
AND INVENTIO 

SPINNING TOP 
PLANE 

SEE PAGE 83 

Secret of Hidden Power in Grass 
Charles F. Kettering of General Motors Seeks 
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'R1"�nd ne\v 
�entirely d.i:ffer­

ellt-a �111.a5hing hit-an 
amazing maney-rnaker. Orciers 

are rolling in from all o\•cr t he coun­
try. Salespeople arc wildly enthusiastic. 

Orders in bunches of 5, 10, 15 come in every 
mail. ScoTei:i s;:�yj in effect, they've ncvet" $>Old any­

thing that got an orrler so quickly. Xu long, cumpli .. 
catcd Uemcmdrati.on, No high-pn::��ure :s.e:11ing. No long· 

winrle1 sales talk. l\-o argu�cuts. Just show the ring-, say a 
few words, and e\•eryone gt:ts the idea instantly. 

People arc nstonishiugly hungry for the Portrait Riug-they buy 
it un sight-because it satisfies . an i11tensc human longing that is 
conceah:d in th� h�:art uf e·,rt:-ry pt:nmn ym.u1g- awl <JlU., Nevtr iu the 
history of direct selling has there been such a profit· 
making sensation. No ·wonder sale3mCn -everywhere are 
g-oin[!' wild r.vl"'1' it anti rr":poti.ing phennmen::tl eaminl{s 

from this scnsatioual new discovery. It just 
can't help but malte money for you. 

Any Size PHOTO or SNAPSHOT 
Made Into Life-Time Remem� 

branc;e Ring 

Through a newly developed, exc:u<ive and 
sec:ret process any size I>hoto. or snap,�;hot of 
loved. on� is n::p rod uced on a bea.Htiful onyx-
1ike black li£e-time remembrance ring, Repro-
duction c]ear and sharp. lJnhreakable. Should Photo retarned 

last a life-time. � ut. affect��:d by heat, water or unhnrmr.d witt: 
tarnish. N" e't'�r fatles. Li�ht in weight. Each 

:ing. 

ring hiliviiluaJly '"adc. · Shipped in be;nttiful gift oo:.:. Picture 
returned with ring. 

Pocket Big Advance Cash Profits By 
Wearing Sample Ring on Finger 

No bulky sample case to lug 
aruunU, No mon-ev tied uu iu 
a stock of mercb3.tldisc. · No 
gfJods of any kind to handle. 
You don't have to make de· 
liveries. Just wear this mag-ic 
Portrait Ring on your finger. 
That', all the equipment you 
need besides a big supply of 
order blanks. And you collect 
your ca sh i11 advance-------long before I get mine. 

PORTRAIT RING CO •• 

Dept, 16· E, 12th & Ja•ksen Sts., 
ClntlnnatL Ohio 

You merely 

�lnclo�cd l:; JlbOtu. 2\:[y ring idze is --. 
Pl�ll�e ru!>h 1ndtv1dually made Portrctit RinJ!' 

show ring on your finger, write 
\lP order, and collect youi· profit 
immediately� Then send orrter 
to me and I take care of every· 
thing else, 

Sells at Fraction of the 
Price of an 0 rdinary R i.ng 
You �ell thts amazing Port.rlit Rtng 
a.t Q pti<"� �o lmv it H::ems alrnn�t un­
belte7nble. Probal.ll,y you'd ilie�� its 
price ot $5.00 to !10.00 or mere. Rut 
this :1ng �ells ror tlle unh�tm1 of l<Jw 
prir.e of Oi'n�Y $1.95 and it conta.ins 

t.he mo�t tri!lal)ured ��ttLit� .a11y r1!u.; 
t'ould han1�a pirture of �ume 

lo"ed om. And Mre':::; tho 
iJeSL new::s uf �11. Our 

with my ubut� on it, albo complete sttu1ing eaUlD­
m�nt. \\'ill 112:1 ou�twan $1.00 :ulws few �nt3 post-

amazing Tit!W Jllan en­
ables produr.ers tn 

c n r n �11.25 o:r­
more :per (!(lzrm 

r1ngl .sold. 

age. It h undentood tlt<t.t if I am not entirely !:.a.ti!>:ft�tl 

T\le immen1e flood nf /JilJUI/ order� lllrr:ndy I'CC'ci"\'C'd ft � W; nnd o�1m·ing tn daily · j 
\vill �care<::Js- � e r 11 t cit 
t.hc i1urface of the "·a::;t market or more tllt.n 1 00 mil lion promcC't� in th� Un1t.�d :o;tates. :Never 111 
your lifetime have yuu had �l:dl a l.H'ofit opvo-rtu­
hitY �t.n:rini �·ou ;lQUarc in the face. It'� pu::..itively 
.awc-in�ptrtng, overwhelmin�:� uuwatclled in all 
hls.torJ', 

I Am Ready to Send Sample 
Portrait Ring to You 

Rush ma:p�hot tor vhoto of lon.d one with rit1.8' si�e fiJt !>]lC'¢1al fi-day nlJ·r·b;k ;;:.unuly IJffM·. 'Pay pn.llt­
DJan 1.mly $1.00 oluo3. ft>.w c�llt>l un�t."-""� 'vhrm Yi11g is 
c1!'!11vererl. If nut ent.ire)y sat��fied. rP.tJrn rin� �n 
the J::ss and l'll retl1tn ev�1·y p�nns ycu patct me. 
Ttl fiml yuur ring siz;e Wl'!l.D ll:'lrrow �t.l'ill of fJD(H:r 
at'U\lnU ilnter �nd t.dm :,o ���d� meet. �rhen HlY 
t.ll� .L>Idtl�r 11n tltt! "'ltln� Mi:!�-�mf:lr(IPHt Chart'' �t 
l�tt. Reading flom top of ntrow down thC"; chart, 
the numb�r at tmrJ. u( va�H!.r .i:; your �ize. Then fill 
in coupon with yuur rim: t;lz:�:;, nam�; a:.ul addrt:Sil. 
s�nd no mon�y-just coupon and IJhvto. 

Your Supreme Opportunity to 
Reap Record-Breaking Profits 

Thr Portrait Ring "craze-" will �row Ub wild-
1lre ir ynlll' town. Eager buyers will lit�nlly Ut�g 
you tn nrecpt thei:- ortlt!l'b fo:r rut·trait nim�s. 
Yon'll takC! the cntl:r·� COinlllUllity I.Jy st.o:·.w. Poopl6 
who tmy Portnlt :H.ingts will he. walkl.n� adveortl3P.­
rn\'nt� for �·ou. Friend:;. ut!lt::hhm·�� relatives, a�;.­
C'llll'lintancc� will �ee this oovt�l riJ1g aL!l <i:)k them 
�'heYe it wa::=. hflUght.. 'rhcy wlll a<ilnin:: it. su mu�h 
tllo;oy y;on't hnvo a mtnmc's rcn untlJ tl:'-!y :,:·:\·�you 
theit· c-rclt'r�. The morr. you !=.CU the bit:G�T your 
t:lt:lJIUUill will J'll'OW, 

You Don't Risk a Cent 
I can return rin&: within :'i days after receipt and you will 
[li!fUIId JU.,V WWley .iu lull. 

(Photo mu�t be one oerson only, 
cannot be re:pmduct!d <m une ring.) 

Groups or 2 or 3 hcQd3 

I takE all tbe ch::lnf;t�>::. :rr·nr �11:5' t'flJ'll\(n'l M. �11 yml f":ll.tl teaf.ntn 
rinc witbi.n r. da;.·� and gP.t bor.k every penny of t.hl'l mnnc:y you 
Daid me for iL. [ am the on1�v onr: who Cl'ln lo�c. Ru�h r:nupon 
today, OrdH Olank� and ("Oml)lctc 1nstructlom for ca�hlnt: i11 

Name . . . . . . , ,  . . . . . . . . . . . . . • • . . • • . . • • . . . . . . . . . . . . . . . . . • • . . . . . • • •  

.-\.ddre�s • • •  , , • , • . • • •  _ • • • . • • . . . • • . . . . . • . . • •  _ • • . . . . .  , , . • . •  , . . • . • •  • 

City or Town,., . . .  , ,  . . .  , , ,  • • • •  , ................ State . . . . . . .. . , • 

ou thh monex--mak:Jmr !=.<'n�Lttun !:.ent FRF.K Act now. 
Mail the coupon at once. ne�I1P.mh�T-YfJU pa:r nnthing until 

pu:.tman dl!tinm:: yuur penonal l'.ing-then only 81.1)0 plus hw Cl;!lltkS p:::t8tage for the re�ulRr $1.95 rmtratt R1ni'. 

PORTRAIT RING COMPANY 
Dept, 16·E 

12th and Jackson Sts., Cincinnati, Ohio 



J. E. SMITH. Preo .. Hatioul �adla ln•tituto 

HERE'S 
PROOF 

$11 a 
W
eek In Spare 
Time 

"AlthGu�b I 
am dolnc- only apare ttme lila­diG '1\'0I'k, I 
ha•e averaged $18 ._ Wtek. I 
l'eeommend N. B. I. ·traln.tmr. 
It 14 certllnly • complete Cour�. Jn a 'Sllott Un18 
It w11l tak43 a.· man. �:he 
hJm a IOUDd fUnd•mentol •rainJnc ln Radio theory. proctico, and desi�n." STE· 
PHEN �. Dl\APCHATY, 407 'lVI,l:ndl!lrlil:h .4.ve., llu­
bezton, Ohlo. 

Nets about $50 a Week 
besides Sales 

LUCKY NOTHING, I 
EASY BILL. GET INTO 
RADIO. YOU CAN LEARN 
AT HOME TO BE A 
RADIO EXPERT. I DID 

I WILL TRAIN YOU AT HOME 
IN SPARE TIME FOR A 

GOOD RADIO JOB ! 
\\"hy sra\·e your llfe away in a no-f·,ltlln joh? 

'Vhy sklmp1 why :-:;c • ·ape tryin,g" to pay your llilh? 
l'll trnin )"uti quickly fol' :t ficlcl "'ith a future­
RADIO. $40, $60, F5 a We<k-that's what 
many Ratllo Experts make. $5, $10, $15 .a we1:k 
ext:·a i� "·bat many make ilL �p;1r� time wli ile l•amin�. llh free book tell• y0u al•ont R�dio's 
sp:t1'e time and fall time opportnuitit':'- -;;�hnut my te�ted traininl!·-nllOllt my student!: and graduates 
-·\Yhat they are doing aJJd m�king. Get th�s free book. 
Many Radio Experts make $40, $60, 

$75 a Week 
rn train �·ou quickly and inexpensi,·cly right in 

ynnr 0\\'Ll home aml in yom· fparc time. My 
[.ltactieal 50-50 method of tr<:�ining n1:\kt'5 learnhq;� 
nt home t>:asy. f:1�dnatin�. })ntctical a.ud l'al)�ll. 
)[;my of my �uecefsful graduates diclu't e\'cn 
!ini:o:h 1-(rade Hhool. 

Many make $5, $10, $15 a week in 
Spare Time while learning 

)h· Tr�1l11ing is famous as "the Co1ase th:tt 
pnys -for it:o;.elf''. Tht day you eurull I :--t;,trt �c:wl­
ill;:- you Extra lllone�· J oh Sheets which quickly 
�hnw yon how tn clo Radio rep;air jobs common in 
mo�t every neighborhood. _hclla.11 B. Hall. Fort 
�[cPherson, Ga .. estimates $412 for nine months' 
�pare time earnings whi!c:: learni�1.E" • T. R. H.itz, 
,1525 Chopline St., \Vheelinl!', \¥. \fa., writes: u\\'hile takinco your Course. my spare time earn· 
ings netted mare th3n $1.000 a year." 

I 'II Train You For Jobs Like 
These 

Sp.;ue timE ::md full time' Radio Ser\"Lclng, ln· 
!ltull_in"", Op4i'rtltim::, � ... _rdrlng lhoaclc<!st. .A Yiatior1 
.RacJ10. CommPnb.l. �hm :cn;l Telr,·i..;Lon stations:, or a :RacUa Sf-1'\·ice budnC'.H or �·ou1· own. I'll train you for lhesi! and oth�&r good job3 in th.e manufactutc, 
sale ami i=er\'i('e ur naclio, Loutl Sr>e-<1ke1·, nnd T+JJr: .. 
t'l:<.lcn appan.tu�. :\Jy FUEE hMk t"'ll>l you Qbolll 
thl' mllnY mone:r-makin;:: iiJ>P(•l·amlll�:i: in 1\l'ldi�). 
\Ym. Sr>a1·t1nnt, 9S BL·OB(hHI�'. ��mlrk, N • •  T., rnade 
�tl,nno in � <li,)J)l'lls;ton �·(;<If"· �oel �V. Ray m !1 
Broa.d Street. Gol1�!len, .-\.lll,, �lutlle $4,.'�00 ln J s 
nll}lilh>', . 

Find out what Rad ie� Offers 
You 

Aot tad�y. 1Iail the eoupon. Any 
ambitlm1s feUow over 15 can get a free 
eopy of my hook. It tell• about Radio'• 
opJiortunitie�...---obout my !\{oney Back 
Agreement-shows yoll what grnduate.it 
are doinl( and making, No obligation. �l.tdJ thf" COHTIOLl now. 

�AIL THIS NOW ! 
J. E. Smith, President 
National A•dla tnstltute. Dept, 5EH 
Was hi natoD, 0, c:. 

''I ban been i:t�tUnR along :floe. I a•w­
&ge ten callo 
a week, which 
nets me about $60, not co11ntinK J. E. SMITH, President 

f.l'.,��· 1 h�v� Nati���tnal Radio I
n
stitute, Dept. SEH 

• 
• 
• 
• 
• 

Dear :\Jr. Rmi1h! 'Yithr.ut obli�AtinA: 1\ll.!•, �;�•nd h·"e book a 'bout �pare tlme and ruH lime lh dio 0{)1)01'• 
tunltles, and. how I can tt·ain foL· llwm at home in spare t:lme. 1 P1euE Pr:lnt J,lai nly.) 

�orflcod alm .. t ... u me�k;·�·P.III"W
"
a
's�h�

i
n
�ct:�o �n�, �o�

·

-�c�.0������� of set and ha1e e.uned more than I eter e:JJ)ected. J owe m7 suecets to tha 
N.R.I. •nd Its won-
derful Ooutae . •  , BER­
�Altn 'c 0 R T .\. ],;·o Fnmkli11 :-it •• BL"OOkl)·n, >:ew Ycrk.. 

�anH! . . . • . . . • .• • . • • . . • •  },�c . . . . . . . •  

Addres� ... 

CitY •. • • .  , • • .  , . ,  . • •• • • • . •  , • • . • ••••• , Stlilte . • • • • • • •  

Tilauk You for .1Icutioniug Jlodcn! JLclla11i.-r CJitd In-l.'Clztiouj for Jla;y IVfjfH IJ-·ritiug t CJ  Adt•cr!'r.ur.r 3 



He Clim.bed- Out of a Mine Shaft 
Into a Chief Executive's Chair! 

THE AMAZING STORY OF A LASALLE STUDENT* 

\Vithin the next two years I made rapid 
progress. and ·was pro:noted to the position of office manager, with conrequent lncreo.eee 
in �alanr. By thi� time 1 had completed my 
cour�:�e- the foundat:oc for m:3! compler:e account:'lncy knowledge beioc this cplendid 
Lasalle trainin2:. 

Spare-Time Traininq Promises Great Rewards Today 
THIS true story illustrates what a man can 

do, who is resolved to get out of a rut and 
is ,,,.illing to invest his spare time now for the 
sake of tremendous dividends later. 

Why not take unbiased stock ofcyour ca• 
pabilities ? Have 'you the training and knowl­
edge needed to carry you from your present 
job to a highly-paid future position? If not, 
you must first equip yourself-to meet fast­
changing business conditions that ar e today 
rich with opportunity for advancement, 
greater security and increased income. Not 
until you can do some one particular thing 
and do it well, are these prizes for YOU. 

LaSalle experts will show you how to get 
"'Name cladly gl�n on reqllest. 

this vital preparation, quickly, completely. 
Step by step down the road to advancement, 
they will guide you. Simply check on this 
coupon the field in which you are interested, 
and we will �end you FREE a valuable 
booklet telling of the opportunities for finan­
cial independence that await the man who 
is trained. 

By all means learn these facts that have 
helped hundreds to pull themselves out of 
the rut of small jobs with little pay, up to 
�osts of responsibilit:y and large earnings. 
Hack your purpose w1th your penc il, check 
the field that appeals to you, and mail the 
coupon no,.,·. 

----------·----··-�---�---------------·-�----------------�--------
La Salle. Extensio:h Un.ivetsiry, Depl. 5493-R� Chieago. 

Kindly send me yocr free booklet on the business field I have ch..,ked---and �II me how your training in that field can help me. 8 ��!;'11us Maoa&emeot g ��!!.x:!��c9�{i."::oqdeaca g i�:�'!.����i�Jtb 
0 TrafficMaa.a�ement 0 Accouotanc.Y D Bookkeepi:a.t 

l'l ame·----·-·-----·---··--·-·······-··---·-----·-······--·--···-------·------·· - - --··---·····-.---n•··-·--·· .. ··-·- Position._ ........ ���·-····---··-.. --�--------

Ad�ess -·········································------·······------------------·····--·-··-·-·-························-----·········································· ........... ···· ·· ·····----· 

LASALLE EXTENSION UNIVERSITY 
4 Tlla,rk Y.7u for Mcntiorzi11g llfodcrn ��-frd1nrdz aud Iwt•c::ntions /()1' J[aj' H!Jren 1Vt·ititlg to Adver!l'.sers 
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SPECIAL FEATURES 

Is the Military Dirigible Doomed? 

"Yes!" 
By Wing-Commander S. K. Uhler, 
Royal Air Force, G. B. (Retired) 

"No!" 
By Lieutenant John Edwin Hogg 
U_ S. Naval Reserve 

See Century Old E''ents Today · 

Nic Sprank in Oddities of Science 

Does Grass Hold Secret of Hidden 

32 

35 

Power? 36 
By ChaTles F. Kettering, Vice President 

oj General Motors 
As Reported by Paul Weber 

A Drama of Power-Taming the 
Colora(lo 46 

By J. L. Burkholder 

How Uncle Sam Trains His Fighting 
Experts 52 

By Bob Gordon 

Novelty Contest Entrants Win $125 56 

Training Tomorrow's Baseball Stars 62 
By William Harridge, President of the 
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By Allen Dale 

Unfolding the Mysteries of Fly Casting 74 
By Robert Page Lincoln, Hunting and 

Fishing Editor 

Im--entors Patent Odd Airplane Designs 82 
By Douglas Ro1fe 

BUILD THIS MOVIE 

STAR'S TR AILER 

lneKpensive, Iicht, easi1y constru<-tf-d. 
this collapaible movie star'' trllil�t:r will 

wlthstand the most severe Uiage. 

FOR BUILDING PLANS AND IN· 
STRUCTIONS TURN TO PAGE 94-

SHORTER FEA lURES 
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Crankcase Oil - 55 
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Blasting Roads Through 

Swamps - - 80 
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Completing Midget Miller­
Model Dirt Track Racer - 110 ( C outjnueJ otz pa�e 6) 
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WHEN you drain your anti-freeze, get hold 
of a can of Sani-Flush. For a few cents you 
can clean out the rust and scale that accu· 
mulate inside your car radiator. You can 
insure a clean flow of water t() keep the 
motor cool. Saves repair hills. Insures 
best performance. 

It's a simple job to do yourself. Pour i n  
half a can of Sani-Flush. Run the motor. 
Drain the radiator. (Directions on the can.) 
Sani-Flush cannot harm your car. 

You'll probably find Sani-Flush in your 
house. Most women use it to keep toilet 
howls clean and sparkling. Sani-Flush is 
sold hy all grocery, drug, and hardware 
stores - 25c. The Hygienic Pwducts Co., 
Canton, Ohio. 

N 0 · FLATZ ��e���!!0"r��e�::� d§���l'��c�t1ir�n�� 
into tubes through valve stern and rnjoy complr:t:­
sarcty at any soeell. No� Flatz seals holes mado 
by nails, tacks, glass, etc., air-tight INSTANTLY 

and PERMANENTLY-lnrreases life or tire•' 
3nd tubE's. ::\o more life-endangering punt·­
tures t No more ruined, rtm-('Ut casing:: or 
torn, ruined tuiJes. Xo more punclure ftxlng 
cost� Takes onh ;'i minutes to make all tirE'S 
punrlure proof . Eas)·� Low priced! GUAR· 
AXTEED. 

FREE SAMPLE 
i\Ien! This b a hot onr:>! Auro, fleet, ta:o;;l an·l 
truck owner.; eager to huy. Big money for am· 
bilious, liH-Wire dt:>tributors. GE."l tn on ground 
floor. \\Trite or wire ror FREE SA:\IPLE OF-

Opportunity for Distributors in 
Foreign countrlec:; 

w FER and details. 

NO·FLATZ CO. Dept. 1·363 CINCINNATI. OHIO 
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6 Thank You for Mentianing Modern Mcchani..- and Inventions for Mr>y When Writing to Advertiserz 



LU:� � QIGNT 
FR.OM THE MART OF TH£ CR£AT 
lADIO IHDUSTitY TRAIN YOU IN 
SPAQE TIME fOQ A fioorl f.J41J foG/ 

LEARN at" IIOME 
f-wffl., 

RS.AL RADIO 
E NGINEER.S 

LearnRadio from these men! Just see 
who they are! All top-notch engineers 
-selected by the great Radio con­
cerns they work for to supervise and 
direct your Trainin��:. Learn Radio 
the way the Radio lndu!try wants 
you to learn it-the Shop way-the practical way-the real money­
makinc way. 
Only the Radio & Television Institute can offer you this chance to 
learn Radio from real Radio Engineers working right in the heart of 
the Radio Industry. 

GET INTO THE GOOD PAY FIELD WHERE 
HUNDREDS OF R-T .. 1 TRAINED MEN EARN 

Don't WIISte tirae on a amall·pay, no­
future job when hundred• ot men are drawing clown S3 5 to $7S every week 
"" R.T.I Trained Experta. Get ready 
for" realjob. Get into Radio no110. My 
bill: FREE book tell• you hi>W you can 
learn at home to Jill e-ood-pay full.tJme 
or part·time Radio jobs. 
Geod.Pay Opportunitl•s, Ewerrwh•r• 
Broadcastinc Station•, Pectoties. Deal .. 
ero and Distributors and otheu all use 
cctrG�ined" men, and p�:��y up to $5000 a year. Air Craft and Short Wave Radio, 
Photo CeUo, Public AdclreH Syttema 
and Sound Piet...-ea have created tho"­sands of JOOcl·pay joba. This io a bi& 
_year for Radio. New developments in 
receivers olone, • demand up-to-date 
trained technical men. Get the fael3 
in my £reo book. 

Learn at Home, In Spare Time 
Hold your job. Keep down expenses. 
My fa.mous method of home tra.in.in�t­
endorsed by more than SO /eadinA 
Rfijdio monu/acturer.s-givea you 
aimplll'led, pra�tieol trainin11 ;don��: 
workahop line��. In a few ohort months 
many R·T-X Trained men atel? out or 
poor·pay, no· future j o bo into b•c·future 
Radio work payin(l $35 to $75 e week: 
and up. 

Many Make $5 to $20 A W<!ek utra 
In Span Time, While Learninc 

days after enrollinl(." L. M. Christen­
sen, Deweyvj11e, Utah, wrote� 1400t 
my tint spare-time job two weeko after 
enrolH�. Have already made $250 clo· 
ing spare-time Radio work." 
<f Bic Workinl o .. tftts lnclud••• Ne 

Extra Chat'le 
Theae outfit. drveloped by En�:ineers 
directing R-T-1 Traininl to make your 
Trainina Real Shop Traininc for the 
home. Can be uacd in youc :suvice work. 

Money Back If Not satiSfied 
To learn Ra<!io tbe R·T·I way you don't 
have to be a Collc�c man, Of even a 
High School grad=te. This Traininc is 
aimplifiecl o.nd practical. Five adva.ncecl 
Courses civen EXTRA. Get my 
money back a�:reement. See how I 
protect you i£ you OJ.I'e not satisfied. 

GET MY FREE BOOK 
Let me tell you more about this amaz­
ingJy easy homc-ll:ainine, and more 
about the oppOrtunitie• in Radio for 
R-T-1 TRAINED men. Let me ahow 
YOU how you, too, CaD make &Ood in the: 
world'• faateat growini industry. Every· 
thing ie fully explained in l"!lY: big, n•w 
boalc ... "RADIO'S FUTURE, AND 
YOURS." Send today for your copy. 
The book is free. 

RAY D. SMITH, l"resld<!nt 
RADIO & TELEVISION INSTITUTE C. E. Head., Alexandria, Le., wrote: 

"Made $14.2S in apo.re time eleven CHICAGO 

HER-E TH£Y A.R.w: ! �h�·J.��·E•rintff. Gc-aetlll ltouni ... )d Ulli• 
t�• (Gr•U::tow) .. 
�.D.-rto• S"r"'et Mr.-n:r, 
Ch1o �o »rand,, l>luleo R•dto4. TckYit;o»Corp. 
lifo, C. M. 81adl;....,. ��3����U!�".';(omfl�ll>'• �ifra ofR.,�o.\Jlp:u:uu. 

C.ROS u: • P� I LCO 
ST-EWART·WAR.N&R. 

GRUNOW 
STROm B-E-R.G 

Z-E-N II�_ .. � 

�44� 
Get the entire list in my book. Read 
what 50 of these big concerns aay 
about R-T-l. See why they recom­
mend thio training to their diotributono 
and dealers. 

.MAlL \ .• u1\� FREE 
COUPON\)v , BOOK 

I �-a.m•············••••••••··••·····•••••••••••••• 

l.i.ddrae,., •..• ,. ,, •.•.••.••. , • , . , , • , .A1c.,., .•.• 

18 YEARS' EXPERIENCE IN TRAINING MEN FOR BEITER JOBS! � c;,y .... .......•...•..... stot. ................. . 

Tllo11k }'ol! jor .1fr11tiouiug .1/oJ-.·u Jftchaui.< aud lu�·r11tiout fv,. .1/oy lr!O<·u Writi!ly to .1d�·rrtiscrs 7 



BOYS, "UST WAIT 
'TILL YOU SEE THE /935 

B/CYCLES 

They outcless aU otheu jn 
Spa[kling Beauty artd F.�,e of 

THEY TOP 
THEM ALL 

IN 
POPULARITY 

Riding. Strength of Cons[ruction, QuaHty of Materials and Expa:-u Wo,.kmanship puantee 5Uper-safety. 
I ver Johnson quality at h•er J ohoson prices h1 the 

wor[d,s greatest bicycl���: value. 
BaHoon or sta.nd3.rd tires, and the very latest in equip· 

ment. 
· 

Send for color foi<Lor 64-8 for complete do<ails of 
Amerlc&�s Fine5t Bicycles, 

Shipped direct il no dealer nearby. 

IVER JOHNSON'S A'RMS & CYCLE WORKS 
23 RIVER ST., F'ITCHBURC, MASS. 

NEW YORK, 85 Chombm St. CHICAGO. 108 W. Lake St. 
SAN FRANCISCO, 731 Market St. IIIONTREA�. Corlstlne Bldg. 

11 0-VOLT 60 CY CLE $17 
A. C. G E N ERATOR 
DeHvere JlUt'll!l A,  C.  ]deal f•r r:adio. ligl-lt pl11nts. New 300 WaLt, 2,EOO R P.M. 
D111ll befu:lnJ9 "!wnplo!!to,l,y .. ndnsoed. �<:>unte.:t on "''PAd<� I hn,,,. �ll.to omtom�>.ti� !l!l"rin� 
\ension t&k•-U'D ror bo11lt dri�. flat OT ''1!", Rquipp&d with l·2'' Dlnm. shaft. 
�xl;l!nsinn., R.&quiuul-2t.a :l·4li,P. Wr..und (ar6.V. D. C. exl·:i�ation fromb:ut.ry 
yr-IL�J.to .a:entuatoz. Wo�km:r.nllhip and m•terial.il .rua.ranWed. Wzite fot' deLail.a. 

EMPI�E ELEC. PROD. CD., Box 265·1·2, Spokane, Washlngtoa 

BUILD A FRONT 
You can now build your 

own midget front drive 
auto, for !'acing or sport usc , 
with the simplest driv�. using 
"T" Fore! parts and few tools. 

With the plar.s now avail­
able, this 4 wheel brake, fran t 
<lrlvs, can be built at home, 
using your motorcycle motor 
and other car parts. 

Made without the extensive 
machine work found incaniot' 
this type, this "Sil­
ver Bullet" can be 
built by alm oat anyone and mast 
economically. 

E. A. IORNTRAEGER 
I:LD A 

CONTENTS-Continued from page 6 
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Boat Operates from Trolley Wire 70 

Bee Sting Makes Youth Human Film 71 

Claims Salt Crust Covers Moon - il 
Dog Powers Unique Machine 71 
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Model Home Made of Empty Shells - 78 

Lost Plane Uses Radio Stations As Beacons - 81 

Aged Violin Has Keyboard, Mechanical Bow 86 

Huge Bore Drills Tree Holes 88 

Recordings Replace Opera Chorus - 88 

FOR THE WORKSHOP FAN 

Transformerless Radio Battery Charger -
Hear Police Calls, Music, At Same Time 
Radio Testing Short Cuts 
Smallest All-Electric Radio Has One Tube -
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89 
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Steel Balls Make Realistic Eyes -
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Power Grinder Drives Midget Lathe 
Double Top Bench Saves Space -
Make Watch Crystal Shatterproof 
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For Your Dog-Three Inexpensive Houses 
Automotive Kinks -
Rubber Band Belts Give Perfect Tension 
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- 104 
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- 108 
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51 
74 
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Vtlbl1�hr(l monthlr b�· )!Gtltrn �!ll!d'.Hix Puhlh.hinJ; ('o., llt Brmt<hl'lll. 
�nd 11th 8t., Loubl'llh�. Ky., l". �- .-\. Ent1:!1'r>!l a;o; :tE'L�md·da.B 
matte-r t111t.le1- tht aN or 'f.al'Ch 3. l,'l,i!) ut tht• 1111�l oil'Ll'� in Luub.­
TII1e. liy. Ccrp:'t•rigbt I�:-�.�. .AdT"Cl'tl:::ing ott'iet'�! x��\' York: l-501 
Broadwar. ChicHo: 3611 Xorth �lirhia;nn .:\.H E.:JHm·lol ol'fire�� 5�9 
:-;n. Sl'-rer.th f:!t-. 1tmne:tl,lo11�. :'IH!'Inc:::ota. ::'\'ot l'e:.;pon:o:1blt' for un­
�nlidterl m:.t.mlc.r.rl'ipt!l. C'nnr-_·lhulion� :a"r.omnanl('r'J br in;:.ntfl<'lent 
oo:-tJa:e n-111 not be nturnt(l. In t·. 8 an(l fJo;�es;;ion�. 1�, ce-nt;; a. 
('OtJY: Sl-.50 rt .war, In C:tmltt•. 20 ct:nl� a Ct.JIIr: �:.!.:!.J D Jrar. Other 

roHal t:rliOIL'l., S�-01) n !-"f'3l' Pl'infl-'(1 1r t.:. s. A. 

William J. Kostka 
l�dltot· 

A. Neely H�ll 
'''lll'k�hn� E:.:[lctl 

Roh�ec-t P.age Li.ncolu 
Hunti m: and }o'i.r.hing EUitor 

S. S. Rabl 
Xa1'ol .. \.rrllitnt 

Thank Yo1� fot• }.frufionillg J1ocle·n:, Mechmu".:r and lll't-'("UtiOI1..1" for lltay rFhcu �r'l·ifillg to / .. d-r:crti.ur.s 
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DIESEL. · POWER · 

A C o m i n g  A m e. r i c a n  I n d u s t r y  

The internal-combustion 

engine represents man's 
sup r e m e  triumph of 
machine power. Diesel 

engineers are in great 

demand. Many are ac­

quiring necessary knowl-. 

edge through spare-time 

study of this modern 

I. C. S. Course on Diesel 

engines. Free booklet! 

* "The Universal University" B O X  2324-C, SCRANTON, PENNA. 

"Without cost or obligation, please 'send me a copy of your booklet, "Who 'Vins 
and Why," and full particulars about the subject before which I have marked X: * 

0 Architect 
0 Arch:itecwral Dn.ff.Bman 
0 Rnilrlinp: Estimatfu� 
0 Wood Millwo:rkiru:: 
0 Co.u.t.t"a.elor 1u.a.U Buihlet· 
0 Structural Dr�tsmru:&. 0 St.ruoturo.l Ene;in<eer 
0 DC\�elopm.r:nt .and PJ-.Qt�V> tloD of New Product& 
0 l:.!cctrlcnl Engineer 
0 .h:}c(ltrio Gghting 
0 W oldillg, EJec;,c;.o lWd Gao 

0 'B11.sintss M.s.nagempn" 
0 OIJice Ma.n&geme,ut, 
D Induau-W Ma..u.a��:ement 
0 Tr:a:fD.c .blano.gement 
0 .AecoWltnney CJ C011t Acoounwont 

TECHNICAL AND INbUSTRIAL COURSES 
0 Reading Shop Blueprinta 0 AutGcobilc Mechanic 0 �Ur Brake.o:� 0 R R. Sie;nB!mo.n 
0 Telegraph .Engineer 0 Plumbin&: 0 Steam l�ittins: 0 JiiM:bw.aJt Ent;ineoerin.g 
0 T<elephi'ID.'!I Work D li<e:\tine D VC'tltUv..tion 0 Cb.emistey 0 Phn1:'TTI�flY 
D ]o..fecb:·mical Ensinl)!!t' D Shetlt �leta! Worker 0 Coal Mining En,��;ineet' 
0 �Icolaa..u.ical D.i'll!I.HLil.aU D Stcw.:.u. E�.i.u.ct:r 0 Ci11jl F...u�Wecc 0 Nav.i,p.L..iou 0 .Ai1 Conditionlnc 0 Jt.Iaeh.mist 0 Toolmo.k:-tr D Ste:a.m Electric Engineer D BoUerwaker 
D Pat.te�rnma.ker D Surv�·ing ud �lapping tJ Textile 0Yen�eer or Supt. \ 0 IIc:\t Tnntm.�ntl of Meta.U, 0 Reft'iget'Ol.tion 0 C!fltton Ma.nuf.&<:turin.l ..... 0 Drid&c En&im.oer 0 R. H. Locomotivf's 0 Wool€'u :r.Ia.nufa.cturin�: B ���if�fnd���d��e!?����u B � l: �;��: ;��.B�i{�mg 8 �����tF:rmi:o� Fruit gr���� 
0 Aviat.i<m Em.-ines Foo:eman CJ Mariue E:op;:ineer 

BUSINESS TRAINING COURSES 
() C. P, .Aceount�nt D Ser\•ictt Station &leamo.nship 0 Bookkeeping 0 Firet Year Collt>� 
D Secret.arial 'Yt'orlc. 0 R\Uinesa Cnrre!!-vondence 0 Spa.obh 0 French (1 Letteling JSb.o"W Cat'ds 0 Sia:ns D Sale8roo.nshio C Steno�a.phy and TYuine-0 Advert.i.!dinril [J Civil Setvico 0 �I.a.il C.arrier 

0 naitwa.y ?.-hiT Clerk 0 Grade School Subjects 
0 Ri�b School Subj,..cte 
0 CnUeau Prep&rator$" 0 lllustrn.tiD.£ 0 C�rtQOil�DC 

N ame .................. , .......................................................................... .Age ........................ Address ......................................................................... . 

Clty ................................................................ = ........... .Stale ...... � ................................... Occupal;on ........................................................ . 
II i'OU ft!Sid� tn CIJnada, senrl t11{$ COOPOfl t� the ]lltGrnationaZ. CMfiMlU}ndl:m"e School., aaw14ia:n. L�tte4 .. .Uontfea�, Canada. 

Tlumk Yo" for ,}[,,tiollino Modem Mocilauiz aud lmie,ticms for Jloy WllC!! Writing to .Adverti.rers 9 



This helpful NEW free booklet has 
been written to help YOU get more 
sport with a .22 ri.lle. Gives actual in-
stances of200, 250 and 500 yard kills 
on vermin and game with Super·X, 
the thunderbolt, long range .22! Tells 
about remarkable shooting possible 
withSUPER-MATCH .22 L.R.smoke· 
less target cartridges. 

S H 0 OT 
THIS COUPON �..jl� 
B A C K  TO U S  �0;;;;;) 

Western Cartridge Company, 
Dept. E105, East Alton, Illinois. 1 
Send me your new, free booklet on Riae Shooting. Also 1 
free leaflets on the type of ammunition checked here : I 

O Smali Bore O Pistol OShotgun : 
Name . . . . . . . • . • . . • . . . • . . . • • . • • • . . . • . • . . . . . . . . . .  1 
Street . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : 
Post Office . . • . • . . . . . . . . .  State I - -- - - - - - - - - - - - - - - - - - - - -- -- -

For Economy BUY-For Income SELL 
The U.!�.!; G� PL!.ERENCii K!.T 

NEW 7 '  and 8'/z• Sizes-fb� 
�Sc5h0 S��v�c�::�h�YC��:��·o��e 4::1\ 0Jn . , . 

e MAILih� Ad Today with your address • . � 
. Get FREE-7-Edge End-&-.\ngle ' 
Screwdriver; 101 P1clure Manual of Mechanics, wilb ,; 

OUser O.tfer, or C Dislribufor Territory and Free Kit Oft'er. $ Be a PlieRench Man, They're making $35 lo Sl25 Weekly! <.; 
AMERICAN PuERENcH CoRr'N EMM;,•.:',�':..�c.�.r.::·• A••· 

FREE BLVEPRINT BOOKLET 
A three-cent stamp ( to cover postage) will bring you a 

copy of the big MM blueprint catalog, listing over 100 
differenr workshop plans. Write Modern Mechanix Pub. 
Co., 529 S. 7th St., Minneapolis, Minn. 

Y oun choice of fin brand new 1935 Nationally advertised Radio.:; given to you absolutely without 
co::L-ju:;t for a few homs plea:.ant visiting among 

:rour friends and neighbor:::. Beautiful con::;ole and 
table models for long and short ware reception, 6 
tube "Suppr- lwt. " ,  guaranteed forei !J n  reception, 
anll en•n a .S[)ecial radio for your car! .-\ nyon<> of 
these ntclios po,:;iti\'ely can l>c yours without a penn:r'a 
cost. Not a contest! Wdte for color-illustrnte(l 
cirrular and FREE DETAIL� of this amazing �E\V 
plan today. Albel't Gould, Presitlent, Dept. ':W, 'j."'i 
K ""acker Dril"e, Chicago. 

ro th factor 
wc�l.1��rst88rol�r�o�ct�&. 6 . 
Qll&l in beButy to a reDBint or re. 
which costs $25.00 kJ $75.00. 

FREE SAMPLE 
Enormous demand! Millions want It! W. L. Mot·· 
�..{\f_rr!frt� ���y;i��!P;��!�t��o��'r:;����� .. �c;� 
auto accessory stores, used car deal('rs, etc. No 
experience neceesBry. Write for FREE sample 
to prove our claims and t.arritn;.·v c:.�<:r. 
Distributors Wanted for Fou�intl Ununt�·iP..'f 

KAR-NU CO., Dept. J-41. Oakley Stalion, Cincinnati, Obio 
� I G �  P OW E R E D  T E L E 5 C O P E  

GENUINE BROWNSCOPES AT AMAZING PRICES 
Most Powerrul in America tor the money! 

15 Power long range telescope, Can see moon'a craters 
or time on pocket watch a block away, 5 sections. 
Approx. 3 ft. long. Fine lenses. Brass bound. Can be used a3 powerful micro,.oope 
vol. magn. 6l2X. Only$,1.69 t)l)st­
pa.id C. 0. D. 24c extra. 

Sl .&l 

Shipped 
FR E E !  

Only 16 minutes a day with these WONDER BOOKS will 
prepare you for a ll'Ood draftina- job in lestl than a year. 
Mechanical and architectural drafting from Dimple 
�{;:jfh��inf-�n1.�e�'Pa'JJ��onrtbc��g�;�s�1fonrsine� !ti�� ���: 
J(rammar scho<llinlt". Drafting room practice, PLU::) ENGINEERING, made easy anrl clear, lneludes com• Plete coun�o in bl"e-prlnt re:nlinc. 

Quick Way - to Learn 
Competent draftsmen are urg�nt,ly needed riKht now In 
!1 ����-ct

i
tt:tr:� td:t�':;c��;���i���FOtJ�Ro;{ JT��E� 

HAVE THE BE:-;T CHANCES FOR ADVANCEMENT. 
Pleasant, fascinatinl.! work, easy to learn l'nri do. Learn quickly with these hooks. Complete o;eL of drawin.�r in­strumen"!> if �·on send lor these do·aftin�t hook" r.IO\V . 

��00=: J·i:;;;f�e=:EI�e�=?���:S:��;�:ft1�fs?!�f�5ctlj,�fE· ;,.: delivery charge�. If 1 wish. I may return books in 10 days o.nd owe y<:�u nuthmg, bot if I decide to keep them. I will send $2.00 alter 10 days, then only $3.00 a 
month until $24. 80, the apecial introductory price, ia paid. Send latest edition 
and include drawing Instruments. 

�-UII1C • . • . • • • • • . • .  , • • . . . • • . • •  't' , ,  • • • • • • • • • • • • • • • • •  • • •  • • • • • • • • · • • 
:trldre.�.'f , . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . , . . . .  - . . . . .  - - . .  · · - - - · · · 
A t tarh lrtt<>r �tating a.l-':E", occupation. employer's name and address and 
that of nt lea..-t one btL· ::i ne.;;s. man as a refcrenc�-

1 0  Tl!a11k Yo!r for }.fcntioniuo J!oden1 ;Wrclrani.� a n d  lwucntions f01· 11rfay� I¥f1en fVrih'ng t o  A doz_rcrtise1·s 



Amazingly Easy �am RA D I 0 Way to Get Into TE LEVI SION 
ELECTRICITY TALKING PICTURES 
Dissatisfied with your job? Not making enough 
money? Then Jet me show you an easy way to 
get into Electricity, where thousands of Trained 
Men are drawing down Big Pay envelopes every 
week. Coyne has been training men for the Elec· 
trical Industry since 1899. 12 WEEKS' TRAINING HERE 

Prepare for jobs in Service Work. Broadcasting, 
Talking Pictures, Wireless Operating, etc. Get 
in on the ground floor of Television! Radio has 
grown in a few years from a mere experiment to 
a Billioa Dollar industry. There are many oppor· 
tunities for the trained man. PREPARE FOR THEM 

IN MY SHOPS WILL GIVE YOU THE START YOU NEED. NOW BY IO WEEX:SOFACTUALSHOP WORK ATCOYNEI 

WHY I CAN DARE TO MAKE THIS SENSATIONAL 
"PAY AFTER CRADtJATION" OFFER 

Z:?ni��nu!�na, ��l.n,!o��a���ft.e�yt:�u�e;;tar;1��ai�,n�8�e��-���� 
t:�M�"�:���S;>'�;�;;t���el:r��d�;�:��::������'i:;� cf man who really wants to IP':'et ahead, i:s� hohest, Jf you,ra a.mbiti011111 mou�rh to aend in the �oupon helow. l belh!rve y.ou'll make: good! 

Practical Work in COYNE SHOPS 
It'• EASY to learn a BIG·PAY TRADE with rny .. Leam·by·Do-!f'��LPWA'fu.Fcll'�mf<' · Jt·�Tbt���·¥&�dWou�&t gr:, 'b� i::n���.S��·��':'b;y mao;t c<�ncerDB endone Geyne and prefer 

��Hea�Le�!. �:rfft:,�������� �ih'!��r:!;��rif.!'�f!!'����;.:!�� 
Sei"Vic:e afhr gra.du!l.tio-n. Cayna EmpToymant Slillt'Vice. produe.a• amazln.: resul&:e, You recelv. this s•nlce abaolurtel,.- FREE ae 
my�:raduate, 

REAL JOBS-GOOD MONEY-QUICK! 

���r����fi�. D]7<fc,�Yt������ �;s�n
9 ����������k�l����B Training, •nd now ma.l.a� $350 a month,'� say!l G. P. Vautrot. Cali­

fOt'nl�. Hundreds of su�ces:.fcl men boost Coyne. Wbat they have 
done, you, too. should dor 

Get Pay-Raising Facts FREE 
Select the field you Uke be•t. then mail one of the coupons below, �1 'llfG��iEu�f6 .'f��§'���ldo"fTli�cc�� ��b¥ig�� 
ti.cm.. D.o it today • ....... ...-!111111111 

R. C:. L•WJS• Presldettt H. C:. LEWI8, Pre•lcle•* 
C:OYME ELECTRICAL SCHOOL, Dept. !IS•IJ II.AD!O DIVISION, COTNI! ELECTKICAL SCBOOL SOO S. Paulina Straat, ChlcZ1p1 Plln&l• 500 S. Paulin• St., Dept. 55-1H. Clllcaaof 111. 

I Gl5elnt11lolmus"tnra'ttl'onl•••.•�d•d•n.,4a1ml,"o'!ou7orurb!�PoF!eA•!teErLe<Gtrr1•od•ulatBioono�, o"
ft

t
e
t
r
h
. 

Gentlemen� Send me your Blg Free Radio. Tele:'fislon ""d T�lklnl' l , Pi�turc Book and rleta.Us of your "Pay After Graduation•• e1Ter. I Th.ts does not obll�:ate me tn aD.J" way, Tlus dt'lU not cbllJ:ate me tn ;ny way. 
I N ��ome •.......•••........•. _.�--·--·······-·-··
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�PATE 

I NTER ESTI N G  
I NVENTIONS 

An Early Revolver 

This early Colt re-
volver was pa tented in 1836. Samuel Colt, its or­

iginator, was known a::j the 
boy inventor. While still a lad he ran away to sea 
and whittled the first model of a repeating lin·-arm 
out of wood during his leisure n10n1ents on ship­
board. Colt i� a good exarnple of the invl'ntor who 
was persevering. Three years later, in 18:39, lw hall 
n1ade in1provements to prod UC'e the second re\'olver 
sho\vn herC'. lt  was w:>e<.l in the :\Iexiean \Var with 
excellent dfect. By 1852, Col t had the largest tire­
arms factory in the world. Colt d i ed a very wealthy 
man. 

'!'his is an early Gillette 
Safety Razor and the beginning 
of one of our greatest lllO(lern 
con1rne1'<.:ial enterprisef;. 1\Iil­

lions of �;af<•ty ra:wrs have since been solrl all  over 
the ·wol'ld and n l i ll iuns of dollars of profit have been 
made. For centurh·:-: llH'n shaved with the old straigh t 
edge razor. Then came Gille tte w i th his happy idea. 

M a n y  L i tt le' I deas H ave 
Big C o m m e r c i a l  Poss i b i l i t i e s  

Lool� arouncl i n  any d irection today and see the· 
invPntor's hand iwork. ::\Iany o·f t h �  nloRt suc(·t->�sful 
invention$ have been the small things found in ten ­
cent stores, drug stores, hanl,Yare stores and the 
like. l\Iany invt: n tions have eotne fron1 men \vho did 
not consideer th emsc·h·es inven tors at all . I f  you have 
a n idea w h i ch i n  y o u r  j u d g ment w i l l  m a ke m o n ey, 
save m o n e y ,  save time, save labor or g ive p l e a s u re­
then see about protecti n g  your rights to it. It costs 
you no th ing- t o  learn th(� facts. The Patent La\VS 
\Vere n1atle to protect the ))oor tnan and the rich man 
alike. But you m u st k n ow how to take a d v a nta g e  
of t h e m .  

" RECEIVED your book, 'Patent Protection'," 
writes an inventor, "and I am only sorry 

that I did not have the information contained 
therein some thirty years ago. I have been 
u nfortunate e n o u g h  t h ro u g h  my i g n o rance to 
l ose out i n  at least three major i n stances w h ere 
u n d e rsta n d i n g  would have h e l ped i m m easur­
ably." 

Another inventor says : "In going- through your 
book, one of your mechanical n1ovemen ts gave me 
an idea that 1 an1 sure I will be able to use in my 
invention.'' 

\Vc cite these statements from inventors simply 
to emphasize one poin t :  I g norance i s  da n g e r o u s ,  
w h e r e  P a t e n t  m a t t e r s  a re c o n c e r n e d .  The easiest 
way for an inventor to los,; his rights, his possible 
profits, is to clo nothing simply because he doesn ' t  
Jwow \VHAT T O  DO. 

That is why inventors by the hundred have wel­
comecl the boo!' shown on the opposite page. It tells 
them WHAT TO DO. Its facts are valuable, often 
vital. They may be the means of saving money , 
saving time, and most important, saving later 
di:-:;appoin ttnent. 

Can You Answer These Questions? 
How the Patent Laws protect an inventor? \Vhat 

is the first simple step to take to establish a claim 
to an invention ? \Vhat kind o f  a sketch or drawing 
is needed '! \Vhen is a model needed ? \Vhat can an 
inventor do to secure financial assistance ? \Vhy a 
Patent is necessary '? "\Vhat can be Paten ted ?  "\Vhat 
a competent Patent Attorney can do for you ? \Vhat 
\Y i ll it cost? 'Vhat is the prel im inary search and 
\Yhy it  is importan t ? 

These and other questions are ans\vered in our 
4 S - ]lag·G book of facts, "Patent Protection." In it, 
we have tried to put the practical, usable information 
which frorn thirty-six years' experie nce "'e know 
the a\'erage man requires. Among other things it 
sl1ows interesting inventions, 115 IneC'hanical move­
m <'n ts, Yi<' W s  of the U. S. Patent Office, and mueh 
more. I t  i s  y o u rs for t h e  a s k i n g .  We g ladly s e n d  
i t  w i t h  o u r  c o m p l i m e nts to ser i o u s, i n terested m e n .  

HOW WE HELP I NVENTORS 
For thirty-six years-more thn.n a third of a cen­

tury-it has been our businPss to helv inventors; to 
assist them i n  securing ALL THE PROTECTION 
TO \VHTCH THEY ARE E:\'TITLED. We have 
represented not a fc\v inven tors� or a few hundred, 
but THOUSA:'\DS of them in their dealings with 
the U. S. Patent Office. 

\Ve answer questions-thousands of them a year. 
\Ve study each device to bring out its best Patentable 
possibilities; we often dissuade inventors who might 
ha vc g·one ahead with inventio ns 'vhich could not 
possibly haYe been protected. By methods of effi ­
c i e n cy, c a r e f u l l y  developed over a loHg period, we 
e n deavor to keep expense at a m i n i m u m .  W e  arrange 
deferred payments where they are needed. 

1 2  Thalli .. : l'vu for Jfr11tioniJJy Jiodcr11 Jlcclwnlx aud ln7.·rntioHs for Jfay T·fllieJl  f·Vriti-ng t o  A.d'i,1Crti.<'CI'S 



FACT 

This is a 

· NEW· 
Book About 

Selling In ventions 
Th•ro are two afdG:a to evary inventive sue­cess : There Is the inYeotlve aide, which deal8 

with the invention itself. There il; the com• 
rnerclal side, whleh ls thG way the inventor 
sets about �eltinc his invention on the blar .. 
ket. A good invention, poorly handled, ""'" 
prove- a failure commercially. An ordinary in· 
vention, properly handled, can be rnade a 
money-maker. In a NEW special booklet. iu>t 
'Published. we aive you some suggestions on 
"When and How to Sell an Invention··. We 
�:In )'OU Dncc.teal htnt' and a<]�;Jce on the r:ornmert'i11L &id� c,f 1nvent1nt. Wrltt us 1 card, lettlr� er use 
tht handY .. upoo. Look bofo.. yo• leap. 1< Now 
THE FACTS. Thty coot yo� nothlng. They can bo worth much. 

STRICTEST SECRECY 
With thesa tw� bookleto ,.. will also oend you a 

I"'REE eo-py of our "Et'tdenco or Invention" form, on 
which rou em :;.)tt.tch 11nd delcr1be ycur 1r.•enllon and 
esU.bllstl a date C>t dlscJo,'Jre. Suth a dated dhcll)­
sure m!y Jater t:�ro�e tm�orlant tG you. We send full 
instruetton.s for tta uee. An..v htten. sket('he.s. duw .. tn�• or modola rou oend uo ar• held ln STRIC'l'T.Sl' 
Sr.CRECY. You <an wtlto us !rankly. But rour Drst 
atc�t b to aet the tach. Sh:o aDd send t.he cOUDOO 001\f' .. 
Got tMt IIIUCh dtnt !Half. 

• FREE 

Tll•uk y0,. for Mcntio .. iug Moder .. Met:hanix QHd Itwetltion! for May Whc" lVriliug lo Advertisers 13 



COMPLETE PLANS 
F O R  A P E R M A N E N T  
PROFITABLE BUSINESS 
OF YOUR OWN jtee. 

MAKE $30 TO $40 A W E E K  
Our tree plan� shO'.O.' :rou. how to huild a. su�c;:-:tul buslne;s ot 'YOUr 
Ol\'0 :;;hurmning )U\\-ruuo"·er:�. -:-;o ex�rien('e ncceu:uy. ).(oi!t mt"n 
average from $30 to $4.0 a week. J', B. Van nten, RLdC'e\\"ood, N. l., 
wrHc·�� � "So•r•e �vi!!ek� I <e;trnll!'d $40 a well!k wilh my Ideal ju3t us a 1dde 
liue." H. Grt:enlau, F<onll du LAC, \\"l� . •  write!!� "Jn :ua, I $harp· 
eued onr �00 mower;�; at $1.00 ea.rh." Xlles C. Ract>, Ruch�ster, 
N. Y. Wl'1tt1s: "I ·na'i"e $hat�u.med nt� mowcn at $1.011 each.'' 
THE IDEAl. LAWN MOWER SHARPENER 
:\Iak�� ohl. dull :awmnoln'l'S cut Hke JWW. 
Mowars l'Un C!n�ltr. :>tll.Y sh.aTp Jono:i·l'-c·\1� · 
tumeL·s C<Jm� l>a('lt ycal' urtcl· sear. S to:nl ri�llt 
Yt J1ornc. Att<�cb the Ideal to your htmp so<·kct. 
Hh:LTD<'n� IHll' make (If mll\l"eL' ln 15 to 20 
mioute•-rou �:<t $1.00 to $1. :;o. j. t· 
taclnnent� for �:rind In�: �k11 tu, f!n�s 
shP.a n. hedge �hears. !iiclde�. serth�,;. 
O:XC), ftc. 

Send Po�t Cllrd !of 
F R E E  C A T A L O G and complete plan$ 
THE: FATE:-ROOT-HEATH CO· 
335 Bell Sl. P lyPJauth, 0 h lo 

FREE 1935 CATALOG O F  
Practical and Mechanical Books 

Xt>w l:lJ:J rntnlog. 'l'dli 01tll about huu<lt"t"d<� ot [ll'llrtlcal, mtf'IHmSC'al 
:.111d �l'lr11Uftr. hoolr� on Al'iatiou, ..\.Hl:'lmulltlr;;, ,.\11' Bnlk(·S, .�llu,·oo:, 
Eh•ctri<'l.lY. Fo1·mulns. Clo<'k :.Jakht,;:, Heating, HydrauHrs. ).1-.rhin�l'Y� 
:\foll�l :\lilkln�t. )[l'talh.u·�l'. ](lldio. �itll> :\fadtl!i. Stli\(l$, Pe1•flune�, 
Hr<'iTH·�·. Pluntllln� Tnnmtion:;;, TILnuln::, 1.'el�vi�lon, �[r. Scud muuc 
and illhll·,·.�s fu1· FREl� (!�,.rriJl{h·e ('.llLA.lc,l. ""rite ;\'()\\'. 

Norman V. Henley Publishing Co., 2 W. 45th Street, New York 
-----------· ------ · 

How To Secure A 
Government Position 
'Vhy WOL'n' Rhout s��·ikes, ID.]'Dtl's=, bud Umu? Train 
nOlll rra· :r. Qm·f'l'nnumt. jnh. )h-ny e.xslltinntions ex­
J)t'cted � Incr�l�ed iil\l!U'ic�. s:;teadl' work, tral'el. i:<HXL 
pay. Let me h�lp you become a Rallwty Pol> tal Cleric. P1gt Office Cl<"rk, CH)' )[all C'arrhr. Rur:tl c��yde_,._ 
or h� lp �·ou .:et into an;,.· other Gol'"etnment job �·ou 
Wl:IIIL I wM <J :-;���•·t'tnr� Jo:.:uunln':!r ut Chtl �t<nlcc 
Coumli:S:Sion for S rc<�n. Ha.,·c helped thou�arul�. 
N 0 FREE My ��Docfe book tells •hl"'oU� th� Jobs 
••t o::. Send tb.e COll�'6�"��",.o��':.o��ci-'OboA�� ify )"ou to 
- - -- - -- -- - - --

.... A. PIRtte,.on. Civil s .. , .• ,ll•• IEIF•r� ��!!'e���e�':n:��&��L ���.!1:�. 8����· {�::��':r� •'Jioy.;, to S•enr.�·:a Go�·em� 
moent Po�lt1on.'' 
:'\!Jrll� • 
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B U I L D R A D I O S  

COMPltU PLANS fOil 
ALL.'tf'AV£ ltECEIVUS AMATEUIII UAN!M�TTUS 
f'OLICE C.ALLAOAPUR5 CRYSTAL SETS .A.UfOMOIIU: RAOIO fOAT.A.BL[ REC[IVI�5 

to ,.,w �• hwnd•<Cio tiAt�_., u4io. ��·""• ''"""• ""' ••�w�'• •'•• ·•' .. , •:�\ '• 

fUi!L1 SP-�E0 f:7 MOCU:N M[(HAN: x PUBll'iHIN(; COMPAN1 

NOTHING l i ke it on the mdr­
ket. A complete reference 

book of up-to-date radio sets 
that a nyone cdn bui ld. 

Complete Building Instructions 
for 

SHORT WAVE SETS 5 OC 
TRANSMITTERS 
POWER PACKS 

PHONO RECORDING 

ALL-ELECTRIC SETS 

and hundreds of other valuable radio plans 
and handikinks. 

RADIO BUILDERS• 
MANUAL 

NOW ON SALE 
At all Newsstands, or send 50c to 

MODERN MECHANIX PUBLISHING CO., 
Minne2apolis, Minn. 



A BIG O P PO R TU I I T Y FOR YOU IN 1935 1[ �ou haven't icvesti&ated the Prroi/ Oppo<runity for you in �Our territory, 
you may b• overloolcing til., billge•t 
n.on•y making olferi,.,_, )·ou will ever 
e�Perienre. There are 11 Um.erollo ways 
i11 which YOu c111 take acfvallta�:e ol Prroil's world wid. s,.cce .. and 11lake 

mo.,er-dependinl' oo rl•e harure of 
the torritl>cy in ,..lllcft rou reside. We 
"'ill ll:ive rou •II of the facts if You 
wiU simply m•d the coupo., below. 

�•member, Prrai! is a Y .. r 'r1>u11d 
seller; advertised to 1 c<>nsuoner auct;. 

ence of aa ••tiltloted 75 lnillion nety 
month ; sold a.,d ;., lrreat d.. Ulan<! �u 
over <he world; is "" "nsuCJ>assed ond 
pate-rued J ub .. ication proces-s, See •rric/e on Prroil, "Wn.,, Oil is 
Boor for 1\fy Car," in Modarn !l.te­
cha,iM a11ct lhveotions, February, 
193 j_ l>rroii i5 hi��:hly eflicie�>t -..irh �/Joy bearittgs, Co,tain. no harmful 

oiiJ o� •cids, Mail the CO!lpon now lnd r ..... What 
Prroil offers you, Manufactured and 
Guarontoed by Prroil CoUlpo,y, W. 
V. 1\idder, Pra�.l 65 PrrojJ Bid£., 
LaCros.se, Wis., U� S, A� 

ROIL is protcctod GENUINE 

py ian and fo•·ciga (! S. Cauod 
K'ddcr 

b�· . . } J Jo �V. V. ' • 
potc .. t.< "s"e 

Not sold ""de.-. any .f.ts iwue11t�r� 
Look for tllis Sl!]trt1• otllcv Hamc. 

