


THIS AMAZING 
BARGAIN FOR 10 DAYS 
.;, IJttU'f, , '"'-e! 
Develop your ideas, spend -your spare t�me 
in constructive, enjoyable wol'k.! You'll 
never realize how valuable a Remingron 
Portable can be until )'Ott't:c used one! That 
is why we offer you TEN DAYS FREE 

TRIAL IN YOUR OWN HOME! Use it as 
much as you like. If you•re pleased, decide 
to keep it; if not, return it at our expense. 
WE PAY ALL CHARGES! 

INVEST ONLY 10¢ A DAY 

U N DER THIS N EW PLANI 
It's ·easy to own a Remington POrtable! 
Under our factory-direct plan you get the 
newest, latest model for only 10¢ a day! 
Yes-for .less than the daily cost of a pack 
of cigarettes or a soda you can OWN a 
Remington Portable! A.nd you "-'Oo't be 
spending 10¢ a day-you'll be INVES�ING 
it in a valuable piece of property that will 
give you a lifetime of service! . Som�thing 
that will save the whole famdy Jnne . • • 

energy • . •  money/ Dad will use it for busi• 
ness, plans and ideas. Mother for corre• 
spondeace. Sister for club work or to study 
typing. Brother for school work. Truly, a 

family possessirm tkafs intlaluablef 

FAMOUS MONEY BACK GUARANTEE 
When you deal with Remington Rand you 
must be satisfied in eve')' respqct-or back 
goes your money! Your Remington DeLuxe 
Ponable is guaranteed by the world's larg .. 

est portable manufacturers to be a genuine, 
brand-new machine-NOT A REBUILT! 
It has all, the modern features of expensive, 
office typewriters: standard four-row key­
board, automadc ribbon reverse, two-color 
ribbon shift, handset tabulator, composition 
keys, line spacer, adjustable margin stops­
everything PLUS the famous N 0 ISELESS 
FEATURE that makes this machine type -in a 

hushed whisper. You can typeANYWHERE, 
day or night, withoutdisturbingothers! And it's 
PORTABLE-easily carried wherever you go. 

SEND NO MONEY-MAIL COUPON! 
It doesn't cost 3 penny to get the details of 
this1 sensatio1nal10¢ a day plan! Just send 
for the FREE illustrated catalog that de­
scribesallsevenRemington Portable models 
and' tells about the 10 day free trial offer. 
Mail the couptnz toda)'f There is no obliga .. 
tion whatever. Remingron Rand Inc;., 315 
l'our1h Ave., Dept. 141-10, New York, 
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REMINGTOI'(RAND Inc. Dept. 141-10 it's �asy to typewrite! You can learn to rype right in your own 
home . We gi"e you absolutdy FREE a 19·page course ihat 
teaches you che Touch System. ln:Hruction� �o simple and 
easy to follow that el'et1 a cl:i/d can learn to hecome a. Touch 
Typist. With this FREE typing course anyone: can type swiftly 
and accurately in an amazin,';ly short time! 

315 Fourth Ave •• New York, N.Y. AN ORDER! 
Please send FREE illustrated caralog showing all seven Reming· 
ton Portable models, and full derails of your ••10� A Day" Plan. 
Free Typing Course and TEN DAY TRIAL OffER. This doe� not 
obligau: me in any way. 
Name.,,,,,,,,.,.,, .. ,,, .. , ..• ,, .,,.,,,.,,,,,,. I 
Address . •  ,, , •• , •• , • •  , • • •  ·••••••••••••••••••• . • . • . . . •. • • • • . . . . • . . • •• 

II Tow11 . • . • • • • ••••••••• •••••••••••••. • • • • • ••••••• Stale, • • •  , , •• , •••••• 
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DO UBLE DUTY CARRYING CASE 
A smart looking:, sturdy case built of 3�plywood,covered with 
duPont Fabric. Double.s as an oyernight bag, picnic box, etc.! 
Cushioned to give your Remington safe transportation. 
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#'THEY KNEW M£ 
WHEN • •  •11 

• "I wor�ed side by side with those men for yeai'S. 
I know them. They're my friends-and they're mighty 
fine chaps. But come beck two years from today, and 
you'll we those same men at those same desk 

"They lack sufficient training to go much farther in this business. So did !-until I faced 
the cold, herd facts of my own Clue. It wasn't long after that that I enrolled as a student 
with I. C. S. The train ing I got in that course fitted me for <Jdvancement- end I've been 
on the up-grade ever since," 

How about yourself? Are you honestly equipped to hold a bigger job? Think it over. 
The coupon below is the same one that started thousands of men toward success. 

· INTERNATIONAL �ORRESPONDENCE SCHOOLS 

* 
BOX 2317-N, SCRANTON, PENNA, 

\Vitbout cost or obligation, please· send me a copy of your booklet, "Who Wins and 
Why," and full particulars ahuut the subject b&fore which I have marked X: 

TECHNICAL AND INDUSTRIAL COUR�ES 
D Ar<:Wt-cot 0 Sh1.00t ::\-L.�.al Worl.:.r D Piw.ubb">g; 0 Stnl:l) Fi�tini" 0 .Brid&'l!ll Engineer 

* 

0 Art'!hit,l!d."Uml Dr���m.an 
0 BuildinJ:: )%t.hl&t-b:..� 

D Boilt�rmnker 0 llcn.�a&; 0 Yt:Ja:�.:L\tlon D '1•eleJ:Y.'!.ph )_jmdueet· D Ai:: Conditioning 
0 Bririgo •nd I;luilding F-oN!m"-"0 D Ch't'l:Ui11tr:l D Td�Ll� WaJ..L. n R•tliu D Sl�"lll EJ.J..J;..iu.eer 

0 Mc<::h•u.iral 'EuD.tw.trriuc D s�eaw E·h:cLr.ie F.:lldDctir 
n PLaiuLUu.c,-IJ C"...n:\l :Mining 

0 CWlL.n.cLur ��owl BuilUc,.. n BLrudur.:ll Dra1oon.'l.n 
0 Rt.nl·�trrr:\1 l·:n�nf'oflr 0 11-Ianr,g.em�nt of In·..,..,ntio!l& 

D :\o1flllhll.nir:al Dn.ft"m'\'!'1 C M!t.rlnl'l F.ngint'!N' D Mnohini�t :J T oolma,.koer U .R.. R. l.ncom:rt.i.,_·�,;, D MIT,., For�All Q )i,Tfll lio�M"e 
D Nt.vi.P"ntion D . , . 

8 -nd G:-�� 
0 Mam;t: udu.ts 0 lr£·&t. 'Tl'E&tmeot of Metali! 

0 BuFinfl(.s Man1�nt W lnd�;.£otrinl �\lnno-'emAnt D Tr�" �·!autt.�n'-D Acnnu"!lt:mcv 
D Co��;t A.CJ;o;ounta . .nt 
0 C, '1-'. A11'.nnntJU1t 

0 PaLt.eJ'nJ.n;r,kor § R. P.. Se-utit.m. Foreman 
0 Di.cac( ED�il .Air :Brab� D R. R. Sic113h:::aen D A.viation Ti:D.gin�� Tiighwo.�· ).;,�g:neM"1ng 
D Antoru.obile M!!chtm!Q 0 Chdl Enll.i.ueerllJK ·O Rcirigl!rs.tioo. 0 .Sun.C'.:/ilJI: and :01:-\pplnK 

BUSINESS TRAINING COURSES C'Bookk.eo:Pi::J.Q 
Ct->t'er&taTi1l Work: 0 Svaolilh CPI"alt:b 0 Sa.lt'sm."l &b.i ... 0. Ar1vfllrt:Wn� 

C 8-!!n·.ie• Station �!i.lt!emau:��l>ip 0 Jo'i.,..,.."t. Yenr L:aliDf:';e �ubjl'\('!tll 0 lhuob:.� C�rtCli)Qlld�nec 0 St�no�:ranhs !i.nd T�.'pin��: :: �;\'i! Bt.n·ice .11\fa.il c�uder 
0 �;r..!lvm].· M<' 'l"f"k 

DOMESTIC SC1ENCE COURSE!3 

8 fV!�� ����{J��;= 0 .Ar.ricu-�tut'JII D Ji''l"ij.it ()ro·..:iJ)� 
0 Poull.ty FarminQ": 

0 Gnd� .Sc:X.OI Sub;��t• 
0 HiJih Sohool :i1Ji':)f'c1fi 
D'Coller.::e .Pz�pt•TRiOr.:/ 0 In11!tn.tin��: D Ca.ri..fxm:nor 0 'Uit.terJnr h"how C&.:..-ds 
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PRICE 
15 CENTS 

SAM.E PRICE lloi CANADA 

OCTOBER 
1 9 3 1 

Volume XVIII 
Number6 

Circulation over 250,000 
Copyright 1937 by Modern Mechani• Publishing Ca. 
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Where Playing With Fire Pays 

By H. H. Slawson 

Odd Jobs For Dynamite • 

By Paut D. Paddock 

Douglas-Builder Of Super Planes 

By Robert H. Rankin 

How Tu Sell lnl·entiuns 
By Don,tld G. Cooley 

Wild Birds For Household Pets 

By Dick Co�e 

Desert Travel-Modern Style -

By Edgar M. Jo-nes 

Swamp Lands Bring Fortune -

By Bob McLean 
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W bill!: th� te11t pi rot still plaY' an impor· 
tant �art iJt tbe progre:!ls of .aviadoh, &:eia:Dce 
h� developed insuumiiiJU and taSiing: 
tnacbinee thi!t h&'Ye served to make hja 
pre(!Ulou& ,.,or� lu• necas8ary. Ia in­
geniously desi11ned u1uper�' wind tuo.aels. 
aeronautic:al eo&:iDeers cow submit new air-

�jt�, ��i�'!��·�i�fi,:�·:in°:te't:!.� 
tife. lr1 ;an authoricative .anide��'Scie.n� 
tifi.c Aids To Test Flyiag11--Bob Go::dort 
tell.t you all about f:be wind tunnel te1ts 
coAducted at the aeronaltlCic:d "ho1.1so of 
ma�ic" operat£d at Langle:)' Fit:!hl, Va., by 
tbe Nati�;tnal Ad¥i:sory CommittH fot' 
Ae.�:onaudca. Pboto-Tettiaa a .,.,.Ettg. 

FOR WORKSHO!t FANS 
Among the IIWIIV iDterestia� proj. 
ecu included [a rhe November 

i's:ue "Will be-A SvirtKic,:: Atm. 
Sander; A ModQmistlc End Tabl�; 

An Elcetric P.bonORflpb: A 6-volt 
Powc:[" Plant; A Simple Radio Re­

ceiver; aa.d a host of other pl11.ru, 
sugg.::ulons, and prx.ti.:aJ ·work· 
'hop Lcir.k:s that will 'uppJy ample. 

outlet: for you� ski.JL 

J'lJbU�h�d mor.ULif b.l" )todern .M�eMlli� J-"ubJl:>hlniE Co •• ltth St., $.; Hroodwa�.-. Loul��;Hle. Ky., C. 8. �- Business oft"tt'e, :a: \Yfll�:t Plltntru A�•-· Crc<:n;vle:b, Coon. Enl<:rcrl n�. Si�Cof.Ld�c-la:>; milttC"r undcc the .\rt o� MDrch 3, 18'i!l, aL the po:;t o�ic<: in LoulGl·nJe. 1� .• wltb. �!ltlit:lon.aJ entrY at Gre8ll.Wicb. Coon. Bc1it.orist {)lfi�CJ� l�H firo.l.dway, N'E.\.1" YorK. N. Y. Not rtt5llOOJ:ibl� for un:�t)lldtd n1anuu;ripts. 
ln U. S. and Pom�s,;;iom; :.nd ln Canada, l5c 2l C()DY; $1.5[) a :re:u. Se:td �Utl!'icrlptions to Gn:emdL'h. Conn.. addrcs.s. OthEr l"·lsta I l1nionll. 
·u.oo 1. y�.ar. Ba�t lnrlhr. Alnmt, 1�. C. J:nm:! f..otco, Romlu\�·, India. Pdntc:d In U. s. A. .Ad·,·<il!rtlaitt:J fr:-rms dose thi!' �nt ar s�ec.r:d month 
P�'i:'!C'80.ing Gia1t of iC'-ue. AdTtrtlsln(: Df.:>lttes: N"t'l1' York. 1:0()1 B�adwa;,; L'h[�ago, 3GO N. �Uichl�nn A'•·; San FraPoi&eo, Stmpson-ReillY� 
10t1 R\:.i.i Rldg.: Loo; .dngd<::'il, Sirnp�rm�nclll)', [;8(3 S. Rill �t. .)lembct Al.lllit Bure._ll of Cjrcull.t1on. 
W. H. FAWCETT, Publ1sher RALPH O.IIIGtot. Man:\!11"11 Editor ROe·ERT HEftTZBE'FIG. 'Edltor AL AllARD, Art Dinet.-

THOMAS A, BlANCHARD, IOHN L. SCHERER, CLIFFORD PETERS1 Ass�>clatt Edlton 
AOBERT PAGE LINCOLN. HuntltUI a .. d Fjsb_illl Cttnsulta.nt S. S. RABLf Nava.t Con.sultan1 
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Be Somebody-
Gelmol'e money; pl'eslige; a bellel.' aal'eel' 

You can do il. Read lhls 

J\ND there is something, Here it is: Become an r1. Accountant ; tr�in at home in your spare time­
with LaSalle! Fit yourself to get bigger p�y in a modern 
respected profession. Prepare yourself to get what you want from life -a home, money for education a car 
luxury for your family-e,·eryrhing you've hoped fori 

Accountancy through home study opens two fidds 
for you. First, it can put you ir_line for higher bracket 
job• in )'uur present company. It can give you the drop 
on untrained men--can lift )'OU out of their das>;. Your 
increased v:alue \vill quickly be apparent in your work and noticed by your superiors. Accountancy training 
can give you abilit? and experience fonvhich business is 
looking-ior which it is glad to p�y. 

The second opportunity LaSalle Home Study Ac. 
countancy cflers is a profitable professiun of your ow:�! 
Right now the professional account-ant face.s a e-re,ter 
demand than ever before. It is not uncommon for trained ��oountants to earn $3,000, $5,000 and more. 

Three Men Who Proved Il Can Be Done 
Read the actua[ experience of three men who started 

accountancy training with us in l!J36: 
After a short period of intensive study, the first ma:1 

started bookkeeping jobs on the side. Soon he got 

• "YOU KNOW, MARY, I DREAMED 

Of BETTER THINGS FOR US­

BUT SOMEHOW I'VE FAilED TO 

GET WHAT W! HOPED FOil-" 

• "I KNOW, JIM-WE'VE WORKED 

HARD, TOO. BUT YOU DO WORK 

ANYONE COULD DO. THERE MUST 

BE SOMETHING-" 

l_ 
encugh of th�m so he opened his own business. Today 
he is his own boss, :< successful business man with � 
sDlendid income. lui in one year! 

• Another member-five man ths after starting his 
stud\·-was called into the office and given a mor� 
responsible position paying �40 a month more. His 
employer told him n_nrone studring a LaSalle home. 
studr cou�>e was obv1ou•ly more Rlert than mas� men 
and therefore cap�bl: of� bigger job. 

To the employer of the third member we sent infor­
mation �bout the member's study. The letter resulted 
in his being chosen-above five other candidates-for 
a better position with shorter hours and more pay. Just three of thousands who tell us that "L�Salle 
home study w•s the turning point in their lives. Their 
cases, which may seem extraordinary to you, are not 
unrnmmon to us. Many o�hers hr-ve done as well. 
Perb�l'" yuu can, too. At least, it's worth investigating. 

Send for This Free Book 
The facts �bout LaSalle trainin� in Accountancy and 

the opportunities in this growing fidd are clenrly out­
lined in a 64-pnge book which LaSalle will send you 
free. If you have the urge and the will to ;,crease your 
income, dip and mail the coupon for it- �OW. 

-----�-�----------------------�-----------------------------------

LASALLE EXTENSION-Adult Business Training, Dcpt.111!�3HR.Chicago I'd Eke to "e whether I •hould t�ke np A�canntan<y. Send me--withont oblig�tion or cost to me--your booklet 
.doc�unl<mty, the Pr�Jessiun Thut Pays, and full information about your Accountancy uainiHg program. 

Olber LDScdle Oppor1uDIIIes: D Hic;hv Accounlcmcy 
If more interested in one of the fields indicated below, check and mail now. 

OBusiness Management ORa!lway Aceountln� Be. P. A. Colleblng 
DModern Saleunanship OPractical Accounting. and Busine�& Cornspondenee 
OLa,.·-P"tP'ee of LL.B. omce Manajlornent OBuoineso En�llsh 
OCommerclal Law OExpert Bookkeeping OStenotypy 

NamB. 
Pr.smt Position ... 
.iliidr•ss • . • . . . . . . . . . .  , . .  , , • • • .  , • . . • . .  , . . . . _ . . _ . . . . . . . .  , .... . . . 
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I will train YOU too 
at Home in Spare Time 
for Good Jobs in Radio 

HERE'S PROOF 
THAT MY TRAINING PAYS '1····· .
. 

·· 

.

. · 

.

. 
· 

.. · .· · .. I . 1 
. 

\ 

f 
,, . , ,'. . 

$10 Monthly In Spare Time 
"I work on Raclio part time, still 
holding my regular job. Since en· 
rolling five vears ago. I haYe aycr� 
aged around $80 e\·ery month."­
JOHN B. MORISSETTE, 809 
Valley St., Manchester, N. H. 

Makes $50 to $60 a Week 
"I am making between $50 and $60 
a week after all expenses are paid 
and I am getting all the Radio 
work I can take care of, thanks to 
N. R . . I."-H. W. SPANGLER, 
126jl; S. Gay St., Knoxville, Tenn. 

[i . 

Operates Public: Address System 
"I have a position with the Los 
An�eles Civil Service, operating the 
Public Address System in the City 
Hall Council. lily salary is $170 a 
month."-R. H. ROOD, R. 136, 
City Hall, Los Angeles, Calif • 

-

Do you want to make more money Radio you many 
opportunities for well-paying spare time and full time jobs. 
You don't haYe to giye up your present job, leaye home or 
spend a lot of money to become a Radio Expert. 

MANY RADIO EXPERTS MAKE $30, $50, $75 A WEEK 

Radio broadcasting stations employ engineers, operators, 
station managers and pay up to $5,000 a year. Spare time 
Radio set servicing pays as much as $200 to $500 a year­
full time jobs with Radio jobbers, manufacturers and 
dealers as much as $30, $50. $75 a week. Many Radio 
Experts operate their own full time or part time Radio sales 
and service busines,es. Radio manufacturers and jobbers 
employ testers, inspectors, foremen, engineers, servicemen, 
paying up to $6,000 a year. Radio operators on ships get 
good pay, see the world besides. Automobile, police, avia­
tion, commercial Radio, and loud speaker systems are newer 
fields offering good opportunities now and for the future. 
Television promises to open many good jobs soon. Men I 
trained have good jobs in these branches of Radio. Read 
their statements. Mail the coupon. 
THERE'S A REAL FUTURE IN RADIO FOR WELL TRAINED MEN 

Radio already gi,·es good johs to more than 300,000 people. In 
1936, Radio enjoyed one of its most prosperous years. l\1ore than 

i;d 7ach a6tmt TWE TESTED 
6 Accept No Substitutes! Alruays I11sist 011 t/1e Ad1;ertised B•·a,.d! 



8/LL! GOSH, I Dl DN'T 
KNOW 'IOU, IN THOSE 
SWE�� CLOTHES AND 
THAT SNAPPY CAR, 
SOMEBODY LEA\' E 

YO U  A MIL�ION? 

$500,000.000 worth of sets, tttlJes and parts were sold-an 
increase of more tha11 60% over 1935. Over a million Auto 
Radios were sold, a Lig increase over 1935. 24,000,000 homes 
now have one or more Radio �ets, and nwre than 4,000,000 
autos are Radio equipped. Every year millions of these sets 
go out of date and are replaced with newer models. l\Iore 
millions need se1�vicing, new tubes, repairs, etc. A few 
hundred $30, $50, $7 5 a week jobs ha\·e grown to thousands 
in 20 years. And Radio is still a new industry-growing 
fast! 

MANY MAKE $5, $10, $15 A WEEK EXTRA 
IN SPARE TIME WHILE LEARNING 

Almost et·ery neighborhood neer\s a good spa1·e time sen·ice· 
man. The da:r you enroll I start sending you Extra �lo�Iey 
Job Sheets. They show you how to do Radio repait- jobs, 
how to cash in quickly. Throughout your training- I send 
you plans that made good spare time money-$200 to $500 
a year-for hundreds of fellows. l\Iy training is famous 
as "the Course that pays for itself." 

I GIVE YOU PRACTICAL EXPERIENCE 

l\Ty COurse is not all hook training. I send you special Radio 
equipment ; show you hO\·Y to conduct experiments, build 
circuits illustrating- important principles used in modern 
Radio receivers, broadcast stations and loud speaker installa-

YOU HAVE THE SAME 
CHANCE TOM. ABOUT A 
YEAR AGO I SHOWED 
YOU A BOOK FROM 

NATIONAL RADIO INSTITUTE 

TELLING ABOUT THE 

OPPORTUNITIES AND FUTURE 

IN RADIO, AND HOW OTHERS 
HA.D SUCCEEDED THROUGH 
THEIR HOME TRAINING.WELl-

1 ENROLLED. 

tions. I show you hmv to build testing- apparatug for use 
in spare time work from this equipment. Read about this 
50-50 method of trLt.ining-how it makes learning at home 
interesting, quick, fascinating, practical. l\Iail coupon. 

MONEY BACK AGREEMENT PROTECTS YOU 

I am sure I can train you snccessfully. I will agree in 
writin.�· to refuud every penny you pay me if you are not 
satisht>d with m,· Lessons �ml ln�truction Sen-icc when you 
finish. 1'11 �eu-d a copy of this agreement with my Free 
Look. 

FIND OUT WHAT RADIO OFFERS YOU 

Act Today. 7\Tail the coupon now for "Rich Re\Yards in 
Radio. " It's free to any fellow o\·t:T 16 year:; old. lt points 
out Radio's spare time and full time opportunities and those 
coming in Tele,·ision; tells about my training- in Radio and 
Television: shows you letters from men 1 trained, telling 
what they are doing anti earning_ Fin(l out what Radio 
offers YOC! �!AIL THE COlTON in an euvelope, or 
paste it on a penny post carcl l'\0\V! 

J. E. SMITH, President 
Dept. 7KH 

National Radio Institute 

Washington, D. C. 

This Coupon is Good For 
One FREE Copy of My Book. 
J. E. SM ITH, President, Dept. 7KH, 

National Radio Institute, Washington, D. C. 

Dear ).fr. �mlth: ""ithout obligating me, send "Rich Rewards in Radio," 
which points out the snarf' time and full time opportunities in Radio and 
exlllains rour ;liJ-:iO mf'thod of training men at home in spare time to 
become Rallio Expert:S. (Please \\·rite Plainly.) 

NA'\IE ......................................... , . , • , .. AGE ...... , .  

ADDnESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

CITY ......................................... STATE . . . 

·----·------ -----------------· 

When Answel'ing Adve.·tisements Please !J.fcntion Octobe.· Modem Meclzanix 7 



Since the "Hor seless 
Buggy" Days, We Have 

Helped Inventors 
PERHAPS you have already 

heard about our firm, hecau.e 
one client tel15 another -and we 
have served men in evrry state 
in the Union, and in n�arly eYery 
foreign country. \Ve have be�n 
working with inventors since 
1898. H you ha v� a goorl im·en­
tion--or an id�a for one-and 
don't know what Victor). Evans 
& Co. can do for yuu, NOW is 
the time to· find out. 

How We Can 
Help You 

Tiot11 the: .Patent Office and the 
U. S. Su1.n·eme Cl)urt ba·;e made i.t 
clea:r that the in\'entor needs the 
assistance of a eompeter.t patent 
];:n.vyer whE'n it comes to pro1ectiq::; 
a.11 1n\·ention. It is nne thing to think up a �oocl in,·c:n.tion-it i:s �ll!Jthc:r to 
�e�::��i::ee tf.!�e�t d�i�;�r��n

c:e��u�� 
·-it hils been o�1r busint"ss to give 
sound advi�::e and c:;ounsd tv in­
ventors. Ot:.r free books ((lescri.bed 
on the orr:.osite lJDg;�) tell ,..hat steps 
in takt: -fin:i. how to Jlrded your• 
self. how 'the laws -protects you, what 
you must do1 when to offer :your in­
-,,�ntion for J:iale, how othr-n' ha-..·e  
liucceeded, and mucb more. You need 
tbis inf orm4:.tion. 

Simple Inventions May 
Have Excellent Com­
mercial Possibilities 

FREQ l'ENTL \" invtnton; to:lfuoe 
the su:e of the compEcatior� of a 

rle•.-ice: with the Q.t.:e:�tio:1 oi oommcr­
CiJ.l ,·ah;e and poa.tent;�.bility. These 
hl•u ft:,dr,}l-�, u£ r;ut..uso:, ha\·e no re­
btion -to e.ach other. �lost of o-Jt 
p:·eEcnt·day complicated machines 
repres;ent a process of evolution, a 
�eri.�s vf iJw-:ntior1s, On thf! otln�r han d . evrr s;c often som� im.- eutor 
comes along with a ,-ery .sirnrle 
�igad�fl which P0:5se�.ses the ele­
ment� of broad u1ility and is potent­
able. Some <Ji the most profital1k in· 
''entiou') b;n-e teen of this latter 
da10s. Sho1.-1..·n abo,·e <�.re a iew such 
t.:'A::.Inll)iC':�. 'Vht:ther a Je,•ke i.5 simple 
or conp�e:'C, if it rept·esems a forward 
�tep to saYe mar:.ufa.cturing C�:>!.is. to 
save labcr, or to add erdoyrce:tt to 
h uman Ufe, it may prove patemalJie 
a�d �rofitable. This subieet is -more 
fully discussed in the booklEt en­
titled u Piltent P:-otection" shown on 
the opposi1e page. 

DA����1�;��??!·l1�'1Pr:srd��!�� 
the fu:.U.io Co:--]�Or.ltion of .AmericiJ� i11 
an tnt:dr- ill T,iherty 'Magazine- §t'l.te�: 
•'Ch·iliz:ation means elimi�1aticn oi un· 
necessary laLor. The uwin2" machim: 
and the \'flCUlllll d�alJM' &u,:r:: million� 
of women from bOJekllteakinp; toi1. The 
tractcr milkes the fan:1er's life Li�ar­
abh�. The automohiJe tends winl{s to 
u.s all. The air-plane is out magic 
earJ.:·e� I 1 wcnl�l be ma.cbess to �liJw 
'.lD hn-en1ion because o�1r trc1.1hk is 
llOt that rneehanic:al sc.ienc.e m.:. ... ·t:s too 
spe-edily, but that 1be gc\·eri�:11ental 
am:l ::o<:ia! sc icnces m:ry·:- �oo slowly 

. In a world reorg.anize<l ro \- ibr:iltt: 
within certain wa\'e l>a1tds, human 

it1tell iR:ence will be able: to dis­
trifmte equall-y n:ilttlre's boun-

1 ie�1:Jro�n:�J:\·e P�indce�el�/ 
paupe1-:s. ,, 

What 
Will Be Next! 

E '�f:,ed si;h�e tl��
or

;:te1�:� 
a����iC: 

ha.E led the world in i-n,·entiotJ5. It 
mily he said that not a ye;�r hiiis gun� 
by \\"ithout some import;mt lnrent!o1;� 
!�in� p:tt.entC':d and C".Clmmf:"rc:i!1liz.ed. 
L>a,-id Sarnoff. ';lrc!ident of the: }\a:dio 
Corporation cf America, sees iil big 
future ahead for science and inven­
tion. Just a!; !tue as tbe sunrise. 19.37 
will st"€ nt>-w ir_ ... ·elltion!S. ('UTTle out­
�l�W wealth made from pa1er�ts. \"cur 
ifle:a. m::.y ht": .me flf the:m. YoL1 nev eT 
am teU, For this rcaaotl 'fOtl shou1d 
send lor our OC·oks tOOay aml get the 
facts about patents and inventions. 

--------------�-��-
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Learn how our patent 
laws protect you 

'!be U. S. has libt'!nl J]at• 

��cb bl\�7 a!� 
nati001al wealth 

�nt��sed I�n f:�t. 
a J anam:5e com­
mission decided 
thi't American 111 o rre s s was mainly due to rm::­
(J.cr .. lt:nt la W!!i. Theae 
la'l\·s are made to 
prctect yo·.t. Find 
o��t about them uo\"f, This is fer your 

own good. 

115 Mechanical Principles 
Shown 

Request the Look "Patent Protection" (s�nt free: 
to inventorE), �ot oniy dces it tell you ·,yhat to do 
for protection, nnd how to de it-it also show:i yoiJ 
llS different mec:har.ical rno,·ements that }"OU Cii.)" 
t��e in C.e\.•eloving �·o�.:.1· o·�·•n invcntiotl.i. ln\•er.tor� 
tell us they have found these useful. 

These FREE 
books tell you 

Gel t.ln:· l!'U�wers lo y0111 'luesti:no�: 
Hott' can l pJ"otect my invention? 
\Yhe:u c:1n I sh:;.w m:y im:ention to 
m;u\llfa,r:tuL-er�? \Yh!':n C;ll\ T offc".:r 
it fnr sO\le? Ho�,- shou�d. I 10:0 about 
s�lJjn� it? Can I. g-et �rott'ction witi.J.· ol1t a natent � \Yha.t are my em· 
t�lo�·ers rig-hts: These ,!l:td other im­
portan: que..:stiucs an: h1lly answered. 

· · · · · · · · 

· · · · · · · ·  
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For Beginners 
Written, so you can 
unrterstand every word. by 22 well known engi­
neers and arcbitecta. 
DeLuxe tlexlble btndtmr, 
nearly 2,000 pageJ, 
1546 blueprints, charts 
and diagrams;· prepares 
10u for a go<ld drattlnJ: 
job in mechanical or 
architectural lines. Se11t 
for 10 days' rrec exam!· 
nation it you mail cou· 
DOn inuuedia.tely. 

These Instruments 
Included 

Name 

BOOKS SENT FREE! 
ON APPROVAL 

5 VOLUMES BRAND NEW EDITION 
Only l;j minute» a day w1th the"e \VOS • DER BOOKS can prepare you for a good 
drnftlng job in lei\:< than a year. llechani­
cal and architectural drafting from simple 
straight line:> to important complex plans. 
A step at a time/ Built especially for be­
ginners, for men with only grammar school­
ing. Dt•aftin� room DracUee, PLUS E�­
GJNEERING, made elsy and clear. tn­
ctudes complete course In blue-print reading. 

