂll« o '_|-i|'_ Fubber tijl-
ing can be psed around the edges

as a hnish. Fig. 5 shows how the
tubing iz held in place by means
of a bght wire run throngh the
cenpter, and how the ends of the
wire are twisted together tightly.
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PULL LEFT- |
HAND STICH
N TOWARD
_ BODY

i S
—e

KEEPRIGHT
Hik M STICH
HOVIHG P

Best results are
obtained by cut-
ting the tulye: about
341l OVErsize so
that the joining
edgres will squecze
up snugly, Of

course, the whaole
thing can be turned on a lathe if vou hap-
pen to have one. If so, follow the tem-
plate in Fig. 6 in order to get the proper
size, In either case, care must be taken to
have the finished diabolo balance periect-
Iy or it simply won't spin. The rest of the
equipment consists of two sticks, as in
Fig. B, fitted with a 5-ft. length of 4-in.
cottan cord, which i1s threaded through
the smaller end of each stick as shown in
the detail.

MNow that vou have the outfit, let's see
what can be done in the way of making

the diabolo spin. Start by placing
it on the floor, directly over the
cord and well along to the right
hand, as in Fig. 9. Lifting up with
the right hand sets the diabolo in
maotion along the floor. Then lift
both sticks higher to elear the
ground, keeping the diabolo ro-
tating in one direction by moving
the right hand up and down with
a swilt but not jerky movement,
as indicated in Fig. 10, Don’t rush.
It is a common fault when learn-
ing a stunt like this to make the
required movements too swiftly.
Remember that the diabolo must
gain momentum; it cannot he
made to spin with lightning speed
on the first whiplike stroke. Once
vou get the thing poing, watch for
any leaning tendencies and cor-
rect these immediately. This can
he done by following the instruc-
tions given in Figs. 11 and 12—
pulling the left stick in toward
the body when the diabolo leans
in, and pushing it outward when
) the diabolo starts leaning out.

The right hand only moves up and

down, the leit being almost mo-

tionless except for the in-and-ont
movement necessary to balance the dia-
hola, A hali-hour practice session will
finidd you the master. Then vou can start
on the more fascinating business of shoot-
ing the diabolo high into the air, as shown
in the first photograph, and catching it
apain on its return. There's really noth-
ing to thiz bevond keeping vour eve on
the spinning bit of wood and going at it
smoothly. Once von have acquired some
akill, you will find that an excellent game
can be plaved by two plavers, standing
some 10 or 15 ft. apart and throwing the
diabala between them.

Coil Springs on Tent Ropes

Small coil springs, tied in the center of
tent ropes, will provide elasticity to keep
the stakes from being pulled out when the
ropes and tent shrink upon getting wet.
It is & good idea to use steel or iron stakes,
as they can be driven into the ground
more easily and will hold better than
wooden ones,
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Novelty Belts You Can Make of Cellophane

Either the plain, transparent ccllophane,
which iz used extensively for wrappmmg
small articles, or the colored variety, ob-
tainable in sheets, is well suited as a mate-
rial for making novelty belts. These, fitted
with mother-of-pearl buckles, are both

strong and attractive. The cellophane is
cut to pieces, 314 by 414 in. in size, and
cach picce 15 folded over in the center as
indicated by the dotted line in Fig. 1. Then
the edges are folded over again as in IFigs,
2 and 3, formng a narrow strip, which s
doubled as in Figa, 4 and 5 and the ends
folded back inside as in Fig. 6. This piece
15 then joined to another, made the same
way, by inserting the ends of the latter
between the folds, Fig. 7, pulling both to-
gether firmly and continuing the process
by adding other preces i the same way,

Spring Improves Usefulness of Pliers

Attached to
the handles of
a pair of pli-
ers, 4 Spring
makes them
self-opening,
which greatly
improves their
usefulness, A
length of
spring wire is looped at the center and
then wrapped tightly around the handles
as indicated. When the handles come to-

gether, the spring pushes to one sule so
that the jaws can be closed.

Kerozene Keeps Rims on Bicycle
Wheels from Warping

Warping of wood rims on bicycle wheels
can be prevented by the use of kerosene.
Pour a little around the base of each
spoke about once a month, After several
treatments, the rim hecomes saturated so
that moisture cannot penctrate the wood.
The glue on the tire prevents the kerosene
from affecting the rubber.
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Sides of Auto Hoods Make Good
Window Shutters

il

AR B R HEH

Window Shutiers Made from Auto Hoods Permis Ade-
guate Wentilation and Safeguard againag Introders

Bent portions of old auto hoods make
pood shutters for either garage or house
windows., They are hinged to the window
casings as shown, and a latch is provided
on the inside, Such shutters are ezpecial-
1y usefil if vou like to sleep with the win-
dows open, and wish to safeguard your
home apainst intruders. Painted to match
the window frames, these shutters present
a pleasing appearance.

A High-Pressure Grease Gun

Intended for use in forcing grease into
shackle bolts and steering knuckles on
cars, which are
often clogged with
dirt, this pun s
improviged from
two lengths of
steel rod, One end
of a 4-in. length of
Li-in, rod is turned
down and thread-
ed to serew into
the part to be
sreased and 15

drilled lengthwise,

MECHANICS

as indicated by the dotted lines, to take a
i-in, rod, which servez as a plunger. In
use, the grease cup or gun nipple is re-
moved, the gun 15 screwed into the hole
and the grease forced in by tapping the
plunger with a hammer.—]J. Magis, Ciney,
Belginm, 2

Developing Short Movie Films
in Ordinary Tank

Short pieces of movie film can be casily
developed in an ordinary kodak-film tank.
The film is first removed from its car-
tridge and wound, emulsion side down, on
a No., 116 film spool. This operation should
be carred out in a dark room, The film 1s
then threaded on a transferring reel and
the developing done in the usual way, The
advantage of this method is that the time-
temperature system is used, which pro-
duces the hest possible negative.—Francis
I. Torney, Jr., Salt Lake City, Utah.

Paint-Can and Brush Holder

Consisting of an old pie tin, a length of
apring brass and a piece of strap iron, this
holder for a brush and paint can will not
easily tip over. The strip of brass is shaped
to fit around the can and is riveted to
the strap iron,
which, in turn,
is riveted tao
the pie tin to
form o handle.
Ashort length
of heavy wire,
fdriven into a
hole drilled
near the top
of the handle,
provides a
support for
the brush,
which has a screweve in the end for this
PUrpose.

Aute-Casing Water Trough for Chicks

An old auto casing, cut in half through
the center of the tread, makes two good
water containers for baby chicks, These
containers hold a considerable quantity of
water, and are so shallow that the chick-
ens will not drown if they get into it,



"'["”TE tandem-satl, decked canoe com-
bines the best features of three canoes
holding champion records in the sailing
club of Washington, D, C, The first de-
tail shows how a stiffening frame of ¥i-in.
spruce is fitted to the section inclosing the
cockpit, the longitadinals being sawed to
fit the curve of the sides, and coming close
up under the wales to which they are fas-
tened with marine glue and serews. Cross
members are made from Yf-in. sprice,
glued and screwed to the longitudinals.
Diagonals at the forward end of the cock-
pit are of Lke material and are similarly
fastened. Along the inner edge of the
stiffening frame is placed a 35 by Yi-in.
strip of spruce, against which fits the cock-
pit coaming and wpon which the deck is
serewed. The coaming is of He by 5-in.
oak and firmly secured to the frame with
fat-head screws spaced 4 in, apart. Be-
tween decking and coaming 15 screwed a
molding of quarter-round cak. Either ply-
wood ot G-0z, canvas makes a satisfactory
deck, Seams should be located along the
fore-and-aft center line and at either end

of the cockpit. After being tacked in place,
it should be treated with airplane dope
anid painted. In assembling the frame and
decking, liberal use should be made of ma-
rine glue. Every joint should be painted
with it no matter how securely it 15 fas-
tened, for decav begins at the joinings.
Compartments and all inaccessible places
should be painted with white, gray or tan
valspar enamel. The greatest strain cen-
ters around the main mast, which iz held
m a tapering tube of Y=2-in. sheet brass,
reinforced with a wrapping of copper
wire, sweated on, A plate and collar, hold-
ing the upper end of the tube, are assem-
bled and fastened as indicated, and a piece
of sheet brass is soldered in the bottom of
tulbic. The tube for the jigger mast is sim-
ilarly made.

Spruce is the hest material for the lee-
boards. They need not be over 54 in, thick,
tapering to M i at the edges and lower
ends, leaving a flat surface to bear closely
against the hull, as a close-ftting bhoard
sprays less water and offers less resist-
ance., To support the leeboards, a rein-
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forcing block of spruce, curved to the
bend of the huoll, and grooved to it over
the ribs and tightly against the planking,
iz serewed on each side of the canoe amid-
ships, These blocks should he 2 or 3 ft. in
length, from 214 to 314 in, wide and from
1 to 2 in. thick, depending on the shape of
the canoe. For a very strong job run
screws through each rib crossed. The
screws should be fitted with countersunk
washers to prevent crushing the planking

POPULAR MECHANICS

pressure, but not too freelv. An athwart-
ship tiller and slide is a necessary adjunct
to the hiking board. The tiller itself is cut
irom hickory or ash and ornamented with
knobs of some dark wood, such as walnut
or mahogany, It should be 4 in. shorter

than the hiking board. At least two cleats
are necessary, a 3-in. for the main halyard
and a 214-in. for the jigger halvard, Some
contrivance must he used to permit light-

and pulling through, A hole for the holt an
which the board pivots is bored through
the hull and the middle of the reinforcing
block. [f the fit iz ¢lose, there will be no
leakage when the beards are in position.

The sliding seat, or hiking board, is sim-
ple to construct, The rails are made of
14 by 2-in. oak, one edge of cach beveled
at a 45° angle. They are held parallel by
spreaders screwed underneath, at the ex-
treme endsz, and are fastened by bolts run-
ning through rails, spreaders and blocks
fitted heneath, right through the deck and
stiffening frame. The board itself is -
in, oak as is the heveled strip serewed and
glued beneath to engage the rails. At the
center of the underside is fastened a stop
made of heavy leather, serewed in place,
to prevent the boand from running off the
raila, The length of the board and rails
varies with different canoes but should he
about 3 in. It iz located 12 to 14 in. for-
ward from the after edge of the cockpit.
It should slide smoothly and easily under

i
REINTGHLING
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LEEBOARD FASTEMING LEDBONHD

ening trimming of the jigrer, for while this
sail is left strictly alone most of the time,
it is necessary to trim it smartly when
performing certain maneuvers, as when
changing the course from a run to a beat.
This cleat is merely the hases of two flat-
tened cones, with the points removed and
the small ends placed together. It mav he
af brass, alvminum or hacrdwood, and
when screwed in place, will grab and hold
a line firmly with only a single turn. Even
half a turn will often hold a considerahle
strain as the tendency 15 to jam the line-
tighter with any increase in pressure,
while it can be cast off or made fast in-
stantly with one hand.

The rudder iz made of Yeg-in. cold-rolled
steel, Tts hangings are fastened to the
hull with brass bolts going through the
ribz. When the canoe iz not fitted with an
outzide stem, it is well to fit 3 wooden
block inside the hull inte which screws
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COUPLIMG L BaT oM 1)

passing through bracket and hull may be
driven,

Hoisting sprits arc utilized in thiz rig,
permitiing a somewhat highter and short-
er mast than would be possible with other
arrangements except a sliding gunter, Or-
dinary jaws are easy to make and will do
if lashed in place to prevent unshipping,
but hinged rings of the type described are
miich better as they never come off the
mast and are alio neater in appearance.
The tubing, which fits the boom end, iz
hacksawed to a depth of 1 in, a picce,
Mo in, wide, being removed. The two pro-
Jecting tabs are fattencd, drilled and
shaped, and the end of the tobe is flled
with solder for about !4 in. The ring,
which should fit the mast loosely, is bent,
and a short piece of thick-walled tubing
soldered between the tabs, When the bolt
holding the two parts together is in place,
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the fastening will be strong and flexible.
Sprit fastenings should be large enough
to come clear down to the tack but no
larger, for excess size permits the sprits
to sag off to leeward too much, The plan
dimensiong are for the main-hoom fitting ;
jigger fittings may be smaller,
Unbleached muslin of good grade is
suitable for the sails. Place the material
in water to soak overnight to remove siz-
ing. FPour off this water and place the
material in a new bath and bring slowly
to a boil. Hold at boiling temperature
for an hour or so, moving frequently to
prevent scorching and to make sure that
all parts are equally treated. The cloth
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will ghrink nearly an _....' t.,:-’
inch to the :-'::'.'-’. it the
process.  Remove from

witer without wringing
and hang to dry to pre-
vent wrinkles., 11 wo
kles appear after drving,
it 15 necessary to iron
them out, Per out the
shape of the sails, as
shown m the drawings,
on a floor or on the
lawn, stretch a chalkline from peg to peg
and check dimengions, Slip the length of
material under the lines at right angles to
the chord, or, in other words, have the
seams run parallel to the short battens.
Leave the selvedge on, lap exactly U4 in.

¥y
and pm each breadth to its fellow closely
to eliminate basting. When the sail has
been pinned together and cut with duae
allowance for roach, stitch the seams along
each selvedge, two lines of stitching to
each seam. Reinforcing pieces are next
cut and hemmed and those on one side
basted in position. The chalkline, which
has heen shrunk with the sail material, is
laid in the hem and the hem turned over
the remforcings. Additional reinforcings
are cut, hemmed and applied to the op-

b sl

|II'\-|i"I" :-'lll' il
1

Caroe -||..|;!|| b 1aken to
o

ithat the head and

L il =

i

are cut on the hips, are

not siretched. These
hems should be 1 in,
wite when fAnished, ot
triple thickness 116
stitched at least foor

times, as they must take
the whole pull of the
sail and, if casily stretched, will let the sail
got out of shape.

The long and short batten pockets are
now made and applied, the short ones he-
ing tubes of 2ail material, while the long
one is a 3-in, strip hemmed and stitched
to the sail, open at both ends. The lower
hem should be 12 in. wide to take No. 0
grommets for reefing, and shouwld be
stitched three times. The grommets are
placed 8 in. apart along the head and foot,
and also along the hem below the long
batten. Two more grommets are placed
in the sail just at the leach, one each side
of the long batten pocket in which are
tied the stops holding the sail at the end
aof the hatten. A small brass ring 15 but-
tonholed into the peak to take the halvard.
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Waterproohng, by the sugar-of-lead and
alom process, should follow the finishing
work, because handling tends to remove
the lead acetate in the fibers of the eloth,
The short battens should he & in, thick
by 1 in, wide and are cut just long enough
ta it the pockets loosely ; it too long, dis-
hgurnng peaks appear at the batten ends,

Spruce spars are mnecessary, for this
wood 1s stiff, strong and light. The wood
chould be elose-grained and clear of knots,
Spars should be laid out to oppose wlge
prain to wind pressure, The mast should
have the grain running fore and aft, while
the grain of the spars should run hori-
zontally,

Four rings will be needed at each mast,
These are made of Ha-in, brass or copper
tubing, a length of which can e wrapped
loosely about the mast spirally, slipped off,
sawed and soldered together. The result-
ing rings may then be clipped to grommets
it the sail with little hooks bent from brass
wire. Halvards and sheets as well as
hlocks are fastened toe the spars before
bending the sails. Clean away the var-
nish, lay waterproof cement and press the
unlaid ends of the lines into the gloe, serve
tiphtly with chalk or Ashing line and treat
the whole to a coat of shellac for protec-
tion. Blocks are fastened to the spars by
threading them with a piece of hine and
serving the ends to the gpar as described
above, Braided line, about %2 in, n di-
ameter, 15 amply strong for bending =ail.
It 15 laced through the grommets in the
edege of the sail and spirally about the
spars, with comfortable slack to permit
the sail to work itself along the spars. Do
not streteh the sail out along the spars.
Stops passing through small holes bored
in the tips of the spars hold the sail in
position. Paraffin is best for the lubricat-
ing blocks., It should be heated so that
it will run into the small crevices.