•-sc(l(cd ccn. turc OJt C7.Jtr)' factor) 

PYROIL COMPI\N�ro .. e, Wis .. U .  S. A .
. lor 6� Pyroil Bldg., L\nut l'n>il'' oppu�;��",�!klu< I'd like to lenit�r��-all Mhout f�k.a�� inrorm me 

m� in th_ts �terr 
rea.Jl:..· of!'er;�. POS::l1b1L1t1C'� . by ft•turn mrul. 

Clt> . .  · " ' . "  . .  " . .  county . . . . . . . State . . . . .  

. a lnt·cutrons for jJay . . f a�nt ]fccham.-r au f �!cntrO!IIIl!J J 0 You ar • rVr-itiug to Adwt·tiscn Whm 15 



Experts needed NOW! 
�':n\fhrf: .. ��·dft•�i��· :n�t':wnit"J::' r��y���::r:.�:'��J .. � �I

l
l -rr��rc; 

flew�'[ II!'UbJect rn tho wo1·ld.. t!xp•r-t.R ttr;• needed .. '-.letYCII'),II!Jroe on bcHh MJ'n�n :���1��:���tt�:f�'�!kt: (�ne =rct':!i��2:;.,:����C/ �d'�·e�t-:,n;·ll�l�k� 
ly YCMil e•n K"f!lt the lmp•rhtnt dett!.lla of tkig anwJiD.A: n•w RCtgroa. 

- - - - - - - - - - -­
AII'Mif'lc•n T�hnlc.•l 5o•t••�· Dr••• I •• tillll • .,. O.pt. t(..5:tao, Chlnp 
You may -nd rn .. the <roiDpht"' e)'clot�•dl• on AUI..CONOITIONIINe, fvu.�vul-
��trf r'�r-jf:..� �':r-�'31��0r�· • .:n":"J1� ��� �.�!::u�:b\�o���l��� d��::�d0��·� 
�o��ulhh����il U.! �����:� 'fn��?u��:L-; �:i� ��n,-'L�7.;%��nP!rd.day•, th•n $3.00 
Nam• ------------------------- -----------------
Add�•�----------------------------------------
��:-� lll'tite IJt< a l"'ll�r and _I! I\•• U$ t�\e n&me .an<l llllddre�t�:";r-:,:-• .,:::-e::m::•"'"-, <-::r and lh.at uf a.l"lc:&d on a buoun�RI man a a "'  "eterenc:e, 

NEW "HOME 
FACTORY" MAKES 

PERFECT POTATO CHIPs-
DONUTS-SAL TED NUTS 

St<lp toakinQ" tor 60D"IeUlinl" dtff.cult. Turn 
twCatoeli tnlo c:uh. I l:I)O\\' �·ou just hO\� with 
my newly p�rfl:1cLed outfit, St.nrt an:nrhere, 
Very little cash neei.JcU. Exclud-re lccation. 
Profits nour Jn. No t'Ipe:rleru·" nc('tl�d- I fur-. nhh tht pl�ns ll�1dn an�·u·herc-�JUage, 
&mall town, �Hy or suburb. A bir; oppoltunl­
t.y is waiLin,a:, Bmtne.ss permanent... 

MAKIE UP TO 500'1, PROF'IT 

ON RAW MATERIALS 

Raw mnteriah f\r8 nlll!'ntlfnl ::md f'hPap. Blt:b­Ly perfected .)UtfU a.nd r:onfidentlat plcm� m<�ke 
operation simple. with s �ar1U.:1g pzofi.ts c:utaJIL 

WE HELP FINANCE YOU 

and l�ote -you. Send no money. ju�t name. 
tor bOOII: of fa�ts and free opporLunLt.y. 

TRIAL LESSON In 

DRAFT I N G  
Send post card now for FREE 
TRIAL LESSO:--J in Drafting. Prove 
to yourself how easy it is to learn 
AT HOME to make �lechanical, 
Electrical, Arch[tectmal or Struc­

tural Dra\Yings. DRAFTING is the key 
to the best paid positions in industry. 2\ew monty-making opportunities now opening. Get 
an e-'lrly start toward a good position whil(! learning in 
spare time at home. '\Ve fLJruish all toals, etc. Send 
uo\\', TODAY, for your FREE TRIAL I;E'SSON. 

CHICAGO TECH COLLEGE 
Tile Success School /or Dra.(t.s-melt 

Tech 

Lat.es� ].J:odel 193.5 B":11f!lnMl rc:peatr.n.lit 
p i.stol. Sturdy, m� sshe construc:Uon, u&y cockLn�;: l�H'r, 100 :sho� ll\a.l'az;Jne. 
For tu-gt> � Powerful for smaJ1 gnme. 
Blueor�lckol!inlsh. Shoot• B. "B. ateel <hot. Wt. lB 
oz. FREE--\lOO Shots. $2.00 d<posi� ou C. O. D. 

F"RF!E CMa!og-Colts, Rifles, Binoculo.r.•. 
H1.1dson Slltrtrn� Got�ds, !M-52 Warren St., New 

Glazed Pottery Made Without Molds 
::\lake::: be:::<.�utifuL co1ored1 glazccl cuncrete putleJ·y, 
X a experience needed. Complete Jlla.nt�; u.s;ing no 
Jtl1Jids1 JJOw�r or costly tools. makiug 2,j00 designs 

1Jinl baths. vases, etc., cost less than one mold 
b)" old methods. t.�se only sand and cem�nt. 
:\louc:r making bu�ine5:S. Doo.k., color plaLe, etc.� ]Oc. 

NATIONAL POTTERIES COMPANY 
424 26, 

16 Tlzaak Yo" fo•· Meutioniuy Modem Mecha11i.r; a11d l;zt·mtiolls for Jfay 1Vheu Wn't•'uu to Advertisers 



ON PATENTS 
AND HOW TO MARKET 

INVENTIONS 
Over 100 Illustrations 

Tells How to PatentAn Invention 
Descrlbea method o! ()btSttnlng Patent-adn.n ... tas•s ot b•inw: fir�t in app l;,r1na: fo1· a JiDtcn 1-
hOll' vatmt p.rotecbi. �·ou-,.hnt 1t eon•rs-po1rt 
:It pta)'! ln ruark�ting iol"entioo-dangrr . nr 
delay in at�plrtng for patent, 1UXY FACTS 
0:<: l'UF.XTil AR�: RE1llALED FOil THE 
Fll\ST TillE IX THIS nooK. 

How to Market An ln,�e111ticm! 
This srctLon d�scrlbes dHTermt fields of inl.'ent ie>-o­
how to ro about muketinR: J"O�lr in'C'PnUon. t.Yfl� llr 
InTentions best suited tc tod3y's nted:ii. how to plll.C6 
:ycur 1nventlon befon the pubUe Afht �erurinsr patent. Practtt.:!alb' �\·ecythlnc brnught out htL"E! h th13 
result ot reeent. ana[l.·ab o! market condition:i. 

Haw ta Commercialize Your Invention 
Bow to art-ante ror oartner�hiD--Dt�nh.tn� lOUT nwn 
OODlpAny-suoflng llnlnte:o.---arran�tn� for ro;ra.ltie� 
-�·pn of contrsdi • • •  information you ;;;.hould hare 
right nDil' U you·wish to obtlin practical �ucce�,:; for 
your im·ention. 

HDW to JU-11 MarkebbUII{ of lnvrntln After re11.din� thb hook you <:lln jutlge to .sou1c nl:�nt 
the uortl! of your lrle-a. h Lt flln tnlpr<l<'enlt"'llt-b U 
�ore1 emmgh to warran� patent prnttction-ta ther"' a 
d6mand for it? A \}'�11 known "uthorlty t:lve� ynu hia 
ea�erieneed judgment on t11esa qu�stlone. You lo;iU 
leArn from l'ell�ble. ;;our('e!; mam• far.t11: abnut J)tlttnt� 
that au vitally important to rou RIGHT NOW I 

Make These Tesb 
In th1� book l'l'lU wHl b.: told 11ow tc applJ t��t� t.1 
l'OUT inv�ntioo. You ,ill be showo What qunHnca .. 
ttons 1t must meet-botll 1n re�p�ct to obu ininit a. 
lltstent. and ln obtain(n� a m�rket for it aft<'rWatlis. 
You will be told th.e merft U. S. Patent Examln!!"r:S 
wlll require your irn·ention to h.av&-----and till:! demand' 
tht> ecm:nercial markr-t will make upon It artenvards 
if suC're�s is to be obtained. 

No Obligation-Mail Coupon Today 
'Iht.� 4S·pnge- hoolc h cli'IUhl:t �alu.able .nnd inteu3Un� 
bt>rau�e it h brnnd NE\, .. ! Ere�r page i3 pOJcl5:e<l 
u·lth I aUo�t inofrm�tion of interest to s-ou as an in· t'�f'llor. and ralculated to gu1de you in furtheranc�t� 
(If tht prott>ct1on )y patent of your lrlvrnt1on. Get 
th.e very 1atf'st tnfoTmation--learn the thtng5 ,-nu 
don't knoo.\· a flout getting a p11.tent and commerclaUz .. 
1ng your lnrenLton. 

CLARENCE A. O'BRIEN 
Regbtered P.atflnt Attorney 

317·W Adami Building, Wo•hlnotan, 0. c. 
Moil Cauf)Onfor this N�w Fr�e Book 

07Ul Record of Int�ent1on Blonk TODAY t 

My Service to You 
] hnn �e:cured pa.l .... nts for tnnnton ]ocat�d tn ertry 
.!-;tate in t11e UnJon. ).Ly o:r:anization Ls a IIH'!:('t and 
et'Uc:ient one. �IY llrnctll'e is eonnn�d entit·(lh' to 
Pa �e-nts. Trada· Mark�. and Copyrlgbt3.. l bl\vt> bad 
�·en:; or ex.oe.,t.m(:(! in Pntent �latte.rJ, lfllen YOU 
plftce J"(Jtlr idea :In my hancl�. 1 am tn podtion to 
pr<Jceed at one':! to &ecure protection tor you. l\I!i' 
tf't;; are rea:;.onable. an<1 11 you de�LJ;e, l can .ar-­
ro.nge ronTenient tEirm3 o{ pa,;m�nt. 

F'rea Racord of Invention Blank 
Tl1is FREE Record or Invention Blank enables you to ma.kc Ill e:om·t-n1t:nt 1n:rm " �>kl?tt:h ot :rour idea 1\nd 
hart! i t wltnr:s�td tn • ruanr\['r of 'V&lue to yoll should 
the OCC8iLOn fo1' tvldeoce arise. 

. £I..ARENC::E A .  O"BRIEN-
Il£ <iTS'T£AF.,D PATE-NT A 7TORJV.EY 

· · � · 
'VA S II I � c ; T O N � D . £ . · · 

Pll:'a.se se-nd me Y"'Ur FREE nooK. "PI t�nt Ot1tC1':" rot' lhE' Jn"len· 
tor'·, Rnd .Your '"Record of ]nt"enUon' • fonn. u i tbout o.ny eo�t or 

OIJllt:I!.Uon on my part. 

N . .Dlll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 



WHO WANTS TO 
WIN $1 25.00? 

Over 200 Prizes. Not One Penny of 
Your Money Needed Now or Ever. 

Nothing to Buy or Sell. Just Send 
a Name for This New 

Tooth Paste 

DES MOINES, lOW A (Special)-Do you want 
to win $125.00 spot cash ? Here's your oppor­
tunity. There are over 200 prizes. Nothing 
to buy or sell. Not a cent of your money 
needed now or ever. No cartons to send. No 
puzzles to solve. The first prize is $100.00 
cash plus $25.00 extra for promptness in re­
plying. Then there are 203 other valuable 
prizes. You have 204 chances to win. Now 
here's all you do. A big Des Moines beauty 
products concern intends to bring out a new 
Tooth Paste. They want a name for this new 
Tooth Paste and they are willing to pay hand­
somely for it. So ge t your thinking cap o n  
and send a name on a penny postcard o r  in 
a letter. ANY name may win. Names like 
"Quick Clean" or "Sparkle" or "Bright Smile" 
are good. Surely you can think up a name. 
The first name that pops into your mind may 
win. The best name in the opinion of the 
judges will win first prize of $1 00.00 cash plus 
$25 .. 00 extra for promptness. Second best wins 
$25.00. Third, $15.00. Fourth, $1 0.00. Next 
hundred best, Surprise Gifts with retail value 
of $2.50 each. Second hundre-d best, Sur­
prise Gifts with retail value of $1.00 each. 
204 prizes - 204 chances to win. Get busy 
now! The judges' decision will be final. No 
names will be returned. In case o f  ties, dupli­
cate prizes will be paid. Only one reply from 
a family. Contest closes May 31st. Prompt· 
ness pays! You will receive $1 00.00 plus 
$25.00 extra if you mail your reply at once 
and win first prize. Costs you nothing now 
or ever.. Just send a name for this new tooth 
paste. Address PRIZE MANAGER, 1 1 4  
Eleventh Street, l>es Moines, Iowa, Dept. 237. 

GENERATORS - CHEAP ! $1 o-�� 
Brand new Robbins & Myers GeneraLors. 32 Volta, 

• 
DC, 1000 Watts at 2000 R.P.M. (lesser output at 
lower speeds). Ball Bearing built in motoring coils to �elf·t>tart gaa engine. Wt. 100 lbs, May be � 
driven by rJSS engine, wind power or water wheel by 
arranging proper hook -up for obtaining- del'lired l!lpeed. Re1ular price $90.00. While they last: $25.00 cash or • .  
$10.00 down, $3.00 Der mo. for 6 mo. 
VI CTOR MFG. CO. Money Back 
BoK 75, Adrian, Mich. Guarantee · 

BUILD BOATS! Plans for a cruiser, outboards, duckboat, 
and dozens of othet- big projects are in the new 1 9 � 5  
HOW-TO-BUILD-IT. Send 50 cents for your copy to 

MODERN MECHANIX PUBLISHING COMPANY 
529 S. 7th St., Minneapolis, Minn. 

JIM DANDY 
C A B I N  

T R A I L E R  

Anyone handy with tools can build this classy, roomy trailer coaeh at 
Jow cost. Acrommortates 2 to •1 people comfortably. Plans and in · 
!':.tructions include al l dlngums, floor plnns, material li�t. how to 
hu1 J d  beds, axles, windows, top, where to get :oarts, etc. Can be built 
i n  any size with side or rear door. Rig Yalue for all intere:>trd in 
c-amp trailers of any kind. •.rhou�ands of satisfied USCl"S, Rush a doll a r  
ror the popular .Jim Dandy trailer n l a m  today! 
M A I L  DO LLAR B I LL to J I M  D A N DY. Box 125-C. Wausau, Wis. 

Get RID of the Spectacle 
Handicap. The NATURAL 
EYESIGHT SYSTEM makes 
Victory over Glasses Possible. 

are the Judge-your eyes 
the Jury-when the Natural 
Eyesight System goes on trial 
in your home for four months 

on our 1.00 % MONEY•BAC:K 
GUARANTEE. 

Full Information Mailed FREE 
Natural Eyesight Institute Inc. 
Dept. 55-E, Los Angeles, Calif. 

BARGAI NS-I N NEW KODAKS 
Delivered in the United States at the following prices: 

l:nin•x C"amC'ra Complete with one l"Oll  mm • $ .35 
Ea:-;tman BaOy Brownie Cam<'l'a - - � - - .82 
�izc :-iix-20 Brownie Junior Camera - � - - 1 .75 
-l i rl'y Kodak Xix-lG - - - - - - - - - 6.70 
l\.odo1k �ix-16 wHh f.6.3 Kodak Ana5'tigmat Len;; 15.00 
Kodak Yollenda, Anastigmat f.3.:) Lens - - - 25.0() 
�o. IS Kodak Recomnr. Kodnk .AmL�IIgmat f.4.5 Lens 35.00 20 ';{- di;;c. from Li,;.t Price on ).lo\·ie Cumt'l'n,; nnd Film�. 

)f;my ollwr lJargain;; in C<uuera:;. L'lltalop;-uc l•'rt·e. 
KODAK STORE, Sac City, Iowa. 

Write for free �ooklet descr�ing "8 7 Plans for 
Operating a Successful Business of Your Own". 
Make from $20 to $ 1 0 0  a week starting in spare 

rime at home. No peddling or house-to-house selling. 
Booklet sent free, and wirhouc obligation. W rir.e for 
your copy today. 

ELITE PUBLISHING CO. 
Dept. G 214 Grand Sr. New York, N. Y. 

� 5 - P - E - E - D !  
A U T O  R A C I N G  B O O K 
Whole book brand new. \Ymking draw� 
inl-(:>, nirtmc:; anti full d<•sct·iption of 
fr1.�t ::luek and ra<·.c rar cllassis an•l 
bodies. Get dope on 100 lll.P.h. stock 

V-8 Fol'd:-;, llO m.p.h. midgets, 120 m.p.h. Ford A and B conH'-1"-
sinn:;, 12:) m .p.l�. modified stork ancl 135 m.p.h. stork conr('r:;ion 
;qwt·t1way r:lrP C'ar�. Order Today. Postuaid $.1 . 1111. C.O. n. 5;1 .1  :!. 
RAV F. K U NS, Dept. A-6 Madisonville, Cincinnati. 0 .  

R _ _  A _______ 0--1 0 S E R V I C I NG 
Residence c o tt  r s e, 6 
months, modern meth­

ods, new com-ses, special •work on service equipment and 
supcrheteroU.yne sen:icing; instruction on public address sys­
tems, photo cell and cathode ray tubes included. Other 
courses obtainable : Radio Engineering-9 months ; lliarine 
Radio-6 months ; �Iorse telegraphy-6 months. School est. 
187 4. .All expenses Ion·. Catalog free. 
D O D G E' S  I N ST I T U T E, Fourteenth St., Valparaiso, Ind. 

18 T/Jank Yo" fol· Mentiouiug Modem Mcclwni.r a11d [;wc11tions for May When Writillg to Advertisers 



"The lowest prlcecl electric 
"·t.=lding machine of its ca­
J>ildty F.::v!l'.r n1::tnuh.etur�cl. 

Here is a piece cf equipment you will want ln your shop . .  , 
The new 1935 imnroved E L E C T R A  R K MASTER 
'YELDF..R has rno:1ths of intensive research and proChic:tion 
C'X\Jerience hehin<i it. Another great step fnrward in pr.ac� 
tical electric wddin:J::". Manufactured to fill the gap betwet.n the large expensive 
n1achines and sma.lJ welders capahl.e of on]y licht work, it is 
suitable for usr: in garages� factories, �hops, for rep01iring, 
production, <!c. It will quickly pay for itself on savings 
from a v�ry few welding job�. The ELECTRARK 11aster \Velder ope1·ates clirectly from 
a:�y 110-Volt, 60-c)'de A. C. power source. Current re9-uire-
111ents vary from I 0 to 40 amperes. Outp ut as higb as 125 
an1peres are available:. Transformer windings are air-cooled 
l.Jv forced ventilation from a motor clri,•en. air-blast fan , 
aS.5uring positive protection against <lver-hea.ti.ng. 

CONSTRUCTION 
The transfcrrner is bttilt up of .windings. af double-insulated 

wire, impregnated with insulatlug varn1sh and tbOL"ottghly 
bakt:d; \"·uuud an a lamiuale�l �.:ure Q[ ::ij.Jt:::l:ial �h:s.igu f(Jr wdU­ing puTposr:s. The entire: unit is rndoserl. in a beautifully :fin­ished steel case. The weldine- leads are <lf large, extra­
flexible rubber co\·ered electTic cable of ample length. Tht! 
nutchine is nert.t-l)� noi:-;e]ess in oper.ation. From appearance 
antl performance it is hard to believe it can Lie so]<] at iiiO low 
a price. 

ELECTRIC TORCH $ 7so 
)Iechanics, Fixit shcp!i. home 

= 

work�hol)s. battery T1l�n1 ex­
perimenteTs, laboratories. all 
use the E L E C T R A R K 
TORCHES for small welding johs; to cut mt:tah. .  hra.z::e, 
solder, and melt. It operat•s 
frnm all)" 1 10-Volt, A.C. or 
D.C. li�:nt socket on sm>ll cur­
rent. Complete illustrated in­
st l'uction book makes operation 
s!rnple on tht"' mo�t rliffi�nlt 
iohs. Generates a pure 41flam­
ing hot,. arc. \Veight i� smal l ;  
o\·er.J 11 c1 i rn e n s i o 11 s are 
4''x7(1x811• rse the Electrilrk Torch to repair auto bodles 
aml f �nflers: cut out me:tal designs; weld and hr.aze sma 11 
derorathe iron furnishings; and for many otber small jobs. 

Equipment inclttdes gogg]es, welding, brazing, soldering 
ruattrials; flux ; iustruc:tion book ; etc. nr.ate:ria1s wiJJ do. 
rn;my jobs and can he r�placed at small cast by Empire 
J�1 ectrlc_ Shippf?d pre1Jaid if ordererl direct!)' irom this nd· 
'\"E-rtl!:=ement ; otherwise f.o.b. Spokane. No C.O.D. orders 
accepted. 

-WELD FOR OTHERS-
Increase your earnings and p�y f()r rour master 
weldeT br rioing work for others-TheTe is always 
welding to he done! 

Protectecl by a full 6 months' gu<3rantee. 
NECESSARY EQUIPMENT FURNISHED 

A complete rt!.�ortm�nt uf �uppli�t-s and eqnipnH�21t j� included to fit a 11 welding j ol1s and condltions. Tbc as50dmeut in­
cludes Olte pail" welder!;;' gogg]r:-s; l extra ho1<1cr and clip set� 
l c;u1 cast iron wdrli.ng- flux; 1 .. re:..,.-,tlar�' flu�: 1 tube .. Cjuick­
\Ya(J So1det· � ntisc:. small supplic�; 10 !4" car�Jon. elect rode� • 
10 H1" cilrhon electrocl�s; 20 mild .:,tee[ h}ler roU�; 50 C(latcd 
mf"hlllc e-lt".drorlts; 1 0  hro11:.>t:' rorls for T1ra:ting; 1 coi l (•f 
Electrark General Piupose Filler \\-"h .. e. The::.e SUlJtllies C"--n 
be replaced �t small cost by "J:;mpi1·e J:;lectric." 

Anyone Can Learn to W E L D  
with ELECTRARK 

A compiete illustrateci in!itrnction hor1k is furnishe-d \\·ith 
each machine. Tbe::.e iw::trllctiOllS an.: \"�llu.ahlc ��s a refer­
ence and guide in weldin_:.:. ·' Lf'liTIIiu!J to fVcld li'i�h 
Elcct1•ark" is 'J)Ubli11hed e�peeia.l 1)· for nS�l"S of F;lr-ctrflyk 
\\-elders. i111il is f urnis.:herl \\' "tfw•n �-x�ra C11�t to purchas .. TS of the EI.ECTR.-\.RK 31AST:E;R \\"ELDER. 

Use Coupon in Ordering or in 
Requesting Information 

EMPIRE ELECTRICAL PRODUCTS COMPANY 
Bo.-; 26.'1 T�J.  S�1tkane, Washington 
G12nt l@nteo ; 

J am enclc�ing 0 ),f()luo.\·-nr<1e:r 0 ('h(lr•k f'or �-----
0 Plea5e �MH1 nu JH"C"J)ald. nne $7.:11) 1-:.lern.u·k: Tllr<:h. 
D �end me onf' S:35 Eh:rtruk ""�hkt·, r.o.h. :O.:rmk.o.nc. 
D I am cnciosing �tamp Cot· circulus. 

:>DIE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , ,  . . . . . . . . . . . . 

.\DDRE�R 

TOWX . . . . . .  . . . . . . . . . . • . . . . .  STATE 



P03itf'r-elV the (!tcatest bargain rTel' ofllrred. .! gE'nuioe fUll Sized 

��o�no�o��·
l

·:�;��el ��� n���f�-;;���e't�����e�[�t:l�<�;���ta(����! 
4·1'anr keyboard, back�JU!.cer, automatic ribbon renr�f;!, shirtto-ck key, 
2-color ribbon, etr. The Ptrre�t all pUr003c troewrlter. C<':lrn[)lr.tely 

t<L>uilt oml Fl:LL Y GU ARAXTEED. 
Learn Taueh Typewriting Lowe•f T 10 D I ConlDlete [Home Sttcd,-J � arms- II a 11'1 

course or til• F•mou• Van Money Back Guarantee 
f!S�

n
t
t Spe

!
ed

ll 
. '.l'y

l
[lewrltlng Send COU[)On for lO .. day Trial-it ::rnu �� � em- u � 1 l�strBlt"cl, dedd.<! to keep it J:U!t.Y only SS.OO a. month blly learned, gheu dur- unUI Mi.90 (term prl�) is paid. Litn-nr: thb ofl'er, 

ite<l offer net at once. r.NTE'R"'N.ii:r•oNAL TYPEWRITER ExcHrnE."---, t �· west Monroe st.l Chicago. til., Dept. 505 I 
I Send Underwood No. 5 (F. 0. B., Cbica�o) at onee tor l n-dnr J ldal. lC I am not oerr�etlv satis:fi�d I con return it �'IDre�;;; t:allrrt. 
I n.�mk��fce!� ln ��ll. p!.y $3.00 • month until I hm pald SH.90 I ����··: ··:···:···:·········:·::-:·:·:···:·:·:·:·:·:·:·:·:·:·:·:·.··:··-:-:·:·:·:·:�:��: : : : : :  : : :j 

Chooseas1rour�k�on 
Electrical Engineering 
One of Amorica ·s most dhtinguhhod, most B. S. Degree 
thorouf:'h institutions. Founded 1903. 
l"tliltue eJr:perlmentaL lilboratoric:.. Facu1t:r of Spelilillle.ts. Widely 
endorsad by Elcc1rical Indu.:::tr;r. 
COMMERCIAL ElECTRICAL E N G  I NEERIN!l IN I YEAR. 
P:ue!11-'ting, J'lro�Diill!OUij ne\\' hrtmch oF the erP;;�t. el4>ctrloA.I Jll·u­
ft'�&ton. 
For non high sc-hool graduates, 1ntemh"e 18 months couru. 
R AD 10· TEL EV lSI ON-Talk!n� �(OYie>-Souud A.mplia<otlon. 
A t110rougb approved course leading to Government Trammh:)lon Liec!n368, 
AIR CONOITIONING and ELECTR ICAL REFRIGERATION 
o:ltfer unusual opportur.ities for the JJrooerlY trained man. 
AVIATION. eJ:]Iandln� rapidly. 
HECTRIO ARC WELDING. a nelV prolegslon in need or grooorly 
�rlllned men. iij thorouQ"hb' taught1 coveting all pUaa.e� under 
11ctual \Voddng t'I'JlldlLiOJIS.. 

n:oon seme1ter a complete Unit ot Training. You ad<ance ••· 
r:ot'dimt to l'OUr ability. 
EARN L I V I N G  EXPENS ES. Many students earn tl!e Jar�er part of their living expenses. 
SCHOLARSHIP LOAIII F U N D  tor tt.o;c who need h•lp. D•ilr 
Rndlu Broadc:uttn� PH·r WIS�. Ati)le:ttc�. D�lightful enTLron­ment. .Suc.cissful auduQh� ln t.U Da.rh ot lh<i! tnn·IU. 
CATALOG FREE:. \Yrl.te tOd.!lJ for bu1letin, sta te .n�e. E"tlucAt!on 
!lnrt caurse 1nterested in. 

..........._M I L W A U K £ £ ---5CHinl. of EN.:INEERING 3HJlltule of �  
MM 53'-4 Broadw•• and E. StBte, Milwaukee, WI•. 

NO 

8)' 
B I G  OPPORTUN ITY 
Becorne fin e-xocrt FHOTOGRAPHF.R. Gron·· 
in.g demand for tt"aine-d men and lrorut!n. Wun­detful money-making opuortunltir�. LHetlme eare�r. Learn quickly. CO:\lllERClAL, NEW�� 
PORTRAIT nr 1TOTIOX "PlCTl"Rl: PHO· 
TOGRA PHY. Pnsonal atlenctarh�r or Home 
Stucts cour�c�, 25th year. Free Dookl�t. 
NEW Y O U  I NSTITUTE !IF P H O T O G R A P H Y  
11 West llSt. (Do pt. lSi) Now York Cltw 

MORE OIL CHANGES 
The new sen��t.ional Attto Reel�imo ke�ps

_your 
oil permanently full bodied and clean. Takes 
place of oil filter. Rerno,·es dirt oy filtration, 
dilution and water by evaporation. E"qually 

effective £or Diesels and Tractors. Low in price. Our cutnmt!rcial si2:e r�claims at 4.e per gallon. Get uOil-Wise" 
folder free. 

M. SCHWALGB CO., 2510 Fto .. ,...ar S1., Chicago, Ill. 
WOOD $3postLtss CulttrL 
SHAPER paid m·�u�s.'�3,��-, 
g�e;ss:r�t':1� �t!g%9��t�ncJ'�� �19 h����7 ����� 
htble support and spindle Adjusttn�r a.lide, hen�y 
.�:ra]l Lron eastlngs, Ollless beartnga.. 
Order now or 9end l'Sc 1n st:lmos fnr catalog ful:y 
dc3cr1bln't aU our ti'Jually law p!c�d J'lOWI!r tooL� e.pd e.ece•soriGS, l�eladlniJ Jlll kw. Drill Pr•••· s., .. d.r, 
Lin• II"•"• Lilli ..... .t&::.� •lc. 
J. &: H. METAL PRODUCTS CO. 480 St. P..l SL, Rnebeom, II. Y, 

BUILD 
AUTO TRAILERS, 
FURNITURE, BOATS, 
RADIOS, MODELS 

Tbe New 1935 

HOW TO 
B UILD IT 

Tells You /-low 
149 Different Com- f Q 1 50 plete Shop Plans or n y C 

IF your Jealer is so/rJ out senJ 50c: fD 
MODERN MECHANIX PUBLISHING CO. 

529 S. Sevr�:nth St., Minneapolis, Minn. 

20 th!Jnk You for Mentio,.ing Modem Mechaniz and hvcntimu for May Whe11 Writing lv Advert iser• 



Why waste ti m e  
old fashioned methods 

when you can learn to play at 
home without a teacher ? 

DON'T let the thottght of long years of tiresome practice 
�ml an t:XlJCu::�ivt: tc:m:h�r ��;arc you awOJ:f from learning 

to playl For you can easily to<lcil yoursdf-right in your 
own home. 

lt's so easy! Just look at :hat sketch. The note in the 
first space is a.l'""�'s f. Tile note in tile second space is ai"'a)'S 
a. Tbe way to knew the notes that come in these four spaces 
is simply remember that they spdl fac�. 

You don't hilve to know o11e note from another in order 
to l>eKin. The lessons. come to you l>y mail. Then the U. S­
Schoof way explains �verything a.'i )'OU go along-both in print 
and picture-so that almost before you knO\\' it; yon are 
playing t·eal fHJu•s and me/od!cs right from the notes. �o 
wollder over 700,000 men and won1en have learned to play 
tbis •asy way! . 

Those who can ent�rtain v:ith music at parties-who C:l11 
�nap up things with pepp}' numhcr!'l-are alway::5 e.o\\ght after, 
always surt: of a !rOod. tiJn c! Sti'lrt now and .s\1 rprise your 
fdr"Il<.lS. 

LEARN BY NOTE 
Piano Viofin 

G 11itar Saxophone Dr1an uku le.liQ 
Tenllr Banj� Hawaiian Guitar PlanG Accordian 
or -any other lnstrl.lmant 

Free Book and Demon� 
stration. Lesson 

"Hovt' You Ca.n 1\fast�t:r :\Insic in 
Your Own Home'' is �l.ll interesting 
little boClk that 1;4) yours for thl."! a�k· ing. Wi.th this free hook we will send 
:rotl a de:m on stration 1 es�on that 
pt·o\?es how quickb· a.1J(] �asily you 
cau ]earn to play your fa\·orite in-

strum�nt hY note-in less tha11 half 
tilt:: timt aitd at a f 1 action of the 
cost of old, slow methods-the 'C. 
S. Scjool way. No obli�tation. Clip 
and m�il the coupon NOW. U. S. 
School of 3Insic, 2625 Brunswick 
Bldg., :-<ew York City, N. Y. 
· · · · · · · · · · · · · · · · · · · · · · · · - � - - � - - -

U- s .  SCH D O L  0 F MUSIC, 2625 llrunowiok Bldg., New York City 
Roe nil me your amazin.v; free hook, ''How ·you Col\ ).Jaiittt' )Iu�1a Jn Your Own Home-," lTith in�>plring: me�:;a�e b}' Dr. l•'rotnk Crl'.nt., 

also F·ree l>c-monslration Le.s:scn. 'lllls does 110t �ut me untlt!r any 
Ml1;;:ation. 
!'arne . . .  

lnslrumenl , • .  

-·-- --------

A S T E A D Y  ? • J O B  

MANY OTHER U. S. 
GOVERNMENT P O S I T I O N S  

S T E A D Y  W O R K  

P O S T A L  

/--;�-;K�I;;-;�-;;�;:-;;;�;;D;:;:c;;c:r:-;..-:-;-
nu.sh to me enLirels free of ehal'ge f l )  a ruH d.e�r:rlption uf the � ,:;n(}�;

o: {1.1���0�a�:�����n�t2}o���� cftTil l��t�;��-g�-b�
o
!��:;l{l����t .§ JoiH ; (i) Ttl! "" how to get a Goret·nment Job. 

ME N-BOYS 1 8  TO 50 
0 0 Railway Postal Clerk . . _ .  _ _ _  . . . . . .  _ _ _ _ _ _  . .  _ .  (Start S I �DO yur) 1 (j 0 Post Office Clerk . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (SU.rt 1700 year) :Y cPo�l� ����·k�FIJ:rc.ltrt: : : : :  : : :  � : :  : : : : : : : : : : :  � �  ��t::: g�g �=�� '---------------------"" • R Inspector of custonii . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (Stort 2100 r•••> 

Short Hours Pleasant Work �"r 0 mmigrant tnspeetar • . • • • . • . • • • • • • . • •  · · · · · � · • • • • • .  (Sbrt 2100 ye.•�"> 

Rapid Advancemeac, Petm4nenl: Employm.ent ., 0 LIQUOr Gauaer·Stareke.eper ' •  • . . . . .  • . . . . . . . . . . .  • • • . . (Sta:rt 2000 )"ear) 

MANY EARLY EXAMINATIONS :.'If' Xame . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
EXPECTED I 

MAIL COUPON TODAY. TOMORROW I A<l<ire.-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
YOU MAY FORGET � Use This Couoon Before Vou lllt.lay It 

Thalli: Yo" fqr MeutioJI.iug Modem J[ec/ia.lli.•· n11d lllt'CIItioM for May Wilen Writi11g to Advertisers 21 



MM's movie staes camping trailer looks so 

good the editor fears you will pass up his 

department this month. He lets you in on 

another secret-a new MM all-purpose boat. 

will stretch to suit the various types. 
Actually it isn't. lt is not only practical, 
but practicable. (Our dictionary tells 
us that there is a difference.) It was 
designed by an outstanding naval archi­
tect who will tell you how to build it in 
the June MM. Better ask your maga­
zine dealer now to save a copy for you. 

* * 

Melvin Johnson liked the arc welder 
in the October MM so well that he built 
two of them. He shortened the chassis 
of a Ford, disconnected the drive shaft 
and hooked it up to the two welding 
generators. The result-an excellent 
job and first prize of $5.00 in this month's 
Workbench photo contest. His letter: 

Me:lvin JohnsoD buih 1:w0 MM welding gt�nentors Bnd mu.,..nted ch�m 
on a shorterted Fo.rd. He won fir-!lt pri�� �f �'1'15.00. LlppeC" ril'dE'!. 
shows the 'tWO gen.eratou, Photo !j:hows Johnson and welding outfit. 

Sacred Heart, Minn. 
Dear Editor: 

I am sending you pictures of the arc 

HOW do you like it? "What," you say? 
Excuse us; we thought you'd know. It's 

that movie star's trailer we've been raving 
about. Yes, Sir Guy Standing's collapsible 
camping trailer on page 94. But before you 
look it over finish the rest of this department, 
because, if you ever set eyes on that trailer, 
you'll run out to order 2x4s, br"'ckets, and 
pipes for the trailer and forget all about this 
department. 

Before getting off the subject, we'll wager 
that this trailer will prove the most popular 
of MM's variety of excellent designs. Aloha, 
Wanderer, and Bungalow, three of several 
trailers described in MM's free blueprint 
catalog, have been going over with a bang, but 
Sir Guy Standing's trailer will go over like a 
blast from "Big Bertha." 

* * 

Nnw we'll let you in on another secret. 
Many of you have been asking for a good all­
around boat. Can you imagine a boat that is 
a row boat, an outboard motor boat, a racing 
sail boat, and a cruiser-all in one? Sounds 
a bit fantastic, we admit, and you are probably 
guessing that it's made of rubber so that it 
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welder I rnade from the October MM. 
I hooked up two of them on a Ford chassis. 
I cut off the frame about two feet and welded 
it together with this welder. I put a Kingston 
governor on the Ford motor and it works slick. 

I can weld anything requiring 160 ampere!l 
easy. The plans were easy to follow_ 

Melvin Johnson. 

* * * 

One of MM's popular boats, described in 
"How to Build 20 Boats" and in the blueprint 
catalog, is the Olympic racing catboat. James 
Spoor built it, sent us photos, and an interest­
ing long letter. He wins second prize of $3.00 
this month. Here's part of his letter: 

305 Avenue E, Cloquet, Minn. 
Dear Editor: 

I am enclosing photos of an Olympic 
V-hottom racing catboat, as designed by Naval 
Architect E. B. Shock, which I built from MM 
plans at a total cost of �70. 

It certainly is a swell boat. It's speed is suc:h. 
that motor boats with light motors ue even left 
behind if they attempt to race. The boat was 
designed for use in light to moderate wind but 
is also at home in strona wind and rough water. 



For the mast I got a :fine straight 
spruce tree a little more than six inches 
in diameter at the butt and about 40 feet 
long. Frotn thig I cut both the mast and 
boom. After peeling the tree I worked 
it down to the required diameter for mast 
and boom. 

James W. Spoor. 

Spoor adds that anyone desiring ad­
vice on building this boat can write him. 

* * 

The model boat shown in the photos 
is a scale model job of an actual ship. 
Peter Buss, Jr., had only a photograph 
to work from, yet did an excellent job. 
His letter, third prize winner of $2.00, 
follows: 

Bethlehem, Pa. 
Jamu �oor i.:� enthusiastic aboLJt this MM Olympic catboat he 
builc. These two photos brought him tiM se<oCld prize of $3 .oo. 

Dear Editor: 

This is a model of President Roosevelt's vaca­
tion cruise ship of July and August, 1934. It 
is 97 inches long, 14;,;; inches wide, 49 in.:hes 
high, and was completely made by hand from 
a photograph purchased from a newspaper. 

It is complete in all essential details:-two 
lifeboats, three motor launches, two motor 
barges, and two seaplanes mounted on run· 
ways. It is equipped with 6-volt lights above 
deck and 110-volt lights below. Its weight is 
about 45 lbs. It is made of 3-ply veneer wood 
obtained from radio packing crates. 

Peter A. Buss, Jr. 

Do MM readers like the new roto printing? 
After the March issue appeared on the stand 
we were swamped with letters and card� 
praising the improved appearance of the 

magazine. Here are just a few excerpts from 
many. James P. McCarthy, Franklin, N. M.: 
Allow me to congratulate you on the new roto· 
gravure printing which is a great improvement and 
incidentally the only thing that I � you could im­
prove. Noal Hatch, Provo, Utah: I like the new 
prindng and class your magazine as one of the very 
best on the

_ 
market, Evald Johnson, St. Charles, 

Ill.: I thmk the new suit is fine. It is more in­
teresting to read. Lawrence Landry, Conway 
N. H.: The toto printing is fine, The picture� 
and subjects show up better. Ralph Marsh, 
Bloomingdale, Ohio: MM looks like a million 
bucks in its new gown. Otis G. Feather, Cuz­
zart, W. Va.: I think it is a wonderful book. I 
went 30 miles to get a copy so that I could get the 
address and be.:ome a subs.:riber. 

[Continued on page 24] 

SHAVING COM FORT 
- hits all-time Ia w in price 
• You'll rub your finger-tips across your 
chin and smile with pleasure afrer your 
first shave wich Probak Jr. For here's a 
razor blade that's made for easy work 
on tough beards - brings true shaving 
comfort Jown to the lowest price level. 
This record-breaking double-edge blade !s ground, honed and stropped automat­
ICally - assuring unvarying high quality. 

Save money and shave with ease. Ask 
your dealer for Probak Jr. 

T/rank Yo�t fo� Menti1ming Modem Mecllam·x aud I11WHtious for .1Ia;;� Wilen WritiiJ{) to Aavcrliser$ 23 



THOUSANDS of people who knew nothing 
aLout whittlin' until last year are now 

experl� • • .  They !ent a Sc stamp for Reming­
ton's fascinating Whittlin' Book-and what 
they learned from it started them on a NEW 
HOBBY! Have you tried to carve anything 
of wood lately? It's great sport. Send for tbe 
hook today • • •  thcn get 
a razor-sbarp Reming­
ton Knife (or Letter 
still, the Wbittlin' Set) 
-and go to it! 

S E N D  3c FOR W H I TT L I N '  B O O K  

Re.rnington A.rm1 Company; Inc., Cut1ery ;Division, Dept. l\1-1. 
Bndgl!por t, Con:n. 

Ple.ne send me }·our Whiulin• Book. l enclose 3c &tamp. 
/\ram� , .  
AJdrcu 
City . .  S•ate . • . . . . .  

Make Money at 
Grmv o1,1r f:Jmou� Fancy 'Vhlt"! Queen 
l.fm;.hronnt;;. EI:�lu,LTe new prec-ess. 
Biggllr. bettir, Qulekcr crops. MoriJ 
money for ·you I Enorm)US new de� 
m1nd. lHuslrated bock free. 

Write today! 

*BALD MEN! 
Wake Up Your Dormant Hair Roots ! 
lf your hair roots are not dead hut merely dormant, give your 
scalp a chance l)y �tinHtlatiqr the hnir r-oots with Ja.llaneose 
Oil,. the antiseptic counter-irritant. Thousands bave reporc<."cl 
astonishing results. :Many who have: given ttp in despair 
turned to Japanese Oil as a last t·r"Y'Ili.J :1.11d h�ve he:�n re­
warded witb hair gr<>wth. 

You owe it to yourself to try th:s highly succes5ful p1·epara· 
tion. You'll Ue amazed at the way it remo,·es loose dandruff, 
�top� sc:illp itch and hdps prornott- sh·ong, healthy growth. 
60c a bottle at any rtruggist in America. (Economy �ize, S l ) .  
FREE 

Yaluahle book. "The Truth About the 
• Hair." \Yrite National Remedv Co., 
• 56 '..V. 45th St .. Room 1 1 10, N<w-Yark. 

J AP A N E S E  O I L  

Thi' t.ra1:Lor was UuHt by H.w.:�:"''e)' Romp!er1 of Rogue: River, 
Ore. For heavy Joad� and plowing he uses 150-lb. drive. 
wheeb� The motor is .a. 1928 Henduson with thrott(e 
governor (Ohtrol. The ddve. wheels shown are 32x8 inches. 

And here are a batch of interesting odds and 
ends, a sentence or two from a few of the 
hundreds of letters that come to the Work­
bench every month. Wllliam K. Scruggs, 
Raleigh, N. C.: I won sf!cond prize in the Raleigh 
Christmas decoration cnnteot using ideas from yout' 
J anua�y is•ue. This was the first one of your ma�:a­
zines that I ever bought, but I am getting it from 
now on. William Harrier, Roseville, Ohio: I 
have completed the auto radio in the September, 
1934, MM. I receive Los Angeles police calls dur­
ing the day and KFI, which is 2,000 miles, most 
any night with plenty of volume. I built the set 
complete for le•s than $10. Roy F. Crabb, San 
Francisco, Calif.: I have four editions of your 
Flying Manual. There's more real, understandable 
meat in those four books than in the whole of my 
e1<:pensive collection of highly involved aviation 
textbooks. 

Here are some suggestions from MM read­

ers. From L. E. Rice, of New Orleans: By all 
means, let us have more articles on model railroads. 
Carl Wilhelm, Table Grove, Ill.: Why not get 
out an index each year of the workshop articles in 
MM? 

VIe want to give our readers articles on the 
subjects that interest them. What do you 
want? 

Peter Bu .. , Jr., built this model of 
President Roosevelt's vacation ship * This advertisement WIK revle-d and approved by a from a photograph. It is 97 incheo 

r&IIStered physician. long. It took third prtz.. of �2-00. 

Tl!a11k Yore for Mmti<m{ng Modern MtcTtani% and Iwvmtions for May Whm Writing to Advcrtisert 



Grinds, row, drills, carves, 
sharpens, cuts1 enl!'raves. Over 100 wheel snapes ava· able. Fits the hand perfect• 
ly. WeiJI:hs lpound. Foru£e 
at home. In the shop or taka 
to the Job. Do away witll slow hand world A. C. or 
D. C., llO volt, l3,000 r. p. m. r----., Order on 

�rla?. la't. r-=--�:--:::,�..,..,;.;:;;� $10.00 
and"DQ! i.sfac tioa 

III'UA.r&t1te111d .A o k  for &;r.�� 
wlth3wheel 
ShllpesFtee. 
Grd.rtoday. �o!k�et� ,_  ___ ,.,-·-_-,._ 

CHICAGO WH£EL &. IIIFG. CG., 1G6 S. Aberdeen Strut, ChlcacD. Ill 

To Plate Auto Part,., Reiectors, Bathroom Fix· 
ttues, Refinish_ Beds, :\Iir.rors, Chandeliers, b:y ne\v 
rncthod: no c.apttal or expenence required. �imple: plan 
of man1..1facturing at home starts you in big money 
making business. Outfit fur:n.isbed. Free. particu1ars 
and proofs. 
GUNMETAL CO, An. P Dec:��tur, ••· 

MAKE BIG MONEY 
I N  MAIL ORDER BUSINESS 
Free riJC'uhr� dr�r.riblng tiHnL;:.nnrls nf monE'Y-m�klng: JJlan,;. }Inw 
.rou can mllke thou�•lnd,;, or .. \olhm� yP.arh• ln a :Unil Order Bu:>.1ne.>:s: stulln& with. o. few doll�r� at home 1rL 1;pa.re thne, W1·iLe to 

MAIL ORDER INSTITUTE, 
659-l. Marcy Avo., Brooldyn, N. Y. 

AT tt O M E  You c&nlearnbyourmodernandorit:-
1nal �st'm af lnstruction<e?eryl)a.rt.o! the W.atcll 
R111pairlng Trade at. home as good or bl!tter than&� 

a shop. YDU can �Qrn DKJlleywhtl�i lUrrtlnr �md •�· cu1e a well payLn�t :P0!11Uon. or nut tn bustnen 
after r:omJ)IeUng our cou-ue of JnstrucUon� Good ...,.=--_._... wa.tct\ repalren are aJW&:i'll in detnand and Q&rn vm• goocl lalo<leo. Fo< partlculan app(lo to 'he 

.:1·��::1-:.�N \\�o:�r.r cw�1f�.M:t��·:rs. 

NOT NTED 

M E N  C O N T E N T  W I T H  
TH E I R  P R E S E N T  I N COM E S  

If you're satisfied with what you're making­
If you're content to jus! hold onto your present 
job-If you see no advantage in modernizing 
your training-Then-This coupon doesn't inter· 
est you! • BUT-If you'd like to follow the path 
to. more money. already blazed by thousands of 
ambitious men, fhen this coupon may be the 
turning point in your e�ng career! 

INTERNATIONAL CORP.ESPONOENCE SCHOOL8 

11The UhlvttrJtz! Vhl"V",.th:y" Bo1( 232S.4 Serautou, Penn•. 
lVltllout cost or oiJligatton, please send me 11 copy or your booklet, 

••w ht Wins and W hY.1' and full po.:rtleulars about lh8 subj el1i 
before "Whlch I hal"e muked X: 

TECHN ICAL A.ND I N D USTRIAL COURSES 
D A.rcbiteo!t. 0 A Yiation Ena:inee 0 Arehilectural Dro.ftsm.:�.n 0 Autontobiltt Mechanic 0 BuilJin� E5tirua.tip.g D Plumbing 0 neo.tin& D Wood MillworldJl� 0 Air Conditicminllr 
0 Coot-['actar and Bulliler 0 �heel Metal "rorktrr 
0 StructuraL Draftsma.o. 0 Steam En.c:inl!!er 0 StructwuL Engineer 0 St�.am Ele�tric Enlia�er 
0 Electdeal Eruriueer D C.ivil ED..��:ial!cr B ��fjf!�.L�����fc o.nd Gaa 8 ��I;

i
���

i
��d Mavpine 

0 Rca.diDI' Sb.op BluC"pii.nta 0 R. R. Locomotiv� 0 AiT Bn.k• 
0 Telerraph En=luee: 0 R. R. S&ctiQn Forem•n 
0 Telephone \\'ork 0 R. R. Bridiie and Build.in&' Forernao 0 Mech,.rrical EDJ�:in� 0 R. R. Siiic.a.lmaa. 0 Mechnnica.L DrBftlilDaD D Hich"«ny Engineering D 1\:lacbini!.t D TooJ.mnknl' D cnemi;;:try 0 Pharmacy 
0 Develo()!Den.t anri l'roteetioD D Cosl Mini03 En1ic.ecr 

of Ne,.,· l'roduets 0 Ns:vintion D Boilflfmaker 
0 P&tternml\kf:r 0 Te.st.i.l� Onmn.=e1· or Supt, 0 Hea.t Tru.tmeJtt of .).bh.ls 0 Cotton lh.nufaduricg D Br.:drs Eagine"'r D W oolea. �l&u.ufaetudcg 
0 Bridgit! a..ud Bt.�.ildi.u& Furcwa.u. 0 �dcult\lT'!I 0 Fruit. Crcwill� 
0 Ga.9 EnKinP.!I 0 l'o\lltr�- Fuming 0 Ra.Uio 
0 Diesel Engines 0 M:uin� Ec,c:incer 

BUSINESS TRAIN l N G  COURSES 
0 'BUIIi.c.ESIII �lana .. e:tnent 0 Businl'YS Gc.t'r�pOrld('nOfl 0 011ice lv!auagew.ent D Lettering Sho�· Carda 0 Siena 
D lr..dwtrial l\hna.gement 0 S ph:,• and Typln11 
D Tra.ffic Ala.nae:e'IW!nt 0 C vice 0 lt.I.e.il Carrier 0 AcctJuntaney 1nd C.P.A. 0 R 1\.hil CL¢rk 

C�Jaching 0 Boakkc�pillC 0 G I Subjoet. 
0 Secrebrial Work 0 Hi&:h Sehool Subject• 
0 Cost Accountant. 0 Collf"ll'! Prtlp.:u-atory 
0 S:!le:sme..nshitJ 0 -�dv·erti'!in��: 0 Fi.nct Ye.M.r Colle&"e 
0 Ser\"ice �tntiot1 S:tl�m!Ul6bjp 0 Jllu.,.tn.t�ng 0 Sp:u:d.!h 0 \V :tllpa.oer n"'curatin.J: 0 Cartoonin,c U Frenoh Sal•amanahip D Lum.b� D�a.ler 

NRm!l! ...... -..................................................................... .o\.t:e .......... .. 

Aadr.se ............................................................................................... . 

C!ly ........................................................ St•te ...................................... . 

()('cupation ...................... n ......................... •• ................. , ..................... .  . 
If 1J�I4 rNtid� -i-1'- rrWitdQ, �··i!d fhit> frOII/)01� to fhe Jn�eTnllf.l(maJ 

Cl'rtC&POJHhi11CQ BcllGolt Canaclic:nJo, L-�m�t"d:" ]I.J.Qntr�IJ, CtJtj.gdo. 

y,.,, for Ment1'011;11g M<><ie1'>r M�cham's aud l:wcuti�M for Jfay Whet< 25 



These letters were selected from the daily mail of the Problems Edil:or. 

DEMAGNETIZING TOOLS 

Tools and work placed on a magnetic chuck be· 
come magnetizec;l. Can you tell me how to build 
a demagnetizing unit?-W. T., Brooklyn, N. Y. 

Wind about 1,000 turns of No. 20 to No. 24 
enameled wire into a one foot diameter coil 
in the shape of a doughnut. Connect the coil 
across a 110 or. 220 volt A. C. line. Metal 
objects passed slowly a few times in and out 
of this coil will be demagnetized. The size 
of the coil may be varied to suit your particu� 
lar needs. 

RADIO ACTS AS TRANSMITTER 

I can plug my two-tube all-wave electric radio 
in anywhere in �he house, connect a microphone or 
phonograph pickup to the headphone terminals, 
and broadcast to any other radio in the house. ] 
do not connect aerial or ground on the transmit· 
ting set. Why does this act as a transmitter in my 
own house, yet not broadcast to other radio1 in 
the vicinity?-}. T., Draper, N. C. 

Your short wave set is performing exactly 
like the Cakepan Transmitter, plans for which 
appear in the Radio Builders' Manual. The 
signals are going through the electric light 
wires, but are not strong enough to travel 
any distance. Many regenerative sets can be 
made to perform in this manner. 

AUTO ENGINE "SWEATS" 

What causes the motor of my 1929 Chevrolet to 
(orm water vapor inside the head? The plugs foul, 
and the engine will not fire evenly until warm 
enough to evaporate the moisture. The trouble 
is more pronounced in cold weather or after a cool 
night.-C. W. E., Lostant, 111. 

The vapors of combustion in any gasoline 
engine contain a high proportion of water. 
This is the only possible source of water inside 
the combustion chamber, if the gaskets do not 
leak. Greater clearance on the exhaust valves 
may eliminate your trouble. 
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BOAT BALLAST TANK 

Would a 50-gallon ballast tank running about 
three-fourths the length of my 18-ft. boat, along 
the keel, make it more seaworthy in heavy seas?­

V. T., Pelham, N. Y. 

Any weight below the center of gravity will 
improve the stability of a boat. A pump 
should be installed to empty the ballast tank 
in calmer weather. Added weight makes a 
boat more sluggish. Be sure your tank is 
heavily galvanized inside and outside. 

STORING LIGHT-SENSITIVE SOLUTIONS 

Is it necenary to store the sensitizing salu tion 
used in printing photographs on metal in a dark 
room? Can an ordinary light be used in place of 
the arc light when printing by this .process? (de­
scribed in the January 193"> MM)-W. K. H., 
Springfield, Mass. 

Solutions which are sensitive to light should 
be kept in dark brown bottles, in a dark, cool 
location. A photo-flood lamp will be some­
what slower and more expensive than an arc 
light for printing, but will give good results. 
Ordinary bright daylight may be used by ex­
perimenting with the period of exposure. 

USES FOR SOY BEANS 

Can you tell me whether it is possible to obtain 
literature describing the processing of soy beans? 
-0. R. C., Avon, 111. 

A list of the government bulletins covering 
soy beans growing and processing may be ob­
tained free of charge from the Superintendent 
of Documents, Government Printing Office, 
Washington, D. C. For literature on the 
process of converting soy beans into auto 
parts wnte the Ford Motor Co., Detroit, 
Michigan. 

(Editor's X{lfc-AJJ lcftcn .sent to this def'ar-tmen-� should i11c/udc a slampcd, addrcssr:d c-nr•elopc. rF1·it� to �U·:t1 Proo/ems Edito•·, 529 So. 7th St .• Minneapoli>, 111i,.n.) 



S��:rew Cutting, Metol Working L111the 
UnD BY THOU�ANDS OF 

-MANUFACTURING P�.a.NTS -HOME WORKSHOPS. 

-MACHIN! SHOPS, All TYPU -I�PERIMINTEU 

-U. 5. GOV'T.lA8011ATOIIIE5 -HOIIYISTS 

-AUTO SERVICE SHOPS -INVENTORS 

-AUTO ElECTRIC SHOPS -$C'It00LS 

TIIE "WORKSHOP" Lathe ia practical 
fo!' making aod serviciDK IDecbanic.nl de,... 
•ices of every kind... Reco:rnm.cnded for all 
<Cl.aiiJ'i-'"'• of 3('-Curmte �nacbi:ne wo:rk; wood 
turningt rudio, auto and electrical W:pair� aUo, lor model� tool .. and in&tii!"Ument work� 

THIS lntbe turilJJ, fo.ee.s, bo�e, cnts 
acrew thread• 4 to #I poor inch, does chuck­
ing work aDd per£' om� e. all general .DJ.achiae 
opera.tione an co: at iron. steel, other :m.etal&, woodo-all kin do, hard .rubber, fibre, bake· 
lite. contpositioDJJ, ete:. 

FEATURES: Th;.. powerful accurate 
lathe is constructed entirely of cattt iron 
and ateel. Haa graf1u a t-ed eo�pouud re•t,. 
autoJDatic longitudinal f'eed1 �H hole thru 
epindle, and 35 other JUodero. featUI'e&. 
Other bed length• S:l1', 4', 4�'. Full de­
•u�:ription ;nFree rn U'!il t t"ated Book No .. 5-w. 

9�" X 3' ,.,Work8bop"' Lathe� with Horizontal !\.lotor Drive, 
U H. P. reverain@: m.otor,. and reve:Ning .wite.h� Take& 18"be­
tl«:t:n centerA.. 124.00 Down, $7.00 a rnon,tlt.fo,. 11 IJ'Wn.Lh:J. 

:10-DAY TRIAL. Send you:r order and down payment ooday. Lathe 
'Will b., ebipped irn:rnediately. Satiafaction 8Uarantced 01' rou:r money bock. If intcreaLedin a larger one lath<> write for free Catalog No. 9i. 

MAIL COUPON FOR BOOK No. 5-W 
! SOUTH BEND LATHE WORKS W� 
: 510 E. Madison St. Soutll Bend 1 nd., U.S.A. ,:7J., : 
� Ple&!le send me free �atation on tl:.e 9 .. inch: � '4Worksh:'' Lathe. Bed Length.·--·····------·-� 

SOUTH BEND LATHE WORKS 
!i.lO_F;,. �Bdbon St. Sourh Bend, Indiana, \J. S. A. 

LA rH E BU ILDERS 
F O R  2 8  Y E A R S  

• My work 15 •.••.•••• _ .................. ------------·--·-·····---···• : D Workshop Lathe Book No. 5-W (Free): i D How to Run o. Lathe (160 Pi'· ) 25<: ; : Name ....... -·--···············�-----·-···--·--··-·-------·-····-····= 
l.��::,:::�:::;�::::·

.::::�:::;��;:

:

:�;;�:::::::::�
·

::::� 
Home Study AccountancyTralaing 
Accountants comm and b i g  income. 
Thousands needed. About 12,000 Certi­
fied Public Accountants in U. S. Many 
earn $3,000 to $20,000. We train ycu 
thoroughly at home in your spare time 
for C. P.A. exam[nat[ons or executive 
accounting positions. Previous boot­
keeping knowledge unnecessary - we 

prepare you from ground up. Our train­
ing is supervised br Wm. B. C�sten­
holz, A.M., C. P.A., assisted by staff 
of C. P. A.'s. Low cost--e�sy terms. 
Write now for valuable free 64-page 
boo!., "Accountancy-the Profes­
sion That Pays." 

LaSalle Extension University, Dept. 5493-H, Chicago, Ill. 

The new ftnd l"eTi�c<l eoCHt1nn ot ".-\uto Pomtr'' with �11 the hm C�rig-Jo.al &peeift:tn­
tion..;; ;i.lld tNt nt'W om·� i:0 m,.\. off the Drl"�;;.. ('rJn\'€'l't (lhl �eru�ratQrs into .A. C. and 
Jl. c. �enerD.tor; tmll mutorj with ,·olt&�t'� or 6 10 ..J�lQ ,-olt:L for power, llgln. welct­
ing • .,n<l ndlo 09t-ratlm. Creah!! n(•w �ener<'tflr_, .1itl:..nlallle ror home. auto1nubiles, 
or trurk�- The}· can be dri�en by f�n helt, w1nd or w:atel'. Thh book, wllh �om­
pletli' i\lustr�tion�. t':!lb you how eailll· anrl errmotnicallr the�t" cham�es c.:�n be 
Ttllld�- Al�o imtwrtwru fnr r('w1ndin� .auto um�fllrf'L 35(1 de-finitions of otlt�· 

1TiC'"t t@rmJ;, t"tc. Alreildy us:ed fmd endor;;M b�� lhOlh�and-3:. Price $1.00 DQstpaid. 
AUTO POWER De,t. A 412 s. Hoyne Ave. Chicago 

Tlw.11k You jot' Me11tioning l.foder1• Mec/w,m::r: �"d l1wenticms for May WT.e" Writi"g to Advertiser� 27 



"Experience is a great teacher­
but you can learn more from 
books, quicker and cheaper." 