Field 

Address ------------------------------·-----------------Attaeh letter stating age. oceupatlon, employer'• name end address nd �t or at least one business man aa a reference. 

Send for rre• ca.�a.log showing Atlas 
lathes, drill presses, arbor presses, 
mo�ors, grinders, attac:hmenls. 

ATLAS PRESS CO. 
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A N N O U N C I N G. 

J. A. Rosenkranz Mrs. ,J. A. Rosenkranz 

Co-Founders of National Schools 

DONORS OF THE FUND 

After 32 years of continuous and successful mana gement 
of National Schools, Mr. and Mrs. J. A. Rosenkranz are 
making the most remarkable offer ever announced i n  
Trade School history- I 00 Complete Scholarships, 
valued at $25,000, in Combination Extension-Resident 
Courses of National Schools to be given away, absolutely 
free, including Round Trip Transportation from any point 
in continental United States to Los Angeles. In estab­
lishing this unusual Scholarship Fund, the donors wish it 
clearly understood that its purpose is to help I 00 de­
serving and ambitious men who wish to get ahead in life 
and real ize that the proper kind of tra ining will increase 
their chances for success. 

ANY MAN OVER 17 ELIGI BLE 
Are you mechanically inclined? Are you kept down by 
lack of training? Are you in a rut? Are you ambitious 
to succeed in the line of your best abil ities and interest? 
Here is your opportun ity to achieve your ambition and 
desires to the full extent absolutely without cost, 
whether single or married. 

START AT HOME-FINISH IN CALIFORNIA 
Winners of the Scholarships will receive tech n ical and prac­
tical training in the instruction d iv ision they have entered. 
They will receive their p rel iminary theoretical training at 
home ; and will then go to Los Angeles to receive their final 
shop practice in the training departments of this m il l ion  
dol lar  school. The winning scholarships include all tuition 
costs, plus Round Trip Transportation fare from any point 
in continental U n ited States to Los Angeles. ( C itizens of 
Canada are also eligible for scholarships.) 

EASY TO ENTER-ANY MAN CAN WIN 
All you have to do to take advantage of this almost unbeliev­
able opportunity is to send your entry blank at once, indi­
cating in which of the following four divisions you wish to 
enter: Division One, AIR CONDITIONING; Division 
Two, ELECTRICITY; Division Three, RADIO AND TELE­
VISION; Division Four, DIESEL AND GAS ENGINES. 
By return mail you will receive full instructions with informa­
tion to help you complete the only requirement for competing 
for one of the scholarships, which will be to write not over 
1 5 0  words telling, "WHY I WANT TO GET INTO AIR 
CONDITIONING" ( Or, ELECTRICITY, or RADIO AND 
TELEVISION, or DIESEL AND GAS ENGINE WORK, 
depending upon the division in which you are entered ) .  
The only thing th a t  counts with the judges i s  your honest 
reason for your choice, nothing else will matter. You don't 
have to worry whether or not you write well or poorly. The 
100 best reasons will win the 100 Complete Scholarships. 
Winners will be announced not later than December 3 1 ,  1937. 
MAIL YOUR ENTRY BLANK AT ONCE ! 

$25,000 has been placed In escrow with the Hollywood 
State Bank, Hollywood, California, to guarantee the 
granting of the 100 scholarships to the winners. 
(Escrow No. 3955) 

NATIONAL SCHOOLS 
4000 SOUTH FIGUEROA STREET 
LOS ANGELES, CALIFORNIA 

WINNERS WILL RECEIVE COMPLETE 
PRACTICAL TRAI NING 

National Schools, established in 1 905, has gained recog­
nition as one of America's foremost trade schools. 
Revolutionary progress has been made in perfecting 111 
training plan that enables ambitious men to thoroughly 
qual ify for success in the trades taught by this school­
Scholarship winners will receive exactly the same com­
plete training given regular students of the combination 
Extension-Resident Courses. Only a residential school 
such as National can offer this type of instruction, 
which enables the student to master the prel iminary 
technical phases of his training at home; and then com­
plete the necessary intensive shop training at Los 
Angeles so essential for success in the following prac• 
tical trades: 

DIVISION ONE-
AIR CONDITIONING 

DIVISION TWO-
ELECTRI CITY 

DIVISION TJ./REE-
RA010 AND TELEVISION 

DIVISION FOUR-
DIESEL AND GAS ENGINES 

MAIL YOU R  ENTRY BLAN K TODAY 

N A T I O N A L  S C H O O LS. Dept. 1 0- M M F  
4000 So. F i g ueroa St., 
Los Angeles, California. 

Please send full details of Scholarship Offer, and enter my nam& BS 
a contestant for one of the 100 Free Scholarshios. 

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

A.ddress • • • . • • . • . • . . • • . • • • . • • • • . • . . . . • . . • . • • • . • • • • . • • • • • • . • • • • • •  

City . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  State • • . • • • • • • • • • • •  

I want t o  enter Di-rl sion . . . . . . . . . • • . • • • • • • . •  , • . • • • • • • • • • • . • • • • •  

When Answe.·ing Advel'fisements Please Mention Octobe.· Mode,.n Mechani.t· 11 



How 
To Determine 
The Patentability 
Of Yo u r  I n ve n t i o n  
Before you spend money in making a model, or 
spend weeks in its design, we a(h·ise you first to 
have a preliminary search made through U. S. 
Patents in the U. S. Patent Office to see if there 
are inventions like yours a] ready on record ; and, 
if so, let us give you our opinion as to the patent­
ability of what you have. 

We employ experienced searchers to perform 
this service for you. From the reports of our 
searchers we can quickly form cur opinion as to 
whether vour invention is confronted with ob­
stacles i1; the form of already granted patents. 
First get our FREE BOOK and read the chapter 
on "How Can I Know 'Vhether ::\Iy Idea Is 
Patentable ?" 

How We Serve The 
Inventor 'Ve have secured patents 

for inventors located in 
every state 'in the Union. Our organization i s  
a large a n d  efficient one. Our practice is con­
fined entirely to Patents, Trade-�Jarks, and 
Copyrights. "'e have had years of experience in 
Patent :.ratters. \\"hen you place your imcention 
in our hands, we are in position to proceed at 
once to secure protection for you. Our fees are 
reasonable, and, if you desire, \\'e can arrange 
convenient terms of payment. 

What 
Help is the 
Patent Attorney ? 
Your inYention may provide your life's gr�at· 
est opportunity. If it is to bring income to you 
it should be legally yours. l"pon your patent attar· 
ney's skill rests how completely your patent covers all 
the protectabJe points in your invention. The inventor may 
actually lose money on his inYention by overlooking a single 
claimable point tllat a skilltd patent attorney would not miss. 

The I nventor What 
· Must Know In order to pro-

ceed successfully, 
the inYentor must follow certain definite steps 
that precedent has established as the quickest 
way to reach his goal. Our FREE BOOK, 
'"Patent Guide for the Inventor", gives a con­
crete, logical, and thorough resume for the in­
ventor to follow. It takes him, through 48 pages, 
from the crude first model to the finished com­
mercial product. It  shows the inventor how to 
avoid mi stakes, how to shorten the road in 
getting his invention ready for market ; i t  also 
points out how to save money and avoid the 
errors of inexperience in applying for patent. 
Getting our FREE B OOK should be the first 
step i n  defin itely declaring yourself an inventor. 
After you get this illustrated, clearly worded guide of care­
ful1y compiled patent knowledge :you will know how to pro­
ceed without expensh-e mistakes and discouraging setbacks 
from '·wroug-track" methods. 

C LAR E NCE  A.O�BR I E N  & HYMAN B E R MAN 
3175 ADAMS BUILDING, WASHINGTON, D .  C. 

Regishred Patent Attorneys before U. S. Patent Office 
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Keen competition iu every form of in­
dustry has put manu:acturers feverishly 
at work trying to sp�cd up output, reduce 
overhead, sav� on materials, outsell traue 
opponents. The iuventor is the key-man 
in making advancement possible to any 
business. Upon tht iuveutor rests the 
success of many enterprises. 
This dues uot n;eall that you IJmst have 

somethinlj Bigantic to \Yin commercial 
success. A new way to open a uour 

or button up a shirt m�y be the 

Thh F3Eg 
RP('Ord of In6 
t"entlon }'m•m 

•uu:bloc YC•U to run!tc in �oo· 
'"enl�nt fMm a. �kt1ch Jf yuur 
in"cntion and ha�·e it \'.it· 
nusecl in a mll.nncr or \'alua 
to you >:boulo.l t11e ocroeiou for evldeonet a:::l;;o. !:\L\.lL •.nu; COUPON TODAT anrl oiJtain our l•'RI•::-: 
HVOK and Rt't.'tn:d of 
lnnn:ion Form. 

· very thing hun<lreds oi manuiacturers are looking for. 1i yon have something novel 
-if it is practical to manufacture­

no matter whether it he an i mproved 
nctllt' fvr a chil d or a whistle for 

The 
Importance 
Of Immediate 
Action 

a m('chc.nical automobile, 
there is likel}· a wait­

ing market. 

CLARENCE A. O'BRIEN 
& HYMAN BERMAN 

3175 Adams Building 
WASHINGTON, D. C, R�s�!f� u�5��:;,\.�t::t�rc?• 

In making application for pat� 
ent it is important to b e  first. 
Even if your application is de­
layed by a few days you may 
be placed at a disadvantage. 
The short time that elapsed be­
tween Elisha Gray's application 
for his telephone patent and 
the application of Alexa11der 
Graham Bell probably 

Pltas& ECnd m� Gt mn't'! your lJia: )t'ree 4S-I"u� 

Book, "J'fll.tnt f.kidc fer th� lm•e1�1or'' anrl i'Ut:r 
:?lneeialll' l'�·euand "Ref.:onl ()f InnmUon" form. 

'IUi.� reuuc�t doeJ uot <li.Jli�t:Hte me. 

Gray the rights . to the 
phone. 

cost 
tele-

ADDI-l.ESS • • • • • , • • • • • • • • • • • • • • • • • • • • • • • • • · · · · · · · · · • •  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  

(Please writ& c r  print plallliY) 



Buih from MM plan.!i by A11.tott�o Mac.eaos, Jr., cf Oriente, Cuba� chia ••suo.ray'7 nilbo,u feature.s good p�cforrnancc: n 
"''•LI a1 good .appe:tr<llhcll. It pi aced third ia contes.t with 2 J 
boats, atoucing t<1 in keen d•sign aM dr.ipputg skilL 

coPIES of MM reach many foreign lands and 
we note with pleasure that our foreign readers 

are also very much interested in workshop proj­
eds and have turned out some excellent boats, 
radios, model trains, model airplanes, etc. Proof 
of this fact lies in the photos we have received. 

To one of our foreign readers, Antonio Mateos, 
Jr., of Orient.,, Cuba, goes this month's Work­
bench fu:st prize of $5. He says: 

Dur Editor: 
I am enclosing a photo of my "Sunray" sailboat whi�h 

wa> built from plans in the MM book-"How To Build 
20 Baal<". In a reg•1ta held here, the sailboat plated 
third in a field of 23 contestants. 

I am now CMsidering the idea of b uilding another 
boat, not to ex<eed 16 feet, and would like you to send 
me the latest <opy of your blueprint catalog, 

Antonio Mateos, Jr. 

Pleasing to the eye and, :tppar�ntly, plea5ing in 
performance, Mateos' "Sunray" certainly reflects 
her builder's skill. 

Another foreign reader, Alan Rea, of M�lboume, 
Australia, wants to correspond with American 
model builders. He writes; 

14 

De.ar Editor: 

Just a few lines to let you k.now t have been a regu lar 
r�ader of MM for several years. I like the sim�le radio 

article' and workshop kinks best. 
l do not care for your artitles on football or baseball, 

but that m�y be because we do not understand your 
game down here. Please toll other readers (16-17 years 
old) that I would like to torcespond with them •boot 
model building. My address is--45 Lansdowne Rd., 
East St. Kilda 52, Melbourne, A"stral ia. 

Alan Rea. 

Here's your chance to make a "Pen-Pal" in th" 
land "way down under". From our contacts we 
c.an ��sure ro.aders that the Australians are real 
good modelers. 

Remember the "Flying Flea" airplanes thot ap­
peared in France several years ago? For a time 
the newspapers and magazines were filled with 
articles and photos concerning the novel looking 
aircraft, but interest seems to have died aut. Per­
haps the iad that �everal governments bann.,d the 
flying of the "flea.s" is responsible. At any rate, 
reader Aubrey W. Burton, of R"liance, Neb., has 
built one of the peculiar looking planes and his 
letter and photo won a $3 award. The letter 
reads: 

DEar Editor: 

Entlosod is a photo showing my owo idea af a "Flying 
F1nu tt�irpline. It WilS b 1.1ilt during my �p�r� time and 
[ will be glad to supply mor• information to any of your 
readers, providing they enclosi a &tamped, return •n· 
\'elope with their i n quiry. 

The pl>ne is now powered with a Law renee motor, but 
[ am going to put � tonverted Ford engine in it soon. 

Aubrey W. Burton. 

Our host of ht�me-built aircraft iana will un­
doubtedly take advantage of Burton's kind offer 

UnusuaUy novl!l in appearanr-e, this HFiyi,g F1eol'ln �ype of 
airJJlCUle w;u �onscrucced by A1.1btey WT. B\lrlcli. of Relaancet Neb. It is copied fro�n Q popul11r design originated iD F[ance. 

Mo dern M�cha.nix 



to supply lull infcmnation about his plane. Go to 
it, fellows, Lut don't forget the stamped envelope�. 

··� 

Midget racers still have their boosters among 
:MM readers and a letter from J. C. Whittington, of 
WaTe Shoals, S. C., was awarded a $3 prize. He 
states: 

Dear Edilor: 

Using • design copied from your Midget Miller Til<tr 
in the "How To Build It" book, I constructed a racer, 
a photo of which is enc\oS<!d. 

Can you imagi�e a car, 30 x 66 intheJ in !ize, 
equipped with a two-cylinder 15 h. p. opposed motor 
(19ZO model) and having a three-spud transmission 
as well as a 10-plate cl utth ? The engine is placad at 
the rear and the generator char1es a battery plated 
under the front hood, The car travels along at 40 
111. p. h. comfortably. 

I enjoy rla.ding MM, �•rtic ularly the arlicws on 
trailers and midget raters. 

J. C. Whittington. 

Good work, Whittington. We hope you'll tackle 
the ATlen Special racer, which was described in 
the past few issues. 

Want to simplify the job of mowing your lawn? 
If you do, a letter and photo from Arnold R, 
Tolley, of Hagerstown, Md., will interest you. His 
$3 prize winning letter reads: 

Dear Editor: 

Here is a snapshot of a gasoline lawn mower wh lch 
I made from a wa.hing machine motor and a few old 
bicy<l� parts. ne d�Yi<e works w�ll and is a great 
help. 

1 hope thi� project is inter�ting enough to wurant 
use in MM. I always rud obcut other readers' ideas as 
presented in your magazine and enjoy this feature im­
mense!�. 

Arnold R. Tolley. 

Powered by a two·cylind•t opposed ltn.Olor of 15 h.p., this: 
•aappy mi.dgi!t racer wa::i buitt by J � C. '\lto'hittinK:ton. of Waxe 
Sh.ao:�h. S. C. Compore �&ize with �ga.vcutional •u�o at r-Nr. 

Odob er. 193'1 

A· w;uhiniJ machine motor ar�d a few old bicycle parlt Wet'e. 
Ln�ll!.d by Arnold R. ToHey, of H•�r.stown, Md., to cbana:e his old. h&r�d lewtl mower into a pnctic•l l!owcred I:QOW$r. 

We wou1cln't be surprised if a great many read­
era write in :for more details about your power 
mower, Tolley. Practical projects always seem to 
"click" with MM readers. 

Don't forget that the new edition of "How To 
Build 20 Boats" is now available. Filled wi1h 
practical articles and plans for building various 
types of boats as well as with money-saving kinks, 

the book can be purchased from your local news 
agent, or direct from Modern Mechanix, Green­
wich, Conn., for "the small cost of 50c per copy. 

Another fureign reader who won a $3 prize for 
his project letter is Arthur V. Zahara, of Sliema, 
Malta. He says: 

D�ar Editor :  
Entlosed is a pho� of a skiff that I hava built. [ am 

waiting for a plan for another skiff or punt to appur in 
MM and then I will �tart building again. 

I have not been a reader of MM •ory long, having 
started just a few months ago. However, I now plan 
to got it monthly, lor l have found it to be well worth 
my money. 

Arthur V. Zahara. 
[ Cont;nued rrn page 18] 
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Many Finish in 2 Years 
You can complete this simplified High School 
Course as rapidly as your time and abilities 
permit. Equivalent to resident school work 
-prepares you for entrance to college. Stand­
ard H. S. texts supplied-Diploma. Credit for 
H. S. subjects already completed. Single sub­jects ifdesired. HighSchooleducation isveryimportant 
for advancement in business and industry and socially. 

College Entrance 
During the past 14 years, our High School graduates have been admitted to 531 different Universities, Colleges, Junior Colleges and Normal Schools-SO% of them without entrance examination. Course also prepares for teachers' certificate and pre-professional examinations. 

Business-Industry 
To get and hold a good position in Business today you must be able to write clear, accurate letters and re­ports-do figuring involving Algebra and Geometry­talk intelligently on matters requiring a knowledge of Geography, History, and Economics. In Industry-Mechanical and Engineering lines­you must have at least an elementary knowledge of Physics and Chemistry-be able to figure quickly and accurately-know something of Mechanical Drawing and blueprints-and be able to talk and write ac­curately and clearly on both your work and ordinary topics of conversation. 
ca���r;!������f�

e
B�;f��hiJ'Jefn':f���-

edu
-

An Educational Institution 
The American School was chartered in 1897 as an educational institution, not for prolit-and is exempt from paying Federal income tax, like the best resident colleges and universities. 

Don't Be Handicapped­
Complete Your Training Now 

Be a High School Graduate ! Prepare yourself for promo-
tion in Business and Indus-

20 Other Courses g���re
o
E����a���r��sj

o
��: 

cial success. No matter 
what line you may select, 
High School training will 
prove invaluable to you I 
Our moderate fees cover 
all instruction, standard 
textbooks and Diploma. 
Easy monthly terms. Get 
ahead in life. Start your 
training NOWI 

Mail coupon for information about line that interests you 
American School, Drexel at 58th, Chicago 
A�ri;:&��o;rm2a�m;;�5mh.c��; 
Tell me how to train for success .in line checked. No obligation. 0 High School Course 
0 Accounting &Auditing 0 Diesel Enl!ineerln� 0 Architecture & B'lding 0 Drafting & Design 
0 Automotive En�in'ring; O Liberal Arts 
0 Business Management 0 Private Secretary 
0 Com'ercialAeronautics 0 Hi'er Ac't'1HC.P.A.) 
O Electrical En�ineerlng O Hitlhway En�in'r'g 
0 Electrical Refrigerat'n 0 Mechanical Eng•r·� 
O Alr Conditioning O Radlo & Television 
0 Civil Engineerini 0 Salesmanship 
O Complete Law O Steam EnQineerlng 

N arne _ _  � _ _ _ _  � �  _ _ _ _ _ _ _ _ _ _ _ _  - - - _ - - - - - - - - - - - _ - - - _  

Address _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 
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DYNAMIC SUPER-CHARGED 
WELDER 

Doe. Both Me:t.lillh:: Al"e: artd Carb•" Arc 

W E L D S  C Y LI N D E R  B L O C KS, 
FEN D E R S ,  AXLE S ,  B O D I ES, 
BUMPERS, FARM MACHINERY, 

tAST IRON RAOIATORS, ETC. 
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\V�l�lr.1' is ll�ht 01nd tasU:.· port<�.lJle-t�:ln 'r>e­
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��:r�:. �e te��eaJ,llgl4 ����i�U'J���� 1>well f�nr1,.,. l'!;lflail' jo'h-�ll i�X�J"I­
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AGENTS WANTED I �� �:k;v��! ���£�h��fr;r.��-int� (�1!�n�0s� - · - - - - - - - - - - - - - - - - - - - · · · · · · ·  
I DVNAMtC WI.L�IER c o  .• 
I �225-AH Silvcden tla., Chicago, lllinal•, 
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D Y N A M I C  W E L D E R  C O .  
2225·AH SILVERTON ROAD, CHICAGO, ILL. 
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Editor's Workbench Chips 
[Continued from pa.ge 15] 

To pt<wlda 111any hour$ of baalchy ouodoor o«lvlty, Arthur 
V. Zahara, of SJiema, Malta.. conurucred thit two..,eate[' 
skiff. The. craft's deai�n as.surea speed with miulm:u.m .«ort. 

We ·think l'E!�der Zahara will find: the new edi­
tion of the "How To Build 20 Boats" book much 
to his liking, for it features plans for several small 
boats such as he refers to. 

� .... 

Every reader of MM is invited to send in photos 
and letters describing completed workshop proj­
ects. Although we prefer to use photos showing 
projects constructed from MM plans, we assure 
our �eaders that equal consideration will be given 
to ather photos. 

Photos, upon •being received at the MM office, 
are judged by the editors and the best photo re­
ceived each month is awarded a prize of $5. All 
other photos used in the Workbench are awarded 
prizes of $3 each. The fact that a phoLo does nat 
receive a prize one month does not mean that it 
will not be considered when the following month's 
judging is conducted. In fact, the photos are 
judged collectively ea.ch month, the best of thos� 
on hand being considered each time. 

Have any of our readers had any experience 
with the building and flying of model airplanes 
powered with compressed air engines? Would 
you like to see plans for a model of this type? 
We would like to hear from modelers regarding 
these questions and would welcome photo� of any 
models using compressed air engines. 

What hobby do YOU think is the most popular 
in the United States? Perhaps you will be sur­
prised to learn the answer which will be printed 
in our next issue, but at any rate you have plenty 
of time to send in a card or letter voting for your 
pet hobby. 



SEE THE DIFFERENCE WHEN­
SKINNY PEOPLE GAIN POUNDS 

One of New York's best•known 

Poster Artists and Art Consultants 

Shows by Dramatic Comparison 
How Extra Pounds Can Trans· 
form a Skinny, UnattractiveFigure 
to Normal, Manly Good Looks 

Why Thousands Gain 10 to 25 Pounds 
Quick - with new IRONIZED YEAST tablets 
IF you look like the picture on the left-skinny, run­

down, unattracti\'e to the other sex-don't think 
for a moment that your case is hopeless. Thousands 
of men and ·women who never could put on an ounce 
before have gained 10 to 25 pounds of good, solid tlesh 
in a few weeks with these wonderful new Ironized 
Yeast tablets. 

They've also gained naturallY clear skin and ruddy 
color, new health and strength-new pep, new popu­
larity and joy in life they never knew before. 

Why they build up so quick 
Scientists have discovered that hosts of people are 
thin aud rundown sin1ply because they do not get 
enough yeast Yitamins (Yitamin D) and iron in their 
dailv food. One of the richest sources of marvelous 
heaith-buildiiJg Yitami n  B is the special yeast used 
in making English ale, world-renowned for its medic­
inal properties. 

Now by a new and costly process, perfected after 
long research, the vitamins from this imported Eng· 
!ish ale yeast are concentrated to 7 times their strength 
in ordinary yeast ! This 7 -po·wer vitamin concentrate 
is then combined with three kinds of strength-building 
iron (organic, inorganic and hen1oglobin iron).  Pas­
teurized English ale yeast and other valuable tonic 
ingredients are then added. Finally, for your protec­
tion and benetlt, every batch of lronized Yeast is 
tested and retested biolog·ica:�J', to insure its full vita· 
n1in strength and potency. 

The result is these new easy-to-tal<c but marvel­
ously effective little Ironized Yeast tablets which have 

helpeil thousands of the skinniest people quickly to 
gain the normally attractive build, natural develOP• 
ment and peppy health they longed for. 

Make this money-back test 
If, with the very first package of Ironized Yeast, you 
don't begin to eat better and to get more enjoyment 
and benetlt from your food-if you don't feel better, 
with more strength, pep and energy-if you are not 
absolutely convinced that Ironized Yeast will give 
you the pounds of normally attractive flesh you need 
-your money will be promptly refunded. So get 
Ironized Yeast tablets from your druggist today. 

Only be sure you get the original Ironized Yeast. 
There are many cheaper "Iron and Yeast" tablets 
on the n1arket on which the druggist may make more 
money-but you lose. Insist on genuine Ironized Yeast. 
with the letters "IY" stamped on each tablet. 

Special F R E E offer l  
To start thousands building u p  their health right 
a'vay, we make this absolutely FREE offer. Purchase 
a package of Ironized Yeast tablets at once, cut out 
the seal on the box and mail it to us with a clipping 
of this paragraph. \'Ve will send you a fascinating 
new book on health, "New Facts About Your Body.'" 
Remember, results with the very tlrst package-or 
money refunded. At all druggists. Ironized Yeast Co., 
Inc., Dept. 5 6 1 0 ,  Atlanta, Ga. 
WARNING: Beware of the many cheap suflstitutes 
tor this tremendousfy successfuf formula. Be sure you gee the Senuine lroni;rell Yeast. 
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IT TI!.KES BRI!.IN to earn money ­

trained brain! The man without training 

is usually the man without cash. You 

can train your brain! Thousands of men 

have done it through spare-time study of 

L C. S. Courses. Be a cash man - be a 

trained man - mail this coupon! 

I N T E H �' A T I O N '· '- C O H H ES P O N D E N C E  S C H O O L S  

Box 2318•N, Scranton. Penna, 
Without obligation, pleas6 send full particulars about the subjeel 

before which I hare rna1·ked X :  
TEC H N I C A L  A N D  I N D USTR I A L  C O U RSES 

0 A rcbitect 0 DiE!Sel En,:::ines 
D Architectural Dr.aJtsman 0 A\'illtion Eng. 0 Aut.o ::\leehanic D Building EstiDl:lting 0 Plumbing 0 Heatic..:-
0 Contractor an<l Builder 0 Air Couclitioninc 0 llefriger11tion 
0 Structural Dra.ft3man 0 Steam Engineer 
0 Structural Engineer 0 Steam Electric En��::inet:r 
[J ·Electrical Engineel" 0 �Iarine Engineer 
0 Eler:tric Li.:-htin�: 0 Civil Enginef':r C High wRy Engineer 
0 Welding, Electric ancl Gas 0 Bridge Engineer 
0 Readina; Shop Bluepriur� 0 Bridge and Building Foreman 
D TtoleCTa.ph Engineer D 1-;urveying and ::..Jappiug 
D Telephone Work D Radio 0 R. R. Locomotives ::: Air Brake� 
D �Iechanical Engiaeer 0 R. R. Seo::tioa Forewaa 
0 Mechanical Dra.fti9WN.D 0 R. R. Sia-mdwen 
0 Machinist 0 Toolw&ker 0 Chemistry 0 Pha:rJuary 
D Patu�roma.ker 0 Coal �lining 
D Foundry Praeti('e 0 ?-Iaviption 
D Sheet ).leta! \'\-" orker 0 Cotton Mo.nufacturice 
0 Boiler1nak�r 0 \\' oolcn JI.Ianufacturing 
0 Heat Tr<-atment of !\letals 0 Agricultt1re 0 Fruit Oro-,.·iu.:; 
0 Maoagement of Inv e11tions 0 Poultrs Fannin��: 

B U S I N ESS TRAI N I N G  C O U RSES 
0 Busineea ManagemPnt.. 0 Letterinl!: Show Cards C Signt 
0 Industrial :\·lanagemeot 0 81 enography and T�·ping 
0 Traffic Management 0 Civil Sen•ice [j .Mail Carrier 
0 C.P.Accountancy 0 Hnilway 1\.!11.il Clerk 
OBookkeepiog 0 Grade Clchool Subjecte 
0 Secretarial \Yurk 0 IIi�h Sd!ool Subiectl:l 
0 Cost Accouor.ant 0 Collt>�e Prepannory 
0 S:{lei'imanship D Ad,:ertieing 0 Fir"'t Year College Subjects 
0 Ser...-iee Station Salesnmn>�l1ip 0 llJu,.tratinc 0 Rpanieh 
0 BueiDEI:lS Correepondenee 0 Cartooning 0 l'rench 

D O M ES'hC SC I EN C E  C O U RSES 
0 Profel!lsional Dreal!makjo,e: 

and n�igniu&: 
D Homl!l DrPs�o�makin�: 
D Ad\•anced Dres911l5,kiDfi' 

C �Iillinery 
C Foods aJJd Cooken.· 
0 Tee. Room �tH.l CafPteria. 

�ls:naKement, Caterine; 

]I.Tan!e . • • . • • • . • •••••••••• • • • • • • • . . • • • • ••••••••••••••••••••••••••••••••••••••••..•• Age . . • . . . ••••.•.•••.• 

Addrel!'a •..••.•••••••.••••....•••••••• . .  

Oitv . . . ....... . . . . ......•...........•...........•.... . . . . . . . . . .  State ........••..••..••..••..••. .....••. 

PTe{lcnt Potlliotl .............. ............................... ......... . . . . ........ ... ..............  . 
It vou reside fn Canada, Eellri Oris couwrn. to tlre !llternatior•rl 

0Grrespo'hdett()6 Scliool; Canad·ia11, Limited. Mo·�ttrcal� Ca11ada 

Just Out! 
World's Greatest Utility Light 
300 POWER CAND LE-with 

For Li gllts, Power, Radio. from 
·
Auto Generators. 

:Xew CO:PYl'igllt Book with our 100 Facts about \Yind 
C"luuKers. ""ind-Propellers-GcnE"ra tors-Plants­

Ba ltcl'ics. .Answers nll questions ;o,·ou slloulJ lmow. 
lnclu<lin.l!: plans Cor G or 32 V. Plant. Send 25c for 
nlans. facts and catalO!!. 

CURRIER MFG. CO. 407 Terminal, M inneapolis, Minn. 