Peeling Peaches or Tomatoes

When preparing fresh peaches or toma-
toes for table wse, the skins can be easily
removed by firmly pressing the back of a
knife against the fruit and drawing it from
the blossom toward the stem end. This
will hruise the skin sufficiently 20 that it
can be peeled off without cutting.—Horace
Lemaster, Maryville, Mo,

Removable Shelf
Fletedd 1o Sada-
Fountain Couns
ter for Convens
ience of Children

Shelf on Soda-Fountain Counter
for Convenience of Children

A drug store in Detroit, Mich., uses the
lustrated counter shelf to hold soda
glacses when serving its small custome-
ers. [t 15 a length of flat iron, bent to slip
over the edges of the counter and SUp-
ports a small sheet-metal table,

Baking Pans Reflect Light on Flag

Two tin or aluminum baking pans fitted
with electric lamps and f{astened to the
staff serve as reflectors to illuminate a
flag. The wires
carrying the
current to the
lamps should
run through
a conduit to
prevent any
possibility of
a short circait,
Small holes
are drilled at
the lower
edres of the
pan for drain-
ape, or the
pans covered
with glass,

HOLES FOR
DHAIMAGE

f[Ii fried foods are placed on soft paper

when taken out of hot fat, most of the
excess prease will be absorbed.
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Laying Linoleum in Bathroom Simplified hy Raising Tub with

Anta Jac

Bathtub Raised by Auto Jack
When Laying Linoleumn

Linoleum is easily placed under a bath-
tub by raising it about %§ in. above the
fAoor with an auto jack placed under the
center of the tub. Of course, the linoleum
must be split in order to pass around the
jack, but after the latter has been re-
moved and the linoleum pressed down, the
slit will hardly be noticeable, especially if
the edges are cemented to the Hoor,

Awl Makes Anchor for Bob Line

An awl is especially useful as an anchor
for a bob line, since it i3 easily moved
when locating the boh. A spring-brass
clip, of the kind used for dry-cell termi-
nals, i5s screwed to the awl near the fer-
rule, as indicated, to hold the line, which
is instantly
adjusted by
pressing down
ot the elip.
Fastened in
this way,a bol
can he adjust-
il much eas-
ier than when
a nail or screw
15 used to an-
chor it.

A colander, turned upside down over
meat in a {rying pan, allows the steam to
escape and at the same time prevents the
fat from spattering on the stove.

MECHANICS

Asbestos Keeps Pipe Flanges
Tight in Intense Heat

Here 15 a good method of keep-
ing pipe Hanges tight when they
are located in intensely hot places,
such as a water-heating coil in a
furnace. Build up a gasket of al-
ternate layers of Ya-in, ashestos
paper and line screen wire. Four
layers of the wire and three of
the asbestos are usually zufficient
for forming a tight joint. Coat
each layer of ashestos with white
lead or a thick mixture of pow-
dered graphite and oil. Then place
the gasket between the faces of
the flange, and tighten the nuts.
Joints made in this way have been found
to remain tight for an indefinite length of
time, even when used continuously,

Cigaret Lighter Filled with Aid
of Pencil

The hller hole in a cigaret lighter being
too small to conveniently pour in gasoline
without spill-
ing, vou will
find the task
much cagier
bv holding a
pencil over
the mouth of
the can in the
Mmanner In-
dicated, By
alowly tipping
the container
a small stream
of liguid will
run down the
pencil into the
lighter. The
same idea is i
also nseful in Alling other containers with
small openings,

Oil Prevents Grass from Reaching Walk

Carefully applied to a trench after edg-
ing the lawn, uged motor oil will prevent
the grass from growing up and overlap-
ping the sidewalk, Grass will not grow
where oil has been applied, and hence
care must be taken not to use enough to
saturate the ground bevond the trench.



THE zight of a huge carp swimmng
over the house tops would make any
sky pazer think his eyes were playing hm
tricks, Although 14 ft. long, this kite
weighs only 18 oz, and, properly con-
structed, will fly in a moderate breeze,
About sixteen 22 by 30-in. sheets of Jap-
anese bamboo paper, obtainable from
madel-airplane supply dealers, are re-
quited for the body. First paste eight
sheets together to make a rectangle about
30 in, by 14 it. Lay it flat on a clean floor
or driveway, with newspapers spread un-
der it, and weight the corners and edges
so that the paper will remain smooth while
sketching in the desipn of scales, eye, gill,
ete. Library paste, applied with a I4-in.
brush, is more satisfactory than glue or
mucilage. Hefore trimming away the waste
around the outline, do all the painting.

Bamboo paper takes ordinary house paint
nicely, although almost any other color-
ing material will do. After one side has
been completed make another just like it
but, of course, paint it to represent the
opposite side. When dry, paste the two
halves together at the edges except at the
mouth and end of the tail. The mouth is
held open by a reed ring or hoop, and the
air passing through the body when the
kite iz flving keeps it inflated,

Next, make a triangular frame to carry
the fins, which serve as wings to help keep
the fish in the air. The best material is 14

a0
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FIH DESIGH IH BN, S0MRES
QHE SH0E COWERE D WITH TOWGH

i FRAME

by I4-in, spruce, The frame is 6 ft. long
and 10 in, wide at the center, with the
entds bowed up about 3 in.,, which is done
by making the bottom member longer
than the side ribs. The triangle is rather
flat in order to give the fins the proper
dihedral for satisfactory flight. There are
three triangular cross frames, bound and

cemented to the longerons with stout
thread and model-airplane cement. The
in frames are also of Y-in, spruce. Pins

are driven through the cutrved members
into the cnds of spars, and are reinforced

MECHANICS

FMETHOD OF ATTACHING s,

ALl LEHEE o

Frspauce

with cement. A cord keeps the leading and
trailing edges bowed until paper is put on.

The frame 15 covered with tough wrap-
ping paper on the underside, the fin rays
bheing painted before it is gloed to the
irame. The points of the scalloped edges
are reinforeed with thin wood splints glued
to the paper. Glue, instead of paste, should
be used on the An job. The fins are boundd
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to the fuselage just behind the center
cross frame, with the papered side down.
After the reed hoop has been pasted in the
modtth, it is tied to the frame about 12 in.
from the forward end, and, just above the
rear end, tongh paper tahs, with strings
inserted, are pasted to the sides of the hish.
The strings are then tied to the rear emd
of the frame, Thus the “critter” 15 fastened
at only two points amnd can undulate free-
Iy, permitting lifelike action. A control
cord is fastened to each extremity of the
main frame, and one to a spar of cach
wing. The apex of these four cords should
come about 2 fr, below the front end of
the main fraime,

Rubber Blocks Check Brake MNoises

Squeaks and drum howls inside the
Bendix-type brakes can usually be aver-
come by the insertion of rubber blocks
between the shoe and the tie strap of the
cam bracket. This cushions the vibrations
set up by the worn mechanism, Blocks
cut from solid rubber tires are pood for
this purpose. They should be of a size to
permit free action of the brake shoes, and
suficiently resilient to climinate friction
of metallic contacts.

e ———

Brush Remowves Scum from Aquarium

BoRSS - MRATLES BESH (Freen scum
that collects an
the inside of an
Afuarium can
be readily re-
moved by ruh-
Inng it with a
brass-hristled
hrosh, ohtain-
able for a few
cents at BTN
hardware store.
The loosened
scum will dis-
color the water for a while, but will soon
settle to the hottom,

A Handy Athletic-Field Marker

This ficld marker iz easilv constructed
from a Z-gal. tin can and four wooden
disks, and has the advantage of being
quickly filled. Place the can over a cylin-
drical block of wood and punch two ar
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BEasily Filled Athleric-Field Marker Made frem Tin
Can and Wooden Disks

three rows of holes through the center.
Then reinfarce it with the wooden disks,
two at each end, one inside and one out-
side of the can. The diameter of the out-
side disks should be slightly greater than
that of the can to hold it above the
ground. Heavy galvanized wire or small
iron rod, bent to the shape shown and in-
serted in the end of a broom stick, pro-
vides a good handle,

Bottle Capper Furnishes Pressure
for Making Wax Impresszions

When making wax impressions of keys,
medals or small art-jewelry objects, try a
bottle capper for
a press, Two
cakes of bees-
wax are soltened
and wrapped in
fine paper. The
lower cake isg
placed on a solid
block of wood,
while the upper
one i3 pressed
over the article
with a block of
wood, provided
with an extens
sion to fit the
cup on the cap-
per.
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Sl"[;:.-"LH.HEE"‘I.D oroaments, with various
modifications, are used extensively to-
day with a plain pitch cloth to make simple
and colorful awnings, which are particn-
larly suited to Spanish and [talian archi-
tecture, but can be used success-
fully on almost any type of home
if the canvas is carcfully scelected.
Fig. 1 shows an example
of the spearhead tvpe. Thisz
features the usual straight-
pitch cloth, which need only
he hemmed at the top to
take the head rod, and at
the bottom to take the frame
crosspiece. The lat-
ter can be made
up from zuitable

lengths of 14-in. '.ﬂj
- - = E.
galvanized pipe. A "r’u‘-‘"nj:?af

lighter rod will do
for the front bar, if
desired, and, in such
A CAsSC, A rc-:lun:_er

Spearhead Typea

of Awnings
Adapted for

Are
: ome Constrection Because of
tmphcity of the Straight-Pitch Clath Used

tee, ¥ by 3% in., is needed. The
ends of the uprights should be
hammered fat, filed to mive a
round section, and a 14-in, hole 15
then drilled as shown in Fig. 3, to
fit the hinge indicated in Fig. 3.
Two hinges are required. The -
in, sheet metal used to make them
can be easily cut on a scrollsaw
or hy hand. The side wings are
bent at right angles to the proper
position.

Suitable spearheads and frame
ornaments can be turned from
hardwood in a variety of pleasing
shapes, as in Fig. 4 The shank is
turned to a snug fit so that it will
thread tightly into the open end
of the tee, The ornaments shown
can he held in place by means of
metal or wood pins extending
through the wood and pipe from
gidle to side. The manner in which
this tvpe of awning is hung iz
gquite obvious, the light metal
head rod, which extends through
the hem at the top of the awning,
being held in place by two sheet-
metal clips screwed to the win-
dow frame.

Another attractive design 1s the
scroll-arm awning in Fig. 6. Here
the frame in the form of
wrotight-iron brackets, made up
to the size and shape shown in
Fig. 7, with varia-
tions, of course, to
accommodate the
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size oi the window for which the
awning is intended, The manner
in which the front bar is ftted 15
shown in Fig. 9, a cotter pin be-
ing used to stop the pipe while a
rasette-shaped washer and a pipe
eap hold the arm in place. Al-
though the heavy iron has to be
heated before it can be hent to
the proper lines, the lighter stock
in the center of the arm can eas-
ily be bent cold over a length ol
heavy pipe, as shown in Fig. 10.
Fig. 11 pictures a popular style
of awning with a valance all
around, to take away the bare
edpe and give additional protee-
tion. The battle-ax heads can be
easily turned from wood, with the
metal ingert tightly secured by
means of two small dowel pins, as
shown in Fig. 13. Dimensions are -
oiven in Fig. 12, and a finished
view in Fig. 14, No hems are
used in the cloth, but
the material is held at -
the front by means of -
two grommets slipped
over the rod ends be-
fore the ax heads are
turned in. Ohblong
grommets at the head
of the awning ht over
suitable screweyes,
which take the place
of the head rod used
on the twao preced-
ing types.

Fig. 15, the sguare
awning, is distinct
ly American, being
psed more exten-
sively than any oth-
er. Either a head
rad or grommets
and screweyes can
be used to hold the
cloth in position
over the frame, as
in Fig. 16. The
frames may be any
af the three simple
stvles shown in Fig,

Venetinn Styles with Scrollwark Supperis and Val-
anced Detdgns Are Hiphly Efcctive When Used
with Colorful Painted or Woven Canvas

I
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18, Hinges, in ecach case, are
gomewhat similar to the one
shown in the inset, These can
be readily made {rom sheet met-
al in the manner already de-
scribed. Besides holding the ends of the
irames, as in the spearhead tvpe, the hinge
also eatehes the eloth sidewall, as shown
in Fig. 17, a round grommet being pro-
vidded for this purpose. Cutting the cloth
for the square awning is a little more dif-
ficult than where only a straight-pitch
cloth is used. If vou contemplate making
awnings for four or five similar windows,
it is advisable to cut a paper pattern first,
checking carefully with this, especially as
to the angle of the sidewall pieces, hefore
cutting the cloth. The usuwal width is 30
in., so that a seam on the pitch cloth is
necessary if the window is over this width.
With a little care, the seam can be sewed
with a black thread preferably on a black
stripe, to be invisible,

Where French windows or doors are to
be fitted with awnings, it hecomes neces-

MECHANICS

sary to use the double frame or hiproof
atvle ehown in Fig, 19, in order to provide
the necessary clearance. Naturallv, this
stvle can also be used on other windows,
it desired. The frame and hinge construc-
tion of such awnings is shown in Figs, 20
and 21, this arrangement permitting the
two frames to come clear when the awn-
ing is pulled wp. The photograph also
shows the usual method of rope control,
a light length of cord extending irom the
front bar through two screweves on the
window frame, and then down to a cleat,
On first-class installations, small pulleys
take the place of the
screweyes. If desired, the
rope can be threaded
through the framework
of wooden or metal
screens so that it can be.
worked from the inside,
The cloth for the dou-
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Ble-irame awning is cot miuch the
game a3 that for the square type
—a pitch eloth and two sidewalls,
Seams should be run on the in-
side of the cloth to provide pock-
ets for the two frames used. A
plain painted cloth, with a suwit-
able stencil in contrasting color,
is often used in preference to the
more coloriul stripes. Simple
stencily, like those shown in Fig.
23 can be easily worked on paint-

ed of woven cloth by using a spray gun,
as in Fig. 24, or with a double-thick
camel's-hair brosh. The eanvas should be
tacked to a smooth surface and the fabric
drawn taut and frm. Any good grade
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of pamt will do. This

L!,ILJL_JL.J]
i mixed with a small
quantity of rubbing
4 | varnish and then

: thintied to a free-

1
WOHTELILE IL'IEZII'l-iI!-'“."HI.':-'

with tarpentine As
the ¢lodh is "|_|I'|,'“|,-:|".' sized, there
will be no tendeney for the color
to bleed out. The efiect of a house
equipped with stenciled awnings
is shown in. g, 22,

Maturally, awnimgs do not stop
wil_"| !ll-:_- \.il‘"l'|£'|||' '-.1'E1|-:|-'|l.'. |_'|'EII"'-\.
mentioncd, However, with the
ingtrictions Fiven as a working basis, vou
should be able to construct frames and
covers for the larger porch and terrace
awnings which are made in almost the
Sl TR M Nner.

Spray Gun Fills Foundation Cracks

For forcing cement into cracks in foun-
dations, an ordinary insect spraver is uge-
ful. The receptacle for holding the liguid
was removed, and the hole in the cnd of
the tube enlarged. MNear the upper part
of the tube, a 2-in. slit wa= cut, and the
ends were hent back to provide an open-
ing for loading the pun. Pressure on the
pump handle forces the concrete into the
cracks, while the smooth tip of the gun
puts an even finish on the surface. This
method will also be fowund useful to force
plastic compounds into cracks along door
frames and window casings,—Ormal 1.
Sprungman, Minneapolis, Minn,

Cement Forced imto Cracks with Altered Spray Gun
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Golf-Driving Practice Net Returns the Balls

Bave Yourseld Steps When Fr_m:.tiui:nl Golf Dielven by Using
This Met Which Autcmatically Eeturns Balls 1o Driving

If vou are a golf enthusiast and are
making use of a practice net, you can
gave many steps by following the method

shown here, which automatically
returns the balls to the driving mat.
The eanvas 15 stretched between
two wood or pipe posts: of suitable
height, which are fitted with angle-
iroft brackets to support the top
and sides of the net. The lower
part of the canvas is rolled up to
form a trough, which is held in po-
sition by means of stakes, and in-
clines toward one side so0 that the
balls will roll in this direction,
where they are caught in the
mouth of a length of conductor
pipe, also placed in an inclined po-
sition to return them to the mat,
Such a net will be found handy
when only a limited space is avail-
able for driving, and gives the user
just as much practice as he gets on
a regular course, Besides learning
to drive the balls with speed, the
amateur can hecome i:'lf.'i[ﬁ?lil'll'.ftl
with the intended uses of the vart-
ous clubs by noting the position at
which the ball hits the canvas, For
the driving mat a piece of carpet
san be used, Tt should be located abouwt
25 ft. from the net.—Fred A, Beard, De-
troit, Mich.

Mar

Cellophane Holder for Car Records

A rectangular piece of cellophane, or
similar material, makes a good holder for
cards bearing records of oil changes, ete,,
in yvour car. The bottom and two sides are
rlued to the instrument board to form a
pocket, This is cspecially uvseful where a
card bearing the name of the owner and
other information must be displaved in
plain view,

Gun Cleaner from Rawhide Thong

When the cleaning rod for a gun is lost
and another is not available, one can be
quickly improvised from a rawhide thong.
Stretch and work the thong until it is soft
and will hang straight down. Then cut a
small slit in one end, insert a piece of clean
cloth into it, and drop the other end
through the gun barrel.  Puall the thong
through the barrel repeatedly until it is

clean, changing the cloth as many times
a3 necessary.,  Oiling the barrel may be
accomplished in a similar manner.—Forest
Crossen, Boulder, Colo.