And the author of that sentence might have added "AND 
SAVE YOUR JOB AT THE SAME TIME" if be bad 
thought of a machine shop when he wrote it. 

A ruined piece of work these days usually mean• a lost 
job. Only good men ha,ve jobs now. and to keep them they 
must make themselveo top-notchers. 

You can do a lot toward insuring you� own job with th&-

American · Machinists' Library 
8 volumu-2,DDD pap,.....,2,�DO lllu•trotlons 

(A combined hom&-$tUd)' eaur.se a.nd rc.f�renee libraty, 

HERE is a Library tbat gives you expert information on 
evet-y point of your work. It fully explains and ilJus .. 

trates tool and gage work, machine tool operation, jiJ,!s 
zmd fixtures. pun�hes and dies. the working of steel. oper• 
ating latheo, drills, hand and automatic screw machineo, 
planeJ"!!I. boring machines, mi1ling machines and a thou· 
11an.d and one other pain� Qf information whicb you :peed 
every day. ' 

Solves Your Probletns 
No matter what the problem is that puzzle• you, if it is 

anything to do wjth 11. tn�chine shop you will find it 
an•wered in these books. Whether you are a tool maker, 
a die rnaker. a draftsman, or handling any j.ab there i:s in 
a machine shop, this Library contains the practical infer· 
mation you need. 

The text is writtEn tn language intend�d tor the ptaeli­
cnl man. You wiD l'acognize it 3.B sound, praetical. maehine 
shop talk all the way through. 

This is THE Library which will make you feel �urer of 
yourself and of }'OUl" job. You owe it to yourse1f and your 
future to mail the coupon at the bottom of this page 
AT ONCE. 

Free Examination-Easy Monthly Terms 
Look over thio helpful library for 10 days without obli­

gation. Thousands have used this plan to satisfy them­
oelves. If you decide to keep the books, pay !or them as 
you use them, in eQSy monthly installments� Fill in anrl 
l!end the Free Examination coupon now. 

�-----------------------------� �FREE EXAMINATION COUPON: 
- MtGRAW-IULL BOOK CO .• Inc., 390 W- 42nd st., Now York. � 
I Send me for 10 day�· free uaminaUon the .A�I'ERlCAN � , ll.4.CHINISTS' LIBRARY. H I hep !t I will ocnd 70U $1.50 � 
' at t�o •nd or 10 daY• and. $%.0� monthly until tho Speelal Price ' 
' or $17.50 hu bten paid. lf not won1.ed. l will retorn the bool<o -
' postpaid. ' 
- -' Sl�na4 . . . . . . . . . .  , . . .. . . . .. .. . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . ' 
� ' 
- Ad<lt ... . . . . .  ' .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  , •• , .. . ' .. ' . . . . . . ' ' ' 

: :::�: 9-��::: : : : : : : : : : : : : : :::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

Forlr1inc:d 
Diesel Men -
AIRCRAFT 

RAILROAD 

TRUCKS 
MINING BUSES 

POWER 
PLI'INTS 
Etc. 

NROLL WITH HEMPHILL-Am.,;,.-, . ,;,; •• 1 
•n.l l .. 1est DIESEL TRAINING SCHOOLS I An 

C'irdu�in1 f'.ro�n method. Latest-typ.e DIESEL e:.ntlnes.. HEMPHILL TRAl N I N G will qu•liFv r•• lo1 1espo�· 
iible. 01 ES[L poiilions,Wt:�rld'• rnost thorot.�th tr41inint 
4t lowut pl)nibl� C"CISt. 

Our N A T I O N -WIDE. EMPLOYMENT SYSTEM 
Fo1 t••<l••••• nec.ls TRAINED DIESEL MEN who ••�· 
•n�m£ mofl: t�.n o·cfinary responsibilities. A D I E S E L  E"'innr't rAlint c-erlillute from HEM PH I I. L  Sc�oolt 
will �nabte yay to rn��•,..rc "P ttt lht•l: requlrtrnenh. 
o�v Schools, N1ght Schools •ndCombin•tion Hoi"'K' Study 
Coune�.Connnientter••n.W,ite �r vhlt nur1tt HEMP. 
HILL S<hool fo, F�CE <oPv "Diesel Nowr." 
Diesel Engineering S<hools 

Oririnorars of Spo<iflind DieJel Troinin9 
CHICAGO I LOS AHGELE$ 1 SEATTLE I VA"COUVER,I.(, 

UB 2,'10 509 1365 
Oi�trrl'rP••�w•y $11'1 Fu,-.u, .. o R:oecJ Wttll4lo.Nt��. lliiG���···U·I·�5�"ij•"iil• :.liiiiloiiiiiiiillilllliii P'hwYor\ OrHu - 500 Fifth An. 

SKALP-0-LATOR 
If bald or loslnK" hair l&t us �end Sll:alpaQ-Latar 
kit on fln montb;; tr1&1. Depo�H mon.ar with 
aus IJank -pend!I'UI: l'e;;ult�. Sati:da�tJon or oost 
JOU noth:tm::. You •re to be. $Gle jud5:c. Stall)· 0-Latnr reltn\ii:e� pre�aUrll of tlJCht i.ealp to pe-r­
mU blood to nourLah rootsa Inforouttl)n Drld 
r>rwf on requc3t. 

GOOOWI LL SAL£S COMPANY 
• Do•k M Bo• 155 New Hav•n, Conn. 

: Colli�I'IJ' . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . .  , . . . . . .  MMX·S-95 : 
....... ... ... ... .,. ._  .. ., .., , , , , , , , .., , , , ,.. ,,.. � ,  ... .. .... .._ Dlv. 
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$&ONL9s Metal Cutting Lathe 11. 
-= A  P R E C I S I O N  T O O L  I Less Chuck S3.5D extra for 4 Jawed, 3 in. Chuc'k I Gomplete 'fiji\). �ompoo.,.ad 

•lldar .. at.4)awad. a-· dl�k and 4" 1aooe g(ate. A-ecu• 
rately 1urn•d and 
machln111d. ld<��oal 
for nwaohlne, •t 
home work•hop, 

�?.��w o:�!�fil
:J bronze bei'idl"'g!, Candi!u �tnnch.rd ro�rsl!b��-=r•,_d�� 

swing. 1.q-in. be· t.w-o�IH'a cl!nh,-e. A 
�thE' . .u-enuirlc qua!it'i 

. once! tcol. 

_I_� 160 Wash. Blvd._, __ D��5_, __ Chlca1o 
H o m e  M a n u f a ct u r i n g  E n t e r p r i ses 

I 
;;IJo��--� you 1\uw to mnke nil kiml.:; of u-?-e!d non1lti('� 
of wood. tin, pla�Llc3, lt-atllt'r. l'<'('d. J�i.�t or contents 
-s�clion I . . :'\OH·Itit'S or lt·•ltht'l'. :.!. r.�r-rul 1h'm.; 
from nn". 3. Trvewriler l'ibbuu-.. -1. :s'on•ltie-.� fwm 
no()(l. il. Pla:�tir IUQhl:-�. •j. L�m11 furnllm('. f 
'XO\'el bii.Slc:CtS. 8. ROC(\ \\'0\'k. flt'l('e :::!.�1": f'!I'L Willi 
slx month� ,;m\)�criJ)I �on lo linmf' ]nilu;;t�-k� 1�t� 
monLI1ly hce. Dt:�cniJ�:S <tll kinrls nf lH'uraOII)�e. 
ll"�it1mnte Dl:r:n�. �ch

_
Pm(':l., ro1•mula�. !:lea,;, c-tl!., 2-':1 

or more Da�;:�·"· G:-.:0 :nrhe�. �<HlHJle ('Of'l:l iic. 

HOME INDUSTRIES, Box 89, lrvin&ton, Nebr. 

BIG MONEY SELLING BY MAIL 
Builds Big Repeat Business 

25 customers give you n comfortable living. SenJ 
for free circulars showing you how. :\'o obligation. 

COMMUNITY MERCHANTS BUREAU 
669-L Marcy Ave. Brookl!''.:!� 

AVIATI O N ! !  
APPRENTICESHIPS 

AIR-MINDED Young Men interested lneurerlng 
the field or A •Ill tion as Appren tlces. Write im­
mediately. enclosinil stamp, to-

MECHANIX UNIVERSAL AVIATION SERVICE 
1329 1 Ad more Il<>pt. A Detroit, Mich. 

Amt.zlng discoverj� restores origlo.nl color ot any c:�.r in .l 
���s�r;:������b-�������-1!1N�I6�·��1��L����g�: 

NotWc.g �e like lt. Sold only oc money-back guarantee. 
Profits Guaranteed to A G£NTS 
��H�:

n
!t:n��r_,�a�:z���t����eh�� �:��!� l ��� "l'�·l! �:��9�:.� terri torr wit't ccmm1:.8IOn OD upcat bu1111_1111ti.ll Lu rhd�t lnQn. Wnte Ql:nck if JOU want b�llt U'pl)OrtUI'IIty C1) Yetlll'll· AUTO COLOR 4Z1 so�lh Ashland A•onuo Dept, 30, C:nlcaoo. Ill, 

Save Much Mon�y 
On Auto Repairs 

'Yith Smooth·On �o. 1 you can m3ke 
th� follmving r�palr-s ea3-ily, quick�y ancl 
u::.ually .nt 41\mo�t no expense. 

Stops Leaks 
of water from a frozon, punctured or cor· 
roded radiator (nothing put in�ide). from 
a ct'uckei engine jacket or from a loose 
ho;o connection ; of lubricant from a 
crar:kcd crank, g�ar or differential case 
or bad join t ;  of gasoline from tank •)f 
line Joint; of e.xha.ust fumes from m01nl� 
fold, muffl'!r or heOJ.Ler t.:unn�ctit.Hl'S. 

Make Loose Parts Tight 
Smooth-On �0. 1 lWlkes �a�id connections-keeps lubricator 
t�!·min<�h, _gt'ease cups, hub cap� t:�nd nut� from backing or 

dropping o ff ;  tigl:tens loose fenders, 

HOME •'' AUTO 
RtPAIRS 

lamp, tire �nd license plate carrier g ;  
milkes sc1·ews sta�· tight i n  hinges, lock""• 
robe :1nd foot rail:;., window and dash 
moutcling; tightens loose EtHing bush· 
ing,-s to prE-\·ent wPar and squeaking. A 
boH with Smooth-On 1\o. 1 under head 
and nut wa�h�rs- makes a strong re­
placement for a weakened rivet. 

StnJoth-On i\o. 1 metallizes quickly, 
holds periectlr on an)' metal and is 
proof agaiost vibration and heat. Any• 
one can get thoroughly satisfactory re· 
'ults b>· following the ilh<'tl·ated direc· 
!ions in the free rerair booklet. 

Send for booklrt n"d get Smootlr·O,. 
1\'o. 1 iu l·o�. or 1 or 5-lb. can from 
a;�y llr:Ud';.�'l1J'e .store. 

Depl. 69, 

574 Communipaw Avo., Jersey City, N. ]. 

Please send the fn:e Smwth·On Rc:pa�r Dook. 

Adu·:ess .................... . . ................................... ............................... 

5 - 3 5  ........ ... ............................................... . 

T/iauk Yo" for Mcutioainn lllolie!"t .li<·chaui.� nud [,,·crdioiiS for .\lay WTiCJI Wtiti'JI!J ro Ad<·c.tisers 29 



strlncinc Tennis Raekets PAYS • • •  

$1.75 proftt on $3.00 restringing. Easy work-we teach you how. Tenni� player& 
need new strings in their rackets two 
<�r three times a yea.r , • , ev�ry Btringing m�an& profit !or you. Jullt �tee how e1uy it is to get in thi� business. Cost practically tJoiMntt 
to start. Get started without de!�y. 

BECOME A 

• RADIO � I N  All ITS BRUCHES 

- TELEVISIOK 
• ACTUAL 8ROJDCJSTIIG • 

ELECTRICITY 
COMILHE CEHRAl TRAIIIIG 

BROUCASTING 
COMNEIICIIL STBDIO fAUllliES 

TUKING PICTURES 
MCi�ER'I DPUaTIIIG EQUIPMUT 

LEARN IN LOS ANGELES 
����l��o:tje�:o�TRK����:. 0��:: :�����j �:� t�;r:��c���'l o�:,� .!�url�:�:!tuQ��t :;� 
broad C"Nlti n c Gbl dto. 

EARN ROOM AND BOARD 
rurln�-���:�tt.udWWl\ fl���rag��:n��:: 
e-an enroll, R. R. FARE ALLOWED 
li',:)'!" limited t!mC! coach �all Mad CatG ftcm. ai'!.V lJarL 4lf U. S. to Lo� Ani!:� .. ril b11 Bilow .d., 

FOR FREE BOOK AND DETIULS, 

l\',4)1E . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

AUDRllSS . . . .. . . . . . . . . . . . . . . . . . . . . .  . .  

ClTf . . . . . . . . . . . . . . . .  STATE . . . . . .  . . 

Ah!h School Course 
in 2 Years 

Slip• inro Any Old Stove, Range ot Furnace; Bears Coal o� 
Wood; No Dirt or A1hes; HALF THE COST. 

L"nttell Fa�torh·�, 1::-600 .lt'l<change llhls::; .. Konsas Cits, ).Io .• hate 
l>rou�ht out ILll amu.:tnll nil IJurnu whjl!IJ E!�(lt>t'tll and 15.000 u�ers 
say :beots ::ms ATer �rotten out. Burns chtap oil a ne .... - way �rilhout 
gt:nauting Ol' clog.c:Jn.g up; giTes inten�e hea.t at H.ALF' COST b7 
lurn of �all'Q, One frciiJ to one pP.r.;nn ln •ach loclilltty �ho will 
tlt'!run.rastra.t.e and ad as Hlf�nL \Ydte qulck, be fl.nt. to J�s.rn hO\V to 
end drud�ery at coal und woad and au.ke bf� money, spaze <lr full 
Linh�-u•al! lc po�tcard todll.�'. 

Build Your 
Own Boat! 

You can easily construct any boat, 
from an outboard to a big cruiser, 
by following the simple instructions, 
plans, and complete details given in-

HOW 
to BUILD 

20 
Boa t s  

• 
n your nc\u.duler ts soLd out., se:nd 50 
unt1 t() l-'..1 WCET'r 
P U BL !CATIONS, 
JNC .• 5�9 Sou1h 7lh 
su·cll!t., MlnneapoUSI, 
Mil\ll. 

SOc at All Newsstands 
JO TllGuk Yo;, for ,l[cHtionitt{l .\lodcm Mtcilanix G!id luvcntiou.s fo·r Ma)' Wile" W1·iri11g to Ad�·�rtisc.-s 



TELETYPE MESSAGE FRO� 
HOLLYWOOD TO THE READ­

ERS OF MODERN MECHANIX 
. . . .  GILBERT SELDES HAD 

A FRIEND . . .  HE WAS RO-
LAND YOUNG . . .  WE ASKED 

HIM WHO HIS FAVORITE 

ACTOR WAS . . .  HE SAID 

ROLAND YOUNG . . .  WE 

ASKED HIM WHOM HE 

WOULD LIKE TO WRITE 

ABOUT . . . HE SAID ROLAND 
YOUNG . . .  SO WE GIVE YOU 
ROLAND YOUNG . . .  AND 

THAT ISN ' T ALL . . .  IF 
YOU' VE HEARD THIS ONE 

STOP US . . .  YOU' LL NEVER 

GET MORE FOR YOUR 

MONEY . . . 10 CENTS THE 

TENTH PART OF A DOLLAR 

. . .  THAN YOU ARE GOING 

TO GET IN MAY MOTION 
PICTURE . . .  OTHER GEN­
TLEMEN IN THE MAY IS­

SUE ARE CORNELIUS VAN-

DERBILT JR . . .  CHARLES 
LAUGHTON . . .  LESLIE 

HOWARD . . .  AND SAMUEL 

HOPKINS ADAMS . . .  GIVE 
YOURSELF A BREAK AND 

DON' T MISS THIS CORK­
ING ISSUE OUT MARCH 

TWENTY-SIXTH 

NOW 1 0C 

TO LAND IN A GOOD JOB? 
HOPE without foundation is pretty futile in this 
competitive age ! But hope plus trainin9 is a win� 
ning combination-and all over this country today, 
in all kinds of professions and trades, men are 
getting ahead-landing in good jobs-earning 
more money-because of serious and systematic: 
study of Internatio-nal Correspondence Schools' 
courses. These courses are giving them the training 
they need to succeed ! As :for you, investigation will 
not put you under any obligation. Mail the coupon ! 

I NTERNATIONA� C�RRESPONDENC� SCHOO�S 

••rM Urd:ver"!J.IIl Uni-Nl!rslry'• Box .2316-D�Sera.D.toD.Pema.fll. 

'Wlthaut cost or obll�j.�.tian, plea.s:e SeJ'Id me a copy of your booklet. 
11Whl Wins a.nd Why." and fuU particulars about the tsubJecb 

beforl! whicb I ha� marted X: TECHf(ICAL AND INDUSTRIAL COURSES 
0 Arehlteo.t D Ariation Engin.� 0 Areb.ite-::t.ural Draft!liw.!LD. D Autoiilobil4 l\.1eeh.ILpio: 0 Bllild.Ln�: E!i!tima.tinl' 0 Ptumbiog D He.tin.l: tJ Wo(Jd Millworl.:ing 0 Air Conditioning 
0 CDlltraoJtor and B\lllder 0 She&t I\·!.::ca.J Worker 
D Stcuoturnl. Drtt.ft.!ma.u [) Steam En�t"..neer 
0 Structural Engineer D Steam Electric En&ineer 0 Electr.ic11l Engi.c��:r D Cl.vil En.Pnee:r 8 W!fji!�.Llfj����fe at1d Gu B �����i�d lvia»oiD.: 
0 Readill1: Sb.ott Blua_prin14 D R. n.. Locomoth•ea D Air Br&k!N 0 Tllllel(rkDh Enai.nee.r;- 0 R.. R. Slllctiac. Fonmll� B I/!�������w�:m�r g �: �: :�:ii::a�cl �ulldiDI: l··oremGn 
0 Moeha.nie&l Dr&fUma.n 0 l:lighway En.ci.neOTing: 
0 Machinillt. 0 Tcm1m...:Lker 0 Ch.eml.!!UY 0 Pharmacy [] Dll!vel.opm.lmt. [Lltd Prot�ction. D Coal Mining Entineer 
tl �o���=J��

cta 8 �:;t:�o�Dc�r w 
�!��er.waker 

D Ile.at Tree.tment of Mi!!!ta� D Cotton Mno.ub.cturinc D Bridge EnKinl!e"r 0 Woole.n :M:mufaeturing 0 Bridco and B� Fn.reDlaD 0 A.trricultu� 0 Frulfl CrowinK D Gu EQCi,nos 0 Poultry F.:t.rm.iD.R: 0 RD.dja 
0 Diesel E�i.o.es U l\hrine Eo.�ee-r BUSINESS TRAif(INO COURSES 
[] Bwd.a.es!t Mana�we-nt D Businf'lR.<I Carres.ruJndf!J1cfl 0 OIE.ee Mano.gement. 0 Lette:rin.a: Sho"«" Card.t D Si&:n• 
§ ���(W�T�ls�;�::::�e.nt B �l��o����f� Gnd T�binftail Carrier 
0 Ae:cou.ntancy a.nd C.P.A. 0 R;�,ilwa.y Maif C1flrtl: 
[J Seg�;��i��or� BooUcepiu� B �i:ges�b����br���;-
0 Cr:�l!!t. AecouDtao.t D Collep;e PrepnrGtory 
0 Sa.le$m!lllshi:o- 0 Advert.U!ir..f!: 0 First Yea.r Colle;o 
0 Sor,•ice St�tion S�tlP:smlUlSl:iiD 0 !Uustr:�.tins D Spani!lh D "\Vallpo,;per ne-coro.tblg: D C:u-tooa.lnC 0 Freccb. SaJ.eaa:u�D.5hiP n Lumber Dtaler 
�·o.me .•..•.••.....•.... , •. , . .  , •.•...••••• u ••••••••••••••••••• , ••••••• ,., ••••• , •• J.ge .•....... � .•.....• 

Address .................................... ...... _ ...................... ........ ... .......... . 
Clty ..................................... ................... SL<Ito. ............................. .. 

OccuJ)ation ............................. , ................ , ........ . ....... .. ........... ... -.......... . 
If HIJU re8iif6 <ftL f<nnr{da_. IW/Irl tki-s COIIPQ'rl. to tJu� Jntrrnati.onaJ. 

Uuttr.:lJt�O'•dcuco Scl��:wls Cu11adian,. Limi.tcd-411 Moatreal,. CanadtJ. 

Tlul11k You for Me11ti1ming Moclcm Mec/!am·x and Irz.t·cntio;IS for llfaj' Whc11 Writi11g to Advertisers 31 



Wing Commaftder Uhler d�itns dto dirigible is do<>med 
becau'e with hydrogen gas it is 11. fire hazard. Helium, he 
sayst is not es bu.oyaat, requires luger, danceraU$ structures. 

by 
WING COMMANDER S. K. UHLER 

Royal AiT FoTce, Great Britain, Retired 
Ed1"tm�Js Note: Tlte vitws ami ctiu-ions {!:�Pressed :·n tlds 
orticfe Ot'C tllou· of the ant/loY and do uot necessa-riJy ��cfll'd 
the official vic·ws or opi111'ons of the armed forct!S of }-fi..s Majesty, tl1c Ki11g of Ellgla"d. 

SINCE Count Zeppelin built and flew the 
first large, rigid airship, approximately 

150 sue� lighter-than-air craft have been built 
and flown. Practically all of them, built by 
Germany, Great Britain, France and America 
have exploded in mid-air, burned or crashed 
with disastrous loss of life. There have been 
19 major, peacetime dirigible disasters during 
the past 23 years. These crashes have wasted 
350 lives and a sum of money roughly twenty 
million pounds ($100,000,000) .  It would seem 
the time has come to admit the dirigible a 
failure, a plaything of the winds and a po­
tential flying mausoleum. 

The writer would like to have seen lighter­
than-air aviation succeed. I had high hope 
for it some years ago even when it seemed 
that every great airship was foredoomed to 
destruction. My hope rose to new levels when 
the discovery of helium promised to produce 
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In the last 23 years thel'<l have been 19 dirigible dis· 
asters with a losts of 350 Jives. The destruction of four 
dirigibles, the Shenandoah, the ZR-2, the Akron, and the M.-con, cost the United St.sUe.a d. total of $10t825t000 for 
construction costs a1one. 

The rec:ord of disasteru 
Feb. 12, 1935-U. S. Navy dirigible Macon crashed 

intu th� Paciri.c. Two kille:d. 
April 4, 1933-U. S. Akron crashed off New ]etlley 

Goa<t, 73 dead. 
Oct. 4, 193o-British R-101 exploded over Franct. 

46 dead. 
May 251 1928�ltalian Italia crashed ncar North Pole. 

Ei:;ht dead. 
Sept. 31 1925-U. S. Shenandoah wrecked in storm 

over Ob.io. 14 killed. 
Dec. 21, 1923-French Dixmude crashed into Medi· 

tctrancan. 52 l.e:i(fed. 
Feb. 21, 1922-U. S. Roma bur11ed in flight near 

Hampton Roads. 34 dead. 
Aug. 24, 1921-ZR-2 built in England for U. S., col­

lapsed over Humber Rivar.. 42 killed. 
Jan. 29, 1921-British R-34 wrecked at Howden, 

England. No ea.sualtics .. 
July 21, 1919-Dirigible burned ove. Chica�:o. 10 

killed. 
July 5, 1919-Britisb NS·ll destroyed over North 

S.,a. 12 dead. 
June 20, 1914-Airship and airp(ahe collided at 

Vienna. 9 killed. 
Sept. 9, 1913-Ger.tndJJ Zeppelin L·l destroyed off 

Heligol�nd. 15 dead. 
Oct. 17, 1913-Zeppelin L·2 exploded over J <>hnan· 

ni.rhal. 28 killed. 
July 2, 1912-Balloon Akron exploded at Atlantic 

City. 5 dead. 
Four other peace-time Zeppelins were lost in accid42:nts .. 

dirigibles free from the perils of lire and ex­
plosion. Unfortunately, however, the use of 
helium has nat justified the predictions of 
lighter-than-air enthusiasts. My hope for 
ultimate success in lighter-than-air craft has 

[Continued on page 127] 
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by LIEUTENANT JOHN E. HOGG 
U. S. Na.val Reserve 

SOME years ago an American by the name 
of Holland invented the submarine. The 

United States recognized its military possi­
bilities but developed a bad case o£ cold feet 
after several of Mr. Holland's early, experi­
mental craft submerged permanently. So, we 
a?andoned the submarine, let Germany 
pwneer the thing, and use it against us to our 
untold disadvantage in the World War. 

As if we had learned nothing by that 
blunder the future of lighter-than-air craft 
development now hangs in the balance insofar 
as the United States is concerned. Because 

REMARKABLE RECORD OF THE GRAF ZEPPELIN 
Under the command of Dr. Hugo E<ket�or the Graf 

�ppel�n is i� hs seventh season of trans-ocean (Ommer­
ual d.ymg lL�!t- ye&r� lt has made 60 crossings of the 
S.:,uth Atlanuc� teve-n of th.a North Atlan.tic and one 
of the Pa.dfic. 

' 

The_ Graf Zeppelin hu fl.own 1,025,271 mites. In 
1929 11 11-:w 21 �iOO miles around cbe world with. 20 
p.a:iung�U'i •n 20 days, 4 boucs. 

This summH Germany's nQ:W dirigibl�. thQ LZ-129 
th.e wod_d 's largest, will make iu II''htidert t1ight. Cap:abl; 
of �artyt:n.g 50 pauen1ers, ic .may :fly the Atlantic to the 
Un•ted Stah�.llw 

I n v e n t i o n s, M a y, 1 9 3 5 

Tho Ma�on prepa_ring _to _(and '" th! hangtr at Sunnyvale. 
De:;cructJon of tbJS shtp 1n the P;�cdic near San Francisco 
has renewed debate over the vat"ue of Ligh1er-that:t-air c:ra.ft. 

three of the :four helium airships we have 
owned and operated have crashed from 

. structural failures, a considerable demand has 
arisen that we spend no more money and risk 
no more lives in the attempted development 
of a type of aircraft now termed by many-a 
demonstrated impracticability. 

If the mob psychology bred of the Shenan­
doah, Akron, and Macon disasters leads us to 
abandon further dirigible development, even 
temporarily, the results may be far-reaching 
and inimical to our national hopes and am­
bitions. We may repeat our mistake with the 
submarine. Some more far-seeing and less­
easily-discouraged nation will undoubtedly 
carry on from the point where we leave off. 
To that nation we may surrender future naval 
supremacy and commercial advantages of in­
calculable value. 

The history of dirigible pioneering has ad­
mittedly been disastrous, but there is nothing 
in it to indicate that successful lighter-than­
air craft are impossible of attainment. The 
use of hydrogen, an explosive gas, as the agent 
o£ aerial buoyancy has been responsible for 
the loss of most of the dirigibles built prior to 

[Continued on page 127] 
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England Will Broadcast First Chain Television Programs 

Inflated Bags Keep Plane Afloat 
AIR bags, which can be inflated in a few ft seconds, are fastened to each side o£ the 

fuselage of planes used by an eastern air 
transport company as a safety measure when 
traveling over water. In the event that the 
plane is forced down on water, the balloons 
will keep it afloat for several hours until pas­
sengers can be rescued. Should a forced 
landing on the ocean or one of the Great 
Lakes be necessary, a trap-door opening in 
the upper part of the fuselage permits all pas­
sengers to climb to the top of the plane's 
wings. From such a vantage point, they can 
be saved before the craft sinks. 

Plane• ftying betwe.., Detroit and Cleve!oad carry their 0w11 
air balloons which ft1.Q}' be inflated in cue an emer�ncy 1.-.lld­jo.l ia fou.n.4 ne«sJ.ary o.a oplli!:n water. 
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Left-The nciae-talavisor•' caater::t c•n, u.·fthin. • half rni�u�, taU a pieture, develop, fi:t�: an.d dey the film, a�d t�levuse U 
10 the re<eiver miles away. R•gh_r:-Joh� L. Bau·d� tnven_tor., 
is standing at the ri.ghc of a tt!le\'"tsor dtll'lng a d.ti:m.onscrauon� 

VAUDEVILLE, opera and outdoor sports 
events are predicted to be among some of 

the feature programs which will be broadcast 
to British firesides this fall when the first na­
tional television network in the world swings 
into action in Great Britain. 

At least ten stations, catering to approxi­
mately one-half of the British population, will 
enable ''lookers"-as the new spectator-lis­
tener audience is 

·
called-to enjoy this novel 

entertainment. Owing to the distortion of 
the short waves, reception will be limited to 
a radius of 25 miles. British engineers, how­
ever still consider their equipment superior 
to t�levision apparatus used in the United 
States or Germany. 

Receiving sets with 6 by 8-inch screens will 
sell to the public at $250, but this price is ex­
pected to be halved within a year when mass 
production starts. 

Under the new plan, high-definition tele­
vision broadcasts will replace the present 
"coarse-grain" offerings. Exp eriment er s 
claim that projected pictures will be as clear 
as home movies. A patent pool has been 
urged to further television. 

Hole Gauge Has Shape Of Pistol 

PISTOL-LIKE 
in shape, this 

small-hole gauge 
measures diame­
ters and also de­
t e c t s  o u t  o f  
round bell round and taper conditions. The 
gauge

' 
plug has a two-point contact dial with 

micrometer adjustments. Various plugs for 
different lengths and diameters are instantly 
interchangeable. 

M o d e r iJ  M e c h a n i x  a n d  



Win � �  r Send your Od.dily of Science to Nick Spr•nk. Modna. MachiiiDiX aad lnYentions, 529 South i'th SI!BIIC, Minneapoli.t� 
SGuro.t or proof of each Oddity mutt be givea. Send all OdditieP separ:ttely, n.4)t with other manuscript• or letten� 
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Y
OU want me to say something about re­
search . . . ? 

Well, before we set out on any such discus­
sion as that, we should have a pretty fair idea 
what research is. There is a great deal of 
misconception about the term. People think 
research is something mysterious, something 
romantic. They are fooled by the array of 
test tubes and complicated apparatus they see 
in a laboratory. They !;peak of research as 

something in a class 
with sorcery. 

Nothing could be 

further irom the truth. There is nothing 
mysterious about research. It is not roman­
tic in the popular sense of the word. The 
fact is, there's not much difference between 
a laboratory and a blacksmith shop. The re­
torts and apparatus of the laboratory are just 
our anvils on which we shape new ideas into 
useful things. The word "laboratory" simply 
means "workshop." 

Research, properly understood is not a pro­
fession. It is not just a business. It is not 
a form of magic. 

It is a state of mind. 

11BOSS KET II 

Chor;les F. Kettering, known as "Boll 
Ket'' to hi1 -fellow workers, is chiefly m­
terelled in finding the onswers to un��n­
swered que1tion1. Two .of the foremolt 
'thot haYe P��ttled him ore: "Why is gr111s 
green?" 1111d .. JVhy ���n 111e see throu$h. 
11 pone of glt�SJ?" 

Heod of the General Motors Research 
Corporation, ''Boll Ket" deYotes prtlc· 
tict�lly all his time to researth, to discoYer· 
ing li'Uw it can be done whtn experts ond, 
f.ormul11s Sll)' "It ctln't be done.'' 

He )liDs born on 11 form near London· 
Yille, O'hio, In 1876, educated in a coun- .. 
try district school, tlnd was grtld�oted 
{rom Ohio State En.gineering School in 
1904. That stlme )'tllr ,he reYolution�;:eJ 
cash register monufacturing by ieYelop• · 

ing 1111 electric motor, to ·run cash registers. , 
I it · 1912 he reYOlutionited the automobile· 
industry and made dri'Ying a pleasure Try 
perfecting the self-starter motor and mod- ' 
ern lighting 11nd ignition systems. 

Left-An infoo�ru�l pi<-
1Ure of Kettering at hi1 
desk in C.rwral Motor• 
Rest!litt:h L•boralorie.aw 
To him come the prob.­
lems of thr auto industry 
to be solved by resear<h. 



VICE PRESIDENT, GENERAL MOTORS CORPORATION 
GENERAL DIRECTOR, RESEARCH DIVISION . . 

as repor_t�d by PAUL WEBER 

I often define research by say­
ing: 

Research is trying to find out 
what you are going to do when 
you can't do what you are doing 
now. Research is that habit of 
thought which causes a 
man to question estab­
lished ideas, to preserve 
an open mind toward new 
ideas, and to strike out on 
new and untried paths in 
persistent search o£ defi­
nite practical objectives, 
calculated to improve. upon ..... u, ...... re:so11r��es 
to the general gain of mankind. · 

Now, all that sounds very coinplicated. and 
obscure. Let's see if we can put tpe idea··f�to 
simpler terms by quoting an exa:tpple o£ true 
research-the career of John W, Hyatt. ( 

John Hyatt was a man who perceived that 
the world was in need of something. :ije was 
not interested in any of the "world's great 
theoretical needs. No, the thing he was in­
terested in was a very humble and cornpara-

WHY IS GRASS GREEN ? 
"When men c4n 4nS11'er that question thoroughly," uys Mr. 

Kettering in the tlccomfulra'Ying 4rticle, "they ,..,,. .h11Ye t�chieYetl 
something as importtJnt tiS the discoYery of fire. For that ques· 
tion· in,.olYes the whole ""'t m'Yitery of how nature turns sunlight 
into energy." 

· 
· 

Mr. Kettering gtiYe $577,000 to Antioch college to {mJ the 
ansft!er to this question, which h4s been troubling him since 
his ft�rm bo)'hooJ. Dr. P. W. K. Rothemuntl of Antioch is 
net�ring the solution, ha,.ing JiscoYered that a colorless sub­
stance in plants ;, con,.erted into chlorophyll, a green substance, 
'Jt!hen it comes in contact with carbon dioxide. 

,..... ' .. 
When tbe Yi.bration.s of traftic: IIQ:ar the General Moton 
laboratori•• uptet d•licat• ituti"UttMn.ts durioc an experi­
meot. Ketterins necre-d a tftlt -oa , Bell Isra, Detroit',. itland 
park. He is. a.hown at t� right;-.ionti.nuin� bit c:x.periment. . ' 



Cadil lac Upset Motor Industry in 1 91 2  With Kettering's Self-Starte� 

tively unimportant necessity - an artificial 
billiard ball. 

At that time billiard balls were made of 
real ivory, and this was costly. No material 
had ever been found which would give the 
same results as natural ivory, at a cost within 
the reach of thousands of people who wanted 
cheap billiard balls. Mr. Hyatt entered a 
contest for a prize offered for a good artificial 
ivory. 

His quest for artificial ivory led him into 
a study of the rolling and bouncing qualities 
of balls made of various materials. One time 
he was called upon to make repairs on a 
machine for crushing sugar cane. And from 
his study of billiard balls and his work on the 

. machine, he hit upon the idea 
which later was developed into 
the Hyatt roller bearing. 

When he had invented the roller bearing, 
he returned to his original quest. Again, he 
sought an artificial ivory. And soon he 
stumbled upon a substance which he de­
veloped into celluloid. 

He went further and invented a new type 
of camera film. Minor achievements followed 
along the way, but still Hyatt refused to be 
turned aside from his first objective-an arti­
ficial ivory billiard ball. 

Year after year he worked. Finally, toward 
the close of his life he found the right material. 

In his quest for this comparatively trivial 
improvement upon nature, John Hyatt had 
given life to new industries employing thou­
sands of workers, and had invented new 
products of real importance to the world. 

The story of John W. Hyatt exemplifies the 



Strong Arms Had to Crank Old Autos; Today a Button Starts a Car 

chief characteristics· of true research. First 
of all, research is always open-minded. It 
forces ideas to stand upon their own feet. It 
refuses to accept established ideas on the sole 
grounds that they are established. And it 
likewise refuses to condemn new ideas simply 
because they are new. It insists upon valuing 
all ideas at their intrinsic worth. 

When Hyatt began his life-long adventure 
in research the idea prevailed that only ivory 
could be used for billiard balls. But Hyatt 
refused to honor this belief merely because 
of its venerable age. This "open-mindedness" 
is identical with what is sometimes called the 
"scientific spirit." It is the spirit in which all 
progress, from the beginning of the world, has 
been made. 

Industrial research must also be practical. 
It can not be isolated from life. When you 
strike out in search of some improvement 
upon nature, you must be sure that it is an 
improvement which somebody will want. 

Millions of dollars have been wasted de-

veloping doomed 
ideas b e c a u s e 
their originators 
failed to consider 
the w a n t s and 
needs of the other 
human b e i n g s 
who were to use their products. For 
example, a few years ago, America had a rash 
of "cycle cars." A little group of automobile 
men jumped at the conclusion that because 
small, inexpensive, low-powered automobiles 
were popular in some parts of Europe, they 
would be welcome in the United States. They 
set out to revolutionize the automobile in­
dustry. And they failed. 

If they had stopped to ask themselves "Who 
will want this kind of car?" they would never 
have made their venture. The truth is that 
very few people could be persuaded to buy 
the midget cars. The public did not want 
economy at the sacrifice of power, beauty, 
strength and the capacity to travel long dis-

,,;· , · . - - , ., ' �� ''>;.· }_ - � ; �- "- ... )� ·��� �-<·· ,_ - " \'�. ' I �/  - �;- _:i;·��: . !�. 
_,;_- �N OU, must a;cfually kEi'ep' young...:..if - YO!.! would siiccee:d af.;modern rese'arch:. W.hen ,; 

>1 ·  'fqu ·-w\re be>m/ everybody in the world 'was :olcler than yo�� 'Before_ you were� a �year _old, 
there�"were mo're th�n two million people, in the .world younger; :th'an you; At SO:.you , 

_ a re .. ol!;lef than .; almost n_i,ne-tenths · of · your ·fellow·hum�m:: beings. Whe_n you bave:�eached 
' akage of maturity! the prc:d uct ,y?i. durn ·out iS.�going to be ��e? �ai�ly by Y(),unger pe,?ple 

than yourself. ·Yo�th dorru_
nates mdustry, �r

_t, �nd commerce, ·and 1t· rules research. · 
.. . � 



"Ket" Warns of Dangers of Standardization 

''Boss Ket" :ac work n:eldna: new 
idRa&. H� in.si8le civiliution can· 

not be otandardized. 

tances in comfort. People wanted bigger 
cars, roomier cars, more rugged cars. 

A third main characteristic of true research 
is its tenacity of purpose. True research sets 
out with a definite objective and follows that 
objective to the end. No matter what dis­
coveries it may make along the way, it refuses 
to be permanently diverted from the original 
objective. Like John Hyatt searching for his 
artificial billiard ball, the true research 
engineer never ·gives up. 

There is another essential of research which 
may sound strange to you. But when I de­

scribe it as an "essential" of research I 
choose that word deliberately. 

Research must keep in touch with 
youth. 

The spirit of research is essentially a 
youthful spirit. It is, after all, the same 
spirit (tempered by reason of course) 
which prompts the small child to make a 
personal test of the established idea that 
a hot stove must not be touched. It is 
the fresh, questioning, hopeful spirit of 
youth. 

That is one reason why you must keep 
in touch with youth-why you must 
actually keep young-if you would suc­
ceed at modern research. But there is 
an additional and even more important 
reason why the research engineer must 
keep in touch with youth. And this 
reason has to do with the necessity of 
being practical. 

When you were born, everybody in 
the world was older than you. Before 
you were a year old, there were more 

than two million people in the world younger 
than you. This ratio increases progressively. 
At 25, half the people in the world are younger 
than you. At 50 you are older than almost 
nine-tenths of your fellow human beings. 
You can see for yourself that when you have 
reached an age of maturity the product you 
turn out is going to be used mainly by people 
younger than yourself. And any research 
goal, therefore, must be chosen in reference 
to the wants and necessities of younger people. 
Youth dominates industry, art, and com­
merce, and it rules research. 

This requirement in the true research en­
gineer is particularly difficult to maintain, be­
cause it is human nature to let our thoughts 
fall into grooves. When a man gets along 
toward middle age, his ideas are apt to crys­
tallize. The older he gets the more people he 



Development of Diesel Engines Will Lower Transportation Costs 
finds in the world whose ideas and habits are 
strange to him. As a sort of unconscious de­
fense mechanism, he persuades himself that 
the old way (his way) of doing things is the 
only right way. He closes his mind to new 
ideas. If he's in any business where success 
depends upon pleasing large masses of people, 
he fails. 

I make a very strong personal effort to keep 
in touch with younger minds. I think it is 
a good thing to drop false dignity sometimes 
and come in contact with youth on an equal 
footing. 

In the General Motors laboratories, we 
have many young men and many older men. 
The young men give us new ideas and fresh 
slants on our problems. The older men con­
t.ribute wisdom and the judgment born of ex­
perience. Neither group could get along very 
well without the other. 

The old days of the professional inventor 
are past. The modern research engineer is 
a vastly different person. We no longer have 
inventors in our shops just to invent what­
ever they happen to think of. Invention has 
become & complex thing, a matter of team 
work among many men, rather than genius 
on the part of one. Chemists, metallurgists, 
engineers, mathematicians and .physicists 

must all contribute their knowledge. Even 
the simplest of our problems demands the co­
operative work of many minds. 

The importance of invention to economic 
welfare is something which men began to 
reali:z:e only when the recent depression struck 
the world. I am no business man. I am a 
mechanic. But I believe that lack of new 
ideas, refusal to accept new ideas and the 
assumption that our civilization was a finished 
job, were major causes of the depression. 

There were other causes, too, of course-­
unwise foreign loans, trade barriers between 
nations, and speculation, for example. But 
a big cause--and a peculiarly American cause 
-of the depression was standardization of 
ideas. 

People found the prosperity of the 20's so 
good that they refused to go forward for fear 
of losing it. They fitted products into the 
groove of mass production so solidly that the 
products could not change in response to 
human needs. 

The whole thing was based on a fallacy­
the fallacy that people want standardization. 

[Continued on ptige 125] 

In Ketterinl'& General Motol'S laboratorieo the Win· 
ton Diesel enli:irte for thi8 
BurlingtOn Zephyr was per· 
fe�ed. He believes many 
steam locomor:ivest outmoded during the depression, will 
be replaced by faster ""d cheaper streamlined Die•els. 



D I E S E L R A C E R S E T S N EW S P E E D R E C 0 R D 

Left-Bill CummiDs•, shown •c the wbee[ of hi• Die1e[ racer, tac:•ntly broke a world's r-ecord at Daytona Beath. Rilht­
Dove Evano, pilcting the "Sil�er Co..,et." Both uoe Diesel fuel oil which !lives 12lOte miles p$r aalloD at hdf the ccst. 

T
WO-MILE-A-MINUTE "oil buggies," New A. C. Motor Has D. C. Features burning up the sands at Daytona Beach, 

smashed all previous Diesel-automobile rec­
ords and proved their worth among the 
world's best racing cars. 

Dave Evans and Bill Cummings, rival 
speedsters, made every effort to outdo each 
other. C).lmrnings, handling a racer built by 
C. L. Cummins, recently drove 137.195 m. p. h. 
to set a new world's record. On a previous 
day, Evans roared down the beach with his 
150 h. p. six-cylinder job at a speed of 125 
m. p. h. which mark Cummings has eclipsed. 

Each driver is confident that his particular 
car has a potential speed of at least 150 m. p. h. 
The secret of Diesel performance is the crack­
ing of oil by application of heat. 

Midget Fire Engine Fits Trailer 

A VEST -POCKET fire apparatus is being 
used by the fire brigade of the small 

German town of Ansbach. The midget equip­
ment is so light and portable that it can be 
carried -in a trailer behind a three-wheeled 
motorcycle which rushes quickly to the scene 
of a fire. The extinguisher is claimed to be 
unusually efficient. Several important fires 
already have been put out. 

The fire d�a.nmenr in .- smalL German cvmmvnity u••ini rbe tiny llpp.d:tatu,, £hoW11. ,..bove. to smother its local bla.zes:. 
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Recent advance& ia the •pplicatioe of el•cU'oa. tubes ha-ve 
modo po .. iblo the deYeloptneru of a new type motor. A. H. 
Micus 111111d Dr. E. F. W. AleX&Dderl!lon1 co.t:lsu.lting en&ic.e�r, 
•re thown. Sllllnd:lbc before tbe motor•s Thyratron equipmeat .. 

A REVOLUTIONARY new type of electric 
motor, which utilizes a "stationary com­

mutator" and, while operating from an A. C. 
power source, possesses the characteristics of 
a series-type D. C. machine, has just been 
developed. 

Known as a "Thyratron" motor, it has a 
number of noteworthy features, in addition 
to those mentioned above. The speed of the 
motor is independent of the frequency of the 
power supply. If the supply circuit is mo­
mentarily interrupted, the motor will, upon 
restoration of power, start immediately at its 
previous speed, without drawing excessive 
current from the line. 

Motors o£ this type are applicable to such 
auxiliaries as fans, centrifugal pumps and 
compressors. 

M o d e r n  M e c h a n i x  a n d  



Auto Strapped To Plane Is Tested One Mile Above Earth 

Strapped beneath landillJI ""ar of thia gia11c Uppor<u· 
Bernelli trantpoll p[•c.e, this automobile recently was ,aiv•n 
a starting cue by Zike Meyer, ta.cia.g drive:�, at ahitude of 
mvre then • mile. Tempe.racure was :n·ro, :11peed 130 m..p.h. 

A SPECTACULAR "first time in history" 
-an automobile actually taken for a mile 

high joy ride--recently astonished onlookers 
at Floyd Bennet Field, New York. 

The plane was a giant Uppercu-Burnelli 
transport. With. a 12-foot wide cabin, there 
was more than enough room between the 
wheels of the landing gear to strap on a stand­
ard 1935 automobile. 

The thrilling adventure was an aviator's 
dream come true-a practical realization of 
the "Flying Tank" pictured on the July, 1932, 
cover of MoDERN MECHANIX AND INVENTIONS. 
Heralding the introduction of new war time 
practices, transport planes could secretly land 
armored cars or radio controlled tanks behind 
enemy lines at night. Even light artillery or 
ambulance cars might be moved by air in this 
manner. 

Water Is Sterilized In Ten Seconds 

Batteries in h11n.dle of steritiur 
tend current between 1wo silvQr 
••�r::tt'Odet immerH.d in the w•r:er. 

OUTDO  O R  
enthusiasts 

can obtain pure, 
germ-free drink­
ing water simply 
by immersing a 
compact electri­
cal unit in a cup 
o f  w a t e r  f o r  
about ten sec­
onds. Two silver 
electrodes con­
nected to flash­
light cells deposit 
ionic silver which 
has high steriliz­
ing qualities in 
drinking water. 

1 n v � n t i  o n  s, M a y, 1 9 J S 

Upper right : Actual photo o• fiying Wing tran1po1t having 
automobile $1lUJII[ed under 12-ft. wide fusela1e. .Sket<h 
Jbow• how thue. plane1 would c.arroy .axplosiv�Jaden wAr tank1. 

Floating Gas Station Serves Boats 

G
ALVESTON, TEXAS, has the first float­

ing service station in Gulf waters. 
Though· primarily intended to fuel small fish­
ing craft, this floating barge has every facility 
for contacting larger vessels. 

Gasoline, Diesel fuel, oil, kerosene, and 
fresh water are supplied 24 hours a day £rom 
six. different pumps. The tanks on board have 
a combined capacity of around 50,000 gal­
lons. Marine hardware and provisions are 
also supplied to boats which come up to this 
floating store. 

Automobile tires hanging over the side act 
as bumpers when other boats approach. 

f(catia.g o.IJ suD.n)' waters of Gulf of Mexico, near Galv•111ton, 
this eervic:a at:atiaa n:�ppliiu fuel :ab.d aiil t.o fi:thiftll vesuls. 
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Campbell's Speed Cuts Chicago-New York Time to 2 Hours 

FASTTRAIN 1 6%HOVFIS TRAN5PORT PLAN[ 6 HOUFIS CAMPBELL 2.59 H P.S, 

�-���-..... -==......._ _ _ _ _ _ _ ___ _ _ _ _ _ _ _  - - - - - - - - �- - - - - - - - - - - - - - - - - - - - - - - - ---@ CHICAGO N E W YORI'-
AIRLINE DI STANCE. 717 M1l.ES 

Abov�ampb�tlt'.- 2t!JOO h. p. Bluebird &b.underin.:; to new Speed �cord. Mainlainin&: s'-'eed. mark Blueb,rd could rl!a<h 
New York in 2.5 hours; re11ular uan•Porl plane would be holf-way ond fast cram would bo iu>l oae-oixch of dislall<O-

CHICAGO to New York would be just a 
jaunt at the new speed rl'!cord attained 

by Sir Malcolm Campbell in his 2,500 horse­
power Bluebird. Like a streak of lightning 
the Bluebird thundered over the sands at 
Daytona Beach, Fla., to a new world's auto­
mobile speed record of 276.816 miles an hour. 

If it were possible to maintain that speed, 
the seven-ton Bluebird could cover the 717-
mile airline distance from Chicago to New 
York in 2.5 hours. The terrific speed, how­
ever, probably would destroy in a few 
minutes any tire made today. In the short 
run of less than ten miles the Bluebird's tire 
casings were torn to ribbons, being worn down 
almost to the inner tubes. The lightning 
speed, too, made the slightest bump on the 
beach a hazardous obstacle, the Bluebird 
careening dangerously at one time when it 
struck an irregularity on the beach. 

Amazing are the statistics of the new record. 
Campbell shifted from second to third at 
150 m. p. h. In three miles the car had ac­
celerated to 242.079 m. p. h. The fastest run 
over the measured mile was 281.03 m. p. h., 
covering the distance in 13 seconds, less than 
or1e-fourth of a minute, the fastest land speed 
attained by man. 
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Novel Pick-Proof Lock Invented 

A NEW pick-proof, drill-proof, jimmy­
proof, grip-proof door lock, which can 

be opened only with a copy-proof key, is now 
on the market. Each lock is registered so 
that duplicate keys are obtainable only from 
the manufacturer. No key blanks will be 
sold. Every lock will be covered by a policy 
issued by Lloyd's which will pay the sum of 
one hundred dollars if the lock is picked. 

A Jar&e model of the new pick·proof lode., llftLtr.lllntee.d again:�u 
evccy forPt of buralaty ahd fully intuted, i' 111hown abov�-
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�w 'Plastic ct7rCas�s �place Sculpturing· 

A bave.--Mi!lls Harriet M111yer� iavenr:or 
of the pro<eu, io holdin11 U... <om• 
pl.tt.td mold. Note protrudin11: wire.. of cap. An electric blower completed 
the dryiq proce... Tho completed 
cast thea serv�s u a mold for m.akinc the fiaiobed likeness ohowa below. Note otril<ing •imilarity. The proce•• 
ec:curatt�ly n.pl'oduCU� every atr&nd of hair and minute lines of the face4 

Above-Tb• warm, plu· 
tic 1ubstance i• applied 
td llu!: f1� hy lftii!!AftS af II 
bruob. S•voul loye.u 
an applied until tho de· 
air�:d thidc:aeaa is built 
up. Noce how it .can be 
applied over bait. Lefc­After a layer of the plao· 
tic rn�torial is .applied 
• malleable, bren c••• i1 
pruH:d iDto it a.nd cav .. '----------------------' 
erod to provenc mold 
from breo.kiaa. c�ll• 
ia fint :th11ped tc:J fit facew 

.4. S FAST as photography and almost as ft simple is a new process for making more 
accurate reproductions of head and bust than 
a sculptor can. Casts of heads can be made 
at low cost in 35 minutes. 

A new type of plastic material, invented by 
Miss Harriet Meyer, is the secret of the proc­
ess. This plastic substance, with which she 
covers the entire head o£ the subject, accu­
rately reproduces every strand of hair and 
minute line. Yet the material does not stick 

I n v e n t i o n s, M a y. 1 9 3 5  

to the subject. No oil i.5 put on the face. 
The subject can assume any expression 

he may wish to have reproduced. The plastic 
material is applied with a brush and a brass 
cage pressed in place. The mask is then dried 
with an electric blower. After drying, the 
mask, still flexible, is removed. It is then 
used to produce the finished head in plaster 
of Paris or bronze. 

It is claimed the plastic material does not 
cause di.5comfort to the subject and no tubes 
are necessary to permit the subject to breathe 
easily. 
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RAMA of POWER--

Pulled b y  caterpillu 
tractor, t h i 1 •Pedal 
plow buries counter� 
poUt: wire concec1ing 
towers in Boulder D4m 
power llne. Plow car­
ries large reel of wire� . 

by J. L. BURKHOLDER 
A,ssistant Gene,.al Marutger in Cha111e 

of Constructio:n, Metropolitan Water 
District of SO'Uthern California. 

Lowetin& of this 3,000,000wp,ound �tj:el door cloa,.d fiut of. Colorado river 
diversion tunnelt, muked be11inning of hu11e reservoir which will extend 11' 
miles �P.stre'!mt .fioodi.ag .area of 227 square miles. Photo at rie:�t shows ..,.·ater 
level ru1ng be.b.1nd masstve Boulder Dam. Intake towers on either side will 
eventually be submerpd,- and the_n 1upp!y waler for the p�wer generating plant. 

O
VER the vast desert region of the South­

west, an emp\re of power and water is 
being built. Construction crews of four inde­
pendent yet interrelated projects are brin_g­
ing to completion sti"Uctures which will guar­
antee to large urban and agricultural regions 
ample water and electricity for many years 
to come. 

In a few months Boulder Dam, largest 
structure of its kind the world has ever seen, 
will be complete. Already the vast reservoir 
stretching far up the Colorado is filling; in a 
few months it will contain enough water to 
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:·_..�;_.;..:: Wires in these pipes Je:ad to 400 thermometers imbedded 
in concrete of Boulder Dun. 

cover the state of Connectic:ut to a depth of 
10 feet. 

Sixty of the 92 miles of tunnels within the 
Colorado River Aqueduct system of the Met­
ropolitan Water District have been excavated. 
When completed this huge aqueduct will be 
capable of carrying a billion gallons of Colo­
rado River water daily 300 miles to 13 South­
ern California communities. In addition to 
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Double aiphona of Colorado River Aqueduct CODI1ect to 
tuttaelo throueh traftOition ehamber bovine hu11e valveo. 
Each uNmlu is 12 feet in diameter, while tunnel itself 
io 16 feat in dilometer. Map at risht ohow• how all four 
proiectl are related to eaeh other atld to Boulder Dam. 

being the biggest of the four related Colorado 
�iver projects, Southern California's aque­
duct will' be the largest water carrier ever 
built by man. 

· 

From Boulder Dam, extending 270 miles 
across deserts and mountains, the largest 
long-dista'nce transmission line is nearing 
completion. Early this autumn the last of 
its 2,680 towers-some of them 144 feet tall 
-will rise ·into the clouds, the large hollow 
conductors will be safely tied ·in place and 
the line ready to carry electric energy ade­
quate to light nearly 5,000,000 homes simul­
taneously. 

Along the southwestern border of the 
United States an 80-mile ditch-the All­
American Canal-is being threaded across 
the desert between the Colorado river and 
the western edge of the great Imperial Valley. 
In addition to guaranteeing irrigation water 
to vast populated areas, this 200-foot canal 
will bring water to 200,000 acres now unirri­
gated and therefore unsuited for agriculture. 

I n v e n t i o n s, M a y, 1 9.35 

Digging the All·American 
Canal. Whan c.-nt, aravel 
or loose stone is eacoun�red, 
dragline operator coea fith· 
ing with this ten-ton book to 
loor.en materi.t. Steel line 
used u two inches thick. 
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Aqueduct. Has 92 Miles oF Tunnels 

I n  "srauhoppft" method of coatrollins tralfic in tunnels, 
empty cars are swUng overhead while loaded train moves out. 

Any one of these projects would have been 
considered a vast undertaking a few years 
ago, yet taken together they represent a co­
ordinated plan of engineering and economics 
the like of which the world has never known. 

All are related to Boulder Dam, the foun­
tain head of tremendous electrical energy. 
Together, they represent a cost of nearly 
$408,000,000. Of the several undertakings the 
Colorado River Aqueduct involves the larg­
est expenditure-$220,000,000. Boulder Dam 
and the All-American Canal will cost $165,-
000,000 together, and the transmission line 
$22,800,000. 
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ELEVATION 

I NVERTED SI PHON 

Inverted eiphona like that above are not true aiphona. Water 
finds its own level after plunging to bouom of canyon. Fric .. 
tion. accounts for small los1 in elevation. Tbia construction 
i.s beU.s uaed by Metropolitan Water Diotricc of Southern 
California iD coaacruccioa of Colorado River Aqueduct, to cake 
place of flumes or arch 1upponed structures crouing canyons. 

Parker Dam, to be built 155 miles down 
the Colorado from Boulder Dam, at a cost of 
some $9,000,000, is an important unit in the 
Colorado River Aqueduct project. This 
structure will be used primarily to divert and 
regulate the waters of the Colorado, rather 
than to store them. It will raise the water 
level approximately 80 feet, forming a reser­
voir 50 miles long, extending upstream from 
Parker, Arizona, to the city of Needles. 

Immediately above Parker Dam, water for 
the aqueduct will be diverted from the river 
by huge pumps. Five gigantic electric pump­
ing stations will lift the water a total of 1,618 
feet until it reaches the summit 100 miles 

[Continued on page 135] 
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Daring Bird-Man Soars At 10,000 Ft. On Homemade Wings 

Like a mod..M Ic.oruo, Cl•m Solin, para<hute jumper, bao 
won che ditti.n.a:ion of being the :firu to glide throue:b the air UDder his own pawer. Sohn i1 eeen above with his 
apparatus which work:1 only when arms •nd lei{! are spread. 

Dam Models Reveal Costly Errors 

Lorenz A. Sfraub, Un.ivereity of Minnesota engineering pz:o· 
£es8or, designed. the above a:[aes exp•dme.nt•l �ase for 
[es•ing QCtual dams in miniature. Squares on the tide 
of tank are u.sed iA R"raphing couru of water over model. 

MINIATURE · dams, subjected to floods, 
tides, waves and wind which are created 

artificially in huge experimental glass cages, 
now reveal in a few hours structural flaws 

FOR three years Clem Sohn, 
parachute jumper o£ Lansing, 

Michigan, dreamed of the time 
when man might go aloft and soar 
like a bird. Recently his dream 
became a reality. 

Clad with foot-webbing and 
home-made wings of airplane 
canvas, he bailed out of a ship at 
an altitude of 12,000 feet. During 
the first 2,000 feet of his fall, he 
kept his wings folded at his side 
while he tested his leg-webbing. 
Slowly, he opened his wings to 
check his descent, and for more 
than a minute he banked, looped, 

climbed and zoomed to right and left. At 
6,000 feet he pulled the rip cord o£ his para­
chute and floated back to earth. 

While aviation authorities who witnessed 
the stunt failed to see any practical value in 
man's new "conquest of the air," Sohn was 
already at work designing bigger wings and 
planning future aerial maneuvers. 

Fire Ladder Hoists Ditched Car 

FIRE ladders can be used for a variety of 
purposes, but o� of the most practical 

emergency applications of the ladder in res­
cue work has originated in Germany. When 
all attempts to retrieve a motorcar which had 
skidded accidentally into a small ditch had 
failed, the Berlin fire-brigade was called to 
the scene. Heavy ropes and a crane-hook 
were fastened to the end of the ladder and 
the ditched vehicle. 

which ordinarily would take years to uncover. Fi•• ladde•, used as a crane, reocues automobile after wreck. 
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Diver Hunts Fish Under Sea With New Compressed Air Gun 

New powderlen BUD 1hoot1 thin steel atrowt with machjn• gun 
tmpidity1 �trt.aki:n.g urtdelf-•*ll lfi•h-hunt:itt.g .exp&dilion• posflible. 