ROCK COLLECTORS ! ! !  
Have 3•ou ever seen a rough, uncut diamond beside a brilliant faceted 
one'? WHAT A DIFPERENCE! 
!�-�;in

a� h����tfr�:feb���s!0f ���o�&�ss��&i.�U:Pi��.n\�ea o!fN�t".J��� 
plete, hon1e Gem-cutting ouuu. wtll do i t .  .loin the tlious.ai_ll.IS who are following this profitable, fascinating hohby. Futl instl·uet>ons for be­
girm�•·s. Just :$et machine on lable slatt to work. 
Price, with A.C, MGtar, and all accc:ssories _ _ _ _ _ _ _ __ _ _ _ _ _ _ _  $34.50 Without Motor - - - - -- - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - 27.50 
Scnrl fol' FREE folder X, or 25c for inte1-esting, illustr:lted inf;truction b0oklet, d'-'scrlhing the r:�scinatlng art of Gem-cutting. l\lom?y I'E• 

funded upon l'E'C.eipt of ortler. 

THE JOHNS COMPANY, Sapo inoton, Missouri. 

�Prit:Y �un $6.96-Wet .":Tinder with 10 x 1 'h" sand stone and jnck 
sll�ft $7.45-Baek gear Powrr Har·k RMw 1\·ith '\ l�e $7.95-:..J. " Elee. 
Dl'ill $£.95-Rpray l"nlt Comp. with 110 V. A. C. :.Hotm· (% H.P.)  
and s-un $ 1 4.95.. Compr('s;;or only $3.75, IUany other tools at popu1ar 
prices. FREE C"\T.:\LOG. 

BALKO ELECTR·c MOTOR & SUPPLY COMPANY 
Dept .. B20, 10 S. Cli nton St. Chi�;:ago. Ill. 

HAVE YOU A RADIO IN YOUR CAR? 
Do you know that the RADIO R U I LDERS1 MANUAL describes a fine 6-tube auto set'? Why not get a c:opy and build your own? 

Sencl SOc today to MODERN MECHANIX PUBL. CO,, Fawcett Bldg., Greenwil;;h, Conn. 

You c a n  b e  a n  E X P E R T  
P H O T O G R A P H E R  

Fascinating hobby, 01• pl'ofit[lbJc career. Big 
n1oney•rnaklng opportunities. G1•owing fteld. \\'c g1ve you Individual t.rair.ting. Commercial. 
����g:ac;�;�it,p�:sv���sttle�IJa��!i������ 
Study courses. 27th year. FI'ee boaklet. 

NEW YORK INSTITUTE OF PHOTOGRAPHY 
10 West aa St. (Dept, 153) New Ycrk City 

20 Accept No Substitutes_! Al<c•a,.·s Insist OJt tlH! A dve1·tised B·raud! 



How to Malee YOUR Bodr Bring You3FAME ·3t 
. . .  lnsfelld o1 SNAMi/ 1/ I I \ \ '-'' 

I R:XOW what it means to ha,·e tho �in:l of body men ]al\gh at and wom�:n seer a r Of course. yoo wouldn't know it tD 
look at me noa•, hut I was anc.e: a �kinn:r l.':r<tlo:liu�-r who 

\':eig!led onl.v 97 lbts.l I W<�R as/;amei to strip for SPJrtS or undrea:s �ALF-A'l.'ivfhad no build, no Jtrength, no f!<'fr. I was only 
Then I discovered th� .ama:zinR" �t:cn�t: that tur·ned me intcw 

"The \Vorld's :Most Perfectly De,·t:loped l!tlan.'' Aud the :;aru(":: 
system that -...·orkr:d !!iUch wonders for me ciln mall! a I\E\V 
MAil" OF YOl' I Ju>t ao it ha> put po<m<ls of firm ficsh 

and inr:h�s oi powerful muscle [In tbous-nds of other 
men, young anr.I old. 

JUST GIVE ME 7 DAYS 
What's moro-I GL'ARANTEE to show you asto:nishinc- t�Jurts that you can sc� a.nd fe�l in 

;rour OWll body ,,tithin just s:e:·yEN DAYS I In 
JUSt one 'l..-eek you'll feel bu1�mg new musc:e pushing up your chest, Then I ,:::et to woT"k fill· 
ug nut }Our artn'i, shoulders., legs---s:;trengtben• 
ing your WOJ.istline-turninii:' you into a. real 
}f e-�IAN who's teady ro, l!ghtnicg-fast aport 
or harrJ."hitting fi"ht a.t the drop of a. b;;.t1 

In just one week r11 show you what my system of 1)�;11amic Tr.m.sion 
can do for YOU� a·igbt in your;- olo,·n homet It's the quickest, t:asit"sl, 
sNrut way !o get a build you'll be proud of-a ham1s(.}l1\e"1 hu!!ky t)h)'• 
siqu� with chil�icn muscles; that ,-i]l amaze every mau who sees them 1 

I USE NO "'APPARATUS" 
My t'Cm�u·kabl�. quick-results metb.od does away with all afl?arat·Js:. 

I ba\'e 110 use for d.;u:�ro\lS c<mtril;.tion.s that might stt·ain �:our hean 
t:T othf;'r vi1a1 orK":.lU!i. l \lse no vills, "1rays," o.- freak diets. lih' 
D�luamic Tcu�iort is the rw.t:n·al method o{ developing you i:1.sid-o ami 
out .. It not only gh·es }'CU a master body fart. but it goe� rlF:ht afr_er 
such conditions as cons�1pation, pimples, skin blotche:A and s·Jch healt�.· 
hanUita.Us tha.t sh11t :you out from the G"OOU times of li£c. 

Find o•.;�t how-Y'RE� 1 It costs you o�1y o stam.j::--.even a nostcard 
will do--to mail the coupon below. I'll sr;:Jd you at unr;e. "i11Jljut co�t. 
a r::omplrte �Copy of my n�w. illustr::Jtr:d book, ''lltle1-latting Heatrfr. �nd 

StrC11(JH!.'� In plait� E'nglisb it t-ells ex:;.ctly wha.t 
my speci.;.! D:!_.'1Hnnic Ttu.ricm. method can do io,­
l'CH1' c.cnd\tion. 1t :5iows YOU, from actuill 
photos, bow I ha\•e develo1.>ed my Pl1Pils to th� 
same p�rfectly balanced proportions of my own 
physique, by my own secret metb.OCs, And \vhat. 
I haye <lonE for them I �un ready to do for 3-'CII. 
rnJ<er l'!l:;�.nd-1 g'Uarantee "f.U j>t'"QVe" that in jLli3t 
.:me week! 
Send for My FREE B O O K  N-

A free copy of HE-verJostiug Health tHid 
Str�u.uth'' is ready a.nd w3itiu� fu[' :}'ULl ri�ht 

no""·· \\yhere shall I send it? 
,�hite -your n:J.me ar.d address. 
CiPdnlh on tlds c:orr.pou and 
mail it t.oday. This is :ycnr 

�1L��Jt� hu��\l�sf.e�;��.best-
somest body Gf any 
fellow in your crowd 

rlnn ·� dela.:�• ! 
t·J me personally, ChJrle:: 

. nz. 1 1 5  Ea�l 23rd Stn�:t:t, 
N. Y. 

CHARLES ATLAS, Dept. 6Z, 
1 1 5  East23rdStrut,NewYork, N.Y. 

I want lH'OOf that Di-xA�UC TEX!HOX u·il[ make a.. 11e-n· man I)� nlP-p;'..,·o: llle i1 Pcalth�·. 
husk)' bodr ant1 bl,;: mllSfl� deTe-�opme-nl. �p.niJ. n1o :o.·nln fret! boolr:, "EverJa.stJno HeaLth aJid Stren111!..'' 

1\"�m.e • • . . . . .  - . . . .  - . . • • . . .  - . •  ' . • .  - • • • • .  ( Pl�:a�e- Drlnt o.r 1n1te plaint,· ) 

Clt�-- . . . . .  �tal�. 
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AVAILABLE- RIGHT NOW 
AT ALL CORONA DEALERS 

"1938 PACEMAKER" 
CORONA SPEED MODELS 

Tbe very latest word in. portable 'tYPe"lltri� -i'ast. 

am.AZ.lngly comptete. ea�Sy to operate. Long list of 

imr>Ortant featureo-Fioating Shift. Touch Selector, 
S�>eed Boooter. et<:. E ... ,. �ayment plan -o.o low aB $1.\JOa. week. Be sure to jjscc Coron.a :Mst''l • 

• 
• 
• 
• 
• 
. 

. . . . . .. . . . .  MAIL COUPON TODAY• I I • • • • • • •  
L 0 Smith & C.omn:a.. Typt�wMhu. DP.�k 10 tSH B, 'WaiJhington St�t, Syraeq�:a, N. Y, 
booklet Ii!!.!l����o�� ���n�tf��o�efr!�2u1e mail tree 

• 
• 
• 
• 

Name 
Str&et _________________ �--------------------------------- ·--- --

City----····---··�·--·--···-·····----------- SUte ..•••.....•. 
- PLEASE PRINT PLAINLY-

-Be Your Own 
MUSIC 
Teacher 

LEARN AT ROME 
:d�-��ndm!��,� ��A� n: c� 
- a child can learn it. Yout­
lessons consist. of r�01.l !$dec­
tiQns insteilcl. of tiresomr: 
c:ttrcisc!l. When you huish 
on't' t�f the!ie deli�htfully euy 
leE:wn.lJ YCJu've aJdt!d a llt:w Hvi.t!c:e:u to ymu· ]i:-;t. Yuu read 
n�al nutes, to()-------na "'numJersn or tritk lrtn!'ic. .Mo:thorl. is 
so thorough th�t many of our 700.GOO :;tudents �re band am.l 

PLAY llY NOTE 
Plilnt Gllltar 
VIolin Saxae�hOie: 

Organ Mandolln 
Corrtet Ukultle 
Tromlloae flara 
Piceo1o Ctarinet 
Flttto 'Cello 
:H a w 'l. l i u n  Steel 

Guitar, Trumoet, 
I hi I ian �nd German 
Aeeorllhn. Vo i t &  

•nd �ueech Gult1.1re. 

H�rmony �nd Cor��­

•o�i:tiol'l, 0 r�m and 
TrDDS, BBnjo {Picc::­

tr\U'I, 5-strlnt or 
Teurl 

vrch<>!ra l.,E;AD.F;RS. 
Be Popular 

Ever�·thinR' i!l; h1 ;;-rint and 1Jicture.i. 
Fir�t vcu �rc told. \vhat to do. Tb.c.:ll 
a ni.ctUre ,ShO'Zi.'S yoo how to do it. 
Then you C:.o it yourself and hca·r it. 
In � fc:'l'l• short months yo1.1 become 
an e:xcelle11t m..:.sician-the life of 
every party! 

Free Book and 
DemoastratlonLesson 
YOll rna.\' r)llieklY IJac(Jme a ttne- play�L· thl'OUSh the lJ. S. 8cl!ool home �tUl.l)' 
m�thocl. WrJte �o<Jn lor Fr� Dook i'ntl 
li't(!e llC'tnO:J.stJ:atiou I.f'liliun \d:ieh l!!l:llla�n 
all Pl�;t�f:! mention _\'CUl" farotlte tnHru· 
men:. tllid \n·l til �·ou1· nft.me P.n:l Otddl"l".�" 
pi.atnlr. 1n�lrumentl euoc1te11 \ll'hen needed� 
ca�h "r c:.J'eUit. 

U, S. SCHOOL OF MtJSIC 
26210 Elrun&wi�k 81Jildina, Nf!w York City 

C E S  
GOOD FUTURE IF YOU ARE INTE:REST'�D lN WOf:l..:.n•:G- "iOtJR­SELF J�TO A IHG-l-H.\" PAID F08!1"1QN � J..VU.­

TIQ�-Writc, im.tn�tl.i.ately. encioung- .itounu-
ME�HANI� UH1Hk$AL AVIAliU/1 SERVICE, lot. 

Dltpt. A Detroit,. Mich. 

HAVE YOU A RADIO IN YOUR CAR? 
DD you icncw that 1t111! RADIO .UILf)!R"' MANUAL dntl"'lb�w a line l·hl� auto !let:" Why not g�l a ,c:opy &nil �..,Hd )'o.,r own'! 5•nd SDc today to 
MODIIi:RN ME� MAN IX PU8L. CO., F'a-tt Rldg., Greenwich., e�:�nn. 

Thousands e�f openings yearly. Men-wo:m�n� age 
18-SO. Stott $105·$17$ month. Got ready now for 
next entrance tefiot. Get o-ur r�ew pb.ll-mailed 

FREE. Write. 

INSTRUCTION HRVICE, Do�l. �3. St. Lvui•, llo, 
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Steady Work 
As nearly all manufacturing-construction­
building starts on the drafting table. the drafts­
man is one of the first to be hired and one of 
the last to be laid off. It. iB hiB hluf\print.s, his 
"pedfic.at.innB, that gh·e the last word in wliat the "'orkmen are to do. No article-building or con­::;truot.inn joh il'l :ita-rted he:fo�e the plan� drawn by 
the draftsman have been offic1a.lly approved. 

Good Pay 
The draftsman has been called Lho Junior Engi­
neer which title just about describes his work­
IJosition and pay. He combines hi� knowledge of principles, mechanil!m and construd.ion details with 
the· abilit.y to draw and reprociuce motions and method� on paper. On tho U.\rc:rngc, his saltlry iH con­
Hi.derably above the wages oi the mechanic and, of 
course, less tlum that of tne anginccr. 

Chance for Promotion 
Working on plans helping design new machines 
or new methods of const ->twtion, the draft.� man 
i� working direcLiy with the imporLant Jnen of 
t.h e  organization. Co 1sequentJ.y "ne knows 
what is beinp; considared and planned. It 
muy be . lhc tmp(!rinte.ndi!nt.--the ... -!llgineer--oD 
cnren the pro3pective buver. with. w�om he 
consults. Docause of these contacts, .:1ie �x­perience und knowledge of the business in 
generul lm is in an excelhmt position to bu promoted when rwxt there is a good opening. 

Young at 40 
Athletes--farmers-and factory and shop work­
ers who rely on muscle start growing nld even 
before they ;each 40 while office workers-executives 
-to;achers-pr·ofe;sional mell, in fact, all kin& of 
hraiu-worker� are just approaching their prime at 40 
to 50. '!'raining increases your value at once and 
t"':Onti�mP.� to help h()O.<I;t. your c,..rning power as you mature 
nr.d ns yvu inerf.i�* your expecl-:mcf) and br;.ckp::round for 
forming jt:.�ment� of the firc1s p.JEcies and methoda. 
Don't grow old at 40. Train now for the ,iob 
you want at 50. Training helps you to bA inde­
f-""denl-seli-su!Jporting. �t helps you to enjoy 
associations that are denied the untrained man. 
rrrainillg hel:p!3 you to iturcnse your-earning power und by >;<> Jomg to oJler ruembers oi your jemily nd-
���;;fuee� fal�;.,ex.���it� a��M��j�';, cp'i{i8����� eo�: 'l'ENTMJCNT-lNDEPENDI·:NQE. 

American School, Drexel at 58th, ChicaiO 

American School, Dept. DD 728 
Drexel Ave. at 58th St., Chicago 

Witlwut the elightes� obligation, li<Kld 2 �ginning Drafting 
Le:.ssoM and free .HuUetin. , 

Name ___ .. ____ ,. _ _  ,. ... _.,_ .. ____ .. .. ..  ;...,__ ... -___ ... ___ A!J'-..... --'!"ot 

Addr""•-_ "" ________ --_ ----- _____________ , ---- __ ---· 

O!tu--___ ··--- _ .  _ ------------ --•- __ Stlli!J ••••• _. ___ _ • 
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Editor's Note: Your questio11s ·will be a11swcrcd person al/}' and free of charge by MM experts provided they do not require special research or 1'nvolve t1·adc secrets. lv·am cs and addresses of manufacturers of 11C<V products de­
scribed in this issue can also be obtai11ed free 1tpon requ est. Enclose a self-addressed and stamped envelope for 
•·eply, Add•·ess : Problems Editor, Modern Mechani:r P�tblis/zing Co., 1501 ];!roadway, New York City. 

O BTAI N I N G  PHOTO G RAPHS OF LIG H TNIN G  

have seen several good photographs o f  l ightning in 
recent magazines and wo u l d  like to know how the camera 
m ust be handled to obtain s uch photos.-William Lehrer, 
B rooklyn, N . Y. 

The most satisfactory method is  to place the camera on 
a tripod before an open window pointed in the direction 
of the most frequent lightning flashes. The shutter should 
be set at "time" and left open, using the largest opening. 
As soon as a flash of lightning occurs, close the shutter. 
Forked lightning will photograph well if this method is used. 
fry your luck. 

CONFUSING AERO NAUTICAL TERMS 

Although I read q u ite a few aeronautical magazines in 
addition to MO D E R N  M E C HANIX, I am confused by the 
meaning of autogiro, helicopter, and ornithopter. Will  
you explain the diffe rence between these types of aircraft? 
-Matthew Peters, Bridgeport, Conn. 

A helicopter depends on mechanically operated rotor 
vanes for its lifting ability. An autogiro has rotor vanes, 
but they operate by the action of the air itself (when. in 
flight) rather than by mechanical means. An ornithopter 
is an aircraft that employs flapping wings to obtain lift. 

MEANING OF SPECIFIC G RAVITY 

Frequently I have come across the term "spec ific 
g ravity" in articles on liq uids. Will you please explain 
the meaning of this term ?-Sam Cohen, Bayside, L I. 

A great many people have difficulty in u r..derstanding 
the meaning of this term. It means the ratio of the weight 
of an equal quantity of water to that of another liquid. 
For example :-the weight of a bottle of a certain liquid 
is noted. The bottle is emptied and filled with water and 
its weight noted. Dividing the weight of the selected 
liquid by the weight of the water, the specific gravity of 
that liquid is obtained. 

LUSTER PASTE FO R PLATE G LASS 

Can you s u pply me with a formula for making a luster 
paste su itable for use on plate glass ? Is it expensive to 
make ?-Thomas Henshaw, Troy, N. Y. 
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The following formula for a plate glass luster paste is 
economical to make. Take five parts of finely washed 
and puh·erized chalk ; five parts of bolus, powdered ; five 
parts of English red, powdered ; five parts of wood ashes, 
powdered, and five parts of soap powder. Work all to· 
gether to make a smooth, even paste, adding alcohol. The 
consistency of the paste can be governed by the amount 
of alcohol used. 

CLEANING PEWTER WAR E 

Please inform me as to some method of cleaning pewter 
ware. I have been unable to locate any commercial prep­
arations at local shops.-J ack Evans, Kingston, N. Y. 

Pour hot lye of wood ashes upon the tin, throw on 
some sand, and rlJb with a woolen rag until all particles of 
dirt have been dissolved. For polishing after cleaning, 
make a paste of whiting and brandy, rubbing the dishes 
until the mass becomes dry. 

STRIPPING GILT ARTICLES 

Is there any easy way to strip gilt articles without 
damaging them ? I wil l  be very grateful if you can help 
m e  in this matter.-Reuben Wallace, Detroit, M ichigan. 

Stripping gilt articles is easily accomplished by attaching 
the object to the positive pole of a battery and immersing 
it in a solution composed of one pound of cyanide dissolved 
in one gallon oi water. 

PASTING LABELS ON TIN 

I am having trouble keeping labels on tin cans. Can 
:you inform me how to make a paste that will stick to the 
surface of cans?-John O ' Brien, Glenv ille, Conn. 

Labels separate from tin because the paste becomes too 
dry. Here is a satisfactory formula for a paste that 
serves well under average conditions of temperature. 

Dextrine 
Acetic Acid . . . . . . . . . .  . 
Water . _ _  . . . . . . . . . . . 
Alcohol, 95%, . . . . . . . .  . 

parts 
1 part 
5 parts 
1 part 

Dissolve the dextrine and acetic acid in water by heating 
together in the water. Add the alcohol to the warm 
solution. 



4900 
Chemical Formulae 
I n  Th is One I ndispensable Book 

In this one big book. you have at your 
· fingertips practical commercial for­

mulae for making thousands of useful 
products for your own use and for 
profitable manufacture. Brand ne\Y, 
encyclopedic in scope, arranged for 
quick reference, it is exactly the book 
t.hat every commercial chemist, large 
or small, has long wanted. 600 
Meaty Pages of formulae including 
many patented, scarce and little 
known processes, many published for 
the first time. Collected by m1er 60 
outstand·ing industl'ial chemists mrd 
techuiciarrs-e<•ery formrtla pro<.'Cd suc­
cessful by actual test a11d c:r;pcriellce. 

Covers Hundreds 
of Industries 

Thousands of Products 
You will find, in The Chem ical Formulary, 
methods for making or using 

Abrasilies Disinfectants A dhesi VCS Dyes Air Conditionln� Electrotyping .A llo_ys Etching 

�����!tllsc
t
i �omo��nds 

A!inhalt Exol�s
.
ues 

Bronze Lacquers Fertilizer 
Candles Flreoroofing 
Cantl:v Glaze Fil·eworks 
Carbonitin& Fluxes 
Ca tal.\-'sts Fly Killer 
Cclluloi<l l•"'ood Specialists 
Cement Gems, Artificial 
Cream, Cold Glass Polish 
Calfee SuiJ;;tltutes Glues 
Colors for Oils Gold. Plating 
Decolori?.inl{ Grease 

Prepautton Lubricatin�r 
D�ntal Cement Hair Seltlng 
Dwilaturies Liuulds 

Hair Tonici:li Ptttent Leather 
Incen!:le l'hotographic 
Ink:; Soccialties 
Insulation Polish. Auto 
Jams an<.l .Tcllies Pol·celaln 
1\:alsomincs Prcscrvattres 
Lacquers Printing 
Latex Paint Refrl11:erants 
Leather l'olishes Rubber. Synthetic 
Liniment Safety Glass 
I�lnuors Shavinl!' Cream 
Lubricants Soaps )latches �olvents 
l\[etalllc Print 1m: �tenens 

�latrix. llubber Toot!\ Paste 
?.Iinor� \Yaterorooting 

?'\lckcl Plating Zinc Et('hing 
Oil Sun-Tan Zinc Plating 
Ointments and thousand:> 
Paints 

O N E  F O R M U LA A L O N E  M AY B E  
WORTH HUNDREDS O F  DOLLARS TO YOU 
Every formula i n  this book i s  o f  practical, commercial value. 
The volume is not merely a coUection of "household stunts�' 
or experiments for the amateur. hut a mine of money-making 
ideas for everyone concerned with commercial chemistry. In 
addition, you will find it a quick-reference book for a vast 
amount of in formation that you need in your daily work. 
Send for your copy today, 

EXA M I N E  IT FREE ,::,idr:,: 'g::;:n 

THIS COMPLETE, SIMPLE, PRACTICAL COURSE 
FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU 

A Complete Master� o) 
MATHEMATICS 

A Complete 
Course and 
Reference 
Library in 
5 Volumes 

Arithmetic 
Algebra Geometry 
Trigonometry Calculus 
1598 Pages Dlustrated 

Prepare now to advance yourself 
to an important j ob by M atlze­

matics Traini11g. 111 athl'111a l-ics 
is the foundation of all me­
chanical and scientific work, 
and of all business or industry 
based 011 science. Without 
this essential knowledge even 

the most capable man is left be­
hind \Yhile others forge ahead 
to better j obs, bigger contracts, 
more rnonev. You need mathe­
matics to solve technical prob­
lems and to improve, speed up 
and check on your work and 
the \York of others. 

K ow vou can learn mathe­
matics b)· an easy, inexpensiYe 
and t ime-saving method. :\ 
yery simple and extremely in­
terest�ng course in book form 
has been prepared for you by 
an expert who has devoted a 
I ifetime to teaching practical 
•1en the fundamentals of this 
important subj ect. 

M ATH E M A T I CS 
F O R  S E L F- S T U D Y  
By J. E. Thompson, B. S., A. M., 

Dept. of Mathematics 
Pratt Institute 

These hooks start right from. the b�· 
rrinnin ,.., with a rey]ew of anthmetlC that �d�'es you an special short-cuts 
and trick methods that save count­
less hours of your time. Then they 
"O right into higher mathematics ;nd �how you hew simple it is when 
an expert explains it for you. In 
no time at all you will be tackling 
"·ith ease the most difficult questions 
on this subject. 

An Expert's 
Simplified Methods 

Mr. Thompson, the author o� 
these hooks. has hat! many years 
experience in matht1natical .train· 

ing. He presents each practical method and 1Jroblem _m the 
clearest, simplest way. He gets right down to the k1nd of 
information that you need in :your daily work. 

Send No Money-Mail This Coupon 
lor FREE EXAMINATION 

� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - � 
D. VAN NOSTRAND CO., Inc. 
250 Fourth Ave., New York 

��nth�� 0 :\��\;HIE��i1 Te11i1�er �·�t�l'���:;eFb��k��� �!�H]!', Y��l'J2l.�� 
as first va:nn�nt and $":!.00 oer mc,ut!J ft.r 3 months-total $�_.!1;' 
(5% Ui:.count for cash ).  (1\1.�. 10�37) 
�an1e . . . . . . . . . . · · · · · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · · · · • · • · 

,\lldres:. 

City and �Lat(.> . . . . . . • • • . . . . • • • • • .  

Reference 

�:���:rRi�fo�������?G ���!��e���eO.OkS ;roi �:���a·c(\t)Ca�\·o�ri����:��tic�ai�e� 
:.:�c: :r. S�l�:u�y-:o�s-o:t �1:·:::1: .:1::·. • • • • • • • I 

Wlten Ansn'r1·iug Adt·ertisemculs Please kiention October JUodcrn Jlcclram·:r 



Plastic Wood H a n dles 
Like Putty and Quickly 

Hardens Into Wood 
Plastic Wood is needed in every shop 

-for 1001 jobs-repairing broken fur­

niture, damaged wood, tool handles, cor­

recting mistakes, modeling, filling old 

screw holes, etc. It handles just like 

putty and hardens into lasting water­
proof wood that can be finished just like 
real wood - holds nails and screws ­

sticks to wood, metal, glass, plaster. 
Get it at hardware, paine 

and 10¢ stores. 

FREE E N LARGEMENT 
Just to get acquainted with new customers, we 
will beautifully enlarge one snapshot negative 
(film) to 8x10 inches-FREE-if you enclose 

this ad with lOc for return mailing. Informa­
tion on hand tinting in natural colors sent im­
mediately. Your negative will be returned 
with your free enlargement. Send it today. 
GEPPERT STUDIOS Dapt. 704, Des Moines, Iowa 

Write for our free 12�Dage folder on ama ... 
teur mi croscopy and microscope equi pment. 
Read of the fascination of m i croscouy as a 
hobby. Read why none but precision 
mi croscopes can give you the detail you 
need. At lett. Bausch & Lomb pre�iJion 
Model R m i croscope, $21. including 455 ... 
page book, "Adventures with the Mi cro ... 

scope," by Prof. Julian D. Corrington. 
BAUSCH & LOMB OPTI CAL CO., 

Rochester. N. Y. 

OFFERS YO U G R EAT F U T U R E  
Demand for trainltcf aircraftsmen I n  Southern California 
plants i s  increasing and a l ready exceeds supply. Curtiss­
Wright Technical Institute, Avio�tion's foremos.t and oldest 
school, is located in heart of this activity and specializes in 
Sheet Metal, Master Mechanics and Aero Engineering. (No 
flying involved, I Graduates are obtaining immediate employ­
ment. Write: for details NOW. Curtiss-Wrigh t Technical 
Institute, Glendale, Los Angeles. Cal. Oepl MM-10. 

For tho•• wbo can•l afford the time cmd expense ol a 
.C.year coll•9• eourae. Bliu olfent a cov!lfeuecl ON£ 
YEAR. re•idenc:• traiDiag. comhioiaq eaaebticll Th•ory 
11ad Practice. 4Slh year. CATALOG ON REQUESTI 

BLISS n::�:�'f.A'-
390 Takoma Ave. ,  Washington, D. 

MONEY 
Make Color-glazed Concrete Products 

r\cw, perfected low cost method. I'o molds, powel' or­
costly tools. You b u i l d  your own @q uipmcl1t rrom. 

pl::ans we furnish. E:-..-perienC"e no1. neces�ary tn 
llt:lke color-glazerl conC'l'ete gat•<:! en pott.tl'l'Y, stat.uar.v 
casting-, giftwal'C-in home or shop-to earn tWlOCY-

MEN-Send tOe TODAY for hooldet. colorplate. 
details of this money making business. :-lu ohl1· 
gatlon. 

N A T I O N A L  POTTERIES C O M PA N Y  

D I S C  W H E E LS equipped with 10•x2 H• 

'' (GOOD=���·o�i,O�I�!sEo�f�;r:�L��Is���)ES'��jij!!£1� 
Also larger tires and wheels­
r ... lotors, etc. 

P...::..:..J<-"""'-liW!� BILD-UR-OWN DEVICES 
Dept. 107 

26 Accept No Substit?ttes! Alwa)•s Insist on the Adwrtiscd Brand! 



VACU-MATIC proves itself on every car. It is e;uarameed 
to give wonhwhile gas savings, quicker pick-up, and· more 
power or it costs you nothing. You can lnstanrly tell the 
difference in added power and motor performance - J0\1 
quickly notice the cash sa,·ings on gasoline. 

Pita AU C&ra 

A Tba�;;; �ur;:f�;� ��:�:;ti��T
e 

��
h
� do;�C� 

.MATIC solves the secret of greater .power! With almosl 
tnagical action, this amazing invention instantly puts new life 
and pep in any motor. It adds mileage to evety gallon of 
gasoline . • .  produces split·second pick-up, sensitive acceleratol 
response, quicker �tarting, greater speed and smoother [unnin� 

� - Notbill1 Like 1&1 
The self-srarter - four wheel brakes- knee action- stream� 
lining . . .  and now VACU-.MA TIC! The sensational mane� 
:v��ivnc;�orn!.nd��:�:�cc��:��:��c�;e1:��flv:;c:df�aetical mea� 

VA�·MA TIC is tnltr�IY..Ji!.�trenr.' It o�ra1t:s on the supezdurgo 

r:�:�r�� ��:c���������y ���- ��: �a
;J;: ;�c:��;:�c�,t ��

a
:�i!�� 

AUTOMATIC ·and allows the motor to "lm:athe" at the comet tim� 
opening and clo�ing aUIOmalica!Jy a.s r�ttircd. No idling lfoubles­
ao carburetor ad,usuncnrs n

c
ctssa("y. h 1S so s.imple it wUJ amaze )'Oll 

-so pra.aial. it will sa'·e you many doUars OR &a.s cosq., 

Is Your Job Safe? 
Just as the gasoline engine changed the jobs 
of thousands who depended on horse-drawn 
vehicles for their living-so now the Diesel 
engine is fast invading both the power and 
transportation fields, and threatening the 
present jobs of thousands. 