Elotting Paper Dries Fishline

Here 12 a novel method of drving vour
fishline as it is reeled in. 'With the line un-
recled, a piece
of blotting pa-
per is rolled
around it into
a cone shape
and inserted
through the
ring at the end
of the pole as
shown., Here it
will wedge firmly and absorb the greater
part of the moisture from the line while
the latter 15 slowly reeled in,
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Substitiite for Rabbet on Hound
Picture Frames

Being unable to use a plane to
cut the rabbets on the back of a
round picture frame, [ made an-
other frame from He-in. plywood
that was 4 in. wider on the inside
and glued it to the original frame.
In this way, the projecting ply-
wood made a good rabbet and
the job was done much quicker
than with the proper tools—
Joseph Minarovich, Berwyn, Il

Controlling the Cockroach

Scicntists have found that cock-
roaches clean their feelers and
feet in o manner similar to that
of a cat, and have taken advan-
tagre of this habit to kill them by
apreading aodium-fluoride powder aroutd
so the roaches will get it on their feet,
This powder is a poison and kills them
when it 15 taken into their system while
cleaning their feet. As sodinm Auoride 15
a poison, it should be handled with care
and kept locked up to prevent poisoning
of humans and domestic animals,

Hoze Keeps Film from Unwinding

Film on partly flled reels can be pre-
vented from unrolling by inserting a piece
of rubber hose be-
tween the sides of
the recl. Stoppers
are especially use-
ful when a num-
bher of partly filled
reels of Alm are

held for splicing.

I6-Hk FILM REELy < S5

e

Electric Lamp Eliminates Dampness
in Pianos -

Pianos, kept in basements or halls that
are heated only occasionally, are soon
ruined by dampness if no precautions are
taken to prevent it. To do this, lower an
extension cord fitted with a 23-watt lamp
inside of the piano, letting the lamp hang
neatr the bottom and keeping it lighted
when the instrument is not in use, If the
piano is kept covered, a smaller lamp will
be sufficient,

Eope Rig Permits Steerin
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from Any Positien in O Type
af Quthoard Bgat pen w

Rope Steering Rig for Qutboard Boat

With two lengths of rope you can make
a temporary steering rig to be used from
any position in an open outboard boat. A
short piece of rope is tied around the
steering handle of the motor and to the
sidles of the boat, leaving about 3 in. of
slack on cach side, The ends of a longer
piece are then tied to the first ropc as
shown, This arrangement s satisfactory
tor small boats of moderate speed when
cruising in open water, but should not be
used on high-speed boat: or in crowded
waters, as it does not give close enough
control and makes short turns impossible,
—J. D. Brubaker, Evanston, TIL

Wire Brush Attached to Hoe

A wire brush can he used conveniently
to scour or clean a floor by fastening it
tor a garden hoe as shown, A wooden
block is sawed
through at the
same angle as
that of the hoe,
and the two
pieces arc then
screwed to the
top of the
brush, =0 that
the blade of the
hoe will be held snugly between them.
In this way, a handle ig provided for us-
ing the brush in a comfortable position.
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Fish Easily Plaved with This Trolling Reel

——

:i.'\.'l FIT WSIHE
OF SUNWELE

Simple in construction, this trolling reel
is both sensitive enough to give warning
when a small fish iz hooked, and sufficient-
ly strong to play the big ones, The line is
wound on two rows of nails driven into a
removable wooden disk, which is pivoted
on a wood hlock and Gtred with two han-
fdles. Three sereweyes or staples om the
underside of the disk make contact with

ey 5:&&% I : R
e 1ol ST et
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= GRFFEING BRASS

three lenpths of spring
which setve as
brakes and also give a
warning buzz when the
line is pulled hard enough
to whirl the disk.
wite hooks, attached to
the hlack, may be slipped over the springs
to make them moperative or can be faz-
tened to the sereweyes to hold the disk
stationary. The block fits across the end
of the hoat, where it is held by two metal
strips which At insiude of the punwales.
If desired, the block can be permanently
attached to the boat.—EK. W, Petzoldt,
Kiel, Wisconsin.

brass

Two

Golf Tee from Garden Hose

A M-in, section of gar-
den hose makes a good
gpoli tee. Punch a small
hole in the side of the
section and tie it to the
handle of your bag
where it will be handy when needed.—L.
A, Wilke, Ft. Warth, Tex.

Bronze Paint for Outside Use

Weather-resisting bronze paint can be
preparcd by mixing 10 gr. of finely pow-
dered potassium dichromate, 8 oz, of dex-
trin and 13 oz, of fine bronze powder. The
preparation should be kept in small en-
velopes or cans and should be protected
from light and moisture. To use the
paint, dizzolve the mixed powders in 114

pt. of water, and let it stand until all
lnmps have disappeared. A thorough stir-
ting will prepare the paint for use. No
more of the powder should be dissolved
than is needed for the job at hand.

Pins Prevent Loss of Hose Washers

Lozs of the rubber washers in parden-
hose connectors can be prevented by cit-
ting pins in two
and putting the
halves in the edge
of the washer as
indicated, The
projecting heads
of the pins are
run down the
threads and make it impossible for the
washer to drop out,
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How to Maintain a Good Lawn

Careful soil preparation is one of the
st important items in resceding an old
lawn. The dead grass should be removed
and the seed raked well into the soil, then
watercd almost continuowsly until it is
high eoough to shade the ground.  Mow-
ing the grass high, fertilizing the soil
properly and keeping out weeds, do much
to maintain a stand of grass after it is
once started. Too much watering during
the hot summer month: encourages the
growth of crab grass and weeds. Blue
erass makes the best lawn, as it can stand
dry, hot weather better than most other
grasses, and will grow again in the fall
even though it may get brown during the
hottest months, Commercial fertilizer 1s
probably better for lawns than natural
fertilizers, which are likely to contain weed
and grass seed. Ammonium sulphate or
sodlium mitrate may be mixed with water,
1 to 1% Ib. for each square rod of lawn.
A heavier application may cause the grass
ta huorn.

Wiping Jars and Tumblers

Glags tumblers and similar containers
can be wiped dry on the inside by using a
roll of newspaper and a towel. Roll ap

Jars and ‘I‘ummm 31“-:”{.

_ly on the Inside
aper and

ciough of the paper to make a stiff core
and place the towel over it, then slip the
assembly mnto the contamer, By allowing
the roll to loosen up, the towel will he
forced against the sides and bottom of the
contiiner, which is then wiped dry by
twisting the paper,
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Wheeted Truck, Made of Pipe and Flitings, for Trans-
porting Heavy Outhoard Motors

Cart for Transporting Qutboard Motor

A truck for transporting a heavy out-
board motor 15 easily made from two small
wheels and some pipe and fittings. The
axle consists of a length of pipe Atted
with tees, Two other lengths are bent to
form the handles, and are serewed into
the tees, after which nipples are screwed
into the ends of the tees to serve as wheel
spindles. To hold the wheels in position,
caps are screwed onto the nipples, while
a wooden crosspiece bolted between the
handles provides a support for the motor.
—Bert Ruthenbery, Wanconda, TIL

Fan Blows Dust Away When
Beating Rugs

On a calm day when vou beat vour rugs
on the lawn, set an electric fan on the
windward side of the rug. When beating
it, the dust will be blown away by the cur-
rent of air from the fan instead of rising
and settling back on the rug—Gordon R,
Magnuson, 5t. Paul, Mimnn.

Waterproofing Old Beat Hulls

Leaky boats can be made water-tight
with a melted mixture consisting of 30 1hb.
of rosin and 10 gal. of tar. To make the
compounid, melt the rosin and add the tar
while stirring constantly.,  After it has
been applied, the compound will set very
quickly,



en Screen Door without
el

Droor Pull Enables l}ng
l:m-:

A Door Pull for Your Dog

Attached to a screen-door knob, a block
of soft wood and a rope enables a dog to
open it. It is comparatively easy to teach
a dog how to do it, and the arrangement
will prevent him from seratching the paint.

Drawing Water over a Steep Bank

Hauling water over a steep bank he-
comes an eazv task with this pivoted
trough, A 5-gal. can, with the top re-
moved amd a square hole cut in the side,
is mounted on one end of a trough, which
15 pivoted between two upright pieces at
the edge the bank. There is a slight recess
at the end to facilitate filling the can. The
other end of the trough i1s ftted with a
handle and iz counterweighted to balance
the can when Alled,

§ - GAL. CAN

(COUNTERWEIGHT

"?' m""{ﬁr;
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Rolling Kitchen for Vacation Days

With vacation days at hand, boys can
combine pleasure with profit by sclling
“hot dogs™ and cold drinks along busy
highways and at neighborhood affairs.
The business will be made doubly inter-
esting to the voung food merchants, as
well as to the patrons, by building this
trim rolling kitchen, which can he towed
to any favorable spot. The entire struc-
ture, mounted on six wheels, is underslung
and 1s built as lightly as possible. If used
by adults, there should be abouwt 12 in,
more height. A hot-dog kettle, heated
with canned heat, is set in a tin-lined bhox,
while a galvanized, iron-lined tank for
keeping bottles cold in ice water is placed
over the rear axle, Shelves, a work table
and a serving counter are also provided.
A vent just under the eaves is eut out, and
windows with celluloid panes are fitted at
cach end. Entrance is made through a
light door on the right side. Part of the
front above the counter opens up to form
an awning. The weight is carried on a
V-shaped frame of 2 by 4-in, stock, with
the four rear wheels, in pairs, supporting
the load, Standard coaster-wheel axles
are wsually of L-in. cold-rolled steel, but
these can be made sufficiently strong by
supporting them on both sides of the
wheels with blocks helted to the frame,
The nuts should be on top of the bolts to
make aszembly eazy. Give the entire job
a coat of paint, and two if it 15 to be ¢x-
posed to long periods of wet weather.
Bright orange can be seen at a great dis-
tance, and 15 very efective when trimmed
with black molding and black lettering.
As this job is hung very low and has little
clearance, it 1s not intend-
ed for continuous towing
over long distances, but
only to be hauled slowly
to its place of trade, pref-
erably over concrete
highways. When station-
ary, a wedge block is
driven under each corner
to keep it from rocking

gy L2

T = and to take the excessive

e i : _ : strain off the light axles,
i, T .-‘_._j" The size of the cart may
4..;‘__‘_&;_“‘-"7 :-__-:'? be varied but if made

Can Mounted on End of Pivoted Trough Ralses Water trl.hlr Eteep Bank

larger the wheels and ax-
les should be heavier.
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Two Wooden Sticks Hold Chisel Firmly without Dans
gor of lajurlng the Hands

Chisel Holder Improvised from Two
Strips of Weod

A holder for a heavy chisel can be quick-
Iy tmprovised from two laths or sticks.
Notch each piece to take the chisel, and
wire one end of the sticks togpether as
shown, By gripping the other end, the
chizel can be held hrmly,

Sharpening Lawnmower Blades

Applving the principle of a hand skate
5l1ﬂ-r]'-ll."'|'|l."|", a western home owner uses a
z-1n., paper clip and a piece of a square file
to sharpen his lawnmower blades. The
file 15 imserted between the jaws, which

Section of File Held in Paper Clip Quickly Sharpens
Lawnmiower BIal:'ll:l

POPULAR MECHANICS

should project bevond the file so that they
will act as a guide. A few strokes back
and forth over the blade will smooth
down nicks and will edge it quickly.

Yolk of Egg Removes Coffee Stains

To remove coffee stains, cover the spot
with the yolk of an egg to which has been
atdded an equal amount of carbon tetra-
chloride, The mixture should be well
stirred before using., After the spot has
soaked a few minutes, wash out the mix-
ture with warm water and, while still
moist, iron on the wrong side of the cloth,

Warning Flag Held by Mousetrap

Screwed to the rear of a trailer, an or-
dinary mousetrap provides a good holder
for a warning flag. The spring catch or
trigFrer 15 re-
moved and the
latter is twisted
around the
spring to afford
a grip for the
fingers., If a
small knot is
tied in the cor-
ner of the flag
before placing
it in the trap, it
will be impossi-
ble to remove
it until aiter
the spring is
lifted.

A Simple Gasoline Siphon

An ecasy method of siphoning gasoline
from an auto tank is to lower a 4-ft. length
or rubber tubing into the gasoline as far
as possible. This fills all but a few inches
of the tubing. Pinch the end of the hose
tightly to make it air-tight and pull it out
and down into a vessel, being careiul that
the end of the tubing in the tank remains
in the gasoline, When the pressure iz re-
leased on the end, the gasoline will flow
into the vessel,

f[To prevent swelling from a. bee sting,
remove the stinger at once without press-
i on it, as this forces out the poison,



S uqqesrmnj on making

BETTER PICTURE !‘

YGL need have neither costly equip-
ment nor ]nng tx;:-rru:nc: to take real
good photographs that have plenty of
snap and action with correct shade effects.
One of the most important elements in
photography is proper lighting. Consider
the four photos in Figs. 2 to 3 inclusive.
The same square block is shown in each
picture. The camera was not moved nor
the background changed, yet, through
simple manipulation of light, the appear-
ance of the block iz entirely changed.
Fig. 6 shows how
the lights were ar-
ranged for the dif-
ferent exposures,
From a study of
this diagram and
the photographs,
vou can readily ap-
preciate that flat

lighting should he
avoided, In order to
bring out the three
planes of a cube,
some such lighting
evstem as shown by
example No. 4 must
be followed. Add-
ing the back light,
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ARRANGEMENT | N
OF LIGHTS | '
FOR BLOCK Fie. &
PICTURES T

No. 5, pives back-
ground and shadow
to the picture and
makes an effect that
is really unusual
The large picture,
Fig. 1, shows the
game lighting ap-
plicd to a home-
workshop study.
The shadow here 1s
interesting, but it
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does not detract from the
important points of the [
photograph—the workman

rately by using the foot scale, which is
standard equipment on most cameras, and
then measuring the distance from the lens
to the object. The extra reach of the bel-
lows beyond the 6-it, mark should be care-
fully checked and recorded on the scale.
That is, by pulling out the bellows and
checking the focus carefully, vou can set
down a new mark for 5 ft., and possibly
one for 4 ft. If vou intend to work at
these distances often, a strong piece of
light string, knotted at 6-in. intervals, is
handy. By using this, the camera can be
quickly adjusted to the proper distance as

indicated by the scale, so that the ob-

ject photographed will be clearly de-
¥ fined. The initial marking of the scale
to these shorter distances can be eas-
ily done by fitting a piece of
tracing paper to the back of
the camera so that it will
occupy the same position as

and the job.

While trving to aveid a flat
light, you must be careful not
to overdo the thing. Strong
sidelight effects, such as the
example shown in Fig, 7, are
waorse than a flatly lighted pic-
ture, for, while the latter is flat
and uninteresting, the heavily
sidelighted photo positively
ohliterates all detail. A good
cxample of normal lighting is
shown in Fig. 8. Two light
sources were used in taking
this picture, the stronger one
placed about 45° forward and
upward from the sabject, while
the weaker was set in a corre-
sponding position on the opposite
side of the camera.

The proper pictures to practice
on are the simple subjects. Many
interesting and unwswoal effects
can be obtained through the use
of shadows alone. Studies like
the simple dice-and-hand photo in
Fig. 9 show what can be done, the
lamps being arranged as in Fig.
1, Of course, a good arrange-
ment of light sources is entirely
lost if the picture i3 not prop-
erly focused. The abjects photo-
graphed must be clear and sharply
defined, This can be done accu-

the roll film. Using this as
a ground glass, vou can eas-
ily check the definition for
short-range work, For work
which must be taken at
closer quarters than the ex-
tension of the hellows al-
lows, a portrait lens can be
easily slipped into position
and the proper distance
checked on the scale,
Letting into the close-ups,
which are oiten so neces-
sarv, vou will run into an-
other trouble—the difficulty
of knowing when the ohject
is properly centered on the
film. Of course, you have
the reflecting finder, but this
is usually impractical for
close work, One of the hest
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finders i3 the difect-vision tvpe
shown in Fig. 13, This consists of
a small metal slide attached to the
hack of the camera, and a wire
frame, which is sprung into a
small tube riveted to the front up-
right on the left side, The open-
ings in the slide and the wire
frame are of such size that, when
the camera is sighted, as in Fig,
12, the ficld covered will be sub-
stantially the same as that seen in
the tracing-paper ground glass,
which should be put on for test
purposes, The wire frame at the
front is wsually made a little
smaller than the film size; then,
the necessary adjustments are made by
gradually enlarging the opening in the
rear finder, checking constantly in the
ground glass, Onee the proper ratio has
been determined, the meta]l case can he
securely fitted to the back of the camera
with No, 0-60 screws, as shown in Fig. 11,
The case 15 simply a flat strip with the
edges turned over. Two or three thick-

nesses of paper under the case edges arc

necessary in order to af-
ford sufficient clearance
to allow the slide to be
freely pulled in and out.