Lie Detector Makes Six Tests 

L
ATEST in lie detectors for criminal work 
is a unit which makes a permanent rec-: 

ord of six different body reflexes. The new 
apparatus is said to detect falsehoods with 
more certainty than previous devices which 
depended on one or perhaps two of the re­
flexes. 

Wavering beams of light record on photo­
sensitive paper the blood pressure, respira­
tion, pulse count, perspiration, speech, and 
hand movement. A person's perspiration in­
creases under the nervous strain incident to 
a falsehood, each little variation here being 
detected by the instrument. 
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Prevaricators haVea't 
a chance with ·thi• 
1'aix-U.-one1' lie de .. 
tector,-. damorustrated. 
by W. C. Wideman, 
of Chicago, 'Illinoi&. 
The subject must an 
1we-r many questio.m. 

U
NDER-SEA hunting expeditions are now 

possible, with the development of a div­
ing helmet weighing only 12 pounds, and a 
new gun shooting arrows of steel. 

The diver carries along his own air supply, 
in a single compressed air cylinder which 
supplies both the helmet and the gun. One 
tank will allow an under-water trip of ap­
proximately 25 minutes, 

The equipment can be used only in fairly 
shallow locations, since no provision is made 
for water pressure. The diver can move 
about freely, unhampered by the heavy air 
lines or safety chains formerly used. 

Ship Is Steered By Push Buttotts 

Top: Uaual pilot wheel i1 abaent in cODtrol room of Princll 
Boudoin, German motol' ship. Below-EJ�Rctric steeribs de¥ice. 

T
HE picturesque pilot wheel which we are 
accustomed to seeing on the bridge of any 

ship is absent on the "Prince Baudoin," the 
first German motor-ship to be equipped with 
electric steering equipment. Twin push-but­
tons respond instantly to the helmsman's 
touch, controlling an electric motor which is 
geared to the rudder shaft. A second set of 
steering controls is located at the stern, for 
use in narrow harbors where there is not room 
to turn the ship around. 
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TRIPLE TOASTER/ Cabinet Under Sink 
A m o ng La te s t  A I DS Fo r  Ho u sewi fe  

TRIPLE TOASTRR not 
oaly . handles from one to 
t&..,., eUceo of bNad at a 
rime but a1•o keep• toa•• 
wum until :6nally consumed. 
If oaly oae olice is d .. iNd. 
electric CUlTflllt can be shut 
off frotn empCy chambero. 
Asbeotoe baH pre'Oents heat 
f•oM damaeiac clockworks. 

COFFEE BREWER, di.al•d like 
r•dio, p.umit• percol.ttina drin.k 
to ten diffuent strenctlu. When 
til• colfee i• do�,., the percolator 
ohuts off aad a rad •i1nal li.cht 
�tlowo. Weok or ononr coffee 
cal\ be .. rved frolll th. •ame pot 
oimply by llaminc dial lA> tha 
aopropri�t• nuDMt.a\ •••top..'" 
Eve" if dial ia ••• M iu. maJti· 
mutn 6cure:, ov�r·per<ol•led or 
bitter coffee is an imponibiticy. 
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COMPACT FOOD cut· 
ter, (abo,.e) repladl>IJ 
ueuAl kitchen. tools. is 
operated by drawinc 
fruita or vcgeta.blei over 
keen, "urto�ated blades. 
NOVEL LAVATORY 
aiok (below) Jus built· 
in cabinet (or srori.ac 
a.eusaicies in. (T()"''de.d 
bathrooDUI. Set·bacl: baae 

toHtubbinc. 
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How UNCLE SAM Tra i n s  
----·-

Student blad:omi&hs abd mechaaica aboard USS VESTAL be· 
come ezperienced operator1 of 1i•nt U11Um hamm•r-1, preua.s. 

by BOB GORDON 

WTHEN Uncle Sam needs technically­W trained men to man his battleships, air 
bombers, big guns, radio stations,' or even 
cook meals for his :soldiers, he trains them. 
Each year he selects thousands of young men 
to be his fighting experts, and develops them 
for responsible posts in the army and navy. 
These men are trained to keep his gigantic 
peace-time war machine running smoothly 
and efficiently, ready for any emergency. 

The best known of Uncle Sam's schools is 
the Air Corps Training Center at Randolph 
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But.chert, meat iD.'pa�ort fol' Uad. S...l!l.'• ftoalina fort:t4a•••• 
reCeive training oa bo•rd sbip by workin1 u apptentice1. 
Top left: Ia machiluo ohops lika tkio. ab ... rd USS VESTAL, 
atuden1 mechanics set practic•l experience in use of miltins: 
£:Uturs. a:ria.ders. (atl�.,u, And a&h&r me1al-wor-ki.n1 at•thin.et-y. 

Field, near San Antonio, Texas. Here young 
men are paid $75 a month and given free uni­
forms, board and lodging, while being taught 
to fly. 

The qualifications for obtaining this in­
struction are high. A candidate must be in 
perfect physical condition and must have re­
cently completed at least two years in college. 
Appointments are made from those who apply 
to the War Department. 

Everyone, of course, can't be an airplane 
pilot. There are many other trades that are 
taught by Uncle Sam. At Rantoul, Illinois, 
trades now being taught there to enlisted men 
include: airplane mechanic, radio operator 
and mechanic, aircraft machinist, aircraft 
welder, armorer, parachute rigger and pho­
tography. Enlisted men detailed to these 
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H i s  FIGHTING EXPERTS· 

At Rantoul, Illinois, enlisted 
men reoe:ive t:oainicg u air· 
plane mechanic•. Aviation 
eneines are mounted on these 
test stands lor student study. 

Weldinc i1 ;ust another of th• 
DtaD.Y tradea taui:ht in a;overnment 
technical schools. Graduate• of 

!::;:o�!�n �0
u�k���i'ite :i!�e� 

courses must have the equivalent of £our 
years' high school education. 

The Navy operates a similar aviation 
school at Great Lakes, Illinois, but its course 
is more general; the graduates specialize in 
the jobs they do best after finishing the basic 
work. 

Running a close seco11d to the Air Corps 
Schools are the Army Signal Corps courses 
taught at Fort Monmouth, New Jersey. The 
radio course includes code practice, theory, 
installation, maintenance, testing and typing. 
Most Army operators can take from 40 to 50 

I n v e n t i o n s, M a y, 1 9  3 5 

Even bailer tube repairs are: 
made in machine •bop• aboard 
dti.p• by Uncle Sam•e •&ucletu•. 

words a minute, typing the messages direct. 
Other Signal Corps courses train men to be 

telephone and telegraph operators and elec­
tricians. The Meteorological Forecasters' 
School is perhaps the only practical course 

[Continued on page 144] 



Film Star's Mechanical Doll House Is World's Costliest Toy 

Circle--CoU,.,n Mo<><e, owner of the 
@IJ houH. Dia11nm (not 10 •cale ) 
•how$ how a.a.ciellt optical trick was 
u!led to project six-itu:h im•ae of real 
l!irl into a erotto in the cutle ll&tden. 

, 
M

ORE than 700 persons, working during 
a nine-:year period, were required to 

construct Colleen Moore's $435,000 doll house 
which -soon will be exhibited in,every impor­
tant city in the United States and- Europe. 

The model house boasts a running water 
system, a miniature library of 700 thumb­
nail size books, a 15-inch pipe organ which 
really plays and over 3,000 other objects built 
to scale. Tiny lights, smaller than a grain of 
wheat, provide the illumination for the eleven 
rooms. On the walls of the library and other 
rooms are paintings by noted artists. 

Only the finest materials available were 
used throughout the nine-foot castle. Among 
the costly materials employed were two tons 
of aluminum and copper, large quantities of 
bronze and silver, 40 pounds of gold, inlaid 
woods, carved ivory, mother-of-pearl, onyx, 
crystal, amber, emeralds, rubies and dia-' 
monds. No expense was spared in making 
the model perfect in every detail. A three-
54 

year schedule of bookings is expected to 
yield over $1,000,000 in proceeds which will 
be donated to children's hospitals. 

Spout Holds Spoonful of Sugar 

A 
NEW h y-
gienic sugar 

dispenser, which 
pours exactly one 
teaspoonful of 
sugar each time 
it is tripped, has 
j u s t  b e e n  in­
vented. A sec­
ond helping can 
be obtained only 
by returning the 
s a n i t a r y food 
container to its 
normal upright 
position. Sugar d1&p•'1!W!I' pours like �ca-pot. 
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eonverted cAutos 'Ryn <0n eran�case <9il. 
"GOT any crankcase drainings or old oil?" 

asked the driver of a Model A Ford at 
a California i8S station. 

The attendant pointed to a fifty-gallon 
drwn of dirty black liquid. "There's plenty 
of it there-it's no1 much good, though." 

Dipping out a pailful of the refuse, the 
driver began pouring it into 
his gas tank. 

"Hey! You can't do that 
-it's oil, not gasoline!" 
shouted the attendant. 

The above scene, with but 
little variation, has been re­
enacted scores of times as 
the owner of this Dieselized 
Ford, a Los Angeles me­
chanic, toured the Sierras 
using fuel costing less than 
five cents a gallon. 

Carburetor, ignition sys­
tem, and head of this Ford 
were discarded. Leaving the exhaust valves 
as they were, overhead intake valves were 
installed in the new head. The cam shaft 
drives a standard Bosch fuel pump. 

No other changes were made, except to use 
a 12-volt battery for starting. Top speed is 
about 77 miles an hour. 

lt is not necessary, however, to completely 
Dieselize an engine in order to use low-cost 
fuels. Don Redman, another Los Angeles 
experimenter, has installed in his 1930 
Chevrolet a dual fuel system, which permits 
use of gasoline for starting and heating the 
motor, fuel oil for running. 

Tank of Ibis DN! .. Iiqcl Modet A Fold ie lilte4 .,ith ccokcooe 
drairlin11s, IIOt 11uotina. In towin,; t.r�:e cu hom Pboe..W. '" Loe Aoselet, driYer made 25 mUe• - 11atlon of tuet .,;t. 

Enain. of Diesetized ford. 
Pump forces fuel compressed 
to 1,400 lb. into co.,buuien ch.am&•t> •• •"<I of C'Otnpr., .• 
oioa ettoke. Fuet i�;nitco itself. 

OIL CAR!IUR!TOR 

OIL LIN£ WRAPP!D AROUND IEliHAUST PIPE 
Drawia' iftdicok• cbcnr., made by Don Reclm&D in 19}0 Cbevoolet lo pennit use of oitlz..r p�oline or: fuel oil. Batin 
inac.olla11on ,.,., teoo t.bm $1S. ]els of oriJiftal aorburetor are •herod, and thio used for fuel oil. N•w dow11•drefl cubutetor 

i1 ed.ded ea ahown, to npotiz. 1a1oli•e-. Olltll t:brotdea and cubur.cora malt• tbe n,iccb ftoiD ... to oil almoH iaetaD.taaMUI. 
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No. 1: What will be the losses suatained b}· 
an army of 2,000 M.ardan warriors in meeting 
•n enemy force of 1,000 Jupiterean soldiers? 
A.uume that •II ltUitksmen on both sidea are 
�qua.lly goodt and that the utars:ec. densit}·n i:s the some on ea<h side, tho 2,000 oecupying 
twi<e the frontajle of the 1,000. further as· 
sume that aJl men 1tart firing at the same in­
�tal1t� at the s1tne rate of 10 death ray buUets 
a minute, and maintain this rate a£ firing until 
killed. As•ume that one out of every hundred 
obots fired kill• an opposing soldier. This 
means that every si!IE: seconds 1here will be .a 
d.etinite numb.r ol casual�ies on. each side. 

No. 2: By sub&citutina: the 
proper numerals for the leue-n 
in the n')IIJtiC' menage •t the 
right, hnd bow much money &be 
otudent need..d to poy bio billa. A------------------------------- B 

T
HE importance of the military principle 
o£ concentration of forces is clearly shown 

by the rather surprising answer to the first 
problem in this month's mathematical con­
test. This is a straight-forward problem, but 
there are a number of different ways of ar­
riving at the answer, some short, some long 
and tedious. 
For those who enjoy drawing circles with 

a compass, a simple but interesting little 
problem in geometry is included. It will look 
easy at first, grow harder as you puzzle along 
trying to discover the secret, then appear easy 
again when the answer is finally obtained. 

For the simplest and most accurate solu-
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No. J :  Using 111 p11iE: of compaues only-no ruler, 
ui.atn.gle, or plll!'ndl-lfind the Ax•�• m1ddla point of U.e 
above line AB. Show your con$trUCiion dearly, At�d 
lilt, in order, the steps t11ken to get the resu1t. YouT 
li.ae need not bt exacdy 1h.a 11me lensth .11:1 that shown. 

tions to all three problems MoDERN MEcHANIX 
AND INVENTIONS offers $25.00 in cash prizes, 
divided as follows: First prize, $10.00; sec­
ond $5.00; and ten third prizes of $1.00 each. 
Elaborate, artistic solutions will receive no 
more consideration than neatly typewritten 
or hand-written entries. 

Contestants should give age, occupation, 
and education, though this information will 
not be considered in awarding the prizes. 

Your entry should be postmarked before 
May 25, 1935. Decisions of the judges will be 
final, and no entries will be returned. In case 
of ties, duplicate prizes will be awarded. An­
swers to these problems and names of the 
the winners will appear in the August is­
sue. 

Employes of this magazine or their rela­
tives are not eligible to compete. You don't 
have to buy a copy or be a subscriber to 
enter. Address Problems Contest, MoDERN 
MECHANIX AND INVENTIONS, 529 South Seventh 
St., Minneapolis, Minnesota. 
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W
INNERS of the $125.00 in cash prizes 
offered in the Februuy, 1935 MM Home 

Novelty Contest are announ"d on thi' page. 
T�is eontest is the third i n  a serie• �f fou r 
offering to Modern Mechanix and Inventions 
readers a tata.l of $500.00 for home imp rove· 
ment ideas. Winners in the fourth contest will 
be announced next month. 

From the flood of entries, many including 
photographs or even the completely-buill project, 
the judges picked tht of Dan B. lllair u win· 
ner of the first priu ol $60.00. 

His plans and article are reproduced here. 

Photo and drawia.a:a above 1h.c:Jw coa.� 
:Uruc[ion of iflpaiou:s!y-d•siped 
cwuainer for kitchen refuae ��:an. 
Presaure of foot 011 pedal •"'inas 
open doon to revea1 p•ih doors au· 
tomatically close wbeft. prenu:re- ia ,,.. 
la.as.d. St.a.cil•d d•eia:n on •i4N of 
tonrainer may lie ac:tdro il des;red. 
If box it in.uea:ied 11i11bdy in size, 
di.&carded tin c•n1 or other bulky ab· 
jeda con be kept olonpide the pail. 

by DAN B. BLAIR 

T
HIS attractive yet inexpensive box for 
concealing the garbage and refuse pail 

serves a long-felt want of the housewife who 
enjoys a neat kitchen. It is easily constructed 
from scrap material, wood and iron, which 
can be found in most any home workshop. 

The cover can be operated even when both 
hands are full, simply by pressing the foot 
pedal. Both doors swing open to reveal a 
standard size home garbage can, and close 
automatically when the foot pedal is re­
leased. 

No dimensions are given for the box, since 
this will vary with the size and type of can 
used. Follow the design shown in the 
sketches, using white pine throughout. 
Finish with varnish or enamel in a color 
which will harmonize with that of other fur­
nishings in your own kitchen. 
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HOME NOVELTY CONTEST WINNERS. 

T.he faHawin•
_ �e;rsoas, ••l•cted •• winners in the Februa<y, 193S, MODERN MECHANIX AND It'<· 

VENTIONS Home Novelty Contest, have been 
awarded the Jl:Zl.OO in auh prizes olf!ered for prarr:.• 
tical ideaa. 
FIRST PRIZI!, J6o.oo, Dan B. B(air, Atla"'"-• Ga. 
His winniac entrr appeen on this PlllKe. 
SECOND PRIZE, J:ZO.OO: Walter Lindeman, Iron 
River, Mid:t..-A n.oYehy child'• roJlina _tft.y, 
THIRD PRIZE, u.oo, P. V. L ... t, Weat Bd5hton, 
N. Y.-Metal lilfhthouoe lamp. 
fOURTH PRIZE, live of $!1.00 aach : c. N. Bruce, 
New Coda:. P•.-Nut-t::!'•ckina: .a11.vil lind h•Dint.et� 
E. Loudermilk, Lewiebur,.:, \V. Va-nScotty" book 
ea.dsi E. S. Randolph� Cbicaeo, lll.-Modernistic 
•ewing box; Fred "on Xaenel, De:n.ver, Colo.-Cocoa• 
nul ahell dock; D. C. Marah•ll, Manbatt<oa, K ..... -LoE cabin book endo. 
FIFTH PRIZI!, six of �2.00 each1 T. 0. Johnoon, 
WhitD1an. Mu1. - BeYeu.a• tts:y; Bob Wam.er. 
Drummond, ·Wi:!c.-Buraed wood novelcies; Paul 
.Krichbaum, Battle Creek, Mich.-Ciguette machitte 
111n: L. A. Croft, Provo, Utah-Wi•dmill radio 
l�ttr�p; A. D. Be�ert�. Cotton\vood, Ariz.-P:h.ot-:l 
alstue.ttes i J .  W. Tiau:nont, EmporU., Ktns.-cifa.· 
rctte holder. 
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Floors Are Radiators In 7\l..ew Steel Home 

Excerior v�w af uniq11e a11-�oteel home 
awarded fint hon.on iD uationa( competi­
'ion.. Alum�num paint !'tftec[t the sun'• rays. 

A 
UNIQUE double floor which eliminates 
entirely the need for radiators is just 

one of the many features of an all-steel house 
designed by Richard J. Neutra, Los Angeles 
architect. Hot air from gas furnace� is passed 
between the floor, then up through the walls 
to a vent in the attic which is just large 
enough to maintain a slow movement of 
air. 

In a nation-'-wide Better Homes of America 
competition this home design won the first 
award and a gold medal for the best house 
constructed in the last five years. First men­
tion was given to two other houses designed 
by the same architect. 

The new method of heating utilizes direct 
radiation, giving body comfort independently 
of the air temperature in the room. It is 
claimed that the indoor temperature can be 
as low as 20 degrees F. without causing dis­
comfort in the home. 

Radio Resistors Are Rock-Hard 

Leod wireo are lir1t1ly alta<hod ro 
e:ad. of impl"oved type n.dio re· 
1ist0!' havin�r constant chnacter· 
i$1ic.s1 hish <"Ut't4Ult carrying 01· 
paciry. Color code indi(alet� siw. 
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Two kinds of 
material, one 

of high resis­
tance, the other 
c ond ucti v e are 
mixed together 
in various pro­
portions to form 
different sizes in 
a new line o f  
molded resistors 
for radio work. 

Two-ia.ch [ayu of be•utifully colored c-oac.n�te ia l•id OV411' 
cellulu •tee! f••-work of �oUDd fti>O'l'. Her air panin.r 
between ot..,l tniUu radiate• boat upward rhrauKb tbe lloor. 

Deflector Protects Percolator Top 
A. MONG the latest . of a household devel­

opments is a .  tiny de­
flector which slips over 
the top of the central 
tube in a coffee perco­
lator and prevents the 
boiling-hot liquid from 
cracking the cold glass 
top the first time the 
water is dashed against 
the glass by steam. 

Less time is required 
with this device to 
make coffee, since ihe 
hot water is more 
evenly distributed over 
the ground coffee. An 
adjustable sleeve per­
mits use of the appli­
ance on all sizes of 
percolators. 

Simple dellector slip, over 
peorcol•tor pipe. prevents uackilllli of the 1111.. top. 
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Grasshopper Death Machine Fights Farmers' Insect Menace 

Thio 'bopper·ltilliae davi .. io lhe iaveacioa of Jooeph Dillm&ft, Nouh Dakola farmer, and HODry O!oon, of MianeaJ>oli.o, who 
are ahown &I lhe left above. NOM the four ouo�adod wire ca•••• at ripl, izuo which &he dead i.aoecto are blown aad collected. 

FOR seven years Joseph Dillman, wheat 
farmer of Strasberg, N. D., stood by help­

lessly and watched huge swarms of grass­
hoppers descend upon his grain fields and lay 
waste to his crops. Then this practical­
minded person set about to devise a death 
machine which would put an end to the 
destructive insect plagues. 

THE roar of a lion and 
that of an ostrich are 

so much alike that a per­
son cannot differentiate 
between them at a dis­
tance. The ostrich, how­
ever, roars by day and the 
lion by night.-Kenneth 
Potter, Wauconda, Ill. 

During the period of a 
single year, the average 
adult will consume a ton 
of water.-Mrs. P. M. 
Wolgemuth, Hershey, Pa. 

VVhen grosbeaks and 
scarlet tanagers are con­
fined in captivity and fed 
on canary seed, they lose 
their brilliant s c a r 1 e t 

In v e .a t i o D s, M a y, 1 9 3 5 

He built a three-wheeled device, screened 
o.q all sides except the front. Inside of the box 
he mounted a propeller, which not only drives 
the machine forward but sucks the grass­
hoppers into the trap. The force of the air is 
claimed to be so great that it will pulverize 
the bugs, sifting them through the %-inch 
m�h. 

color and turn a pale yellow.---J. S. Kuslich, 
St. Paul, Minn. 

A bee's wings do not beat up and down, but 
rather to and fro. For the backward stroke, 
hi.!! wings are turned upside down. The bee 
gets his "lift" by stroking the air with wings 
held at an angle.-H. L. Bloxom, Fort Dodge, 
Iowa. 

There is sufficient phosphorus in three old­
style matches to kill a man, yet the human 
body contains enough free phosphorus to 
make 800,000 similar m a t c h e s.-Donald 
Richardson, Ft. Plain, N.Y. 

A wax candle, fired 
from a shotgun at two 
feet, will not damage a 
one-half inch board. At 
25 feet, the candle pene­
trates it.-Gerald Benson, 
Twin Valley, Minn. 
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Compressed Air Boat Invented By Kin of Robert Fulton 

uft-Tbi. DOYCI boat io operoted entirely by ••• power. 
RiKilt--Spec::ially �Gcutrucced mocor b•• valve. control. 

! N UNIQUE 26-foot sea-going craft, pro­a pelled by compressed air, has been in­
vented by Pahner H. Crary of C9conut 
Grove, Florida, the only living descendant of 
Robert Fulton. 

Two eight-foot windmills, mounted on the 
deck, operate two air pumps which force air 
into large compression tanks inside the boat. 
Pipes with control valves lead from these 
tanh to a specially-designed air motor which 
operates the drive shaft and propeller. At a 
maximum pressure of 150 pounds, the boat 
is propelled at top speed, while a· slow speed 
can be maintained with only 20 pounds pres­
sure. The compressed air tanks make the 
boat non-sinkable. 

New Outboard Motor Is Weedless 

A
WEEDLESS 
o u t b o a r d  

motor, which is 
capable of plow­
ing through the 
thickest of un­
derwater jungles 
without hooking 
a single weed, is 
n o w  o n  t h e  
market. An an­
gle- drive pro­
peller and a long 
skeg are said to 
do the t r i c k  

Wei�:hins; 4S poundo, thio outboud while navt·gatl·ng. can naviaate weed-infe1ted lake!l. 
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Auto Tube Makes Blowouts Safe 

.Photo taken afcer car wa1 driven. •1 50 111. p. h. speed over 
spjket. Ordinaqo fs:ont tiru blew out, but sp1cial tube in rear 
did nol. f[oallnJ inner ch<��mbe:r i.J immun.e to punccuru. 

B
LOWOUT protection for autoists is as­
sured with a new type safety tube which 

consists of an inner and outer air chamber, 
connected by a tiny vent. When the tire is 
punctured, air escapes quickly from the outer 
chamber. The wheel.is supported by the slow­
leaking inner chamber which eliminates the 
danger of a swerving car and allows the driver 
to bring his auto to a dead stop before the tire 
flattens out completely. 

Engineers have demonstrated the usefulness 
of the new tire by slashing it with knives and 
driving it at high speed over a spike-im­
pregnated pavement. Hundreds of tubes 
have been blown out in public tests by a knife­
tripping device attached to the bumpers. 
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Your Microscope Will Identify 'TREES 

Thia mic.ro.&copic pjcture of the DDua:lu Pir 11kows, l"r"O&£­M�ion of gr•in. Lareest cells az:e aprina &rowth. Wood 
gt'ain pictures like those on. this pap are from JWg.:Ltives made 
with iDe.xpenaiYe apparatus like due thown in above phow. 

THE outstanding work of Arthur Koehler, 
one of the nation's leading forestry ex­

perts, in tracing wood used in the Lindbergh 
kidnap case ladder aroused the interest of 
all who followed the trial of Bruno Haupt­
mann with its many scientific angles. Few 
people know, however, that very similar work 
in the identification of different woods can be 
done by anyone possessing one of the better 
low-priced microscopes. 

Each forest giant, each shrub, each tiny 
plant is endowed by nature with its own 
trademark-a grain pattern which in reality 
corresponds to the fingerprint patterns of hu­
man beings. Under low-power magnification 
in a microscope the individual characteristics 
of these delicate cellular patterns are readily 
studied, and specimens identified by referring 
to photo-micrographs made from cross-sec-

[Continued on page 132] 
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.....-�,. . .__.. •• . ,  Peculiar lace·like X\�:¥.�\-1;:,1 grain shown above is 
characteristic of West 
Coast h•mlo�k. 
Smallest cello �ew. 
in fall and wlD.te� 
l•tge one• in sprint:'� 
Heavy datk li.t:J£111 are 
radial medullar rayo. 

Here is micro!copic photogr.apb of grain o1 Ponderosa Pillle! 
11mil•r co the wood used ia Lmdbf:rgh kidn.11p case ladder. 
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'Training 

William Hatridge, 
au.thor of this article, 

�- il' &hovtli above' open.' 
ias Amerlc�ttt Le•gue 
season. Righc-Bill Torey work. ouc on 
a lawn roller during trainius_ - with the New York Gianu. 

by 
WILLIAM HARRIDGE 

President of the A �rican League 
of Baseball 

O
NE of the surest harbingers of spring is 

the appearance in the newspapers of the 
box scores of the baseball spring training ex­
hibition games. But the story behind these 
apparently meaningless non -championship 
encounters is one that embodies high expendi­
tures, the heart-breaking tragedy of the 
rookies who can't make good and the painful 
tedious grind of muscle hardening. 

The major leagues spend more than a half 
million dollars each spring to prepare their 
highly-geared baseball machines for the six-
62 

'Tomorrow's 

T op-.Babe Ruth. aa.d his tu.in. 
lir, Artie McGovem, cond.itiOD 
Otl che: .rowinlf !llac:hine. Lower -Lou Gehn�r, Yankee sur, 
c:hop1 wood c:o bu�ld up mu.sde. 

month campaign which follows. This tre­
mendous expenditure must be anticipated 
before there is any assurance that a single 
nickel of it will be returned to the harried 
baseball proprietor. 

To the casual observer, the life of a baseball 
player may appear to be one o£ ease with a 
pretentious salary to safeguard the future and 
not more than three hours of work (or play) 
on days when it doesn't rain. The magnate's 
job may seem to be merely a matter of count­
ing the many thousands of paying customers 
who pass through the turnstiles. 

These are mistaken impressions, for not 
more than four major league clubs finished 
the 1934 season without a huge loss. The 
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Basebaii  S tars • • •  

Above-Hiih-low, • train­
ing same which sharp­
Qftt lbe eye. The�e Gi•Pts 
bat the ball in tur11 and 
must k4!QP it in cbe a1r 

Chicago Cubs went $100,000 into the red. The 
late Phil Ball, owner of the St. Louis Browns, 
lost more than a million dollars in five years. 
Charles A Comiskey, who once knew the 
winner's glory, had spent twice that sum in an 
effort to rebuild his White Sox from the wreck 
left in the wake of the scandal which ruined 
his ball club in 1920. 

But this is the story of the magnate. What 
o£ the player? Major league clubs will take 
an average of thirty to forty players to the 
training camps each spring. Many hopeful 
"rookies" are doomed to disappointment at the 
outset, for on May 16 the number of players in 
active service in each club must be cut to 
twenty-three. 

No opportunity must be overlooked to dis­
cov.er new talent among the young rookies 
who clutter up the camps. Because each must 
have his chance to prove major league worth, 
these youths are given every attention in the 
clubhouse. They come. and go and, in most 
cases, are never heard o£ again, but this must 
not deter from the vigilance necessary to 
bring out the stars of tomorrow. 

Every camp has a definite daily routine 
which varies according to the discretion of the 
manager. The program runs something like 
this: 8 : 30 a. m., call to awaken; 8 : 35 a. m., 
second call; 9 : 00 a. m., breakfast; 10:00 a. m., 
report to training field; 12: 30 p. m., light lunch 
in clubhouse; 1:00 p. m., resume training; 
3 : 00 p. m., cease training; 7 : 00 P- m., dinner; 
12 midnight, retire. 

The hotel telephone operator has a standing 
order to call every player at 8:30 a. m. A 

I n v e n t i o n s, M a y, 1 9 3 5 

Cb.adio Grimm builcls up tho Cbioagc 
Cuba at: th• CAtalinA Idaa.d camp with 
this exerc-iH that re.eecnblet rowin1. 

second call is put in five minutes later to 
arouse late sleepers. The breakfast meal may 
be a little heavier than the average person's 
breakfast to provide adequate sustenance for 
the day's training requirements. The diet 
must of course be varied to inclu�e fruit, 
proteins and a moderate quantity of alkalbes. 
An inspection of the dining room check will 
reveal any violations. 

[Continued on page 133] 
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Bridge On Pontoons Adjusts Self To Water Level Changes 

� �<+� · ' � , . � . 
THE only railroad pontoon 

bridge in the world, located 
across a waterway navigated by 
large boats, is an odd-looking 
structure which spans the Mis­
sissippi river at Marquette, Iowa. 

The huge pontoon floats in the 
middle of a pile bridge which ex­
tends out into the channel from 
either shore. Hinged at one end, 
it can be swung out by steam 
power to permit boats to pass and 
then returned to its normal posi­
tion for train-crossing. 

When the river rises and falls, 
the pontoon operates to keep the 
railroad at the same height. In 
the early spring, bridge tenders 
simply remove blocks by hand 
from beneath the rail supports to 
correspond to the number of 
inches of rise. As the river falls, 
the wooden blocks are again re­
inserted to compensate for the 
difference in altitude. Tat� photo r•"'•aJe an oddity in btidge!l ,panning the Mieai.Jt�ippi. Thit un .. 

usual brid&-e can be swun.a: around ro allow paua.11e of river boa� or closed 
to permit ttalns 10 croaa. Lower-Bridae tender remove& ll wooden plank from one of a lon.g row of uil supporu co .c:ompe:nnte for tisitllg river. 

Two floors are built in tht'! pon­
toon, one floor in the hull, and the 
other overhead to support the 

regular metal rails. The upper floor is held 
in position on either side with nineteen col­
umns of nine-inch movable wooden blocks . 
Only the lower floor mounts and drops with 
the changing water level, while the upper 
floor remains at constant height. 

Tank Develops Films In Mid-Air 
.! ERIAL photographers may now process .. l-\.. their exposed films while they are still in 

the air enroute to their bases by employing 
a recently developed bakelite tank. Light is 
excluded from the roto-tanks by a by-pass 
which also drains the container of its solu­
tion. Maximum agitation insures quick uni­
form development of the highlights and 
shadows. Only eighteen fluid ounces of 
chemicals are needed. The tank accommo­
dates either professional or amateur film. 

This Uftique developing 1An.k .c:an be carried aloft by aviaton 
for proC"essins: aerial tihn" •s quic::k(y eu th•y ::It£ t'Uk4tn. Tanko hold 25 feet ol '5 mm. or 50 feet of 16 mtn. film. 

New Skate Designed To Fit Foot 

A 
NEW proc­
ess of skate­

fitting, which 
threatens to rev­
olutionize the en­
tire skating in­
dus try, is now 
being developed. 
Knowledge of 
surgical and or- At Loot sconce has come to the oid 
thopedic methods :�;�� fi�:·�h� b!..�::�i"tt �;; f:��� 
has been applied 
in a scientific effort to design a skate which 
would fit the foot. First, a cast of the foot 
is made. The metal work on the skate is 
fabricated according to modern metallurgical 
technique. The peculiar form of the in-step 
is claimed by the inventor to make for better 
retention of the skate on the foot. A jacket 
type shoe covers the slipper-like form. 
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Fish Change Color Like Chameleons-

b 
With aid of dinecting: needle111 , Dr. Sumn.t 
pedorms ·d�lica.te operation ft{ Jinifl• ua011[e" 
over left eye of fiob whiob hu be011 alleothel­ized by d.ippin.K in •�• W.ller containia• 
urethane, Arti6.cia.l �.rn�a or &ogel• it made 
of <elloidin, darkenod wilh India ink, and 
a&:•in dipped ia <elloidin. In center i1 c::lo1eup 
of fioh filled witb go111leo blackenod on Jo,..er 
h-lf only, Thio fioh ,..;11 toke on darker <alor. 

D
EFINITE proof that fish, like 

chameleons, are able to change their 
colors-to camouflage themselves against 
different backgrounds-has been obtained by 
Dr. Francis B. Sumner, professor of biology 
at the University of California. For years he 
has watched fish of different varieties build 
up or throw out large masses of pigment to 
meet changing colors of their surroundings. 

In an interesting series of experiments con­
ducted at the San Diego Zoo, two Galapagos 
penguins were turned loose in tanks contain­
ing fish of mixed color. After from two to 
nine minutes of under-water fish catching, 
the penguins were hauled out and the re­
maining fish counted. Three-fifths of the fish 
eaten in white tanks were dark in color, while 
three-fourths of those caught in the dark 
tanks were pale. In each case, fish thrown 
into relief against the background by virtue 
of their color suffered the highest mortality. 
I n  v e n  t i o n s, M a y, 1 9 3 S 

Tap1 Th�se Galapaps pen1Juinll captured t1ah dwy �:ould .a• 
more easily� providing that proc.cdYe col01ation dM• U'l'lll! 
Jives of bsh. Below: Fiah otli left i11 ftormal; center one. 
W<Oariag JOJJI•• with lower ball black, hao tllrnod dark; fioh 
al Tighe, with uppor half of 10811•� black, hu b�com� pale. 

Dr. Sumner actually has fitted dark goggles 
over the eyes of fish, producing either partial 
or total blindness in effect, without hurting 
the fish in any way. 

Fish which had been blinded early in life 
showed no tendency to conform to their sur­
roundings, giving additional proof that fish 
change color because of what they see. 
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Camera Makes Six Photos On One Plate; Wins Grand Prize 

Photo shows C. 8. Auatie with his prize-winning illYentioft. 
The new c•atcta will photoP"<��Pb tix. po•e• oa the nme plac •. 

Science Perfects Multi-Dyeing 

T
HE problem of multiple or "checkerboard 
dyeing," in which a number of different 

fabrics may be dipped in the same dyeing vat 
and each one emerge a different color, has at 
last been solved by scientific research. Ex­
perimenters found that the chemical and phy­
sical makeup of the various fibers differed. 
As a result, dyes were developed which would 
tint only wool, for instance, in combination 
with rayon. 

Gas Mask Designed for Typists 

In caM of a 1udden ras ·attack from 
the iliit. typin dan1 no'Vel cas mad:. 

A NEW type 
of gas mask, 

which slips over 
the head of an 
office typist in 
the event of ari 
air attack, has 
just been devel• 
o p e d  in Rome, 
Italy. The face 
of the mask is 
transparent so 
that the typist 
can see what she 
is doing. 

0 NE of the chief attractions of the Holly­
wood National Inventors' Congress, 

picked by a committee of judges as the winner 
of the grand prize for the best invention, was 
the camera which will record six different 
poses on one plate. 

The camera is the invention of C. B. Austin, 
a Los Angeles photographer, and it contains 
a set of matched lenses. One lens is set in 
the middle of the camera at constant focus; 
the movable lens is placed on top. 

Whole Clock Moves As Pendulum 

The clock •hown above i• an eight-dQv dod< built bv an Ar· 
kan•a• cnfllmlln. The entire dCick. swin111 to .1ct a• pendulum� 

A
N UNIQUE eight-day clock which is about 

three feet high and swings bodily to act 
as its own pendulum has been built in the 
workshop of an Arkansas man. 

An escapement wire running from the cen­
tral case is attached to a wire fork suspended 
from the window ledge of the shop. The 
swinging of the clock causes the escapement 
to tkk one notch with each swing. Each 
swing is about an inch and a quarter. 

Mammoths Found In Bed of Ice 

THE bodies of two prehistoric mammoths, 
perfectly preserved in ice, were discov­

ered recently in northern Siberia. Three 
other partially preserved bodies, bearing 
nine-foot tusks and traces of curly hair, were 
also found. 
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Vacuum Tanks Save Amputating Frozen Legs and Arms. 

D
ESIGNED to save limbs that would ordi­
narily have to be amputated, special 

vacuum tanks have been built to induce a 
flow of blood into frozen arms and legs. 

The tanks, invented by Dr. R C. Riley, 
pathologist of the Regina General Hospital at 
Regina, Sask., ar·e constructed of galvanized 
steel. They are slipped over the arms and 
legs of the patient and tightened to form an 
air-tight seal through the use of long rubber 
sleeves held in place by adhesive tape. 

The tanks are connected by steel and rub­
ber tubes to an air pump which alternately 
creates periods of vacuum and periods of 
normal pressure within the tank. The vacuum 
alleviates the pressure on the limb and allows 
the force of the blood stream to push blood 
into the frozen sections. The application of 
the normal pressure forces the blood back 
toward the heart, and it naturally carries 
some of the bad blood back into the body 
where it will do no harm. 

Dr. Riley's machine is believed to be the 
first machine invented to do this work. 

New Stay Strengthens Old Chairs 

WO B B L Y  
chairs that 

are actually "on 
their last legs" 
can be redeemed 
for years of serv­
ice through the 
u s e  of a n ew  
chain stay that 
js entirely in­
visible after it · 
has been applied 
b e n e a t h  the 
chair seat. The 
stay is made of 
four lengths of 
c h a i n fasten@d 
to a center swivel 
f o r  adjusting 
purposes. Four 
s p e c i a l  b o l t  
hooks, one on 

Four hoolr.o ue faoten.ecl 10 �hair 
<OTilers ond ti&htenod by IWiveJ. each chain, ex-

tend to the four 
corners of the chair. When the hooks are 
fastened, the slack in the chains is taken up 
by turning the center swivel This draws the 
loose joints firmly together where they will 
b{: held without the aid of glue or nails. 
I n v e n t i o n s, M a y, 1 9 3 5 
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ott ad 
Tank1 are ti!lhdy sealed to 1 patient'l frazee. limbt. Alreraal­
ing perlod1 of va.:::uum and pre11Ute indu« blood circul11ioa. 

Machine Makes Wood from Sawdust 

R
EVERSING the old process of cutting 
wood into fireplace length, a new machine 

has been constructed to build up firewood 
from lumber shavings and sawdust. And, to 
cap the climax, it does a better job than nature 
by creating pieces three times as dense as 
ordinary lumber. The sawdust and wood 
scraps are moistened and submitted to a 
pressure of 185,000 pounds. They are com-· 
pressed nine times and forced through a wheel 
which clips them into firewood lengths ready 
for drying and stacking. 

Nine volumee of 1awclust ere compre•sed into one log. The 
loas are forced throu�rh the •hoYe wb.eel in liNwood (iiniJthfi. 
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/ �1'1 E �T the 
. ,·; ),.,..r 

-

by 
ALLEN DALE 

WITH a whistle of air-brakes, a seven­
car "local" swings carefully onto a side­

track at Mowbry Junction. At the moment 
no danger is in sight-yet two minutes later

' 

with a thundering roar and a heavy speed 
that shakes the earth, the iron-clad "flyer" 
flashes p�st to disappear almost instantly, en­
veloped m a cloud of smoke and flying cinders. 

Had the "local" remained on the track two 
minutes longer, there would have been a de­
vastating crash-death and ruin. 

So infrequent are collisions that the public 
does not wfYITy about them. But there is one 
man who does all the worrying-who guides 
the destinies of speeding trains and splits 
seconds to arrange their meetings. 

In an office at some point on the superin- . 
tendent's division he sits erect at a table. A 
transparent green visor shades his eyes as 
he studies a broad sheet in front of him. This 
sheet is lined and interlined, crossed-criss­
crossed and scored with spaces that provide 
a record of movement for each and every train 
on the road for a period of twenty-four hours 
beginning and ending at midnight. 
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Above ld-Phota ohowo 
the f A m G u • nTwatafieth CelltliiY Limited", opeed. 
iiiJI botwe.., New York and 
CbiC&iD· h io tbe duly of 
the tuin-diapatcber to keep 
1h.a 1radr: ahead d•ar Ra rJt111t thete will be no delay in 
the resulu ••"•dule tim••· 

He is a busy man, this fellow who is desig­
nated as a Train Dispatcher; busy as a trap 
drummer in a jazz orchestra. He carries 
more responsibility on his shoulders during 
the eight hours he works than falls to the 
lot of an ordinary mortal in a year. You 
don't hear much about him, because the pub-

. lie is excluded from his domain. He hasn't 
time to be bothered, for one thing, and it 
would be dangerous if he were allowed to 
be. He has lives at his finger ends-hundreds 
of them each day he works-not to mention 
a fortune in equipment. It would be bad 
business if he should slip! 

M o d e r n  M e c h a n i x  a n d  



DI S PATCI-I E 

Risht-The bis "hook'', 
or wr«cker, clear� the tuck 
to me.ituain ial!ll traffic. Itt 
drcle-T w e  P•IJse.neer 
train• collid• on a �::roa•­
track. Oiopatcbero mu•t 
«Uard again't such COtlly 
aa.d delayin.e: acdde:nts. 

He figures his traffic, esti­
mates speed, operating de­
lays, weather conditions­
and makes his m e e t i n g 
points from that deduction. 
He sends his orders to the 
operators · along the line out of his head and copies them 
either as they are trans­
mitted in Morse code or as 
the first operator repeats 
them over a telephone. 

For hours he sits tensely 
[Continued on page 118] 

I n v e n t i o n s, M a y, 1 9 1 5  

Lower left--, Tile 
dispatcher m u 1 t 
know aYilf''t' detail 
of his diouict­
aH 1tatians, eid­inp, w11.ter �nb, 
aD.d � r CI & I i G S"So 

. ' .  

Above-A representadYe terminal yard layout ahowinll:' 
lradu 'IVhe·re tl'ains 111wrait the dispatcher'• orders to move. 
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CGeardrop c4.uto GJeas Rear �unted c0¥Cotor 

Framewcir� �f ne� alx 
Paasenprr·· ;auco. 1· •bOW$. 
4:h:iver?a aeat �ovc.t 'froftt 
·axle, pau�ng.era. in cen.-;.) 
tet iU1d : �0-�or · at" rear, 

Photo-Cell Stops Ship Elevator 

PERHAPS the most unique navigation 
structure in the world, a huge trough-like 

elevator that raises and lowers barges from 
one water level to another, is located at Nie­
derfinow, near Berlin, Gennany. More 
unique is the fact that this huge trough, 4,300 
tons in weight, is controlled by a tiny beam 
of reflected light which falls on an electric­
eye to stop the movement of the trough when 
the water-level inside correlates with the 
water level in the canal 

The light beam is fixed at both top and bot­
tom of the elevator. A fixed mirror on the 
trough reflects the ray into a photo-cell when 
the correct relative position is obtained. 
When the contact is made, the cell operates 
relays to stop the lifting machinery. Gates 
are then opened to allow the barges to move 
into or out of the elevator. 

A ray of lia:bt, reR.c�e-d by • mirror iD10 • photo•cell, atop• th:i.lt hup water.fi.lled elev•�or tro ... a:h at the c•n•l leYeh. 
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FOLLOWING closely the "teardrop" de-
sign, a "car of the future," built by Allen 

M. Hoppe and Allyn F. Streur, features a 
rear-mounted motor which takes no · more 
room than the trunk on the conventional 
present day automobile. 

The driver's seat is located directly over 
the front axle; running boards and fenders 
are eliminated to lessen air resistance. Hori­
zontal and vertical fins set into the rear sta­
bilize the auto to permit high speeds on 
curves. 

Boat Operates From Trolley Wire 

AbovR boat i1 poweNd from an overhe•d trolley atld ia u1ed 
IG tt..p flo11.tina reft.llle from enterio.a pbwer-ho1lle turbiaet. 

WHILE the ordinary trolley car is a sight 
familiar to most people and the trolley 

bus is becoming qi.J.ite common, there is one 
trolley arrangement that never fails to arouse 
comment. It is the trolley boat located in 
the intake pond of the Canadian Niagara 
Power Co. power house at Niagara Falls. 

Silently nosing its way around the pond, it 
is bound to attract attention £rom boatmen 
accustomed to the snappy detonations of the 
outboard motor and the mighty roar of 
higher-powered gasoline engines used on 
speed boats. 

The trolley boat takes its power directly 
from the power-plant and is used, practically 
without expense, to keep the pond clear of 
weeds and floating debris which might get 
into the turbines and cause breakdowns. 

M o d e r n  M e c h a n il c  a n d  



B e e  S ting Makes  Yo uth H u m a n  Film 

W
ITH a skin as sen.sitive as a photographic 
film, Robert J. West sunburns severely 

after a few minutes exposure to sunlight. In 
an effort to diagnose his own ailment he has 
switched his studies in the University of Cali­
fornia to a course of physiology. 

No part of his body is immune in its re­
action to sunlight; exposed for a period of 
three minutes, his skin crisps and forms pain­
ful blisters. Consequently, when in the open, 
he either muffles himself in a heavy overcoat 
and pulls his hat low over his eyes, or he in­
sulates himself with a covering of red, sun­
resistant Cellophane. 

He drives to and from school in a darkened 
car, and carries on his class-room work with 
red Cellophane curtains over all windows, 
as even glass will not protect his super-sen­
sitive skin. 

Insofar as physicians have been able to 
determine, this strange condition was brought 
about through a bee sting which West suf­
fered while working in his garden. It is be­
lieved that some infection has set into the 
blood stream that is ultra sensitive to the 
blue ray in sunlight. As yet, blood tests have 
revealed no conclusive irregularities in the 
youth's makeup. 

Magnet Picks Up Metal Scraps 

F
INDING that 
small pieces 

of ballbearing 
and steel scraps 
r o l l e d  under 
bristle brooms, 
W. E. McKibben, 
h a s invented a 
magnetic sweep­
er, an electrical 
mop, that clears 
the floor of metal 
s c r a p s with a 
m i n i m um  o f  Abov• m11n•t mop picka up mec..l 

"""P• ...ct drop• •h•m wheo m• work. Using an 
movable maan•• ia finelly lihed. ordinary mop-
stick as a handle, he equipped it with a sliding 
magnet, a sheet copper insulation, and a soft 
iron core. The magnet is controlled by a wire 
attached to the handle. When the magnet is 
down, it magnetizes the iron core which picks 
up the metal; when the magnet is raised, the 
iron core releases the metal to fall in the 
refuse receptacle. 
I n v e n t i o n s, M a y, 1 9 3 S 

Photo 5howa Robart W !:It Jtudying: i.n. a room- with window a 
covered whh red cttlophane: to pt"Vt�..::t hit •kip ftorn funburn. 

Claims Salt Crust Covers Moon 

T
HE gigantic craters to be observed on the 
face of the moon are caused by the col­

lapse of vast domes of salt, according to a 
theory recently advanced by Dr: F. Leitich, 
Austrian geologist. He believes that just as 
a desert is covered by sand, the moon is cov­
ered by salt. · 

Dog Powers Unique Machine 

QUEER old dog wheels that utilize the 
power created by a dog walking on a 

tilted wheel to pump water and operate 
grinders are still to be found in use in West 
Wales, England. 

These queer wheels are treaded to afford 
the dog perfect footing. Gears under the 
wheel mesh with machine gears to complete 
the power conversion. 

A doa. wallc.ias on tbt. wbe.l, rwm•in• 1tationar-y; the p•r•d 
wheel moves Ubdet him. cnakina power 10 opetac.e tnuhinery. 
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Heavily Armored Police Car Is Immune To Bandit Bullets 

Bike Makes Power For Own Light 

C
REATING its own electrical current a� 

th!i! wheel turns, a bicycle light, set over 
the mud-guard is said to provide powerful 
illumination on the roadway ahead. 

The light contains two separate bulbs set 
ahead of a midget dynamo and focused onto 
the road as desired. A roller, set lightly in 
contact with the tire, spim; an armature to 
manufacture current. When not in use, the 
roller may be lifted from the tire to save 
needless wear of the generator. 

Group To Seek Blackbeard's Gold 
.l NOTHER treasure hunting group, headed .ft.. by Herbert L. Nelson, Georgia contrac­

tor, has received permission from the United 
States government to hunt for the hidden 
treasure of the. notorious pirate, Captain 
Blackbeard. They plan to excavate on Black­
beard Island located off the Georgia coast. 
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Ah""e-A si.de Yiew of car 1howin&' pn. portt in. wiftdo,..•. 
Left-Bulletproof arieena protect the tire• and r•dLitor. 

IT WOULD take the most daring bandit in 
the world to put a bullet through the new 

armored car built by an American manufac­
turer for police work in a foreign country­
for in doing so, he would have to let the auto 
run over him and shoot up through the floor­
boards. In other words, the automobile is 
entirely bullet-proof. 

The whole body is covered with a sheet of 
bullet-proof steel; the windows are of inch­
thick, shatter-proof glasa with rubber lined 
gun ports on the front, sides and rear. 

Above pholo show• bike li11ht inatalled.� Th� roller rr1t1 
aplnat the r:ite a.n.d 111pin1 to l'eaera1e .curr��:at for li1ht. 
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CZ\ybber �places cOdLetal �wspaper 'Plates· 

N
EWSPAPER press�s throughout the 

country, roaring along at top speed, will 
soon be able to_ roll off colored sections, comics 
and pictures with unusually sharp detail, 
using rubber plates for direct printing in 
place of ordinary metal plates. Developed 
recently in Germany, such fine screen rubber 
half-tones, employing a minimum of printing 
ink, are able to make a satisfactory impression 
on almost any kind of surface without the 
usual makeready. 

Preparation of the rubber plates does not 
require extreme technical skill and may be 
accomplished in eight to ten hours. This per­
mits reproducing news pictures taken on the 
preceding day. 

The process is simple and may make it pos­
sible for newspapers to print their own roto­
gravure sections on ordinary rotary presses. 
The mat, containing the impression, is glued 
to a glass plate and the edges rimmed with 
a 1/s�inch thickness of putty to provide a :mold 
for holding the liquid rubber. Some of the 
solution is then poured in the center of the 
mat and spread quickly over the entire sur­
face with the finger. Three additional layers 
are applied and finally smoothed with a brass 
leveling stick. 

The plate is then set aside for ab<tut six 
hours, after which time it is baked in a hot 
oven. When the rubber has cooled, the plate 
is peeled from the mat and mounted on a 
wooden or metal base for fiat-bed printing 
or backed with linen, cardboard or :tine, 
curved and clamped to the rotary press. 

The vulcanized plate, passing lightly over 
the inked rollers, will print on pulp paper 
just as distinctly as a fine screen half-tone. 
Since the process can be handled easily by 
unskilled workers, actual costs are low. 

1 n v e n t  i o n s, M a y, 1 9  3 S 

Above photos follow the method of prepotillg the rubber r.lac... Respe<tive otepo ••• ohowa from upper left 10 
ower ri,bt. The mat U. carefully 1lued to plale glus 

AfU:r wh1ch the 1ubber compasition is poured on in even 
layero. It io omootlwd carefully with 1inger• to illsure 
perf•ct impre .. ion and the back i• leveled. After •••· 
tina;, it is bilked in au IUVen until hardened. Then it i11 
zemoved, tha mat peeled off a.ad plate i1 reid}' lor printia1. 
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U N FOLD I NG TH E MYSTERIES 

The fly c111ter it ••reachi.nl' out'' to drop fly a1 dlataa.t tpot. 
Tb. ftovic:e 1hould cry 10 keep tiflhC elbow do•• to �· body. 

FLY casting is one of the most difficult of 
fishing sports, yet it has such an appeal 

that the sportsman who learns fly casting 
may become so fascinated by it that he is 
liable to abandon all other forms of fishing. 
Fly casting requires patience in early stages 
of learning, but if the newcomer goes about it 
correctly he can become as proficient as an 
expert. 

The high-powered angling writer will 
mention off-hand fifty, sixty and seventy 
foot casts, as though this were the common 
thing with the experts and is something that 
you must l ive up to if you are to be considered 
anywhere near perfect. The truth of the 
matter is that ninety per cent of the trout 
taken in this country by means of the fly rod 
are hnoked within 30 to 40 feet of the caster's 
right arm. Only in rare instances is it neces­
sary to go beyond this limit with the reputed 
50 and 60 foot casts. Keep this in mind. 
Keep your eye directed on familiarizing your­
self with the casts up to 40 feet from you and 
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Lcunin• by mean• of aa i111111inary dock i:� recommended b,. oome •�peru. Oa the b•�k e .. r rhe rod io •llowod to II" 
dishdy put' Ye.teical or oae o'clock. Afcer couating; lour� 
brill1 rod forwuci •horply. The rod u Olopped momentarily 
•• che forward po1ilion befor. moving on. to drop calt stop. 

forget all about those phenomenally 
long casts, which have no place in 
actual fishing, and you will be saving 
yourself considerable discouragement 

at the start. A point to keep well in mind is 
t"le necessity of providing yourself with a 
good rod in learning the art of fly casting. A 
cheap rod has little action, life or resiliency 
to it. It is safe to say that it is quite impossible 
to obtain a worthy fly rod under ten dollars in 
price. The rod priced at fifteen to twenty 
dollars will be more certain of coming up to 
required qualifications, and from thai figure 
upwards in price should be all the more 
worthy of recognition. Some angling writers 
fail dismally in calling attention to the need 
of a proper rod with which to learn the art of 
fly casting. Doing so they leave the .student 
handicapped at the start, for unless the initial 
directions are properly understood, and the 
outfit is right, nothing much can be expected. 

One must remember to have a proper 
balance between rod and reel in fly casting. 
If the reel is too light, the rod will be top 
heavy. To obtain your proper balance as 
between the two, let your reel, with the 
enameled line on it, weigh one and one-half 
times the weight of the rod. You will find 
that . this will give you a balance point an inch 
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of F LY CASTI NG by ROBERT PAGE LINCOLN 
Hunting and Fishing Editor 

PLACING-THE: FLY 
FK;.2 

PbAYINC. THj; FLY 
FIC..3 

TheM illuolratioru ollow &.ow the 
fty ia plac.cl end playecl on the 
walar and how back cui .ia ,..de, 
The dODpr of the back CUI io 
btin.U.IJ the rod loo far back, the 
ll.ae lootaa ito -••IY· The &.. 
��inner ohould otop al vertical ... d 
lei JU.e owla• back 10 half loep. 

or two ahead of the cork hand­
grasp, which is correct. For the 
five-ounce rod, which is the 

weight of rod mostly in use in fly fishing, the 
reel, with line on it, must weigh 772 ounces; 
the six-ounce rod (bass size) should take a 
9-ounce reel, which, of course, also means 
including the line. The typical automatic fly 
fishing reel more nearly fills the bill than the 
single action reel. 

Another important point is the necessity of 
using a line that is of the proper weight for 
the rod used. Generally the line selected is 
too light. Size E lines are about right for fly 
rods ranging 4 to H2 ounces in weight. Rods 
5 to 51,2 ounces will easily carry a D line with 
good results in casting. Rods that range 5, 51,2, 6 and 672 ounces are best fitted with size 

I n  v U J  t i o n s, M a y, 1 9  3 S 

In pho1o above fioherman io playi111r lhe tty and it ready lo olart back cui. Noce loops in len bond. DrawilliJO ohow 
bow liae io olripped frolll reel aad held ia loopo ia lefl .haad. 

C lines. Keep these weights of rods and 
calibers of lines well in mind, for just as sure 
as you use a light line on a stiff or compara­
tively heavy fly rod, just so sure will you be 
making a bWlgling start of it at fly casting. 

Remember always that it is not the light 
fly at the leaders' end that you are casting. 
You are, in truth, casting a line; in fact, to 
be accurate, it should be called "line casting" 
instead of "fly casting." As your line is thrown 
back, the heft of it pulls the rod back and 

[Continued on page 126] 
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SURF FISHtNG lu-res--- !�nd Anglers to Sea 
-� ....... 

s .. rt fish•rmen on • California beach Jit wilh fHt 
braced r .. dy of any denizen of &he deep to oeize lure. 

by PAUL W. GARTNER 

IN THE shifting troughs of sand below 
the never ending breakers of the sea 

swarm hungry denizens feeding upon 
bits of shell fish, sand crabs, and rock 
worms. These fish are the quarry of 
surf casting, a sport that is attracting 
many inland anglers to the seashore. 

The southern Pacific offers the surf 
caster a large variety of fish. On wann 
moonlit nights giant tiger, leopard, and 
oil sharks can be caught. Their weight 
sometimes exceeds 200 pounds. 

The man of average build should 
choose a rod which has a tip six or seven 
feet in length and between 12 and 14 
ounces in weight. The butt of the surf 
rod has twin grips 21 to 26 inches apart. 

Surf reels which spool between 200 
and 300 yards of 12-strand line are usually 
sufficient, except for giant sharks when 400 
yards of 15 or 18-strand line is desirable. 

For the smaller surf fish a gut leader, test­
ing from 15 to 25 pounds, is used with two 
or three hooks and a three to six-ounce sinker 
tied to the end. No. 4 or smaller hooks are 
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A t  top-The 
1ur I ca.1t is 
... ade wirh both 
hando. Above 
-8actl i n_& a 
larp fish. Note 
the butt r�1t 
for the nd. At I e f t- Guitar 
lioh �•u�Jht in 
the Padfi� our£. 

adequate, but for sharks a hook about No. 
6j0 on a six-foot steel strand leader is best. 

In casting the angler grips his rod with 
both hands, his left side toward the sea, his 
rod pointed shoreward. Sharply the left 
hand pulls downward, the right hand giving 
the final impetus which hurls sinker to sea. 

M o d e r n  M e c h a. n i x  a n d  



Tips on USING EfFective BAIT For TROUT 

IN THE spring at the opening of the trout 
season the streams are usually high and 

muddy. The trout are not surface feeding, 
therefore artificial flies are of little value. 
Trout are hugging the bottom of the stream 
and the pla�e to seek them is with bait played 
deep along the bottom. 

Ninety per cent of the lures used in early 
spring trout fishing are angleworms. A gut 
leader about three feet long will do both for 
fiy and bait fishing. For bait fishing space 
two or more shot, BB in size or larger, three 
or four inches apart on the leader. 

A method of attaching the worm to the hook 
is shown in Fig. 1. It tends to make the hook 
weedless. The worm is hooked on as shown, 
after which the head of the worm is pressed 
onto the point of the hook. Two worms can 
be used as shown. 

Two hooks are fifty per cent more effective 
than one. As shown in Fig. 2, a snelled hook 
is used with a second hook with a turned 

I n  v e n t i o D s, M a 7. 1 9 3 S 

Several med>.o<fa of 
uoln• bait for uout ara 
ohown in die ebove 
drawm••· Tbue or 
four BD ohot oinkera 
au op.ac! thr.. or 
four mche1 apart 011. 

d>.e ll\ll leader. 

down eye being slipped over the snell. It is 
tied tightly to the first hook with silk thread. 
The worm is then hooked on, its collar being 
pressed over the small hook. 

A spinner-on-shaft combination, either 
single as shown in Fig. 3 or tandem in Fig. 4, 
is especially effective in muddy water. The 
lure in Fig. 3 is the side of a shiner, which 
being limber will have an undulating motion 
in the water. 

The lure in Fig. 4 is a minnow tail, cut with 
some of the tail section left on and hooked 
as shown. This is excellent lure for large 
rainbow and brown trout. 
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Pontoons Convert Speed Boat Into Novel Pleasure Craft 

Le!t-R•ar Yiew of aewly-buih ponl.,oft 11peecl boat� Note the •nd·WIIlYO·'plash liJroovu which. dippin11 downward1 tend. to buoy up the oterll. RiJht-Cbaiu for ponenKen are pla«d atop tho fra,..work uuo 1Vbich the power unit neat.. 