What This Field Offers You 
Diesel engines are replacing steam and gasoline 
engines in power plants, n1otor trucks and 
busses, locomotives and ships, aircraft , tractors, 
r�b�gf'g'r :Bl��Ji�ir:i�ed�.;;�,

in
� o�

p
ge%e!\n�� 

latest Diesel developments in our course. 
Special diagrams for quick understanding of 
this new power. 

your own 

r:��XJ�Ito�� r�g;���;;;y�
t
o��·rasp 0 •  ���ty�

a
�����rr. Egfg; 

these a�es, you owe it to yourself to investi- the work. If you are over 18 and under 40, send postcard, state age, 
gate tlus opportunity of acquainting vourself and get 2 beginning lessons FREE. No obligation. This may be the 
with Diesel-the new, fast-growing tleld. tw·ning point in your life, so write TODAY I 
A M E R I CAN S C H O O L ,  Dept. 0 728, Drexel Avenue at 58th Street, Chicago, I l linois 

Test Yourself for a Good Pay Job-Steady Work 

When Answering Adv.n-tisements Please Mention October Modem Meclwui.-r 27 



FREE' tzial 
in you.r .llome 

Oa� of Americ£s sensation:a( values, Ten tub.:s deliver 

at(! ugh undi�t01 ttd .a11dio powe:r for the average ho1nt:. 
B<i.'lgs in dome"ic and foreign broadca•to with fidelity that 
wii! satllify the most critica� taste. Oper• FO l 0 N L y ates anywheC'e1 on either A. C. or- D.C. �,7ft r Large iUumin.1ted ait-p[ane dl..ai h.atmm,ile.s <# 7_' 
perfect!)' with b<>�utiful hand rubb�d hard· ' • 
wood cabinet. A rem.rkablc valut.-now �nrNEtu �;�: 
at lowest price in history. _ .  �gr�J;.o .IU! 

MORE THAN 50 OTHER lAFAYETTE MODELS 
;e�� lhb b, onfy one Qf more than ftfly o1her mod�s rang­
•u� in 1•ric� frvrn $7.95 to $99.50, Lafavette ofl'era at 
�;-Wbolhale•' prl�i- tbb ye:��r. 1\lail coupor� nO"-' omd g@1 
th., "•� FREf; 100 page 19311 RADIO CATALOG. ·· 

EASY TIME PAYMENT P LAN  
�V\Y-:\ I�I)U"c:ni�nt lime rut:rrnent plan 
• • •  cnjo� yQur ��t tt·hile paying for it • •  • 
· to your bud�;;et. : - -� 

get the good things 
In Radio first from 
Wholesale Radio Sei"Y• 

lu Co� Inc. 
Faster Senice 

I WHOLE5AU RAOIO $ERVJCE co .• 1 100 SIXTH AVENUE.. NeW 'I'ORIC, H, y, 
I Rush FREE New Catal41g N D. 69·22KA 

I N•••· .. ��··· .......... •O·�··"''·'"'q•b•• . .  . 

I AddrciJ;,, ............ ....... ...... --:-�;;;.� ... ...ui.LI.l.J..J .... .  . 
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DAN G E  
HEAD LIGHT G 

PAIR 

J>onpaid 
FOR NIGHT DRIVING 
$1 PAIR POSTPAID BUNSEN 81- OPTIX 

Gi \'e unob;;;trncted clear vision strahrht ahead, l?ui instantly 
focu:;. fm flrolectiuu v.:he:il 'Jlindiu� h_eOldlhrhts approach. 
Made cf r.atented Ceruhte which scrceus aut 65 �-(. of harsh 
i!)<ue. Alw.a·,·s unobstructed normal vision on ri£"ht sidt: of 
roar.. E;Jiminate� rhni{�T :nl:::j mr� iug I"Oi!.rl edj:{e. Fu1ly 
gu<:tro:�nteeG., Yoll nm no n�k. 'the�· may :sa.Yc your life� 
BeurJ $1 todtty. )Juney l>ack if not u.ti.sfied. 

BUNSEN BI·OPTIX CO. 
11 Laurel St. Harttord, Conn. 

�"lr:I��!Jt•�� FllriMtfqfr r book (ln sclentlfkallj-aolTeoi true- crime ca�IJ!I 'cnt ahsolutr!J_y !re� tQ thc�e r;nr H. .Atso 
tc-lh how t.-, ce-t into �C'tcnli+i<' <'rime Tlr-t("�­

tlon. H<'lfTl• ':itUdY- Nliil'll.' O{)J)t1Tt\tl"liti•l!l. 'I>'SI\'·�-
5teady Ernplo>•menL. Expl!l:ilru�� r-.ul nK:..::a:��u-,.. VUI"l' 

e-.a;:c1lN��-FIC CRHnE DETECTION INSTITUTE 
OF" AMERICA. INC.. C 4k 0 81dg. J. T .  ilnrl4,..tt.. Prtt•• De�t- iOK1, H�o�nlinqton, Wes1 Vir-ginia. 

FREE Cahlcg ; our lat!St 48-paJ• eat•· 
log unt to anv I; orne crafts m1n 
inbre)Led in tmp1·ovir1Q his worll 

-througfl the use of �lne Jl'IWter to'Jis. Pictures, .n1e:cifi ... 
ciltions, d'euriptions of DRIVER Enr;�•neend PO'ffef 
Tools �r:d Accusor�r:s. Write 1a·dQy! 

WALI<ER·TU RNER CD., Int .• 5107 South Avo., Plain�tl�, N. J. 

DRIVER &qUuuu.J. POWER TOOLS 



PAYS YOU �� $15 1: DAY ! 
,:\J ('ll! .\ lightning- fast seller� )Jakes: sale:> 
-f)rofits-�alorc n·ith new ' ')lY�'l'EltY"' 

:hf.O�EY BELT� Carries money wi th absolute .sarety, ri�ht on the 
person! En·ry man wants tt-bm·s on �ight ! .\ high qualitY dressy 
Gen uine linC'd bla«•k l'md1i1le leather btlt with concealed secret money 
pocket known only to wear er! PickJlockets, thieres <\!HI hold-up men 
cannot 1lnct it! �o zippr:>r to betray secl'et. t:limple secret demonstra­
tion brings order::; ca:::ily-quickly! 

Secrecy-Mystery-Intrigues Everyone! 
Every man want� amazinA" "':O.Iy�tery llclt" with mag-lr-llke RECRET 
HAl�ETY Ji'E.-\TrRK Cholre of nopular, low-pricrd numbers to 
!HIJ)<>rfi ne Deluxe belts and huC'klrs. Get detai ls and FHEE SA:\IPLE 
OFFEH. Send no money-ju:it wri le today. 

B I LL ANDREWS, Dept. B-11, Merchandise Mart, 
C H ICAGO, I L L. 

Raise giant patented mushroo m s !  \Ye supply 
materials and instruct lf'ifh pictures. Our 
25 Coast-ta-c·aast branches buy all crops. 
Big F R E E  book, photos tell if  your cellar, 
shed, b�rn. etc., suitable. "'rite today. 
(Established !90S.) 

U N I TED M USH ROOM C O M PANY 

3848 Lincoln Ave., Dept, 3 1 3, Chicago 

TURN TREES INTO MONEY WITH A BELSAWI 
Makes luf!�ber, shi� Three capacities: 10, 14 and 20 
rles,laJh,hes,,ra.ks, feet. Accurate set works, positive 
boSit:t, 'oses, dogs. Full or one-way type power 
all forms feed runs onlowpower-manyown-
lum- ers Wle old auto engine. 
ber · Pays for itseU quickly-thousands in com-

mercial !en•ice, everywhere, Write (or Cree .-_,....,,� .... � lumber handbook and catalog or mills, suppli.ee, 
tools, saw table!, and woodworking equipment. 

BELSAW MACHINERY CO. 
834-J Davidson Bldg., Kansas City, Mo. 

THE ONLY MAN 

W H O  C O U L D  T A L K  T O  
T H E  S U P E R I N T E N D E N T  
"SooN after I began studying," a student w rote t� 
us the other day, "we had a change in mana gement 
at our pl ant. I certainly was gl ad then that I h a d  
decided to study in m y  s p a r e  time. For, thanks t o  
my I .  C .  S. Course, I w a s  the only m a n  i n  t h e  organ­
ization who could talk to the Superintendent in his 
own language. As a result, I was promoted over 
men who had been here many years longer than 1." 

That's a true story of what just one I .  C. S. student has 
done. This is praYed by letters from satisfied students telling 
of promotions and increases in salary due directly to spare-time 
study. 

One hour a day, spent with the I. C. S. in the quiet of your 
own home, will help prepare you for success in the work you 
like best. Yes, it -w-ill ! Put it up to us to prow it . . 

I I\ � R II! A T I O N A L  C l' Fi il E S P O N D E N C E  S C H O O L S  
Bolt 2a i9·N, Sorantoa, P811118. 

".ithout obligation, pl ease send full particulars about the subject 
before which I haH• m �n·ked X :  

T E C H N I C A L  A N D  I N D U ST R I A L  C O U RSES 
:::J Architect 0 Diesel Enginee 
= Architectural Draftsm an D Aviation Enc. 0 Auto �1echa.nic 
::J Building Estimating; 0 Plumbing C Heating iJ Contractor and Builder 0 Air Conditioning 0 Refriw:eration 
LJ Structural Draftsman 0 Steam Engineer 
:J Structural Engineer 0 Steam Electric En�tineer 
:J Electrical Engineer 0 :\Iarine Engineer 
:J Electric Lighting 0 CivilEngineer O Highw"y En�;:ine.-r 
:J "" elding, Electric and Gas 0 Bridge Engineer ::J Reading Shop Blueprints 0 Bridge and Building Foreman :J Telegraph Engineer 0 Sun·e;ying; and 1\Iappiug ::J Telephone \York 0 Radio 0 R. R. Locomotives C Air Brakes 
:; �Iechanical Engineer 0 R. R. Section Foreman LJ :\Iechanical Draftsman 0 R. R. Signalmen 0 ).facbinist 0 Toolmaker 0 Chemistry .o. 0 Pharmacy 
0 Patternmaker 0 Coal 1viining 
0 Foundry Practice 0 Xavi�tation 
0 Sheet :\leta! Worker 0 Cotton 1\Ianufacturina: 
0 Boilerruak�r 0 \Voolen J\:Ianufacturina: 
D Heat Treatment o! :\Ietale 0 Agriculture 0 Fruit Growinc 
0 �Ianaa:ement of Jnnmtiona 0 Poultry Farmin&' 

B U S I N ESS TR A I N I N G  C O U R S ES 
0 Business .!\lanagement C Lettering Show Cards C Bi&"n" 0 Industri al :Management 0 Stenography a.nd Typin� 
0 Traffic ).lanageroent 0 CivH Service 0 ).[ail Carrier 
0 C.P.Accountancy 0 Railway �h.il Clerk 
0 Bookkeeping 0 Grade School Subjects 
0 Secretarial Work 0 High School Subjpcts 
0 Cost Accoun'tant 0 College Preparatory 
0 SR.lesma.nebip 0 Advertieina: 0 First; Yea.r Collea:e Subjects 
0 Service Station Salesmanship 0 Jllustratina: 0 Spanieh 
0 Business Corresnondence 0 Cartoonin2: 0 French 

D O M ES T I C  SC I E N C E  C O U RSES 
0 Professional Dreeernaking 0 ::\Iillioery 

and Desi!;:"ning 0 Foods and Cookery 0 Home Dressmaking 0 Tea Room and Caff'teri.a 
0 Advanced Dressmaking ).Ianagement, Caterina: 

.Ya�rle ............................. .......................... .....................  .t ge . .••.•  

..t.ddress . . . ........................... . . 

Ci.tu . .  . . .  State . . . . . . . . . . . ...........  . 

Pre$e1lt Posit-ion. . . . . . ... . . .  . . . . . . . . . . . . . . . . .. . .... . 
If vou reside in Canada, send thiH coupon to the Jnternatio1wL 

Oorr espor,detlce Schools Oa t�ad-ian1 Limited� M011treal� Canada 

When Answering Advertisements Please Mention October Modern Mechani:r 29 



AIJDELS Ca1•pente••s 
and Builde••s,' Guides 

·4 vols . .$6 
ln•lde trade lnformellon 
for CArt�enten, Builders. Join­
era, Bulldinc 1\Iechanlc:!l and :�.11 Woodwork1a11, Thc11c 
Gufdee tive you the 11hort-�:ut 
inetructiOnl!l thllt you wenl­inc:ludinc new method11, idea�. 
solution,, Pl:ln!, IIY!Ilcms and 
rnon.e)' eavin�; sn.:;ge!ltions. An 
e:t.&Y Dro . .c:res�i\·e coune (or tl1e apprentlee and 11tuden�. A 
���i��c��fe��� fo�

e
���o::�� worker. Carpenter$ every­where are tl!lin.; thel!lc Guid.,!l 

&II a Hclpint Hand to Etuicr Work. Better Work and Det­tcr Pay. To ret thb O!l!li!lt· 

Inside "Trade rtnrnrmatlon On: ���J:�l{t�t�·�Reiftgot'! 
How ·to 1.18<: the steel squai"e-How to file and set 
sa.ws-How to build furniture-How to use a. milre box-How to use th(, chalk line-How t o  use 
rubs 31l<l. Jcales-How .-;o ranke joints-Ca.rpcnters 
arithmetic-Solving mensuration probtcms-El:t'­
ttmatin('; strength of tim Jers-How to set girders 
and sills-How to frame :touses and roars-How to 
cstiruat.(.: costs-How teo build houses, barns, gar· 
a�es, bunr.nlowa, etc.-How to rend and draw 
plnns-Dt;Lwing up specifications-How to ex.­
cavo.te-llow to use settings 12, 13 and 17 on the 
stf!el squnre-How to build hoists o.nd scaffolds­
ekylights-llow to build stairs-How to put on 
interior t.rim-How to han& doors-How to Lath­
lay Boors-How to J)aint 

T H EO. AU DEL & C O . ,  U W. 23rd St., New York City 

�{i�;���i1!�i:J:�:��:e£�i��tF��fbl; ������i ! ��!:t: 08t��:���' 'Ie!Mi�iur!rt�C�: 

Name, ·�•• •�oooo� )""'"' • • o o o • o o o o o • • •  • o o • • o o o o o o  o .  o .  o • •  o o ,  o , . ,  o ,  o ,  o o ,  o ,  o ,  o o o o ,  

Address. • • • o � e� , .  , �  . •  , ,  , , , ,  • o o  o o  • •  o •  • • • • • • • • • • • •  • • o • • ·  • • •  , • • • • • • • • •  , • • • • • •  o . ,  

Oceup:�otion,. � �  � �  ,. , � ,  ��  · . • • •  , o ,  o .  o o .  o .  o , , , ,  • • • •  , o .  o ,  • •  o • • , • • • • •  , • • • • • • •  , • • • • • • •  

Re!cre.oc� . .  • • ·· · • • • • · · · · · · · • · · • ·  . • . .  , • . • .  · · · • · • • • o • • o • • • · · · · · · · • · · · · · ·  M.M 

: : BE SUCCESSFUL ll�i!j;JI�Ii(•);�-") 
Read Invention & Finance-it's your chanr�e to mak! money, Year 
auiHcription GOc entered upon prom l�e to pay on rc<'eipt of first cop:r. 
Place your order by cuttlng out und mailing thls advertisement. 

INVENTION & FINANCE MAGAZINE 
80-H WALL ST., NEW YORK, N. Y. 

DO IT WITH SQUABS 
Easily. steadily raised in only 25 days. Write a postcard, 
ask for eye-opening free picture book. \Vhy cater to ordinary 
trade when these great luxury national markets are wide open ��for all the SQUABS you can ship, 

. every day in the year, at LUXURY 
. · • .  prices. V/e give a large bonus 

in stock for promptness. Rice 
Farm, 602 How. St., Melrose, Mass. 

MONEY BACK IF NOT 100% SATISFIED I 
�t�s fY'u/��o� �r��J si�� I ��?:$2 ���!t ���i� ;fa�W:o�=: 
up to 50%. pn� year writt.en CATALOG FREE euarantee. N o-rl�k home trial 25 beaotlful modet11, & to 16 to.bel!l, -money_ back if not a.bso• for FARMS, SOMES aod AUTOS. 
lute!y SAtisfied. ONE YEAR GUARANTEE 
WORLD-WIDE 2868 Elston Ave., De&Jt. 53, C:hicaa:o. 111. 

Lincoln Government Approved Training prepares l"OU for good pay 
po,;ition in Ariation. 1 110 million dollar.i heing !']lent thil:i :year 
ror new airplanes. Fuc:tories :;wampcd with order.;-tbousands 
more trainNl �Jec:hauicl! nercll'd. Airlines flying 6 mllllon miles monthly, need thousands of 
ski l led Pilots and MechAnics. 
Pilots (>arn up to S700 a month; Co-Pilots $250; Me· chanics S200. 
Be a Skilled, Well  Paid Lincol n-Trained Pil ot-Fleet oC 14 
modern. vArierl type n i J'planes, gives '"Yirle rl'\ng"c of pi luling cxperien�e. Ex<:(>llPnt year 'rolmd fly1n� weather anc! le.,.·cl 
country ideal fOI' student tl"a ining. Flight Courses inclutle 
thousands of cx.t.t·a aia· milt>S. Be a Skilled Lincoln-Trained Aviation Mechanic-Spacious Met:hnnics 
School, eomt.'letely equipped for twacUcal inst1·uction. Train ror Government l\[e(""hanlc·JS Lh.:en:se--for !>killed Aviation M�chanic, Sh�et Metal Man or A ircr:��rt Weidel'. 
Train now at L I N COLN. Be ready In a few short months f'or a 
g-ood �ay job in Avi�tion. Write rm· complete information. 
LINCOLN AIRPLANE: &. FLYING SCHOOL, Division Lincoln Aero­
nautical Institute, lnc., 406·G A i rcraft Bldg., Lincoln, N•braska. 

S_C'nd n dolfat· for Trnil �r Del'i:..mer·s' Guide Book. It indurics S dis­
tmclivcly ditfe1·

.
c r' t  tlc.•Hg-ns tJC t:·aii el_'�'• their deSC'I·ipl�on:; :md floor 

Pl�ns. A simpli hecl moflcl Ku. sno w1tll assemhly pl:.tn.;;, set:tlnns. fie• 
ta.1�s • . un�cr·tmrly . ::;heel and stock list, including tm!Ls and sct·ews. 
hmld

_
m�.r mstru�twns, su�n:::-c�:>tions as to .,..,..hat to invent; for tl'nl lers. 

clrawmg-s _ of cloOI'.'S nnrl window!'i, and how to tHi ild them. A Vlll'icty or 
color �kcLches :and tn1 i lm· hal<lnf'ing insl!'UC'tions. .ll-lail a dollnt• today for th1.s larg-e hook. Plans of ri�;-hlhand tra iler free with orde1

· for book. � -V_A�-��STVELDT:_�arston, Dept. 33, Detroit, M i ch. 

LETTE R I N G  ARTISTS MAKE dJU; MONEY 
DE A f'GCCE�S-LF:ARX SHOW CAnD PRO� , FES:·HOX "THF. AC:'<IE STUDIO WAY"-S pcnd 2 �ull Wl'C)(S OUI' Big- Chil'.LI.go Studi os-finish 
lnHning spat·e time at Home. Hundn:ds taught ::_��t'�a:,.,.'i'�;� r·;:-;.,esii��o��gw�tt;;,�.r-.·�a•�m,�:�i� 
learn ing. E 7. low tp1·ms within rea('h of all. MONEY BACK G U A R A !\; T F.: E-NO RISK f'RO\'F:Il PL.<\N. K:une. ad(h'ess .ond JW«!':'ient 
0(."l"UJJalion Urlngs FREE ABILITY T£ST AND 
llOOI"\:LET. 

ACME STUDIOS, Dept. MM·37, 24 W. Hubbard S t. , Chicago, I l l .  

�e1:,.�rtisin� 
f'.U. � at Home 

Make money in advertising. Prepare qUickly during spare 
time. Also earn wblle you learn. No experience necessa.ry. 

New easy method. Nothtng else like it. Send at once tor 
free booltlet-"'"rin Success in Advertising,'" and reQuire­

ments. No obligation. Pace-D� vis School of AdvertJslnt 
3601 MlchiQaD t.ve .. Dept. 2057, Chicago, U. S. A. 

Learn Public 
Speaking 

At home-In epare time. any overcome 
����g:�:�\��t��::�

n 
t
eh�!�c lo•�:�;��: �>'- efFective speech. Write e bookl�t, llow Co Work Wonder�> With Words and requirements. 

NORTH AMERICAN INSTITUTE, Deot, 20$7 3601 ·Mic:hi&:an Ayenue Chlc:aa:o, IllinoiS 

30 Accept No S11bstitutes! Always Insist on tlte Advertised B.-and! 



WANTED - M EN 
to cast Christmas Goods, 5 2.ml lOc Novelties, Toy Auto�. 
Ashtrays. etc. Can he done in any spare room, basement 
or gara�e nml. no experience necessary. A rare oppor­

tunity to devote spare or fuJI time to profitable work. 
\V rite De1)t. ::!. 

METAL CAST PRODUCTS CO. 
1696 Boston Road New York City 

I ;,J:f!1 I rll :IK•1 Q t�l 
Auto, Diesel, Aviation Mechanics - Body, 
Fender repair, Painting� Welding, Learn 
with a few weeks practical train • 

. ing. Write for FREE BOOK, low tuition , 
rate, and course interested in. 
McSWEENY SCHOOLS, Dept. U-46 : 1  1 

Detroit, Mich., or Kans,.a CIQ, Mo. 

�TCDNvouAWAV 
, pt:¥ ;.c; SUCCESS I " I� DON'T COPY • LEARN TO ORIGINATE! 

RA YE BURNS v.'ill te:a.eh you HOW to CREATE $31� 
ORIGI:'-J'AL CARTOONS at home �hat :rou can ':. SELL! Cour�� has 26leswns aodtiOO illu,str:ations, _ Se11d 11umc ana address {or fr�t. dt:ta.tls, Only . ••• 

RAYE BURNS SCHOOL, Depl 30,8oK 2194, Cieveland,Ohlo 

4ii&M.�tM.I�uP 
OHers you college education majoring in aviation 

Fom· 913-week courses lead to B. �- degrees in Prof��1:ional F'light 
Aviatinn Operations. Adation MeC'hanic� .-\ t>l'onautif'al F.n!!inE"erin '!: 

!SZnfgete���or� .sob�oB¥,u;:m�:· Big�1 ���i����1.cy' t t5�V ������
e
d 5r�J en.e-•nes repnJred and rebuilt In shops. Graduate-s w1th aifieading av:. 

atwn companies. Dormitories, dtning; hall on field. Fall term Sept. 
27th. Catalog. Write 

1 1th YEAR PARKS :.�G�tl���E��:rr�:.t�uls. ILL. 

r i m f u l  o f  t e r s e  
i n str u c t i v e  fa c t s  a b o u t  

T E L EV I S I O N  
RA D I O  

SOUND RECORDING 
E L E CT R I C ITY 

Note These I nteresting Contents 
Written in plain, undc-r;; tnndnhle lan!':tlnge, 
this free Book JdTes facts : ... ou want to k11uw 
abuut Lhe best-p8ying trades and oppurtu­
n1t1es. 95 illustrations. )Jajor t;ubh�('[s 
inclucie Telev-igion 'l'heory a.nd Con,;truc-tion, 
Pick·UP Systems, Amplifiers, Tran:;miltt>r.�. 
Rece1\·er3, Cathorle Tube;; ;  Radio in all its 
branches. Ht>cei�lnl!. Broadra�tln�:.  Trouble­
shooting, Con�trurtlon and Theory ; �uund­
reconltng au Di�f'�; Loud �peaker.;., Tllllting 
Picture Projection, Radio Uommunicntton, 
Law.�. etc. This book also tells how YOLI can 
oualif:o.· for tht>s;e good pay trades by train­
ing at !\.-iTIO�AL. 8 C H 0 0 L S. Send 
couoon now for free book. 

NATI ONA L  
SCHOOLS 

l O S  A NGEL E S  - - - - - - - - - - - - - - - - -

NA'r[ONAL SCHOOLS Is the oldest tt•aclc- Institu­tion in the We-!;t. Es­
taiJllshed 1 9 0 5 .  You can o.:>nrn room .;:md hoard 
whilo.:> lcnrning. Coac-l::t raih-oad rare allowed to 
Los A n -;: e I c s. This service only for residents or 
u. s.  

1 N AT I O N A L  SCHOOLS. Dept. 10- M M R  

I 

400Cl So. Fi gueroa 51., Los Angeles, Calif. 

I Without obligation send your free book. 
I t<AME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . AOE . . . . .  . .  
I ADDRESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
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--� 5 D!��us!e�!��n��nd 
address and we ship all of these books 
to you for ten days rree examination. 

Look thE'm over carefully, see how easy it i s  to 
find 011t the things you want to know, and then 
decide whether or not you want to keep them. 
'file price anrt terms a1·e so low that everyone 
should hm:e them on hand for ready reference. 
Bill ions of clollnrs are heing used to make Johs 
and the Home :'-Iodern lzation Pro,b•-ram offers the 
hif:"F,c:>st chance to nmke n1ocey carpenters havll! 
ever known . .-\l'c;' YOU ready? Can you remodel from start to finish-do you know the tJ':<"ks of estimating, layin� out, 

etc.? Here's your chance to get t11e�e f.lct�-.q uickly-e�sily, Without 
stuUy or work-j ust put your finger on what you want to know instantly, 
Carpenters, Architects, Contractors, Rome 
Builders ������rmd:;I�a��.r�g�

s
h���d�f.�e�aeg ���;;·

t
i�di�!g�.� �;��� to make more money with the fiYe big hooks on architecture, carpentry 

anrl bl�llding. Carpenters make themselves contraC'lors Uy learning how 
tC" ef';tJmate cort·cc•tly; eont-ractors are ahlc to handle bigger and more 
profitablc jobs by Iea1·ning how the big_ fellows do it. Men who want to 
build homes can save money hy learnmg how it shoul<1 he done-. The 

ri��-.,�-��!t�·£:.�ri����?��f:iJr�-��k:!����i:��if�E:,e&�r�r:�g���:��: 
These Drawinl Instruments (5J�;�!'i Included 

I �g����a ;�� t�es�'"��W�Tink
n 1���rseW� n�: 

���;;,=�
.

�n;i��-n�������:?����1����\:��(l����fi 
pocl;:et case. Real $ 1 0  value, but free to 

-y!!u.'':.!t1! �e� l_Jo�k� _ _ _ _ _ _ _ _  _ 
Am_erican Technical Society, 
Drexel Ave. at 58th St., Dept. Ci7320, Ch icago , I l l .  1 ,,.·auld l i k e  to look a t  the five books de!-;cribe-d above. Send them on your free offer. I will pay the few eents delivery charges only and will 
examine them thm

·
ou�hly and return them In ten days unless I like 

them, in u·hich ease I will sPnd you $2.00 and artet' that $3.00 pel' 
mcnth llnttl the total price of on ly $19 .SO is paid. You are also to 
send me the drafting i nstruments and consulting membership certificate of the Arn.ertcan Technical Society, without extra charge. 
Name --- - _ _  .. - - - - - - - - - _ _ _  - - - - - - - _ _ _ _ _ _ _  - - - - - - -- --- - - - - - -

Address _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - - - - - - -

Please attach lcttet• st<:�ting age, employel·'s name and address and that of at least one husiness man as a reference. 

Pays Up to $2 or $3 an Hour 
-Start in Spare time 

N O  EXPERIENCE NEEDED t o  flle hand, hand and 
circula lth FOLEY Automatic Sow Filer. 
;,;it�- � ���sih1�-1J

te
,�'it;?1-lo���

t
hL���� 

Mower ine . Business has In· Cl'eased untl it Is a out full time." Used by Leading Saw Makers 
Atkins, Dil;ston , Simonds and by industrial 
plants and repair shops all over U. S. Cash 
work. No canvassing. No eye stra in. Postcard 
brings FREE PLAN and special o.ffcr of Foley 
Saw Setter free. No obligation. 
FOLEY MFG. CO. 1117-7 Foley Bldg. 11 Main St., N. E., Minneapolis, Minn. 

Ideal for School, Deliveries, Etc. 
STlJDENTS: Discover for yourself the amazing' 
thrill and economy of Auto-Gliding! One� 
tenth th£> expense of a caJ'! J.l.1 c a nllle­
('hpaper than shoe leather! \\'orlds of sport­
makes you the envy of every student. Just 
toss hooks or packages into the big parcel 
carrier . , , step on the sta1·ter , , . release 
the clutch-glide safely, ao miles an hour, 
to yum· destination. Thousands-in every 
s tate-used for dellveril"s, shopping, to 
school ol' work, pleasUI·e spins, etc. 
Very ruggedly huilt-heavy-duty 1 ot• 1 1,'2 H.f'. Cushman engine, strong chan� 
net steel frame, large b:'l.lloon air tires, 
comfortable cushion seat, light, horn, 
brake, etc.-with or \O,."ithout carrier. 

Free Book! r;·}n������ 1?g:Ifl��
t
?i:t1i��t��

a
��1�I�tw�r�e;;�·p�;�t�e�i��� 

D E A L E R S :  i"u't���K��� t��aP��:�illsm;�Zilgd1�!��·s G
a

�i 8�:gl�1g off�i� 
THE CUSHMAN MOTOR WORKS, Dept. 810,  Lincoln, Nebr. 

AIR CONDITION ING 
-••-·- AND REFRI GERATION 

T R I A L  L E S S O N  

Chicago, Ill. 

Correspondence Courses ln · 

RaDIO ,nd flfURIUL £NGIN£ERINC 
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We sul)pl)l' tratned men for America's two fastest growinfl' todustrtes. If you can meet our re· qulrements:, we will train you In spare time at 
home for a good pay position as an Jnstallattnn 
and Set•vtce Expert In the Electric Refrigeration 

fl�:.�i::��:fj!!�!���:�·!!rtr�!?o:::��=�o���; 
ployment with an exceptionally bright future-. 

Can You Qualify? 
To be acceptable for eitrollment you should he 
nler:hanlcally inclined. between ages of 1 H ancl 40, have fair education and be able to furnish 
character refe-rences. 

GET FREE BOOK 
Got. amazing facts about actual opportunities for 

�r�l�:�����n �"uf�e�0f!���10G��f ��:Cr�6��b��eao money-making OP• �,
t?gt�0��:5

y�� c
���s t�3��� :t�liJ�w���8�n�a�hf� t���sti� ������S you must. No oblieatlon. 