A practical light for the
taking of inside shots is
shown in Figs. 15 and 16,
Notice that the stand is
an old automobile steer-

: This should be se-
lected with an eye to the telescopic possi-

ing wheel and column.

bilities. Almost all columns contain two
or three tubes which, when extended and
held fast by means of setscrews, allow an
extension up to 10 or 12 ft, The reflector
iz an aluminum dishpan, about 10 in. in
diameter., This 15 used in connection with

Mf{&k’/
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a section of galvanized
sheet iron, shaped as
shown in Fig. 17, and a
mogul socket, as shown
in Fig, 18. A study of the
photographs and sketches
should make it apparent
just how the thing works.
The inner column of the
steering=wheel post is turned over
at right angles to take the bhracket
clip shown in Fig, 20, The various
picces are ascembled with small
bolts in preference to rivets, so
that a new pan can casily be sub-
stituted if the original develops
light defects caused by a scratched
or dented surface, As to the actual light
to wse, this is a matter of judgment with
an eve on the pocketbook: 1.000-watt ni-
trogen lamps are probably the most de-
sirahle for all-around work, but any bulh
from 200 watts up in sunlight, incandes-
cent or davlight lamps can be used suc-
cessfully,
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t’s Amusing to See This Climbing Monkey

ing Pieces Enab
Make This Toy Hunh:c:r Pﬂ'
form Many Comical Antics

f 7 Jointed Legs Pinned to Sild-

Performing all sorts of anties in climh-
ing up and over the stick., this jointed
monkey makes an amusing toy. It con-
sists of a few picces of wood, available al-
most anvwhere, and the part: can bhe
scroll-sawed or simply whittled to shape.
All vou need 15 a round stick on which a
shorter piece slides, one end of the latter
being drilled lengthwise to form a sleeve.
Other parts required are foor pieces cut
to form legs, and one piece for the body
of the monkey, the front legs being pivot-
i at the knees and all the legs pianed
loosely to the hody to permit the joints to
work freely. The front legs are simalarly
pinned 1o the end of the long round stick,
which 15 squared at the end where the

| I ] |
=

legs are attached, while the hind legs are
pinned to the end of the sliding piece. In
use, vertical movement of the latter causes
the monkey to assume a variety of posi-
tions to make a flving jump over the end
and down, head first, on the other side, or
it may hesitate and stand on its head on
the end of the stick—Joe Turner, Daven-
port, Va.

Extension Box Enables Taking
of Close-Ups and Copying

Large photos of small ohjects are often
wanted, and require a long hellows on the
camera. For a plate camera of only maod-
erate extension, having a removahle fens
hoard, a box can be made for extending
either the lens or the back of the camera
to hold the Almz or plates. The front end
of the box need not be ftted for the lens,

as the board can be clamped temporarily
ta it with some light-proof cloth, It should
bhe tight and should be painted duoll black
on the inside. For cameras not fiitted with
a removable lens hoard, the box is made
to ht the back, or to clamp to the back
tightly in order to exclude light. In this
case, the plate holder is held on the back
of the box. I the length of the box is ap-
proximately equal to the focal length of
the lens used, pictures of small articles
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can be made full size, using the lens two
focal lengths or about twice the normal
distance from the focal-plane plate or
ground glazs. With cameras having ad-
justment of the lens all the way fram the
back to the normal lens position, objects
can be focunsed from a distance equal to
twice the focal length of the lens, as well
as all intermediate distances up the infin-
itv. For double normal extension, the ex-
postire should be four times az long as the
time for the same stop opening when tsed
at infinity, which is marked 100 ft. on most
cameras. For one and one-half times
normal extension, exposc only twice as
long as for mhnity. Other extensions be-
tween those given can be figured in pro-
portion, remembering that the exposure
should be inversely proportional to the
sriiare of the distance of the lens from
the plate. Care must be taken that the
box does not cut off the Light from any
part of the plate. This iz especially likelv
to happen where the extension is made at
the front, and can be checked hy opening
the shutter, with the back off the camera,
and sighting from the edges of the space
which the holder would occupy., T1f the
whale lens can be seen from all parts of
thiz space, no light will be cut off. A verv
small stop should be wsed with a long-
time exposure to obtain depth of focus
and also to minimize any error made in
focusing.

Attractive Sign from Windmill Vane

Anold wind-
mill vane was
ntilized to
makethis sign.
For a base a
small trench
was tug in the
ﬂ'!’ﬂll!’]d ill"ld
filled with
concrete, The
vaANC was sét
in the con-
crete while
the latter was
still soft.

[ The appearance of wire on model work
can be improved if it iz flattened with a
sheet-metal roller,
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Old il Drums, Cut in Half and Filled with ‘Water,
Keep Milk Cang Cocl

Qil Drums for Milk-Cooling Tanks

Milk or cream cans set along the high-
way can be kept cool by placing them in
old oil drums, cut in hali and filled with
cold water. During winter, the drums
can alse be used, Alling in the space be-
tween the milk cans and the drums with
paper to retain the heat and prevent
freezing,

Faper Makes Camp Bed Warmer

Lavers of newspapers placed between
the blankets and the camp bed will make
it possible to keep warm with less bed-
ding. This is ezpecially true if the bed is
made on the ground. As paper is a better
insulator than cloth it is effective in pre=-
venting the passage of cold or damp air,
while the blankets rctain the heat from
the bodv. The use of the papers will en=-
able you to reduce the bulk of your camp
equipment somewhat—H, E. Benson,
Denver, Colo.
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"l"'l’JLTCHF‘.S of zoft colors, mvsterious

shadows, here and there a statue
group, made doubly beautiful by the
charm of exaggerated distances, small en-
semhbles of trees appearing like individual
pictures on canvas—these are some of the
effiects brought to life by the wand of
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Although floodlight-
ing is a well-developed art, it has had a

in the feld of

1 SRS | = |
electrie llumination.

limited measure of success
:_'_'=.I':|-.'!'| .II;_'\lI'l'l"_:_ _".|-|'|||||-|'- 1% -|:1'-_';-_|’_~. |'-I.
light are not pleasing to the eve for long
intervals, as the contrasts are lost and par-
ticular spots of beauty are merged with
the more |.-||:"|":'||l|'.|:-|:l_i'\'lq.' o108, Indirect
lighting has many possibilitics for bring-
ing out details in sharp relicf. FEven so
simple & thing as a small refled {or, |:-.||!:_'.
buried in the earth,
night when plaved upon foliage. It can
be so placed that the light will strike the
leaf clusters in a tree above and will then
be reflected downward fo simulate moon-
light over a pathway beneath., Vines and
shrubs growing on a garden wall or a
light-colored fence may be brought out
strongly and near-by arecas dimly lighted
by reflection, If foliage intervenes be-
tween the light source and the light-col-
ored background, interesting shadows and
silhonettes will be ohtained. Light sources

placed beneath the water of small foun-

may fo wonders at
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with the illumination
the or poanited
II]I]T.:“IE (N ] r;|IF|E I|:!'~4|tﬁ.} |-f l|lﬂ '|||:|'I:i||.
may create rare beauty, Shrubbery around
thie border ol a Ellgl' ;n;-f 1 |m|:u§ catt be
brightly lighted by
the opposite bank, resulting m
Aections in the black mirror of the water's
surface,

Small zgarden statues amd fountains of-
fer Bne opportuemiiies for beawtiful and
speciacula [n spotlighting  a
statue, care should be taken lest the shad-
be grotesgque, and that the narrow-

projector will not shine mto
windows of neighbors, The use of colored
lights under the spray of a fountain is 2
favorite wav to create a rainbow at night.
Or o small source of light, placed cloze to
the base of the jet of water, will turn at
into a stream of molten silver. For those
who do not enjoy the luxury of a garden

tatns and hly pools,

||:.|n-y:_u] ACTORS bottom

o
SOUrceEs conceabed on
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the Night

fountain, a simple but no less effective
substitute may be emploved by attaching
small projectors to portable lawn sprin-
klers or sprays, the current being carried
by means of a flexible waterproof con-
ductor fixed to the hose. In this manner,

au
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the sprinkler may be converted into a lu-

minous fountain.  Arches, pergolas and
tea or summer houses offer other oppor-
tanities for glorification at night. Incan-
descent lamps are available in many con-
venient sixes, while color sereens may he
had in the form of pressed-glass lenses,
colored sheet glass cut in strips, or gelatin-
impregnated screen wire,  Beautiful ef-
fects are also obtainable by interlacing
green or purple Christmas-tree lamps on
weatherproof strings among climbing rose
or wistaria vines,

According to experiments made by hgpht-
ing specialists, red or amber colors should
not be thrown on green foliage, A pure-
rreen color sereen does not bring out the
folinge as well as a screen that i3 low in
vellow, but has a considerable percentage
of blue. One of the best color media for
garden lighting is “signal-green” or green-
blue sheet glass, double thickness, 1f this
rrlass i3 uzed as a lens in positions exposed
to rain or sudden temperature changes, or
if it 15 to be used m dizks larger than 10
in., it should be split or eut into strips to
permit expansion and contraction with-
out breakage., In the illumination of
Nowerbeds, the best effects can he obtained
by combining a green-hlue color of glass
with a tinted light matching closely the
predominating e of the Howers, An im-
pression of distance amd depth s ereated
hest hy blues and purples, A white cal-
umn or statuary mav have an interesting

MECHANICS
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appeal if illuminated in cerize from one
side and light blue from the opposite side,
thus producing a graded purple where the
colors blend. Contrary to popular opin-
ion, orange and yellow lights do not at-
téact common insects, while bluish light
sottrces do.  In a beetle trap, much like a
small bird cage, a 40-watt hlue lamp serves
the dual purpose of trapping insects and
providing moonlight effects.

For the average small garden or lawn
shrubbery, electric consumption need not
exceed 230 watts. Thiz permits the light-
ing ot a clump of trees, a rose arbor and
ofe or two additional gpotz. On private
estates, the swimming pool lends itself
particularly to the use of lipht, Such areas
are usually surrounded with separate land-
scaping designs, which, if illaminated at
night, not only add to the beauty of the
pool but provide also a utility illamination
for swimming, IMools can be illuminated
with waterproof lamps placed under the
water, and vapor-proof lamps are used in
places exposed to much moisture.

Hot Iron Separates Sticky Stamps

The next time you find postage stamps
stuck together so that they cannot he sep-
arated by ordinary means, try placing
them unider a sheet of paper and pressing
it with a hot iron, This removes the ex=
cess moisture 2o that the stamps can be
taken apart.
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Mooring a Small Boat Safely off Steep Bank

In order to avoid dam-
age to vour boat caused
by hattering against a
dock or against a steep.
rocky bank, try the illus-
trated method of tving it
tooa line which runs from
the shore to an anchorei
post buoy., The line, a
heoavy sashecord, should
be double the distance so
that it can be slipped
through two pulleys, one
attached to the post on
the buov and the other to
a post on the dock, With
thiz arrangement you can
pull the boat out until it
15 haliway between the
buoy and the bank,
pull it in when needed.
The rope is, of course,
tiedd at the land post. A
snap hook fastened on
the mooring line makes
quick attachment to a ring on a chain at-
tached to the bhow of the hoat, An ald
oil drum makes an excellent buoy, the

Makes small

Fope Runting over Two Pulleys
Headily Ac-
cessible When Moored between

Shore and Post

Eloar

Buay i

post being attached to a socket welded to
an iron band, which is clamped around
the center of the drum.

Blowtorch Operates Small Forge

This small forge consigsts of a harrow
disk, pipe nipples and fttings, and a blow-
torch. A floor flange s first screwed to a
wooden base, and two pipe nipples and a

01d Harrow Dizk Forms Fire Pan of H_-:]I.‘rl gimade Farge
Made Up of Q14 Pipe Fliings

tce are assembled as shown, so that the
mouth of the Wlowtorch can be inserted
into the side opening of the tee. A nut is
then driven on the threaded end of the
upper nipple, whercupon the disk, which
is reamed out to it over the pipe, is slipped
on and held frmly with a perforated pipe
cap. To retain as much heat as possible
in the fire pan, it should he covered on
the inside with a laver of fire clay. It is
also a good idea to (il the Nange and the
lower nipple with sand to prevent lighted
coals from sifting down and bhurning the
wooden base,

Nailzs Tighten Chair Legs and Rungs

Driven into the edre of the seat and
through the leg, finizhing nails will spread
the end of the leg and tighten wabbly
chairs, Tf the rungs are loose, they can
be tightened i the same wayv, driving the
nails through the legs and into the end
of the rungs,
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ily Pushed or Fulle

Goli-Club Cart Lightens Work
of Caddies

Caddies can lighten the work of carry-
ing heavy goli bags by mounting them on
a two-wheeled cart, which consists of a
light frame attached to the front axle and
wheels of a discarded baby carriage or
cart. A small drawer provides ample space
for balls, while strap-iron feet enahle the
user to get the cart vertically so that the
clubs are readily available. The bag is
strapped to the frame of the cart as indi-
cated, and curved handles are provided
on the ends of the frame for use in push-
ing the cart.

Golf Clubs Is Eas-
Alang

Hose Washers Cut from Cork Lining
in Bottle Caps

e, Water-tight
washers for
rarden-hose
connections
can easily be
made from the
cork lining in
bottle caps. The cork is removed {from the
cap, and the center cut out as shown, Two
of these washers will be about the correct
thickness to seal 2 connectiog.
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Replacing Moisture in Dry Popcorn

Have you ever had corn that popped
well sometimes but not at other times?
If so, here's a tip that will help make it
pop uniformly. Pour the corn into a pan
of water and let it soak for a few minutes,
After draining off the water, vou will find
that the corn has absorbed enough of it to
generate steam quickly, which causes the
kernels to burst when heated. On the
other hand, too much moisture also pre-
vents successtul popping, and it is then
necessary Lo remove the excess molsture
by aging the corn, which is done by let-
ting it stand in a dry place.

How to Prolong Life of Minnows
Used for Bait

Minnows taken from shallow streams,
or those that are kept in surface water,
usually die soon when snddenly plunged
into cold water. Therefore, when fshing
deep, it 15 a good idea to first play the
hook near the surface, gradually letting it
down into the decper water. In this way,
the minnow will be exposed slowly to the
colder temperature and its life prolonged.

Metal Heel Plate Protects Screen Dooar

Screen-door
hooks often mar
the wood and
paint, wearing a
small groove in the
door frame, unless
some means of
protection 1% pros-
vided. An ordi-
nary metal heel
plate, fastened to
the frame where
the end of the hook strikes, as shown in
the photo, will prevent this.

Fertilizer for Potted Plants

Potted plants can be invigorated by
sprinkling them after sundown with a tea-
spoonful of the following fertilizer dis-
solved in 1 gal. of water. The ingredients
are 1 Ih, of ammonium sulphate, 14 1h, of
potassium  nitrate and Y Ib. of sugar.
Sprinkling should be done two ot three

tinies o week.



Homemade SAW TABLE

By
J. D. Brubaker

ARRIED on vertical slides, this saw

tabhle cam he raiscd or lowered by
means of two threaded rods geared to a
common horizontal shaft, Atted with a
ball-crank handle. After adjustment, the
four slides are locked with wingnuts. An-
other good feature iz the telescoping box
to catch sawdust. A sheet-metal piece de-
flects the sawdust through an opening at
the side over which a hag can be tied to
collect it, The two maotors, connected with
a universal joint to obtain additional pow-
er, are peculiar to this particular mstalla-
tion, as only one motor of sufficient size is
really needed. Usually a ¥4-hp, motor will

is Adjustable

run an 8-in. saw adequately. The base
and vertical pieces should be free from
warping or twist as this wonld cavse the
slides to jam, and therefore the base
should preterably be a piece of 34 or 1-in.
plywood. The box, which supports the
saw arbor, is made up from 1'%-in. white
pine, its exact height depending on the
saw arbor used. The center of an 8-in.
saw should be 7 in. above the base. The
two picces of plywood forming the ends of
the sawdust compartment are 8 in, high.
They should be put in place aiter the
clevating  driveshaft has been installed.
Notches are cut m their bottom edges to

313
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fit over the shaft. Both the moving
and stationary slides are made of 34-in.
mirch, or any other hardwood that does not
swell muech when damp, For clamping,
use is made of 14 hy 2W4-in. carriage holts,
with wingnuts and washers, The cross-
piece at the top of each pair of movahle
slides should be carefully scerewed to in-
sure a rigid joint,

The shaft-hearing hlocks, the vertical
shaft-thrust blocks and the traveler blocks
are of Yi-in. brass, cut accurately to insure
true alinement, The threc thrast collars
are of cither steel or cast iron, 1§ the lat-
ter kind are used, they should be set-
serewed tooa rod held in a chuck, and one
face turned square with the hole.  Miter
rears are setzcrewed to the horizontal and
vertical shafts, Both driving gears are on
the far side of the driven ones to make the
tahle rise when the erank is ratated to the
right. The two vertical threaded shafts
should be adjusted zo that the travel iz 3
in. before the threaded traveler hlock runs
off the end of the shait., The hest war s
to et the whole elevating svstem working
perfectly hefore serewing on the top.

The tahle top is made of a picee of five-
plv vencer, The rectangular haole is cut so
that its left side {(on the center line of the
topt will he next to the saw. The saw slot
is cut by lowering the tahle onto the saw.
The remowvable block 1= held with two

MECHANICS
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flat-head coun-

tersunk woorl

screws, which
fasten into the pieces carrving the mov-
able portion of the sawdust catcher. The
ripping fence is made of hardwood, the
piece helow the table top running in slides
similar to the vertical ones, The motor is
raised from the hase on two blocks to
clear the horizontal shaft. The saw arbor
was made by htting two sleeves on the
ends of a picce of pipe. A ball bearing was
pressed into each end, and the arhor made
g0 as to go in with a light drive fit. Two
picces of 14 by 1-in. strap iron were weld-
ed to the pipe to form the base for moant-
ing the arbor, The top should overhang
at the front to prevent accidental throw-
ing of the switch, as well as for protection
against damage from anv heavy lumber
which might fall on it.