SANDWICHED between two large pon­
toons, a small speed boat, equipped with 

a Ford V -8 motor, is capable of carrying plea­
sure seekers over the waves at a speed of 
65 miles per hour. Twelve passengers, in­
clu�ing the pilot, can be seated comfortably 
in two rows of chairs which are mounted over 
each pontoon and surrounded by guard rails 
for complete safety. 

Horizontal grooves cut deep in the sides of 
the pontoons and motor boat help to eliminate 
side-splash. This odd-looking craft, which 
is twenty feet long and ten feet wide, weighs 
approximately 1,600 pounds. The inventor 
states that with his pontoon speed boat he 
averages seven miles to the ·gallon. 

Weather Forecaster Fits Pocket 

O
UTDOORS­

MEN now 
may forecast to­
m o r r o w ' s  
weather with a 
handy pocket­
size device which 
is being marketed 
by an English 
inventor. Be­
lieved to be su­
perior to the ba-

Swuh;,,., or rain? Handy port•blt 
rometer, the new 

prophet •how• weather �< a lilaace. instrument con-
siders the direc­

tion of the wind when making predictions. A 
chemical indicator reveals the degree of mois­
ture in the air by changing its color. Blue, 
for instance, means slight humidity or dry 
fine weather, while bright red denotes great 
humidity and a period of storminess. If not 
exposed to the direct rays of the sun, the 
chemical indicator lasts indefinitely. 
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Model Home Made of Empty Shells 

WORKSHOP fans who are looking for 
new miniatures to construct should try 

duplicating this model home which was built 
entirely from empty revolver shells. The 
house is fifteen shells long and ten shells wide. 
Laid end to end and crisscrossing log-fashion 
at each corner, they are employed even in 
the chimney and tile-like roof. More than 
2,000 cartridges .were needed to fashion the 
unusual model which was featured at a na­
tional hobby exhibition which was held re­
cently in Chicago. 

13tr��pl)' C:lll'tridp• we1'41 ll•ed in p_lac• of Jumber in coa,t:r-uc:l­
in� &hit ruuic-lookin• t•binw Note th� unUnlllll loa: .effect. 
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GJeot cAir Lifts .Ns:w German �irigible 

Type Keyboard Worn On Fingers 

A 
MINIATURE typewriter, novel because 
the keyboard characters are attached to 

a pair of gloves, was recently invented by a 
Tyrolian merchant. 

The apparatus, which threatens to revo-. 
lutionize the present office typewriter, con­
:;ists of two parallel rails between which are 
mounted a small carriage, a typewriter ribbon 
and an automatic spacer. To operate the 
device, the typist merely presses the single 
characters on the fingers through an opening 
in the carriage to the ribbon, thus recording 
the message on paper. 

·.: Hot a(r lurn.�he1 the: Jiftina: powu 
for chi• newly·deoign•d diri1ibla. 

Cro.u..,eccion ol hull (above) rev••b itlventor•s unique method 
of u.tinJ fuel for warmins the inside dre• of the 11iant baiJ • 

._ N OIL-BURNING balloon, which relies a entirely upon heated air for its lifting 
power, has just been devised and tested suc­
cessfully in model form by a German inventor. 

Employing the same idea found in the 
earliest straw-burning, lighter-than-air craft, 
the new dirigible obtains a constant supply of 
hot air from numerous oil-fed flame jets sus­
pended beneath the open bag. Aluminum 
deflectors protect the flames against the wind 
and air-screw slip-stream, while constant 
pressure within the metal bag is maintained 
by side vents and automatic valves set in the 
top. Ascent and descent are controlled by 
regulating the size of the flames. The cabin 
houses a gasoline motor to drive the propellor 
that pulls the ship. Descent is made possible 
by opening the automatic hot air valve which 
is located in the top. 

Tiny Mirror Tests Egg Quality 

T
HE quality of 
eggs can be 

determined at a 
glance with this 
novel, foreign­
m a d e  device. 
When the egg is 
placed atop an 
egg cup, a tiny 
mirror built into 
t h e  darkened 
base reflects the 
translucency of tt.di�t•l in de•ia:n. thi• ••kid·a:lcve, typewnter hat its many the speci'men. Ia•••• in eg.: cup mingr d"�'" 

�tharaeta'f' •ip• faste_ned to the finger• of the operator. bad &IHP without artifici&J. liabt. 
I n  v � n t i o n s, M a y, 1 9  J 5 79 
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BLASTING Roads through 
cr5reacherous SWAMPS 

A LOUD roar re-echoes over the swamp. Splattering towers of mud shoot sky­
ward, and solid layers of sand shift down­
ward to the solid bottom beneath the muck. 
Slowly but surely a straight line of · clay 
and gravel fill . is stretching across the 
marShy. lowlands to provide a firm founda­
tion for the highway that is to follow. 

DY"namite blasting now permits engineers 
to lay a solid foundation :for a road· across 
treacherous swamps. There are two methods 
used�the Minnesota and New Jersey 
methods. 

Using the Minnesota sy�em, a shallow 
trench is blasted through · the marsh. In 
this the fill · is placed and dynamite charges 
set on each side of the iill. The dynamite 
is exploded, its force going downward, 

. pushing away the muck and allowing the 
ii11 to settle under its own weight. In the 
New Jersey system, boxes of dynamite are 
placed on the surface where. they are 
weighted down by the fill. When the charge 
is set off, it displaces the muck underneath 
and the fill settles to the bottom. . 

In either method, when the fill does not 
completely .settle, it is necessary to "shoul­
der blast." · Charges are set at strategic 
points under the shoulder to blow away the 
intervening mud to provide room · for the 
upper balhist which sinks to form a perfect 
road foundation. 

M o d e r n  M e c JJ a n i z  a .a d'  























Home-Made Shunts Increase Range Of Ammeter 

H
IGHER ranges are often required for D. C. ammeters, 

to measure currents which usually would give an off­
!'lcale deflection. This method enables you to make a com­
plete set of accurate shunts. Connect the ammeter to read 
full scale. Now connect across the meter terminals a length 
of fairly heavy wire which will lower the meter reading. 
Then use the formula shown. In the sketches at right is an 
example showing how a 5 ampere shunt is made for a 1 
ampere meter. Select a size of wire which will not have to 
he too long, or get too hot. Solder heavy terminal lugs to 
each end of the short wire after determining correct length. 

Power Rheostat 

Reduces Voltage 

Of A. C. Line 

A SALT water rheostat has many uses about the radio 
or electrical experimenter's workbench. With it 

line voltage can be reduced gradually to zero, thus con­
trolling vacuum cleaners, ·motors, and other electrical 
equipment. Mount two bars of any metal on a wood or 
bakelite block, and suspend them from the control dial 
shaft with strong cord. Under the bars set a container 
containing a concentrated salt solution. Turning the dial 
raises or lowers the bars, varying the immersion in solu­
tion, and thus controlling the current. 

How To Measure Filter Condenser Capacities 

N
OTHING more than an A. C. milliammeter is needed 

to measure accurately the capacities of filter con­
densers. Connect the unknown condenser in series with 
the milliammeter across your 110 volt A. C. line. If line 
voltage is exactly 110 volts the milliammeter will be deflected, in direct 
proportion, 41.45 ·milliamperes per microfarad of capacity. The line 
voltage should be measured accurately with an A. C. voltmeter. For 
other voltages use the formula. The fuse protects the meter in case a 
shorted condenser is tested. 

lDvtntions, May, 1935 

Spark Coil Repairs Burned Out Phones 

B
URNED out headphones, loudspeaker 

windings, or audio transformers can 
often be repaired simply by connecting across 
a model T Ford spark coil. Connect the high 
tension leads to the burned out winding, then 
connect the spark coil primary to either a 
6 or 12 volt battery. The high voltage will 
jump the short break in the winding, and nine 
times out of ten fuse the two ends together. 
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Smallest A"LL--ELECTRIC RAD IO 

92 

Has Only ONE TUBE 

All-eloctrio radio is 
r.ady fu·r us� wht!:n 
plua�ted · In and lamp· 
turned on.. Tune with 
top dial, control .,;,. 
pne�ation with lower 
did. ahown on the panel. 

by T. A. BLANCHARD 

H
ERE'S the world's smallest all-electric 

radio receiver-a one-tube set that is 
not a bit harder to build than an ordinary one­
tube battery radio. Best of all, this little set 
will cover both the short wave and the broad­
cast bands, bringing in police calls, plane 
broadcasts, code and phone amateurs, and 
perhaps even a foreign station or two under 
good atmospheric conditions. 

The secret of the success of this tiny set lies 
in the tube used-a dual purpose type labeled 
12A7. One half of the tube is equivaient to 
a '38 pentode used as detector, and the other 
half a rectifier. 

Instead of using an expensive special cord 
with built-in resistance to cut down line volt­
age for the tube filament, a novel c·urrent­
saving arrangement has been devised. A table 
lamp with 40-watt bulb is plugged into a 
receptacle mounted on the set, this dropping 

[Continued on page 124) 

Build aet by follo>�·inr eithrr cir<uic 
diacram ot> aketch1 •• you prefer. Coila •r.� W6ulld on tllbe ba.a••, with 
No. 21 enameled wire for the J>lote 
windina:1, and No. 22 double cotton 
covered wire for lhe Jl'id c:oila. U•e 
No. 28 elltitel� on •he la'E'pn �oil1. 

PHONES 
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Wooden Pot Holds Artificial Flowers 

IMITATION crockery flowerpots, when placed 
on a window ledge and filled with artificial 

flowers produce a startlingly realistic effect, yet 
do not break to spread dirt and crockery chips on 
the floor when accidentally knocked off as the win­
dow sash is raised. The flowerpot is cut about 
five inches high and five inches wide, and nailed 
to a 2"x4" base cut into an elliptical shape. A 
rectangular block is fastened to the top, and holes 
are drilled to hold the flower stems. When the 
project is finished, stripes of brightly colored 
enamel in contrasting colors are painted around the 
top. The base is painted a dark color.-Herbert 
W. Hahn. 

Simple Foot Stool Provides Leg Rest 

SIMPLE and easy to construct, a new foot stool 
which can be cut and assembled in less than 

a half an hour provides not only foot, but also leg 
rest. It is made by fastening together two pieces 
of one-inch board as shown in the sketches, each 
cut to a size of 18"x18". Use wood screws and 
angle brackets to make a rigid joint here. The 
foot rest is now completed with the exception of 
such covering or upholstery as may be thought 
necessary. When finished, it furnishes either a 
high or a low foot and leg rest as desired.-W. H. 
Leach. 

Swimming Fish Add to Beauty of Novel Lamp 

SWIMMING fish, their colors beautifully brought out 
by an electric light, lend a novel effect to a decora­

tive lamp constructed from an old gallon pail, two glass 
jars, an old bridge lamp stand, and an electric light. 
Using tin-snips, cut panels into an old gallon pail and 
place a wide-mouthed jar inside. Solder the cover of 
a pint mason jar to the pail cover, and mount an electric 
socket in the cover as shown. Place a 20-watt bulb in 
the pint jar. A larger bulb would overheat the. water. 
Punch holes in the large cover to admit air to the 
aquarium.-Theodore Malleuge. 

Painted Cocoanuts Make Comic Trays For Den 
,.\ SH trays, both gruesome and comic, provide novelty 

.L-1.. for the den at very little expense through the use of 
a little clever brush work on the rough exterior of a cocoa­
nut shell. The features are first sketched onto the shells 
with pencil and then painted in with a camel's hair brush. 
Any variety of colors may be used. The trays may be leaded 
in the bottom or bolted to a base to provide stability. Ply­
wood ears, painted red, add a comedy touch, and horsehair 
sideburns produce an oddly realistic effect. An inverted 
half shell makes a good cigarette butt receiver.-C. McKeon. 
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GJ3uild this MOVIE STAR'S 
Cheap, light, easy to build, this 
is the trailer you have been 
looking for. Its collapsible top 
and outslung bWlks reduce 
traveling costs and increase 
camping comforts of motorists. 

PART I 

Here i.11 the trim interior of Sir Guy Sta.nclin1'6 trailer. On 1he 1ink at 
left i• tha portoble w•ter Ul\k. Note foldiiSII uble nupped to tile root 
Pipes supporting roof .wnd str.:nlthenib�t KUY wirea can bl! IHn in uar. 

simple expedient of fastening the roof 
frame to pipes, which slide down into 
larger pipes set in the body. To raise, 
merely lift the top, insert plugs, and 
the top is rigid, waterproof, and cool. 
Slack in canvas is taken up by merely 
adjusting the sliding pipes. In travel­
ing, the top lowers onto the body, is 
fastened down with auto curtain 

N
OMADS of the open road will hail with 
delight this trailer with the one-man 

collapsible top and the hanging bunks. It has 
everything! Designed and originated by Sir 
Guy Standing, movie star, it was built · by 
California's leading auto trailer expert, Harry 
Brumpton of Los Angeles. It is so simple that 
the average man �an build it. It is so light 
that it �an go anywhere, yet it will stand up 
under severe usage. 

The top lowers ontO the bottom body by the 

ALL OTHER FRAME 
MEMeEfi.S OF 2!' X4" STOCK 

.E..!.!;;J, 
lli!ill�!: � 

fasteners, and you're ready to ramble. 
The' body frame is covered with pressed 

wood, which is durable and eliminates "road 
rumble." The windows of the trailer are 
celluloid squares buttoned against mosquito 
netting, and in addition a skylight provides 
illumination. By hanging the bWlks outside, 
maximum floor space is obtained and extra 
ventilation afforded. Those are highlights o£ 
the trailer; now to roll up our sleeves and 
make it. 

First take a selected 4x4 spruce, 15�' long, 

OISTANC� '!>; TO sUIT TYPE OF WHEEL AND 
SPRING. USED-CLEARANCE OVER THE TIRE' MUST Sf: I" �ORE l'HAN MAXL�VM SPf\ING DtPFI:ESSION 

Compl•t• dellail• of the Hailer loua.dation •re llbown above. Runnin.s se•:r available (() the builder is .etta�he.d to the 
be•rer.a m•rked B. Flooting, lllid diaEonally ovn the frame, help• to lltt'tansthen it. Angle iron• end bud:�t1 alto brace it. 
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e ollapsible TRAILER JACK 
by 

SMALLEY. 

Photo above ahow.1 Sir Guy St•ru:ling, movi• ecu, aad traile1: 
he desis:ned. It ahowa the roDf r•i•ed •nd bullks IWUnlf out. 
Traile• deoctibed here ia modeled aft .. Sir Guy Standins'• 
traile1. Riaht-Dnwin�: tbowa trailer with. tpp dowft and 
buok folded. Thio trailer hu only one bu.alr. on left oide:·--���;�����������=:�;��

�
· 

Thia drawirtl ahows how body frame 
it built. · P01t1 should bo llttached, 
A<>o• laid chon pipes bolted dow11. 
Body io covered 10'itb preued wood. 

for the keel. This projects llh' and provides 
the tongue, on which you later fasten a regu­
lation trailer hitch. 

A 2"x4" frame is then constructed and at­
tached to the keel to form the trailer bed or 
foundation which is 14 feet long by 6 feet wide. 
The keel and frame members are braced as 
shown in Fig. 1 by means of pieces of angle 
iron and steel brackets. 

By studying Fig. 1 it will be seen that the 
angle iron braces are used only to strengthen 
the truss about the spring bearers. Fig 2A 

In v � n t ions. May, 19 J S 

shows a typical joint. All remaining joints are 
strengthened with steel brackets (Fig. 2B). 
With the diagonally laid flooring in place, as 
shown in Fig. 4, this construction will be 
found sufficiently strong and rigid to carry 
any running gear. 

Now is the time to decide upon the wheels 
and springs you intend to employ. Measure­
ments and details of the running gear are 
omitted since everyone has his own ideas on 
the subject and in any case the fittings will 
depend upon the type of wheels and springs 
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This Roomy Trailer Has Two Bunks and Compact Interior Furnishings 

.f1G.IO- METHOD .Qf ATTACHING 
FAIRING���-· 

used. Sir Guy's trailer is rigged with Ford 
V -8 wheels but the bearers are long enough 
to take almost any standard spring assembly, 
This being so, select and fit your running gear 
taking care to align it correctly with the frame 
as the "roadability" of your trailer is inti­
mately associated with this important item. 

Witp wheels in place on the bare frame the 
wheel guards can be figured and fastened in 
place. The guard is simply galvanized iron 
curved· over a piece of %" pine which has 
previously been cut to the proper shape. 
(Fig. 3.) The completed guards are screwed 
in place to the franie and we are now ready 
to lay the floor and proceed with the body 
frame. 

The body frame is made of 2"x2" spruce 
which is later covered with pressed wood on 
the outside and, where desirable, with ply­
wood inside. Pressed wood at 7 cents a square 
foot is a cheap covering, wears like iron, and 
is not only easy for an amateur to apply, but 
further serves to �tiflen the whole body. 

The body stands 3lh feet high above the 
bed or foundation and is about half the height 
of the trailer with top raised. Fig. 4 shows the 
simple sturdy construction of the body frame. 
The 2"x2" uprights are set at the intervals 
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Tbe completed body without hinl'od bunko alld tollapsible 
toof i1 abowa ber.e. Foldia.&' uppe.r door jamb1 1upport roof on that oi<t. �U>d .,. bin,1ed to lower jamb. Detach· 
able wbeol faidn111 in Fie. 10 11 oimplo and addo ·to appear­
ance ol lrailer. Plywood coYen eJtDoaed portioa• of Ln .. 
terior and al•o bunk .lockera ud other 1nt11trior deta.i11 .. 

dimensioned in Fig. 4 and, with few excep­
tions, coincide with the cross-members of 
the bed. Two uprights are moved forward 
one inch to accommodate the hinged bunk flap 
which is dealt with later on in this article. 
Also note that the door jambs are spaced 
slightly wider than the other posts. This is 
to accommodate the 24-inch door. 

Sir Guy Standing w;es three bunks but the 
average persons' needs are amply served by 
two and so the drawings are laid out to 
accommodate two wide bunks and no more. 
If you desire a third bunk it is easily fitted by 
duplicating the bunk frame construction 
shown in Fig. 4 and locating it in line with and 
just ahead of the left bunk frame, Naturally 
this would have to be done at the time the 
body frame is built. 

. 

To continue, set the uprights in place and 
anchor to the bed with 1" angle irons, ob­
·tainable at any hardware store (see Fig. 5). 
One iron to each post is specified but if you 
feel more irons are needed by all means use 
them. Note that the uprights forming the 
lower door jamb are %" hi,gher than the other 
full length posts. This is because we will 
later add two hinged upper jambs which rest 

[Continued on page 128] 
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Weatherbeaten Wagon Wheel Lends Charm to Rustic Gate 
A WORN, weatherbeaten wagon wheel, 

reminiscent of the old covered-wagon 
days, can be made into a very attractive gate 
for small homes and bungalows with very 
little work. 

Old wheels can be obtained on the junk 
heap of any farm, lying, splintered and un­
painted, a relic of bygone days. No changes 
need be made; the age of the wheel adds to 
the rustic simplicity of the gate. 

Using a conventional door hinge, the wheel 
is swung from a six-by-six post sunk next 
to the entry. It is supported on the top by 
sash cord or quarter-inch rope fastened to 
the top of the post. 

Find Radium With Simple Detector 

Zin.:: 11:1lphide1 spri.akled ove1 adheaiYe on wiDdow &lat� end, 
•low• when held O\'tlr r•dium bearins ore in a dark chllmbel', 

A SPINTHARISCOPE, a device for de­
tecting the presence of valuable radium 

in ore, can be easily constructed from a 
pocket magnifying glass, two cardboard mail­
ing tubes, and a sheet of ordinary window 
glass. The magnifying glass is set into one 
end of the large mailing tube and held there 
by two sections of the smaller tube, glued 
on the inside of the larger tube to form a 
firm setting. The interior of the tube is 
black, and a circle of glass is inserted at a 
proper focal distance from magnifying glass. 

In ventions, May, 1 9 J 5 

SwUIIlr on & bin�r• •nd oupported by • uob cord, • opliDtared 
old wapa. wheel malc:e1 • di1tincetve, anrac-tivc, r\letic sale. 

Steel Balls Make Realistic Eyes 

REALISTIC eyes may be easily added to 
. novelty animal cut-outs by inserting 

polished steel ball-bearing into the eye sock­
ets where they gleam in light to produce 
an amazingly like-life appearance. In figures 
cut from sheet metal, one bearing will serve 
for both eyes, protruding from each side when 
placed into the hole made for their insertion. 
In thick wooden figures, two bearings may 
be set into sockets ·drilled on either side of 
the head._ Used in wood, the balls may be 
either glued or shellaced; in metal, they are 
held in place by small wooden pegs, 

Left-A •ide •iew of tnt:(l;ll •quh:rr:l :��huwitlfJ life.Uk� bt•r· 
it�• eyet. Riabt--Aa the 11me cue-out loolct from the froat. 
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11Hole-in-Ground11 Furnace Makes Castings 

In drde: After pa«ern 
i• placed, flatteot face 
dowA1 in cen.ter of drag, 
oand io camped •'·enly 
around it.. and into 
lfVeey comer of dra�r. 
Paclc sand iun enough 
so it will •toY in pia"". 
when drag io lifted. 
Scrape surpluo oaad olf 
top with any otraight 
bar, chen. turn over 
dra11 aad oet cope on 
tol'� Pack in tame way. 

Ordinary till call tnalcee sadofactory 
c::rudbllf for alumt· 
nuJn lfllllltiia1•; haa.· 
dlo with tonp when 
pourin&' hot mecat. 

BRASS, bronze, or aluminum castings for 
model projects or even larger work can 

be made in your own "hole-in-the-ground" 
foundry at a cost of no more than one cent 
each--castings so accurate, so smooth that 
they are ready for use after only a few min­
utes on the buffing wheel. · 

By following these step-by-step instruc­
tions you will be carrying out, in somewhat 
simplified form, the exact procedure used by 
your foundry-man in making single castings. 

The pattern for the casting is usually fash­
ioned from soft wood, using the small tools 
found in any shop. A saw, a pocket knife, a 
chisel and some sand paper are sufficient for 
making many small patterns. A coat of shellac 
will keep out moisture and check warping. 

The form in which the mould is made is 
called the "flask." It consists of two boxes 
with neither top nor bottom, each of about 

[Contin1Led on page 124] s�reea all OOild over mold to break up lump• before Iamping. 
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''�astles 1n �he cAir" CJor CJriendly BIRDS· 

Tbat diocarded lamp ohade 
can be put to gaod uae •• a 
bird houoe. Cour the frame 
witb' 1/4 �· mesh acrnn, fascan 
a wire booSe at tbe top, cut a 
1" diameter hole ill 01de, and 
mount on wood baoe • .  Apply 
coat of cement. then apriDkie 
011 piit:UI of co[ored sian. 

I 11 vent j o D s, May, I 9 J 5 

Thi• wre.n houte, a cocoa .. 
nuc ohell tba1ched wilh •n 
old wbi1kbroam, u ollll)' 10 
make. Sow of! bottom of 
ohell aa obown. Drill "l'a" 
bole for doonvay, and drill 
amaU hole at top fo.: 1 Y2" acrew which ��s up into 
earner ol broom handle. SheU i1 •.:rewed to oct:.:t.ro� 
nal board baoe, after drill· 
in11 holeo in 'IO'all of bouse. 

Bird• will enjoy thia cool aummer c•tde, 
·ta•de hom boxe� a.ad cov�rcd with clay. 
Paint day white, and add tou<h of ...,d or 
peen to two aceeple•. Bach c:ompattm•ttt 
11 oq.uore, made from my thiil boardo. 
Bore 'l'8" to 1" opcniaga for wrena1 larpr 
bolea for other birds. Platform oetveo a• 
11uard auinot cau. Remove roof to dean. 

Annual cleaning: of bird 
houoeo on leU paleo io 
euier if thi!t piYoted 
mounting i1 u1ed. Houle 
�•11 lhea be takel\ dowa 
fur wiac.r �uor&•e:, euily 
Jet up ae:•ia m lprin •. 
Support post pivot• be· 
tw•ea rwo 4"x4" upri�u 
euitk Jo.to •round, • V." 
holt going throush all 
tb<H. p;.ceo. To 1ih IUP· 
port poet, simply remove 
one of iron. llr.IPI bolted to the cop• 0£ upriahu. 
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TONGUE AND GROOVE 
Slif!I;TING 

The be1f t:y� of fence for fro&' farm• ia a solid wood. structure 
built .a.a ahown. •hew• •� prt�vRnt lroaa frofll:l le��pinllf out. 

D
URING the past 40 years numerous at­
tempts have been made in nearly every 

state in the Union to produce bullfrogs as 
we raise other domestic livestock. The na­
tion is dotted with so-called "frog farms," 
but upon investigation most of them are 
found to be experimental establishments with 
a very limited production. 
There are, however, a number of frog 

£anns in various states that have attained 
sufficient success to prove conclusively that 
the domestication of the bullfrog is feasible 
100 

FROGS 

Idea! arra:.n�r•m�n.t for six.·ac:re: fl-oe farm ia shown above. 
Pipe lin• carrie• ,.,.pr from sue•m to pu!IPpin.g plant which 
loren it i1uo faun. W•••• ftowo chrouch oucler. by Jr•Vity. Se�ption ponde at"e ueed for injured feu•• ol' fcosa lUI· 
pectod to be dinned. Leit-Two·pououl Louisiana bulllro11. 

and highly profitable. There is an enormous 
market demand for frogs as a human food 
delicacy, for frog skins for the making of high 
grade leather, and for the manufacture of a 
powerful glue made from frog skins recently 
developed by French chemists. This vast 
market is being only partially supplied at 
present almost entirely from wild sources of 
supply. Intensive hunting is rapidly dimin­
ishing the wild frogs and it is only a question 
of time before this source of competition will 
be eliminated for the frog farmer. The bull­
frog has already U!.ken his place among the 
ranks of valuable domestic animals. Rich 
rewards will await those who can produce 
marketable frogs in commercial quantities. 
There are numerous species of edible frogs 

in ·various parts of the United States but one 
is especially susceptible to domestication and 
large enough to be of market value. This is 
the Louisiana bullfrog, Rana catesbiana, a 
native of several southern states, which has 
been successfully acclimatized in many for­
eign countries and practically every state in 
the Union. 

The bullfrog is an amphibious, shoreline 
creature. He is largely nocturnal in his 
habits. He is carnivorous and feeds entirely 
upon living food. Crayfish, top minnows, and 
insects, are his favorite titbits, but he will 
snap at any living organism he can swallow 
-including the tadpoles and young of his 
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For Big PROFITS by 
JOHN EDWIN HOGG 

own kind. Throughout his entire ·life cycle 
he is beset by numerous natural enemies. 
He cannot stay out of water longer than his 
skin will remain wet. He cannot tolerate 
intense sunshine or dry heat without the im­
mediate presence of shade and water. He 
is "cold blooded"-meaning that his blood 
temperature is always that of the air or water 
in which he lives. His physical energy in­
creases with rising temperature and decreases 
with lowering temperature. Frogs are in 
danger if water temperatures rise above 100 
degrees ..(F.) and both tadpoles and frogs go 
into a state of suspended animation (hiber­
nation) when air and water temperatures go 
below 50 degrees. These biological facts 
must govern the principles of frog farming. 

Bullfrogs can be raised in back yards, but 
a farm of six acres is a good sh:e for a serious 
commercial venture. The maximum capacity 
of a well-managed, six-acre ranarium, as a 
frog farm is known, is probably not more than 
10,000 adult frogs per year, even under the 
the intensive methods of culture practiced 
in Japan where frog farming has attained 
greater success than in any other country. 
Nevertheless, with marketable frogs bringing 
25c to 50c each at present American wholesale 
prices, no other stock raising endeavor 

promises greater financial returns per acre. 
Certain natural conditions must be present 

to render any piece of land a feasible site for 
a frog farm. The land must be fairly level. 
A cheap, abundant, and dependable water 
supply is imperative. Locations in river bot­
toms are liable to involve disastrous flood 

Thi1 •••II fro..- fal'at ift •ou.t.bettt C.lifon..i� ha, a w<n'e:n wir• fe:tu�·e with a hori.z.on.cal aop d•n1e lo keep fl'o.s::� lrom 1eapin�: 
L"llUt. Note che lwuu·iant •rowth of ve��tulioa wbich auppfiet food •nd 1hade and 11tracca iatect1 which the iroa:' decYOUt'-
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Wires Over Farm Prevent Hawks from Attacking and Killing Frogs 

hazards. Pom: or worn-out soils that will not 
support a luxuriant growth of shoreline and 
aquatic vegetation are useless. Soil having a 
fair lime content is essential for the culture 
of crayfish for frog food. Water derived from 
natural stream flow is preferable to sterile 
well water. If these conditions have to be 
created artificially the labor and expense in­
volved will doom the prospective frog farmer 
to failure before he starts. 

Having acquired suitable land by lease or 
purchase the development of the ranartum 
should proceed in the following order qf op­
erations: 1. The creation of water areas; 2. 
The development of shoreline and aquatic 
vegetation ; 3. The culture of frog food; 4. The 
construction of fences; and 5. The culture of 
frogs. 

The frog fanner must aim to accomplish the 
following purposes: 1. The protection and 
retention of breeding stock; 2. The protection 

wz 

A method of incroasin.Jr the ohoroline of froe 
pond• by meant of w1ndine rivule" is ohown 
above. At rieht-Mrs. Ho11g boldin11 a pair of 
18-month old fro��:•· They are 20 inch•• long. 

of frog spawn; 3. Forcing the growth and 
metamorphosis of tadpoles ; 4. The prevention 
of migration; 5. The protection of young frogs 
from their various natural enemies, includ­
ing the cannibalistic habits of their eldera; 
and 6. The protection of adult frogs and the 
feeding of both young and adults. 

It is the length of the shoreline that de­
termines how many frogs a pond of a given 
water area will support. In the southern 
states a water depth of from 12 to 18 inches 
is sufficient. Farther north ponds must be 
deep enough to permit tadpoles as well as 
frogs to hibernate below the maximum depths 
of freezing. A method of increasing frog 
pond shorelines is shown in the illustrations. 

Ponds excavated in clay or "adobe" soils 
will usually retain water but will require 
fertiliz;ation before . they will support the 
necessary plant life. Ponds dug in sandy or 

[Continued on page 122] 
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Clamp Rifle In Vise To Adjust Sights 
_!DJUSTABLE rifle sights often come improperly 

1-l. set for individual methods of sighting, and are 
sometimes jarred out of line through careless han­
dling. To remedy this mistake, clamp the rifle 
firmly into a vise and fire a random shot into a 
piece of white paper set about fifty feet from the 
end of the gun. Then, without moving the gun, 
set the sights in perfect alignment with the bullet­
hole in the card. Secure the sights at this setting, 
and they will be perfectly adjusted for accurate 
shooting. This method may also be used by a pur­
chaser to suit a new gun to his individual shooting 
peculiarities.-Emerson Tichenor. 

Gas, Sand Mixture Makes Safe Fire For Camp 

O
N BEACHES, picnic grounds, and public parks where 

campfires are not permitted due to the unsightly litter 
of charred wood and ashes they cause, an unobjectionable, 
yet efficient fire can be made by burning a mixture of gaso­
line and sand in an old galvanized bucket. Fill the bucket 
one-quarter full of sand and add gasoline until the mixture 
is of a "mud-pie" consistency, leaving no excess gasoline to 
float on the top. Perforations above the sand level admit air. 
If stirred frequently, the mixture will burn about as fast as 
a small gasoline stove.-Hi Sibley. 

Double Target Throws Tin Cans 

S
HOOTING practice, both on stationary 
and moving targets, is possible through 

the use of an ingenious arrangement that 
uses the stationary target as a trigger to re­
lease the sling arm when a direct hit is scored. 
The arm is hinged to an upright and resists 
the pull of a taut rubber by the pressure of 
the sheet-metal trigger. Released, the rub­
ber snaps to shoot target.-G. E. Van Horn. 
Inventions, May, 19 3 5 

Camp A'JC.e Does Triple Duty 

A HANDY axe for campers and tour­

ists can easily be constructed to 
serve triple duty as an axe, a shovel, and 
a tamper. Bore a three-quarter inch 
hole through the center of the axe­
handle eye, and drill two one-half inch 
holes vertically and horizontally in line 
with the center of the first hole. Rivet 
together two strips of strap iron, offset 
from each end, and drill a hole in each 
through which to rivet the axe head. 
Then drill holes for bolts to hold head 
secure.-A. H. Waycoff. 
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A SPEEDY model maker's lathe for turn-
ing very small pieces can be constructed 

from scraps of hardwood, with one of the hand 
size power grinders used as combination head­
stock and power unit. The grinder already 
has a chuck; for most work one of the screw­
point mandrels ordinarily supplied with the 
grinder will be satisfactory for both face plate 
and screw center turning. 

The cutting tools are made by mounting 
various sb:es of steel needles in dowel handles 
grinding the needles carefully down to th� 
size and shape required for the work at hand. 

Keep your cutting tools sharp, take light 
cuts at high speeds, and you will be able to 
turn out accurate, smooth pieces for your 
model train, boat or plane. 

Make Watch Crvstal Shatterproof 

CoatinR inoide of ,..atoh <ey•ul whit 
liquid lillgoruil polioh, clear or 
co.ral tinted� m1ke:1 a:la11 a.b.atter· 
pro�f, Wj� �ock <f)'IC'IlO flo .. 
polub over lfttUlc, tben. draia off. 
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A COAT of 
clear lacquer 

or fin g e r n a i l  
polish applied to 
the inside of your 
w a t c h  cr ystal 
will h o ld the 

fra g m e n t s  of 
g l a s s  t o g e t h e r  
w h e n  broken, 
permitting use of 
the watch. 

Double Top Bench Saves Space 

IN SMALL shops where space is not avail­
able for a separate bench for the power 

tools, this double top work-bench will be 
found very convenient. Mount the power 
tools and motor on the second top, �uspending 
this from the ceiling with block and tackle so 
it can be raised out of the way when not in 
use. Bolts through each corner align the two 
bench tops when power tools are used. Use 
one-inch hardwood boards. 

Couaterl:!AI.tau weigb.u 
at back of bench, with 
ropeo eoi1111 throuah 
ceil ina pulleys t o  
ncond beach top may 
be uoed heoe in•teod of 
block and tackle if de­
oirod. Balance carefully. 
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Bookcase Serves Also 1\s Writing Desk 

TRULY unique in design is this combi­
nation bookcase and writing desk. 

When made of select Ponderosa pine and 
finished in brown mahogany it is an attrac-

by RUSH HOWARD 

TO� SHELl' A�O 
DE�K 000� COME 
DOWN IM THI5 
MANNEI\ WITH 
SHELF ABUTTING 
SACK LEDGE .t.NO 
r- RESTING ON 

CLEAT ANO 
DESII DOOR 

tive piece of furniture for any living . r 
room or study. Cut out and assemble the __ .., 
bookcases first, countersinking all screw holes 
so that they may be covered later with wood 
filler. Make the desk part next, following the 
dimensions in the plans. After fitting all 
hardware, remove the handles and hinges, 
sand all over, then apply one or two more 
coats of stain. Apply one coat of shellac, 
sand when dry, then paint all edges with 
quick-drying black enamel. Now cover 
everything with at least two coats of good 
varnish, carefully rubbing down the first coat. 
Furniture wax will preserve the gloss. 

Inventions, May, 1 9 3 5 

Build your desk 10 dimension• ahown above. Speci•t 1prin&' 
<atch haldo writiftll deok 1n dowel pooitio11, Sat4l1 turD· bultolla of braoa, like those used Oil window ocreena, hold 
de1k in open ooaidon for- wrilia•· Door handle• are turned 
f1om ¥1 '1 bra11 rod. Drill EI\OUntillg bote• with No. J) drill, 
t:lllp witb N�. 6-32, a�d we 6-!2 ·�r.w•� U•e 'bu .. tuDin• •• apKen OYel' boiu. Lacquer all batdware to ret•itt lu•tr•. 
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PITCH MARBLES To BATTER 
by RALPH T. MOORE 

S
KILL rather than luck determines the 

winner of a nine-inning baseball game 
played on this novel board. Each player, 
taking his turn at pitching, can deliver to 
the batter slow balls, fast ones, or even a 
curved ball. Both pitching cup and batting 
arm are controlled by pull-buttons at oppo­
site sides of the board. A steel ball bearing 
lf.t-inch in diameter is the baseball. 

One piece of plywood 19"x24" is marked 
out for the playing board. With a 1" drill 
make the ends of the slots, finishing with a 
key-hole saw. The corner slots are cut with 
the saw. File the edges of the slots slightly, 
then sand smooth. Drill lf<t" holes in the 
center oi each base location, and three of the 
same· size in the runners' dugout. 

Paint the board a light green_ When dry 
paint in the base and foul lines as shown, and 
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This indoor version of the great American 
baseball game has all of the plays, all of 
the thrills o£ a World Series event, yet is 
really simple and inexpensive to construct 

in your workshop. 

outline all of the holes and slots in black. 
Quarter-round moulding %" on a side is 

now mitered and screwed to the board around 
all sides, the curved edges out, to form a fence 
which keeps the ball on the board. 

Place this playing field on another piece of 
plywood of the same size and drill holes as 
indicated in the sketches for the pitching arm 
and the batting arm. Paint the top of this 
board a dark green, as it will show through 
the holes in the playing board. 

Fasten six 7"x3/411xlf.!'' pine blocks to the 
bottom board by screws through the 
top, and screw llf.t" diameter half-round 

View Of . baseball ·board wic.b botton> 
Nmoved to ohow ilnoun ti1111 Of 'II'OOcl 
blpclu, battina tl\d pirdlitig con trolo. 
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On BASEBALL GAME BOARD 

moulding to the blocks all around the board 
to form the sides. The plywood pieces are 
now fastened together with small screws 
around the edges. Nail a piece of wallboard 
to the blocks for a bottom covering. 

Regular baseball rules apply to this game 
whenever you are in doubt as to a play. 
Remember that a runner (peg) hit by a batted 
ball (ball bearing) is out. A ball driven over 
the fence and off the board is a foul ball. 
Batter is out if the ball hits the pitching arm. 
Pitched balls not crossing home plate are 

Inv entions, May, 19JS 

T··-p vie� of p�aying 
'boar":; shows locadona 
of olot• which deter· mh1e vl•r•· Potted, 
linea uulic.le · inside edge of ctuwrter-round 
mouldi1111: which ia 
faotened later. Batting 
ana di.tnensi011& ate pven abo"•· Dtive -in 
rubber-headed tecb at 
black circl"" on play· 
ill111 board. .• Conotruc· don of •corillll dials is 
•howft •c lowe� _(e-ft. 

called balls-runner walks after four of these, 
as in regular baseball. 

The game board is just the right size to fit 
on an ordinary card table. Players either 
change position after each inning, or turn the 
board around. The marking dials record the 
score, eliminating need for paper score pad 
and penciL 

Strikes and balls are called as play 
progresses, there being no need to keep a 
record of them. A score better than eight 
for nine innings is exceptional. 
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For Your Dog-Three Inexpensiye Ho�ses 
.... .:._.:;;.- . 

Somewhera arauBd pNmif.ea c&ft be found a ouicablo place f<>r • dos ho1.1ee--U you h•ve • do&:� Thi• house wu au�de from 
lefc·over wducoti.ull: aad 111 bit pf roofiaa paper. Be IUN. t:o U&e foloe bottom af boudo, roi-.d a fow iachoo abow .,.u,.d, 

Y
OUR dog will thoroughly enjoy a pent­
house home, set high above the ground 

in the shade of a tree, during those hot sum­
mer days. Teach him to climb the ramp by 
placing bits of meat on the cleats and at the 
top-he'll soon learn to go up alone. 

The penthouse dimensiol'ls given here are 
for a puppy or small dog. If your dog is 
bigger, simply add a few inches to each di­
mension. The 4"x4" support post should rise 
at least 8' above the vound, with the 
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Liula bita of -.ot ploe<od oa · de.to of 
ump will enrico your dos up to tbioo 
p up pentlaDul<l duo fine lime; a.lllf due be'll lhorousbly njoy climbiBa rompa 
to ,.,..,h the br-•y plalfona. Plot­
form uad bouoo are oqu&re, with 
nece•••I"Y dimeaaio.a1 for .... u dar 
eiven at riaht. Cover roaf with -.r 
paper: omall ol•ne hen. will belp wocor 
to drain cdl. Make arnlllllQ:IItal door 
11.11d nail opem 11 tbowa. Hou.. ud 
UDIP 1111101 be nrons aftd well-braced. 

5%' square platform solidly fastened to the 
top. Dimensions of the kennel castle are not 
important-just be sure that there is enough 
room inside for the dog and that the door 
is large enough. 

A dog house built into the back of your 
garage will be more comfortable in winter 
than an outside house. Simply cut a door 
through the wall, set a large wood box against 
this hole on the inside, and build a neat por­
tico and frame around the entrance. A bur­
lap-covered frame will do for a door in swn­
mer; in winter a swinging wood door will be 
better. 

Modern Mecbanix and 



Auto Engine Is Air Coanpressor 
A. N AIR compressor which generates its own 

1-\.. power can be made from any old four-cylinder 
auto engine. Two cylinders act as engine, and two 
compress the air, delivering a steady pressure of 
50 lbs. Remove the exhaust manifold, and replace 
with pipes on the cylinders that are firing. Use 
the intake manifold as it is, shortening the stems 
of the compressor intake valves so they do not move. 
If the firing order is 1-3-4-2, cylinders 2 and 3 are 
used as compressors.--John Stark. 

Remove Gasoline from Tank With Tire Pump 

IN EMERGENCIES gasoline can be removed from your auto 
tank with an ordinary tire pump. Take out the plunger 

and reverse the leather washer mounted on its end. Now by 
leaving the top cap off you have a suction pump. Hold the 
pump at a downward angle near a pail as shown, and liquid 
can be pumped out of the top. To use without reversing the 
leather, draw gas into the pump, then transfer the hose from 
tank to pail and pump out the liquid.-R. F. Jennings; 

Supercharger Made from Tubing Saves Gas 

A .

SIMPLE form of supercharger which obtains air 
from the valve chamber will reduce gas consump­

tion on many of the older types of automobiles. The 
carburetor air inlet is connected to this chamber by a 
flexible metal tube, a hole being punched in the valve 
pan cover and a flange soldered on to take the tubing. 
The compression created by the pistons on their down­
ward stroke fo'l'Ces air into the carburetor, the amount 
being proportional to the speed.-Richard Evans. 

Putting New Pep Into Your Starter Motor 

O
FTENTIMES it is wear in the armature shaft and bearings 

of a starter that allows the armature to drag on the field 
poles, with a resultant loss in power. To remedy, this, remove 
the armature and file down all the laminations about lj64". 
Be careful not to file too deep, or you will scrape the wires 
in the slots. Brush off all filings with a stiff brush, replace 
the armature, and give it a tryout.-A. H. Waychoff. 

Split Garden Hose Stops Rattling of Engine Hood 0 NE of the loudest and most annoying of auto rattles is that 
of the engine hood. This may be stopped effectively by slit­

ting lengths of garden hose or thick rubber tubing to slip over 
the rolled bottom edge of the hood on each side of the car. Cut 
notches in the hose for the hold-down clips, since they are used 
as before.-H. W. Arthur. 
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eompleting c0¥Cidget c0¥Ciller 
by WESTON FARMER 

PART II 
"MIDGET MILLER," scale model of the 

famous Miller dirt track racers, pro­
vides plenty o£ thrills at 20 miles an hour. It 
is just the thing for midget car racing and 
with its novel clutch system can be used in 
the heaviest traffic of city .streets. 

In Part I we completed the frame. This 
month we will complete the entire car. 

The springing of "Midget Miller" is ingen­
ious. It consists of two long leaves in front 
bolted with two 5jl6" s. a. e. nickel steel bolts 
to the spring perch as shown in Fig. 3. Small 
top leaves can be put in to help the reflex 
springing, but they are not necessary. 

Drawing below 1howa er:��tire •uembly of th� Midti:'el 
Miller. The front op<ins •r.•nremena ohow11 givoo tho 
car seml-ja.de:Pendeo.t •u.sPeftSiott tbat auu.tet • 111mootb 
rkl�, Tho.e willh.int� �o avoid building Llp th6 fro1:11 
•pran.e perch •nd k1ng p1n IIUt"mbty un uu a solid front 
�•le and knuddet. SpriaK� mou11tcd in omma way aa 
on rear axle muat be used. with per<:be• on ,ide frames. 

I 
STEERING COLUMN 

OUT OF t.!OOEL 'T" 
I 5 JUST fliGHT LENGTH i 
BOLT FOO"T TO 
NOSE PLATE 

1 10 

The ends of these springs are bolted to the 
king pin landings, shown in detail 

'in Fig. 6. 
The king pins shown in the photos were cast 
of bronze and the stub shafts themselves were 
therefore bronze, eliminating the necessity of 
bronze bushings in the front wheels. Fig. 6, 
however, shows a method of building up the 
king pin assembly. 

A small block of metal 11/4" high, 2" wide 
has welded to its end a piece of one inch cold 
rolled shafting 3" long to receive the king pin. 
A small gusset (triangular) plate is welded 
between the solid spring landing and the king 
pin shafting to strengthen the assembly. The 
king pin shaft is bored for the %" nickel steel 
king pin bolt. 

The spindle assembly is bent from 3/16" 
strap as shown and drilled.for the bolt. Then 
the stub shaft can be centered through a hole 

% H · R LAW N MOWER OR WAS Hllo<G MACHIW E MO�O� 
P LANTAF\Y GEARING. IN 
"'00EL"T" COLUMN GIVES 
ALL NEEDED 

Be.rjng box above i� Ulled o11 the· rear axle. To the box 
4te bolted the tw� leaveo whii:ll, make up,' tho rear."sprin1_1.:. 
Motor assembly tft !use du.wtng thowt •""•l18'ement of 
pull"""' oliding plate; mnd shift levu . control of the 
oUdins: �- late. Note that the &&eetillJI: colui11JI io ri!Ji.dly 
fastene to .the b .. e of the nooe r,Iau· and to the hood 
clsanne:l iron with a clip ol co1d. t"O[ ed 't.tt:eL The dtiver�s 
hel go under the hood and. "'"' on th• -�1 floor.' 
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-&¥Codel �irt CZ9rac� �cer 
6UIL.O HOOD OF a2 GAUGE 'a:t�'L6'6�E6o��'6L.,CUT TO 
L.INE. TilE� t1AMME� 
IN T�E COWL WITH HAMMER AND BAG 
OF SHOT \=•�M<>-.,5.. 

Photo at toe> ahowo bow UAr 
half of hod;> coil ba lifU!d to 
inopect motor, whil• photo 
at ript io • donup of the 
front oprin• percb and kin�: 
pia d•uit Fa1td T •*••ri.:n.a: 
wheel can be und or a tb-; 
opoke wheel cut of alumi· 
num or built up of plywood 
•• okown in .Fia. '7. PiJ. ' 
1howa tht! front atMmbly� 
In bui!dins tbe left band 
kin11 pin, Pia. 6, tn.S.. the 
e"•teaaion um .S" [on& to 
hold tie 111d connoctinw rodo. 

drilled for it and welded or brazed in. The 
wheels must be fitted with bronze bushings. 
Each wheel should be locked on with a double 
lock nut and the shaft threaded . so that the 
nut tends to tighten in the direction of wheel 
rotation. 

The tie rods are Ford Model T brake rods 
and brake rod toggles to make a connection 
between the bell crank at the end of the steer­
ing column and the king pins. See Fig. 5. 

The rear wheels are a simple assembly. A 
double V pulley 8" in diameter (Fig. 9) is 
placed on the rear axle after it is threaded 
through one of the axle holes in the frame. 
The pulley is locked in place with set screws. 

The rear springs are 11/4"x3j16"xl.2'' spring 
st�el. They are led from the spring perch at 
the side of the frame, which may be a wood 
block of oak or a cast perch, Two 5j16" bolts 

I n v en t i o ns, May, 1 9 .1 5  

TM redloltor ohell ac risht io 
built up of lwo balveo of 22 
J81111e c.r. oheet metal. Buoo 
bars au: aold.ered on to form 
ahe pid� Th� entire 8bell 
�an be nickel plated. 111 
kin11 pimuoembl¥, Fi1. 6, the 
oprin11 landU.. ran be left 
oquar. or machined. The 
at•em'bly ahowa i.1 for -dt.e 
ri11bt band wheel. Model T 
tonleo and brake rodo are 
uoo.ll for tha tie rod aooembly 
•• ,howa io Fi1. ' above� 

F'IG. S 
BAASS BA�S, 
SOL.DE liED IN, 
HICKEL PLATED 

through the block will hold the springs to 
the car frame securely. The rear ends are 
mounted on a block which holds the 1" s. k. f. 
ball bearings. These blocks (Fig. 3) are 
either of oak or may be aluminum blocks 
machined out. Their function is to anchor 
the springs and hold the ball bearings through 
which the shaft runs. It is wise too, to 
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Novel Pulley Arrangement Gives Midget Car Forward and Reverse Shift 

FIG.  9 SHOWING 

MOTOR A N D  

T R A N S M I SS I O N � 

Photoa at ri1ht ahuw two re11 view• of Mid&et Miller. Oril!liaal h.d metal molor 
•lidin1 plaN, but one-h•�h bud woocl will do. Abovo io detail of <Orlnectina 
rod. ahift l•v�r •h•ft •n.d tHdins pl•t• with which forw•rd1 neutr••, •n.d rever.e: 
a.hlftt ar-e •ccompli1hed. Fia. 9 •how• entire mot�, ���H�y and rear 1pri.ag u· 
1amhloy. Whan. mDtDif 1Hdi:n.: pillta il pu•h.•d ha�k. tftVII:rtad V puUq ft'Ut.ahea 
with .1" pulley •o rever•• dn.YI!. At neutral nei�h•r pulle)' nor belt ena:age. 

provide a retaining plate of 16 gauge material, 
with alemite connections so grease may be 
injected in the annular ball race. The detail 
in Fig. 3 makes this clear. 

Only one wheel, and that is the right side, 
is fastened to the shaft. The other is free, 
furnishing differential action. The wheels 
shown on the car in the photos are 16"x4" 
Goodyear wheelbarrow wheels, without inner 
tubes. The makers of the tires furnish the 
wheels and all. 

Now with the wheels in place, the chassis 
is complete. Let us look at the motor installa-

112 

tion in Fig. 9. The motor shown is a % h. p. 
Briggs and Stratton industrial motor. It is 
mounted on a sliding plate of 1" hardwood 
together with the countersha£t. The motor 
drives a 6'' pulley on the countershaft from 
a llh" pulley on the crankshaft. The counter­
shaft is mounted on bearings of strap iron 
fastened with woodscrews to the underside 
of the sliding plate. 

The detail drawing in Fig. 9 shows how the 
sliding plate is controlled by the shift lever. 
A connecting rod 2lh" long is formed from 

[Continued on pa.ge 120] 
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Rubber Band Belts Give Perfect Tension 
U

SING a rubber band as a belt, proper 
tension can be maintained at all times 

between motor and pulley, if the work being 
done is not too heavy to cause the band to 
slip or break. The bands consist of cross sec­
tions cut from a used inner tube, and they will 
handle all types of work that can be done with 
a quarter-horsepower motor. If fairly good 
rubber is used, the life of the belt is amazingly 
long. At any rate, replacement costs are 
small. 

Optical Illusion Shows Brain On Screen 

A MYSTICAL and startling optical illusion, an ideal suggestion 
for party entertainment, consists of focusing attention on a 

burning candle to see an image of your own brain on a black cloth 
hung before you. The effect is amazing; the method is simple. 
Hang a yard of black cloth against the wall with its center on a 
level with the eyes. Focus the eyes on the upper part of the cloth, 
at the same time moving a candle back and forth about six inches 
in front of the nose. After a few moments, a realistic image of 
the brain will flash onto the black screen. Pass out candles at a 
party, so all can try the stunt at once. 

Pins In Cork Warn Users 
That Contents Are Poison 

P
OISON mixtures put up in regulation size bottles are always 
dangerous. Their red labels are not visible in the dark, and 

anxious parents, rushing to relieve a sick child, are apt to pick 
up a bottle of deadly poison which has somehow found its way 
into the customary position on the shelf reserved for the child's 
medicine. Such mistakes are costly. To avoid them, round 
headed, steel pins should be driven through corks on poison 
bottles. The prick of the pins warns the user that he is picking 
up the wrong bottle. 

Cooling Of Bottle 
Vacuum To Draw 

Creates 
Slivers 

S
LIVERS imbedded in the fleshy 
parts of the body can be quickly 

removed by a vacuum created in a small bottle. The bottle is 
first filled with hot water. When the glass becomes uncomfortably 
hot, the mouth of the bottle is pressed tightly over the wound. 
After a few seconds, cooling causes the air in the bottle to con­
tract. This vacuum quickly draws out the offending splinter. 

Inverted Iron Serves As Heater 

S
MALL i�ons-the type that ladies carry in 
their bags when traveling--can be quickly 

converted into stoves for heating water or 
milk when inverted and held in place by a 
notched base board. A 3"x3" board is nailed 
to base. This is notched to hold handle 
firmly, thus preventing iron from falling. 
I n  v e D t i a n s, M a y, 1 9 3 5 113 



TurniaK an old hobby i.nto a 
businel!t Geors• Cou• of San f'unrino, m&b& miniature 
fu..,irur� eccurately pat!erfted 
after Chipp�.lldalo �hotro( Ova· 
can Phyfe tobleo, Hepp ewhite 
buffet•, and other period fur· 
nliure. He io 7B yean old. 

Prized by the bol!in1>er aJ well 
'"' tlw •xperieftced naanp col­lector are the.a odd-sh aped 
otamps f.rom Taanu-l'uva, tiay 
diotroct in ttarlhern M<>n11olio. 
Theoa iegbtered moil OIIUD.I'" 
.��how aome pe .. anCI at work. 

Pottar •tampl, the coJorfuJ 
nrnin.iature billbuardJu 10 pDpu .. In before World War, ore a11ain 
cumins into fav�Jr •• a n1ean• ol 
adwrli,.in.g:. From AuatraUa 
tome• stamp pic:turin.g f•mou1 
li�i"ll r•rado,., the Plarypus. 
Notion• Poocer Sump S""lery 
Wdt recently formed lft. Chic:•ga. 
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WIT H T H E  
COLLECTOR I 

WIN $5.00 CASH 

CLEAR snapshots and a sto:J,'y 
I.J.Ot longer than 200 words, 

covering your own pet hobby 
or that of a friend, may Vl'in for 
you one of the $5.00. cash prizes 
offered each month for tl:ie most 
unusual and ' interesting hobby 

. . stories. Send your entry to 
the Hobby Editor, MoDERN 
MECHANIX AND INVENTIONS, 529 

· S. 7th St., Minneapolis, Minn. 
Be sure to include a stamped, 
addressed envelope i£ you wish 
your entry to be returned. 

Cbarleo E. Kent, the "puzde 
man'' is •nather whO h•• 
turned hio hobby illla a livoli· 
hood. Deft finaer� creue in· 
tricaM puzzle• in multi�ude of 
deoi�o, oil oril!inal. Mon� 
ara mounted in &1&1!!111 apheres 
-u can be �uilr takell apur. 

N eweot ol hobbieo io <allecl· 
ins of rocket ra•il •r:•mpl, 
lhouflh not bUllY ·� •v����r�itabl• 
yet. That pictured below woo 
deahraed to t:ommem.oral��: 
firol deliwcy of Rocket M�il 
from Halltpohira to hie of 
Wi11l1t, off the En11lish cout. 

Lef11 Hen Gerhard Zucker l6· 
yur·old Germa.11 lnvotstor, io ;!,own 
pl1cin.1 mail rocket in launchins 
�•r4tUs. .au L)'ndngloa, Hant•. 
Eh11la.11d. Polico IIOPP<Od mail· 
carcyia11 fli11ht becau11 he had aot 
obtaiDed permis1ioa from Ho� 
Oftice to c:•rry out experiment. 
Aru,ther- eU•tnPt ia beina: planned. 
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MAIL THIS COUPON ·. 
Ba.rl011r•bt.YidBOa. Motor Co., Dept. MH. MJlwautu. WIB. • . 

ln.Ur���ot•il la motor�7cllruz. Bend ftlu11Cn.Wd fit.,.tare. J �· 
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11\.VI k II Ch . vvor ers ar1ty Stamps Provide Rel ieF Funds For Germany 

Pictured above: are six of nine stamps in Germany•� :fleW cbariry set. Ea('h stamp ha• surtax or added charge, icdlcated by 1mall 
fttlmenls, whi.c:h is turtaed O\'llr b)' government to winter relief organizations. Large numeral is value of r;;rsunp fo:t po111tage. 
Workers in different occupatioou are pi<IUr:i!d im tbis unwu•l tel; other d>roe ot11.111po ohow aoiner, odenti.SI, and 1udse at work. 

A D L E TS FOR H O B B YI S T S  
STAMPS 

SCPF.R-WONDER [>ackct offer-d. containing �Q different 
stamps from Brunei, Tran.sjorda.nia, �orth Borneo, Zanzibar, 
Sudan, l\lacao, Iraq. J.aipnr. Frencb and British Colonies, 
including natives, beasts, sbips, etc . . all for Sc to appru,·al 
apt1licants. Blg iHustrated lists inchu.le-<1. Kent Stc:.mp Com . 
I'""Y· Box B7 (�). Brooklyn, New York. 

SCARCE Iceland Airmail Triangle and fine packet 60 differ­
ent stamps, including Uhangi, Chad, Gahon, Inini, St. Pierte, 
Togo, Reunion-savages, tnaps and animal stamps, On[y Sc 
to approval applicants. Potomac Stamp Co., Dept� 90 5 • 
\Ya•hinQton, D. C. 

\"OU'VE tried the rest now �·t the be;t l \Ve have anSwered :.11 adYe:rtisements. compared p1·emiums, approYals. etc., and 
absolutely proven th;r.t ours are hr superior. Send lOr: for 
"Challenge Offer" witb appto\'als. Bar�iu Stamp Sen•ice, 
13.32 South Hope, Los Angd('s, Califorma. 
MA?.Il\IOTH Mystery Packet of rare stamps for only 10c to 
serious approval appiicanh, also ,-aluabte fr�e TJremiums with 
ev�ry selection .aftcrw.ards, Our stdmps an� better and our 
sen·ice different. Fair-Play Stamp Set'Vice, 1 2 1 5  Browning 
Bh·d .• Los An){cles. Ca lifomia. 
CHOOSE YOLTR PREMitT�lS !  }lll•gle Stamps! Anim�l! 
Dinl! AirmaLU 'rri<::n){lc and :Map Stamr1s! Pi.d.; auy ten 
from Olt1' hig approv�l se:lec.tious. Indose Sc. postage. Stamp 
lmpOJ-ters. Akrao. Ohio. 

l\!AR\'LAND. Kentlloky. Tex ... Commemorative $ \/, s, 
$1.50 ea. White cent and s•llin� Catalogue. lOc. Buying 
list cei1ts. !Oc. Norman Shu1tz, S�lt Lake, Ctah. 
STAMPS! 100 diff. Jc; 500 diff. 35c ; 1,000 diff. 90cl Jllnstrated Alb·1m ( 4noo spaces) 22c. Approvals sent. 'I'atham Stamp Ce. (D9) Sn,.jn�field. �Ta55. 

A lR�•I AILS-Brozil, Chi!�. Columhia. Ecuador, Mexico, all 
for lOc with double premium tJen.ny appro\•a!s. Progres::ii 
Stamp Service, B9S, Franklin Park. Ill. 
105 DIFFERENT. Guinea. Congo. Hyderah�d. etc., -3�t.;­
appto,·al a �pl icants. E�tra-Airmail Set free with above. Htmziker, Box 225-F. ?\Iinneapoli�, �linn. _ 
SENSATION: Airmails from 10 countries; U. S., South 
America ! Pict{ITial::. 1 Oc. A. Steelr. SpTin,gda]e, Pa.. 

STA!IIPS Sent on appro,·al. 5 0 %  .1iseount. Fred Herz­
berf.(. 197 Granlley A\T�,. Elmhurst. IJlinoi�. 
1 1 0  DIFFERENT Stamps Free to approval buyers. Postage 
Jc. 1\1. Iladger Stampco. Milwaukee, Wis. 
TRAnE your stilmJIS. Free inf�rmation. Nat!onal Stamp 
Exchange, 1 1 1 3  Kellum, \Vaco, Texas. 
NIFTY Penny Approvok Send 
�t(lmpco. Yakima 3, \Vasbington.. 