UTILITIES ENGINEERING INSTITUTE E•'i��!,h•d 
40!1-410 N. Wells St. Dept. 2107, Chlcaco, 111. 

BeAR 
ookkeeper 

Simple "7 Hour Bookkeeping Course" tolls 
how. Makes it easy and quick to learn at 
home. G1·eat new demand for Uookkeepfii!rS 
created by better business. and new �ovcrn. 
mcnt Social Security. Income Tax and other 
laws. Prepare for these better pay Jobs. 
Course complete $1. Satis£action guaranteed 
or money back. Send $1 or Ol"der C. 0. D. and 
pay postman $1 plus few cents postae-e. 

SHEL8Y SYSTEM 
Dept. MM1, P. o. Box 621, Meinphis. Tonn. 

99¢ 
SAMPLE 

SET 
l l 0.20 

D O Z E N  

N!MI 
New York 

AMAZI N G LY EASY 
WAY TO G ET I NTO 

ELECTR-ICITY 
Send Today for Details of My 

"PAY-AFTER-GRADUATION" PLAN 
Don•t spend your IUe never sure of a job. Let us prepare you fo• 
your start in a good payiDg field. Let us teach you bow to pre­
pa<e fo< posltioaa �ha� lead to tood sala<lea In Electdc:ity­NOT by conespondence, but by an amazing way we teach ritht 
here in the great Coy11e Shops. You get a practical tra.lninQ, Ia 
!:n����aal�d�1:a��:, �:·¥;!'y�:��;;:i:a��ua:{�n8�f�� f!

f
w'f:g:ee��: 

get my traininl:' first and start paying for it 5 months after tbe7 
start scbool and then have 18 months to complete their payments. 

LEARN BY DOING - IN  90 DAYS 
BY ACTUAL WORI.t - IN COYNE SHOPS 
I don't care if you don't know an annature frorr1 an air brake - I don't expect you to I Coyne training is practical •�tearn-b�ota:;,: =�f;,�o.:;;::,:.;;;,�

a��.:. 
money hold you back f<om gett all 

MANY EARN WHILE LEARNING 
�!Je0;'o�ili� �:��·����r':������:�t �:����e��� =��� :!�� part time job. as we have thousands of others. \Ve give you a 12 weeb 
�!ci��t:!�g�fa�� �1eef��\{.d

a
�i;�a����= ���

o
��b·led0� •0�� 

:�a=�·. ��t�: .. rn;���f���i����dfti!�i��
b
��d

d
;:le��g�� 

eration - • •  every thine Iro:n doorbells to farm power and lightins • • •  

RAD ICf:�::: �::!::'!t 
Send the eoupon today and I'll tell you a.bout the Radio course I am 
now includina- at no extra cost. 

GET THE FACTS �.,ozn;;t�"it'���;.�f��tT�r.a.;�!: 
is 38 years old - Coyne training is tested. You can find out evecy-
���i:�����t��:�;eb;�k�!rt���o\�:r����o� .�1a��� ua send y

o
1l 

• • •  opportunities. Tells you how many earn expenses 
while training and how·we assist our graduates in the field. 
No obligation to you. So act at once. Just mail coupon. 
BIG FREE BOOKI �':.'t!��r.,�b�gh��� 
g<a:>hs and telling the complete story _.' II -absolutely FREE. Wf •" • r;;�W..•IIII 
COYNE ELECTIUCAL SCBOOL 
soo S. PAUI.INA 1'1'., Dept. n·U. CHICAGO, ILL. 
.- -·- - - - - - - - - - - --, I H. C.  LEWIS. Pres., COYNE ELECTRICAL SCHOOL 1 

Dopt.77-53,SOO S. Paulina St., Chicaco, lll, I Dear Mr. Lewis: Without obligation send me you< blf• free I 
catalog with facts about Coyne Training and detaila o YOtU I "Pay·Tultion•After-Graduatlon" Plan. I 

I Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Age . . . . . . . .  1 
A ddress . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

I Cil� , . . . , , • , • •  , • • •  . ,  , • • • • •  , • •  ,Stale . ,  , . . .  , , • . . • . . . . .  . . .  I 
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JUST TOUCH BUTTON 
UTEST IB·TUBE MIDWEST TUNES ITSELF BJ 

ELECTRIC MOTOR ! 

Only MIDWEsr•s Direct-From-Factory 
Other Sensational Features Possible At 

Policy Mal.es This Ancl 
Amazingly Low Priccsl 

"'The sen,ati�u'l of th.e t&dio world'" • . .  thaes •hat e�pcrts nid when tb�) saw the amazing new 1938 MOTORIZED Midw .. t. No �nore dial twiddlin� ­l'lo mon:: .sq uintine: l Nowl you can e;lol, t� Juxury ol 

Th� ra.,DV.I Mid.wul t.��ctor�·t9"YCRl p) ... n, pr11.,rn 1.-1 18 :tUII a£ 111..::�n�) i� j at 
as cxcilinr. lt c.-bla )"DU te� \\ly a.t 
whvblt= p.-jc� - teo aave Lo.;t t() M% � 
to m.a.lte your ra.di0o do)L..r twi«" ·� l�H" 

en} OJ' 30 ..t.a.� F R triat in yol'l' ::hf:r;i�s h�::;,;fYo�U �:f:u";dei af�h� t�hl�i* Jikc motori.Eed •cti.on- ;u�t touch .. button (orl. top of li1'iipliiliiiir•ilrsil 
the radio) .. • • a.nd its correspol'\dlng sta.tjon zipa in. 

���ed · :t�ifo� · i� tlp �c·o��or Ali ��� J:,U:r�Q 
�cortd with Midwlft P<rfected MotoriUJ Ttming: (Set: Kbtnre nludra.Lio11). (l-2) You touch button; (J) •••r•ll I:Jectrjc motar speeds dial toward& c::orre8pond.ing ISbtion; (4) C,.,larfi.tl Hull's Ey• dart,a acror.s djal and 
local"" ihelf behind &lotion; (5) �I m# i41/j at tbe station•a. uad t:e11h1t of r�na.nee •od. tb• tY• '"'wu&s" a.t progr.am comes in perfectly tunCd. 
3 0 D A Y S F' R E E T .R I A L­
lnjoy World's Molt Advanced R�elio for 
30 D•r• in Your Homal Don't Rislc • Pennyl 
Ad at onc:e on thls tmusual factory-Co-you olfel". We eend arty Midwut radio you de$ ire to ,your home. You \lse it 30 days, .and coC'Ip�re it with other radio!l you have 
own•d. or h.nf'Ci. Th•l'l� you can :return i.t to fne factoty, if you wiBh. wi.thout rUkinJ a p_enny. We trust you to 1ive the Midweat a falr trial. You arc tr.ipl:r prob::ct�d 
with Foreign Reception Guara.ntee. One- Year. \\' a r r an t .}'  a n d  M o n e y - B a c k  G u .a. r-a n t c: e  
s a  T U B E S  F' O R  P R I CE O F  1 0  
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give. You may have one like it in your car, 
or hanging near the furnace in the basement. 
When Byrd bought his and when you bought 
yours, the salesman said it would put out an 
incipient fire in a specified time. But will it? 

For the answer, come and watch the test 
of a foam extinguisher in the "Tower Room" 
here. Built on the order of a lofty chimney 
to create a draft, the brick walls of this 
chamber are grimy with the smoke of un­
counted conflagrations. Standing in t h e 
center of the floor is an iron tank, Eour feet 
in diameter, pa1·tly filled with water. Upon 
its surface, a deep film of gasoline is poured 
and standing back at a fixed distance js an 
attendant, holding the fire extinguisher whlch 
is under scrutiny. Close by is another man 
with a stop watch and a third waits with 
pencil and note book ready. At a signal, a 
fourth man tosses a lighted match into the 
cauldron. 

The me<:banical robot which 
produces aiilii motiont of tbe human ha•4 for endu��Ac• 

·t••�< of el«trl<al •wlt<h.o. If the owitch.. ot•a<l . up u<adet 
thl1 teft, '&hey ar• approved. 

RiJht-Try inc to defeot • 
bank vault alarm. 'I1N: ·in1'es� 
til[ator u drllliac • .hole to �­
termine U wire1 em be. reached .tad di.Jconnec.tl!d. Servi�• 
auch ., thl1 ·aave the public: 
tbouo&ndo of dollars eacll you. 
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The extinguisher is inverted and a smother­
ing stream of chemical foam is sprayed on 
the flaming oil. If it works right, it has to 
be all over in 60 seconds and test after test 
is made to prove this possible. Otherwise, the 
investigators must determine what is wrong 
and recommend changes. The chemical mix­
ture may be incorrect or the shape of the 
nozzle, the gas pressure or a dozen other 
details wrong. In the Underwriters' Labora­
tories, however, the job is never done until 
your fire extinguisher puts out a fire in one 
minute. The label then placed on the appa­
ratus certifies to that fact. 
Testing a fire window glazed with wired glass 
is another exciting matter. Looking up into 
the dim heights of a room suggestive of the 
flies back stage at grand opera, one sees a 
travelling crane. From it is suspended a 
frame made of .steel girders, such as go 
into a modern skyscraper or factory wall 
This frame swings free from the floor and 
within it, the fire window is set and bricked 
up exactly as it would be built into a 
structure. 
When all is ready, the crane swings this 
ponderous load over in front of a "panel 
furnace" built of brick, on the floor near­
by, but from surrounding walls. Through 
this thin rampart project scores of gas 
jets controlled by valves in the rear and 
with an arrangement for pumping air 

through at the base. The two segments 
of wall, looking lik� slices of a gigantic 
sandwich, are cemented together, air­
tight, and the gas ignited to produce 
what the laboratory £ o l k s call a 



"standard fire." For forty-five minutes, the 
"lurid flames" of this made-to-order inferno 
lick at that fire window. Then a stream of 
water under 35 pounds pressure is trained 
(ln the cherry-red glass from a distance of 
twenty feet and when things cool off, exam­
ination shows if the window can take it. 

Appliances for fire protection are not, how­
ever, the only concern of the laboratory tech­
mcians. Automotive and safety appliances, 
burglary protective appliances, those con­
cerned in the gas and oil industry, electrical 
devices and others, covering more than 1,300 
varieties and classifications of systems and 
products, come within the range of the lab(}ra­
tories' interests. Examination at Chicago is 
supplemented by close supervision of factory 
production, to see that manufacturers en­
force rulings. Lately, a further step was 
taken to guarantee this compliance, when 
two motor trucks equipped as travelling 
laborator•es were started out to make field 
tests end acquaint electrical jobbers and 
df'alers as well as electrical inspectors, with 
the institution's work. 

When electricity was still in its "romper 
age," long before Edison produced the in­
candescent lamp, the potential hazard of 
this "servant of mankfud" was recognized 
by insurance men; one o£ the largest de­
partments of the Laboratories is con­
cerned with electrical devices. Every 
development in the electrical industry 
has been closely watched, the latest 
being in connection with the fast-grow­
ing air conditioning business. 

In an effort to determine how elec-

trical apparatus will stand up under the most 
severe conditions of abnormal use, it is sub-· 
mitted to unusually tough tests. For this 
purpose, equipment is u s e d  capable of 
delivering currents of 100,000 volts, the tests 
being made on such high tension apparatus 
as the transformer of an electrically ignited 
oil burner operating on from 10,000 to 12,000 
volts; or transformers for gas tube signs using 
as high as 15,000 volts. If the appliance can 

[Continued on page 126] 

A& ove-A tnade.to·ofdet'"··�: . 
. '•ttand•rd 1i.re" is used to te:��t t -the qualitloa. Ql • fi_re windoW. t'" The 1find•w i1 tublt:(J�d 10 ex• , I--:..; 
tt.an• heat a.ru:l watar u.odoer a�..... �"' 3!S,.Poua.d prHJUt.e. 

Left--Hi�b t""nAion ele.ett'le•l 
apparatus is ur�ed· eo test n4'1",. equipmeat.. Vulw.g•• r�:�ngihg in value up to 1 OOtOOD ate i1111� pr.u•d ob. appUanu1 eo de.tat� 
mi.na · llbair- breakdown poinu. -PflotoJ c o u r t  e J  y VndeT· 

"WriteTJ'" Loburaturies. 

�-�:-fA!;,• ""': "'"4 ·�:�; 
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Seaplane Makes Non-Stop Transcontinental Fliqht 

Flt·ina &om C1liforai& to N� Y. Ory non-Jtl)p, thj, hun CoJUolidated PBY -1 ftyin.a Mat ie credited with h•YiDII' m•d'e tht 
lint tuftlcontinetual di1ln atwmpted b,. • plaiN equippQd 1olely for watft' liilllldin&so. PoJJCnon• •old up to make wins •lp:!ii. 

Model Steam Rollet Works 
WElGlllNG twenty pounds �.nd operating 

on steam pressure of four pounds, a 
model steam roller has been constructed by 
H. L. Woodson, of St. Louis, Mo. A small 
gasoline stove is attached to the bottom of 
the steam roller and one-half pint oi fuel 
operates the model for 35 minutes. The body 
is made of angle iron, the skirtings and apron 
oi sheet metal, while the rollers are made 
of lead-coated sheet metal. 

G.itaetatin..a pow�r eac.u.o�dl •• climb a 30-d•p•• grade, tbiB 
uwdel ��ote•P'l ,.oU,. wa1 buih �y H. L. Woodson. of St. Loui:lii. Mo.. A �:•aolin1: ltttlve. .beeu boiler, creatine steama prenure 
of 4 pc:u.o�nd• wtd1ia. •n!Ji�te't br:na rubin&: cy1ind•.1. 
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A HUGE Consolidated PBY-1 flying boat 
has successfully completed a non-stop 

transcontinental flight from California to 
New York City, making its mooring on the 
waters adjacent to North Beach Airport. It 
is the first flight of its kind ever made by 
a plane fitted solely for water landings. 

Although privately owned, the huge sea­
plane is of a type used by the U. S. Navy 
as a patrol plane. One o£ the 1>utstanding 
features of the PBY-1 i3 the arrangement 
whereby the pontoons .retract to become the 
wing tips when the plane is in flight. 

Scientists Seek Pure Iron 

IN THEIR search for an absolutely pure 
iron, scientists at the National Bureau of 

Standards in Washington, D. C., have pre­
p<ired iron oxide that is free from even 
spectroscopic traces of 46 elements and with 
very small traces of silicon, alwninum, cal­
cium, magnesium and copper. 

Considered to be the most important metal 
in our civilization, iron has not yet been 
prepared completely free from all impurities 
or even as high a state a£ purity as has been 
attained for gold, platinum, zinc or aluminum 
and other metals. 

Modern Mechanix 



U. S .. Army Builds Trailer For Use As Field Office 

IN LINE with its mechanization 
program, the U. S. Army has 

developed a special type trailer for 
use as a "conunand post" for 
officers. Pulled by a section wagon 
that carries extra supplies and 
equipment, the new trailer fea­
tures sleeping quarters for four 
men, a desk with telephone con­
nections, and fully screened doors 
and windows. The military trailer 
is about 12 feet long, 10 feet wide, 
and 10 feet high. A sloping, can­
vas-covered roof can be opened to 
let in air and sunlight. 

Key Exhibit Worth Fortune 

Thil .caUecclon � bi•coric•l lock.t ILD.d k.v• it v•lu•4 •• a 
ha(f' million. doJl•r��. Some 9-f lhe kev• wwre oDCct 8111tm£ the P�riHd po1uuiobt of forma Emperlillr Fno1 JoM:ph of Austri•. 

VALUED at a half-million dollars, a collec­
tion of historical keys and locks has been 

brought to the United States by Charles 
Courtney, international authority on the sub­
ject. The collection includes keys from the 
Rothschild collection unearthed f r o rn the 
ruins of Pompeii, and the pen;onal collection 
of the late Andreas Dillinger, world famous 
collector of the Techniches M u s e u rn in 
Vienna, Austria. 

Addresses of ma�ufacturers of products 
mentioned in. MODERN MECHANIX can be 
obtained by sending a stamped, se�f-ad­
dressed envelope to the editors. 

O c t o bt!T, 1 9 3 7  

Plants Treated With X-ray 

S
OVIET biologists and botanists are ex­

perimenting with Roentgen rays in the 
treatment of plants and flowers. Selected 
specimens are subjected to the rays through 
the use of a portable machine and the effects 
carefully noted and studied. 

The portable machine features two "eyes" 
attached to fle"ible cables through which 
the electric current flows. The "eyes" are 
mounted on a telescopic support, enabling the 
rays to be trained on plants of varying size. 
The entire Roentgen unit is mounted on a 
two-wheelt�d carrier that is pushed along like 
a wheel barrow. A lengthy wire cable con­
nects the x-ray machine with a power supply 
unit stationed nearby. 

Tc ust th� rllllut af R.ceDtpa r3yl on· pla.J:Itl and :flowen, 
Soriet biol..Wu riged up tbi» porteb1• ua.i.t.. The urti.t':� 
(ttt)'l!:,u .are: lldd a�o.,.e plab.b b,. tdeil.bt of a teleuopi( tund. 

39 



invisible rays set up 
BU!Rii LA R  B AR R I E R  
How an intricate net of invisible electric 

rays can be used effectively to snare 
burglars and kidnapers, and bring down the 
law upon them without their being aware of 
it, has been demonstrated in New York City. 
,The device was installed on the fowih ftoO!­
of the General Electric Building, and various 
iridividuals were invited to test its powers of 
detection and alarm. Attempls to enter the 
13,000-square-foot area or to move from one 
zone to another were defeated at every turn_ 

The protectionar device relies principally 
on the phototube, 

1
or "electric eye," to foil 

marauders. The protective network was 
made up of the beam from a standard automo­
bile headlight bulb, from which all visible 
rays of the light spectrum had been filtered. 
By a multiple system of mirrors, this single 

I 

I / / 
I 

/ / I 

/ I 
I 

I 

/ 

., ... -

invisible beam was reflected back and fotth 
across a room, around corners, and at differ­
ent levels and angles until the guarded area 
wa.s completely protected against movement 
of a body in any direction. 

The system is extremely flexible in that the 
energy released by interfering with any oeam 
can be used for various purposes, such as 
sounding an outside bell or siren. The type 
of installation made at the demonstration 
was unique and presaged more modern and 
effective methods. It automatically cleared 
a telephone line, dialed police headquarters, 
and transmitted a spoken message summon­
ing aid. After this message had been re­
peated for a minute and a hali, 1;he device 
"hung up" and then called the telephone com­
pany, repeating its message for the same 
period as a ehcck upon the first call. Having 
done this, it once more cleared the line and 
automatically placed the telephone back in 

LCu,ntinued on page 150] 
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Aerial Tramway To Scale New Hampshire Peak 

THE first aerial tramway in North America 
is being constructed up' the side of Cannon 

Mountain in New Hampshire. Construction 
is expected to be completed about July 1, 1938, 
according to engineers' estimates. 

The tramway wUl feature metal cars, 
octagonal in shape, which will carry 25 
passengers each. Pulley-type trestles. will 
support the cars as they travel along cables 
up the mountain side. 

The tramway will start from the base of 
Cannon Mountain at Franconia, N. H., which 
is located about a mile and a quarter from the 
famous "Old Man Of The Mountain" known to 
millions of tourists. 

Spray Shield Protects Lens 

To k.Hp a camer1 lif'lll cle•r qf Nil 11pny white :fi.1mi1111J o.:un 
1cenu1 ]ohQ Arnold, a 1:11otioa plctur. twdio chief camer4man. 
suH:rviH:d developmea( ol a toUriaji: didr: •ad wip•r device. 

TO AID in taking spectacular sea scenes 
aboard a fishing schooner while racing 

through a heavy sea during the fihning of the 
motion p i c t u r e  "Captain's Courageous," 
cameramen :nvented a spinning windshield 
to keep the spray off the camera lens. 

The windshield consists of a seven-inch 
plate glas� disk mounted on a pulley attach­
ment between the lens and lens shade. The 
disk rotates at 240 r.p.m., while a stationary 
wiper keeps one section continually clear. 

O cto ber, 1937 

Norcb A�neric�&1• � ... � aeri&J ttamow1,: iJ belas .:qat1nK'Md up 
the llick oJ c.nnon Mount•i:a IW.tlt Fr.nconi� N. H. Arti!it'• 
'ketcb 1how• ... IYP* of �t aDd- lre•de to bl,; u�. 

Hammock Has Tubular Stand 

A MODERN versioD of the comfortable 
old-fashioned hammock, which possesses 

its advantages while cliscarding its disadvan­
tages, has recently appeared on the market. 
Featuring a tubular metal support, the new 
hammock can be folded to make a compact 
package for easy transportation. 

Four sections of heavy gauge tubular steel 
form the stand for the hammock. Quickly 
assembled, the stand efficiently supports thl! 
hammock of h e a v y  double-filled canvas. 

· Corded ropes, nickel rings, and reinforced 
eyelets complete the attractive hammock. 

Comfonab[e and IIMI•I•r C"�ttruct•4z. thia. mode[ft h��n�. .. cw=k 
h•• • foldiq lubul�r meW ltllaid. EsAily d.i111•Nembled, the 
hammock m1kM • c£»:��Jt&cl ba.Dc:lJe- thel i1 uay 1a tta��o•�on. 
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Pt:�parins: fot small bl»U r;..i dyn01mit• whir:b will 
cut away rot:Jc dutit\g the s�ulptUl'itt&" of one of che 
�ads on. Mount Ru:��hrnore, m South Dakota. A 
fraa:ion of an. ounce of powde:r i1 u"!:d at a time. 

AMERICAN indul;try employs many kinds 
of helpers, but one of the most efficient 

and versatile of all is "Old Man Dynamite," 
champion lifter and odd jobs expert. 

More than 500,000,000 pounds of e"'"Plosives 
are used annually in this country alone in a 
varied pwgn:.m of peace-time perfor·mances. 
The deeds of dynamite ra.ng2 all the way from 
carving mountains to killing crows, from 
dropping prefabricated dams into place and 
hunting for oil to killing !'altlesnakes and 
putting out oil well fires. No_ human worker 
can boast such a list of accomplishments. 

Even in routine blasling in mines and quar­
ries improved technique and new kinds of 
dynamite are being introduced and recently 
perfected non-freezing dynamite has ex­
tended the ''old man's" working days so that 
tasks all but impossible for human hands 
are now being done in all seasons with 
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by 
Paul D. Paddock 

dynamite's power and remarkable ver­
satility. 

Up in Maine recently, dynamite was 
assigned to a new job and did it so well 
that experts see a whole new field of 
wintcr·-time service n·om the explosive. 

Dynamite has been used successfully 
for blasting ditches in hard, frozen 
ground. Curiously ·enough, explosives 
experts found that less dynamite is re­
quired to displace frozen earth than is 
necessary to blast wet ground or dry 
soil. This was held due to the fact that 
the hard frozen g1·ound confined the 
exploding dynamite's expanding gases 
better than loose ground and there was 
a greater shattering effect because of 
less "cushioning," as often occurs in 
soggy ground. The blasts blew a ditch 
eight feet wide at the sul'face, three feet 
deep and two feet wide at the bottom. 
The hardest part of the iob, the workers 
said, was in clearing up the large pieces 

of earth and in boring the holes in the ground 
for the sticks of dynamite. This new job, 
made possible largely by non-freezing dyna­
mite, holds great possibilities for winter-time 
activity on farms and elsewhere. 

Scores of ice jams will be broken up this 
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Abo�·t! - .D i u t i n g  .t. gHily bank "'ith gr.:mu.lu 
dynamjh�: to obEa�n top soil [l,)r planting cre.e� and bLnbee io th.e gully. Righc-After the h1v.t. B�low ( leh) -Molmt Rushmore Memorial with tb" held of 
'X' uhit:!.tJton n.eady ,.:omplctcd. The white portioD5 1bow whet• drnatnite w•e \u1ed for rem01o·ine rot"k. 

winter and lives and property saved by 
dynamite. This is one of the routine jobs 

on the s�hedule, but one of the 
strangest winter-time tasks of 
the explosive is performed in a 
section of west Texas where 
rattlesnake� menace the sheep and 
goat herds. 

When cold weather drives the 
snakes into their dens for the win­
ter, the dynamite squads get busy. 
The snakes' hiding places are lo­
cated, charges of dynamite exploded 
and the rattlers blown out. Those 
not killed by the blasts are pU:t to 
death in other ways. The method 
has proved effective for· la1·ge-scale 
extermination of the pests. 

Maruding crows are killed with 
dynamite in certain sections of the 

Top of P•.re--Relief blutt ·and chare:es under the 
fill llll aoina utf at the sami'! tim.a. Nute �ight to 
"'·hich dirt and nona are blowll by r•lief bluts. 

country, a particularly successful use of the 
explosive for this purpose having been ap­
plied recently in Illinois. The birds' roosting 
places in trees and hedges are located, bombs 
set and wired together to be fired by electricity 
simultaneously and hundreds of the crows 
killed by the explosions. 

· 

The recent destruction of "Honeymoon 
Rock" at Niagara Falls by a charge of dyna­
mit6 and black pow�er attracted wide atten­
tion chiefly because of the public's sentimental 
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Prepuino: to "'""'"• pililla by dr,.,.•iu •. A -u• �� i• uMcl to 
di11pl•� sud, and. 11:1 ·che hole al011pide lbe pilin• it made, 
dyaami.te attached to • pole is puehed down •nto cbe c:..vity. 

Whea i.t ·wa DKeuar:'y to remo-r• a mani•• reinforced counter· tr�iabt ftotn .. wariae c.ratt� dy�alnitK wu taed. A .:amen. 
c:auaht the actual blast. The atcel work W41 not damaeed. 

44 -Phvt•>s Courtrs:y E. I. a�. Ptmt de N�'"""'' & Cn, 

interest in the rock, not because of 
the unusual nature of the blast. In 
felling the west tower of the Century 
of Progress Skyride in Chicago, dy­
namite was used in a brilliant dem­
onstration of the accuracy with which 
explosives experts are able to accom­
plish ticklish tasks with the aid of the 
"odd jobs man," but an assignment 
which includes both the- spectacular 
and the routine is the carving of the 
Mount Rushmore memorial in the 
B1ack Hills. 

Colossal likenesses of Washington, 
Jefferson, Lincoln a n d Theodore 
Roosevelt are being carved into the 
granite side of the 7,000-foot peak 
and here dynamite "turns sculptor" 
under the direction of skilled human 
hands. 

Tiny blasts with as little as one 
sixty-fourth of a pound of special 
gelutine dynamite have been touched 
off to do much of the intricate sculp­
turing. In some cases, only the 
electrically detonated blasting caps 
were used. 

Holes of varying depth and diam­
eter are drilled and the charges are 
figured with as much precision as an 
assayer uf rare minerals employs in 
his work. In carving out the head 
of Washington, about 6,000 pounds of 
dynamite and 40,000 blasting caps 
were used. Gutzon Borglum, chief 
sculptor e>f the huge memorial, is said 
to be the first artist to use dynamite 
in this way. 

Midget blasts are all right in some 
of the work at Mount Rushmore, but 
when "Old Man Dynamite" goes 
prospecting for oil, he lets go with 
charges varying from fifty to 2,000 
pounds per shot. He becomes liter­
ally an earthquake-maker and some­
times registers shocks a mile deep in 
the ground and ten mile5 distant from 
the point at the surface where the 
charge is fired. 

The task of hunting for oil with 
dynamite is somewhat complicated, 
but in a nutshell here is what is done. 
The tremors and other phenomena 
set up by the exploding dynamite are 
registered and measured up�n deli­
cate instruments. By careful study 
of these records, scientists are able to 

[Continued on page 147] 
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FLOATING SEAPLANE BASE TESTED 
THE "Friesenland," a floating 

seaplane base and largest of 
four to be stationed soon along 
the lane of the proposed German 
North Atlantic flying service, re­
cently passed tests to determine 
its efficiency for handling the large 
flying boats that will be flown on 
the route. The ship is equipped 
with a huge crane that is used to 
hoist the seaplanes from the water 
for servicing and refueling. 

The Lufthansa, a German air­
plane company, will operate the 
seaplane flying service. Use of 
the floating bases will enable the 
German firm to use comparatively 
smaller seaplanes than those being used by 
American and British airplane firms for 
crossing the ocean non-stop. 

Low-Cost Sextant Produced 

Small boat ownert, 1ea 1couu, etc.9 can ia.dulliJe in a practical 
ttudy of navigation tbroucft use of this new low·cost !!extant. 
lu vernier reads accurately to a twentieth of a degree. 

B
OAT owners who desire to practise 

"shooting the sun" to enhance their 
knowledge of navigation can now do so at 
a very small cost through the production of 
a small sextant by a Bronxville, N. Y., manu­
facturer. Priced at $3.50, the device is com­
plete with an artificial horizon and a vernier 
that reads to a twentieth of a degree. 

O c t o ber, 1 9 3 7  

f. 

When Germany inaugurates a North Atlantic flyine service, 
the uFrie11enlaod" (top) will serve as the lar�rest of four float· 
in&' aervicins and refuelina bues. Lower-A seaplab.e taxiing 
into position preparatory to being hoisted aboard for senrice. 

Builds Ancient Arms Models 

B
UILDING scale models of ancient war 

weapons is the fascinating hobby of 
Jerome D. Laudermilk, a research associate 
at Pomona (Calif.) College. His miniature 
ancient arsenal includes such weapons as a 
Greek polybolo, forerunner of the machine 
gun; an elephantine cross-bow; a Roman 
Onager and many other odd weapons. 

This auefla[ of miniature ancient war weapoaa is the proud 
posae�tioa of Jerome D. Laudermilk. The working acale 
models hurl their 1toaes, bowe, etc., accurately for 100 yards. 
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HIS name is Donald Willis Douglas. Sixteen years ago 
he was working a!l an engineer for Glenn Martin, 

builder of the now famous Martin bombers. Today, as 
head of his own firm_ he is rated one of the world's foremost 
designers and constructors. In July, 1936, President 
Roosevelt officially awarded him the Collier Trophy for 
1935 in recognition of his outstanding work in the develop� 
ment of twin�engined commercial transport planes. 

Douglas was born on April 6, 1892, in Brooklyn, N. Y., 
and as a youth attended the Trinity Chapel School in New 
York City. In 1909, having successfully passed the diffi­
cult entrance examinations in good style, he entered the 
United States Naval Academy at Annapolis. 