Homemade Hand Soap for Mechanics

Rub 2 dr, of corn starch to a paste with
3 oz of glycerine. Heat this mixture
slowly until it assumes a jellvlike consist-
enicy. Then add 8 oz, of powdered castile
soap atd 2 oz, of pumicestone while stir-
ring over heat. If the mixture is too thick
for uze, add glycerine or water until a suit-
able consistency is obtained. The =oap
may be perfumed with desirable essences.
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Small Immersion Heaters for t

These electric immersion i]l.".'ltl:'l'ﬁl e
signed to run on 110-volt current), are both
practical and inexpensive. Fig. '] shows
the wire-resistance type inclosed iy an 3-
in. test tube. It is fitted with a fubber
stopper having three holes, one to redgive
an B-mm. glass tube, one a short piecd, of
insulated copper wire, and the thirdya
small vent tube. Flare one end of the firsy

tube so that it will be easy to slide in a’

length of insulated copper wire. The wire
is bared at the end projecting out of the
bottom of the tube, and is connected to
the heating element, which is wrapped
around the lower portion of the tube. The
other end of the element connects ta the
piece of wire projecting from the second
hole in the stopper. Fill the tube with
water or oil, preferably the latter, to serve
as a conducting medium to the side of the
test tube, which in turn transfers the heat
to the liquid in which it is immersed. This
heater can be used either for direct or al-
ternating current, whereas the one shown
in Fig. 2 15 for
alternating cur-

rent only., The L RE oA
stopper has three VERT
holes, and two .
zlass tubes con-
taining lead or }
solder electrodes || ~CORK
i | sooenen
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are used,
which project
f helow the

tubes at their
lower extrem-
ity and are
connected to
insulated cop-
per wires at
the top. The
test tube is
filled to the
height indi-
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cated with a very weak solution of
sulphuric acid, the proper strength
of which is determined by first using
water only, then adding the acid
drop by drop tmr:l proper heating is ob-
tained. © Fig. 3 shows another heater for
use on direct current, a variation of the
one just desceribed, Tt consists of one long
and ane short glass tube, both mclosing a
lead or solder-wire electrode. The longer
tube is pearly closed at one end by fusing
the glass over a Bunsen burncr. The hole
should be no more than Y. in. in diameter.
The wire inclosed 1s connected to the pos-
itive side of the supply line. As in the
second tvpe, a dilute solution of sulphuric
acid iz wsed. The small hole serves as a
high-resistanee path for the current and
the clectrolyte there boils quickly, The
heaters can be hung in a solution by
means of a wire holder. To control the
heat, a rheostat is cut in one of the supply

I:ada.—] 3. Em';?itrmau. Madison, Wls.
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Sheet-Metal Tank Incinsrator on Wheels

0ld Sheet-Metal Tank, Fitted with Casters and & S1kd-

ing Ash Pan, Forma This Wheeled Incinerator

Made from an old tank, this wheeled in-
cinerator 15 handy in disposing of waste
material, especially around shops and fac-
torics, A section from the ends of the
tank 15 cut out pear the bottom, as -
theated and a sliding shect-metal pan in-
stalled to allow easv removal of ashes.
The pan projects a few inches at each end
to provide space for entrance of air. The
legs of the tank are fitted with large cast-
ers,—Arthur Kendall, Hamilton, Ont,

Tool to Remove Auto Driveshafts

In order to remove the deiveshaft of a
Chevrolet or Pontiac car, the tool illus-
trated here has saved me hours of labor.
I procured a discarded axle and, after
drilling a ¥%-in. hole about 1 in, from the
ke end, drove a 4-in. pin into the hole and
peened the ends 2o it could not come out.
A large piece of iren, with a hole of suffi-
cient diameter to enable it ta slide freely

Diriveshaft Remover Mades from Discarded Axle

POPULAR MECHANICS

over the entire length of the shaft, was
then slipped on to act as a weight. To
complete the tool a wheel puller with the
proper thread for the axle on one side and
the correct thread for the driveshaft that
12 to e removed, on the other side, is
screwed on tightly. In use, the differen-
tial cover and the ring and pinion gears
arc removed, the tool i3 screwed on the
driveshafit, and this is quickly remaoved by
sliding the weight back and forth on the
bar. A large double nut properly threaded
on both sides may be uzed instead of the
wheel puller, but as most shops have two
or three old wheel pullers lyving around,
the necessity of making a special nut 15
usually unnecessary.~Lucius W, Lamar,
Bellerose, N. Y.

Shoehorn Used as Chemist's Scoop

Chemists and others who often weigh
out powders in small quantities will find
an ordinary shochorn much handier for
this purpose than a spoon. The size, shape
and weipht of
the horn ena-
hle it to hald
quite a bit of
powider, and
allow the user
to remove it
gently by tap-
ping the un-
derside or
edge with his
finger, Also, it
can be hung
on angil when
not in use,

Fire-Safe Insect and Bug Destroyer

One punce of rosin and 1 oz of oil of
amher, dizssolved in a mixture consisting
of 14 gal. of gasoline and 4 gal. of carbon
tetrachloride, makes an effective and non-
inflammable insect and bug destrover. It
may he used in a spray gun to kill flies,
bedburs, Heas, ants, roaches and other
pests, The rosin forms a cake around epgs
and thus prevents hatching. It is not nec-
essary that the destrover be atmed at the
pest to do 113 work., Fmely divided par-
ticles of it in the air that the insects
breathe will kill them.

m Mo s



The TRleSL ot
SOLDERING

EFORE attempting to use any solder-

ing iron, you should frst dress its
faces by filing them smooth, as in Fig. 2,
go that they are free from dirt and scale,
The cleaned iron may be heated over a
gas hotplate, smokeless incandescent burn-
ing coals or with a blowtorch. A tinner
tests the temperature of hiz iron by hold-
ing the bit about & in. from his face. An
iron which 15 hot enough will make 1t
heat felt at this distance and  solder
touched to its clean face will be instantly
melted as in Fig, 1. When the dressed iron
has been heated, some red copper oxide
will be formed upon
its faces, Before the
iron that is coated
with solder can be
tinned, the oxide
must be remaved
either mechanically
or by the use of
suitable fluxes. The
best method of tin-
ning an iron i to
rubr the faces on a
Wock of sal ammo-
niac, as in Fig. 3,
which removes the ox-
ide, and if a bar of sol-
der iz brought in con-
tact with the hot iron
while its faces are being
rubbed on the hlock, a
bright, adherent coat of
solder will cover the
faces, Surplus solder
may ‘be removed by
wiping on a piece of
cloth,

If a large amount of
soldering is being done,
two or three well tinned irons should he
kept heating, as extra irons make it possi-
ble to work continuously, When tinned
soldering irons are heated, a small por-
tion of their surface tin becomesz oxidized
and loses its bright color. A pint jar half

=T /CACrowley

illed with water, in
which is dissolved a
few scraps of sal
atmoniac, 15 effec-
tive for removing
this. Plunge the tip
of the iron into the
solution, as in Fipg.
3, and quickly remove it
immediately after heat-
ing, This will bring back
the original luster. Zinc
chloride, made by “kill-
ing” muriatic acid with
seraps of zine, can also
be used for this purpose.
It i also suitable for
soldering copper, tin
plate, tron, steel and
braszs, and is abeout the
only Aux that will give
good results on steel.
To make cut acid or zinc-chloride fAux,
dilute some commercial muriatic acid with
an equal guantity of water in a large-
mouthed glass vessel, pouring the acid
drop by drop into the water, and add a
few small picces of serap zine, which may

137
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Before the Woark Can
Ee Soldered It Muist Be
Theroughly Cleaned

i
Tt

e b - ACkA

be obtained from old
dry cells. After the
“boiling” haz slackened,
add more zine and con-
tinue adding zinc until
the zolution no longer
gives off bubbles of gasz,
This should bhe done in
a well-ventilated room and away from
open flames, The gas is inflammable hy-
drogen and earvies with it small quanti-
ties of corrosive acid. The zine-chloride
solution iz applied with a rubber brush,
or swab, made from a piece of old inner
tube, It is excellent for most repair jobs
and for general soldering, but should not
he used on electrical connections as it is
corrosive, Electrical soldering requires
either a non-corrosive paste or a specially
prepared liguid Aux. A good inexpensive
paste is made by rubhing together equal
parts, by volume, of zinc-chloride crvstals
and vaseline. A good non-corrosive liquid
flux iz made by adding as many zinc-
chloride crvstals to water as can be dis-
solved, To five parts of this solution add
four parts of denatured alcohol and one
part of glycerine. Shake the mixture thor-
oughly, and it is ready for use. For zol-

MECHANICS

dering zine and galvanized iron a flux con-
sisting of ordinary muriatic acid, to which
has been added an equal volume of water,
should be wsed. This flux should not be
emploved on any other work, Raosin, be-
ing a part of so-called seli-Auxing solders
(rosin-core wire solder) may be used with
almost any metal. Powdercd rosin, sprin-
kled over the cleaned work, will remove
the last trace of oxide and allow the solder
to stick tight to practically all metals ex-
cept aluminum. Aluminum cannot be sol-
dered by ordinary meth-
ods. There are numer-
ous special solders on
the market which are
recommended for alu-
minum. In using these
solders, the directions
furnished by the manu-
facturers must be rigid-
Iy followed, if good re-
sults are to be expected.

Work to be soldered,
must be absolutely clean. Any corro-
sion, grease, rust, or other foreign
material must be removed before solder
will stick. A file or grinder is sometimes
the only tool that will remove it. Emery
paper and steel wool are often used, as in
Fig. 4, and soft metals may be cleaned by

A Bilck Is Useful ta
Apply Acid Flux

scraping with a knife. When the work 18
clean, apply a small amount of flux to the
surfaces to be joined, Fig. 6. Remove the
iron from the fire, test its temperature,
quickly dip it into zinc-chloride flux or a
bottle of sal-ammoniac cleaner, and touch

it to a bar of solder. If the iron is clean
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and well tinned, it will pick up a quantity
of solder, The iron carrving its charge of
solder should then be applied to the
joint. Place the iron on the joint and
hold one of its faces in close contact with
the work, until the latter has become hot
enough for the solder to flow onto 1ts =ur-
face. This will require only a few seconds,
and no rubbing of the iron over the work
will be necessary, When the solder starts
to flow, the iron should be slowly moved
along the seam, allowing the solder to
flow into the joint. Another method iz to
touch the bar of solder to the face

of the iron while it is being slowly

moved along the seam, thus feeding |
the solder to the iron as it is used, -

When a soldering job has been com- II "

pleted, the surplus acid flux should
be removed from the joint, to pre- N
vent corrosion, Should the iron be *5
overheated, its coating of tin o
will be burned and will pre-

sent a white, fHlaky appear-

ance,and dipping in the clean-  $50
ing solution will not bring
back the bright color. If not
too badly burned, the iron
may frequently be retinned by
scouring on a brigk or sal-am-
moniac hlock and applying

fAux and solder, but if it has been badly
overheated, it will be necessary to refile the
faces and retin. Too much flux may roh
the iron of its heat and actually make sol-
dering impossible. To solder a large sheet-
metal job, a heavy soldering copper must
be used, as a small iron will not impart
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PrimallTh sufficient heat to raise the tem-

perature of large objects to the
melting point of solder,

Lead, pewter and white-metal
allovs, having a low melting point,
cant be readily united if a special
solder is used for the job. A pood
solder for pewter may be made
liv melting ordinary tinner's “half-
and-hali” solder, consisting of
equal parts of tin and lead, and
adding to this three parts of his-
muth, The solder and the bismuth
should be melted in an tron pot and stirred
until the whole is completely melted. This
salder will melt at abour 240° F, The
best Aux for such metals is tallow,

Electric soldering may he done in ex-
actly the same manner as with the ordi-
nary stove-heated irons, A large heavy-
duty iron, as described in the June, 1932,
issue of Popular Mechanics, can be used
for heavy work, With an electric iron, the
most frequent trouble results from allow-
ing 1t to be overheated. If a circuit, such
as is shown in Fig. 8, is rigged up at the
workbench, an electric iron may he left
on continuously without overheating, The
lamp in series with the electric iran should
be of such size that the iron will come
to a temperature sufficiently high to melt
zsolder. When the iron is not in use, the
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and then milled to form
the cutting lips, while
edges are provided hy
backing them off with a
file. The threading die is
_ made by drilling the end

—T (| of the rod with a tap
(| drill, while the sides are
opencd, to provide cut-
ting faces, with the edge

PO OF WIRE
SLDER

1

switch should be left open, but when ac-
tually coldering, 1t should be closed to
short out the s=eries lamp and allow the
iron to do its maximum in heating. Elec-
tric irons used in this manner may be
gatelr leit on all day without being harped
or having the tin discolored.

If a large number of ohjects are to he
coated with solder, either as a protection
against rust or so that they mav be more
casily soldered together, it is a good plan
to tin them by dipping in a ladle of molten
solder., Throw enough rosin into the pot
of melted solder to cover the surface and
immerse the cleaned articles, The solder
will completely coat the surface and the
articles may then be securely joined by
clamping them in place and heating until
the solder Aows, as in Fig. 7. This method
is known as “sweating.,"”

Cutting Tools Made of Drill Rod

Several cutting tools that can be made
from adrill rod for emergency use are
shown in the drawing. The rose reamer,
having three flutes equally spaced on the
reveled end, i= made by cutting out the
lips with a file. In making the counter-
bore, the end of the rod 15 frst turned

~DREILL ROD

LLTTHHG §
EMGE =
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LOUNTERBORE

THRLADIMG DIE

Taools for Use en Odd-Size Work

Ernlergl:nl::r Cutei
from Lengths of Drill Raed
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of a mill or beveled cut-
ter. If necessary, the opposite end of the
die may be drilled out to provide clearance
for the work. It is necessary, of course,
to harden these tools before using them.

Warning Flag Stiffened with Slat

Warning flags, used in road-construe-
tion work, can be kept unfurled by mewas
of a narrow
hardwoaod
slat, fastened
diagonally
across the flag
as shown, A
strip of red
cloth, sewerd
to the ilag,
forms a pock-
et for the slar,
The weight of
the slat keeps
the cloth ex-
tended, and
when the flag is 1o be put awav, it is a
simple matter either to remove the slat
or told 1t upward against the stick as in
the lower detail—A. T. Lawton, Ottawa,
Canada,

Application Keeps Mosquitoes Away

If the face, hands and other exposed
parts have received an application of a
mixture consisting of 1 oz. of glvcerine, 5
drops of creosote and 5 drops of encalyp-
tus, mosquitoes will not come near. The
odor is very effective in preventing bites
and is not unpleasant to the user.

f[To make commercial crack filler harder
and tougher add 5 parts of wheat flour to
12 parts of fller, using water in the usual
way to make a stiff paste.
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A Small Greenhouse for All-Year Gardening

Built in vour
time, this greenhowse will
cost only a little more
than a garage of the tame
dimensions, Excavate to
a depth of 30 in., with 7
in, additional for the footings. The exca-
vation should be somewhat larger than
the floor plan to permit zetting the forms
for the concrete, For the latter, use three
parts of dry clean sand, four parts of
gravel to one part of cement, and sufficient
water for pouring consistency. Set a num-
ber of anchor holts along the top of the
wall to hold a 2 by 4-in, 5ill, Four corner
posts and a door frame are made of 2 by
4-in, stock, Studs and rafters of the same
stock should be spaced 15 in, on centers,
which permits the 14 by 20-in. panes to
overlap on the studs and rafters 1% in. A
narrow strip 15 nailed along the center of
the studs and rafters for brads to haold the
panes. On the roof, the lower edges of
the panes overlap, but this 15 not neces-
sary on the sides, provided they form a
snug butt joint. Putty is put along the

.*L||:| e
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cdges of the rool panes
and the ridge piece is
capped. At cach end,
there 15 a window for
ventilation, manipulated
by 2 sash cord through
pullevs, The door opens
inward, and the concrere
:-I.'lil".'.'.';_‘.' :-|I-.|'.]:.-:| E.II.: '|'l.'l.l-
tected by a 4-1n, parapet
to prevent heavy storms
from flooding the floor.
The latter, by the way,
should be covered with a
4-in, layer of gravel for drainage. A hot-
water system is preferable to others, with
the piping running under the plant hoxes
or along the concrete walla, Uniform dis-
tribution of heat 15 necessary. A stove 12
not advisable, as it will overheat plants in
the immediate vicinity and neglect those
in the corners,

Auto Top Patched with Asphalt

Small holes m an auto top can ecasily
be patched with asphalt heated antil it
flows freely. Cut a piece of cheezecloth
slightly larger than the hole to bhe re-
paired, and pour some of the hot asphalt
over it, taking care not to put on too
much. It will spread out thin and make
a neat, waterproof patch, which, if thin,
will not run when heated by the sun,



ments. Four the water

42 FTOPULAR MECHANICS
& e wnciailagy 'Y substituting water col-
b N T OrS for the opague pig-
= % 5&-;...,-.-"- X

Maching Fed by Hay Loader Bales Scattered Straw Left in Field by Com-

bined Harvester and Threaher

Baling Straw Left by Combined Harvester

A method of baling straw after grain
has been cut and threshed with a com-
bined harvester, has heen devised by T, I
Mayer of Purdue University., The baler,
havimg a platform built on cither side for
workere, has a hay loader fastened along-
side, which feeds the straw onto a rack
from which 1t 15 pushed into the baler.
Guards made of iron rod protect the
worker whao fecds the baler, The entire
outfit is drawn by a tractor or by horses.