Jc postage, 

Roberts, FREE ! ! !' RuS!ia Ethno�raphic Set. Postage .3c. 
�O l 'f Fourth, Jlaycit�·. 1\Iii-c-'-h'!'ig:.:a::.n::.. __ -:--� 
101 OIFF. stamps Jc with lc appro,·�ls. G·�idar, 1944\V. 
5 1  St .. Chica�o. 

COINS 
S2000.00 FOR le. w� pay the World's Highest Prices for 
old coins, encased pos !age stamps and paper money, Large 
Cents up to $2000.00 each, Half cents :;>250.00, 1909 Cent 
$10.00, Indian head cents $50.00. half dimes $150.00, 25c before 1873 SJOO.OO, SOc Lefore 1879 $750.00, sihoer dollars 
before 1874 $2500.00, gold dollars $1COO.OO, trade dollars 
$250.00, 1822 $5 go]d $5000.00, old paper money $26,00. 
encased postage stamps $12.00, certain foreign coin $150.00, 
etc., send dione for lar�:e illustrated Jist, Romanocoimhop, 
D"pt, 420, Springfield, Mass. 
FRE;E-Foreign coi�. banknote, and large illustrated coin 
catalogue---4e: postage, Souvenic C:llifoTDia R"Dld quarte-r 
size 26c ; $% s•ze 53c · both 6 5c! Round or ootogon, set of 
eac� $ 1 -�0 f App rovals with each order. Tatham Coinco, 
Spnngli,e.d-9, Mass. . 
WE ll U � indian and Lincoln head Pennies I India�beads 
worth up to $SO .00 ncb; Lincolnhead; $2.00 each, uncir· 
oubtecl. Other rare coins, $2500.00. Send 10c TODAY 
for complete list. Dept. MM2. American Coin Co., Tradors 
nld� .. Chicago. 
.$5.00 TO $500.00 EACH- paid for Old Coins. Keep an old 
money. Get posted. Send 10 cents for Illustrat<cl Coin 
,�a.lue Book, 4x6. Guaranteed Buying and Sellin.lit Prh:t::�. 
Coin Exchange. Box 17, I.e Roy. N, Y, 
FOR SALE: Old American Large Ce11ts. Flyi11g F.ogle 
Cents. Nickel Cents, Civil \Var Cents. 2c Jlieccs. 3c tdcces, 
10(: �ach. 5 foreign coins and S bills, lOc. l�enz, 50 Stntion L. New York Cit�·-

STAll-IPS. Coins. Indian Rel ics. Beadwork. Minerals. 
Curios. Illustrated catalcgue and arrowhead 6c. Lemley Curio Store. N orthbranch. Kansas. 
WE PFRCHASF; All Indianbead Pennies. Pricerauge 5< 
-�55.00. Purchasing catalogues�lOc.. Photont1mismatic, 
100 Forsyth, New York. 
HIGHEST Prices paid for Indian Head Penni�s. Send 
dime for list of those wanted. Coin Sboppe, Box 407-J\!J>!, 
Ottawa, Ill. 
OLD li!ONF;'Y Wanted. $5.00 to $2,500.00 each paitl for 
old coin5. Buyins- catalog l Oc. Robert Cohen, Bnx 483. 
]\J t' "'kngee, Okla. 
\\'E lll.."Y 1 907 Indi•n head ceuts, Full information one 
dime (coin). Mattick, Box 345�,Aitoona. Pa. 
'SAY..: COTNS� C;llt::<lllogue :lnd for�!gn coin, one d;me. 
Carolina Coinco, Box 503, Charleston. S. C. 
CALIF. gold tok�11s; $�-25c. $}�-50c. Paul Summers, 
Sa\!trton. Texas. 
WIN $�.00 . CASHJ-Send in pboiollraphs ..,.,(Sior.yOf your .coin. stamp, or iiillny olhQr unusual hobby coJJecrion. oc- that of a Eriendw Be sure tq, include c-et\lc-n postag1t if you wane )'OUl' photographs returned. Prize:s are awarded 
each month for the most unusual aad interesting ehtries 
co,..ericg hobbies foJlowed by our readers. Addren Hobby 
Editor, Modern Mecllanix Publishing Co., Minn�opoli.!, Minn. 



N EW L O W  P R I C ES O N  
GOOD"'EAR,�i .. estoue, Fl SK 
U.S., G oodrich , and o� . .  

H EY. F E LLOW I 
YOU'RE DOl N6 80! 
ARE  TH E S E  TI RES  
I N  GOOD SH A P  

THIS 1 2  MONTH 
G U A R A N T Y  B O N D  
REALLY PROTECTS YOU 

Drive YORK TIRES at high 
speed over 'l:he roughest roads. 
These tires can really "take it." 
Thousands of hard drivers 
vouch for their unusual stam­
ina. Users say, "York Tires 
stand more punishment and 
give more aervice than other 
reconstructed tires." Try a set 
yourself. See how the original 
York process of reconstruction 
gives to tires the stubborn 
kind of toughness you know 
you can depend upon. 19 years 
of success back of every tire 
we sell. Then . • •  you have the 
additional protection of the 
iron clad York Guaranty Bond 
. • .  a 12 month written guar­
antee of 100% satisfactory 
service . . .  you to be the sole 
judge. No "ifs" or "ands." No 
arguments. Don't wait. While 
York prices are lowest in history, get 
your order in and enjoy these su· 
preme values. Send at once while 
these low prices are still in force. 

ALL TUBES BRAND NEW 
e G U ARANTEED e 

e N EV E R  B E FO R E  
S U C H  Q UA L I T Y  AT 
S U C H  A M AZ I N G LY 

L O W  P R I C ES 

BALLOON T I R E S  
Size Rim Tires Tubes Size Rim Tires Tubes 
29x4.40-21 $2.15 $0.85 30x5.25-20 $2.95 Sl.15 
29x4.50-20 2.35 0.85 3lx5.25-21 3.25 1 . 15 
30x4.50-21 2.40 0.85 28x5.50-18 3.35 1.15 
28x<.75-19 2.45 0.95 29x5.50·19 3.35 1 . 15 
29x4.75-20 2.50 0.95 30x6.00·18 3.40 1.15 
29xs.00-19 2.85 1.05 3lx6.00-J9 3.40 1.15 
30x5.00-20 2.85 1 .05 32X6.00-20 3.45 1 .25 
28x5.25-18 2.90 1.15 33x6.00-21 3.65 1.25 
29x5.25-19 2.95 1.15 32x6.50-20 3.75 1.35 

R EG U LA R  C O R D  T I R E S  
Sire Tires Tubes Size Tires Tubes 
30x3 $2.25 $0.65 32x4 4 $3.35 $1.15 
30x3 )-> 2.35 0.75 33x44 3.45 1 . 1 5  
3lx4 2.95 0.85 34x4 4 3.45 1.15 
32x4 2.95 0.85 30x5 3.G5 1.35 
33x4 2.95 0.85 33x5 3.75 1.45 
34x4 3.25 0.85 35x5 3.95 1.55 

HEAVY DUTY TRUCK TIRES 
Size Tires 
30x5 Truck . . . . . . . . . • . • . • . . . . . •  $4.25 
34x5 Truck . . . . . . . . . • . . • . . . . . . . 4.25 
32x6 Truck . . . . . • . . . . . . . . . . . . . 7.95 
36x6 Truck . . . . . . . . . . . . . . . . . . . . 9.95 
34x7 Truck . . . . . . . . . • . . • . . . . . . .  10.95 
36x8 Truck . . . . . . . . . . . . . . . . . . . .  12.45 
40x8 Truck . . . . . . • . . . • . • • • . . . . .  15.95 

Tubes 
51.95 

2.00 
2.75 
3.95 
3.95 
4.25 
4.95 

T R U C K  BALLO O N  T I R E S  
Size Tires 
600-20 . . . . . . . . . . . . . . . . . . . . . . . .  $3.75 
650-20 . . . . . . • . . • . . . . . . . . . . . . . .  4.45 
700-20 . . . . . . . • • . • . . . . . . . . . . . . 5.95 
750-20 . . . . . . . . . . . . . . • . . . . . . . . .  6.95 
825-20 . . . . . • . . . • . . . . . . . • . . . . . . 8.95 
900-20 . . . . . . . . . . . . . . . . . . . . . . . .  10.95 
97 5-20 . . . . . . . . . . . . . . . . • • • • • • . .  13.95 

Tubes 
51.65 

1.95 
2.95 
3.75 
4.95 
5.65 
6.45 

All Other Sizes in Stock 
S E N D  O N LY $ 1.00 

deposit with each tire ordered. ISend 
$4.00 deposit on each Truck Tire ordered.) 
We ship balance C . O. J?. DEALERS Deduct 5 per c ent tf �:;� ls������"J' ;;�g�� WA N T  E D 
NEW-GUARANTEED. 
Tires failing to give 12 months' 
service replaced at half price. 

O R D E R N OW A N D  SAV E  M O N EY 
YORK TIRE AND RUBBER Co 3855-59 Cottage Grove Avenue 

• Dept. 5009, C h i cago, I l l i nois 

Than!� You fa;· Jlcntion i;1g Jlodcrn Jlccha;u·.t.· and lwN'11tious for Jla:y TVJ:.....�a rVriting to A ll�:crti3cr-s 1 1 7  



IT 'S  NEW! . • .  A Complete, Powerful, Compact 
Air-Driven Power P lant for Installation in 

Power Gliders 
Ice & Snow Sleds 
'�Wind Wagons" 

Boats, Hydroplanes 
Experiments 
Sea-Sleds, Etc. 

Now you can build lhat nlr·drinn 1·ehicle yuu h:rre 111lway:; wanlcd­
w1thout doubts and worries about JOUl' power plant. Columl)ia )[ulor 
Builder.; otrer thi� fine tmWl'l' planl. :\lODF.RX .Al--t 1!135 A.IllCUAI•"'T 
EXGI!'\E�. Contllkte with all c:;sentil\1 e<1uipment and propellor al 
on1y $3�•.110 � 

The ''AeroMotor" 1s a snappy, rellable, two-cycle, single C)'ltn<ler 
alr-cooled smooth rum1in: motor, deltorering a run, pul::tng l:! h.p . . . . 
to carrr rou wllt"l't! yDu wish to �o. and give you the thrills of alr­
dl'iven trard U\'Cr lancl m· water-en•n in the air! 

THRILL ING SPORT 
M.an:v persons hnt"c thrilled to the 
sport or alr-drln:n ha,·cl, on icc 
and snO\t' tn winter; o\·er water 
or lnnd in summrr ; but I he crude 
and u n s a t l s f n r. t o r y  converted 
motorcycle and �utomo�ile ('0-
gtncs IJR\'e offered thr. only at"ail ­
ablc low-priced power plantR, 

. 01� 
� 

Pl'C!\'l'n lln:.l' thousand,; from enJoyln� this sport. 
\Ylth lhe amazingly simple, l'�llahleo ancl lttw·p\'iccd Columbia AC'ro­

Motor you llt'<'d \HH'l'Y no longt'l' about :•uur power plant. \Ye ha\·e 
tak<'n care or that. ami at a lower prire than rou would lu· a,{ked to 
pay for tht' cum·cr::oion cost alone on a motor<'yclc or auto engine ! 

AeroMo tor is Built for the Purpose 
Write lm:1ay for full  details Rhout At>ro�lotor. There h 1\0 obligaliun. 
. . . Or · M'nd rour order dh't>rt . . . nr makr a deposit on �:our .\.er"· 
l\[ultll' to a10sur<' earb• llelivcr;-.-. Rhould you decide not to pul'!'hil.�t" 
nfler txnmlning our literatul'e, your dt>postt will be tmmedtatel)' anti 
chccrfullJ• refnnc.led. 

USE THI S  COUPON NOW 

Get Your Share of Summer THRILLS 
(Please enclose stamp) 

COLUMBIA MOTOR BUILDERS 

Dept. 2-B Security Building Portland, Oregon 
0 I arn enclosing �!amp. Send wt lhout obligation to me. full delail� 

of 1he new $35.00 Aero)lotm·. 
0 I am enclosing $10.00 deposit. Please place my name on your dc­

ltvcry scht:dule. holding my·Aero)(olor for early dell"en·, t;encling 
me at once full details : if I dl•clde not lo purcha�c I undt>r3tand 
you will re£und mr monE'y. 

0 I am enclostn� $35.00. nu::�; m:r Aero:\lotor a» ta,;.t as pott . .;.fble, 
along with FREE plans on building air·drin•n boats, sled.;, gliders, 
etc. 

NA:IU: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  . , 

ADORES� 

TOWX . . . . . . . . . . . . . . . . . . . . . . . . . . . .  STATE 

Meet The Dispatcher 
[Continued from page 69] 

before his rattling telegraph, shooting orders 
East and West to both ends of the line. The 
passenger trains are running on time. Extra 
492, with no time card, or established rights, 
must make all its meetings from direct orders. 
He issues such orders and sits back for a rest. 

And something goes wrong. An engine is 
failing for steam; a box is running hot on 
a manifest train scheduled to run a train of 
perishable fruit through on record time with 
rights over all but passenger trains; a track 
walker has found a broken rail; the valve 
of a water tank is sticking-and due to these 
delays he must reconstruct his work all over 
again, change his meeting points, let fast 
trains by slower schedules-snapping out his 
orders in a frenzy of haste but ever mindful 
of that one vital item SAFETY! 

Bad Weather May Disrupt System 

Something is always happening on a dis­
trict of the ordinary railroad. Something is 
always taking place to demand his best efforts. 
Weather conditions make him tear his hair. 
He has allowed a tonnage train, a long freight 
with a capacity load for the size of its engine, 
to leave a terminal. The wind was but a 
breeze at the time but an hour later it has 
suddenly risen to a gale. The engine is forced 
to double a hill because of the wind pressure 
against the long string of cars making it im­
possible to handle so much resistance. The 
train-crew was forced to uncouple the train 
and take it up the hill in two sections. West­
bound passenger 517 was held up 10 minutes 
as a result. More trouble. He will get a 
sarcastic letter from the trainmaster about 
that. Poor judgment in overloading an engine 
under existing conditions-

Traffic Must Be Kept Moving 

"How's nine?" some one down the line in­
quires. "How many tons shall we give the 
WP-8?" a yard master asks. "Who's going 
to pick up our car of stock ?" an agent wants 
to know. "How's everything coming?" the 
trainmaster asks from the other end of the 
district as he checks up and keeps track of 
things in general. The dispatcher answers 
one and all of these questions in a flash. 

"Extra east has a car derailed at the head­
in switch-" comes to him over the wires. 
This complicates matters. The road is sewed 
up tight as a drum until that car can be re­
railed and the main line cleared. He orders 
the "big-hook" otherwise known as the 
wrecker. 

He slams out orders rapidly. That one mis­
hap has made an entirely different railroad 
out of the one of a few moments ago. H e  
puts trains o n  the sidings s o  the wrecker will 

[Continued on page 144] 

1 1 8  Tltallk You for Mentionillg Modem Mecltaniz and l ll<'CIItions for May Wltcn w,·itillg t o  A d<·crtisc•·s 



BOYS! THROW YOUR VOICE 
Into a trunk, under the bed or 
anywhere. Lots of fun fooling 
teacher, policeman or friends. 

THE VENTRILO 
a little instrument, fits in the 
mouth out of sight, used with 

above for Bird Call• etc. Anyone ean uoe it. 
Never tails. A 64-palle 8ook on Yen­

and the Ventrllo. All lor 10c Postpaid. 
SMITH & CO. Dept. &19, RACINE, WIS. 

It. ill now eaey to print your 
anapllhou 1\•d otber photU!!I on 
any cloth or oth�r fabrie !!IUr­faee--cu!!lbion!!l, pillows, hftod­
kerehieb, ll<:!arfll, lie11, h�iery, 

���6Ti�����b���;�i�
o
::;��bi�: Will noL f:'lde or rub off-Ion��: 

laatinc. Eomy lo do. Ju1t fol­
low n r�w !imple dirccticms. 
One bottle ie good for a.bout .1§0 prinls in RICH TONES. 
Thoroua::hly pracl.ica.l. 

Price for Complete 
OutHt, only 25 cent• 
postpaid. 

SNAPPY JOKES. A eDitndid collection 
ol rich and rare iokee. compiled by a jolly 
bartender lor etac p&rtiee, emokere, etc. 10c. 

PORTUNIE TILLING IIY CARDS, dice, 
dominoea, cryel..,l, etc. Givea metolliUC of 
every card. how to deal and lay them out, 
etc. Prlo•10o poat.pald. 
LORN TO HYPNOTIZE. Book teU. bow 
to hypnotise, bow to produce eleep, how to awu.keu. a 1ubjeot, medical hypnot.iam., bypno­
thm in. dl•cesoe, how to hypnoti:�e animaho, 
etc, Prlc•'10oiPGatpald. 

The Art of 

D A N C I N G  
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.. I f  you do a n o t  add . • .  � INCHES 
T O  Y O U R  B I C E P S  
rHREE INCHES TO YOUR CHEST 

, • •  it won't cost you one cent!" 
Si"-rud: GEORGE F. JOWE"IT TWO solid inches of tough, sinuous muscle 

added to your bioeps • • • three inches to your 
chen , . 4 or it w-.1-�'1 con yau on.e p42!nny! That'' my un• 
quali6ad agft'em.entl 

You wilt not only increase your bicep:�, but every part of 
your body will be developed proporcion.alely � ... • I'll 'how 
you how to add 4t least 3 incbes to your chest I • •  rn·ihow 
)'OU how to get lithe, U1U$(UI'It legs that will be columns of 
pow•r for .speed and endunnce • , , )'OUt wh<J1e body -wiU 
vibrate with mu;eul;:�r enerf:)', pep and health! Wouldn't 
you like a hc-man':s bicep tlke. the idealiU!d fi.gllre above? 

T•ke my futl course, H it does not do all I say • , • if you 
are not tomp.l•r:aly �·ill[i,fi.ed • • •  and you are tba judg\l • • •  it 
won 'I cost you obe penny! 

Send for "Moulding a Mighty Arm" 
A Special Course for ONLY 25c 

It will be a re\'e[ation to you. You can.'t roW a mistake. 
Th1111: assurance of the stroneest armed man in the world staads 
behind this couue. I give you my secrets of development 
illustrated and explained as you like them. Mail your order 
now whilQ: you can scill pt this course fo.:: only 25c� 

I will not limit you to dt.t .!IE'dt or chut - . _ Try a1lY onQ: of 
my test courses listed below at 2Sc. Or, try all six of them 
for only ,n.oo. 

Mail your order now and I will include a FREE COPY of "'NERVES OF STEEL, MUSCLES LIKE IRON." It is a 
pric.:ll!lle�' book: to th� strength fa.n and muAde build@r. Full 
of pictures of mat\l'elou!ll bodied m�n who teU you decisively 
how you oan build symmetry and strength the Jo.,ett Way! 
Reach out-Grasp chis sped at o.fer r 

o ept. 376<, 422 Poplar st., soranton. Pa. 
GroT� F. Jml•rtt : Sencl, b:r rdurn matT, 
prtpa:lt'l, the rour . .,e� c:he<'k�d bdO',.,. rar 
\\"!l1('h I am r-mlo;1n;:---

D :uouldfn�: a ":\Hght:; .-\rrn. 2-'>e. 
= )louidlng a )fi ghty Back. 2-'5c 
- :\Joultlin� a )J1ghty GrlP. 2!'/c 
� :\fould1ng a )Il&:hty Clle�t. 25c 
S :\[ould1nc lllghty Le-gs. 2.'ic 

GEORGE F. J O W El",- - �1rong :\Ion P.tunt.:: l!adt Fasy, 25c 
"Champion of Champion•" � AH 6 Books fa< $1.00. 
r.:�rne ......  Age 

Add"""' 

Cotttpleting Midget Miller 

[Continued from page 112] 

%" strap iron and welded or bolted to the 
shift lever shaft. A pipe, held firmly to · the 
sliding plate with strap clamps, passes 
through the other end of the connecting rod. 
This end turns freely so that when the shift 
lever is pushed forward the sliding plate and 
motor move forward. If you wish to have 
a firmer mounting for the motor use two con­
necting rods, one at each end or the sliding 
plate and held by one pipe across the plate. 

How th� Shift Works 

On the countershaft is ·an inverted V pulley 
3'' in outside diameter. When the plate is 
moved back by the shift lever, this pulley 
engages the V of the big double V pulley 
on the axle. The inverted V pulley is of hard­
wood. This loosens the forward drive belt, 
and causes the car to move in reverse. When 
the shift lever is down, the motor is pulled 
forward, together with its integral counter­
shaft, and the V reverse pulleys are pulled 
apart and the forward drive belt tightens 
up, thus giving forward motion. When held 
in neutral position, the V friction pulley is 
not in reverse position, nor is the forward belt 
tight. Thus the motor can run when the shaft 
lever is in neutral, just like a big car. 

The throttle for the motor is one of these 
outboard motor boat remote control throttles 
operating through Bowden cable. It is 
mounted on the forward half of the hood, low 
to the right near the operator's hand. See 
Fig. 1 in Part I. · 

The top of the steering column is supported 
by a clip of 16 ga. c. r. steel welded to a "U" 
channel which forms the bow upon which the 
rear half of the forward hood rests. See Fig. 

3. This channel is %" by lh" in section and 
must be U shaped to bend evenly. 

Building the Body Forms 

You might use any steering wheel, even 
the Ford T. I£ you wish, too, a wheel can be 
sawn out of %" plywood. See Fig. 7. Three 
spokes will allow proper hand grips. 

The body of such a car can be built in one 
of two ways. It can be built out of 22 gauge 
sheet metal, or it can be formed by using 
wooden molds with chicken wire and fabri­
koid cover. The former is the best and is not 
difficult. The latter costs more, is a trifle 
easier, but is not as satisfactory. 

Temporary molds are made for both the 
front and rear halves of the body. That means 
a mold must be made for the front portion, 
and a mold made for the rear portion. Cheap 
lumber can be used for this, and it can be 
roughly planked with strips of wood to form 
a boat-like mold. Then the sheet metal is 
hammered into sh:tpe with a leather faced 

[Continued on page 129] 
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Seven Tools In One 
Mortising, Rout1n1, Drilling, C:arvlna, 
Sanding, Shapina and Surface Crindinl 

IIHAPINIII 

&Alii DING 

THIS remarkable new "DELTA" Bench Type Drill 
Press performs these seven operations effi.e�enUy. c.on­

venient[y and accurately. 1!1 almost a oomple:te workshop 
in one tool. Built to stand up under heavy produetion 
woTk-yet Is pTieed so low as to be within the Teach 
of every llome work!!hoP OlVller .. A brand new "Delta" 
mod�J. A quA1ity 't.tlol th1"0UI!hout-with Tmmei'OUS :inter­
esting features. For full details mail the coupon TODAY I 
A CeDiplete Liae ol Motor • Driven 

WOODWORX.ING TOOLS I 
"'Mta .. Woodworking- '[;nits a-ro conTenient, portable and cOlll.• 
pact.. .A!l are an.ilab]e in a. large ,·ariety of combinations and a.t 
i�� tsg��o.lls:;�cr�������.nmo!,�i���s":u �:��: \��n rnr�1'

u
"�f��g�':.���:���ndlng and IMorti�Lng Al'act1moncs.._ 

FREE CATALOG 
Send coupon so your na.rne will be placed on the mai1ing 
list to receire tl>e 1935 Delta catult>lr Witbcut rleluy. J::n­
close oull' IOc &t same time for Book of Practicul Delt� 
����c

t
�.lll�2 :ii�,�=. 

o
fw��k'i�ll<�:!��g!���o�g���� \��� 

illnstrn."'�iou;;-a.ncl complete directions. 
DELTA MFQ. CO., 3775 Notth Hollon S�ree\ 
Dep�. MSJS Mllwaukoo. Wis. 

BORING- DRILLING; 
1-----�-------------------· 

DELTA mFG. CO., 3775 N. Holton 8Uaat I 
I Mllwou�eo, WI•., Dopl. M535 1 
I I enclose 1 Oc (!litamtJs or c-oinl fnr which plelt!>e s�nd 1 

me [)':le copy of nl.-,.a.ctielll Deltn. Proje�ts.," .Also plu(•e I I n•e on �·our m• fllnR Hst to receive 193 5 Delta c�talog I 1 of Q.UR-lity motor-driven woodworkil1� tools. I ;��:���:::::�:::::::�:::::::::::::::::�:::::::::::::::���:.!-�:-:-:-�:::�:::� ! 
MORTISING 

1 :1 ('li€'<'k hP.re If YC'\ll ue n Jletta. nser Jum·. I ·-------------------------' 

Turn Cheap Oil to6as Heat 
BIG SPIECIAL$-
30 DAYS ONLY 

100 s�,.triE�t•r AIR PISTOL 

I ' 
I 
' i 

Xo license� pcnvd�r or ·pumping. For target 
s:tualt game, rah. etc. Young men or grown-ups "" 
find these ideal. ·�ven 011Hle, slron�:. powuful, �fl3�' 
loa. ding; hU't')' metal, wood ;;toeks. 'i' in. or.e1·al1: ll't. 
1 lb. 500 sUe I 88's fREE. :E:.1:rra Shut. :iOr pt'r iiOO. 
Z\o. X�lOO, nickel only {regular $�1. Special . . . . . . . . • . .  . - u  .$ S.95 
K�enftr• sin gle Shot. 200 BB's. Dut�. 'Titr"d Fret . . . . . . . . •  , 2.00 Haenel XV Rifle, single shot (List 'il S�teel211 . .  .• . . .  . • • •  •• • 4.95 Cl"n,�'""" Air Rifles: 2� taL Single----$8.95: lttJ'It'rtter . . . . . . . Ul.95 
Benjam I n  A It RUles; s:imde shct-$4.95: H.enc(lt�r . . . . . . . . .  - . 6.!15 

s,� Th'JilJ�j·t Orl COD'�. b'rnd 8� 8fnmp /IJr b�r!]nin ('(f/Ul(JQ. 
LEE SALES CO. (Dept. M ) ,  3S Wcs< 32nd St., New York 

Engineer 
Diesel e.ngin98-because of their hJgh 
emciency. dependabllity and economy 
of opera.tion-are fast replacing stea.m 
a.nd gasoline engine8 in power plants. 
motor trucka s.nd bwscs, locomot.ivcs 
and ships. tractors, dredges. drills, 
pumps, etc.-<J{Jening up steady, well­
paid jobli Cor DJesel-tramed lll6ll. 

You c.on ret the necea=:v trninln� nt bome 
on all tbe In t-est Diesel development:!- two­
and lour-atroke cycles; ooltd- ood �11'-l!ljectloo 
fuel BYBtemB; low- o.nd bigh-apeed 3Jld hea."VY 
duty types: D1esel-<llecklc generating on• 
tema, etc. Courae includes all tex:tmo.terl&I­
IIVI th special diagrams moll:lng possible quick 
•mdemmndlnll ar this new type or .Power. 

Dleael Englneerlnll oilers you a cltance to get Into a neld that \son the UJ)!P"ade and cont1nually expanding �one 
tba1 wlll require more and ttwre Dlesel•trntned men for the ne1:t 25 ye.o.rB. or na king ns you need to work. A very 
Jmoortant. part or our Bervice ts that, When tbc ��udent ha!!l r-oropietecl hts traintng, we belv hlm Bearch outa.n 
opening: 1n tbe D1eset Engineering deld wbere be ca.n be liiUre of ste.D.cl:v ndvancemHct. with an ever-tc.creaalog 
re.,.�rd ror Ills fol'e!lgbt.edneM In getting traln.1ng. Write to !lay lor rree BUlletiQ, No obligation. 

An�teriean School, Department DS28, Drexel Avenue at 58th Street, Chicago 
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THE WElL COMPANY, INC. 395 HILL ST., NEW HAVEN, CONN. 
Gentlemen: Send me F R E E. your illustrated folder describing The 

Weil Belt and full details of your 10 DAY F R E E  T R I A L  O F F E R. 
Name • • . • • • • • • • • • • . • . . . . . • . • . . • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

City . . .  · • • . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • • • • .  State . . . • . . • • . . . . • •  
Use coupon or send na.me and address on penny postcard 

M·l· k M F t desire to contact 
I WaU ee anu ac Urers earnest men to 

work and learn 
Electric Arc Welding in their laboratories at the School or Engi· 
ncerlng. Small training Fee. Accepted applicants will be fully 
tl'aincd until ready to pass rigid test and assisted in securing 
employment. 

A r C We I d ·1 n 
g presen�s one of the outstanding op­

portumties for steady income and 
futurtJ success. Welding is growing 

rapidly, replacing large and intricate castings, rivets, nuts, bolts, 
screws. It ls commonly used in assembling cranes, hoists; bridges. 
structural steel work, etc. No limit to the application of welding 
to industry, in<:reasing durability and reducing manufacturing 
cost. There is a decided shortage of properly tr�ined welders. 
Why be content with ordinary work, hit or miss jobs and low pay 
when in a short time you can become a trained Specialist in 
Welding? 

· 

........__M I L W A U K £  £ _..., 

5CH4\L of ENGINEERING 
jMliiuie of tf£ctrotechnicJ, 

_M� Et!l:::!.·� !2Y ..!.!!!'.!:. !!:'.!!:.!!!!.!!:'.!!!!.!!:.!!.i!:_ 
Without obligation send Free Booklet "The Dawn of a Gigantic 
Industry and its Outstanding Opportunities.'' . 

Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Age . . . . . . . . . . . .  . .  
Address 

Raise Frogs for Big Profits 
[Continued from page 102] 

sandy loam soils will invariably leak so that 
proper water levels cannot be maintained. 
A leaky pond can be made watertight by 
treating it with clay or "adobe." Clay or 
"adobe" from any available source is mixed 
with water to the consistency of a thick 
muddy "soup," which is then scattered about 
through the pond. The escaping water will 
carry the "soup" into the leaks and seal them. 
Several such treatments may be necessary 
before the pond is thoroughly watertight. The 
size of the pond will also determine the 
volume of the treatment. Following such 
sealing of a pond fertilization will be necessary 
to encourage plant growth. Well-rotted cow 
manure is by far the best frog farm fertilizer. 

Raising Food for Frogs 

Once the water areas have been prepared 
and cultivated to a luxuriant growth of the 
aquatic and shoreline plants known to thrive 
best in a given locality the culture of frog 
food becomes the next step. Food culture 
pools should be created for the raising of cray­
fish (Cambarus clarkii) and top minnows 
(Gambusia) .  Top minnows and crayfish may 
be raised in the same pools. A great deal of 
the food of crayfish is plant life, but they are 
also scavengers. They will thrive upon al­
most any organic substance; table scraps, 
boiled potatoes, stale meat, etc. Crayfish 
multiply rapidly and may be transferred to 
the frog pools as needed. A low, solid board 
fence, or a low fence of closely-woven wire 
will keep them from migrating from the cul­
ture pools. Top minnows bear their young 
alive and are very prolific. Their growth may 
be speeded by giving them an occasional feed­
ing of bread crumbs, corn meal, or dried 
ground shrimp. Top minnows also feed upon 
the larvae of mosquitoes and are invaluable 
for abating the mosquito nuisance that would 
otherwise arise upon any frog farm. They 
may be seined out of the culture pools and 
transferred alive to the frog ponds according 
to the food requirements. 

Screen Fences Keep Out Marauders 

Dragon flies, water beetles, and various 
other insects prey upon tadpoles just as 
turtles, fishes, hawks, owls, shunks, foxes, and 
various other creatures prey upon both frogs 
and tadpoles. Tadpoles, however, may be 
raised under complete protection from the 
egg to metamorphosis. This is done by plac­
ing adult breeders in tadpole rearing ponds 
screened and fenced against all enemies. The 
adult frogs are removed from the pond as soon 
as spawning is completed. Tadpoles are 
scavengers and their growth is speeded by 
feeding them boiled potatoes, cooked cereals, 

[Continued on page 132] 
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TOUCH A BUTTON !' 
LIGHTED CIGARETTES 

COME OUT OF MAGIC CASE 
IMAGINE this I You take a beautiful case from your vest 

pocket I Automatically a cigarette and a flame appear. 
You puff . . . and a LIGHTED, ready-to-smoke cigarette is 
delivered right between your lips. Smokers crowd 'round 
t�.·hell you use it . ..  � they gaze in wonder . . . ev�ryone of them wants a 
Magic Case. Just usc a Magic Case h•lf a dozen tioes a day and you will get a money-making thrill such as you never had before. You cau hand out l\lagic Cases almost as fast as you can take in tbe money. 

Make up to $16 a Day! 
Yott never saw anything like the Magic ,_ ••• Case before in your life. It's got No,·eltr, Ill! Pr3ctical Utility, Universal Demand, Let me send 
one to you for 15 days' trial at my risk. Just use it . • •  
show it . . .  watch smokers rEach for it . . . eager to 
huy. Agents are coining mo1:ey fast. You c:an� toa. 
Write quick. 

Raise Giant Frogs 
Up To 1000% Profit ! 
START BACKYARD - ANY CLIMATE. 
Small pond starts big business . No experi­
ence necessary. No equipment except fence. 
Raised in north and south. 
UNLIMITED MAR KET-NO COMPE­
TITION. Breeder lays 10,000 eggs (833 doz.) 
each year. Bullfrogs sell $1 to $5 per dozen. 
Biggest money-maker you can raise. 

SEND F O R  FREE BOOK 
Get the facts on this new uncrowded industry NO\V ! 
Our big FREE illustrated book "A Fortune in 
Frogs" explains everything_ Send post card or 
letter TODAY ! 

AMERICAN FROG CANNING CO. 
"Originators of Canned Frog Legs" 

Dept. 1 19-E New Orleans, La, 

World's LARGEST Frog Market 



" I11Provein 
the first '1 days 
You can bave a 
Body like .Mine!'' 
D Hl��r�ft�J!h�n�d��a:8,�o:� }��t;o� 
tn �et smashing strengU1 and powerful 
mu�cl�" ! J)on' t thil"'k you ne:f'd dumb­
bcUs. �pring:s or any other contrrtp­
llona:! Doth the11e ideas aro .all bunk--an(l 
I l�>ve PROVED lt. ..!.!1 I oeed ls 1 t/11US to proTe what I un do fO'r l'OU l 
And I don't n�ed any aO{Htl'ltUS 
t'i.ther. In fact, 1 don't bt-lien in 
a,.tlfidal methmts that m61J' shlirl. 
:rour dtal organs tor lite ! NATURAl M•lhod• Are All I Need AbOTe J'OU �Ce liln AdU&l Dhoto 
of how I look today. ::\o rnmclet. 
l1a"o been ''painted on. u Thl.s h: 
the camera's honest proof or \l'hat 
l clld /or MY body. No>< I'm 
rcD:dy to pto"e. \\'ha1i my l:t"<'rllllt of 
Dynnmh� Tension em do for 
"YOURR! A few years ago I wa� a nhsdca.l l!Te<"k, a 
97' -:pound veBkling-flat chc�te<l. o.rms. nntl legs llke plpestems. I wa � Wol��ted. l �tul:l.le!L 
nl}·.self. Then I found a TJet�� t'PilJ to buLlil 
myself up. A way that wail simplt, natural, 
qui�b:, and �un t ··nynamJc T�slon" 1s 
what I called it. Jn a short time I bad the body that hu twtce won the title of "'Th� 
World's Most Pe[rectly De1·eLoped llau." 

Get My FREE Book p��!Ja::P:�r:!�:"w�:� 6�=-����r:,.e��� a� 
:rca:!:: ��1·:�YII!�u�",.����e�?klet. ftUcd wtth 

te�1:1v���tit�·N�":!� :.�hlrE"Zttz,�oolr I whh:h 
I juflt wan1: to wi.YII :you �)roof that I r.o1n.do for yr.u 

:The!� ! ::::r�:fe���:1S:n�gr:ql����$.V: ..ii� 11ma�hm.g "tren.gtl\, & chest whlcb ll!ltaollll out ..:.lfd and mull<'lular. 1ond •• 41'Uln1,. deYelopad body that will trl.l!oke oth,en loolr lUte dwar!ll!l next to you, 
�hil thJ• rou�on TODAY! CRAl!Ll�S 

ATLAS. Do�t. 65, 115 E"'t!3rd St., N. Y. c. - - - - - - - - - - - - - - - - - - - -
CHARLES ATLAS, Dotpt. 65 l1S Ea•t 23rd Street, New Y•rk, N� Y. 

I wl'lnt thM Droo( th�t )'OIJT �rstEm of D�m:ilmlo Tll'n&lon n·ill mnke a 
Ne\� linn M h\c-p;i\'e me a healthy, hu:;ky body and big mu:�.cle tJcve-1-
{lf}ment. Send me )'OUr tree book, "E'f'erlasting Health and Strengtll. 1 '  

J'oiarne I • , • � , , • • • • •  , , , , • , , • • •  , • • • • • • • •  _ _  • • • • • • • • •  � • • • • • • • • • • • • • •  

(Plcade print or \nite :platnly) 

-�ddr••• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Clt7 . . . . . . . • • . . . . . • • . . . . . . . . • • . . • • . . . . . . . • . . . .  Staoo . • . . . . . . . • . .  fb 193:1, Q. A., Ltd. 

Smallest All-Electric Radio 

[Continued from page 92] 

the voltage to just about the right value for 
the filament. To shut off the radio, simply 
turn out the table light. 

While too much should not be expected o£ 
this set in the short wave bands, it will give 
excellent headphone reception on the broad­
cast bands. With careful adjustment of the 
antenna trimmer condenser each time a plug­
in coil is changed, a surprisingly large number 
of short wave stations can be picked up. On 
strong local stations a magnetic speaker may 
be used with surprisingly good volume. 

All parts are mounted on a 3¥.!"x5" metal 
panel and on a wood base of the same size. 
Care must be taken that the panel does not 
come in contact with any grounded objects 
such as steam or water pipes. Though the 
tube will not be damaged, one winding of your 
coil will burn out. Reversing the plug in the 
light socket will give the proper polarity to 
ground the set through the electric light line 
and produce greater volume. Do not touch 
the metal panel until you are sure the plug 
has the correct polarity to ground your set. 

ttHole-in-Ground, Furnace Plans 

[Continued from page 98] 

8"x12" inside dimensions. The upper half 
is called the "cope"; the lower, the "drag." 

Dig some clay from a creek bank and pud­
dle it in a tub until it is about the consistency 
of good cream gravy. Screen off foreign mat­
ter such as sticks and leaves and let the clay 
dry into a cake. Now pulverize the cake, mix 
one part clay to about ten parts sand, and add 
sand a little at a time until there is a good 
bond when squeezed in the hand 

Place the drag on a smooth clean board, 
set in the pattern, and dust with fine sand. 

Tamp screened sand into the drag until it 
is firmly packed full, turn over, dust with 
parting sand, and set cope in position. 

Place . a cone-shaped peg upright in the 
sand near the pattern, then s.::reen and ram 
the cope with sand. 

From the drag, carefully remove the pat­
tern, patch up any defects, and scoop out a 
groove to the pour hole. Repl�ce the cope, 
set a weight over the top, and slowly pour in 
your metal. 

To heat the metal, dig a hole in the back 
yard, a little larger than the graphite or clay 
crucible you are using and about twice as 
deep. Dig a small trench from the bottom 
of the hole and lay in a short piece of pipe. 

Attach the hose of the cleaner to the pipe 
and build your fire in the hole in the ground, 
using paper and kindling wood. Start the 
blower slowly, fill the hole two-thirds up 
with coke, and set your crucible on it. 
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Secret of Hidden Power 

[Continued from page 41] 
It isn't true. It is not the standard, it's the 
new that people buy. 

The immediate need is for new things which 
the public will feel it can not do without. We 
must recreate the desire to buy. The world 
is crying for new improvements on nature. 
And it is amazing how little we really know 
about the simplest natural things. 

One of our biggest problems is to answer the 
simple question: 

"Why is the grass green?" 
When men can answer that question thor­

oughly, they may have achieved something 
as important as the discovery of fire. For that 
question involves the whole vast mystery of 
how nature turns sunlight into energy. 

All Energy Comes From Sun 
You plant a kernel of corn or a seed of 

grass. In a few weeks or months you get a 
blade of grass or a corn stalk weighing many 
hundreds of times as much as the original 
seed. Then you can burn the stalk, put the 
ash back into the ground for fertilizer, plant 
another seed, and the whole marvelous proc­
ess takes place again. Nature takes the sun­
light and converts it into energy. 

If we can find out exactly what reaction 
takes place between the blade of grass and 
the sunlight which beats down upon it, we 
may be able to transform sunlight into energy 
ourselves. 

Every bit of energy used by mankind came 
originally from the sun. The sun, beating 
down on prehistoric forests, produced the 
coal which we burn in the boilers that turn 
our power generators. The sun, beating down 
on rivers and oceans, keeps in operation the 
continual circulation of water over the face 
of the earth which turns our turbines at 
Niagara or Keokuk. 

Keep Trying for Success 
But at present, not knowing the processes 

of nature, we have to let her take her own 
time. We can use only the energy which she 
has stored up. If we can find out exactly why 
the grass is green perhaps we can put the sun 
to work for us-and what vast wonders that 
may accomplish we can only g:.Iess. 

Thus the future progress of civilization de­
pends upon research. If civilization is to go 
steadily forward the research "state of mind," 
must not be limited to the fields of mechanics 
and invention. It must spread into all fields 
of thought. 

Try it out in your own life. Write "why?" 
after everything. Select an audacious goal, 
keep your mind open, and keep trying. 

That is the way to success. And that is also 
the way, incidentally, to keep from growing 
old. 
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New, il· 
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all about this _light­
est. handiest, most 
portable outboard ar 
Jo"•est price in Evin­
rude history ! Carrie& 
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Unfolding Mysteries of Fly Casting 

[Contimted from page 75] 
gives it the spring and impetus that impels it 
forward when the forward cast is made. It 
can readily be seen that if the line is too light 
to pull the rod back and give it this :spring, it 
falls flat and has no energy running through 
its length. 

It is not necessary for the beginner to prac­
tice on the water. A close-shaven lawn or a 
golf green will do if there are no bushes or 
trees to hinder the back cast. In the initial 
casting it is not necessary to have a leader on 
the line. Snip off the barb on a No. 1-0 bass 
fly, preferably white, as that shows up better 
on the green, and tie this directly to the end of 
the line. A bit of white flannel rolled up and 
tied to the end of the line can also be used. 

Mark a place from which you are to do your 
casting, and then at 25, 30, 35 and 40 feet 
from you, place at each point a white paper 
target, the idea being to work these distances, 
to place your fly on the same. 

Fly Casting Not Arm Motion 
A careful examination of Fig. 1 will give 

the reader a practical idea of the position of 
the rod at the termination of both the forward 
cast and the back cast. Permitting the 
horizontal and vertical planes to run through 
the center of the reel, you will get an idea 
just how far to carry the rod to acquire the 
best results. The rod is carried backward over 
the right shoulder to 15° past vertical, or to 
about one o'cloek on an imaginary clock face, 
before the rod is brought sharply forward to 
the dotted line showing the forward position 
at 45° or 10: 30. At this point the rod is 
stopped momentarily to permit the line to go 
forward, after which pause the rod is dropped 
forward in what is known as the "drop" cast. 

Fly casting is not a full arm motion. The 
elbow is held fairly close to the side of the 
body, while the wrist is permitted to put 
power into the forward cast, with the pressure 
of the thumb concentrated on the handgrasp. 
The thumb lies flat on the cork and never 
circles under the grasp_ 

Left Hand Controls the Line 
In initial casting of the fly it is not necessary 

to carry a coil of line in the hand. Merely 
have a foot or so of line held in the left hand, 
between forefinger and thumb, the hand out­
stretched to the left side, and when the for­
ward cast goes out, feed this line forward by 
moving the left hand toward the first guide on 
the rod. The left hand fingers are hardly 
ever off of the line, except when using a very 
short line. The left hand controls any sur­
plus line that may have gone out, and pulls it 
back. The line should not be completely re­
leased by the left hand. The left hand, con-

[Continued on page 130] 



Is The Dirigible Doo111ed? - No 

[Continued from page 33] 
1920, and the loss of several built and flown 
with hydrogen by foreign governments in 
more recent years. Since helium became 
available the United States government has 
owned and operated four helium airships, 
thre!;! of which have crashed from structural 
failures or a combination of structural failure 
and unskilled handling. 

Our brief experience in the field of dirigible 
development has proved nothing more than 
these thr;oee things- ( 1) That the use of 
helium has eliminated the peril of. fire and ex­
plosion in lighter-than-air craft. (2) That 
we have not yet mastered the engineering 
problems of building dirigibles that are 
structurally safe. (3) That we have not de­
veloped the necessary skill to operate them. 

Those maintaining dirigibles are a failure 
forget that Zeppelin passenger service was 
inaugurated in Germany in 1910 with 
luxuriously-appointed dirigibles, and that 
these airships, fiown with hydrogen, made 
760 flights carrying 14,000 passengers about 
hal£ a million miles up to the World War. 
They forget the German Graf Zeppetin, which 
fiying with hydrogen has met every require­
ment of a successful airship for ten years. 

There is nothing new about those persons 
now advocating adandonment of further 
dirigible development. They're the modern 
version of unimaginative men who jeered 
Robert Fulton and his steamboat. They 
thought the Wright Brothers were madmen. 
Their taunt to the stranded motorist of 1904 
was�"Get a horse!" 

Is The Dirigible Doomed? - Yes 
[Continued from page 32] 

b�en dash�d with each major dirigible dis­
aster u ntil, at last, I find myself forced to admit 
that the principles of lighter-than-air flight 
are fundamentally unsound and can never be 
made otherwise. 

The aerial buoyancy of helium is slightly 
less than hydrogen while the weight of air that 
must be displaced to make a dirigible float is 
governed by the unalterable laws of physics. 
This means that an airship to attain maximum 
lifting power and minimum wind resistance 
must be flown with hydrogen, and if we use 
hydrogen we retain the hazards of fire and 
explosion. 

The loss of the Shenandoah, Akron, and 
Macon has proved that the hope of a safe and 
reliable helium airship is an idle dream. In 
order to utilize helium and attain th!'! sp�ed, 
cruising range and lifting power demanded in 
these ships it was necessary to build them to 
unprecedented size. This subjected them to 

[Continued on page 142] 

I 'LL  SAY IT'S T H E  
G REATEST . 2 2  CARTR IDGE  

EVER BU ILT !  

YOU'LL marvel at the new way 
your rifle performs when you 

load it with Kleanbore Hi-Speed 
.22 's.If you had the instrumentsfor 
measuring the extra speed, reach 
and smash, you'd find this amaz­
ing fact: Kleanbore Hi-Speeds hit 
with more energy 100 yards from 
your gun than ordinary .22's right at the muzzle! 

Think what this means. Less sight adju5tment because 
the Hi-Speed bullet travels faster and flatter. Certainly 
quicker getaway, and that means less time for vermin 
and small game to escape. And you can take longer shots., 
with confidence of a hit each time. Greater accuracy, 
greater range, greater speed, greater striking force­
aren't these worth finding out about? 

;And that's easy. Just stop at your dealer's. He11 show 
you the speed kings of all .22's-the only .22's built 
with a solid brass case just like big game cartridges! 
Now ask him the price, and be prepared for the mo�t 
amazing fact of all-Kleanbore Hi-Speed .22's cost 
you no more ! Free folder sent on request. Remington 
Arms Company, Inc., 
1757 Seaview Avenue, 
Bridgeport, Conn. 

Remint!P.8J 
,., <®E.ID> 
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Build This Coliapsible Trailer 
[Continued from page 96] 

upon these posts while the remaining uprights 
are capped with a %"x2" strip as shown in 
Fig. 4. 

Before nailing these cap strips in place drill 
them at the proper distances for the 1" pipes 
which should project through the stripping. 
These pipes form part of the ingenious system 
employed in raising and lowering the roof. 
They are secured along the frame at the points 
indicated by ordinary pipe flanges, sawn off 
as shown in the detail drawing (Fig. 6) and 
bolted to and through the flooring with Ph" 
lag screws. Therefore it is necessary to lay 
the flooring before proceeding further. 

The floor should run crosswise to the keel 
in order to increase rigidity. Make a neat job 
laying the grooved wood flooring by slanting 
your nails towards the last board laid. 

Prened Wood Used for Siding 
With floor laid and edges trimmed take the 

eight pieces of pipe and bolt them in place. 
Although the specified length is given as 42 
inches it is best to check this against your body 
frame so that not more than %" of pipe pro­
jects through the cap strip. The it" plug 
holes which you have previously drilled 
should be in line with the cap strip. A steel 
bracket is added to each of the posts forming 
the door jamb as shown in Figs. 4 and 7-
screw them directly into the floor. Now for 
the pressed wood siding; interior detail, and 
such items as the door and the upper jamb. 

Better make the latter first. As shown in 
Fig. 7, and the detail drawing, Fig. 9, the 
upper jamb is simply two pieces of 2"x2"x30" 
spruce hinged to the lower posts so that they 
may be swung down and inboard when the 
top is lowered. The lag screw with head cut 
off (and preferably rounded by filing) set into 
the head of the jamb forms a stud which is 
used to engage suitable slots or holes in the 
roof frame. As you may have wondered why 
no pipes are specified for the door side of the 
body we will explain that the door jamb posts 
take the place of pipe supports on this side. 

Trim Body With. Angle Iron 
The door, if you do not obtain one from a 

sash and door factory, can be made as shown 
in Fig. 8. It is in two sections; the bottom part 
secured with pin butt hinges, and the upper 
part attached to the lower with the type o£ 
spring hasp used on auto trunks. 

You are now ready for the pressed wood 
siding. This comes in large sheets and is 
sawed to fit. Trim the corners and lower edge 
of the body with lightweig·ht angle iron. 
Wood or brass trimming may be substituted 
to save money but angle iron is recommended. 
Do not trim the top edges of the body with 
moulding at this time as it will be utilb:ed to 



Build This Collapsible Trailer 

hold the canvas covering in place when you 
fit the top. 

The interior may be finished off with ply­
wood after you have installed your lockers 
and other furnishings. The bunk lockers, 
running along the sides and over the wheel 
guards allow for seats and form the inner 
part of the bunk shelf. Details of the hinged 
bunk shelf will be dealt with in Part II next 
month. Interior detail is left to the builder. 
Harry riged a clever sink arrangement in Sir 
Guy's trailer whereby the water tank, of gal­
vanized iron, can be lifted off and carried to 
pump or spring for fresh water. Such a tank 
is suggested in the drawings (Fig. 7 ) .  

The exposed wheel wells can be covered 
with detachable fairing if so desired but it is 
not essential. Simply use heavy gauge metal 
sheet cut to the exact contour of the opening 
and drill at intervals to fit %" stud bolts which 
are inserted behind the body frame and pro­
j ect through the wheel guard flange. Slip the 
fairing over these bolts, add a trimming strip 
of brass or aluminum and secure with spring 
washers and wing nuts. 

Now to tackle the top and complete the 
bunks. Watch for the next issue of MoDERN 
MECHANIX AND INVENTIONS-it contains com­
plete information on finishing the trailer. 

Completing Midget Miller 

[Continued from page 120] 
hammer, using a bag of heavy shot in a 
leather sack as an anvil and buck-up. 

The center seams are welded, and filed. 
See Fig. 6. 

The seat back is framed as shown in Fig. 5. 
A burlap pad is built up with mohair or other 
upholstery filler in it, and over this leatherette 
-black fabrikoid, or other synthetic leather 
is tacked tightly, and finished off with a bead­
ing. 

The seat itself is a board resting between the 
separators of the frame. 

The radiator is typically Miller in appear­
ance. The one shown in the photographs was 
cast. It is suggested, however, that a neat one 
can be made out of 22 gauge c. r. sheet, cut 
in two halves as shown in Fig. 8, and with brass 
bars soldered in to form the grid. The entire 
job can then be nickel plated. 

WORK FROM BLUEPRINTS 
MM blueline prints, on tou��:h white paper which will 
stand up under the roughest of handling in the work· 
shop, simplify your building projects4 Plans for the 
MIDGET MILLER, containing sketches for both 
Parts I aod II and complete building inscruc.cions, 
are $3.00 postpaid. Plans for the COLLAPSIBLE 
CAMPING TRAILER-includin11 all sketches in 
both in1tallments gready enlarged, full inscructions, 
are �2.00 poscpaid. Order your plans now from 
Modern Mechanix Publishing Co., 529 S. 7th St., 

Minneapolis, Minn. 

L AW 
for Business 

Success 
Keen business men everywhere recognize one 

formula. It consists of three words-
" LAW FOR SUCCESS" 

And it isn't necessary to practice law to get 
this success. In fact, probably most of the men 
who study law today have no idea of taking the 
bar examination or becoming lawyers-they 
want Ia w training to give them mastery of men 
and situations in business. You know tha.t-

(1)-the man with legal training is a leader ­
not a follower. 

(2)-legal training keens your mind -clears 
away the problems that stump the ordinary 
fellow and makes you master instead of man, 

(3)-knowledge of law simplifies the compli­
cations of executive work. 

(4)-many top executive places are filled by 
men wbo have studied law, 

No matter whether you're in a big corporation 
or a small business-in a great city or a little 
town-a practical knowledge of law cannot fail 
to be of real and vital help to you in making a 
more successful career. 

At home-.,.in spare time-you can acquire 
legal training-properly equip yourself-either 
for the degree of LL.B. or for a greater success 
in business, whichever you prefer. 

Law Training-at Home­
In Your Spare Time 

There is no investment in the world likely to pay 
a higher return than an investment in law training. 

In otherwise wasted hours -at home- nights ­
wilhLaSalle guiding you -working with you-step 
by step - you can acquire a sound legal training. 

In every state in the Union, you'll find law-trained 
men who came up throu�rh LaSalle. What others 
have done you can do. 

And LaSalle offers either a full Jaw course leading 
to LL, B. or a shorter business law training -which­
ever you prefer. All text material including valuable 
14-volume Law Library. Training comprises the most 
effective features of modern law instruction. Coot 
very low-terms miehty easy. 

Send today for our valuable 64-pege"Law Train­
ing for Leadership." It is free and enables you 
to adequately judge for yourself. Don't put it off 
-every day counts. 
- - - - - - - - - - - -

LaSalle Extension University 
Dept. 5493·LR, Chicago 

0 Law Degree of LL.B. fnf"o";:!.�li�� t,:'b���·Y��1� 
�'!dt::;��:�r ;�fti�������:i��= of '' Law Training for 

Other LaSalle Opportuaitles: LaSalle opens the way to 
6��f�=�� fj�j:J���=:t�S��s:n�f 
of the fields indicated below, check 
and mail now. 

0 Commercial law 
0 Business Maoagement 
0 Hi1ber Accountancy 
0 Busineu Correspondence 
0 Business Enelish 
0 Industrial Management 
0 Effective Speaking 

Name •.•. - - - - · · - - · · · - - - - - - - - - - · - - - - -------- - - - - - - - -------------

Add['ess ______ .• _ • • • . • •  _ --- _______ ---- - City----------------..... 
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NOT a feature lacklng­
EVER)'nUNG you need, 30 important, modern outboard motor 

developments! • • •  The difference in cost 
forth is deluxe type of outboard motor is 
so little, and the difference in perform­
ance, long Ufe and final trade-in value ia 
so great, it is a mistake to consider any­thing that offers less. Write for new iJ. 
lustrated HANDY CHART of motor aizes 
and specifications, de�cribing this and 
tbe five other great motors FREE I in tbe 1935 SEA-HORSE line. • JDIIIIBIII! IIIOTDR CD. 2DD Po"IM .. R .. d, WAUKE11A .. ILL. Ca�du1n Joh.n.o?J. Motor Co., Ltd.., PsCBrboTo, Can. 

J O H N S O N  �ll·koME OUTBOARD MOTORS 

Fut Runabouts-Cruisers-Outboards 

INDIVIDUAL CHARM 

Row Boats­
Tenders, So��il 
Bo 1h, Cen oes 

ARTISTIC BEAUTY 
WXURIOUS COMFORTS 

llJNC:HALLENGED SPEEDS 
and seawerthiness ar• eattJy- racognlzed Tn ttle 

Germain-Craft 
Daatlng is olean, he•llhl"ul sport and bu1ld· �� 

tn� your (lwn boat from our bulldlru: olaM 
and tnslriJcttons. full stze nnoe.r ()2.UIIl'ns. nr • seml4erected rrames anc.l re<�<IY cut materials 
ts a pron.table ()leAsme. Twent�·-five models 
to dtoose from. Germaln .boats are bfl('ked by · 
hlore tr.an thJrty-rour y_el!irs o! car-dul l!e4 • 
sl �nlnK Rnd the com.truclion or marJy of the :fined pltasur• 
and ta.dng enft l>toduu:d tn thls country. 

GERMAIN BOAT COM�ANY 
506 5. Niopr• �>ecrnow, w, s. Mlchl&•n 

Unfolding Mysteries of Fly Casting 

[Continued from page 126] 
trolling the line, is important in fly casting. 

When your forward cast goes out it is easy 
enough to mark where the line and the lure 
falls, but you cannot see what happens to the 
back cast. 

When to cast forward is generally told by 
what may be termed as a "pull" on the line, 
but this will be almost imperceptible if the 
line is light. 

It is possible by counting to tell when to 
cast forward. For an ordinary cast count: 
"One, two, three, four" and cast forward when 
you say "four." See Fig. 5. 

In actual fishing it is necessary, so far as 
possible, to have the fly fall to the water first 
instead of the leader first and the fly directly 
thereafter. 

How to Aitn. the Fly 

The impulse of the beginner is to spot a 
place and aim his fly at it. This is wrong, In­
stead of casting directly at the spot, cast at an 
imaginary point about two feet above the 
spot. Several methods of dropping the fly 
naturally may be mentioned: 

( 1) As the line shoots forward to the 
imagin<Jry mark, two feet above it, raise the 
rod tip about a foot and at the same time 
draw backward a foot or so with the casting 
arm. The upward impulse of the rod will 
check the line, whiLe the backward movement 
of the arm will extend to the fly and pull it 
down to the water. See Fig. 2. 

(2) Another method of accomplishing an 
easy dropping of the fly to water is by shoot­
ing the line, held in coils in the left hand at 
the moment when the forward cast reaches its 
termination and exerts a pull on the line in 
the left hand. When this pull occurs, a little 
line is fed out, which puts a damper on the 
energy in the line and slows it up. 

Playing the Fly Ort the W atet" 

When the fly or flies are actually in the 
water they are moved with twitches of the 
rod tip to give them the desired action and 
lifelike animation. As these twitches are 
given, the rod is being gradually raised. See 
Fig. 3. At the same time you are twitching 
with the rod and raising it, your left hand is 

BeHer Built also working the line toward you, down and 
. Lower Prices off to the side. Then reach forward toward 

.i 9 4 the guide of the rod and take a coil of the line. 

C81\oes$4S ondup (See Figs. 6 to 9.) 
Only Wllh When the fishing process of the fly is com-Fun Length Spray Rails 1 d d d f h Jteep pUI!Cilg<'<8 p<:dcdly Rowboats $3� and up p ete , an YOU are rea Y Or an0t er CaSt, 
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dry-evea at bigb speeds. - � lift up on the rod to take the slack out of the Cat3logalso•howssnlpeoail �mj!�� 
h 1 t8t'"T'.:�·t�;''fa:t::!t�• outboa•do$42_ andup line, and then pull the rod S arp y back for 

Pro�npt •hip10ent. "ti=; the back cast. (Figs. 4 and 5.) Then as you 

�in';;.;�;;-.:��.!'..�1. .-:..,., .. tutllll)'modol cast forward sharply, there will be a consider-

230'2"no61�PSON BRJe�;�OAT MF.fi0 
��· 

.
. rrn able pull on the line, and as the line hisses 

PEaHTI""• wls. (,,"'� p�ruoJ COR1LAHD, ':!. v. forward overhead, feed out the line. 
T/Jan� Yo•� for Met�tiollill(! :Modern llfccliaJii.t" and l>i<'C!Ifi'OJIS for May Whe" rrriting !o Ad<•trtisers 



7 5 ¢  FOiiS TilE. 
A UTO RADIO THIEF 

• Pr o te c t your radio 
against theft with :Men· 
chen's Auto Radio Loclt. 
Attach lt yourself in one 
minute by sl ipp ing over 
bolt holding receiver to 
car. Defies hamrner or cold 
chisel, yet Is easi ly re· 
moved by unplckable spi• 
ral key. Fits all raclios 
(�pecify make). Price 75c, 
:Midget type for Radig 
Dial. Price 75c. 
Menchen's Auto 
Hood Lock + 
• Locks hood tight, pre• 

ventint: theft or tampering 
with carrnecha.nism. Beau­
tifully finished in heavy 
chromium plate. Installed 
ln a few minutes on any 
make of car. Price $2.50 
each. 