For three years everything went along quite well for 
young Douglas and it seemed certain that another year 
would see him commissioned in the U. S. Navy. However. 
he was very much interested in aviation, even at that early 
date, and spent all the time he could spare £rom study and 
training in building model airplanes. One day, he climbed 
to the second story of a barrack and launched a model into 
the air. Fate so ordained that the little craft swooped 
earthward, knocking off the hat of an admiral who was 
passing by at the time. Evidently, the old sea dog wasn't 
very air-minded, for within a short time Douglas resigned 
from the Naval Academy. 

by 
Robert H. Rankin 

The young man was determined, however, to secure a good engineering education, so he 
immediately entered the Massachusetts Institute of Technology, and was graduated in 1914 
with a Bachelor of Science degree. The following year, he joined the engineering staff of 
the Glenn L. Martin Company and was made chief engineer of the little shop in Los Angeles, 
which was the only plant the Martin organization boasted of at that time. 

In 1916, Douglas resigned his position to become a civilian aeronautical engineer with the 
U. S. Army Signal Corps. In 1918, he rejoined the Martin organization, this time being 
made chief engineer of the large plant which Glenn Martin had developed at Cleveland, 
Ohio. During this time, he assisted in the designing and building of the first twin-motored 

Martin Bomber. This equal-span biplane 
was the first practical multi-motored bombing 
plane developed in this country. Powered 
with two 400 h.p. Liberty engines, this bomber 
was a standard service bombardment craft 

for many years. 
In 192Q, Douglas a g a i n  left 

Martin and after spending a short 
time in the East decided to go to 
the Pacific Coast in the hope of 

Powut!d hy two eagiae1 of 1.000 b.p. 
ea<h, tho D<>uclot Df 1!yin� booc 
•hown above c.-d.•"' J2 P-Mttpn tlun­

lltop for ly100 mllat •• • rop •PMCI of 
185 m.p.b. L!'-DI>Ugho 0-4JA 
ob.servl!lrion pla.ne� are •t��nd•rd Ait Carp_� equiptnent. R i e h t-Donald. 

WiJlia Doua:l.11, ftOted desi1a.er. 
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finding enough capi­
tal to enable him to 
establish his own air­
craft factory. 

He arrived in Los 
Angeles with limited 
funds, but within a 
comparatively short 
time was able to in­
terest a Mr. David 
Davis in his plans. 
Believing that the day 
of commercial avia-

builder ol super planes 
17  



tion was dawning. 
Douglas was of the 
opinion that if the 
American p u b 1 i c 
was stirred by a 
non-stop transcon­
tinental flight, com-

Ot��e of th& mo&t populu typ_..s of trans· 
porr planes ever produced i& the 
Dou�lao DC·l (top ) ,  bein��: used by 
ltadi� Atnerh::•n and for�ig-n sit:lines. 
�J ;:� '=dt�:C�::d J:r:n!' 81c;��: In t h e meantime, 

Douglas attracted 
the favorable atten­
tion of several in­
fluential men and in 
1921, when the Navy 

Cmref'-Cur,,ng a torpedo under.. 
slung beneath lu flHelagat the T2D 
twin eDI'in.ed �eaplane eame:d lara� 
Na\·af coDtrada for Doull'lflll. Low�r 
photo-Df'siped pri111arily far �om­meuhl markeu, the Dolphin becam* 

a military "best seller" ... 

mercial air transportation would receive a 
more ready welcome. The Davis-Douglas 
Company was formed and a small shop was 
leased from the Goodyear concern. In this 
little plant, the first Douglas ship, the Cloud­
stcr, ;vas built. · Designed especially for the 
transcontinental hop, this Liberty powered 
craft was the first American-built airplane 
which could get off the ground with a useful 
load equal lo i ts own weight. 

On its attempted non-stop flight across the 
country, the Cloudster was forced down at 
El Paso, TE"xas, by engine failure. Mr. Davis 
withdrew from the concern and the Davis­
Douglas Company passed out of existence. 

announced an open 
competition for torpedo plane designs, he was 
able to raise some $15,000. With this sum he 
set to work, and designed and built the c1·aft 
which won the competition. 

This marked the real beginning of the 
present Douglas organization, for the Navy 
immediately ordered two of the ships. The 
following year eighteen more were delivered 
to the Navy. 

As a result of the 
.success of the Douglas 

torpedo plane, the "D. T.," an improved model 
was brought out. This twin-float, Liberty­
powered biplane was delivered to the Navy 
in quantity and many of them we1·e also 

[Continued on page 143] 
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New Yark Warld's Fair Halds Appeal lar Hobbyists 

T
O DEVELOP the crea· 
tive talents of amateurs, 

the Hobby Guild of America 
has inaugurated a series of 
oontests, the prizes being 
trips to the New York 
World's Fair in 1939. Known 
as the World's Fair Hobby 
Olympics, the contests have 
been designed to include all 
work along artistic, creative 
and self-expressive I i n  e s. 
The scope of the contest has 
therefore been made exten· 
sive and inclusive. 

Competitions will be held 
in the field of short stories, 
essays, poetry, drama, music, 
sculpt;u·e, marquetry pic­
tures, photography, graphic 
art, painting, model making, 
need lecraft, leatherwork, 
metalcraft, puzzles and culi­
nary art. 

The winner of each con­
test will receive a trip to 
the World's Fair. The trips 
will include hotel accommo­
dations. trophies and en­
trance to the fair grounds. 
Seventy-five trophies will be 
awarded to the next five 
winners in each contest, and 
books valued at more than 
$500 will go to contestants 
winning honorable mention. 
Awards will be made on the 

Modal af th� 200·foQt 1phe.r• wlaicb will heu�e t.he Th•m. Ed.ibi.c .at t&e New Y Of'k 
\Vorld'1 Fait ih 19.J!J4 Fram ch.e 100-looc u:ian&llt•t towa, &roadca�oUI will be m•de 
IO •ll pllt"tt of Fair fil:r'OUn.ds. En«inu,.. llt'9 .-orkiJJ.S' oQ lonS'-riiDP aoLmcl ptoje�n:� 

basis of originality, execution and artistic 
merit. The contests are open to amateurs 
only. 

The judges for the Olympics indude leaders 
and outstanding individuals of many fields of 
activity. They are: Drama, John Anderson, 
Crosby Gaige, Clayton Hamilton, Mary 
Hutchinson, George Poultney, George Ross, 
Howard H. Seiter and Lowell Thomas; Short 
Soory, J. Donald Adams, Whit Burnett, 
Edwin C. Hill; Essay, Cyril Clemens, Dr'. Isaac 
Goldberg, and Carolyn Marx; Poetry, Major 
Augustus Post; Music, Frederick J. Halton, 
Leonard Liebling, Dr. Sigmund Spaeth and 
Paul Whiteman. 

Needlework, Kay Austin, Rose Bampton, 
Kay Daniels, Lily Pons, Edtth Marie Reuss 
and Helen Worth; Culinary Art, Mrs. Dorothy 

O c t () b e r, 1937 

Dunbar Bromley, Crosby Gaige, Lauritz 
Melchior, Mme. Elizabeth Rethberg; Photog­
raphy, Berenice Abbott, Dr. Arnold Gemhe, 
Nicholas Haz; Model Making, Ezio Pinza, and 
Mario Chamlee; Puzzles, Joseph L. Andrews, 
Jerome S. Meyer, David Shulman; Metal­
craft, Marion Cole; Painting, John Sloan; 
Leatherwork, Emanuele Stieri; Sculpture; 
Katherine Hahn and Frederic Allen Williams. 

Among the more unusual hobbies noted by 
the Hobby Guild are those of collecting knot­
holes, branding irons, odd shaped and colored 
tooth picks, book dedications and canned 
goods. 

One hobbyist has ·collected enough news­
papers of important events to build a house 
of them. The walls have a width equivalent 
to the thickness of 215 pages. 
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FiG. I - THE CLIMBING L..OOP 'Sl.OVJ 
LOOP EXECUTEO SIMilARLY) AND. IN· SET !FIG.3) TI�E UPWARD ROLl0f•. 3PtN 

AEROBATICS never fail to attract attention 
at fairs, air meets, etc., but few laymen 

actually understand the evolutions executed 
b�· stunt pilots as sketched above, 

Figure 1: Climbing Loop-performed by 
diving plane, pulling back on control stick, 
easing throttle at top of loop, and returning 
to normal position through dive. 

Figure 21 TaU Spin-plane rotates flatly 
about its center of gravity. Performed by 
placing plane in a stall by pulling control 
so 

stick all the way back and applying full rudder 
to right or left. Recovery is made by neu­
tralizing controls or use of counter rudder. 

Figure 3: Upward Spin-a slow roll ex­
ecuted as plane climbs vertically. Performed 
by diving to gain speed, pulling back on 
stick until plane "stands" un i U; tail and 
rolling through use of the aileron controls. 

Fi!�;ure 4: Falling Leaf-plane is pulled up 
into a stall and tipped to one side by means 
of <>.Herons. Immerli<�te1y, ailerons and rudder 
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are applied in opposite direction until plane 
responds by swinging to l!ide against which 
controls are held. Controls are then swung 
to opposite side and procedure repeated. 

Figure 5: Barrel Roll-plane is dived to 
gain speed and then climbed slightly while 
applying rudder and aileron in direction of 
desired roll. 

Figure 6: Immelmann Tum-originated 
by the famous German War ace as a combat 
maneuver for making quick change of di-

October, 1937 

rection while gaining altitude. Plane is dived, 
control stick pulled back until plane is on its 
back, upon which control stick is pulled back 
and full rudder applied to perform a half roll. 

Figure 7: Reverse Control Turn-plane is 
banked at right angles to ground, whereupon 
controls become reversed, the rudder acting 
as elevator and elevator as rudder. 

Figure B; Wing Over-nose of plane is 
pulled up and bank started. rudder then 
being applied. 

51 



Clambake Steamer Trailer Serves 100,000 Clams 

F.:aturittK Jf*rforllled ll'liii.Y• •�• ih tiu1 ova .t. buill-in eteamer, 
this travelint: clembd:e trailer ( IGP) carrie• about 100,000 
cl•m&, Lower pJK!ro - Un.r:��ouar..d cab, •howitt&: trayif,. 

''Lifeguardu Tubes Devised 

DESIGNED to eliminate the danger caused 
by blowouts, a "lifeguard" auto tire tube 

has been developed by a leading rubber man­
ufacturer. Tests using nails, spikes, glass, etc., 
are said to have proved the practicability of 
the tube. 

The tube actually consists of an arrange­
ment of a tube within a tube, joined together 
at the base with a single vent hole connect­
ing the two air chambers. In event of a punc­
ture of the outer tube, the tire merely drops 
about one inch and then rides on the smaller 
inner tube while driver makes safe stop. 

\Vbeh. th• ciru of thl.i au10 are punctu.-ed they mel'flly dtcp 
aboul ohe inch •nd :rid. on a specilliY �JJI1rU.tUd tub• :1121 
within the innn lube, en.•blinl: driver 10 make 'afe "op. 
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A TRAVELING clambake steamer trailer 
capable of carrying 100,000 clams, enough 

for 2,000 persons, or other foodstuffs in quan­
tities sufficient to serve 500 people, has been 
devised by Fritz Kiefer. a Raritan, N. J., res­
taurant proprietor. Of galvanized iron con­
struction, the cab of the trailer has more than 
900 feet of shelf space distributed in four sec­
tions of 12 perforated and horizontally tiered 
trays of special design. 

A water tank from which steam is caused 
to rise and percolate up through the tiers of 
trays is located at the bottom of the trailer. 
More than 400 gallons of water and half a 
cord of wood are required to cook a capacity 
load of foodstuffs. The cab containing the 
trays can be removed from the trailer chassis. 

Soviet Tots Try Parachutes 

Slidin& down che .::hute of tbi1 1peci•lly coDilr�cd pl•r· 
atouad tow�r while 1lu.n��r bi!Duth m. opehed paruhu" l"f()­
videe. thrill• fGr SoYi.et younp.U!r•. TI)'Witt' i• 14 feet btah. 

AIR-MINDED Soviet children are provided 
with the thrills of parachute jumping 

through use of special towers erected in many 
city parks. Equipped with small parachutes, 
the youngsters slide down a chute atop the 
14-foot towers and settle slowly lo the ground. Metal guide rings keep the parachutes open. 

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



FISH so canna 
own spawn if 

found by science 
a new liver oil 
A and D. 

T. H. Rowell of Baudette, Minnesota, a 
former chemistry student at the University 
of Minnesota, discovered this oil after several 
years of biological experiments and tests, thus 
turning a destructive fish into a source of 
benefit to humanity. 

These cannibal fish, known by their proper 
name as Burbot fish, live in large quantities 
in the Lake of the Woods in Northern Min­
nesota, on the U n i t e d  S t a t e s - Canadian 
boundary. For many years commercial fish­
ing has been carried on heN! on a large scale. 
However, within recent years the cannibal 
fish increased in such quantities that for a 
time it appeared that the fishing industry 
would be wiped out completely. As these 
cannibal fish had no value whatsoever, the 
commercial fishermen were on the verge of 
despair until Mr. Rowell made his discovery 
proving them of value. Now, since they are 
worth real money, they are sent to the Rowell 
Laboratories. 

These cannibal fish are large, often weigh­
ing ten pounds or more, and even though they 
have no commercial value, people who have 
tried them say that they are fairly good eat-

Left-A Burbot tiah which 
hat been found to contain 
"liquid a:old," a Dew liver oil 
rich ln vilamioe A and D. In 
the container at the left i• the 
liver from the fish. The 
other container Contain• the 
yield of �tliquid aold." Be­
low-T. H. Rowell in bit 
laboratory, where h• discov­
ered the 11liquid gold." 

ing. Their heavy-walled stomachs are often 
found to hold a pike two-thirds their own 
size. From one stomach alone as many as 
two hundred yearling perch have been re­
moved. 

Since the discovery that the Burbots con­
tain oil of value, approximately a half a mil­
lion of them have been taken from the nets 

[Continued on page 130] 
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glass was invisible? 
foot of the class. 
glass display window 

a large d�partment 
traffic and passers-by 
If the light strikes at 

glass', far from being 
a m· i r r o r  efficient 
to adjust your tie or 

<>ur,!tO"$�t:ro:m your reflected image. 
named Gerald Brown 

facts, realized that 
of dollars worth of 

handicapped, and in­
window which gives 
that he can actually 
articles on display. 

unul'uuu necklaces, this is a 

the desired invisibility 
glass, black glass re­
These invisible win­

Ims�au"a in many fashionable 
and they are beginning 

throughout the country. 
for this extremely simple 
its inventor $70,000 for 

Canadian rights. 
the invention is from a 
, the story of how it was 

of even greater interest 
has ever taken out a 
. It holds a fine object 

by 
Donald G. 

Cooley 

This display in a New York 
store window is so realistic that 
pauere-by instinctively reach 
out c:o touch it--only to find 
an Hinvisibte window" in their 
way. This idea brought its 

inventor a fortune. 

The man who introduced invisible glass 
to this country was Harry H. Stockfeld, an 
agent of the inventor. Mr. Stockfeld pio­
neered in bringing shatter-proof glass to the 
automobile industry. He also introduced the 
American Austin automobile and dozens of 
other noteworthy inventions. His common 
sense, practical methods of turning patents 
into cash reveal how inventions can be sold 
to Big Business "in this modern a g e of 
efficiency and competition. 

"Too many inventors," says Mr. Stockfeld, 
"go to a manufacturer and try to sell him 
their invention with nothing to show but 
patent papers. The invention should first be 
sold on its merits as a product to a customer 
_who sees its usefulness in his business. Then, 
with a contract to purchase one or a dozen 
or a hundred of the devices in your pocket, 
it is time enough to seek a manufacturer. With 
a market assured for the product, selling the 
manufacturer is an easy matter." 

The commercial history of invisible glass is 
a perfect illustration of how this system 
works. Mr. Stockfeld first went to an auto­
mobile manufacturer and demonstrated that a 
window of invisible glass in his expensive 
New York display room could be made to 
s e 1 1  automobiles-attracting thousands of 
prospective buyers who could study a car on 
display exactly as if there were no sheet of 
glass between it and the street. He came 
away with a $50,000 contract in his pocket . 
Then, and not until then, did he approach 
a glass manufacturer. With the contract 



offering convincing proof, the seiling job was 
easy. 

"Go to the president or directing head 
ol the corpo!Cition you are trying to sell," 
Mr. Stockfeld advises. · "An i n v e n t o r 
usually is merely wasting his time when 
he deals with minor executives who do not 
have full authority to m a k e decisions." 

But, once having gained an 
audience with a man in au­
thority, how should the in­
ventor proceed in selling a 
patent? This depends some­
what on the nature of the 

&low--A h�a11 'trikina the n.,.. 
&l.Jit ""ill l:.tUM craeb, hut the tlUt U­tainl it thape. Right-A football plotyor 
ttti1tin�: full force again1t • palM doea no 
mo� hatat chao to cauM several cftl(lu. Afe.r ala.. it braken 
it m11.y be tolled up 
like a cupet. Oemon­
atntiot�s tilce [hcfe ue 
Y•ry eftec:tive in seUia.c: 
41\ ide• ar i.nv�Jt�tion. 

Th. inTcator of the umvJsible �· ; a  d 0 wtf 
told his i n v e n t i o n  
<M<fily d..,r be firu ,bowed an automobile maauhcturer how ef· 
feaive the ide1 could be. Th<ore lo ��:la11 In 
tbU dls�l•y •indow, but ir hu ho ditturb� 

In& re1leotlo1u. 



Rt�ht-T._, aam.e: 1J'P"'A of 
s:Jass &he-wn 111bo"Ytt •ub­jectt-d to the falliag b•lJ 
teal. Not. th•l fine &hrM 
az:41: bro.koa. lilparr while tbe 
UD.I! Ulil.ttg \he rMl:W pJ .. cic 
remaint in one piece. A 
weU-.caaed Jhmt of thlt 
kiad i1 bekpfu( in puttin.J' 
aver • new .:b.'\'erttiotl. 

inv.,niion. Every patent involves problems 
and pos�ibilities all its own. Fundamentally, 
however, the buyer must be made to respond 
to the same motive which led the inventor to 
cr"ale hi!; device in the first place-the profit 
urge. The inventor needs to prove but one 
of two things: either the invention will make 
money for the buyer, or will save him money. 

Mt·, Stockfeld advises the preparation of a 
p1·ospedus which, in great detail, shows ex.­
actly how the invention will do just these 
things. The preparation of such a prospectus 

· demands a full knowledge of the business in­
volved, and an analytical approach. Facts and 
figures must be accurately presented, and &11 
angles considered. 

Suppose you were selling an invisible glass 
window. Analyzing the invention, y o u 1' 
pn;�entalion of facts would run something like 
this: The present display window is designed 
to sell goods. It must bring in $50,000 worth 
uf business a yea1·, just to pay for itself, the 
expense of keeping it dressed and displays 
changed. The invisible glass window will cost 
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l4!:ft-Ex.arnpJ,l:li of v•riou, 
type�; of laminared ;l'�a" sub­
j•t:t•d IG tnt• of .an eleveD.­
pou.D.d w.e.iabt lallifts on it 
fro111. diff"'rtn• hei&}lu. Now 
that �i.ect;!i .have b .. a bro�Kn 
out of rhe fiNt d\Na ""hil• 
fourth r-emaias in· o.n.e piece. 

Sl2,000. It attracts more window shoppers, 
brings more people into the store because of 
its novelty and the fact that, since there is no 
visible glass to shut off the customer from 
the display, there is an unconsdou:s feeling 
that the t:!UstodJ.er is already inside the store. 
Because the window attracts so much atten­
tiQn, the high-salarie-d w i n  d o w dressers 
always put forth their best efforts to keep it 
attractive In a rainstorm, invisible windows 
are not affected because of the curved glass 
and consequent setback from the street. And 
so on in complete detail. 

High-pressure selling methods arc un­
necessary and usually work to the disad­
vantage of the inventov. If the product has 
merit, an intelligent presentation suffices and 
the prospect may be permitted to sell himself. 

Some inventions lend themselves to selling 
by demonstration. In the case of a new 
super-strength steel in which Mr. Stockfeld 
was interested, he placed an automobile axle 
casing made of his steel alongside one taken 

[Continued on page 146] 
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German Scientists Construct Huge "Atom Smasher�� 

IN THE unending battle to harness the 
energy within the atom scientists at the 

Emperor Wilhelm Institute in Berlin have 
constructed a mammoth machine designated 
as an "atom smasher." Experiments are being 
conducted under the direction of Professor 
Peter Debye, world famous physicist. 

The gigantic "atom smasher" machine 
stands 50 feet high and is located within the 
confines of a windowless tower 135 feet high. 
A three-million volt electric current is used 
during the course of the experiments. 

The wall of the tower featw·es several ob­
servation platforms from which the scientists 
can make studies of the working of the appa­
ratus. The high voltage accelerates particles 
passing through the vacuum tubes of the 
gigantic machine. 

Youth. 12. Solos Airplane 

�=-�t .!":f. ��.!,'ro !JFJ.::'b�J�!��Jt:J�:"'Ai:. 
pott, lll:"'!llokJ7ft, N. Y .• aft111:1 w. tlua 12 bDUTI ilutl'Udio•-

4.FTER receiving less than twelve hours of ft dual instruction, Edward Somers, age 12, 
of Brooklyn, N. Y., recently soloed a Fleet 
airplane at Floyd Bennett Field. The youth• 
ful aviator soloed the plane for 15 minutes 
before making a landing. Edward is the son 
of Representative Andrew L. Soml!'rs. 

O c t o ber, 1 9 J 7  

TIIW! '0-fOGI uatom. emath•" it beu..d within a lJ,.foet 
uuwer ia Ber!ih, G."tw••,. h ... ..dta chc�c. million volt, af 
.t.-c:&ric:H1 aad KieatitCI cbedt iu aaicl• fro- wall ph.tfar••· 

Life Jacket Features Light 

A NEWLY developed life saving jacket 
features a 'light that automatically illumi­

nates when the jacket contacts the water, 
making night rescues easier. Pieces of carbon 
and zinc are held in a container sewn into the 
jacket which is impregnated with salt. Upon 
contact with water, the wired jacket be-
comes a battery supplying cuCl'ent. 

. 

TnU. rna ;.. d.t:��on•tr&tlnll " new life MTinl ja<kec faeu:till• 
a Hch• tbat autom•rinllr iJiucn.'-••ea wbea jAcket coaacu 
wa..-. Tbt UPt wltJ operate .coacittuou,ly Wr 72: haan. 
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by Dick Cole 

CANARIES are the common household 
bird, but any bird makes an interesting 

and affectionate pet if raised from a fledgeling. 
It is unlawful to "cage" some kinds of birds, 
but if a bird is free to come and go from ita 
cage at will, it is not "caged." If the cage is 
made attractive to the bird, the bird will look 
upon it as a "home"-not as a place of con­
finement. When a bird assumes this attitude, 
the cage con be hung outdoors, and the bird 
will not fly for away. 

Every year thousands of liltle, fluffy fledge­
lings are forced too eal'ly from theil· nesl.s only 
to fall prey to a pr·owling cat. H one can 
rescue one of these little fellows, be it a 
sparrow or a lark, it can be raised as an in­
teresting pet. 

Care must be taken in feeding very young 
birds. The yolk of a very hard-boiled egg, 
varied with small pieces of tender raw beef, 
is a suitable diet for most baby birds. One 
drop of water from an eye-dropper should 

Wild Birds far 
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be given at bout· intervals during the day. 
Don't ove·r-feed the bird! It does not expect 
to be fed every time it opens its big, yawning 
mouth. In the nest, every bird opens its 
mouth when the mother arrives with food, 
but she feeds them one at a time in regular 
turn. A small piece of beef or egg-yolk once 
an hour is ample for a young bird. 

\\'ben the bird shows an inclination to move 
about, make it come to your hand to be fed, 
calling it by its pet name. If the b ird won't 
come to you after a reasonable amount of 
coaxing, then let him go hungry for an hour 
or so. Ultimately it will come to your hand, 
and thereafter will come without hesitation. 
When the bird is ready for his first flight, let 
him get fairly hungry and coax him to fly to 
you to get his "eats." If a bird makes his 
first flight to you, it will grow up natt!rally 
tame and unafraid. Don't force any unwel­
come attentions on the bird. Some birds re­
�ent having your hands around them. If you 
do this several times, the bird will cease to 
come to you. 

Cater to the whims of the bird until you 
have gained its complete confidence. Birds 
are naturally playful and mischievous; their 
mischi�f can often be built up into amusing 
tricks. I found my pet mocking bird playing 
with a ping-pong ball; he would give it a 

[Continued on page 124] 
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Cntier p1.:eons. .u-e �;om.moa, but here (J�ft) i s  o smart Li:dt: 
Engli.:ih .llparrow th:u will fly th.tougb the author'• home, 
deliverine- a mcssd�e to itft.Y sel*cud memb4t:r of thAt family. 

�':� c�fdt:f�W;:��R f!v;J:ill!��:� d:::�=�• B:!o': 
newspaper. Bits of nn.•spopcr serve as Hd.ust" for this stunt. 
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Resonoscope Provides Visual Image Of Tone Pitch 

Tractor Driven Like Horse 

REINS, similar to those which are used 
to drive a team of horses, are employed 

to operate a "giddy-ap" tractor mechanism 
devised by Bond and Bert Bonham, of Clear­
field, Utah. A combination of a multiple 
clutch and a differential gear box is the secret 
of the driving mechanism. 

The tractor, which may be hitched to a 
cultivator, weed eradicator, or other farm 
machine, operates by simply pulling on the 
reins. A pull on the left rein causes the 
tractor to turn left, the right rein to make 
it turn right, while a pull on both reins causes 
the tractor to halt. 

''Giddy·ap•• ny1 thi1 yot�npter a.!l h�e mani:pul•telli ra1n• ta 
dl'l.�.: bii tt.utot like a h:.taa. of botle"- A spe(ial 11eat 
mech•sitm m•k•• th• tC'ac�or uap.;md to driv•"'' puU 011 reuu. 
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A:-1" ELECTRONIC device which 
checks a musical instrument 

or human voice, indicating its 
pitch and quality, has been pro­
duced in a Montclair, N. J., labora­
tory. Known as a resonoscope, it 
consists of a special cathode-ray 
oscillograph used in conjunction 
with a Jtandard set of musical 
frequencies representing the 
twelve notes of the chromatic 
musical scale. · 

A voltage amplifier strengthens 
the musical tones picked up by 
means of a sensitive microphone, 
and the amplified output is placed 
on the vertical plates of the 

....-!1 cathode-ray tube. This provides 
a visual image of the wave form 

of the musical note under observation. The 
speed with which the wave form moves across 
the screen, together with the direction of 
motion, indicates the extent to which the in­
strument or voice is off pitch. 

Bridge Has Grill Roadway 

This worker i• bohlne togeth•r • .llt'!ction of the lahric:•ted 
su.el �:rillwotk d!lat i1 beif!IA: used 111 tbc .roadway on the 
Manne Parklllf.y Brid11e cormectins &ooldyD ead laJii" bJ11111.d.. 

DESIGNED for lightness without sacrific­
ing strength, a new type roadway of fab­

ricated steel arillwork is being used on 
the Marine Parkway Bridge that connects 
Brooklyn, N. Y., with Riis Park, L. I. 

Mod�rn Mechanix 



mEW JERSEY S INKING,! EYE.RV �UNDRED YEA�SM 
COAST OF NEW JE�SEY SI�KS ABOUT TOO FEET. SCIENTISTS 
PREDICTTf.\ATIN S'E.VER�L T�OJSA:�DYEARS,m SEAWJLL COVER TilE PQESEN7l.OCATIOKS' Of TOWNS" �ND CITE:S.­Y:6'fJ!nl7J.!J; Lc/P.l:W!!.f."Q 

[!)NE BILLION MATCI-IES A M  IN UTE! APPROX I MATE.c� 1701 000 CIGA!lf.TTE BUTTS �NO ONE. BILLION MATC�ES ARE USED AND T��OW N AWAY EVERY 1"\INilTE DURING T�E TWENTY-FOUR \.lOURS OF T�E DI>.Y. --
Q[S'P,"tll1pl?l:r.'l-. \' Mi1ne2i'o/tj; #Jhn; �-----------------------

100,000,000 Wl"''CifE.S DEAD/ 
... �.; IT IS t.ST ilo\ATED T�AT IN All LANDS . ABOUT ONE. IMIDRED 1/,ILLIONS '�AVr SUFFE.REC> D�ATH FOR WITOlCRAFT. AMONG l�[ SlfjNS BYW�K�.t.:'WITC�" COULD ��� RECOGNIZED WE.RES'JC� RIDICULOUS SYMPI"OMS AS f\.IESE: RESTL£.SS�ES�UNN.\TUmSTR£�Til, 

IN��RTWIIIING 11 ERS,IN/I.SIJ N TO S�ED TEA�S. N<i.AIIU�K!tOW� LANGUAGE AND NVM S"SOFUf!1BSc -- SCIEtYc.! IMC.C. 

hve dpll•"' will be IP•id lor lhe oddit't !>�Le.,ud by Ni.c Sp['ank •• the b�:n ai tiM. m"'n1b. One dollar wiiJ h• p•id f.;.r •U etd:t.er� 
l.bed. Oh t.b•s pa;a. Sond your oddity ta r-iic Sptat��k, Modeton Me(banix PublisbiDiil: Cotr�.1)•:ftl', lJOl Broadway� New York� 
N. y. S.Ou�r£8" or proof of <e'IICh ... ddity J11 Ut1 b� giYifn, s .. n.d IIIII odditiii�l!i sep.:trlll�ll·· not ,...ith odwt" "'•tt.uscripts or l•tUtn. 
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"Camera Obscura,. Checks Air Corps Bombers· Aim 

Thit ucam•n oMc.w••' devim • .,.t:,h• Air- Corp�� botnbl!rlll tt' :�i:!�.mdi'!:h�:.;;;:ic i:��. 0::--!�41�o8�k!�k ':::,.:� 

X-ray Trailer Unit Built 

CAPABLE of producing r a y s  powerful 
enough to penetrate three-inch steel in 

a one-minute exposure, a compact X-ray 
apparatus has been installed aboard a special 
trailer by a Long Island firm. The cover 
of the trailer can be used for a field dark 
room, enabling comprehensive fi e 1 d in­
spections of welded bridge and building 
structures to be completed right at the scene 
of operation. 