Lustrous Paints for Glass

Sign painting on glass can be done with
a mixture of water glasz and artists' dey
colors ground together ina mortar. Paint
matle by this process 15 opaque and flows
freclv. A transparent paint can he made

glass into the mortar and

atledd the color in =mall

uantities, stirring con-
. stantly. To test the depth
of the coler, smear some
of it on glass and view it
from the unpainted side
Zine white produces an
opaque white, while
bronze powder gpives good
rezulte for lettering in
gold, Aluminum powder
should not be used, as its
chemical action is injurious to the water
rlass. Signs made with water-glass paints
are mast effective when lettered in re-
verse, and viewed through the glass. If
the gign is to be exposed to the weather,
it should be protected with a coat of spar
varnish or asphaltum paint. If kept in
tightly corked bottles, which should be
well shaken before use, paint made by this
process will keep indefinitely,

Tin Cans Protect Young Plants
from Cutworms

The following method has been zuccezs-
fully used in preventing the -I',Hlﬁlil.“g’ht of
cutworms on vepetable and other plants:
Remove the tops and bottoms from a
number of tin cans and smooth the inside
edpes with a fAle. Place the cans on a
hoard to enable easy handling, Rl them

350 BLUEPRINTS
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Rowhboats, hydroplanes, model ships and
airplanes, toys, garden furniture and or-
namental fences, and numerous other proj-
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to cover mailing costs.
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with good soil and plant two or three
seeds in each can to insure the survival of
one strong plant in each can, keep the
plants indoors during cold weather, but
expose them to the outer air and sunshine
on mild days. When ready for outdoor
planting, make holes the correct depth
and lower the cans to the level of the sur-
rounding ground, Pour water around the
inside edges 2o that the cans can be drawn
upward without disturbing the soml in
which the plants are rooted. Allow the
lower portion of the can to remain in the
ground about an inch, which will effec-
tively prevent cutworms, which erawl just
below the surface, from getting to the
plants, Use of the cans also was found
to hasten growth through the longer re-
tention of moisture, and to prevent wilting
and other sethacks,

Cork Holds Window-Display Cards

Pinned to the lower edge of a window-
display card, a small cork will hold it in
an upright position, the bevel of the cork
keeping the card at a slight angle. For

' small cards,
only one cork
is nCCcessary,
but for larger
ones it 15 ad-
visable to use
a cork at each
end, The size
of the corks
to be used for
this purpose
depends, of
course, on
the height of
the cards,

Water Glass Fills Dents in Cuts

When a stereotype or halitone has re-
ceived a sharp dent, which shows up a3 a
white spot in printing, it can usually be
made serviceable by placing a little water
glass in the hollow and allowing it to dry.
Care should be taken not to get any of
the liquid on the surrounding surface of
the cut, After the water glags has dried,
polish the face of the halftone with a piece
of smooth paper to remove the surplus.—
Floyd Sutton, Versailles, Mo,
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HMail Eegs, Mounted om Three-Wheeled Trucks, Serve
as Portable Binz in Btore

Wheeled Truck Holds Nail Kegs

A Wisconsin hardware merchant uses
nail kegs for portable hins by mounting
them on three-wheeled trucks. The frame
iz made of flat iron, bent into triangular
shape as indicated, ecach corner being
shaped into a loop to receive the shank of
a heavy caster. On two of the corners
extra loops are formed to take a support
which holds up the front end of the keg.

Washer Aids in Grinding Valves
with Screwdriver

When grinding valves with a screwdriv-
er, it is rather difficult to keep the hands
from slipping
off the handle,
duc to the nee-
essary down-
watd pressure
on the valve,

T

A SHER

2 . AP SOLDERED
A larpe wash- S e
er soldered to OR HAMDLE

the shank will FERRLLE

overcome this
trouble and =
keepthe hands =
on the handle
regardless ot
the pressure
exerted.




By
W. Clyde Lammey

Part I—The Workbench

_%-“" the home workshop is usn-
i

ally built up over & period of

time by additions needed, the
workbench should be designed to
have plenty of space for storing

tools and equipment. The hench
shown in Fig. 1, is well snited to
average requirements and differs
from the usual cabinet bench in that the
entire space below the top is utilized for
drawers. Figs. 2 to 5 show details of its
construction. The method of joining the
frame iz guch that the work may be done
with the simplest hand tools. If the over-
all length as given is too great for the
available space or for individual needs, it
can be reduced to suit. For durability
and rigidity, as well as appearance, a bench
of this tvpe should be constructed of sea-
goned hard maple, with the exception of
the end and back panels, the drawer run-
ners and guides, and the drawer bottoms,
sides, and backs, which may be of any of
the cheaper woods, preferably white pine.
The end and back panecls are of Y4-in.
birch plywood and the drawer bottoms
may be of the same material.

The wark of building the hench hegins
with the end and center frames of the un-

X4

fderstructure, which are assembled from 2
by 4-in. maple, the cross-sectional size of
which is wsually 13§ by 334 in, after sur-
facing on the four sides at the mill. The
stock 15 cut to the lengths indicated
Figs. 2 and 3, both top and bottom cross-
members being the same length and hav-
ing both ends beveled equally. After cut-
ting the four members of the two end
frames to length, they are grooved I by
L4 in. on the inner edges, the groove cen-
tering 54 in, from the outer face. Al-
though the best construction would re-
quire that the back panels be let into
grooves, this 15 unnecessary, as the panels
may be tacked to strips nailed to the top
and bottom stretchers and the end and
center uprights. Triangular strips, ripped
from hardwood and tastened in place with
finiching naile, will serve as molding. The
same method may be used in placing the



end panels, if vou have no suitable means
of grooving the hardwood stock. As will
be noted from details A, B and C, in Fig.
2, and the corresponding details in Fige,
3 and 5, the four corners of the frame
are joined with pinned mortise-and-tenon
joints, Exact size of the mortises amd
joining tenons is of no particular impor-
tance, except that the shoulder cuts should
be square and the tenon should be a snug
fit in the mortise. After the joints are
made, the panels are placed in the grooves
and the surfaces are coated with casein
glue and drown tight with clamps, While
in the clamps the Y-m, holes for the pins
are bored, and the latter are driven in
amd the ends trimmed fBush, The bottom
atretchers are let into the uprights both
front and bhack, as will be noted from Fig.
5, detail C, but the top stretchers are let

into the center irame only, the ends being
tenoned into the uprights at both iront
and back, Care must be taken to get the
top and bottom stretcherz exactly the

same distance apart throughout the
length, or there will he difficulty in fitting
the drawers, The tenoned ends of the top
stretchers are pinned as before, but arc
joingd to the center frame with heavy
screws, the heads of which are counter-
sunk below the surface and the haoles filled
with hardwood plugs or wood serew-hole
huttons, Likewise the hottom stretchers
are joined to the uprights with heavy
serews. All joining surfaces are gloed.
With the bench frame built, the drawer
rail and runner frames, shown in place in
Fig. 1, are fitted. First the front rails and
supporting uprights are cut to fit in their
respective places. Use YWHg-in. maple for

fLE




these and rip the strips
134 in. wide, Both rails
and uprights are notched
half their width, s that
they will ||r Luggﬂlf.'_r ‘I.'ﬂth
the cdgesflus !

fug, hnt‘.h “the
v *%.%r Tet
ﬁqﬂ i:hhi'ra me
the erd: and

-'.r.l'r-" TH in

deep, I'_u:m" sufficient to
provide a 51111.:11}]: bear-
ing. When cutting the
notches, care should be
taken to insure a neat hi,
and the center-to-center
distance each way must
be exact. After the
notches are cut, the parts
are plued in place. The
hottom-drawer runners
are nailed to strips tacked
to the inner faces of the front and back
stretchers.  Although the intermediate
runners may be simply toenailed in place,
a hetter method is to dowel them by first
drilling j-in. holes into the back edges
of the front rails, stopping the drill before
it breaks through. Then short pieces of
I4-in. dowel are driven into the holes, and
corresponding  holes are drilled i the
joining ends of the runners, the same dis-
tance apart at both ends. One end of the
runner ig driven onto the dowels in the
front rail and the other end is placed in

BETAIL AT B

position, after which
13-in. dowels are driven
through from the outer
edges of the back rails.
The puides are simply
strips nailed to the cen-
ter of each runner.
Building up the hench
top i3 the most difficult
part of the construc-
tion, as it invalves the
edging and joining of
heavy stock, as in Fig.
4. With care, accurate
work can be done with
the jointer plane, however, and if six or
cight bar clamps are available, it 15 com-
paratively easv to dowel and glue the sev-
eral pieces to form the top as shown.
Birch dowels, ¥4 in. in diameter, are used.
Care must be taken to get the dowels ac-
curately centered on each joining cdge,
amd when clamping the work, the bar
clamps should be placed alternately on
opposite sides.  If the clampe are placed
thus and drawn up wniformly, they will
exert the necessary pressure without
springing the parts out of true. The top




15 hnished by planing first across the gran
to true off the high placeg, then length-

wise and afterward sanding it smooth.

The top is fastencd with heavy scrows,
the heads being countersunk below the
surface, and the holes filled with hard-
woot plugs, eut and sanded flush. Anath-
er method of building up a top of this size
is to glue and screw together two YMa-in.
birch plywood panels, making a top 153
in, thick. The edges are planed true, and
facing strips of 34-in. maple are mitered
at the ends and glued and screwed to the
edges of the top.

The front pieces of all drawers, except
the two fitting the top compartments, are
of the raised-panel tvpe., The sides are
cut fo 'Ir'mflh from Vi-in, stock, grooved
L4 by &4 in. to take the bottom and back,
and the sides are simply glued and screwed
to the front pieces. The bottoms should
be a loose fit in the grooves and only the
hack piece iz glued in. An allowance of
¥4 in, should he made over the top and
sidles, otherwise the drawer will fit the
opening too snugly and will swell and
stick if exposed to dampness.

The bench is completed with brass pulls
on all drawers, a rapid-acting vise and a
planing stop. To finish, sand and apply
two thin coats of white shellac, The board
at the back cdge of the top may be any
width the builder desires, or it may be
omitted and a plvwood panel substituted
to provide space for tool racks, as in Fig.
1. The tool panel mav be fastened either
to the wall or to the bhack of the bhench,
Fig. 6 suggezts methods of hanging tools
most frequently used on the back panel,
In addition to the common tools shown,
it ig best to hang, by means of suitable
racks, all edge tools, such as hand and cir-
cular saws, chisels and gouges, spoke-
shaves, and the like, In this way, the edges

will be protected against damage that

wotlld resalt were they placed in the
drawers, and the tools are alwavs within
reach when needed,

Filing End of Threaded Stoclk Helps
in Starting Nut

Crosg-threading when starting a nuat
can he p1 evented by filing away one-half
of the first thread.
When threading over-
size stock, it is helpful
to grind the end down
as shown in the lower
detatls, which permits
a e to take hold bet-
ter than when it is ta-
pered. Im the absence
of Lm] oil, candle shavings make a good
lubricant for thread-cutting dies and taps,

[ Cleaner for old copper and brass ware
can be made by mixing 3 oz. of Spanish
whiting, 2 oz, of tripali and 14 oz, of finely
powdered oxalic acid; apply the polizh on
a clean damp polishing cloth.
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Cutting Blades on Bench Vise Make
Powerful Shear

.H'r"'"
RITT

(EDGES GROUND,

Toal-Steel Curiong Blades,
Scrovwed to Vise Jaws, Dlake
Powerful Shears

Poweriul shears can be made by screw-
ing cutting blades of tool steel to the jaws
of a machinizts” benel vise, The stecl is
annealed and then drilled and cut to the
shape shown in the detail, after which it
15 tempered and the cutting edges ground.
Corresponding holes are, of course, drilled
and tapped in the vise jaws [or attach-
ment of the blades.

How to Remove Mildew Stains

Alildew stains may be removed from
eloth after washing in the customary man-
per and immersing in hydrogen peroxide
or in a solution of chlorinated lime while
atill damp., Then cxpose the spot to the
sun's ravs. If the material to be hleached
is colored, a test onm a scrap piece or on
the selvedge should he made to determine
whether or not the dve is affected.

Acids Have Many Shop Uses

Acids can be adapted to many uses in a
shop, other than soldering and etching.
Immersion in nitric acid, for instance, will
reduce the size of a metal part when it 15
just a little too large for the purpoze at
hand, A slight application of acid will
also, due to its corrosive action, slightly
increase the size of metal pieces, Loose
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nuts, machine screws and collars that have
a tendency to work loose, can often be
tightened by applying a little acid. Loose
tool handles can sometimes be secured
by dipping the metal shank imto the acid
and rolling it in metal filings, before in-
serting it into the socket. Care should be
taken, of course, not to get acid on the
hands or clothes. Any container can be
made into a good acid receptacle by im-
pregnating or coating it with melted par-
affin. A medicine dropper is good for ap-
plying small amounts of acid, or a small
ladle may he cut and hammered out of
sheet lead, but a rubber brosh is better
for applving muriatic acid along seams
when soldering, To keep acids out of the
reach of children, yet readily accessible, a
small locker with a self-closing and lock-
ing door is especially good, as it cannot
be left open inadvertently.

Thumb Plane for the Modelmaker

Made of hardwond, a piecce of hacksaw
blade and a couple of screws, this small
plane is wseful in shaping wooden parts
for models. The body of the plane con-
sists of two pieces, which clamp the cutter
securely between them. If care is taken
when grinding the blade to shape, retem-
pering will not be necessary. The detail
shows a number of variations of this idea
along the line of small molding cutters.

GUTTER MADE
FROM HACKEDN BLADL

.
T

RS

| - T DABBET FLAME

BOGY GF PLANE
S0E PLATE BEssDED

" I —

Thumb Flane to Bmosth Small Pleces [n Handy Addi-
vion to the Modelmaker's Eit



POPULAR

Auto Generator Funs as a Motor
on Thirty-Two-Volt Current

After discovering that almost any type
of auto generator would operate as a mo-
tor on a 32-volt svstem, I mounted onc on
a stand to dove an emery whee]l eguipped
with a buffer and a chuck for drills. The
stand was made by screwing one-half of &
differential housing to the Hoor, in a ver-
tical position, and mounting & board on
top of it. I zcrewed one end of the board
to the wall to make the stand maore rigid.
This arrangement, with which T was able
to do grinding, drilling, ete., can be ap-
plied by anvone at practically no cost
where 3Z2-volt current iz availahle—C, 1.
Warner, Washington, Towa,

Clamps Hold Wide Work in Vise

Wide work can be held in a small vise
by gripping two clamps at an angle in the
vize, as indicated. The clamps should be
arranged so that the screws can be forced
down on the work securely. This method
isalso conven-
ient when the
ends of two
short pieces
must be hut-
fed tightly 1n
soldering.
—H. Moore,
Hamilton,
Ont., Canada,

Rough Edges on Glass Smoothed
with Emery Stone

Fine pumice and emery stone will
smooth sharp or rough edges on glass,
Dip a coarse emery stone in water and
rub it over the glass with a forward mo-
tion until the edge is removed. Then re-
peat the operation with a medium stone
and finish with a fine one, Next smooth
the cdge with pumicestone and polish it
with a piece of felt or woolen eloth. With
a little practice, vou will he ahle to obtain
a rounded and highly polished cdge—Joe
Williams, Los Angeles, Calif.

[ When putting on a new engine-head
gasket, the evlinder-head studs should be
retightened after the engine has heen run
long enough to be thoroughly heated,

MECHANICS

245

Rallecs at the Ends of Saw Table Reduce
When Ripping Heavy Stock

Rollers on Saw Table Help When
Ripping Long Board

Friciion

Mounted one at each end of a saw table,
two rollers will allow heavy stock to be
fed into a saw with ease. Metal brackets
hold the rollers slightly above the top of
the table to eliminate the friction caused
by the work shding on the table—W, Fred
Tensen, Little Ferry, N. L.

Depth Gauge for Drilling with Lathe

Clamped to the tailstock spindle by
means of a small V-block and woodwork-
ers’ clamp, a rule can be held to project
lengthwise over the tailstock frame, By
noting the measurement in respect to a
line scribed on the tailstock, the spindle
can e moved any desired distance by ol-
serving  the relation between the rule
pradoations and the mark on the tailstock,
—Henry 5. Laraby, New Haven, Conn.

Drilling te Any Desfred Depth with the Ald of a Ruls
lamped to Lathe Tailstock Spindle



350

Extra Leg Keeps Painter's Ladder Straight

Adjustable Extension LE:_F Ktﬂi}! Ladder from Sliding
Toward One Side on Uneven Ground

When setting a ladder on sloping
ground, this adjustable leg will help to
keep it from tipping toward one side, The
leg is a length of 2 by 4-in. hardwood with
evenly spaced notches cut on either side.
An iron clamp, wide enough to fit the leg
of the ladder, is bolted to it in the posi-
tionn indicated. When the leg is in posi-
tion the notches engape the rungs of the
ladder so that it will be held in an upright
position. The clamp supports no weight
hut insures that the extension leg is held
firmly against the side of the ladder.