If your dealer can't sup­
ply you, order either lock 
direct from manufactunr. 

MenchenPartable Lo.::kCa, 
(Dept. 3) ��00 Maryland Dr., 

Los Angeles, California. 

Send· · . 
NO MONEY . 

• Jobbers, Dealers: Write for 
complete. Information about 
these fast-selling Items. 

Prices. include posl.ag� 
�nd C.O.D. Charges 

Bargains in Fishing Tackle 
Delivered in the United Stateo at tiM followins pri••• ; 

A ca1Dpletc li.D.e cf 
well built metal 

011•� S11k . . . . . . . . . . . . . . . . . .  $ .M 
ydl!l. . • • • • .  · · - ' . . . . . . . . .  .75 
wllh . . . . . . . . . . . . . . . . . . 2.7� 

. . . . . . . . . . . . . .  �-2� 
8.00 
2.50 
2.25 
S.25 

l'owboat:a a .. d out• motor'boJtt.Bettet 
qualic,- at l�..,.or prlceo. STAA TANK AND BOA1' 
CO.MP ANY 1 Dep;.. MM: -N. Co·u=-ge A ·n�, Goshen, Ind. 

train yen mail." Engifleer D<>br
· 

' 
WRITE today for valuable book, "Slllr.cP.s� 
manship" -sent free. See coupon below. 
I'll train a number of selected students as Draftsmen. Yes, I 
furnish you all tools and a drawing table. And I'll teach you 
In a very short time by mail In your spare tlrne until you ac· 
tually have a desirable drafteman'ajob or prepare you for 
bottor ,a)lon the job you have Jlowl Tra.i.aed me.a on steady job' ear11 $50 a week or more; be /JrePar••ll 
Keep the job you have now while training. I'll tell you how 
to start earning extra money a few weeks after beginning 
my traiDing. Get "tarted now, Send coupon. 

Earn While You Learnl 
You can start earning money a fewweeks after beginning 
my training, I tell you bow to tnakemoney. Jobs Open NOW! 
Altertraiulog you I belp yon to a job withoaf eharg:(Dif you • cent for thie. aervlee. For 8Q year& etllp]oyere of Drafb.m.en have been writing Dte when tb127 want help. Avlatlan. El•etrle:lty, Matt:hlnery, Aut. 
��=-:rra,r::e�fo n::�'c;ii��¥���t��:!�:fe�! ���·�o*:fn 'i��� 
b6 �tJpa.Nd. You do not need a bi.gb echoo• education to learn 't\ tbe 
�b'it�:���lfJ4o'RW'. u:per:lence m�ee•aary. Bnt )'Otl moat ave 

Money Back if Not Satisfied 
�8�,!Wi'.h�� !�������·::.'f.t':.it� 7 D��h�l':.\.'Weeu��& 
)'OU get ALL YOUR lllONEY BACK. 
START NOW and �et tha w-aim>!fl. Then YOU will he NQdK f01' that 
�J��a:r.·���:���.��:�:r �:r��n:.D .. .61r.;u� ':.�:�:;� 

1 a ;J §1·=t:flz,zm14!1Zi 1 ENGINEER DOBE, Dlf. 47-15 , libertyvDie, Ill. : 
1 Send me your free book, "Successful Draftsmanship" and I 
1 explain how you will assist me to a good position "" a 1 1 draftsman. I 
I Name-----.. ·- --- --· - -- -----· ·-- ·- ·· .. --.... Age. .•.•••••• I I I I Address ..... ·-··--···--. . . . . .  - - · - - - · - - - . .  · - · - - - - · - - - - - -... 1 I I I Post 0/fice- - - · - · - - · - - - · - - - .. --------- State --------------· J ��--------��-����---�----------
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A Fascinating Study l 
EXPLORE tho little·lmmm wonders of tho 

microscopic world. Bausch & Lomb. buildcra 
of microscopes ;:md -'Ci:cntific cqulprnen.t for me&"' 
cine and rcsurcb, offEr the :finc�t lmc of pre" 
cl�ioo. jn�trumt:nts for amttt�urs. The New Gem 
(illustrated �bo,-.:} "15 to 172 po .... -.r. $ 1 4 . 50. 
:!-.1odd R. 75 to 3 00 power, with S7 .10 book (-I,._,. pages) ,  $ 2 ] .  \V:-ite for free liteC'a.ture on 
� m.atcur :nJcroscope. cqtJiprnentw 

Fo., Trained Auto Mechanics 
Str:p 1ntl') :Bil l"�y. Earn $35 to $75 a \Teek X traLn you 
1n only R ';\'!':eks. at largest achonl!l ot kind in l'IIOJ"ld. New 

[)rl!lcU�:ol shop )"'lan. Le-�rn \tlth real tools • • .  on real 

EqulpDient. Wrtte toda.y for Btr F�e Onr.OJr-. 
h111lty Bflok and Sp�clul Low TuJUen Gt!e.r. , .Addren schClOI nearest )'OU. 

McSWEENY SCHOOLS, D•11t. 11·11 � I  1 Clevol•nd, 0. or Ka•••• City, Mo. 

LEARN TO DANCE 
With Radi�o;Pb!!o?.a�;-,.siA:. Lat• 
est Broadway Stepo-Wahz, Fo� Trot, One Step, CONTINENTAL, Tan�o. 
Write Totl4y for full pal'ti�ulars. IRVINC SCOL.NICK 
1-47 West -42n.d St., New York 

Rend ror the llC\\' i 9S5 .ALI� ll<';D 
Catalo:;�a crcat book <.le\'Oted c:o;.­

clusively to R<!dio. o�er 100 pa�cs 
p:.Lc.:kct! w1th the: late-st Sot·Bnlldir:.g 

:K1t1l-new SIIOI"t 'Va.ve. All-'Wai'e anJ 
Rrondrnst mOdels. Aho the grcntc;;t 

line or· uadio :Parts ond accessorll:l:s eYer 
lb::hd-at unbcttnblc low nri�P.-<. 'XP.w 

Sounfi lo� q u i :p m e n t- n�w World-Wide 
Radt<: Rt!cei \'e.n. <>tc. Write (or thb vatu .. 
ailltJ book. It's FREE. .Adclre:is Df"!J'lt. B,. 
S33 w. Jackwn Blvd., Chlc•go. Ill. 

Microscope Will Identify Trees · 

[Continued from pcr.ge 61] 
tions of known species of tree.s. It is not diffi­
cult to prepare thin sections of different 
woods for microscopic study. 

Longitudinal wood sections are made with 
a very sharp plane, this being set to cut as 
thin a shaving as possible. Thin sections 
across the grain are cut either with a razor 
blade or a home-made microtome. These sec­
tions are much easier to obtain if the wood 
is soaked fust in water for a few days. 

Photo-micrographs are made of wood speci­
mens in much the same manner as of slides. 
The thin sections are placed on glass slides, 
without cover plates, and studied under low 
power magnification exactly as with ordinary 
slides. An article on "Taking Micro-Photos 
With Your Own Camera" appeared in the 
December 1934 issue of MoDERN MECHANIX 
AND INVENTIONS. 

Raise Frogs for Big Profits 

[Continued from pe!ge 122] 
and almost any available organic substance. 
In the southern states frog eggs become tad­
poles in about three days and metamorphosis 
occurs in from 100 to 180 days. 

It is after metamorphosis takes place that 
the feeding of frogs in concentration assumes 
enormous proportions and it becomes almost 
impossible to feed or retain all the baby frogs 
that can be produced by protected tadpole 
culture. Many farms find it advisable to feed 
back to older frogs about 80 per cent of the 
younger frogs . 

Another method is to augment the food 
supply of crayfish and top minnows by the 
attraction of insects. This may be done by 
placing honey, syrup, or otb er substances 
along the shorelines in the daytime and the 
use of lights over pools at night. The frogs 
soon become accustomed to the lights and 
gather around to feed upon the swarms of 
moths, beetles, etc., which are attracted. 

Scarecrows, especially if they are animated 
by the wind or by mechanical means, are use­
ful for keeping herons, hawks, owls, and 
other predacious birds out of frog ponds. 
Their use, however, should be augmented by 
the use of wires strung across the ponds about 
one foot apart to exclude such birds. 

Frogs to be marketed or transferred from 
one pen to another are easily picked up by 
hand or with a small net by working at night 
with a flashlight. 

Frogs for breeding purposes should be pur­
chased only from dealers of known integrity. 
Reputable dealers sell breeders selected from 
choice domestic stock. They are hand cap­
tured or netted and shipped in crates or boxes 
with canvas or burlap sides jn which the 
frogs are not liable to injure themselves. 
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Training Tomorrow's Baseball Stars 

[Continued from page 63] 

The first two weeks of the training season, 
between the period of 10: 00 to 12: 30 p. m., 
are confined chiefly to exercise and instruc­
tion to the younger players. To insure plenty 
of leg-work, the player must circle the ball 
field two or three times at a trot at the open­
ing and close of the session. 

Afternoons Devoted to Rookies 

To alleviate sluggishness during the after­
noon session, the clubhouse lunch seldom 
consists of more than a sandwich and a glass 
of milk. During the first ten days of training, 
older players may be dismissed in the after­
noon to permit the manager to devote his time 
to the rookies, thus detecting little things 
which form the dividing line between major 
league possibilities and mediocrity. It is at 
the afternoon session where rookies may 
make or break themselves. 

The task of weeding out rookies who show 
no major league promise or who may not be 
ready for the big time offers managers much 
difficulty. Only in extreme cases is a rookie 
dropped before the start of exhibition games. 
Many of them show considerable talent during 
the first two weeks of the training season but 
fall flat in exhibition games. 

A pitcher, for instance, may be a demon for 
fooling batters during batting practice but 
will show tendencies toward wildness during 
actual competition. 

Cool-headedness is Desirable Trait 

Similarly, a manager may be highly elated 
with a rookie's ability to field ground balls in 
practice. In actual competition, however, the 
young player may become jittery and over­
play a ground ball. In effect he lets the ball 
play him instead of playing the ball himself, 
which accounts for his charging too quickly at 
a grounder and thus fumbling it. 

One of the principal requisites for major 
league caliber is coolness under stress and a 
manager can quickly detect this shortcoming 
in a young player. In many cases, constant 
practice will eliminate this. 

Willingness on the part of a rookie to listen 
to advice is often an asset which may offset 
many another fault. Baseball is not without 
its human qualities and a manager hesitates a 
little longer when he has found a young player 
who shows this trait. Once it is found lacking, 
there is no doubt of the rookie's future. He 
won't be a major leaguer. 

Upwards of 300 rookies were taken to the 
training camps of major league clubs this 
spring. Not more than ten of these will be­
come regulars during the 1935 season. Not 
more than fifty of the 300 will remain with the 
clubs long enough to reach major league ball 
parks. 

"IT's not as easy to save now as it was three or four years 
ago, because our income has been reduced. But D orothy and 
I decided, when I got my fmt raise alter finishing that lnt<r4 
national Correspondence Schools Course, to save sometlung each. 
month - and it's fun! Once we had the amount up to $100. 
tmd we will get it back there one oj these days. 

"If I had not taken that I. C. S. Course I probably wouldn't 
even have a job today. That training has been a life $aver t<> 
me. It gives me a $ense of security, to say nothing of a k,.­
promotions and raises in pay. The truth is, J expect to capilal� 
ize oo it the rest of my life." 
Is m:tking both endS meet one or your Dtoblem! these daysf Th<"tl 
rou must make :yourself more valuable, antt nothing 'ftiilL � clv vr1u, 
tuore than an I. C. B. home-atmfu cow-1e. M.aU tho coupon for 
complete 1nformallon. 

lt HE R N A T I O N A L  CO R R ESPO N D EN C E  S C H O O LS 

••The Universal Uni1'erlity'' Box 2318·D, Scranton, Penne. 
'Wlthou� �t or obllgatlon, pl&uo send me a copy of your booklet. 

.. 'Wht Wins and Why.'' and full particulars about the &ubject 
beforo wblch I have marked X :  

TEC H N I CAL A N D  I N D USTRIAL COURSES 
[] Architect 0 Aviation Engines 
D Architectural Draftarttan [] Automobile Z..lechanic 
0 Building Eetimatia11 0 Plum.bin&: 0 IIeating: 
0 Wood Millworkinl; 0 A.ir Conditioning 
0 Contra.dor and BuUder D Sheet Metal 'Worker 
D Structural Draftsman [] Steam Engineer 
0 Structural Eneiaeer D Steo.m Electric Encioeer 0 Electrical Ensi.neer 0 Ch·il Engineer 
0 Electrio L(&htiDs: 0 Sun·eyi.n& and "lappioa: 
0 Weldinr, Electric and Cu 0 Refriceration 
0 Readi.DE: Shop Blueprinta 0 R. R. Locomotives 0 Air Bnkes 0 TeleiP'apb Ena:iueer 0 R. R. Section Foreman 
0 Telephone Work 0 R. R. Brid.:e and Buildins- ForematL 
0 Mechanical Encineer D R. R. Signalman 
0 Mechanical Draftsman 0 Highway Engineering 
0 Machinist 0 Toohnalct�r 0 Chemhltry 0 Pharm&cy 
0 Developmen� and Protection 0 Coal Mining Engineer 

of New Producta 0 Navica.tion 0 Boilermaker 
0 Patternma.ker 0 Te:a:tila Overseer or Supt. 
0 Heat Treatment o£ I\·letals 0 Cotton :Manu£acturin& 0 Bridge Engineer 0 Woolen Ma.nufacturin�t 
D Bridge and BulldlD&: Foreman 0 Agriculture D Fn1it Orowinc 
0 Ga.s Engines 0 Poultry Farming: 0 Radio 
0 Diesel Enginea 0 M::L-rine Engineer 

BUS I N ESS T R A I N I N G  COU RSES 
0 BU!Iinesa Mana.gement 0 Business Correspondence D Office Manacement 0 Lettering Show Cards 0 Sia:o• 
0 Industrial Management 0 Ste:nography and Typinc . 
D Traffic Ma.na.1ement 0 Civil Service 0 1\lail Carner 
D Accountancy a.nd C.P.A.. 0 Railway Mail Clerk 

Coacbinc 0 Book.keepinc 0 Grade School Subjects 
D Secretarial Work 0 Hicb School Subjecta 
0 Cost Accountant 0 CoUege Preparatory 
D 8alesmall3hlp 0 Advertiaina 0 Fint Year Collece 
0 S@rdce Station Saleemanahip 0 Illw.trating 0 Spaoiab 
0 Wallpaper Decoratin&: 0 C:ntoonin� 0 French 

Sa.leem&D8bip 0 Lumber Dealer 

Name ..................................................... ....................... Ago ....... � ......... . 

Address .... ................................................. .................................. . . . . . . . .  ... 

Clty ....••..........••.......•...•................•... . . • . . .  State ......•.....••..•........••...... . . .... 

Occupation .... ................................. ................. ..................................... . 
lf vou reside in Connda, sFnd this cottpon to the lnternatioMI 

Currespondenca Schools Oa.nadian, Lim-£tt:d, Montreat, Can.ada 
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GIVES ANY TYPE NATURAL WAVE 
in 20 M inutes AT HOME�� 
At last!  Bair wavad at I • f 
home with Safe-Kurl, Oi>· • 
tounding new Electric Hair • 

. 

""aver ! Takes only 20 
��ci�:fr!�r a��"1�·�e

t�9���� e e 
and dry hair. ABSO-
LUTELY S-U'E, gentle � 
heat put:; in soft, natural. 

• 

beautHul permanent type curls, wa\es, ringlets, rolls that last. No 
more hir:h beeuty-shop bills. �o more tcdiou:; uncomfortable .. over· 
11lght" curlers and crimpers. Rafe-I{url gives professional \-,.aves 
fi.Uickly, easily, 5afel:r-by clectridty. Plugs tnto any Ug)lt socket, 
u:->cs any ordinary hou�ehold current, .AC or DC. or home light plant 
rurrent. 'Ylll la:>t lifetime. 
Up to 100% Profit in Vast, Unlimited "Beauty" Field 
All womf'n "crazy' '  to nwn and u�e SAfe-Kurl. Sal'es them time, 
money. ).fake FREE DE:\IOX�TR..:.\TIOXS In prospects' homes and 
\\'alk out \,..·ith orders and profits. Astounding ](]W price makes this 
••walk-away." B i g  commissions for you ! One demonst1·at1on often 
makes 10 sales or more. 
FRE'E: PLAN Puts You In Business Overnight - Write 
Dear. dumb and blind can make big m(]ne:r simply demonstrating and 
taking orders for SAFE-KURL. Get in on ground floor. SE);D );Q 
).fOXEY. FREE PL-\�T AND EXCLrSIYE TERRITORY OFFEU 
I'ENT TO 'l·HOSE \VHO WRITE QUICK. Do it now. 
SAFE-E:LE:CTRIC CO., Dept. J-159, Cincinnati, Ohio 

ted���rtisin?) 
� • at Home 

��� 
$1.50 THO M PSON SUB MACHINE  GUN  $1 .50 
Complete kit with machined barrel. magazine, n('ressary hardware 
and full size working plans. Postpaid, in u. S. A. No stamps, please. 
Chtf'ks l.'ie e:\:tr&. 
GUN MODEL CO., 2908 N. Nordica Ave., Cbicago, Ill. 

Kits for all model guns SOc up. 

'VIIAT IS THE NEXT A�IAZING 

Step in Radio Alter Television ? 
Read-A. W. Bernal's sensational prophecy 
of radio of the future-the most enter­
taining story about radio ever written. 

April "rEIRD TALES Now on 
Issue MAGAZINE 

Sale 

RE M I N GTO N 

""'IOLPO TAB LE 
.Buy this beautiful brand new Rem· 
ing-ton Portable Xo. 5 direct from 
the factory for only lOc a day! 
Standard 4-row k e y b o a 1' d, 
standard width carriage, mar­
�in release on keyboarcl, back 
:spacer, automatic ribbon re­
verse-ecery e a s  13 n t i a l teat11re 
ftJ11Jid ·in standard t y p e w r i t e r .� !  
Canying case and typing course /rf'e, 
�pccial 1 0 -da'JI tree trial offer. You don't l'isk 
a cent! \Yrlte Remington Rand Inc., Dept. 141-5, 205 E. 42 St., 
N. Y. C. Don"t delay. Act :NOW ! 

fil·1!il�l:lfMjfi#l � Now Offers Its FAMOUS RESID ENT COURSES 
For Home-Study lnstructi(ln 

Recognized for 25 Years. No Educational Requirements to 
Enroll. 

Equipment and Texts Furnished '\Vithout Charge. 
Courses Completed in One Year or Less. 

( Certificate Is:;ued Upon Gt·aduation. ) 
Free Jo�mplorment RerTice-AI:io Lof'al Classes. 

COLUMBIA "TECH" INSTITUTE 
Box M M ·5·35 1 3 1 9  F St. Washington, D. C. 
Witlwut co:-;t or obligation pleas� send me inforruation 
on course chetkt"d belo,..,- : 

E N G I N E E R I N G  C O U R SES 
( ) AIRPLANE Dx;SIGCl ( ) Ilcfrigcration F.n�. 
( ) Aerodynamics ( ) Bldg, Construction Em'!'. 
( ) Stress .Analysi:o ( ) Htg. anil Ventilating .Eng. 
( ) Electrical Eng. ( ) Hadio Eng. 
( ) }.lachine Design ( ) Ar('hil('rturc 
( ) )fechanical Eng. ( ) Highway and Bridge Eng. 
( ) Sur-reylng and )lap- ( ) Air Conditioning 

ping ( ) Land:lcape En:.r. 
( ) f'team and Gas Power ( ) Chil l�ngmeering 

Eng. ( ) )latlwnMtH'� 
D R A FT I N G  C O U RSES 

( ) )Iechanical Drafting ( l AIIIC!lAFT DRAFTING 
( ) Electl'ical Drafting ( ) 'fopograJJhic ()Iap,;) 
( ) Structural Steel Draft. ( ) Patent Ofri<'e Dntfting 
( ) Architectural D•·aft. ( ) Land;:<'ape Dl'llftiug 

G E N E R A L  CO URSES 
l Aircraft Blueprint ( ) Bldg. lllucprlnt Read. Rea <ling ( ) Com men-ial .\ rt 

( ) :?1Iechanica1 Blueprint ( ) Bldg. Const. E;;timat ... 
Reading ing 

N'ame • . • . • • . . • • • . • . • • • • • • • . • . • • . • . . . • . . . .  ..:\ge, • . . . • • •  

.:\ddress . . . . . . . . . . . . . . . . . . . . • • • . . . . • . . . . . . . . . .  , . . . . . . •  
This School Does NOT Employ Salesmen or Fteld Representatives I 

TRAI LER$':»950 
COM PLETE � 

All ready for road. Capacit y � 
on but only weighs 1 i 5 lhs. Fits any 
ar. Attaches to bump(:r holts-no 

body drilling. 4" pneumatic tire. 
· Body . S2x42x9 inch. Positively no 

side S\vay at any speed. Can. he attached or detached in 
one minute. Ideal for radio or refrigerator delivery. also 
for cam·pers. \Vl-ite.today for1 illustratecl literature-FREE. 
C. A. KARAVAN, 308 W. Randolph St., Cbicago. 

RADIO ENGINEERING 
R C A  I nstitutes offers a n  i ntensive course of high standard embracing 
all  phases of Radio. Practica l trai n i n g  with modern equipment at 
New York and Chicago schools, Also specialized courses and Home 

Study Courses under uNo obligation" plan. 
Illustrated Catalog on request. 

RCA INSTITUTES, INC., Dept. MM-35 
75 Varick St., New York 

1154 Merchandise Mart, Chicago 
i.�ed SfaJH!anl i11 Uadifl ]H.�trul'fiOJI Si1tce 1909 

Airline Coaster, speedy, strong, saie. Body length 48 inches, 
Genuine airplane tires with inner tubes-10x3 "General Jumbo 
Jrs." Double drum brakes, ball bearing wheels, electric welded 
chassis. Rolls easy, rides swell, stops quick. Will last years. 
Complete $15.00 F.O.B. Akron. Less if you assemble it yourself 
Write quick for catalog and plans 

JAH ANT CO.  11U. Euhtn1e sL Akron, Ohio 
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A Drama of Power 

[Continued from page 48] 

distant from the river. At that point it be­
gins to flow by gravity 142 miles to Cajalco 
reservoir, near Riverside, thence through a 
gravity distributing system to factories and 
home in 13 Southern California cities. 

Thus the Colorado provides by the fall of 
its own water at Boulder Dam the power 
which lifts from its bed 150 miles distant a 
billion gallons daily for delivery to the very 
edge of the Pacific! 

Tunn!!ls Carry Water Through Mountains 
Through a series of tunnels, conduits and 

siphons now being driven through mountains 
and cast in place on the desert this large vol­
ume of water will flow. Twenty-nine tunnels, 
each 16 feet in diameter, total 92 miles in 
length. One hundred and flfty inverted si­
phons, totaling 29 miles in length, carry the 
water across valleys and depressions in the 
desert terrain. 

The many "inverted siphons" are not true 
siphons, for they exert no siphonic action. 
They serve merely as pressure pipes in which 
the water will find its own level. 

Traffic is a problem in these huge aqueduct 
tunnels just as surely as it is on our city 
streets. · Trains hauled by electric locomo­
tives carry men and equipment in, blasted 
rock and dirt out. The "grasshopper" and 
"cherry-picker" are ingenious mechanical 
devices which lift the empty cars high enough 
off the tracks to permit the passage of loaded 
cars underneath. 

Although workers frequently spend eight 
hours daily two or more miles from the light 
of day-particularly in the East Coachella 
tunnel-air is delivered through large con­
duits. 

All.American Canal Is "Big Ditch" 
While these closed concrete lined carriers 

will carry water to the Los Angeles area, the 
All-American Canal will be an open ditch. 
It will take water from the Colorado imme­
diately above Imperial Dam, where a desilt­
ing works will remove the dirt. 

From that point the canal parallels the 
Mexican border only a few miles south. The 
main canal terminates near Calexico, Calif., 
to supply water to 500,000 acres, the largest 
irrigated area in the world. Eventually a 
branch will extend northward from the west 
end of this "big ditch" into the rich Coachella 
Valley, the "fruit empire" of Amerka. 

Monster draglines, weighing 650 tons each, 
and equipped with 12 cubic yard dippers, are 
scooping dirt from the earth to prepare this 
waterway. 

The All-American Canal is SO miles long, 
22 ft. deep, 218 ft. wide at the water line and 
130 ft. wide in the bottom. Among the sand 
dunes the depth of excavation will be 100 feet. 

WOOD c1l'Ns 
WILL MAKE THESE 
SCREENS AS GOOD 

AS NEW/ 

H A N D LE S  L I K E  P U TT Y  
DRIES T O  PERMANENT WOOD 
Plastic Wood is real wood in putty form. When dry 
it becomes hard, permanent wood, and has all the 
properties of wood except grain. It ca.n be sanded , 
planed, sawed, turned on lathe-will hold nails, 
screws, without splitting, cracking or crumbling. 
Can be pain led, varnished or lacquered. 

Plastic Wood will adhere to any clean, dry 
surface-wood, metal, stone, glass or porcelain� 
is w ater·prouf and weather-proof. 

A FEW OF THE 1001 USES 
Loose: he.ndl�s-fioor cracks----leak.y windows-loose casters-­
broken cbairo-loose draw�r pulls-eracked shelvillg-plug 
old sc.rew holes-cracked bathroom tile-patching auto tops 
�ver countersunk screws-around pipe holes-loose bath· rucm fixtures--damaged toilet seat!---drainboard crac:ks. 

Get your can or tube of Plastic Wood at 
any hardware, paint or department store. 

FREE 
Write The A. S. Boyle Co., Inc., 193-l 

Da11a Ave"� Dept. MM-5, Ci.tlcinnati, Ohio, for interesting booklet, "200 
Things to Do With Plastic Wood.'" 

Shaw Band Saw 
Six inch Band Saw cuts stock 
20'' thick. T i I t  i n  g Table 
8"x8", -ft" or �" Saws, Roller 
Guide, one p1ece iron frame. 

Send $1 .00. Bal. C.O.D. 
Or JOe for Catalog. 

�:::!�·.:·��:.-:.. $5.25 
SHAW TOOL CO. 

429 NG. Tenth St. 
MILWAUKEE, WJI. 
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Classified Advertisements 

A. C. G E N E R AT O R  

TWENTY new practical changes for 
automobile generators. See our adver­
tisement at botte>m of page 27. Auto 
Power, Inc. 

A D V E RTISI N G  A G E N C I ES 

ADVERTI S E :  $ 1 5  reaches G.OOO ,OOO 
readers with 24 word ad. N ewspap�r 
and mail -order magazine. H.ate-Gullle, 
free. Chicago Advertising Agency, 22 
\Vest Jackson, Chicago. 
ADVERTISE-24 words in 250 news­
papers $10.  Lists Free. Advertising 
Service Bureau, 4650 Drexel, Chicag-o. 

ADVERTISE. 30 words in 25 maga­
zines $1 .00. Goodall Agency, Box 
1 592P, San Francisco. 
FREE NEW advertisers rate guide. 
B rown Advertising Agency, 1 40 South 
Dearborn, Chicago. 

A G E NTS W A N T E D  
5 0 0 %  PROFIT making colored pencils 
for writing on store windows � show 
cases, etc. Various colors. Ne\vest sell­
ing sensation. Formula, instructions 
for making, 30c (coin). Colonial 
Products, Box 77, St. Catharines, 
Ontario, Canada. 

BIG MONEY and Fast Sales. Every 
owner buys Gold Initials for his auto. 
You charge $ 1 . 5 0 ;  make $1.45.  Ten 
m·ders daily easy. Write fe>r particu· 
lars and free sample. American l\iono­
gram Company, Dept. 1 1 ,  East Orange, 

.New Jersey. 

:MARRIED Man with spare time to d is­
tribute free samples coffee, flavoring, 
food products and make customers. 
l\lust devote at least two hours daily and 
he satisfied with up to $3 in an hour. 
Permanent. Blair, Dept. 623-E, Lynch­
lourg, Va . 
. 
AGENT S :  Smash go prices. · Santos 
Coffee 12c lb. 4-oz . Vanilla 8l/z c. $1 .00 
size Tonic 1 4c. Razor Blades 1 0  for 
8l/zc. 100 sticks Chewing Gum 12c. I SO 
other bargains. Experience unnecessary. 
\Vrite Carnation Co., MN, St. L<>uis, 
!Iissouri. 
1\!AKE MORE M O N E Y  Taking 
0 rd e r s  Shirts, Ties, Underwear, 
Dresses, Hosiery, Raincoats, Coveralls, 
Pants, Uniforms. Outfit Free l Nim­
rod Company, Department · 1 32, 4922-28 
Lincoln Avenue, Chicago. 
START bargain store business. Tre­
mendous profits. New and used clothing. 
Bankrupt and auction sale merchandise. 
Experience unnecessary. E'verything 
supplied. Publix, 568-JD, Roosevelt, 
Chicago. 
PERFORM Amazing Feats. Mystify 
everybody. 1 2  Professional Magic 
Tricks, Complete Apparatus, Patter, 
Instructions, Catalogue 25c. Nutrix, 
.77 W. 47th St .. New York. 
B VILD Big Business-Making chipped 
Jrlass name plates, numbers, signs. Re­
sihering mirrors, metal plating. Il­
lustrated boe>klet free. E. Palmer, 5 1 7 ,  
. 
\Vooster. Ohio. 

COSTS l c-Sells 25c. Make Non -Ex­
plosive Cleaner from Benzyne Crystals. 
lc gallon. Western Reserve Labora­
tories, 6 6 1 4  Denison Ave. , Cleveland, 
_Ohio. 
SELL Colored Folks:  Hair Straighten­
er, Bleach Cream, Perfumes, Incense, 
300 Products. Write for Free Samples. 
Big Money Making Offer. Valmor, 
5249-SM Cottage Gre>ve, Chicage>. 

GOOD Income Plating Auto Parts, 
Reflectors, :Mirrors, by new method. 
Outfits afurnished ; free particulars. 
Gunmetal Co., Ave. A, Decatur , Ill. 
BIG MONE Y applying gold initials on 
automobiles. Easiest thing te>day. No ex­
perience needed. Free samples. "Ralco '·' 
1084 \Vashington. Boston. filass. 

' 

CASH Income Daily Resilvering i\Iir­
roi·s;  Replating Metalware · Makin" 
Glass Signs. Pe>rtable Outfit.' Sprinkl�

, 

Plater, 850, Marion, Indiana. 
' 

AMAZING. Hu-Tran-Aton plays radio 
through body. Healthful, energizing. 
Agents sample $1 . 5 5. Hu-Tran-Aton 
Co . . 20 W. 22nd St., N . Y. 

500% PROFIT t Gold and colored sign 
letters for windows, offices, trucks, 
signs. Mone>grams. Easily applied. 
�eonite, Akron, Ohio. 

AGENTS' Gold Sign Letters for store 
vdndows. 5 0 0 %  profit. Free sample. 
Metallic Letter Co., 426 N. Clark 
Chicago, 

' 

DOLLARS daily. K o fortune but prac­
tical, samples, instructions 25c. A rtcx 
Service, 35 Second Ave., Newark, N. ]. 

FRE'E 1 i t e r  a t  u r e describing manv 
money-making plans. D-Bel fort, 4042 
N. Keeler , Chicago. 
!FRE E !  "Legitima te Ways of 1\Iaking 
1\Ioney." "Educational Service." Box 
5 1 03, Philadelphia. 
REGULAR income ; home, office. No 
canvassing. McArthur Co. , Desk 1 9, 
Butte, �Montana. 

A I RPLAN ES 

BUILD 3-Cylinder airce>oled Sportplane 
Motor. Half-size blueprints, $1.  Parts 
Cheap. Allison Airplane Co . . Lawrence, 
Kansas . 

A U T O M O B I L E S  

SPEED in Auto Racing. New book 
gives speed records, drawings, pictures , 
full description record cars. Tells how 
you can build 1 2 5 - 1 3 5  m .p.h. stock car 
and speedway racers. A.Iidgets. conver­
sions, fully described. $1  postpaid ; 
$ 1 . 12 C.O.D., 3c tax in Ohio. Ray F. 
Kuns, Dept. 2 5 ,  1\-Iadisonville, Cincin­
nati , Oh io. 

A U TO S U PP L I ES 

\:VHOLE"SALE prices, new auto parts, 
suplll ies. Big discounts. Catalog, stamp, 
Russell's, 1 4 1 6  Adams, Toledo, Ohio. 

AUTOMATIC Carbttretot· Choke, Easi­
ly 1Iade. Plans 25c. E. Moore, 805 
Eckman, So. Bend, Ind. 

l-SED Auto parts at half price for all 
cars. Century Parts Co., 1 7 1 2  Lafayette 
Ave., St. Louis, ).Io. 

AV I AT I O N 

ARMY Air Corps gives free flying 
training, salary, expenses paid. ln­
formatie>n pamphlet, how to apply, 20c. 
Same information on Navy Aviation 
training, 20c. Information pamphkt. 
1larine Corps Aviation, 20c. All three. 
40c. Used A i rplanes $40 and up. 
Literature I Oc. Continental Sales, Box 
344A, Indianapolis, Ind. 

20 H OL'R Flying Course with Special 
Ground Course, $ 1 00 .  Aircraft �Ie­
chanics, engineering, and welding ; 1 0-
20 weeks training for repairmen and 
facte>ry workers, $1 00. Allison Aircraft 
School. Lawrence, Kansas. 

AIRl\fiNDED young men interested in 
entering aviation as apprentices. Write 
imm.ediately, enclosing stamp. }.lea 
chanic's Universal Aviation Service, 
A-1 3291 Ardmore, Detroit, Mich. 
LIGHTPLANE Design : 1935 edition, 
200 Facts, 1 1 0 illustrations, approved 
by experts, 10 day money back guaran­
tee, $1 .00. Korff Aeronautical Engineer, 
Box 7 1 -X, lilt. Vernon, Illinois. 

LOREl'i'ZEN Propellers for Airplanes, 
and \Vind D riven Generators. Large 
Illustrated catalog, dime. Lorenzen 
Propeller Company, N iles, Michigan. 

PROPELLERS : Harleys, $2.75 ; Hen­
derson, $3.90. Watse>n, Box 247, Jack­
sonville, Florida. 

HL'NDREDS Airplanes, $40 up. Di· 
rectory 20c. Used Aircraft Directory, 
Athens, Ohio. 
300 AI RPLANE S , $40 up. Directory 
20c. Aircraft Directory, Athens, Ohio. 

BATT E R I ES 

A PORTABLE Battery Charger­
make your ownr-inexpensive and easy 
to make--adj ustable charging rate. 
Used in our own Battery Shop. Send 
Fifty Cents for plan and instructions. 
No chemicals or liquids necessary. Jack 
Dunn, 2207 Elmwood, Buffalo, N. Y. 
PROFIT rebuilding batteries. Make 
your own plates. Information 2 5 c  
(coin).  3 Wind power charger plans 
2Sc. Gen. Batt. Service, 78F Glenwood, 
:\linneapolis , liinn. 

B I GIMAILS 
GET Barrels of l\Iail. Your name in 
1 0,000 Opportunity Directories, 25c. 
Roservice, 4627 Glenshade, Cincinnati. 

AMAZINGLY big mails-newest op­
portunities whole year, 2Sc. Interna� 
tiona! Agency, l\.{-5, Cincinnati. 

BL'SHELS Mail-Opportunities ! For­
m-ttlas ! Plans ! l\1oney-makers-2 5c. 
l\lai]service, Ambridge, Penna. 

BIG l\Iails, 1\fagazines, catalogs, propo­
sitions, etc. Send 10 cents. Anderson 
Press, Box 3 1 78, 1\.liami, Fla. 

BUSHELS �f letters daily bringing 
money-making opportunities ! 25c. Mail· 
marts , �1·5, Cincinnati. 

B L U EP R I NTS 

AUTO RADIO blueprints, with plans 
for 6 tube set and vibrator type B bat· 
tery eliminator, sent postpaid for SOc. 
Other radio blueprint bargains listed in 
new M-M blueprint book, sent free for 
stamped, addressed envele>pe. Modern 
Mechanix Pub!. Co., 529 So. 7th St., 
�Iinne:apolis, Minn. 

ENGINEE'RING Drafting-Mechani­
cal assembly drawings-Design Trac­
ings - Blueprints. Reasonable fees 
charged. Send sketch for free estimate. 
Engineering Drafting Service, 193 7-W. 
:Monroe St., :Milwaukee, Wisconsin . 
SPEED-E-ARC Electric Welder. 75 
ampere. Built from automobile gener­
ator. Complete instructions and proven 
hlueprints $2.00. C. M. Carlson, 2 2 1 2  
Grand Ave., Omaha, Nebr. 

$2.00 COM PLE'TE blue print, detail 
drawing, parts, easy way to huild your 
trailer. Can furnish skeleton, low 
prices. Hunters and Tourists Co., Box 
276, Youngstown, 0. 
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BOATS 

LATEST Boat Sensation ! New 2U·Ib. 
1\Iead Sportsman's Ki· Yak assembled at 
home easily, quickly from complete 
factory-cut kit. $6 Paddle now given 
with yours-if you burry I Rush dime 
for Catalog. Mead Gliders, Dept. MC·S, 
Chicago. 
BUILD your own boat. Our fabricated 
frames and materials save you 31's .. 
Describe requirements and let us quote. 
Illustrated catalog 100 boats 10c. Bay 
City Boats., Inc., 1553 Adams, Bay 
City, Mich. 
CUT-TO-FIT kayak, everything fur· 
nished, $6.95, twin $ 1 1 . 50. Catalog for 
dime. Building instructions, quarter. 
Boats. Box 737M, Greenville, Pa. 
1 S Y, '  SPEED BOAT. Westy Farmer's 
original Scram. Very reasonable. W. 
J. Brown, R. 5 ,  Newark, 0. 

B O O KS 

BOOKS, Books, Books. No matter 
what you want in the book line, I can 
fill your order. If you cannot find the 
books you want send 25c in silver ff,r 
my book catalogue today. Levi Bryant. 
li54 East 44th St., Chicago, Ill. 

SEND stamped, addressed envelope for 
free copy of big M-l\1 Blueprint book, 
listing many workshop books and blue· 
print plans. Modern Mechanix Pub!. 
Co., 529 So. 7th St., Minneapolis, Minn. 

B U R I E D  TREASU R E  

TREA S U RE Seekers Learn scientific 
methods, Wyss, 104 �� Francis, St. 
Joseph, Mo. 

B U S I N ESS O P PO RTU N IT I ES 

THE PLASTEX Industry needs manu· 
facturers on small scale and for big pro­
duction of Art Goods, Novelties, Souve­
nirs, etc. in Plastex and Marble imita­
tion. E'xperience unnecessary. 2c nla­
terial makes 25c articles. Rubber moulds 
furnished for speed production. We 
place orders and buy goods. Small in· 
vestment brings big returns. Interest­
in�: booklet mailed free. Plastex Indus· 
tries, Dept. R, 1085 Washington Ave., 
New York. 
LEARN Rubber Composition mold ma1<· 
ing. No beat. No machinery. ln•.!X· 
pensive, durable. Great for novelty 
manufacturing. Imitation marhle for 
casts, decorating, etc. All branches 
marbleizing and mold making taught. 
Dime brings mold and cast, rubber rna· 
terial for testing, assorted samples. 
Literature. Cowell Institute, Grayling, 
Mich. 
SPARETIME Homeworkers $25.00 
weekly for eight hours work addressing 
envelopes. Capital, experience or can­
vassing unnecessary. Immediate re­
turns with everything fun1ished. Com­
plete instructions 25c. Homework In· 
stitute, 4337 Fifth Ave., Pitt•burgh. Pa. 

OPERATE a Chain of the New Coin  
Controlled Ball Gum Vender and 
Amusement Game combined, for a Per· 
manent Income. Senrl for Discriptivc 
Circular. W. B. Specialty Company, 
2 .; 0 7  Marcus Ave . . St. Louis. !llo. 

LIQUID MARBL:e; - Anyone can 
make ! Colorful, glazed ! Molded, 
brushed, sprayed. Ruhberlastic molds. 
Composition flooring. Big money mak· 
ing these ! Particulars free. Marbleiz­
in!! Service, Edwardsville, Illinois. 
LEARN all about casting marble novel­
ties in rubber moulds. Cement secrets. 
Illustrated catalog and beautiful samples 
Jc. (So. Calif. business reserved) .  
John H. Payn, 945 Grande Vista Ave· 
1111e. Los An.,eles, Calif. 
COMPLETE Chemical Service, Analy· 
�is. Formulas, Consultations. State 
Licensed Chemist. Twenty-five years' 
e"<perience. \Vrite for literature . W. L. 
Cummings, Ph.D., 428 Gordon Avenue, 
Syracuse, N. Y. 

�IAKI=; .:.\loney at Home 111 spare time. 
lnve:;t $1 for complete details and gain 
mdepenUence. If  trial does not prove 
profitable your money returned. Inter­
national Service, Box 286, Dept. 23 ,  

o1erlo. Ohio. 

IF you have some spare roon1, a base­
ment or garage where you can do light 
work. see our offer to Branch Manu­
facturers on page 142. �leta! Cast 
Products Co . •  1 696 Boston Road, New 
York City. 
B I G  :.lloney Renovating Survaults and 
Tombstones, any Cement or �Iarble Sur· 
face, with my latest process like new 
This field has amazing profit possibili· 
ties. F. E. Weidlich, Pierre, So. 
Dakota. 

PO SITIVE resu1ts. Experience un­
necessary. 100 dimes daily in your 
mail. Not a Racket. Guaranteed plan. 
Particulars 10c. J, L. Shunk, Madison­
ville. Box 257,  Cinc i nnati , Ohio. 
KEEP Busy making our lawn novelties. 
New attractive line. Full-s.ize patterns. 
Send 7 Sc for J best sellers. Details and 
sales plan included. Tinker, 1 3 7  
Twelfth Avenue, Columbus, Ohio. 
BUSINESS Trained Men! Li fe-time 
opportunity. Necessary new se-rvice in 
every community, No scheme. Small 
inve5-tment. General Service, 1 4 1 2  
G:·eat Northern Bldg., Chicago. 
LEARN Manufacturing ! Send l ilc 
coin with 3c stamp and receive instntc· 
tions, marketing plans and formulas for 
I 00 products. Guaranteed. Sales 
Service, Belleville, Kansas. 
SOAP MAKIXG, Disinfectants , Insect 
Spra�·s, Deodorants, Cleaning Com­
pounds. Learn Home. No :Machinery 
Needed. Alexander, Dept. C, Station. F, 
�Iilwaukee, Wisconsin. 
FREE Booklet describes numerous tried 
and proven money-making opportunities 
for home or office. Acquire inrle­
nendence. Prosperity Service, Box 
40 1 .  Bismarck, N. Dak. 
GET ::Uoney Methods! Modern Ideas, 
Propo.:;;itions, Plans, Secrets, Formulas, 
Bargains, Samples, Catalogs, Papers, 
:\Jagazines. 2Sc. ••starservice", B ox 
I 562. �I pis .. Minn . 

DIG PROFIT hand engraving rubber 
printing plates. Instructions 2Sc. Valu­
able, illustrated, descriptive catalog;  
dime. Becker, 300D Graham Avenue, 
Brooklyn, N. Y. 
MEX-�IEN I Opportunities to make 
money, home or office. No peddling, 
little or no investment. Send fo•· FREE 
introductory booklet. Gibson Service, 
�los by, Montana. 
OPEN a key-making shop. S tart a per· 
manent, profitable business with a small 
sum . No skill necessary. Write for par· 
ticulars. Beisser Mfg. Co., 419 E. Fort, 
Detroit. Mich. 
OPERATE Chain of vending and 
amusement machines. Be independent 
for life. Start small, grow big. M. 
Goodhody, 1826 East Main St., Roches­
ter, N. Y. 

CASH : Listing Local Names. In· 
teresting spare time home occupation. 
Complete working plans 2Sc postpaid . 
Publishers Bureau , 850 East 47th, 
Chi�ago. 
$$$$-WRITE Postals at 25c each. 
Plan, big eye-opening "Amazing Oppor­
tunities" magazine and 16 Asp irins, 
Dime. Jobber Products·N, Vici, Okla. 

HOW Wo0uld You Like to Receive 100 
letters a day, each containing a dim e ?  
Will send plan f o r  lOc. Carl Greiner, 
5 1 1 2 N. Oakley Ave., Chicago, Ill. 
CASH Income Daily Resilvering Mir· 
rors ; Replating Metalware ; 1\!aking 
Glass Signs. Portable Outfit. Sprinkle, 
Plater, 845, Marion. Indiana. 

lllAN l ],'ALTL"RlNG concem wam< 
small mat·ketahle prod�tcts. \Vill hu;l,. 
outright or sell on royalty. 667 Post 
South. Detroit, ll ich. 
�lAKE Big Money l.ly �!ail. Spa•·e 
Time. Small Capital. Eye-Opening 
Particulars Free. S. Bizier, 1 5 7  Hig-h 
St., Pawtucket, R. I. 

MAKE "Flashy" Glass �arne Plates ;  
Signs. Free Outfit. Write Specialty 
Service, Box 628, Central Statio-n, St. 
Louis. 1Iissouri. 
S C CCEED With Your Products. :For· 
mnlas. Processes. Analytiral Serv;cc. 
Catalog f ree. A. Thaxly Co. , Wash· 
ington, D. C. 

DOX'T DREA:\1--Act. Xew Formula< , 
Plans for establishing business at home. 
Particulars free. Dowling, Dunel:en� 
New Jersey. 
BIG MORNI N G  �tAILS. J month,, 
J Oe. Propositions, Premiums. Hen­
desystem, 1 4 1 ·1\I Garson, Rochester, 
N. Y. 
])L\I E brings 5 2-page spare-time mo.Jey­
making opportunities magazine, 3 
month$. \Vard i\f. Smith, Fergus Falls, 
).finn. 

AMATEUR cartoonists, earn $25.00 
\\·eek, spare time,  copying cartoons for 
advertisers. Three-1.1 Syndicate, At·g;>·le, 
Wis. 
NEED money ? . .  New Incomes" will  
help you . Sample copy I Oc. Breakwell 
Co., 3245-B Edgar Ave., �Iaplewood, 
Mo. 
SELL b:!' 1\Iail ! Books, Novelties !  Bar 
gains I Big profits ! Particulars Free ! 
H. Elfco, 525 South Dearborn, Chica�o. 
AMERICAN Homeworker !llagazine 

. 50 pages opportunities. Three months 
trial, 25c . .i\l ailmarts, M-5. Ciucinnati. 
OPPORTCNITIES Galore-400 mou· 
ey n1aking ideas, plans, etc. \Vrite A. 
\\"olfe, 2085 Valentine, New York City. 
A:\lERICAN Homeworker :\Iagazine. 
50 pages opportunities I Three menths' 
trial. 25c. lllailmarts . �I-5 ,  Cincinnati. 
�IONEY in :\!ail Order Business. 24· 
page book, 193  5 edition. Free. l\Iidas 
Re,earch League , l\finneapoli<. Minn.

, ONE "Pyramid" Plan completed pay. 
you $2,952.00. (Homework). Plan 25c. 
1 uternational Agency, hi�S. Cincinnati. 
FREE! Literature describing book 
"120 \Vays to Make Money ! "  \Vrite, 
Boomer, 828 Pine St. , Portsmouth. Va. 
MAKE PRODUCTS yourself. Teste<! 
formulas - catalog free. Grinstead 
Laboratory. EdwardsviUe, Illinois. 
READY Cash from drained auto oil. 
J nstructions 20c (coin ) . 'Villiam 
Rnehler, Pine Island. :Minnesota. 
FREE-Books, mail order busines� 
Stamp appreciated. Bugh Herald, 323 
r .... •1ntrv Clnh. Wichita. Kansas. 

WHOLESALE Supply Sources, hal 
million items! 1 0c. Internationa 
Agency, l\[-5, Cincinnati. 

EXTRA dollars daily at home. Sample< 
instructions, 25c. Art Service, .� 
Second Ave., Newark, N. J. 

SKETCH or copy ? If so make money 
at home. Instn1ctions secret 25c 
"Burns," Somerville, N. J. 
DOLLARS DAILY! Operate Profit 
ahle l\failorder Business. Details 
Duffy-Co., Covington, Ky. 

HO:\fEWORK Opportunities f r o m  
everywhere all year ! 25c. Bluegrass 
Bureau, M-5. Newport, Ky. 
STEADY Income from drained auto 
oil ! Instructions 25c. International 
Agency, �I-S, Cincinnati. 
TATTOOING Outfits, Supplies-Cata­
logue. Guaranteed Remover. "Waters," 
M-965 Putnam, Detroit. 
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CASH Earnings positively guaranteed I 
No canvassing!  Rush dime. �Iailmarts, 
:M�5, Cincinnati. 
FOR unemployed. Guaranteed money· 
making plan, 25c (coin). Box 1 35, 
Auburn, Maine. 
$10 DAY in Spare Time Non-failing 
Plan tOe. A. Chiofolo, 3414 Ave. N., 
Brooklyn. N. Y. 
NEWSPAPER Clippings Pay. Infor­
mation 2Sc. Goodall, Box 1592-P, San 
Francisco. 
MEN-WOMEN interested earn money 
home. write Eller, F-277 Broadway, 
1'7ew York. 
BIG handful of new formulas ! Quarter 
brings them today. Dowling, Dunellen, 
1\' ew Jersey. 
DOLLARS Daily ! No Selling. Facts, 
other offers, 10c. Iut'nat'l Agency, 
Cincinnati. 
LEARN the collection agency business. 
\Vrite Cole Associates, Tower, Syra­
cuse, N. Y. 

MAIL Order plan and formulas 2Sc. 
Burke Dis.t. Service, Box I l l ,  Morgan­
ton. N. C. 

CA M E RAS A N D  P H OTO S U P P L I ES 
INCOME From your camera instead uf 
expense. Low cost home course teaches 
you to make photographs for magazines, 
tlewspapers, advertisers. Tremendous 
demand. Earn good money wherever 
you live. Free book. Universal Photog­
raphers, Dept. A, 10 West 33rd St., 
New York. 
ALL-PURPOSE Camera, enlarger, and 
photo-taking equipment plans are in 
1935 HoW· To-Build-It, 146·page book of 

borne and workshop projects. Price SOc, 
Modern Mechanix Pub!. Ce>., 529 S. 
7th St . .  Minneapolis, Minn. 

MAKE Money in Photography. Learn 
quickly at home. Spare or full time. 
New plan. Nothin g  like it. Experience 
unnecessary. American School of Pho­
tography, Dept. 2046, 3601 Michigan 
Avenue, Chicago. 
SEND at once for our big, FREE, 
money saving book listing hundreds of 
bargains in cameras, lenses, optical 
goods, etc. Central Camera Co., 230 
South Wabash Ave., Dept. JS, Chicago. 

CARTO O N I N G  

LEARN CARTOONIN G--3D Lessons, 
!iOO illustrations, with drawing pens and 
pencils. C o m  p I e  t e $ 1 .00. Scovell 
Studios, Box 61 0·M, Hollywood, Calif. 
TIIG list cartoon buyers, syndicates, 
etc., 25c. Cartoon Market Guide, 
3 2 3 5-S Jefferson, Cincinnati, Ohio. 

CATALOGS 

TI IG Catalog 1 000 Items 1 5c. W. 1\f. 
Jl[itchell, 10407 Lexington, Kansas 
City, Mo. 

C H A L I< TALKS 

LAUGH Producing Program, $ 1 .00. 
Catalog free. Balda Art Service, Dept. 
65,  Oshkosh, Wis. 
COMICS for chalk talks $ 1 .00. Sanden, 
7 1 6  2 1 st, Bellingham, Wash. 

CH E M ISTRY 

CHElii i CALS and Apparatus for your 
home laboratory. Send 10c for catalogs . 
Save 1\Ioney ! Kemkit Chemical Corp. ,  
1 35 M Johnson St., B rooklyn, N. Y. 

CHEMISTRY Magazine (Illustrated ) .  
3 months 2Sc. 1 0 1 5  High, Petersburg, 
\1irginia. 

C U R I O S  F O R  SALE 

GENUINE native carved ivorine paper 
knives, a nimals, lucky beans, elephant 
hair ring-s. SO cents. Kenyon, Box 1 805�  
Dm"han, S. Africa. 

D ETECTIVES 

DETECTIVES. l\Iake Secret Investi· 
gat ions. Experience unnecessary. De­
Lective Particulars free. \V ritc, George 
Wagner, 2640-V Broadway, N. Y. 

llECOl\IE a Successful Detective. Ex· 
perience unnecessary. Detective Paper 
and Particulars FREE. National Sys­
tem, Dox 425-D, Fremont, N ehraska. 
BE A Detective. �lake secret investi­
gations. Experience unnecessary. \Vrite 
United Detective System, 1623 \V. 
Grand, Chicago. 

D I ST R I B UT O R S  W A N T E D  
WAX TED : Man to start in business 
selling widelv-known products to satis­
fied consume�s. Complete line. Largest 
company; established 1889. Big Earn­
ings. No capital or experience needed. 
\\'rite fnr free particulars. Rawleigh's, 
Box E·J-l\1011, Freeport, Ill. 

V .• .11.1 T R A I N I N G  

TRAIN Your Dog for Vaudeville or 
Home. 80 entertaining tricks including 
instructions in obedience, guarding, etc. 
224 pages, illustrated. $ 1 . 50. Collier 
Trainers, Box 6 1 0-M, Hollywood, Calif. 

D U P L I CATORS 
INCREASE Business. "Excellograph" 
Rotary Stencil, Clay, and Film Duplica­
tors $3.85 to $37.50.  Prints anything 
typewritten, penned, drawn, traced. 
Colors. Folder Free. Pittsburgh Type­
writer Supply, Suite 5 1 9, Pittsburgh, Pa. 

E D U CATIONAL 

USED Correspondence Courses and 
Educational Books sold or rented . In· 
expensive. Money·back guarantee. Write 
for Free Catalog Listing 4000 bargains . 
( Courses Bought) .  Lee. Mountain, Pis­
gah. Alabama. 

HOLLYWOOD motion picture theatre 
sound-projection course. Home study. 
$1 .00 lesson, S O lessons complete. Box 
I 87,  La Crescenta, California. Agents 
wanted. 

E L E CT R I C  E Y E  

ELECTRIC Eye-40c builds it. Plans 
:?.ic coin. Albers Research Laboratory, 
:1834 Humphrey St., St. Louis, Mo. 

E L E C T R I C A L  EXP E R I M ENTS 

ELECTRICAL E"xperimenters !  Bring 
dead dry cells' back to life. Formula 
25c  (coin). Frank McDonald. 1 2 1 ·05 
85th Avenue, Richmond Hill, New 
York. 

ELECT R I CA L  S U PP L I ES 

INSULATION, Wire, varnishes, sup· 
plies, etc. Send 3c stamp for bulletin. 
Auto Power, 412 S. Hoyne Ave., Chi· 
cago. 

F E M A L E  H E LP W A N T ED 

lllAKE $ 1 8 .00 Weekly at Home , ad· 
dressing Cards and Envelopes. Start 
Now. E'xperience unnecessary. Com­
plete particulars send 1 0c. National In­
dustries (F), 17 Locust, Springfield, 
)lassachusetts. 

F I N G E R  P R I NTS 

FI:'\GER Print Outfi t  $2 ; Professional . 
in \Vooden Case $3. American System, 
2 1 9-F West IOOth St. , N. Y. 

F I R E  A L A R M S  

HERR Fire Alarms, operate, electric, 
doorbell; 7Sc each. Collinsville, Illinois. 

F I R E  A R M S  

Gl':-1Sli[ITHS' Secrets-Bluing, check­
ering. engraving, etc., 25c. Interna­
t:onal Agency. M-5 , Cincinnati. 

F I S H I N G  S U P P L I E S  

MAKE Dipsies for use or profit. Free 
folde•·. Reading Instrument Co., Read· 
ing, Pa. 

F O R  I N V E N T O R S  

INVENTOR S :  Send immediately for 
your copies of our new Free books, 
uPatent Protection" and 1 1Suggestions 
on Selling an Invention". Sixty-eight 
pages of interesting facts. They tell 
bow Patent Laws protect you; kind of 
sketch or model needed ; simple steps to 
take without cost; how successful inven­
tors have see:ured financial assistance; 
show interesting inventions; illustrate 
important mechanical movements. \Vith 
books we also send Free Evidence of 
Inventi on form to help establish date of 
disclosure. Prompt service, reasonable 
fees, special deferred payment plan. 
Strictest secrecy. Thirty-six years 
experience. Highest references. \V rite 
us today. The facts in our books are 
worth money to the man with a good 
invention. Address : Victor J. Evans 
& Co., Registered Patent Attorneys 
421-E Victor Building, Washington 
D. C. 

PATENTS-Before too heavy an out 
lay of time or money is made on an 
invention , a search of the Patent Office 
records should be made to determine as 
nearly a s  possible whether or not the 
same idea has been patented before. The 
cost of this search is small, while the 
value of the facts it uncovers is often 
considerable. We offer inventors and 
manufacturers a thorough, prompt, con• 
fidential search se:rvic:e-plus experi• 
enced counsel and assistance in every 
phase of Patent and Trademark pra�t�ce. 
Write for my new free book conta1n1ng 
valuable information relating to patent 
procedure. Clarence A. O'Brien, Regis­
tered Patent Attorney, 28-V Adams 
Building, Washington, D. C. 

INVENTORS : This is no misleading 
comeon advertisement. $ 1 . 00 buys au· 
thentic triple service. (I)  Complete 
protection without costly patenting, 
papers furnished. (2) List of manu· 
facturers immediately interested in your 
particular invention . (3) Techn ical ad· 
vice an}· engineering problem. J. G. 
Nolph & Co., Business Service Division, 
Punxsutawney, Pa. 

DESIGNING, drawings, blueprints, 
working models. commercial develop• 
ment of inventions. Reasonable prices. 
Satisfaction guaranteed. Engineering 
Service, 1 5 1 9  Crescent Ave., Ft. 
Wayne, Indiana. 
HAVE you a sound, practical inventi�n 
for sale, patented or unpatented ? If 
so, write Chartered Institute, Dept. SB, 
Barrister Building, Washington, D. C. 

INVENTORS-Sell y()Ur inventions 
before patenting. Free particu!ars. 
Write W. T. Greene, 942 Barnster 
Building, Washington, D. C. 

INVENTORS-Large list, inventions, 
buYers and wanted inventions, 25c coin. 
Albers Research Laboratory, 3834 Hum• 
phrey St., St. Louis, Mo. 

INVENTIONS-patented, unpatented. 
Bought outright, royalty. Write Are!· 
lana-Power Company, 160 North La· 
Salle St. ,  Chicago, Ill. 

INVENTORS !  Is Patent System De­
fee th-e ? Does Inventing Pay? Treatise 
$ 1 .00. Helmuth Rich, Centereach, 
Long Island, N. Y. 

LEARN why most inventors fail, 25c 
coin. Hanchock Laboratory, 3943 
Oliver St., Detroit, Michigan. 

s::.rALL Inventions wanted. A. Hull, 
7829 Euclid Avenue, Cleveland, Ohio. 

F O R M U LAS 

LATEST Paint and Varnish Remover. 
Amazing results ! Formula 2 S c. Valu­
able. illustrated, descriptive catalog; 
dime. Becker, JOOF Graham Avenue, 
B rooklyn, N. Y. 
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700 SECRET trade formulas. Every 
one a mcmey•makcr. All for JOe post· 
paid. Lawrence Publications, 143-B 
West 100th St., New York. 
SUCCEED With Your Products. For· 
mulas. Processes. Analytical Service. 
Catalog free. A. Thaxly Co., Wash· 
ington, D. C. 
START Your Own Business. SO money 
making formulas. Send two dimes. 
Rehm's, 34 Nichols St., Bridgeton, N. J. 
TESTED F O R M U L A S - Newest, 
guaranteed ! Catalog free. Grinstead 
Laboratory, Edwardsville, Illinois. 
WRITE for amazing Chemical Book­
real formulas--only lOc. Stansi, 2340 
Wabansia Ave., Chicago, Ill. 