;::��"Jc.:!l' '!:,.:�··.���·:=1�: !��!:f.t!co:!i!&' .: bridge amd buildia& conlft'U.t'l�oa.. Ray pierce1 thMe·iD.cb lteeJ. 
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FOR practice bombing, the Air Corps has 
devised a "camera obscura" apparatus that 

releases not a bomb, but a radio signal with 
the speed of light. The device features a two­
way radio unit and one of the largest pho­
tographic lenses ever designed. 

To practice bombing, the bombardier sights 
the "camera obscurer" and drops a "bomb" 
in the fotm of a single radio impulse. Mean­
time, on the ground, the plane has been 
sighted in the camera device and an operator 
has heard the t·adio impulse in his earphones. 
"Hits" are scored by mathematical formula. 

Tiny Cog Train In Service 

A "TOM THU:\'lB" edition o£ the world­
famous cog railroad that ascends Pike's 

Peak in Colorado has been built by Spencer 
Penrose, of Colorado Springs. Like the big 
cog train, the miniature train is built so that 
the engine is level on the mountain grades. 
Power is applied to a cog wheel which meshes 
with a cog rail in the center of a track. 

Modern Meclunix 



Mechanical Bugler Installed At Flying Field 

·THE familiar strains of "rev­.1. eille" .still sound over the Army 
Air Corps base at Mitchell Field, 
L. 1., but the notes are no longer 
the result of the bugler's powerful 
lungs. I n s t·e a d, a mechanical 
bugler in the form of a phonograph 
device with a crystal pick-up and 
amplifier attached to a 1 o u d -
speaker serves to awaken 1he post. 

The phonog,·aph and lhe ampli­
fier are housed in a tower atop the 
post's administration b u i 1 d i n g, 
wltile the loudspeaker is located 
outdoors on a balcony. A cabinet 
provides storage space for records 
on which are recorded the various 
bugle call& used. Mounted on a 
5Wivel-type stand, the loudspeaker 
can be turned to throw the sound 
in any direction. A canvas cover 
protects the loudspeaker a g a i n s  i rain, 
snow, etc., when not in use. 

Bigqest Ship In The Making 

DESIGNED to be a sister-ship to the gigan­
tic Queen MaTy ocean liner, a new 

Cunard White Star passenger ship is in 
process of construction at a shipyard in Clyde­
bank, Scotland. When completed, the new 
vessel will surpass the Queen MaTY in size. 

The steel castings for No. 552, as the new 
ship is known at present, are of unusual size 
and, to insure exact detail, patterns �f each 
casting were first made in wood before work 
began on the actual steel framework. Over 
1,300 tons of liquid steel were required for the 
castings used throughout the frames. 

Work oa • aiater-.thip to t!x rieaa.cic Q"'ft'Jl M llr)' ha, been 
staned ar ClydebaDk, Sc"tland. Sbc.wn lien b •he maniv• 
fra.tnc-work of tht n<tw ahip, which "Will be the: world't lara:eo!ll. 
O " t o bttr, 19J7 

Bualer Funk K•ufho1.t (top) .au.t eatazed u •• l.ean 
fa.mili•� itraio��: •m•••liaa (C'OCII the mKb&aica( bYCler no..­
iaOCiliS.d 4t Mitdocll Field. L J, Bocto .. -OtulN Car1111>dy 
, • .,,.... the phonocuphic d"vice whK.b JIIL.r• and amplifia buck 
rccordiac•· Records ate ttOftd ill cbe Jletwd cabikt. 

Radio Tube Has Many Uses 

E
SPECIALLY designed for use in ultra­

high frequency or short-wave service, a 
new 7�-inch oscillator and ampli.fiel' tube has 
been developed by a leading manufacturer. 
Some of the main fields of application in which 
the new tube will be used, due to its unique 
characteristics, are therapy, radio, and other 
high frequency purposes. 
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Top---ltol.lW of the new hU3U tt&v•l· - Above--One of tbe new 1leepe.r buse!l. 
!"•B�':h.i:.i�• �i!r' Joo�m?�e�cu• '-.. L T�:�· ,:.�b��-�ht¥�:o:,�·;. ·��" c!� 
i• m•d• in 6ftoon hc>uro. Tho .. > T 

'z; ditioned aftd inoulat•d .,..;..,, 

�. �� SHUTI'LING a c r o s s  trouble. T o  g u a r d  �-
A'? the sands o f  t h e  against the extreme tern- �� � Syrian desert, between Da- peratures of desert night �A 

mascus and Bagdad, are two and day (zero at times and "'fiil' 
shiny, new trailer-busses, f r e s h often as high as 140 degrees), com-

from the shops of Philadelphia. Built plete insulation and conditioning of 
by Budd for the Nairn Transport Com- air was specified. Leg room to equal 

pany of Syria, with the same technique Pullmans cut passenger capacity to seven-
of welded, lightweight, stainless-steel that teen in the day bus and fourteen in the 

made the now famous Zephyr trains, the new sleeper. Extra wide chairs limited double 
busses are a close approach to the luxury of seats to one side of the aisle and singles to the 
a deluxe railroad car. other. 

As in any public carrier, passenger com- The new busses lop nine hours from former 
fort is of prime importance. Accordingly, the crossinj;( time and make the six-hundred-mile 
plans incorporated Budd expe!'ience in mak- trip ov�r trackless waste in fifteen hours, 
ing railroad streamliners and auto bodies, while passengers comfortably sway on rubber 
with the Nairn need for an economical, cushions. Coach seats face the front, but 
speedy, lightweight, rugged bus which could the sleeper is divided into compartments with 
travel the rough terrain with a minimum of seat.� facing each other. At bed time, the seat 

64 Modern M e r: ha.nix 



:!���=�!.�i�;� :!'�o,hdo� :::���:� 
bur��pwd he.<tde. A door .swLqJ into pa&itiPn for 
closiDIJ off ,.,·a.sh room fo:t drtui11g and .. b-..i.ng. 

backs swing up to form upper berths sup­
ported by tubular frames. The gap between 
the seats is filled with an extra cushion and 
the lower is made. Sheets, pillows, blankets 
and curtains make the berths ready for 
sleE!py travelers. Lighting and adjustable 
outlets for conditioned air are provided for 
each berth. 

Following a formula akin to the hostess or 
steward plan on American airlines, a native 
throughout the trip comforts passengers with 
ice water, tea and coffee as well as box lunches 
with wrapped sandwiches and fruit. Each 
patron is provided with a small container 
having a patented lock for the protection of 
tooth brush, cash, jewelry, ek. Lockers for 
storing blankets, pillows, clothing and miscel­
laneous equipment are in the front of the 
trailer, while the rear has a dressing room 
which also contains wash basins and toilet 
facilities. 

The flooring is surfaced with heav�· lino­
leum which extends up the walls for six 
inches �o that a flushing by hose is possib1e. 

[Continued on page 120] 
O c t o b�r, 1937  

Left-Interior o £  the l!l l  .. per bu11. De upper 
and low•r bt��nfu are mady far 1hi!!li!•.1, bt.nkl!:u 
and pillowt. Th�t day type bua Clll'rilta :tev�a· 

t .. n p•sMIJ8er&! end the sl•et:ter, four1HA. 

Zippeu wbich pull from the in•ide dote the curtain� fdlc 
c:omplote pri¥1')' for cboee i.n lhc. berths. T.bate il JUf· 
&iarn: halabt i.a tha Mnh. ..:om.parmwa1 10 permit a per· 
son to til erect. Each pasnn!P1" i" pr'<''t'ided with • 
tm•ll <onl:l.illoe:r for the prac.ccioo of �:lf.ah 11n.d j�twelrt·. 
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"FIN&ER -TIP " & EAR H I  T 
LOWERS FUEL CONSUMPTION 

�riv�����,! t�:of�?:o� 
bil• ufi.B��tet' tio .. gear eblft { abovf') i.t said r:o .,.,uh ln 
itKh:ued �soline m.i(eace� 
t:Js j n d i It! a t • d bf:2 cbe�rt. 

The •u.tottl&ti<: tr•ft•mlt· 
111ion., operated by a 1�6.nl'ft' 
rip" cont�ol lew.r, h •ctu­
:��ted by oil puature and ••· 
alB��" .tpet:d lht'ouP a .erie' 
of CllbleJ 8$ thowa b)' ahi• 
�•mnn!lfr•tion b:llo O C o r. 

A TWELVE to eighteen per cent increase 
in gasoline mileage, increased ac:c!!lera­

tion, and reduced engine wear are claimed 
for a new type of automatic gear shift. The 
new transmission dispenses entirely with the 
conventional gear shift lever, the driver con­
trolling the transmission gears by a short 
lever located below the steering wheel. 

The new transmission features four for­
wa�d speed� and selects them automatic:ally 
through a device actuated by oil pressure 
and engine speed. At the touch of a finger, 
and without removing either hand from the 
steering wheel, the driver can move the gear 
shift lever from its neutral position in to either 
one of two forward ranges of gears designated 
as "high" and "low." Within these two ranges 

� ·  . . r, 

FUEL ECONOMY 
N37 8 CYL 

are included the four forward gea1-s. Use of 
the clutch pedal is necessary only when going 
into reverse or when starting. 

When starting in the "low" range, the driver 
depresses the clutch pedal, moves the finger 
tip geaT shift c:ontrol to the proper point and 
releases the clutch. & the auto pic:ks up 
speed, the transmission changes automatically 
to second gear. Without declutching or re­
leasing the accelerator, the driver then flicks 
the control to the "high" range and the gears 
automatically progress on through third and 
into fourth speed. 

The "low" range includes first and second 
gear. The "high" range offers first, third and 
fourth, the first gear being p1·ovided in both 
ranges in order that the driver may, if de­
sired, start in the "high" range when the 
motor is warm or when the start is not made 
up a grade. When starting directly in the 
high range_ the gears automatically progress 
from first to third to fourth gear. Developed 
by Oldsmobile, the automatic gear mechanism 
turns the engine at approximately 2,500 r.p.m. 
at 60 miles per hour as compared with an 
approximate figure of 3,100 r.p.m. for autos 
having conventional transmissions. 
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F okker Produces Three-In-One Military Plane 

FEATURING a cruising range 
of 1,000 miles and a maximum 

speed in exce55 of 300 m.p.h., a 
new combination type (combat­
pursuit-bomber) airplane has 
been developed £or the Dutch Air 
Force by Anthony Fokker, fa­
mous aircraft designw-. Known as 
the G-1, the plane is powered by 
two air-cooled Hispano-Suiza mo­
tors of 800 horsepower each. 

The Fokker plane carries two 
cannons of 23 mm caliber, and 
three machine guns, one of which 
is mounted in a specially con­
structed revolving cupola located at the rear 
end of the fuselage. The craft has two tail�. 
the fuselage being mounted in the wing be­
tween them. 

Model Aids Anatomy Study 

J.,ft Bra,...fi.l<(, r>t tile N- Y<>rk Ma,....,. of Sdon.., •ad 
ladu.try1 tl!xam.ine• ��Mi.• Aflo.tomy", a life size figura �oatain· 
in�r or.:al!l •hat c:aa be removed. far healllb lt�tture P\liPI;J(Ie5. 

"M ISS ANATOMY," a life-size female 
figure sculptored from actual life and 

featuring internal organs that can be removed 
for lecture p=poses, has been placed on ex­
hibition at the New York Museum of Science 
and Industry in Rockefeller Center, N. Y. C. 
October, 1 9 3 7  

T.h.i� Fokktt G-1 c0111biaetion eombat-pur.suit-bllmbH airpl•n�& 
""�' buih for die Dutch Ait Force. Tha fuMiapo NIU •nd 
( betwMn the two C<�ih J fe1'h11n1 a tevolvinl pn turret. 

Fish Scores On Glider Pilot 

A FISHING tale with a modern twist is 
provided by an adventure that befell 

Don Stevens, well known glider expert of 
Venice, Calif. Unlike most fish sturills, how­
ever, a cameraman was at hand to record the 
fisherman's novel e.xperience. 

Desiring to combine the pleasure of flying 
with that of fishing, Stevens piloted his am­
phibian powered glider to a favorable site and 
cast his line. In a short time he hooked a 
small, but powerful, barracuda. In the en­
suing excitement, Stevens grabbed the line, 
slipped, and fell through the wing of his 
glider. When the glider finally drifted ashore, 
the barracuda, strangely enough, was still on 
the hook. 

Cah:bing fiah from aLallrd h:ill pow.rtld s•iJ� did not .-o.:lc 
otn 10 well f.,r DOl\ S11eveas1 of Veb.tce, Calif. A few mirauce• 
lifter ti..h Wa.Ji c•uaht o�n. l(lst b••··� and feU throu.n win •. 
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SWAMP LANDS 

A.luw.-ne atodem IIMthocl �� h•"••tias ••h. L�tac!illl IBUhin• picka up :t•h and 
plaut it ln. 1matf dump can Muled by tractor•� 

by Bob McLean 
DO YOU, perchance, own an apparently 

valueless bit of land situated near salt 
water? Some uninviting mud-flat that may 
have been foisted upon you or your ances­
tors? Perhaps you consider it of no use 
whatever save for the raising of cat-tails and 
mosquitoes, and its possession rankles your 
mind with a tormenting persistency that will 
not be assuaged. You'd be glad to sell or 
even give it away, could you but find some­
one to accept such a futile gift. 

But waitl 
That "worthless" acreage-as has been 

demonstrated jn California-may yet bring 
a fortune! 

Given a few other essentials such as sWl-
1ight, access to transportation facilities and 
a market for your product, the mud-flat may 
be ideal for raising one of the prime necessi­
ties of life-salt. 

Because the production of salt is one of 
the world's most stable industries, the aver­
age person is inclined to take this homely 
product pretty much for granted. In early 
times it was obtained entirely from natural 
deposits, but as the earth's population in-

68 

To-Tho oollft<l! of oupply. Eipl 
thoutud acre• of ••II wa1er poaU wilh 
the main nfiDim11 plliat il!l ua�r. 

creased, these primitive sources of supply 
became insufficient for the constantly grow­
ing demand. Governments and private· in­
dividuals experimented with various methods 
of producing salt artificially. Few people 
outside the "trade" however, know that today 
salt is actually £armed. Planted, cultivated, 
ha1·vested; just like any ather crop. 

On the eastern shore of San Francisco Bay, 
close to the little town o£ Alvarado and some 

M o d ern M e cbanix 



Bring FDRTU 

A relic Of the early days of the Alvarado Salt Farms. Called the Archimedian windmlll, 
it received ias name becaute the ancient Greek mathematician Archimedes is credited 

,..·ith being the first person to construct a. windmill for pumping water. 

Above-A 7, ,000-ton pile of salt. Its 
heieht may be judaed by comparison wirh 
telepbone pole• et iu base. Ri��:ht-A 
batcery of triple vacuum evaporators in 
which the salt is dried and purified. 

fifteen miles from the city of Oakland, 
California, are located the Alvarado Salt 
Farms. Eight thousand acres of formerly 
unproductive tidal lands, they now supply 
a good proportion of the world's salt. 

Harvest time in Alvarado, during the 
early part of August, is utterly unlike a 

O c t o b e r, 1 9 3 7  

similar period in any other "farming" 
section on the globe. Instead o£ exporting 
fruit, grain and produce, the Alvaradams 
send trainloads of scintillating, snow­
white crystals chugging away from the 
old-fashioned wooden depot, destined for 
all the ports of the seven seas. 

During the harvest festival, the sturdy 
Salt King and his glamorous queen reign 
for a few days in robes of purest white. 
Tinkling mandolins, strumming guitars, 
and the entrancing aroma of barbecued 
beef, delight the Spanish and Portugese 
workers of the salt farms. 

Strangely enough, the story of salt 
throughout the ages has always been ac­
companied by pageantry. From the time 
of Homer, about 850 B. C., down. through 
all the centuries, the history of salt is in­
terwoven with the tramp of marching 

[Continued on page 126] 



U. S. Navy Completes Test Of One·Siack Destroyer 

T� U. S. S. GrUile'YJ fitll eingJe-JLt.dr. deuroyer �t-ver builc 
in tbe weHfln hemi!phere, has succeufuU,.· comp�te-d uial 
tun.�. Tor��J��.do tube• .and fiv•-ib.:.b pnJ co,:n,.rise •rm•�na�t. 

"Rocket" Car Goes 40 M.P.H. 

E
QUIPPED with a one-cylinder motor 
that provides propulsion based on the 

theory of the fluid rocket, a novel midget car 
has been developed by Millet, famous Paris 
engineer. On its trial runs, the three-wheeler 
car is said to have attained speeds exceeding 
40 m.p.h. The all-metal car is bullet-like in 
its appearance. 

C•p•ble of tr1velin1r 8[ 40 m. p. h,� thU. nov.el th.r�-wh..!�l.d 
auto employ• the theQry ol the fl.u.id rock•t to pc:ovid� pro 
pulsion. Millet, fs.mous P1ris cD�;ineer, is dri'VM·builder 
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THE first single-stack de­
stroyer ever built in the 

western hemisphere, the 
U. S. S. Grid[ey, has been 
given her trial run by the 
C". S. Kavy. The trial was so 
successful that construction 
of a sister ship has already 
been started. The destroyer 
i5 330 feet long and has a 
beam of 35 feet. Rated at 
1,500 tons, the c r a f t is 
powered by a twin-screw 
geared turbine, taking steam 
from oil burning watertube 
express type boilers. Arma­
ment consists of torpedo 
tubes and five-inch guns. 

Fish Lure Uses Neon Glow 

When. pl1ced ia .... awr and aeit•�d, thit: hah• lur�e (roP l 
1hoows oft a slow "' aCtrut 611h. M,etcu:rp del MIMI. p.s 
confinAd within. • •mall &ulb (lower pho•o ) au the 11Ktet. 

E
MBODYING a new use for neon gas, a 
luminescent fishing lure has been in­

vented by Michael F. Murray, of St. Paul, 
Minn. On a recent fishing trip, users of the 
new lure are said to have caught double the 
number of fish hooked by non-users. 

The lure consists of a fish-shaped celluloid 
tube inside o£ which a small glass bulb filled 
with mercury and neon gas is placed. Agita­
tion causes the ball to throw off a glow that 
attracts the fish. Three-pointed hooks arc 
attached to lure's head and tail. 

M od11rn M e r:l unix 



Abov•: the eledrical re.sill• 
� of twitted win �UI 
oe.an be- lowe��ed, ud tb•it 
med.eninl 1 t r e a • t h in­
aeuecf., hy · dl• -. #Jf a t'* 
win cuosiscinc of a pi.ea of 
NG. 22 "" 2"1 1C>Ii4 ,..;,.. 

O ct o b er, 1 9 J 7  

liiaht: Fa .. piddne P-P loDM111 
1crew•• aaill ad otht' ob­�· in the home W'Ori:1bop, 
noc.llio• !.. •• soc-d ,u a pair 
of ordinary rweezera. This 
;.,. ah... u�-eful fOR cleani•& 

OUI bottOJilitJIII hoN1, 

il  



Fia.di.a. m...ny •PPli� 
�ltiDtW in th• kitcb••� 
th••• noval utenai.lt, 
wbich. i • c I u. d e il 
wo•den fotlt., •patu.la� 
Mlothn:i I .a d 1 c 11111d 
vept11ble c b o p p i a e  
kni6!9 CG!It little or tt o t J, i n ll  10 mUe.. 
Suap piece• of �od 
me o n t y �n•t•t1•(,. 
needed to m1kc them. 

by Dale R. Van Horn 
"-LTHOUGH elementary-workshop projects, 

.ft these woodcraft kitchen• utensils will 
more than please any busy housewife fortu­
nate enough to receive them. Except for the 
vegetable chopping knife, the cost of materials 
is nothing, since scrap "pieces of wood are 
used in ma)cing the novel ki�chen· accessories. 

The double bladed knife, for instance, will 
save half the usual chopping strokes when 
making vegetable salads. First get two blades 
from cheap dime store knives or tw� old 
blades reground to the same shape; then cut 
three pieces of figured gum or black walnut 
41h inches long, P/4 inches wide and %-inch 
thick for the handles and spacer. These di­
mensions may vary, depending upon the 
blades used. Locate the rivet holes and bore 
the holes through one piece. Use this as a 
guide to accurately bore the holes in the other 
two pieces . .  With. Fivets or nails .to hold them 
in line, sand an· three pieces at a time on the 
front end, giving it a slightly rounded shape. 

i2 

The n••ubla chC)pp{a• luaU• ••11m•nu •te •h.awn h.te &.fol"e 
.aneiilb1in,�:. Th• haDdW and tp•cer, which •ra cut" from 6&4 
ur•.J pm. •r• drilled. �ith hcle• CWtliJpondinc writh tbon io 
1he ln.lfe &J1111de� ar.d the lr.•lfe •uambl..d ·with co�tpir rivets. 

PORK LAYOU1" 
THE CORN FORK PROJECT' 

�:��t;:o�0�d!vi1-=�c!!n.::�::�er.�� ,!_e':l�ea +�Ill t!: i& cut out oo. a ii&' s•w from aily available •todc� Pronp are 
quiddy form•d 'Co Cf;lrrec.• 1hape with �� inch dado an�n. 

Modern Mt�cbaDi:i: 



The dotted ladle d2scribad ia. cbe above detail di•�:ram i5 
m•cM in mud. the Ulllf! :m&ftll.et .a• lb.• wooden fotk. P.ad.dle 
W.Ou ere likewise made: wllh d.do t.ulkr. Below ladle i.s 
11hO'WII. lhe aueJrJbl)' det�il of the double bt.clcd �oalad knife. 

Space the blades and then rivet the blades 
to the handle. In this case No. 10 annealed 
copper wire was used for riveting. To insu1·e 
a good job, each outside hole should be 
reamed out with the next larger drill to a 
slight depth, and the riveting finished by hold­
ing one 'end of each wire in the vise while the 
rivet head is being hammered. Later the knife 
is turned over and the other end riveted. The 
sanding disc, with fairly coarse grit and turn­
ing at high speed, is used for shaping the 
handles and also for grinding off the surplus 
copper. The handle is next hand sanded with 

October, 1 9 3 7  

finer grit, then rubbed well with fine steel 
wool and finally double dipped in clear lac­
quer. A beautiful job will result, providing a 
utensil that will find an un1imited number of 
applications in the kitchen. 

A slotted ladle is handy £or stirring batters 
and is very easily made. Quarter-inch dado 
cutters are used in conjunction with a stop 
block held to the saw table with a clamp, to 
make the slots. These are made before the 
handle is jig sawed to rough shape. The rest 
of the finishing is done with the drum and disc 
sander, the disc sander taking care of the flat 
portions, the drum sander finishing the curved 
portions. 

Steel wool and lacquer p1·ovide the finish. 
A better finish for this particular use is hot 
paraffin. Beeswax is even better, but of 
course these waxes cannot stand hot watel'. 
The wax finish is applied by melting down a 
tin can of paraffin and ftowing the hot wax 
over the wood with a brush and rubbing until 
air bubbles no longer rise to the surface of the 
wood fibers. When the wax is cold, the sur­
plus is rubbed off with a coarse rag. You will 
find that the slots have thin edges of wood at 
the ends. Remedy these by rubbing a fiat 
file over them. 

Ideal for removing steaming ears of corn 
from the kettle is this over-sized fork. Made 
in much the same manner as the ladle, the 

[Continued o1t page 130) 
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A luae m.tal moUifttiaJ bol4ihS a twelv•·indl 
mirror. ThiJ ilil • ll'llehi.D. m•d. pt4Jciaioh �Duat-
�e��!�eA���a.!o:f:�l ���ji��b'ofri:�::.i:.� 

PART III 

ALL efficient telescopes are mounted by 
what is known as the "equatorial" 

method. This simply means that the mount­
ing is designed in such a way that the optical 
system will swing in the same curve as the 
stars. This curve is caused by the inclination 
of the axis of the eat1h. The telescope must 
therefore be mounted in such a way that its 
74 

by 
R. DeWitt 

Miller 
p r i m a r y  axis is 
parallel to the axis 
of the earth. The 
angle of this axis to 
the ground should 
be equal to the lati­
tude of the observer. 

A s  f a r a s  t h e  
minor d e t a i 1 s go, 
mountings are as 
diffe1·ent as the peo­
ple who make them 
The more elaborate 

metal mountings are 
undoubtedly m o r e  

r i g  i d and accurate 
than the simple wooden 

ones. On the other 
hand, they are expensive 

to construct, and require 
the use of precision, powPr­

driven tools. 
The amateur attempting his 

first telescope is anxious to see as 
quickly as possible how his mirror 

will perform. He is generally not in­
terested in the "aesthetic side" of mountings. 

For these reasons lt is better for the be­
ginner to construct a simple wooden mount_.: 

ing. If, after he has seen his minor once 
in operation, he is enthusiastic to attempt a 
metal mounting, well and good. 

Such a wooden mounting, capable of being 
constructed out of material obtainable b�· 
anyone, will be described in this article. 

First of all, the mirror must be placed in 
a proper cell. This is constructed by twning 
out a wooden dish with an inside diameter 
slightly mo1·e than that of the diameter of

' 

the mirror. This should be constructed of 
well seasoned wood. It should be shellaced 

M o dern Mechanix 



to prevent warping due 'to ab�orption of 
moisture_ 

The minor is held in the cell by a serie� 
of small wood or metal cleats distributed 
around the edge of the dish, three being suffi­
cient. Some sort of cover-a second dish 
turned out of wood-should be made. 
This will shield the mirror from 
dust, moisture, and weather con­
ditions. It should be kept in 
place whenever the minot- is 
not in use. 

Two other items are 
necessary to complete 
the optical system of 
the telescope. These 
are an eyepiece and 
a prism. 

The e y e p i e c e  
should have a one­
inch focal length. 
This is not expen­
sive and can be pur­
chased h·om any re­
liable optical dealer. 
Some a d v a n c e d 
amateurs grind their 
own eyepieces, but 
this requires special 
k n o w I e d g e and 
equipment. A posi­
tive or R a n  s d e n  
type e y e p i e c e is 
recommended, but a 
· Huygenian will an­
swer well enough. 

This is the type 
commonly used in 
microscopes. 

The p r i s m de­
flects the light from 
the mirror, bending 
it at a right angle, 
and directing it into 
the eyepiece. A full 
reflecting prism is 

O c t o b er. 1937 

A pkoto&raph of th •  W4)oden mouotine de&ftlbed 
irl thia ut:id•. Tb11 aix·inch mirror i1 ahown al 
tbe bouom. Simplicity of con1truccion i.s aodc� 
:�•·cr:�tJ!h�·id,0[c�e,:-.:c�O:i��-·"-;,1dtn7tJi::i�r: 
completecl, relllt ol the worlc proJtt:sses ra'Pidl,.·. 



A portable eiaht�incb telescope made by 
a Loa Ana:ele1 amateur. The exce1lence 
of the re.sult is indicative of the pai.alttak· 
ing work of tele1cope builders. This 
hobby is growing by leap• 11Dd bounds 
toward a degree of popularity believed 
impossible a few g e D  e r a  t i o n s  ago. 

the type used for this purpose. A well chosen 
piece of windshield glass silvered on the back 
will do. Prisms are inexpensive and may be 
purchased from any optical dealer. The 
prism should be a one-inch size. 

The materials necessary for constructing 
the mounting are as follows: 

A piece of well-seasoned, straight-grained 
wood at least one and one-half inches thick 
and six inches wide. It should be as long 
as the focal length of the mirror. 

A piece of brass tubing six inches long with 
an inside diameter the same as the outside 
diameter of the eyepiece. This will be cut 
as described later. 

A wood block about six inches square and 
two or three inches thick. 

A six-inch square piece of one-inch board 
for holding the mirror cell. 
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A piece of one-inch shafting two 
feet long. 

A section of two-inch steam 
pipe two feet long. 

A bolt with a wing nut. The 
bolt should be long enough to go 
through the large plank and the 
block. 

The mounting is constructed in 
this order: 

The piece of steam pipe is fixed 
into the concrete base. Unless this 
base is firm, you will have nothing 
but trouble with your mounting 

The shafting fits into the steam 
pipe with enough space around it 
to allow cement to be poured in. 
The end of the shaft is bent in such 
a manner that it will point di­
rectly at the North Star. After 
having the end of the bent shaft 
lined up with Polaris, cement is 

LIGHT SHIELDS 
(STOVE PIPE). 



poured around it and allowed to set. This 
is not an absolutely accurate equatorial 
mounting, as Polaris travels in a circle around 
the true North, but it is sufficiently accu1·ate 
for all practical purposes. 

Two holes are bored in the block, one for 
the bolt and one for the �;haft. The wing 
nut on the end of the bolt allows pressure 
to be applied as desired. It is a good plan 
to slot the block where the shaft enters it. 
A wood screw can then be used to take up 
the slack when the block becomes loose on 
the shaft. 

As the board holds the optical system in 
line, it must be straight and well seasoned. 
The block is screwed to the lower end and 
the mirror fastened to the center of the block. 
At the other end a hole is bored to take the 
brass pipe. One end of the pipe is cut so that 
the two ears will hold the prism. 
The other end of the pipe is 
slotted so that it will hold the 
eyepiece. The remainder of the 
tube is cut away so that it will 
cffer no more obstruction than 
necessary to light falling on the 
mirror. 

The distance between the mir-

BE JilT TO PO I NT 
AT NORTH ST.&.R 

EYEPIECE 
riTS IN 
HERE 

Arti8t'• dl'.awirt� af atounti11111 for tM 111ino� 
de•cribc:d in p.ut two irutatlaaeob. Con· 
tt:ructiou details an MII-explanae•ey •nd 
buildwr will e�perieq� few .d:Ufi.c:uhi.H. 

Ri��:hr-c�ntnl poo,.ion of a Paud�tl:lla rype 
mouarin.c. Thit photosraph clNrly iChJt• 
Uate• cbe equatorial type mo1111ti.a1,:. Thi• i• 
l.ut ortG _oi! th• man.y mounrins tfpet. 

ror and the prism must be so calculated that 
it is equal to the focal length of the rnilTor 
less the distance between the prism and the 
focal point eyepiece. The top of the board 
is slotted and a wood screw used to hold 
the focusing tube firmly in place. 

Before the mirror is fastened in place it 
is moved around until the prism is exactly 
centere<l.. This may be checked in the follow­
ing manner: With your eye well behind the 
prism, note whether the reflection of the prism 
is in the center of the mirror. If the reflec­
tion is off center, move the mirror until it is 
centered. 