Sheaf-Band Cutter for Pitchfork

Farmers
feeding grain
i the sheaves
catt make a
useful band
cutter by riv-
eting twao
mower oOorF
binder-sickle
blades togeth-
er over two
tines of a
pitchtork as
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shown., To use the cutter, hold the sheaf
down with one foot, shde the outer tine
under cord and run the blade up to cut it.
—Arthur C. Schofield, Craven, Sask., Can.

Giving Lathe Tools Extra-Hard
Cutting Edge

Forgings and castings, which have ex-
ceptionally hard surfaces, can easily be
machined with a tool that has been espe-
cially treated for this purpose. It i3 sub-
jected to the usual hardening methad, but
just before it comes to the quenching
point, reach into the furnace with a long-
handled horax spoon and pour a thimble-
ful of cvamide of potassinum (poison) on
the point of the tool: then immediately
quench it in oil. Be sure that the handle
of the spoon is about 2 ft. long, for cva-
nide spatters when applied to hot steel,
This method produces extra-hard cutting
eldpes for machining such work,

Stud Extensions on T-Slot Bolts
In order to climinate the necessity of
keeping a variety of T-slot bolts en hand
for use on the bedplates of milling ma-

chines,planers
5TUD
P ExiEnsion

and shapers,
. -

exlensions
can he made
from studs.
An extension
nut is screwed
onto the end
of the T-holt
and an extra
stud 15 driven
into the nut,
a5 indicated in
the drawing.

Storage-Battery Corrosion Serves
as Soldering Flux

After experiencing tronhle in getting
solder to adbere to a piece of steel by or-
dinary methods, [ took zome of the cor-
rosion, or copper sulphate, deposited on

‘the positive pole of a storage hattery, and

rubbed it on the work, This caused a thin
copper deposit to form on the steel, and
after removing all the sulphate, no trouhle
was experienced in getting the solder to
stick.—C. H. Peterson, Torrington, Wyo.
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Water-Pump Packing of Rawhide

Shafts on  centrifugal water pumps
sometimes score or wear down in grooves,
which soon grind out the packing. This
trouble can he overcome by substituting
rawlhide for the regular packing material
as it will wear longer, and when wet,
swells and seals the pump 5o that no wa-
ter can leak out, The pump on my car
has been packed with rawhide for over a
vear withont the need of renewal—Irl
Gordon, Akron, Ohia,

Spray That Kills Plant Parasites

A sprayv that will destrov most plant
parasites can be made by dissolving 3 Ih.
of copper sulphate and 3 b, of quicklime
in 3 gal, of water, This sprayv mav also
be used on apple, pear and cherry trees,
It will control most cases of apple scah,
bitter rot and cherrv-leaf blight and will
not cause any scalding,

A Homemade Calf Muzzle

A rood cali muzzle can be made from
sheet metal, cut and bent over two wood-
en pins as shown in the detail. One end
ot each pin is rounded to prevent injurv
to the calf’s noge, Cotter keys, slipped in-

to holes drilled through both metal and
pins, hold the latter in position and pre-
vent loss of the muzzle.—Luther Strosni-
der, Onaga, Kans.

R
S
- Y

Here Is a Sheet-Metal Muzzle That Weans Suckling
alves without Injury to Mother
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Rib cn Salderlng Iram
Enables Warker te Tin
MNotches in Commutas
tor Segments Quickly

Rib on Soldering Iron Fits
Commutator Notches

Soldering coil leads to commutator seg-
ments can be done easily if one side of the
soldering iron 15 filed down to leave a rib
near the point, as shown in the detail,
This fits the narrow 2lot in the end of each
segment of the commutator, and enables
one to tin the slot before inserting the
coil ends without getting the solder all
over the surface of the segment.—John A.
Blaker, West Auburn, Mass.

Scrubbing Floors with Liquid Soap

Anvone who has much Aoor scrubbing
to do, will be interested in the fact that
the sleeping-car industry was able to effect
a great saving of soap by using a solution
mstead of bars. It was found that 12 1b.
of chip soap dissolved in 30 gal, of water,
made a solution that rubbed up to a good
lather, For floors stained with oil or
grease, add a hittle lve or washing soda,
but not for use on painted or varnished
surfaces, For tile foors, it may be neces-
sary to sprinkle fine sand or pumicestone
as an abrasive before scrubbing. The so-
lution is effective for cleaning Wilton car-
pets by spreading it on the surface and
acrubbing it up to a lather with a brush.
The stiff suds are then scraped off and the
carpet sponged lightly, The nap dries
quickly in a clean and Auffy condition.

[ Blocks and deadeves for model zhips
can be made from heavy leather, by cut-
ting out circular pieces with a punch of
the proper size.
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CanYou Solve #e Puzzles?

: E /55D ,.Ll«:-.ﬂ“
M h
5 Perkins stood on Main street, friends

on the opposite side discussed his age.
One of them sawd: “If you are smart
enough, this will tell vou. He is twice as
old as his wife was when Perkins was six
vears older than she is today, and today
their combined age is fifty-four years."”

TAMONDS are valued according to
the squares of their weights. If a
diamond of one earat is worth $100, then

CARITRTTE

a two-carat diamond would be

worth $400, A pair of carrings

By were feceived in exchange for
SAM LOYD two stones of different sizes.

__:l_,‘ [t each four

welghed one or more carats,
no fractions, and a fair basis of
lnation for all 15 5100 1or a single-carat
stone, and assuming that the jeweler’s
profit on the exchange was 20 per cent of
the value of the pair of earrings, what
would be the least possible value of the
two stonest A locket set with 1000 gems
of three kinds, diamonds, sapphire: and
turiquoises, cost 2L, Each diamond
was worth 3100, each sapphire %30 and
each turquoise 5. How many of each
kind were uzed?

of thne StOones

Answers to Last Month’s Puzzles

The diameter of the shait hole, 3} in., is
15 of the diameter of the stone, 1599 in.
The square of 5 represents the area of
stone and hole, or in other words, the
stone area is twentv-four parts and the
hole one part, The twentyv-four parts be-
ing one-half the area of the original stone,
then the stone consisted of forty-eight
parts stone and one part hole, or forty-
nine parts, and the square root gives the
ratic of diameters between stone and hole
as/ to 1. Therefore, seven times the diam-
eter of the hole, 317 in_, gives 22 in, for the
original diameter.

The cheese originally cut was worth 25
cents more than the price of 1% Ih, The

452

customer took half of that: a piece worth
1284 cents plus the price of 55 1h. It cost
her 10 cents less than the price of 114 Ih.
Therefore, 2244 cents plus 5§ Ib. would
amount to the same as the price of 134 lh,
Five-eighths of a pound wounld he worth
2215 cents, and a whole pound, 36 cents.
The customer hought *¥g b, for 33 conts,
Originally she laid 45 cents upon the coun-
ter to pay for 114 Ih.

The add and even numerals in Mrs. Ter-
williger's puzzle are arranged in sums to
total alike, as follows:

79 1 B4 i
5 ]
8% 84 %
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..« succinctly axpresses the atmosphere Hotel Fort Shelby
has created and maintained through its vigerous and
untiring devotion to the guests’ welfare and comfort.
d The mojor percentage of Hotel Fort Shelby patrons
age embraces people who stop there every time they
visit Detroit. They are genvinely oppreciative of Fort
Shelby's ability to administer to their needs courtecusly
ond efficiently. § Hotel Fort Shelby's location in the heart
of Detroit's shopping, theatre, financial, insurance ond
wholesale districts is a happy one; no other large hotel
is so near the principal railway terminals, oirports and
steamship piers. 900 units ... all equipped with servidor,
private bath and circulating ice woter. Rooms os low
as $3.00 per day . .. suites $10.00 and upwards.

Matorists are relieved of their autamabiles al the deer withaul
service charge. 'Write for free rood map, and your copy of
ﬂﬂqfﬂ-# widh Fl'l".n:”l'rll.p.:', ™ Swr I.rm"qw and ﬁun'rl:lll'rla megaTing

qoree JOI1 % v

"TAGLOW WITH FRIENDLINESS"
E. J, BRADWELL, Manager

DETROIT

Whed doriding (o adevertigors plidgse piediiot Pogdidas Wochanics
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The Wallire s 4% inchas lﬂﬁ"r.
Fi4 inches high

for you is Worktime ior
EVEREADY WALLITES

B e ~

FOR CLOSETS

Tue Eveready wireless-electric Wallites that are
e useful in your cellar, closets, attic and garage

won't gel a rest this summer! For thex'll go
with yvou on your vocation, Summer coltages

seldom have enoungh lights. Wallites are just
what you need! They operate free of wires and
regular electric-current. Power is supplied by
two extra long life Eveready Batteries, You can
put up Wallites and take them down on a
minuie’s notice! Only £1.55, without batteries.

. g,
A Giant EvEreapy. The most
entisfactory flashlight ever made!
Shoots a brilliant beam of light
for more than a quarter-mile,
Can also be focused to a bright
eirele of light for elose by, Used
by the U, 5. Coast Guard. Ideal
for boating, camping. Only 3,
without batteries, Ask for 2645,

#

Evernady Flashlight Mariers
dea have longer [ifs, Decasss
of the metal fep. No old.
Fowahloned srmeseompound spad,
Dmly 10e. )

EVEREADY

WIRELESS=
ELECTRIC

LIGHT

NATIONAL CARBON COMPANY, INc.
General Offices: New York, N. Y.

Fnit af Uandan Corbide [HE ond Carbon Lerporatian

BIG CITY ANIMAL TRAPPING
{Conticued from page 262}

would have to go toward the open cage
door.

“Git in there,” he velled suddenly, At
the same time he jabbed with the ice shav-
er and discharged the revolver. With a
single spring the animal dived for the
cage, landing inside, and the half-paralyzed
kennel man let go of the door which
dropped with a bang. “You muost never,”
said Hyan, “let an animal know you are
scared.”

“What are your hands shaking and
trembling for then?” demanded the cha-
grined kennel man,

“Oh, I'm scared all right,” said Rvan,
“but I gaid nothing of that to the lion."

Onece not long ago the alarm flashed to
police headquarters, and then relayed to
the animal shelter and Ryan, was an-as-
tounding statement that -a hotel near
Times Square was full of big snakes. There
were two m the deserted lobby when Eyvan
came, and he saw another slithering down
a staircase. He recognized them as py-
thons. With a forked stick he pinned the

heads of each in furn to the thick carpet

ahd then dropped them inteia sack,. MNone

“was more than seven feet long:. The one

he found out on the fire escape, six stories
above the street, was eight feet long; and
there were two more loose in the room
irom which the others had escaped. The
owner, 2 woman snake charmer, having
lost her job at Coney Island, had left the
snakes free in her room and somebody
opened the door,

“Naw,” said Rvan, “I wasn't scared. I
had on my dog-catcher gloves.”™

“Well,” said Doctor Garbutt, “the time
the boa constrictor got loose down in the
Bowery I was scared. A man who wanted
to buy a bip snake for a show asked me to
look at thiz one to see if it was free from
skin disease. I went to the animal deal-
er's store. The walls were lined with cages.
The cage in which they had the boa con-
strictor was higher than a man's head.
One of the emploves put a leather strap
around its neck quite deftly and drew it
part way out of the cage. Then another
man took hold and lifted out another
vard: and then another man, dnd so on,
until six of them had the credture stretched
on the floor where T eould look at it. I

[Continued to page [14A)

When writing to adeertizgers ploase menfion Popular Mechanfos
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MOTORISTS MADE
THIS DISCOVERY

It thia, . . you don’t get so tired on long drives—when
you wear an athletic supporter.  And—yon're morse
comfortable,

Wear o Aupperier on your next hmg Lrife. Salesmen
are doing it. And tourists. And chauffenrs. And bus
drivers. They tell us that it is a real discovery. Try it!

Preventing fatigue by wearing an athletic ﬂu{tunu
iz not an iwdea for moboriais “"I}'+ Th-a Barme nehit
comes to the man who spends long pours walking or
standing, whether he be postman, golfer, or clerk.
ﬁg:lill—-lrj" it.

Of course, for strenuous gports or heavy lifting, the
troined athlete’s rule is the only safe one to follow:
Always wear an athletis pupporter. . . . Ask your
druggist for PAL, the good supporter made by Bauer
& Black., Oune dollar,

DIVISION OF THE KEMDALL COMPANY
Chicoge . . Mew York . . Terenle

FREE DMK LET—"Guard the Vital Zone™—iella what
every man shoald know abnng the Tarsetion ol am
atldnti= B ler. Mail ahfs coupon io Bawer & Black,

250 5, Dearborm 54, UChicago, FM-E
g f-1, T S e | (L e S PR G P e O e

Ankdreas,

A i ok 1 e ] PP P e oy Ll
g fa Canada, Adedress B "-lru'ullulrl: .-rrlr “Terenie
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Its

keeps shop
expenses

If you've been using any oil and every
oil in your shop, switch to 3-in-One and
watch shop expenses hit the toboggan!

Here’s an oil that does triple duty 1o
save expense by giving beller protection
to all equipment. As it oils it cleans away
gum-forming dirl; then prevents rust.

Three ine oils are blended in 3-in-One
to give it this triple action. That’s why
no ordinary oil can equal it for shop
use. Sold in handy eans and bottles.

Three-in-One (il Co., New York

3-IN-ONE OIL

CLEAMNS - LUBRICATES - PROTECTS

BIG CITY ANIMAL TRAPFPING
{Contmueed from page 114A)

was down ncar the middle where its body
was thick as a man's thigh when ‘the head
whipped out of the noose, Instantly there
waz a yvell and all of the men let go and
jumped away.

“I did not know a snake could move so
fast. Someone had the presence of mind
to lock the front door. It was the pro-
prictor who succeeded in throwing a cloth
over the boa’s head and then inducing the
other men to wrestle its writhing body in-
to submission. They had their hands full
and I tried to help by opening the cage
door. Consequently, when the men near-
est the head let go, two vards of boa
struck at me. I saw deep in its whitish-
red throat, saw its inward-curving fangs—
and ducked. It scraped my cheek and ear
and covered my face with its sahva., Why,
those teeth were like stilettos™

Most of Ryan's hardest work hasz to do
with harse rescues, Im 5|:|mm|:'r,'thel1; drop
from heat prostration and he brings them
to the hospital in the ambulance. In win-
ter, they slip and fall on icy strécts and he
pets them back on their feet.  Often a
horse's leg slips into a sewer catch hasin
through the slot in the curbstone. Seem-
ingly Ryan alone knows that the only way
to extract a horse from such a situation s
to remove the shoe from the trapped foot.
Then the hoof can be contracted, or \-r}I.LL-
tled, enough to get it out.

G'r.n:t,: the horse he was sent to get was
in a coal company’s stable.-yvard. Each
time it was approached it charged. Ryan
lassoed it, secured it in-his ambulance and
was driving back when in his rear-vizion
mirror he saw something that sent shivers
down his spine. The horse had lfted a
foreleg and was biting its knee. That,
Evan will tell you, iz a symptom of rabies.
Hiz paszenger was a rabid horse, He has
seen two in twenty-one years. Of cotr'ze,
it had to be shot. o

Rabid horses, frantic elephants, truant
monkeys and foot-loose lions are just part
of the day's work for Ryan, but when he
surveys the work at the end of a vear, it is
the reseue of eats that stands out as the
high-water mark of his tronhle,

Cats are constantly getting themselves
into difficult situations, Then they call for
help, and generally it 14 H'n"m who has to
go to the rescue. He always gets his cat.

When writing fo advertizers ploase meilion Popeier Mechanics
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SKYSCRAPERS OF THE FUTURE -~
{ Continued from page 178)

our buildings at less cost and design them
to last only just as long as their interfor
equipment will last, Lowered cost and
more frequent replacement may point the
way for the lzlltiln;][n@,r industry to adjust its
production costs in line with other, hUEi-
ness.

Science, mechanization and factn:r:r
methods are entering the building indus-
try. There has been more advarice in the
past eighteen months through the nse of
new materials and new methods than in
any previous hundred years in the history
of the world. If we change our obsolete
building laws, I am convinced that the
tall buildings of the futurs, intended to
last only two decades, will be built for 30
cents a cubic foot, compared with 60 cents
to §1 per cubic foot of space for struc-
tures built in the post-war period up to
1530,

Think of what construction such as thés
will mean to business in general, The bus-
mess section of any city fluctuates:ani
moves in a féew years. The hotel of [Ddaj'
may be the financial institution of tomeor-
row and the warehouse of the day. aiter.
Remodeling present-day structures as fhir -
enpvironment and uscinlness ch:mgg 15
expensive, and, at best, results in ohly a
makeshift, =

These new construction methods will
tend to check the tendency to shift estab-
lished business centers. In the past it has
cost the same to build in one place as an-
other, so the promoter, in order to com-
pete, had a tendency to build on iringe lo-
cations where a cheaper ground value
could be obtained. Now he can afford to
build on property of high ground valie
right next to old established downtewn
structures, and because of the new con-
struction costs, can afford to rent his
building at cheaper rates per sguare foot
than his neighbor, and this leads one to
believe that many commercial structures
built prier te 1930 are today competitively
ohsolete.