REJUVENATE Used Radio Tubes. 
Easy money. Formula 25c. Universal, 
1671 Popham Ave. ,  New York. 

C O L L E C T I O N  of "True-Tested" 
Money-making Formulas. Plans 2Sc. 
Box S 1 0 3 ,  Philadelphia. 

S2S PRACTICAL Formulas 2Sc. 
Profit2.'-.'- Literature free. Pelishek's, 
Adell. W'isconsin. 

ANY Formula or Process Z5c. Louis 
Buchman, 614 E. Jefferson, Syracuse, 
New York. 
MAGIC Polishing cloth sample and 
formula ZOe. Gravesen, 1 5 7  W. 84 St., 
New York. 
FORMULAS - Interesting Literature 
Free. D-Belfort, 4042 N. Keeler, 
Cbicaf!O. 
FORMULAS-All kinds. Guaranteed. 
Catalog Free. Kemico, 67, Parkridge, 
Illinois. 
DRUG Product Formulas ! New Lists 
IOc. Continental, 3S42 Polk, Chicago. 

H E LP W A N T E D  

HOMEWORKERS-A d d r e s s  1000 
envelopes weekly, $2S.OO clear profit. 
Everything furnished. E'xperience or 
capital unnecessary. Instructions 2Sc. 
Home Iruiustries, 432 Jackson, San· 
dusky, Ohio. 
MEN Wanting Jobs on new construe· 
tion work in United States, South 
America, other countries, write E. 
Moore, 1894 Hunter Bldg., Chicago. 
Enclose Stamp. 

H O M E  M O V I ES 

PROJECTOR and roll art film $2.SO. 
Catalog 16 mm. movies 10c (coin). 
State type of movie desired. Home 
Movies, 22 E. Van B uren, Dept. 18)!, 
Chicago. 

HYPN OTISM 

HYPNOTIZE Instantaneously ! Learn 
how I Instructions 2Sc. Lank Institute 
Hypnotism, D-1313, Palatine, Illinois. 

I NST R U CTI O N  

WANTED Immediately, Men-Women, 
age 18 to SO, qualify for next eligibility 
test for steady Government Jobs ; com­
mence $10S-$175 month. Common edu· 
cation, paid vacations, pension. Valu­
able information from our Civil Service 
Expert mailed Free. Write Instruction 
Bureau, 234, St. Louis, Mo.. Today. 
GOVERNMENT JOBS. $10S-$ 1 7 S  
month. Men-women, 18-SO. Qualify 
for coming examinations. Common 
education. List positions Free. Write 
immediately. Franklin Institute1 Dept. 
P88, Rochester, N. Y. 

I N VENTIONS 

INVENTIONS Wanted, patented or 
unpatented. All kinds. Write at once 
for details. Honesty and reliability as­
sured. United I. A. Inc., 14 Water, 
Torrington, Conn. 

INVENT!ONS now salable before 
patenting. Safe, practical. For in­
formation, write Chartered Institute, 
Dept. S C, Barrister Building, Washing­
ton, D. C. 
WANTED-Small inventions. Patented 
or unpatented. Will manufacture on 
Royalty Basis. Propell-0-Lite Com· 
pany, Mt. Washington. Ohio. 
WANTED-Partner to pay Patent Fee 
in return for half interest in an im 
proved socket wrench handle. Write 
G. E. Landis, Baker, No. Dak. 

INVENTIONS are the source ol 
wealth and independence. What have 
you ? Write National Service Bureau. 
Dept. H., St. Louis, Mo. 
INVENTIONS Commercialized, Pat· 

ented or unpatented. Write Adam Fisher 
Company. S82 Enright, St. Louis, �Io. 

NATIONAL Inventors Congress meets 
Hotel Sherman, Chicago, June 24th· 
28th. 

MACH I N E R Y, TOOLS A N D  S U P P L I ES 

BUILD your own screw press from 
Model T parts. Powerful and practical. 
Ideal for home workshop and garage. 
Complete instructions $1.00. Bob 
Gazzaway, Ilappy, Texas. 

FACTORY Closeouts ! Bankrupt stocks, 
supplies, for shops, factories, homes. 
Nichrome Wire. List 10c yearly. 
Kostka, 2358-R South Crawford, Chi­
cago. 
DRILL press, Chuck capacity Yz " . 
:Made from car, other parts. Accurate, 
Rug11ed. Cost little. Plans SOc. De V. 
Bequette, Box 332, Cottonwood, Ari· 
zona. 

M A G I C  T R I C KS & N O V ELTI ES 

SIX latest, baffling, sensational, pro! 
fessiona] card tricks. Instructions 25c. · 
Valuable, illustrated, descriptive cata­
log; dime. Becker, JOOE Graham Ave· 
nue, Brooklyn, N. Y. 
EIGHT amusing, interesting, instruc­
tive novelties for 2Sc ! Guaranteed 
satisfaction or money returned! Spe­
cialty House, 383S-M Cambridge, Phila· 
delphia, Penna. 
ANTIMONY Elephant, Table Cigar or 
Cigarette Lighter SOc. Albert C. Caru· 
cross, 304 Dearborn, Buffalo, N. Y. 
MAGIC Tricks, Novelties. Literature 
free. Stukes-d, 2 1 1 2  Venus, Jackson· 
\'ille, Fla. 
FREE sample specialty. Send 25c 
postage. J\Iagico, 5721 Adelphi, Cin· 
cinnati. 
NOVELTY Miniature Movies--<lime 
and stamp. L. McDonough, Claysville, 
Pa. 

125 CARD Tricks, 2Sc. Spelzer's, 4 1 7  
Altamont Ave., Schenectady, N .  Y. 

M A L E  H E L P  WANTED 

:MEN WANTED at once to call on 
stores with newest line self·selling Sc 
and IOc necessities. Strong, origin•! 
counter displays. Aspirin, Mercuro­
chrome, razor blades, household cement, 
etc. Automatic sellers. Many new 
items. Up to 125% profit. Big catalog 
Free. Procopax, Dept. 95-JD, 1956 S. 
Troy, Chicago. 
EARN Quick Cash Raising Mushr Jams 
in cellar, shed, attic. We buy c1·ops. 
Guaranteed materials furnished. Easy, 
Odorless method. Book Free. United, 
3848-CJ\I Lincoln Ave., Chicago. 
\V ANTED : Names of Men Desiring 
Outdoor Jobs ; $ 1 ,700-$2,400 year. Pa­
trol parks ; protect game. Write imme­
diately for details. Modern Institute, 
J\I-32, Denver, Colorado. 
FOREST JOBS available $12S-$175 
month. Cabin, Hunt, trap, patrol. 
Qualify immediately. Write Rayson 
Service, B-32, Denver, Colo. 

M A L E  I NSTR U C T I O N  

DETECTIVES. Work home or travel. 
Experience unnecessary. Write, Ameri­
can Detective Institute, 2640-'t Broad­
way, N. Y. 

M I D G ET A U TO S U P P L I ES 

J\IIlJGET Auto parts a.t prices you can 
afford. Circular Sc. Adams Car &· 
Supply Co., 484S N. Hamlin Ave., Chi· 
cago, JJl. 

M I S C E L LA N E O U S  

BCYER'S Contact Service-Anythin� 
for Any Purpose. N e.w York Is the 
Supply Center of the \V orld. We act as 
intermediary correspondents. All cor ... 
respondence strictly confidential. Carbo·1 
copies supplied clients. \Ve Contact All 
Dealers-Producers-Professions. Fee 
$ 1 .00 per requisition. Subscription 
rates on request. Files open to U. S. 
Post Office inspection. Dependability­
Service-Satisfaction. LoC"ated in the 
metropolitan area. Buyer's Contact 
Service, Nyack, N. Y. 
WORLD'S latest, most fascinating 
bobby; collecting earth's oldest speci­
mens of life in fossil form. Introducin� 
genuine samples for handling and mail­
ing costs, 25c coin. Unusual microscope 
offer included. Geological Service, Box: 
306, Ellwood City, Penna. 

WANTED tools. Highest cash paid or 
exchange. We have Deltas, other 
leaders, drill presses, lathes, jointers, 
saws, everything. Guaranteed. Buyin.� 
catalog describes tools wanted, prices 
paid also our line, 1 Oc. Fisher Ex 
change, Cedar Falls, Ia. 
NEWEST Jig-Saw Puzzles-OYer 300 
pieces each. 2 subjects for only 25c 
Postpaid. Wayne Paper Box & Printin� 
Corp., Dept. A, Fort Wayne, Indiana. 
CGT expenses, buy no shaving creams 
use your own razor. Fu rther particu 
Iars for stamped addressed envelope 
Box 1 20S , Richmond, Calif. 

W E  PURCHASE All Indianhearl 
Pennies. Send I Oc for catalogue of 
prices we pay. Photonumismatlc, 100 
Forsyth, New York. 

\VORLD Famous Daytona Beach san< 
sample 25c. Photos Campboll's Blue 
bird 2Sc. Six other racers SOc. Boales 
Daytona Beach, Fla. 
STRONG Arms, Broad Shoulders 
Sturdy Legs. You can ha.ve them your 
self. Instructions 2Sc. Williams, S304 
Newport. Detroit. 
GOLD Ore Assayers samples (2 lb. 
with instructions $1.00. P o  s t p a i cl 
J. D. Roeder, 16 N. Second Ave., Phoe­
nix. Arizona. 
YOUR old bike hub built into new 
chromium wheel for $2.35. Just send 
hub to Unicycle Gardner, Mason City, 
Illinois. 
$ DOLLARS made at home. 53 mail 
order opportunities. Rush 2Se. Fo1 
tune Products, Route 26, Garrettsville, 
Ohio. 
FREE I Real oppe>rtunity to make 
money! Send stamp. Home Agency, 
163S Bender, Hamilton, Ohio. 
MACHINI STS-Extra J\Ioney easily 
made. Free information.· Derek, Box: 
924, Indianapolis, Indiana. 

FOR SALE. Keep salt dry, salt shake 
patented. Address Box No. 293, .Bloom­
field, Indiana. 
HAND Spring winders $2.SO. H. 
l\lyers, I l l  Washington Street, Burling· 
ton, Iowa. 
BAR Bells. Make your own. Small 
cost. Plan 25c. Williams, S304 New· 
vort, Detroit. 
GIGANTIC Mail of opportunities for 
a stamp. Hammond Service Co., Ham· 
mond, Ind. 
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BO Y S !  lOc Gets '"Boy's View l\laga· 
zine" 4 months ! Free gift. Hurry ! 
BVM, Lakeview, Wash. 
INVISIBLE Ink ! Jllew !-2 Sc (coi n ) .  
" Caliban," 5 1 8  Hattan, Waco, Texas. 

M O O E L  M A K I N G  

MODEL Makers-Brass, copper, fii,rc, 
steel and aluminum in all shapes, also 
·castings, gears, screws and fittings. 
Catalog 10 cents. Experimenters Supply 
House, Dept. M, Box 10, Station Y, 
N . Y. 

THE MODELMAKER. The magazine 
for those interested in building model 
railroads, boats, engines. Send 1 S cents 
for copy. !Iode1maker Corp ., 98:ai East 
Main St., Bay Shore, N. Y. 

M O D ELS & M O O EL S U P P LI ES 

ENGINES, Steam & Gas l / 1 0  HP up. 
l\'lodels, lVIiniature & P ractical. Boilers, 
Pumps, l\Iachinery, Mechanical Books. 
Engine Castings & Blueprints. See cata­
log No. 34. For Expedmenters, Model­
makers materials & suppl ies get catalog 
No. 35.  Either postpaid 20c. Canada 
30c .. Refunded first order. Circular Free. 
F.vraymesco, 28 No. Clinton, Chicago. 
Y 0 U R Ideas developed into practical 
working model. 30 years successful 
ex11erience : thousands satisfied custom­
ers. Confidential se1·vice guaranteed. 
Bank references. Send 3c postage for 
�2 page book "l·Iaking Inventions Pay." 
Cre•cent Tool Company, Dept. T. Cin· 
cinnati, Ohio. 

OYER SO engines ; castings for Loco­
moth·es, Gas. Steam Engines ; Electrical 
1\lotors, Generators, :Model Fittings ; 
l\liniature Valves--duplicates of large 
ones. :Model screws. Send 2Sc for No. 
17 Catalog. Canada, JOe. Refund on 
1 st onlcr. Howard, 24 1 7  N. Ashland 
A Yr . .  Chica�o. 
:MODEL Steam Engine, Horizontal, 
Siue Crank, Slide Valve ( Corliss Type) 
�� in. bore, � in. stroke . Detailed 
ch::l\\-ing-!' aml instructions to build, 3 5 c. 
. Haker Technical Clnh. Baker, No. Dak. 
B I G  PACKAGE of model airplane 
samplc.·s. Send clime for packing nnd 
postage. Aero Shop, 3050 IIttrlbut Ave., 
Detroit, Michigan. 
' 

M O N E Y  M A K I N G  O P P O RT U N I T I ES 

STl'l>Y Jonrna lism ! Make excellent 
money anywhere. Twenty Lesson 
Conrse Complete $1 . 00. Satisfaction 
Ctlaranteed. Associated Afanagement, 
Cit·ard Trust Bldg. , Dept. 301, Phila• 
delphia, Pa. 

M O T I O N  P I CT U RES 

!\ \l l\I. USER S :  New economical film ; 
new accessories ; ne\V ideas. Informa­
tion free. Corpe, Box 1 77-B, El :illonte, 
. Calif. 
��Ill! FIL: .\! S :  Mickey Mouse. travel, 
nthe-rs. Li�t for stamp. Lincoln Film 
Service, Box 293-C, Saginaw, Mich. 

. 1\IOTIOJII Picture Machines. Stamp f
,
��

,
l��t. Ben Payne, \yapanucka, Okla· 

. 
M OT O RS 

Bt:Y a t·econditioned electric vacuum 
cleaner motor. AC and DC current. 
Suital1le many purposes. $2 .50 each. 
Ace Appliance Co., 3 0 1 2  Cermak Rd., 
Chicago. Ill. • 

M OTOR W I N O  l N G  DATA 

JIIOTOR winders : winding data, 100 
A.C. motors. specia] selection, various 
horsepower and voltage. $ 1 .00. :Motor 
Data Service, 3002 1\lon1·oe, Kansas 
City, l\lissouri. 

• 
M O T O RCYCLES 

l\I OTORCYCLE ha rga i n s, lowest 
tn·ices, hargain sheets for stamp. �1otor­
c:rcle accessories. Rochester Harley 
Da\·idson Corp., 1 29 \Vest 1\iain St . . 
Rochester, N. Y. 

.C.\ GJ.,!SH Motorcycle .!looks. . . w orl<· 
shop," �'Hints, Tips for :Motorcyclists," 
"Speed-How Obtain It," 1'How to 
i\lanage l\lotorcycles," $ 1 .25 each post· 
paid. Overhead speed heads for Fords. 
Send dime for sample copy Speedway 
!{acing :Magazine, catalog English rar.· 
ing and stock motorcycles $ 1 5 0  up. 
Cr:::tsh helmets, supplies. Clymer, 430 
West Pico, Los Angeles, California. 
SEND ! S c  for illustrated used Motor· 
cycle catalog. Large stock. Bargains. 
Indian parts. Accessories. Indian !\fa. 
torcycle Sales, Kansas City, l\fissouri . 

ALLOY Pistons. Harley, Henderson, 
Lndian, Excelsior. Used parts, catalogue 
anti wings pin lOc. Ballak, 100 N. 12th, 
St. Louis, Mo. 

lri U 6o, R O v M  G R O W I N G  

G R O W  Mushrooms All Year Round­
a sttady inconte indoors, in cellar, shed 
nr �table. Exclusive new process. Dig· 
�er, hetter, quicker crops-more money 
for you ! Book free. American 1\Iu sh · 
room Inclustrit's, Dept. 220, Toronto, 
Out. 

UL.U li U L U  W A N T E D  

$ J 5  .P E R  Ounce for gold teeth, watches, 
jewelry (less small handling charge) .  
Cash mailed day shipment received. 
Satisfaction guaranteed or articles 
cheer£ ullr returned. Licensed by 
l�nited States Government. Informa­
tion free. Chicago Golcl Smelting & Re­
fi!ling Co., 300-C, Champlain Bldg., 
Chicag-o. 

O L O  M O N EY W A N T E D  

$j,00 to $500.00 EACH paid for Old 
Coins. Keep all old money. Get posted. 
Send 10 cents for Illustrated Coin 
Value Book, 4x6. Guaranteed Buying 
anc.l Selling Prices. Coin Exchange, Box 
18, Le Roy, N. Y. 
UP TO $300 Pair! fm- dimes dated he· 
fore 1895 ; Liherty Heat! Nickels $200 . 
Pennies $25.00. Send l S c  Complete 
1 93 5  Catalogue. Nationalcoin Com-
pany (ZZl .  Sorinofield, Massachusetts . 

PAT ENTS 

I N VENTORS : Send immediately for 
your COJlies of our new Free books, 
"Patent Protection" and "Suggestions 
on Selling an Invention". Sixty-eight 
pages of inter·esting facts. They tell 
how Patent Laws protect you ; kind of 
sketch or model needed ; simple steps to 
take without cost : how successful in\·en. 
tors haYe secured financial assistance; 
show inte 1·esting inventions; i1lustrate 
important mechanical movements. With 
hook!' we also send Free Evidence of 
Invention form to help establish date of 
disclosure. Prompt service, reasonable 
fees, special defened payment plan. 
Strictest secrecy. Thirty-six: years' 
experience. Highest references. \V�ite 
us today. The facts in our hooks are 
worth money to the man w ith a good 
invention. Address : Victor J. Evans 
& Co., Registered Patent Attorneys, 
422-E Victor Building, Washington, 
D. C. 
PATENTS-Before too heavy an ontlay 
of time or money is made on an inven­
tion, a search of the Patent Office 1·ecord:s 
should be made to determine as nearly as 
nossible whether or n(lt the same idea has 
heen patented before. The cost of this 
'earch is  small, while the value of the 
facts it unco\·ers is often considerable. 
\Ve offer inventors and manufacturers a 
thorough . prompt, confidential search 
service-p)us experienced counsel and 
a�sistance in every phase of Patent ancl 
Trademark practice. \Vrite for my new 
free hook containing valuahle information 
rdating to p<t tent procedure. Clarence 
A. O'Brien, Reg-isterecl Patent Attorney. 
28-V Arhms Blrh• .. Washington, D. C. 
PATENTS. Booklet free. Highe.r 
refere-nces. Rest results. Reasonable 
fees. \Vatson E. Coleman, Victor Build­
ing, \Vashington, D. C. 

lN VE:NTlOl'i S Wanted-.PatentcLI, ttn· 
patented. If you have an idea for sale, 
write Hartley's, Inc., Box 928-J , Ban­
gor, �t:aine. 

INVENTIONS Commercialized, Pat· 
en ted or unpatented. \V rite Adam Fisher 
Company, 582 Enright, St. Louis, Me, 

PATENT ATTO R N EYS 

INVENTORS : Send immediately fot 
your copies of our new Free books, 

· uPatent Protection" and "Suggestions 
on Selling an Invention". Sixty-eight 
pages of interesting facts. They tell 
how Patent Laws protect you; kind of 
sketch or model needed ; simple steps to 
take without cost ; how successful inven­
tors have secured financial assistance j 
show interesting inventions: illustrate 
important mechanical movements. \Vith 
books we also send Free Evidence of 
Invention form to help establish date of 
disclosure. Prompt service, reasonable 
fees, special deferred payment plan. 
Strictest secrecy. Thirty-six years' 
experience. Highest references. \Vrite 
us today. The facts in our Looks are 
worth money to the man with a good 
invention. Address : Victor J. E"van� 
& Co., Registered Patent AttOrneys, 
420-E Victor Building, \Vashington, 
D. C. 

WORTH while inventions are short 
cuts to prosperity. Unpatented ideas 
can be sold. I tell you how anti help you 
make the sale. Free particulars.. \Vrite 
\V. T. Greene , 958 Barrister Building, 
Washington, D. C. 

REGISTERED Patent Attorney-Con· 
suiting Engineer obtains patents and 
trademark registrations. \Vrite for 
confidential advice. Z. Polachek, 1234 
Broadway, New York City. 

P E R S O N A L  

A NEW BOOK "The Secret Place".hY 
Famous Radio Evangelist "Happy Jack 
Smith". Power-, Success, Happiness� 
2Scts, 3ct stamp. Box 7 1 ,  Stoneham, 
�lass. 

READ the backs of any standard play· 
ing cards. Secret Key �farkings to do 
this, mailed for $1. W. Ray Davis, 
Box A. Mullan, Idaho. 

BE LIFE of Party ! Increase your 
personality !  2 5  Intriguing parlor tricks 
1 5c. Emenel Company, 6328 North 
Clar·emont, Chicago. 
FOHTUNE'S await unlocated heirs ! 
Authentic lisl, 2Sc. International 
Agency, 1\I-5, Cincinnati. 

P H OTO D E V E L O P I N G  

FILMS developed S c  per rol l ;  prints 3 c  
each. Ask for Special Bargain I..,ist. 
Roanoke Photo Finishing Company, 
1 5 9  Bell Avenue. Roanoke. Va . 
FILMS Developed any size 25c (coin ) ,  
including two enlargements. Century 
Photo Service, Box 829, La Crosse, 
Wis • 

P H OTOG R A P H Y  

S E N D  2Sc for : "Portfolio of Informa ­
tion for the Amateur Photographer·". 
S t:::tmp brings particulars. Easten1 
Scientific Co., Dept. l\14, Box 294, 
Plainfield, N . .T. 
REALI STIC Photographs pay bi� 
money ! 20c brings list of huyer� ! 
!Jowling, Dunellen. K. ]. 

f' O E M S  S O N G  W R I TE R S  

COOPE'RATIVE Songwriters Organi­
zation can assist amateur ''..riters. Par· 
ticulars free. 6574 Gundry. Long 
Beach. Calif. 
NEW DEAL. Write Sequoia Song· 
writers Service, Sherman Branch , Los 
An<!eles. Calif. 
WANTED : Original Poems, Songs. 
MMl\1 Publishers, Studio Bldg , Port­
land. Ore. 
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P O U LT R Y  

POULTRY T R I B U N E - America's 
Leading Poultry )olagazine.  Explains 
latest methods. Five years $1.00; one 
year trial 2Sc. Tribune, Dept. C-92, 
1\lount Morris, Ill. 

P R I N T I N G  
500 W ATERl\IARKED Bond standard 
size letterheads, envelopes, billheads, 
statements, ( 1 000 Cards) $1.75.  Illus· 
trations. Bredshaw, 3214 Huron, Chi­
cago. 
TWO-COLOR Business Cards. 2-color 
1935 Calendar on back. $2.95 1000, 
$7 .95 5000. Jacksonprint, Independence, 
1\Iissouri. 
500 DOND Letterheads, Envelopes, 
Statements. Each $2.00 Prepaid. Cash 
with order. Interstate, Bethany, Mis­
souri. 

R A D I O  A N D  T E L EG R A P H Y  

R A D I 0 Engineering, broadcasting, 
aviation and police radio, Servicing, 
Marine and Morse Telegraphy taught 
thoroughly. All expenses low. Catalog 
free. Dodge's Institute, King St., Val· 
paraiso, Ind. 

R A D I O  SETS A N D  S U P P L I ES 

SHORT Wave Transmitters, Receiv· 
ers, Supplies. Wholesale Literature, 
5c. Federal Telegraph, Box 344A, In· 
clianapolis, Ind. 
NEW Long D istance Crystal Recei\'er. 
Blueprint, 17 Others 25c Coin. Par­
ticulars Free. :1\Iodem Radiolabs, 1 5 1 - K  
Liberty, San Francisco. 

BUILD Your Tester $5. Tests every· 
thing, except tubes. Parts- list, instrue· 
tions SOc. Jas. McGuire, Washburn, 
N . D. 

$2.00 LONG SHORT Wave Pocket 
Radio Only SOc. Radio Sal�s, Box 
68. New Haven, Conn. 

PROGRA1I Mem�One move marks 
station , day, time.. 25c postpaid. Digre, 
G:·enora, !\. Dak. 

R EAL ESTATE 

OZARKS-Five acres timbered river 
frontage, fishing, boating, pearling, 
ohooting--$100,  $5 .00 monthly. Hul>­
bard, 224 Grossman Bldg., Kansas City, 
Kans. 

R O OTS A N D  H E R BS 

A�1ERICA'S B I G G E S T  VALUE ! 
New HHerbalist Almanac" sent for only 
IOc postpaid . Includes hundreds tested 
herb medicine recipes, fi�hing dates, 
best times for planting and other valu· 
able information. B eautifully illus· 
trated in natural colors. Needed every 
home. Bontanics, 145 West 1 1 2th St., 
Chicago. 
WANTED-Common weeds by steady 
buyers I Details JOe. International 
A�ency, �1-5, Cincinnati. 
"NATURE'S Herbal Remedies" ( 1 1 8  
pages; illustrated) 20c. Bluegrass Bu· 
1·eau. 'M-5. New port, Ky. 

R U B B E R  STAMPS 

NAME and Address 2 5c. Three lines 
JSc. Ideal Stamp Works, Coeur d' 
Alene. Idaho. 

SALESM E N  W A N T E D  

SELL P rocess Embossed Printing $3.95 
Thousand, with Free Cut Service. 
Worth $6.00. Nothing like it ! Com· 
mission $1 .00, advanced. Experience 
unnecessary. Outfit free. L'nited En· 
11:ravers, L-61 55 South State, Chicago. 

S H O P  K I N KS 

1 9 3 5  HANDY �Ian's Home ;uanual. 
Send SOc to Modern Mechanix ami In· 
ventions, 529 S. Seventh St., �Iinne­
apolis, Minn. 

T R A I L E R S  

"WANDERER" Cabin Trailer plans 
are in 1 935 Handy :Man's Home Man· 
ual, 146 page book chock full of auto, 
radio, workshop, home, and gard�n proj . 
ects and handikinks, sent pcstpaid for 
SOc. Modern l\I�cbanix Publishing Co. , 
529 So. 7th St., Minneapolis, �linn. 

OWN A Knoby Trailer. We special. 
ize in trailer plans. Easy to build in 
any •ize. Sleeps fout·. $ 1 .00 brin!.'S 
complete plans ancl instructions. Knohy 
Trailer . Box 9 1 1 -D .  Clearwater, Fla. 

T R EASUR E F I N D E RS 

LOCATE Gold, Silver, Oil. 20 scien· 
tine ways in 1 5 0  page illustrated book on 
l\Iodern Treasure Hunting. Included 
Fr�e are two latest Radio Treasu re 
Finding Plans, and $3 ,·alue famotls 
�lineral Rods, all for $3. Enclose $1.00 
on C.O.D . orders. Pacific Artcraft Co., 
204·E. San Bruno. Cali f . 
XE\V Radioactive Treasure · Finder. 
Complete Plans , $0.50. Free Offer. 
Clough, Grayling, Michigan . 

WHERE To Find Gold. Information 
25c coin. Analyst C, 1 3 9  King \Vest, 
Sherbrooke. Que. Canada. 

V E N T R I LOQU I STS 

I.EARN Ventriloquism by mail ; small 
cost, 3c stamp brings particulars. Geo. 
W. Smith, 125 North Jefferson, Room 
S-624, Peoria, Ill. 

G E T I T  

W A N T E D  M I SCELLA N E O US 

CASH for used 1\.licroscopes, Binocu­
lars, Slide Rules, Drawing Sets, Scien· 
tific, Engineering, Dental and )oledic�l 
I nstruments. Highest prices paid day 
shipment received. Satisfaction guarall­
teed or shipment cheerfully returned. 
Elman's, 2J04B VanBuren, Chicago. 

W A N T E D  TO B U Y  

W AXTED : Suitable articles to sell 
hy mail. �Iirtie :McCormick, Streato1·, 
Ill. 

W E L D I N G  A N D  SO L D E R I N G  

BLOWTO RCH - Gasoline automatic 
( not a toy) 1 900 Fahrenheit, fully guar• 
anteed, 45c each. Grant Laboratories, 
Independence, )Iissouri, 

WELlHNG and brazing oxy-acetylene 
equipment. new aml rebuilt. Superior 
Oxy-Acetylene C o  n1 p a n  y, H amilton, 
Ohio. 

ARC-WELDING Outfit $ 1 .25.  Wel<i 
fenders, braze, solt.ler. Lavrow , 43 68·\V, 
Warren, Detroit. Stamp appreciah:tl. 

W I N D  BATT E R Y  C H A R G ER 

\VI !\ D  Electric Charger. Build front 
our parts kit, or send $1 .00 large Blue· 
prints. Information dime. Lorenzen 
Propeller Company, Niles, �Iichigan. 

3 \VIN'D Power Battery Charger. PlatH 
25c coin. General Battery Service, 76F 
Glenwood, :Minneapolis, Minn. 

W I N D  E L E CT R I C  L I G HTS 

ELECTRIC Lights-Wind Driven. You 
build them. Simple direct drive. AutO· 
matic controL Copyrighted blueprints. 
Write. Wind :Motor Electric, Rldgway, 
�lontana. 

PROPELLERS for 6·12·32 volt wind 
electric plants. Roblin's Propellers, 
Storm Lake, Iowa. 

N O W !  
The 1935 Edition of  the 

HAN DY MAN 'S 
HO ME MAN UAL 
BUY lOW 

501  
At All 
Newsstands 

How to Fix • 

Leaky Faucets, Balky Fur­
naces, Broken Wi n d o w s, 
Ailing R a d i o s, and 1000 
other i terns for the Home 

How to Build • • • • 

Furni ture 
I celess Refrigerators . 
Pools and Automobile 

- Toys - Games 
. Swimming 

Trailers 
If your dealer cannot supply you write to 

MODERN MECHAN IX PU BLISHING COMPANY 

529 So. 7th Street Minneapolis, Minn. 

SHOE manufacturer's sales division 
wants men.. Complete line includes more 
than 200 work, dress and sport shoes 
for entire family. Also special bargains 
at $ 1 .98 and $2.98. Guaranteed quality. 
Good pay every day :1nd your own Shoes 
at wholesale prices. No experience 
needed. Complete outfit free. Write 
Consolidated Shoe System, Dept. D7,  
Chippewa Falls, Wis. I L--------------------------------• 
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ln the boolllets �hmrn llt:�re. we present 68 D9.t:r:er. of lnteL�sli ng fact' for tn,·cn­
lor�:� <tnd other mifn with. td�Bs. Amon� 
�ulJjrch covered ar�� Hmv t.he PAtent 
J�aw� Protect You: Kind or Sketrh <ll' 
Model Nt:eded: Simple Stern to TA1r:o 
wlthuut C'ost: Detln1to SU.ltR:eiltiom te• 
�:arrt1ng Snle or lnYentlon; lntel'­
estlnK lhVcntlons Illus1r . .ted: 115 
M.:!Chan1cal Movements· Shown : 11-
lu_'Jtrfi.Uml:'c of the Pntc-nt. Office. 
:aod much more. Tha books wnt 
l>e mailed promptls ond wlth­
oOut �h�trge or obligation. 
Tllt'l fOUPOn belOW' is fCf 
your Ci)n•enlenco. tT•• it 
now. 

Gf'ntlC'm�·n� L::1 l't-lurn mnll ll.ml wltlwLL� cl,uge or obligatto'ln S>!ccl JTIC 
copil'� of your buulu, ''Pa�e11t Prute-ction" and ··�u:gutJons oo Se-H­
in:; un InnHlinn"'. 
N'tuu� . . . . . .  
fitrl'l"t a.nd �<J, • •  . . • .  

· · · • · · • · · • • · • • • • • • • • · 
f'ity nt "['U\\'11 . . •  , , . . .  , , . •  , , . , . . . . . . . . , , , , • .  , , . . . .  St:J.te- , , . . • .  

INVENTORS - See pag-e 12 

W1ANTED - . - B RANCH - - .  H MANUFACTURERS 
u n  .-man t W  Jnr�e seale for our NE\V LL..""'\E uf t:Rst 
M<!tal 5 and lOc NonLtics, "l'oy Autornobllo� • .A!!htrar;; 
::�ncl othP.l' All YMl' s.n11�r�. No special olacc or exverl­
<!nCC' nc�!;�arr as we rurntsh full instructions · \'lith 
moulda .fl..nd cooDerate tn r;�111nl!r. a1s6 buy n.nt;;hr:d �oads. 
Chance ol a UfeUme for man wlth small canital to i:Cl1 
Into this new a"d. pra!itable l"dustry • .  If you moan 
strictly bu�i.nes!l and ue uve:r 21. write AT ONCE for 
.details as we nre now r1odnll nrrancemcnts- far 193.1 
bu:dnt>�:;. 

· 

METAL CAST PRODUCTS CO. 
1696 �ostun Roild . Dept. 2 Nt�w York, . N .  Y. 

N•�-- - - - - - - - - - - - - - - - - - --------------------- ·-----

Addr.!'L!II----------------------- - - - - - - - - - - - - - - - - - - - -

-<Jity. _ _ _ _ _ _ _ _ _ _ _  __. _ _ _  - ,.. _ _ _ _ _  - _ - - _ --- St•te _ _ _  - - - - - - - - - . A.tta(lh l•ttar Rlatlna: ••e• occupation ud D&mtl •nd addn(l:ll of •mployt�r .�t.nd 11ol a.a&\ 62M tlu.tn•a• m-. •• J'tfueDc:e. 

Is The Dirigible Doomed? - Yes 
[Continued from page 127] 

stresses and strains that no metal within given 
weight limits can stand. 

Many of the world's leading military and 
naval authorities are also convinced the 
dirigible is too easy a target and too vulner­
able for any practical military use. One 
would have a jolly time gathering up the 
pieces of any dirigible that is ever fired upon 
by a modern anti-aircraft battery. 

After a series of disastrous experiences 
with dirigibles England abandoned them sev­
eral years ago in favor of aeroplanes for both 
military and commercial purposes. Italy 
soured upon the dirigible when Signor 
Umberto Nobile executed his infamous but 
tragic comedy of errors in the Arctic with the 
airship ItaJia. during the summer of 1928. 
France's faith in the dirigible went down the 
C'.,.ute with the loss of the Di.J::mude. No doubt 
the crashes of the Akron and Macon will settle 
the hash of the dirigible in America. Germany 
is the only nation still attempting to carry on 
-trembling in her boots for fear of what may 
happen any day to the Graf Zeppelin, an old 
bag of hydrogen, the dying hope of lighter­
than-air enthusiasm. 

Needed Electrical Inventions 

[Continued from page 85] 
would sell like the proverbial hot cakes, It 
should be small, light and driven by a frac­
tional horsepower motor. It should wash and 
dry as it progresses over the surface of the 
window using very little water to be carried 
in a small reservoir. A successful design for 
such a device should be worth considerable_ 

The world needs a new form of electrical 
heating pad and needs it badly. The present 
heating pad is delicate and fragile and open 
circuits develop very ea�;ily if the pad is not 
handled correctly. For instance, it is im­
possible to fold heating pads; yet when people 
lie on them for treatment of back ailments, 
they are apt to break. 

We already have toasters that automatically 
eject the toast when it is finished . .  What is 
needed now is a waflle iron that will do the 
same thing. 

Electric fuses that will automatically ejer::t 
themselves after they have blown would also 
be a big help to the electrical industry. In 
the household they would not only indicate 
the place where the fuse had failed but they 
would also reduce the possibility of shock. 

A window in a storage battery so that the 
water level could be seen without removing 
the filling plugs would be a big money maker. 

An attachment for an ordinary tubular 
flashlight so that it can be made to project 
magic lantern slides or films would be very 
popular. Manufacturers producing flashlight 
batteries would be very much interested in it, 
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WHEN YOU TRAIN AT 
L I N C 0 L N Thi• Government Ap-

proved Schaol has a 
reputation far Dradu­

ati"ll Pilllts and Mechanics vhose ablljty is quickly 
rectanlzcd by the Qv•ati!ln industry. Thilt means a 
lot In getting a big pay Job, Graduot•• now em­
'P,OYtd t.y !orne of the best known um�anies irt thtJ 
avlratLon industry. 

C�mDietP: Thorouah Tra.lnlng c.tTeriug .all fli�ht 
couJ�ei! indurlin; Trlltl;:;DQrt Collr;;a. Flight rurricu­
lum lnrludc� nlsthl dying, .ft.:dn.a; b�· i.nstrurnent, en•;;;; 
!COUntry flying. a.ctobatlc:., etc. Ma�ter Airplane ami 
Engine �'Ied\&nlc'� Cuune, wi�h attutll h.ctory meth­
<HlS, DrtllHll'f'l); �·ou fm· rH'<:h.anic's Doi-i�lon. Fin4!St 
modern eauipment lnc.luding all types of planes far 
�our cornplete �:x�eri•n�e. Both tll:::hl and �;Toun'-1 
f!plwol umlu Gor·t. Supl!'rorb:lon. Wrlta naw. Sta.te 
ruur a�e. 
LINCOLN AIRPLANE & fLYING SCHOOL, 4010, Alrctltl lldl .. LIICG .. , Nebr. 

fancy giant 
In cellar. attic. barn. Nelv, eas,�, <ldor­
l•ss method. We show you how, fur· nisb gu&�l'Dn teed materials and buy 
cro-ps. Valuahlc: big book and pictures free if you write quickly. (Est. 1908.) 
UNITED MUSHROOM CO. 
lilA& Lincoln A,..., Depl. MM-S 

GENUINE LEATHER TIES 
-L�In-lianll:-; and llows: Men.·;; t�.nd Boy's. Fancy 'HI.ttcrns. Look .like �ilk. Cleam•d wlt11 .a d[lmp 
r·loth. J>urabre; won't wrinkle. SELL OX SIOH'r. 
!He: TH'oftts; repet.t order;;.. Be independent; hu41 
:rour own bush1us, n. '-1, SOLD 30 IN 1 �� 
llOrR�. No !!nlr:s nbilJty nHded. S�nd 50c or 
slomps fvr s.amDlE: 111d kil, Information free. 

CENTURY Tl E co.. D .... 7,;ll,_3J,T� ,:,�'H� ..... 

HO\\" 'l'O OB'l'AI�· A PA'rE�'l', 
·written b}- n ForD.ler )lelll.ber of 
tile Exnmlnln�:: Co"r"T>N 0 !122-24 l -.::=a:::;::ii::;:�!!J 
of the U. S, Potent OfUce. If you 
nnJlt to Profit by your idea, you ahoultl 
tn�e Ntep" to nPt>lY for n U. S. Patent nt 
on.,e. Your .o..,.t step is to get thl• Free nook. 
Thi• tuterll'.dlng tllustratetl book eontnln" 
�·nlullble Information you Hhould ha, . .,, It 
tell11 you fully how to obtnln a potent "'" 
�·our hlen in the qulcke"t ...-n,-. 'Yith tbl" 
Free Book you will al,.o reeeh·e a "R.,eorll 
of InTention" form on whleh you can e11sfly 
record your tden. Pll'l'Sonal nn41 Confttlentfnl 
Sct.•,·Jce= Your Cn:.e ,..-ill be per�onally b�tn­
dlea nnly by n RegiMtere<l Patent AttorneY 
who lR nhoo a Former llember of the Exnm­
lnlug Cormo of th" U. S. Putent Oftlee, All 
o•omm11nleatlou• will be ,.trletly eonll.dentl<tl. 

MAIL COUPGN TODAY FOR FREE PATENT 
BOOK AND RECORD OF INVENTION FORM 

1638 Woolworth lllldJ., Dept. 55111, Ne• York City 
Miller Bulldinc, Dept. SSB, Wa&hinaton, D. c. 
Pl1au send rne your Free Baok. •1HDw b Obb.ln 1 Patrnt," 
and ' 1  RecDrd ot Invention" form. 

N.!.biE . . . . . . . . . . . . . . . .  , ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

our Own 
CudL st:atlonetl', atlnrt1�n.l, 1abcls, blDI!'t. 
clrculan. ta!la. el<!. S111�e money and time. Sol1f 
dind from .factory oQly, Jurllior Praa�. $5.90. 

Job Pre--s�. $11. Power, $1�9. Jlo 
populat• ra1i:td J)L'1nttng llk<! fn· 
gr::.·:tng with rmy or <lnr prll'l�!I.QS, 

Print fDr OthP.Ps., 81G Prr.fih 
P:ass ror it.u�lr in o short tiro" .. 
E�H .. "" rule-� l'@nt. "�rite foT Ire� 
c:ttntoe- or ouU'I.ts: anrt all d"'tlllk 

The Ka lsar Co., K9, Merlten, Conn. 

RADIO 
ln vo<'kf't or PIJT�e! 1\' o 

tut>e,·-bnt<er1,"--n<>thling to "·ear out. NO cr}·:�otaL::� 
In •w:r mPI.:a.l objeL-1 O ;i  
. One rontrot-�eh ZllL 

Drt wava & pollee eaLl.� 
wires needed! 

I N V E N T I O N S 
W A N T E D !  

Patented or Unpatented 
Thi:�. am�2 ing n.�w B<lok, I nventors1 Sell· 
log Guide, tell.$ llo�· to m�k-e JIJ(ln�:r 

�\�:N�;;11:��!�(]an°� il�������e
�

1
r �����y 1AOD 

man ufadunrs ac.ti.vel,- in the ma rk4l:t for 
1d�A�. Tell� how in�ntorR may })l"Otcct 

idt�l!l for smalL sums, where and t)OW to 
turn inn·ntiml� Into ���.�h. et�.:. Book cm"t-r:-: 

Provod Methods of S•Uin�. Fiodlng Buyors. Rayalfy Contract<, Logal 
Pitfalls, flne�n�ing, Gyp Scheme� to Avoid. Pat�nt Offl.:e Methuds, 

:md roam· otMr rJta 1 toplr�. ,'\ t"mn;Jle-te- eorrclopecta. tot the tnn:ntor. 
wriLtm bl' B�>·rnonrl Franrts Yate3, who Luu bl!'loed o\·er 8�.UOO 1n­
,·ento:-s. 22:0 pages, f:Jhdt: blndi1lg-tn:::�tled pn�tpaL'I fDT onJy $�. {Ur. 
C.O.D., 8�.12.1 �Ion•Y·back ,u<rontoc. FREE LIST OF NEEDED 
INVENTIONS offEring l}lg oppnrtul"ltt1"s:; to tnun.tor:::. and lull de1ruls of bu.Jiil: mai.Le<l on fl'QU�s:t. · 
Three othe-r hig honk� for lnnntors : Prot•etinrg and Selling. �tape.tented 
lnvP.ntion�EdisDn's Secrets of How to Jnnnt-U)O Mlll ttn-Dolla.r 
ldeu for 1nventon. 50 Cent� e.ach, or an three rat Sl� 
DONLEY PUBL. co .. SOB Flrlh A>e., Oept, M5, New York, N. V. 
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J, ike tumlng lead into .:old� 
l1ere h a b u s 1 D e s s wltlt 

���l���1d1��:�Wt��;�·sch!�g� 
llornes. s-pend rotlllons et"ery 
�·ear for I'Ubht>l' m&ta. Thlnk 
ot :your tJroftt. 1vhen a 

HAND 
MACHINE 

and 

j¢ HI� $222 MAT 
Rnud nE:lV, Fllltl' pntf'ntr:d. Few men alreadY" startect 
l'f_)JJOrt UllPI'ettdented succei;S. 'Wru. Eagle wrlte!l. 
• ·can't 111.\lk�;; IIH:It-i t""t e11oud1. l,lr�t nt:!elr brou::ht 
o\·er :HIO £n·dc-ril for U.oo to tlO.uo �·al'h," Flns!l 
fl·ot:.t 'J-IarrJ� SA)*lt: ''Ord�L'3 enough to keep Vi men 
husy nil the time,·� Gurtter g<�t big uN�r from ('nunt}• Cnmml�doncr;; Rnd now L'epurts: ••.Just 
�I ¢r)Pd Up artler for all G1'2de Sehoo!s ond 
Jlhch s�hools.'" No wonder J'tiipomlblc men rtl'{' llwo\\"lng <!t'f!<n�thinr; tl!!.e a!OtdG 00 .e�tat, ... 
11i1h local FA.BRlX factories. 
COSTS XOTH�G to got eompl�te fRr.t�. Ju!t :-;end name and ac1rlre:::!l. 
We'll �end dc�cdJ,Lion o� �implt! hand ma<':lllne thmt quickly sllt.oe:i uhl 
th-e Into st)•lp); : �ho1v l'OU l1ow putenled mr.thnd fcnns !I trips Into thick, 
�m·lngy, lanJ:•wca)'ing FA.BRIX ).!ats-(low fi'ie cents wort!l ot Junk 
Tlrr� mt�ke.t; R S2.00 :\!at : how yuu �nn st11rt on a rrascmable :ln-r.estnll!nt 
nncl bu.Lld n hu;;1ness so tJI!.!, so fast, th:;l t 1 t l't"tll ta.k� ynur btr:a.l.h "-'�a,·. 
))on't dcla�· a minute.. "'rite or Wlt'O today, ..:\11 lnfOfntlltiOn 1! fre-e-, 

FABRIX, Inc., O..pc. 8S, 32S West Huron St., Chiugo, Ill. 
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Arr.u:l.n6: JQn� di.;tanC'P ff('epHon: pl�nty or TOl· 
ume and coort tonP. Sn1:11l ln �be . . . ftls any t'rtr. rnfleard of lew price . � • inolude� tUllE:!! D.Rd l'ematc t'ontrol. lmtl:lll in 30 mi•lute:: , , , 110 esperlffi.ce necessary. 

Requirt's no batteri (�. ln�tall one ln you•· car; demunstra .. 
tlon m<e"anil qui<'� nnd pasy :;al�. SeH in your spare ti111�. 'Enl)l'IIIOlr" profits lo he mode:. E.'�t':Ln!i.il'e :;;(l]t; gh·en to riKh� 
man. S<'lt H'har :peoDic w01nt • • •  F R E E  lllu.!;trllt(!d 11tcr· 
�ltur(!, J:luy direct from rn�tary, Write CJU.I<-k ror ltnl· 
tory nnd tem1 �. 
w. �. Wll.CDI, 301 111. MoiFh St .• Chico"' FM4:it>j':/U iN 

BE TALL Your Height ln-
aeand ln 14 day& 
Gr m o n e y  baek! 
Tile a m  1 z i n g  
Sle�bln" Snlew 

soon Ol'ingg 3·5 inehu i ncrea.se. new upe 11" and 
eneray. A taluable Btalth course and ''Success and Pnp1.1Ladt::r'· Com);t-: im:h.Ldt>tl FREE with fly�te1t1. 
�ent eomplct.e for $2:.00. Send fol' oon,Lnclng Free 
nook "ftll tesUnt(ltlill� an<1 Guarantee in Dlain sealed 
cnT'clOflfl, WRITE NOW TO:-

STEBBING SYSTEM 
O••t. M. M .  J4, FOfiiST H I LLS, NEW Y O R K  

Meet The Dispatcher 

[Continued from page 118) 
have a clear shot to the point o£ derailment. 
It cost's the company-so the management 
figures-five hundred dollars per hour to have 
the main line blocked and out of commission. 
He grabs a few moments to notify the proper 
officials of the accident - .superintendent, 
trainmaster, roadmaster, wr�cking foreman. 
He orders the operator to. call the section 
men if they are not already on duty to get 
them doing what they can towar-d having 
things ready when the "big-hook" arrives. 
There must be no· delay-

The road will be seething with trains when 
the track is clear again. He wants to keep 
ahead of the game if possible. He hegins to 
move trains up a notch or two so they will be 
closer to the cleared point and thus save time. 
An hour later the trains are moving again, and 
the dispatcher turns once more to his routine 
-the exciting routine which means safety to 
his railroad. 

Uncle Sam Trains Fighting Experts 

[Continued from page 53] 
of instruction in the country in scientific 
weather forecasting. 

With rapid mechanization of the Army tak­
ing place, several hundred competent auto 
mechanics are graduated every year from the 
Quartermaster Motor Transport School at 
Camp Holabird, Maryland. 

The Army maintains in each Corps Area a 
school for cooks and bakers. At Washing­
ton, D. C., is the Army Veterinary School, 
which turns out expert meat inspectors as 
well as men trained as veterinarians. Busi­
ness and clerical courses are taught in the 
Finance School at Washington and in the 
Quartermaster School at Philadelphia. The 
Coast Artillery Corps trains men to handle 
the big guns at Fort Monroe, Virginia. 

The Navy has schools at Hampton Roads, 
Virginia, and at San Diego, California, where 
naval mechanics begin their careers. In other 
schools Navy recruits receive training as 
electricians, carpenters, and a host of other 
trades. 

In the Army candidates for various schools 
are selected by commanding officers from 
those who volunteer. The Signal Corps, 
Quartermaster Corps and Engineers are the 
best bets for those who want to learn a trade. 
With 55 trades being taught in the Navy, all 
men have an equal opportunity to learn a 
trade during their four-year enlistment. Re­
cruits enlist for general service, and are sent 
to the training station at either San Diego or 
Hampton· Roads. They spend three months 
learning seamanship, drill, and other things 
that all sailors must know. 



CHRYSI.ER Have tried th• Vacu·matic and it sure i.s f\rw::. Benet pick-up ,.jch a JO% (l:lS SOY• •na.-John C. Martin, Pa. 

AT LASTI Auto-iv� onpn .... luv� ....,IMcl do..., tho "-ins 
to pe<foctocl combustion! ·Tho """' VACU·MA TIC oolves the oecrec ol r�ater powet! Wid> almost onap.l ectioot, thio .....ao.ll ;,,. ... 
tion inst:a"tly puts aew lif� md � ia my lnOtDf'. It adds Dlile:ace ro 
�ry raltoo o( .......... . . . ....... "" ... oplit·oecond pid-up, ..UliYe 
accelu�or raponse, p&kt spe<d· and SD10CICher runninr 

New- A'Utomczfi�- NothiD1 Uke Itt 
The ,.:ll·st•rt•r-four wheel btokn-i<n<O action--.......-linin.11·. , • 
and flOW VACU-MATIC! The patest JDOCor inlprovemenc ol ,..,.nt years! With it, tilCinttn have achieved a p<acticol muno ol. 
bobncin1 oX :ond lfOSOUtw: OlltomaacoiJy fOO" alJ 0 p t t d 8 '  
V-.u-JNtic U WUs/)'; Je�6ucncl lc is AUTO�nc and alloW 
the motor lo "br�the" at eM COI'ftet time, openjna and c:losins 
outoonati<:ally u required. No idlinr troouble ........ no cocburnor adjust­
ments nocusary. }wt put it on and foreet it! Sharply cuto fuol w.ste1, saves dollars in 1a1 costs, ndU«• calbon and a:ive.s )'OUr 
engin9 now pop, pater powor and longer lile. 

Fits All Cars 
AttlltS Gild VACU-MATIC io con.structod ol six pueo. Sa/esme11 u.m!.l�d •nd woldod into on• llftit, =tftCtly 

If �r�u ""• tnt,..,... adjusted and seqlc@ pt the factorY. Noeh� 
ts.tt• '" entnln.• to regulate. Any mDtorist can �tt.ach VACU .. 
:h"::i! e���l)flo'=: MATIC iA ten minute� Once jn, io .oaly 
f:.¥clu•tve- a.«-ri· rernind.r if the Ntae ef Uulah.t power •d 
t•tiPw nre now speecl it Jives to the- motor aod the- Nl'inp 
bolnoc crnttd. it ��fordo youc pod;ttbool<. 

Tlte YACU· MATIC Co., Wa.watoscr, Wis. 

Cuaraateed Gas SavlD•• 
TM VACU·MATIC provn iuelf on eYetY �- lc it ruoran�Hd 
to give wonh-while 100 oavinp, quicbr pick-up, ond GJorO power or it cost� you DO(hing.. •-on a t·e.st l 1!Un.ed an. average o( 4 a'liJN 
on • .ca.IIOft," wrb:es AIRw; WHtL uvaaNnatic u. the b£11 I haYC 
evu ttiecL, CJ.u�u R.urzin-"1 have tried the VaaHnW u ..... � teors and 6nd U... I .1101 bet"'"" ' aad 6 miloa per &alton iacnuo, han more mile..-, bono rre•er fickup." 

Free lhtaUs 
IAom about this Hturkable devico tlut oo pady o.lecto the 
entiH performance ol your motor. Lt:.-n -why your car is c:oatinJ 
)'ou ••tta money to operote without �ACU-MATIC. Ste w� 
,.,.,. VACU-MATIC equipped c•r w•U leap away from trol£..: 
without apt1tter or heoh•rion. o<seov .. a n� dnvin.11 thrill ad 
enjoy th• uvinp . Get the lactsl Write tocl.yl 

- - - - DEE OFFER COUPON ­I THE VACU·MATIC COMPANY 1 7617·78 W. State Sr., Wauwatosa, Wis. 
Gtonilf'tnrll � Plru"t' totntJ m� fnU parth .. ·ubr• l:OnC'ernh"C" 

1 ::�::: -:,-:;:·��t •::u:;tt;l� �� ���r w:� Offu. Thb of 

• 
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Business Getting Ideas Prove PROFIT ABLE 

Thi1 "standup'Y jack: permit• the motorist to lift his t:at 'by 
rhe bac:k bar of the bum.por, without even stotJping or :soiting 
hio hanclo. A threaclecl obaft lito i11to the removable base and raises the car slowly but safely b)' crank-spin.nin� 

A new glass ior use in welders' helmets prevents 
molten metal from pitting or adhering to it. 

A earborundmn lawn ntower sharpener, attached 
to the cross bar of the grass-cutter, hones the 
blades as the wheels revolve. 

Milk in concentrated form is being sold "fri!Sh" 
daily by one distributor whc> dilutes it fifty per 
cent with water and still claims that it compares 
:favorably with freshly-bottled milk. 

A handy acetylene torch, equipped with an as­
sortment of tips, is designed for soldering ra­
diator repairing, lead burning, melting, temper­
ing, light brazing and other uses. 

An acid-resisting cement, which hardens in a day 
and a half, is now being manufactured. The 
cement also will resist oil, heat, water and many 
solvents. 

Fishlines filr cast­
ing or trolling are 
<1ffered in lengths 
containing a dif­
f er en t ·  hue for 
every five yards. 
The angler deter­
mines the distance 
of his toss by ex­
amining the color 
of the line which 
r e m a i n s  on his 
spool. The new · 

line doubtless will 
prove p o p ul a r  
among all fisher­
men who wish to 
compare casts. 

146 

A telephone: lock which preventl 
outsiders from us.ing 11. private toll 
phone was ncendy invented aad 
lnstalled ia a Hollywood theater. 
Locked in a second. the device 
••"•d iu ownu J40 durias tha fi:nt 
month that il was placed in we. 

A portable grincler, weighing under two pounds 
and achieving a rating of 50,000 r. p. m., is now 
available for milling, circular filing, reaming, 
routing and carving as well as grinding. Mounted 
in a drill press, it literally punches out small 
holes, even using small hair drills. Lubrication 
is automatic. 

A small size fire extinguisher, which carries only 
two pounds of carbon dioxide, is especially fitted 
for putting out -oil or gasoline fires. It requires 
charging only after actual use. 

New mica transmitting condensers, which are a 
departure from the conventional pointed-end de­
sign, permit perfect stacking in minimum space, 
offering at the same time any combination of 
electrical connections. 

Acounie "feed-back'• is practically eliminated 
under increased volume with a new type beam 
velocity microphone which is claimed to have 
advantages over the diaphragm model. 

A transparent oiJ. and moisture-resistant wrap• 
ping paper, made from crude rubber, is now on 
the market. It is self-sealing when heated to 
a temperature of 
105 degrees. 

A new base and 
cap for use with 
the new Lumiline 
lamp makes pos­
sible a wide va­
riety of applica­

t i  o n s in s t o r e 
counter, window 
display and side 
wall lighting. Be­
cause of its:. small 
size, the base per­
mits maximum 
light to reach the 
surroundings. 

A novel cardboard 
r e fl e c t o r  sign, 
w hi c h c a n  b e  
placed in the win­
dow o1 the home 
or car, lights from 

A mechanical lid which will not 
IWQ\t: 0� a.nd tpill sarbage Qll con­
f,ol!ntfj hJu. bo@.An dll!!vi,..,d by .a Mtchi. 
ll'.!ltt man. PresQUre on a Pluager 
<od pasoing thTough the haadle 
and cover releases a spring lock. 
iDg book which grasps the bead. 

passing or following autos. 

Editor's note - Addres8es of w.a.nufactureTs of 
theBe and othf?r new produ�ts in this isS'tce can 
be obtained by sending a stamped, self-addressed 
envelope to MoDERI'I MllCHANIX AND INvENTIONS. 
Manufacturers are invited to submit photos and 

literature ]or this page. 



Be Sure Your Harmonica Is A 
Hohner 

• It's almost unbelievable how quickly you becom� popu­

lar onee you can play the harmonica. Good harmonica 
players are always in demand for parties, outings, scout meet· 

ings and school Harmonica Bands--sure of a good time 

wherever the�· gO. Thousands of boys and girls who once 

sat a1·ound at parties and watched others take the spotlight 
have discovered that the ability to play this 

But, remember, you can't learn !<>· play easily and skillfully 
wilh 11jusl any'' harmonica. You need one il1at is true Lo 
tone, accurate in pitch, perfect in construction-a Hohner • 

Hohner Ilarmonicas are �eal mu•ical instruments. For 75 
years the�· have been tbe: choice of leading professional 
players for stage and radio wurk and recognilcd everywhere 
as "the world's Lest." Look for the name Hohner on 
the box and on the instrument. If it's not there, 
it's not a. Holmer. 

fa6cinating instrument is all that is needed 
to ·win the admiration of friends___;step out 
of the "wallflower" class-and know the 

thrill of being a wonderful entertainer. 

Learn In No Time 
LISTEN TO 

Alld don't think there's anything difficult OAR,�t�:ED 
nbout learning. It's easy, . So en•y, in fact, H A R M O NICA HARLEQUINS 

that boys and p;ids say it's FUN. All you J,islen lo Carl Freed's iamou• 
need is the new illustrated Instruction -Hota�e� �;�Jr;� �:e�� ��t�1;� 
Book: '"The Art of PJaying the Harmonica'' da:v e":flniiJg ov�r the follo\'\"inC 

Write Today For FREE 
Instruction Book 

A great opportuoit:r to have a happier, 
fuller life is now he'ore you. Don't lei it 
slip by! We want every boy and girl to 
send for our Instruction Book: "The Art of 
Playing The Harmonica," Tells all abnut 
playing this flls.("_inating instrument-A).l"D 
lT'S l'REE. Just Jill in and mail the 
coupon lelow-today. 

M. HOHNER, Inc. 
that is sent FREE to tbo:se mailing the station:: 
coupon below. With this r�mdably simple �:wln�;�:���an�i.hl� HI 351 Fourth Ave., New York City 
method of in•trudion you em become a \11W Cincinnati at 7:15 P.M. E S T. l[tutc1imt good Harmonica player in a very short time, W�N Clicago at 6:45 P.M. I:S.T. n,. J Bdure �·ou krmw it, you'll be playing the �:t. J *aJMnonlca JrVJ :��r��:���.t�f �: �l�:!�c:�:�����r:�

n
gi�i�� 

1811 �JW� �----,"-
friends will marvel at the way you can perlorm- B . t and you'll begin to know the joys of populari:y. our< 

h - - - - - - · · · · · · · - - - · · · · · - · · · - · · · · - · · · · · · : r.t. H O H N E R ,  Inc .. Dept. 973-E 

1 351 Fourth A>onuc, Now York City 

I Please senr] m� withuut cost <lr ob:12'ation your �umpletc illu:s�rat�d In�lruc· 
1 HL•D B<Jok: "The .l.It of .Pl�ying the Harmonica." 
• 
I Xu me . . . . . . . • .  , • • • • • • . • • . . • . . . .  , , , , . . • . • • • . • . . . . .  , , , , , . . . • • . . . . . . . . . .  
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