Tomorrow's skyscraper probably will
not be a skvscraper at all in the ordinary
sense of heavy steel and masonry. It will
be a building of light-weight  aynthetic
materials, which can bavsalvaged in large
part when it is razed, and it will have a

{Continuel 1o page 1204)
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SKYSCRAPERS OF THE FUTURE

{Contimged from page 118A)

comparatively light metal frame because
the load it must support will be reduced.
For this reazon there will be no need to
go so deep for a foundation. The metal
frame may not be steel, It may be an al-
loy that is rustproof, and it may contain
aluminum to lighten the weight.

Ite walls may be of enameled metal or
similar material. Certainly they will not
be more than three or four inches thick
and they will be made at a factory and
come ready to be attached to the frame,
Two inches of insulation between outer
and inner surfaces will afford as much
protection as a masonry wall today,

Interior walls may be of metal, plaster
or composition material, with partitions
a0 arranged as to be readily changeable,
thus making rearrangement of rooms and
offices easy. If plaster is used, it will come
in sheets, pre-painted with a substance like
that used as a finish on automobile bodies.

There will be virtually no windows, all
illumination originating from gaseous tub-
ing or similar cold light in torcheres free=-
standing on the floor, and light fixtures
attached to wall and ceilings may be rele-
gated to the ash heap. Wiring will be con-
tained in metal bases and troughs, o ar-
ranged as to be casily accessible without
tearing up metal flooring covered with
cork or rubber.

The heating plant will not only warm
the building in winter and cool it in sum-
mer, but there will be provision for wash=-
ing and humidiiying the air., The acces-
sories will be the most modern obtainable
when the building is erected, and will be
designed to last the life of the building
without alteration or replacement.

I feel that the occupants of such a strue-
ture, whether it be of hfteen stories or a
hundred and fity, will live in more health-
ful and comfortable surroondings than are
possible in the most luxurious office build-
ings today. For I know that what we are
going to see in the next ten years in the
building industry will make our heads
swim. And nearly all of the development
iz coming from the seientizt inn his labora-
tory, whose magic touch the building in-
dustry is just beginning to feel.

[ Pompeii, the Italian city destroyed by a
volecano in 79 A, D, had a one-way street.
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INVENTORS
Got this.

Patent Your Ideas
This Free Book Shows How

OUR iden for a practical article or an improve-

ment upon an old one should be patented NOW.
Frequently many of the thousands of applications
filed in the U, 8. Patent Office each year are for the
game or almost the same idea. In such a case, the
burden of proof rests with the last application filed.
Sometimes a delay of even a few days in filing the
application means the total loss of the _

patent. Lose NO TIME.

The entire time of my large and experi-
enced organization is devoled exclusively
to patent and trade-mark cases, We know
the rulea and requirements of the Patent
Office. We understand the technicalities
of Patent Law. We can proceed in the
guickest and safest ways in preparing
an application for a patent covering your
idea.

The back shown here contairs valuable §nforma-
tion that every inventor should know. It tells you
just how to go mbout cbinining o patent for your
jdien, With the booklet I will send you my “ Record
of Invention™ form on which you moy sketeh your
jden pod eatahbilah its dote before o witness, If n
dispute ariges this will be volunble to you, Send
the uuuh::n TODAY! You will receive the FREE

bhook, L *Record of Invention™ Form, aod [ull at " fils ] |
information regarding costa. uﬁ:i:”;'isf{"lﬂrﬂ““,m“?uss“‘.‘ e
eopy of my Record of Terestion'™ e
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the hkighest references. 11 B2 probable that 1 can i amd reealre Lhla S _ﬁ_
belp vou. Bend the Coopon AT ONCE, mm togethor with my s

Personal Service

¥our eose will be handled by a specialist zelacted
for knowledge and experiégncd in oerbain Hoes of
inventions, His personal attention will be given to

JoE. S, REGISTERED PATENT ATTORNEY
g ' WASHINGTON. D.C.

T8 Adams Bullding, Washington, D. €.

Fleass send me vour Free Back, “How to Obtain a
Fatent,™ ama your “Hecord of Llaveutisn™ [ewrm, withost any
oipEl oF ﬁh"‘lli-ﬂ on my part,
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Above I3 a view of owr drafting and specifiestlon Teomes. = L el
{lmportant : Frite or pring nams paialy. )

Teese Importernl depariments ere mede up of men of demsans
strated ekill and apiitude for the particular pbases of patent
and rEde-mark protedure Lo Which 1By give Lheir SHention L o s o o i - i - - - --.-———_---.-J.
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PATENTS

PROTECT YOUR IDEAS

Write today for FREE BOOELET, HOW T
OBTAIN A PATENT and RECORD OF IN-
VENTION—0or send Drowing or Model of
vour Invention for Examination.

Promptness Assured with Best Results
MILLER & MILLER

REGISTERED PATENT ATTORMNEYS
Former Members Examining Corps U, 5. Patent Offlce
Dept. A-1006 Woolworth Bldg. Mew York
200 Earle Building Washington, D. C.

TO THE MAN WITH AN IDEA
e Tarmatiem mee] o ¥oe GIoTosIng |Gve Tocs (o poot i oekiee ot
IRYING L. MeCATHRAN, Fatent Lawyer
Farmary =lth wad successcr ta APOHARS @, OWLH
TS0 Infernationsl Bldg. Wasbhingten, D. C.
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TRADE-MARKS
PATENTS —TRADE-MARKS
Send model or drawing for FREE pdvice.

Baos'e “HOW TOGET YOUR PATENT™ ssnt cn request,
Patant L
303 Victor mﬁ?ﬂrﬂ-m te ﬂnﬁmrﬂ‘lﬁﬂ, b. .
attention by members of the firm,
Information and Booklet Free
Patemt Law Ofices

I Fi5-15¢h Si. N. W. Sulte 412 Washington, D, G.
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:J‘rf\ S5IX MILES PER MINUTE

(Continued from page 131)
delivered at 4,000 revolutions per minute,
and with this engine speed, the car will do
360 miles an hour,

It 15 neither the desire for a “comeback™
nor the eraving for glary that prompts me
to try to bring the record back to America
with an American driver and an American
Car.

I am not trying to comeback. I have
never been awayv. It 15 a straight business
proposition with me, made more interest-
ing, perhaps, because of the patriotic as-
pects.

Physical condition counts for a whole
lot in speedway racing, but not for so
much in breaking straightaway records
such as I expect to do at Daytona Beach.

I'm as smart as I was twenty vears ago,
and 1t takes ntelligence to beat those
Daytona beach sands. If vou check up,
vou'll find that it is the voungsters who
find success on the specdways, but veter-
ans have broken the Daytona records.
That business is for us older men, We're
smart enough to have everything just
right before we try roaring down those
sands at 230 or 300 miles an hour,

I have thirtyv-eight vears of racing ex-
pericnce behind me, After racing with bi-
cycles from 1894 to 1902, in that year I
wound up in Salt Lake City with a motor-
cvcle imported from London, It had made
forty miles an hour on the indoor track in
the Crystal palace,

Everybody used low-test gasoline in
those days. I did things with that old
motorcycle. I bought some high-test gas
first of all, Then I raised the compression
of the engine by taking off the cylinder
head and filing down the top of the cylin-
der. T tried it out, and it went like blazes.

All our races were held at night, but my
practicing was done in the daytime. I
soon discovered that the bus didn’t have
the same power and speed in the cold
night air, so I piped the hot exhaust
around the carburetor. That crude scheme
was the birth of modern hot-spot and
down-draft carburetors.

Then I got a telegram from Tom Coop-
er saying he had joined with Henry Ford
in the building of two racing cars with
four great big cylinders, and wanting me
to drive one of them.

{Comtinued to page 124A)
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Little Ideas !I!ay Have Big Commercial Possibilities

= - Don't Lose Time—5Send for Big Free Book

ACT AT ONUE—and protect your [dea. Remember, to get the benefits of
ﬂ::u-r' invention, you not only have fo invent it—you heve to PATENT . it
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your fea IMMEDIATELY. Delays of nnfr & few days may vitally - fmn=
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ning and perfecting your invention.
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sIX MILES PER MINUTE
(Contmued from page 1224)

When T landed in Detroit, [ found the
cars about half finished. Cooper put me
to Ainishing them. I was far from a skilled
mechanie, but I was a good backvard
sledgehammer mechanie, so we finally fin-
ished the “900."

I'll never forget the day of my first race
in the old Ford "999." It was at the Grosse
Pointe track near Detroit, I'd never driv-
en an automobile in my life and had only
ridden in one twice. The motor let out a
roar that deafened me, About noon, Henry
Ford and Tom Cooper came out and put
it to a trial.

They picked me to drive in the race.
Alexander Winton was there with his
Winton racer. 50 was Charlie Shanks in
another Winton and Harry Harkness in a
Mercedes. There were also a White steam-
er, a Geneva steamer and a Maxwell.

Winton had been getting a lot of glory
and was setting records right and left,
Just before the race, Billy Metzger, later
of the E. M. F. company and recently with
Cadillac, offered me 2250 if I'd beat Alex-
ander Winton., Evervbody there was more
experienced than I, especially Winton.
But I had my eve on that $250,

Henry Ford came up just before the
race started. “Don’t be a fool, Barney,”
he said, “vou can't win and you may be
killed.”

“Don't worry about me,” I answered.
T may not win in this chariot, buot if I
don't they'll say I was going places when
she took me through the fence,

And I did go. I didn’t dare look around.
I didn’t shut off on the turns. 1 was hali
a mile ahead at the finish.

And that's the way I'm going at Day-
tona Beach next winter i my 3,000-horse-
power Miller special,

If T don’t break 5ir Malcolm's record,
they'll say afterward I was going gu-:ul
when I crashed,

Ul ew

MOVIE PROGRAM SEEN DARK
HAS TREANSLUCENT EASE

Mowvie programs that can be read in a
darkened auditorium now are bheing pro-
duced. They are printed on a translucent
baze and to read one, it is only necessary
to hold it up so that the light of the stage
or sercen 1s behind at,
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POPULAR MECHANICS ADVERTISING SECTION

RIDING ON LAZY AIR

(Coitinued from page 213)

“The big fellow has airwheels,” remarlks
the test driver in explanation.

From the shops, a tractor waddles forth,
It wears giant tires—all tire and no wheel.
Like a tug going to the aid of a liner, it
approaches the mail plane, hooks on and
m a very businesslike manner hauls it to
the concrete apron,

The little object lesson complete, you
drive on to a secluded spot where a num-
ber of tests are in progress. Your driver
confers with another tester, then an-
nounces: “Now you can see some com-
parative demonstrations. First we'll take
the bumps.”

The other test driver hops into a road-
ster, swings around and starts back up a
lane terminating in the most villainous
set of bumps any automobile ever was
called upon to cross. A man is paid to
keep them in bad condition—and he earns
his money. Gathering speed, the roadster
approaches, With a crazh, it strikes the
first obstruction, leaps into the air and
dives into the second, pitching and buck-
ing like a rodeo “outlaw." Alternately
pounding on the axles and leaving the
grougnd, the car continues its back-break-
ing anties to the end of the series of ridges.

Your driver starts over the same route,
but you decide that you will be perfectly
content to view the proceedings from the
sidelines. Alone, he starts over the same
course, hitting the bumps at even higher
apeed than his predeceszor, But, instead
of bucking and pitching, the car rides the
“rough stuff” easily, with only a gentle
wavy motion to indiecate what thoze tires
are absorbing.

Then there's the skid test on a turn of
wet asphalt. The conventionally tired car
tries the turn, goes into a skid, and only
expert handling saves it from leaving the
road. The fatter tires make that same
turn fifteen miles per hour faster, without
vielding an inch,

More road contact, more gripping sur-
face, is the simple explanation.

The same i3 true in the braking tests
More road contact demonstrates quicker,
surer braking on all types of road surface,

“But what about blowouts on a tire that
size "' von ask; “it would throw you in
the ditch sure.”

{Cantinsed to page 128A)
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Dy away foreeer with the drudgery of wood and eoal.
The most simple and economic invention on the
market is now giving perfect satisfaction to enthusi-
aatio users evervwhere,  This new invention is a new
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Avtomatic Oil Heat

Now Cheaper than (oal

type of oil burner that takes the place of wood or

eonl and automitieally and silently changes cheap

Eli inte one of the quickest :Ln{l hottest fires
FOWE,

Made for Every Type of
Stove and Furnace

International (il Burners fit into every r.-E heat-
ing atove, cooking stove and furnace. can be
installed in & very short time by anyvone. Nothin

complicated. Approved by the National Board o
Fire Underwriters, COwer 150,000 have been qn]d

Guaranteed for 10 Years
DEALERS WANTED | *° “orrEr

OFFER
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offer. roee booklet nnd {free
burmer offer.

INTERNATIONAL OIL HEATING CO.

3800-10 Park Awe. 350010 Park Ave., Dept. Dept. 801=-A, St. Louis, Mo.

Burns 96% Air and 4% Cheap 0il

International Burners are 11::3' economical. They
use a low grade of cheap odl. ‘L'."I.I."t- instantly with a
match. No smoke, soot or odor. Cost less than
eoal. Give all the heat you want when you want it.

Costs Only a Few Dollars

Will heat just as well as burners costing four or five
hundred dollars, yet sre very low priced. Try one in
vour own home at our risk,” Mail the Lml[mr: below
for complete details.
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FREE P¥S=° RUPTURE

a'l acturmuyuﬁam—ﬂtulrl’ﬂrlllllﬂ-
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bly different from trussee. No straps, buckles or

springs attached. Easy to apply — inexpensive.
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COMPLETE ELECTRIC

LICHTS LIGHT PLANT
ANYWHERE |l e
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RIDING ON LAZY AIR
{Continued from page 12641

“Everybody asks that question,” the
tester replics, “"Remember this; it's air
pressure and not air volume that causes
trouble in blowouts, In the first place, it's
next to impossible to make these new tires
blow, We've tried and tried. Finally we
attached a shotgun to the front end and
fired both barrels through the tire at sixty
miles an hour. There was no upheaval,
There can't be, The pressure isn't suffi-
cient to make your car jump out of con-
trol. And punctures; say, we ran over
tacks until the tires looked like pincush-
ions, yet we always had plenty of warning
to slow down before the tire went flat.
Low-pressure air is lazy air; it takes a
long time to get out.”

For your every question, he has a bar-
rage of answers—answers not based upon
opinions but wpon facts gleaned from
thousand upon thousands of grueling
test miles,

Perhaps you have heard that the flabby
tires drag in acceleration. He'll show yvou
facts to prove that the difference between
ultra-balloons and conventional balloons
i5 scarcely one-tenth of a second from hve
to filty miles per hour. - Perhaps you have
heard that the {fat tires are gas-eaters.
He'll show you that they yield to within
two per cent the mileage of vour present
equipment. Perhaps you have heard that
maximum speed of the car 15 reduced.
He'll prove to you that there is less than
two-tenths mile per hour difference at
full throttle. Tell him that the new tires
are hard to steer, and he'll defy vou ta de-
tect any difference between a balloon-tired
car and one which has been properly de-
signed for lower-pressure equipment,

Further, he'll show vou convincing evi-
dence that by pillowing road shocks and
preventing their transmission to the car,
the “satisfactory life” of chassis and body
15 lenpthened by thouwsands and thousands
of miles, and maintenance costs very sub-
stantially reduced.

“Forget the notion that you ride on
tires,” he advises. “Remember that vou
actually ride on air. The tire is only the
container.  Alr under high pressure s
‘hard’ air. Low-pressure air is soft. Why
not ride on soft air?”

And, what a ride!
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MOTORCYCLING

SAVES MOMNEY!
Think of thecarfare and railroad

fare a m-nl:nn;:',-.;|¢ would save
:|."D'I.I—I:I1d it coats Far less for B,
repairs, and taxes than any car,

MNote: Hundreds of riders eam
money with their Harler David-
pors. Ak your local dealer bow,

LRide a

HARLEY-AviDSON

WING away from traffic tangles and car parades.

Ride on wherever fancy leads. Breeze over the side

roads that wind back into the real country, where Ad-
venture lurks and new thrills beckon you on.

Astride your swift and eager Harley-Davidson Motor-
cycle you are your own boss—no "back seat drving”

to check your speed or cramp your style!

Do you know how easy it is to buy a motoreycle, and
how bitle it costs to run? Ask your nearest Harley-
Davidson Dealer to show you the low-priced 1932
models and explain his Pay-As-You-Ride Plan,

MAIL THIS COUPON
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HisrlesDhay st Moter Co., Dept. P, Milwakeos, W
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DO YOU INHALE

“Everybody’s
doing it!”

7 out of 10 smokers inhale knowingly—
the other 3 inhale unknowingly
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