The prism itself is adjusted by taking out 
the lenses of the eyepiece and looking into 
the adapter. The prj5m should be move·d by 
filing the ears. It should be adjusted so that 

[Continu11d on page 134] 
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ARTISTS/ DESK MADE FROM OLD 
KITCHEN TABLE 

, ,  , ,  

TbU. •••ill' bu.ih u1i!liiut t11&le witt th1.d m1ny un·• in dte 
bome warbhop. An old kitche:n taM�r pr'4l•id111-' 1 t�>uit•bt. 
•tUI.d for Jllpet s:helvca •nd clnwilllf be.a.td tACk. Pen. .tn.d 
ink nbil!llot wltb dopime: panel alidet uDder dn.wiull' board. 
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IF YOU have access to an old kitchen table 
why not conve:rt it into this handy artists' 

desk7 Every workshop fan at sometime finds it 
necessary to make plana for his projects and a 
desk of this type permits the work to be handled 
In professional style. 

After selecting a suitable table cut two pieces 
of ¥.!-inch plywood to the same size as the table 
top. Cut a finger rece� in the front of each piece 
and fasten down the plywood panels to form the 
desk's pape1· compartments. The depth of the 
compartments can be 1 inch or more. For the 
drawing board a professional type is suggested, 
although it C<Ul be made according to the above 
specifications. A rack will be needed to support 
the drawing board. Make this by cutting 
three plywood brackets and attaching them to 
rabbeted guide rails. Holes drilled in the 
brackets permit filing of large blueprints. 

If your table is provided with a drawer it can 
be fitted with partitions for holding ink and pens, 
otherwise a small sloping panel cabinet can be 
made to slide under the drawing board. 

Modern Mechanix 



In unrlne: ab• toi•U11111 lint u.led • lenEth of 12 .. x- 1" x 'i� '' 
pine and whictle il ttt Q\'111.1 .... �. th•a pencil ia the u,i.cn� 
A mod.w:a veni<la of the •ndent pol• it 4epl���:�-td at rlgh.L 

O ctober, 1937 

by 
Hi Sibley 

THE craftsman who likes to carve with a 
jackknife will find the miniature totem 

pole an interesting subject. These colorful 
wooden monuments of the Thlinket Indian 
tribes of southeastern Alaska emb1·ace a wide 
variety of subjects, usually animals, and a 
simple design !or the beginner are presented 
here. This is a favorite subject with native 
craftsmen who whittle facsimiles from red 
cedar and paint in gay colors. 

Two figures only are represented, the bear 
and. the Thunder Bird, a mythical creature 
probably derived from the eagle. Although 
must of the full size totems are hewn from 
cedar the amateur will doubtless find white 
pine an easiet· medium with which to work. 

Select a straight-grained piece about a foot 
long and % by 1 inch and trim it down to a 
half-oval section. Next, notch the stick to 
locate the various features; then make a pencil 
outline to aid roughing out the figures. It 
will be well to block out only the bird and 
finish before roughing out the bear so there 
will be no strain on the reduced stick. The 
legs and toes of the bear are formed by 
making "V" grooves as illustrated. 

[Continued on page 132] 
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A PIN HOLE MICRO. 
S C O P E - If you loolt 
lhrouwh a tmaH pia. bole iD 
a card, aa object may be 
held very do.., to tho eye 
md lu will a�ar co he 
m a a n i fi o d  four or five 
times. Blacken area around 
hole ro prevent reflectioD 
of light. Ordbuonly, an ob­ject close to the eye wcmld 
be blurud, but tho pin 
hole restrict� . the ray1 to 
the cena of the eye lena, 
thereby retultina ia 1-
diatortioa ud nmoviaa 
the need for sharp focua. 

MENTS FOR THE 

A MIRROR MAZE-Piau <hreo mirrors, lacina iawud, to 
form an equilateral triaa1le. A IDUe of triaaJiea ODd beu­
aom will extend u far u you cu oee. In tho phot_...,&, 
althoUJh many iu botdu uo thowinJ, actuoll¥ d1ore u ool:r 
ooo. Rellocriont retuh from r&. nee that <hero ..._ no ....,_ 
but mirrors and rho redectiono travel bad< and forth, C0111inJ rho muo to pow larpr aad latJer wlrh rho opoed of JiPt. 

A ONB PLANE PENDULUM-F-a a wei,&c.cl ob� to 
tho back of a rockin1 c&.oir by a p• of ttrinJ or obread aDd 
owha1 it in a circle u ohown ia rhe photopaph. After a 

number of swiaa• rho rockiDII of rho chair will abeorb all tbe 
morioa eacept

_ 
� OM plaae, a tlt:owa by tbe uroW,.. R.epN.. 

leu of rho direction in w� W. tho pendulum u started, my 
motioD except in dincitoa of tbe arrows Will be clampec! 0"" 



AN E L A S T I C  SOAP 
FIU.I-ne o loop of s,.. 
li>Nad 10 d... it -·· 
Ioo .. ty widtllo • wiN loop. 
Obtain o soep &1m by dip. 
piae: the wire fato • clieb of 
ooapy wau.. B...U !he 
6hn inoide the •m•ll loop 
and lhe ooop lllm will pull 
" into o dftW oo tbou_., 
tbo film wore ••d. of lrUb· 
bu. T.hio oloodc cha1Vf1!•· iotic of - lit.. io coU>ocl 
by •urfue telllioo, or at• 
�Oft betWMn tno1Hul•t. 

AMATEUR PHYSICIST 

GLOWING ALUMINUM PLATES-Place ewo oluminum 
platu ;., IWIIbler coctalnilla: o borax or bakina: ood& ooluciot> 
and cott11ect with el.ctric pqwer tource ., sbowrt. Wboa fint COilll«coci to llO·volt A.C. oourco, tbo bulh will liahL After 
a obon tlato it will t..co- diiDII>ft alld eli-• Wttil it liAelly 
toe• out. Aluminum �Jllates will sbow pale oranp.,. .. lJow glow. 

A WBJGHTLESS POINTBR-Roftecl o boom of li11bt by o 
small mi.tror fastened to t&. dodl: hour baDd 1bafr. Spot of 
light from the mirror mons peneptib(y with ea�b clock tick 
if the apot is far mouah away. TIN hour hand of ordinary 
dod< mono ,OOOOS iDcb with oada tick. With spot fifty fHt 
4WGY from minor, modOfl h �&1111ilied •bout 1,000 dr:uu. 



Overhauling 
by Frederick C. Russell 

WHAT? Overhaul the car after the vaca­
tion trip is over? 

Yes, and that isn't all. It doesn't have to 
be springtime to make the overhauling job 
timely. Topping the list of new viewpoints 
regarding overhauling the automobile is the 
idea that the complete tune-up should be 
given when the car needs it, not when it's so 
late as to be a process of repairing actual 
damage----a costly process. 

Cars work hard on their summer trips. 
They often are badly neglected. Miles pile 
up without owners realizing it. This is fol­
lowed by a busy fall with many shorter trips 
hurriedly t a k e n. 
Winter comes, and 
care of the car is far 
behind. 

I£ a car could talk 
it probably would 
say that it wants 
what it wants when 
it wants it. Millions 
of cars have passed WhMl atillfttllt:nl K 

very impo"••1 end 
1hauld IN daiiR: with 
a.ppraved Rq,uipmnu� 

beyond the point where they could ever hope 
to be brought back i.nto a state of good health 
just because their owners waited until !!pring­
time to get out and get under. Millions of 
cars have gone to the junk pile simply be­
cause their owners had a mistaken idea as 
to what their cars really needed by way of 
service or repairing. 

Why is it, for instance, that so little thought 
is given to the chassis? How can any engine, 
no matter how pampered, deliver sufficient 
power to the rear wheel if too much' of this 

energy is lost en route 1 Remember 
that, due to friction, only a small per­
centage of the power generated in the 
engine actually is available for propell­
ing the car, even when clutch, trans­
mission, universal joints and final drive 
gears are in ·the pink of condition. 
What, then, is the advantage in seeking 
a top-notch valve job if the clutch is 

Tbere •re aixtv•four dideMat iu:au wbich &h"uld 
be con•id.ered in Ehe protc•• of till'hremi.n.& the 
cha:ui1 of the c:•r from oae humper ta the Olher. 
It is be"e dt.•t 1111 b10dy aoia• usu•Uy orla:i11ate. 

Mod ern Mech.anix 



Whea bnLke lininp are replaced l1 io biably importun tba1 lbe 
liaiaas are matched seta. Select 
• type d•ianN for your ur t 

allowed to slip? Why have the cylinders 
rebored or the bearings tightened, if there 
is an incorrect mesh of the pinion with its 
ring gear? 

Or, assuming that the car has a hypoid 
gear rear end, why re-check timing, if the 
owner doesn't take the precaution of using 
the extreme pressure lubricants needed with 
this type of final reduction gearing? 

Losses are by no means confined to inter­
nal trouble with these major units. It will 
never be known how many millions of gal­
lons of gasoline have been wasted through 
their misalignment. Where the 
transmission isn't in a direct line 
with the engine shaft it becomes 
necessary to send power "around 
a corner." It is like adding 
extra universal joints but with-
out any provision for offsetting 
the added friction. Tight wheel 

The oew acce�ed method for bump· 
inti out dented fenders ia a modern ap. 
phca•iOil of t.be compl'eased air b.m· 
m.ar. Iu UN render• �epeir1 invisible. 

O c t o b er, 1 9 3 7  

I 

Moder11 analfzina equi�· 
ment aids ac:curate testine 
for faulty opark plup. A 
small mopifyiaa: a:lus aida 
home mechanics ia deter• 
minia& point condition.. 



Within lbil ci«l• ilr.t III.IIIU!IIY •uto.m••� da:Yiou 
which •dverHJy a1f•a PQdotiii.Qilote, if tbey do 
aot fwaction propft'ly. Ria:bi-Oae of i•e most 
ilftpOr\alll.t poiuu in overlwulin• il lo mak� 
�teai• tb•t &he U•n•mil.11ion is U. liDe wit.b. 
•ht. enai.t\e. Diaar•ta ll.bowa ettdM11 movemcar: 
wbefl mounctd oa mode� lle:Kibt• illoUinCin.p, 

bearings also rob the �;ar of performance by 
placing an extra load on the engine. Lack 
of sufficient clearance between brake shoes 
and drums has a similar effect. So have 
soggy tires. Include in this special category 
of power losses the important subject of front 
end as well as frame aligrunent. 

Chassis losses are detected in several ways. 
Misalignment of wheeb or of the entire frame, 
of course, can be discovered by subjecting the 
car to the testing equipment now so com­
mon-ly used by well equipped service stations. 
Lubrication check-up takes but a short time. 
If there is any doubt regarding the quality 
of the lubricant in the transmission or rear 
end the wisest course is to drain off the old 
and refill with lubricant of known quality. 
Service experts wam against mixing hypoid 
gear lubricants, and from this we are learn­
ing a good lesson in not mixing lubricants for 
any type rear end. The same view of trans­
mission lubricant has its advantages. Every 
time such units •re drained off their life of 
usefulness is increased, due to removal of 
fine pa1iicles of brasive. 

It is not so easy to detect and correct mis­
alignment of the major units of the drive line. 
The theory is that the shafts of the engine, 
clutch and transmission will seek their own 
level, if not cramped or restricted. Thus, if 
there is a question regarding their alignment, 
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it is well to loosen the bolts which hold them 
in position and then retighten them. Except 
in cases of strain from an accide!lt these parts 
should not get out of line in a way that 
re-assembly will not correct. 

If there is excessive power loss in the 
chassis this can be noted by failure of the 
car to coast properly. Select a quiet street 
and see how freely the car wiJl roll along 
after being powered to a speed of around 
20 miles per hour. Tight wheels should be 
the first target for suspicion. I£ so, it will 
save a lot of time and effort to take the car 
tu a brake service station where the condi­
tion o£ all four wheels can be detected at 
the same time. In cases of this sort the 
chances are that there will be dragging 
brakes. This, in turn, may be due to 
grease working into the brake drums. Such 

[Continued on page 118] 
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NEW KINKS far the MOTORIST 
Accelerator Pad Eases Driving 

A SPONGE rubber pad attached to the accelerator 
pedal of the ear provides a cushion for the foot and 

insures added comfort while driving. Cut the cushion, 
to the shape of the accelerator foot rest, from a piece of 
sponge rubber kneeling pad such as sold in ten-cent 
stores, and attach it to the pedal with rubber cement. 

Apply an even coat of cement to both pedal and sponge 
pad, allowing both to dry before pressing the two to­
gether.-Kenneth Murray. 

Shims Eliminate Body Noises 
WARPED doors and excessive body raltles 

can very often be traced to the chassis or 
hody of the car being twisted out of align­
ment. To correct this annoyance loosen all 
body bolts and place wooden shims between 
the body and chassis, at the source of the 
trouble, and tighten. The shims will raise the 
wat·ped members, permitting the car doors 
to be opened without force.-Burl Knutson. 

Pumice Sponge To Clean Windows 

THE windshield can be easily cleaned of bugs and dirt 
by inserting a piece of pumice soap in a slit cut in a 

rubber bath sponge so as to provide a pocket for the soap. 
If the motorist so desires, he may cement the end of the 
sponge together with rubber cement so as to pt·event the 
soap from dropping out. 

To use this handy. auto accessory, dip the sponge in 
water and squeeze it out before applying it to the wind­
shield. The dissolved particles of soap will penetrate 
through the sponge so as to provide the desired results.­
Kenneth Murray. 

0 ct" bu. 1') J 7 

Hose Clamp For Battery Cable 
WHEN an emergency battery post clamp is 

needed, a garden hose clamp can be substi­

tuted to provide a good, clean and tight, connection. 
Solder flexible cables to the hose clamp and grease 
the outside surface of the metal band with vaseline 
or heavy oil so as to provi4e a protective film 
against battery corrosion. 

Slip the clamp in position over the battery post 
and tighten it with pliers, if of the wingnut type, 
or with a screwdriver if it is fitted with a machine 
screw; the latter being the most common type in 
use.-E. F. Zimrnennan. 
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IF YOU are a stamp collector of the 
ordinary variety, you have an 

albllm or two, a letter-file containing 
stamps in full sheets, a handful of 
glassine envelopes in which you keep 
blocks, pairs and valuable duplicates, 
a package of covers, a few cigar boxes 
full of valueless duplicates, and a 
drawer in the desk or bllffet for your 
tongs, watennark detector, gauges, 

etc. In short, your stamp collection 
is not very well "collected." 

Moreover, you have probably been 
embarrassed many times to observe 

Thit per .. p•c•i•• "ie"" 
!tho.,, tiM ge ael' d 
�Oik!lf�C�iOU detilill 
ol elM namp Ill•. 
PJyw.,.,d ;. u .. d fo• 
top •nd: 111W..; b&N if 
m•de f r o Ill plallil. 

lndi.vidu•l stamp& •n liONel U. .,edwt. &f plc.ted foiderv 
m::�d11 lrcfJIJ. 1 lO.plllltlld brinol bo•:tdl !II � 1' iRcbef ;n 1lze. 
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the htter you have spread out on the dining 
table during an evening session with your 
stamps. 

Here is a way out of your bewilderment: .a 
stamp collection that is all together. 

Its size will depend largely upon your 
present and anticipated needs while construc­
tion will depend upon the amount of energy 
and money you care to spend on it. It will 
bring you a vast amount of satisfaction, bow­

ever, to be able to tell at once how many 
duplicates of a certain stamp you have, to 
know exactly where your covers and yo\lr 
collected but unclassified stamps ·are; and to 
be able to enjoy an evening with your stamps 
without cluttering up your surroundings on 
having to look for misplaced things. 

MPdrrD Jlllecbanix 



� !��itd�:�rtw� ��ct:.n.=, U:h!!:�df!iJ�:� �·r.:! 
.. ca d.ri:YQ illl dtiiWiBa &o•rd ..erve a. rule pid.es. 

This cabinet-file can be a fine piece of 
furniture, and is admirably s u i t  e d for 
specialized or generalized collecting, for be­
ginners or old-timers. Its construction is . 

mainly of plywood, stained and shellacked 
or varnished. The corners are bound with 
strips of copper sheeting, tacked in place 
with round-head brass escutcheon pins. 
The letters for "STAMPS" are cut with a 
jig-saw from old copper half-tones, polished, 
drilled and attached with the brass tacks. 
Handle-brackets are jig-sawed from o/4-inch 
plywood and the handles are turned on the 
lathe or cut from doweling. The bottom for 
the center compartment and the pigeon­
hole divisions are set in dadoed slob; the top 
drawer also runs in similar �lots by allowing 
the bottom to extend ¥4-inch on each side. 
No cleats are ever used. The base is cut 
from 2 by 2-inch, mitered at the corners, 
with jig or band-sawed serpentine. All 
interiors are buff enameled'. The cost of 
materials will not exceed iour to five dollars. 

By examining the photographs and draw­
ings you will see the general construction of 
the cabinet. One of the end compartments 
is partitioned into pigeon-holes a n d a 
drawer. Empty match boxes may be kept 
in the pigeon-holes, and in these you may 
keep common current stamps which have 
been removed from cover, stacked neatly 
into cubes and tied with threads, pending the 
day they may increase in value. The drawer 

o�to be.r, 1917 

is to contain your covers and post­
cards. If you care to, you may add a 
second drawer in this compartment 
int() which you may drop stamps for 
later classification. Or, you may 
drop unclassified stamps into a match 
box and keep them in the bottom 
center drawer until catalogued. 

The other end compartment is ]eft 
[Continued on page 149] 

A.ftet i•ldiftl' dt.. btiual PfiiJMif" 'Ia lorm JUmp pocbu 1h.,. 
ai� peened flat 1nd Hcured 111-·ith eu�:��med. cape u 1bown 
in $ketch. Lower photo thaw• die .naval sbmp lile •• use 
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POSSESSION of a compound microscope 
opens up many strange new lands for ex­

ploration, some of which were briefly de­
scribed in the first of this series, appearing 
in the September issue of MODERN MECHANIX. 
Of all these realms, however, none is so mar­
velous as that of the Freshwater Microcosm, 
the assemblage of minute forms of animal and 
plant life that occur wherever a bit of water 
stands for any length of time. 

Nearly everyone is familiar with the more 
conspicuous inhabitants of ponds, streams, 
pools and ditches. There we expect to find 
water snakes and tadpoles, dragonfly nymphs 
and mosquito wigglers, small minnows and 
the ubiquitous crayfish. But only the observer 
who is armed with a microscope knows of 
the myriads of invisible denizens that are 
to be met with in such situations; more amaz­
ip.g than Alice's friends of Looking-Glass 
Land; more grotesque than anything encoun­
tered by Gulliver on his voyages; more com­
plexly weird than fictitious creatures con­
jured by the imagination of a Poe, a Verne or 
a Wells! 
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conception. 

PART II 

b;�a;!�d�:?.rt:!b Optical Co. 

E Eyepiece 

! I 

I TBody Tube 

The amateur biologist should thoroughly ac:quainc 
himself with the mechdnical conuruction of his 
microscope before attemptioe: any experiments. In 
this chart, all working parts of a typical labora• 
tory instrument are shown and dearly labeled. 

Mo d e r n  M e c b a nix 



al Lile in WATER DROPS 
by Julian D. Corrington, Ph.D. 

If these statements are not exaggerated, 
then a trip through the microcosm ought to 
be indeed a vivid experience: Let us try 
it out and see what can be discovered. 

A fresh or salt water pond or marsh, a back­
water eddy in a stream, a roadside ditch or 
pool, provides an excellent source for speci­
men samples. The fountains, cement-lined 
pools of our city parks and the tropical fish 
aquarium will be found to have their micro­
scopic fauna and flora. 

Collecting is simple and all one needs are 
some thoroughly cleaned, wide-mouthed 
bottles, preferably of the smaller sizes. Go 
afield to as many of the above situations as 
your locality permits, and immerse a bottle 
with the cork still in place until it is held on 
the bottom of the chosen pool. Release the 

Llllwor fG�;al F� 
�lane. t# Eyep1ace 

EP Eyepolnt 

This �rou·teclion view of the microscope shows 
how m.api.fi.cation is produced. The combinari.,:,n 
of lenaea in tbe objective provide• an e-nlaraed 
'mage which the eyepiece •K•in magnifies. The 
w.e of combined lentes in.turel_ a sharp image. 

O c t o b e r, 1 9 3 7  

cork with the fingers and allow the water to 
rush in, meanwhile stirring up the bottom 
muck and poking in a bit of decayed leaf, soil 
and other bottom material to the amount of 
about one-twentieth of the capacity of the 
bottle. Replace the cork, bring bottle to sur­
face, wipe dry and affix a gummed label on 
which is to be written the place and date. 

80 



When tha amateur biologist wishes to u.ke 
photo• of Litliput animal life this home� 
made compression slide permits hie doina: 
so without compre11ing the animal cells •o 
n to caute them to burst. The slide is 
con.atructed of brass and fittecl with speci­
men disca, the verniet knutled knob beina 
used ta se.:ure just enough capillary attrac­
tion to prevent the specimens from escap· 

ina over the edge, ol the didc� 

Such a collection is known as a culture. A 
·knapsack for carrying a number of bottles 
will be useful, though not at all essential. 

Returning to your home laboratory, replace 
the corks of all bottles with squares of gauze 
secured around the necks with rubber bands. 
This admits oxygen to the inhabitants of your 
cultures and keeps them living and healthy. 
Those bottles containing greenish water may 
be placed in sunlight as they contain plants; 
others should be maintained in a cool and 
shady place, as on a shelf or table of your 
workroom. 

For examination of these cultures one needs 
several blank glass slides and a dozen or more 
cover glasses, supplies which may be pur­
chased from any dealer in microscopes or 
firm handling biological materials for schools 
and colleges. Several pipettes, medicine 
droppers in ordinary language, one or two 
glass battery jars or quart fruit jars, and per­
haps one depression slide will fill glassware 
needs for the present. A little vaseline and 
iodine are chemicals of use at this time that 
are available in every household. 

Tie a piece of red string around one of the 
culture bottles and around one pipette so 
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that the two may be kept together by color 
association. Or dab a spot of red paint on 
each, or label each "No. 1" or in any similar 
manner use symbols to assign a separate 
pipette to each bottle; it's unwise to mix them 
up, since one culture may then contaminate 
another. 

Insert the pipette into bottle as far as the 
top surface of the debris and suck up a bit 
of this solid matter along with water. With 
a blank slide on the table before you, place 
one large or two small drops of culture on 
it and lower a cover glass into place, held 
by the edges with the fingers or grasped 
with a forceps and applied in a slanting posi­
tion, one edge touching the slide just be­
yond the fluid, then released, so that it falls 
onto the culture, causing it to spread out into 
a thin film beneath. 

Mount this slide upon the level stage of 
[Continued on page 122] 
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IF YOU have access to either a rotary or 
hand rocker type stencil printing mimeo­

graph, you can easily make printing plates 
or "cuts" for use in an ordinary printin!!: 
press. These are more practical than stencils 
for long runs and imitate typewriting with 
greater fidelity. 

First, cut the stencil in the usual manner 
on the typewriter, but in attaching it to the 
mimeograph, see that it is put on in the re­
verse of the regular way, or so that copies 
printed with it read backwards. A fresh ink 
pad should be used, inked with regular print­
ing ink and thinned with mimeograph ink 
so that it will just pass through the stenciL 
With a rntary machine use less platen pres­
sure than with paper, and with a rocker type 
use very little dowll'W'ard pressure. 

First make an impression on regular en­
gravers' polished zinc. If the first trial is not 
perfect, clean the plate with benzine and re­
peat. When a perfect copy is secured, dust 
it with powdered dragon's blood, a red colored 
engravers' resin. Remove all powder not 
adhering to the inked lines with a soft 
camel's hair-brush, then heat the plate until 
the lines turn to a glossy brown. This forms 
an acid-proof resistance. The back and edges 
of the plate must also be protected with as­
phalt varnish applied with a brush. When 
the plate is dry, place it in an enameled or 

[Continued on page 128] 
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H!!?AT PLATE UNTIL LINES TURN T.O Ct..OSSY BROWN 
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ABOUT-THE-HOME HANDIKINKS 
Enamel Repairs Broken Porcelain 

UNSIGHTLY chips in porcelain bathroom fix­
. .  tures can be permanently hidden by covering 
them with an easily prepared celluloid enamel. 
Scrap pieces of celluloid are dissolved in acetone 
until the solution attains the consistency of paint. 
A small quantity of zinc oxide is added to provide 
the color. If other than white is desired, any dry 
mineral colors may be substituted. Apply the 
paint to the marred areas with a camel's hair 
brush. Do not try to fill the chipped area with 
one coat, but build up the �\.lrface gradually. 

Bottle Cap Forms Handy Pot Scraper 
HOUSEWIVES who are tired of using paring knives 

and spoons for removing burned foods from skil­
lt>ts, frying pans and other kitchen utensils will appre­
ciate the efforts of the handy man who makes her one 
of these useful pot scrapers. The scraper is merely a 
bottle cap fitted to a short handle. For the latter, a 
length of broomstick is excellent. The cork disc is re­
moved from the inside of the cap and a hole punched 
in the tin, large enough for the wood screw to pass. 

Brackets Stop Window Shade Rattle 

R ATI'LING window shades need no longer disturb 
bedroom occupants, for with an additional set of 

shade brackets the blind can be lowered so as not to 
be in the path of the circulating air. Secure a set of 
brass shade brackets identical to those now on the win� 
dow frame and mount at a point 8 inches below the 
originals. This spacing will permit the curtain to he 
attached below the opened window 

Snubber Brush Cleans Comers 
WHEN cleaning up the basement workshop with 

a pa1h-broom it is almost impossible to re­
move dirt that has accumulated in corners. Since 
this type of broom is much more adapted for shop 
use than the usual housewives' broom, its incon­
venience can be overcome by attaching a small 
snubber brush to one end so as to make it more 
versatile. 

A small hand brush, with moderately long bris­
tles, is attached to the end of the push broom with 
several nails. The band brush chosen should not 
exceed in length the width of the larger brush. 
()2 MtJd�rrl Mech snix 



WHEEL KIT SIMPLIFIES 
Soap Box Scooter Building 

Ne looeer need junior d.op up a IJK'••<lL'Y S(!Od P•iT vf tk•les 
in Clrder to .Jt!l:ute wbel!.l" kw hla ��;o.p box. !lcooter. With thi11 
wheel kit: he cen. �LJicklv build 4 tpeed"Y ••d 1ubstantial r•ces:. 

Wire Guard For Fan Blades 

THE potential danger presented by the 
sharp spinning blades of an electric fan 

while in operation can be eliminated by fit­
ting the fun cage with a wire mesh guard. 
For the .l(uard heavy chicken wire may be 

A wire me1b p:.u4. .attached 10 
tbe ele-"triC' f•n C'•PI prot£c:tll 
fi.G�ra hoJ:n a.pm.t.ia�: bJ11des. 

O �; t o bn. 1937 

used. A circular 
p i e c e  I a 1· g e  
enough to fit over 
the exposed back 
is fastened in 
place by bending 
the ends of the 
wire over cage 
frame. A strip 
of similar mesh 
can be p 1 a c e d 
around the edges 
of the cage. 

S 
0 MANY roller skates are broken up to 

provide wheels for home-made scooters 
that a skate manufactW"er has finally decided 
to cater to this need directly, and has brought 
out truck assemblies designed specifically 
for roller-scooter purposes. A pair of these 
can be purchased for much less than regular 
skates, and are much easier to mount. 

Actual construction time spent on the sim­
ple, rugged and very fast scooter shown 
amounted to less than half an hour. The 
horizontal and vertical members are short 
pieces of scrap 2x3's, with part of a broom 
handle screwed to the top to act as " grip. 
The 45-degree braces at the bottom are 
merely nailed in place. The wheel units are 
fhmly attached to the underside of the hori­
zontal board by means of ¥4-inch bolts. 

Rope Craft Bird Houses 
,l N IDEAL nest 1'\.. w h i c h  will 

attract many wild 
birds can be made 
from ordinary 
rope found around 
Japanese orange 
boxes. 

T h e  r o p e  i s  
twisted, or coiled 
rather, and each 
coil held by ordi­
n a r y  g r o c e r s  
s t r i n g, either 
sewed or tied. 

T h e  n e s t  i s  
started at the bot­
tom by first wind­
ing a circle and 
building upwards, 
tapering off as the 
nest reaches the Fo1111t:d f�m 011111ila J'Or;Jil, tbc-.e 

•u�ti•e lbitd houM• mt.lh: .1n 
prOpOrtion S re- i•NNtciftg worbbop pt'Ojlf:(',, 
quired. W h e n 
the nest is completed it can be stained and 
then shellacked making it waterproof. 

This nest can be used in cages with birds 
who prefer a closed nest. Its creator states 
that he has tried hundreds of types of nests 
but this one is the most satisfactory. 
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E THIS EARLY 
Within the scope of the average 
craftsman. this maple furniture piece 
is truly descriptive of the early Co­
lonial period which it represents. 

A udian1 uducioa. of .eo(ollial de•ip. 1bLa atutdy arm­
chair is a projer:1 tb&t will QUire .every hom• corafnm.an.'& 
admliratioq. h ll:UlY b• b1o1ill of ehher l"hhe bi[ch or 
hard maple. Arm palterDo1 which eb&u1d bit •alarpd 
•o fall si:r.t!, is •hown .1.boft� front viif'W at ri1h1� 

THIS chair should find favor in the eyes 
of lovers of early American furniture, 

because of its radiant reflection of Colonial 
design. Sturdiness, comfort and the mode of 
construction also bear true resemblance to the 
period. The sloping seat, comfortable wide 
spreading ann�, and restful back make it a 
chair of distinction, and one that will give 
comfort in any horne. 

The woods most suitable for its construc­
tion are hard maple and white birch, but in 
either case care must -be taken in selecting 
stock of unifo1m colo1· and grain texture. 
Start by laying out the arm pattem on heavy 
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paper in conformity with the graph layout, 
Fig. 1, and then trace on %-inch stock. Round 
the edges and sand each arm. Mark holes, 
but do not bore until careful alignment is 
made with seat to determine proper hole 
slant. 

Next, glue up 2-inch �tot:k for seal, the 
specifications of which are found In Fig. 7. The 
glue joint should be well doweled close to the 
lower edge to permit routing seal without 
striking the pins. Figs. 4 and 5 show method 
of seat forming. Rough cut with gouge and 
finish by scraping and sanding. All edges 
should be round and smooth. Locate and 



AMERICAN ARM CHAIR 
by Oscar E. Olson 

arm splats of %-inch stock by turning on 
lathe. The end arm supports are turned from 
11,2 by 1 '12-inc:h stock, Fig. 6. Care in turn­
ing must be exercised to make dowel ends 
of precise size, as shown in drawings, as the 
rigidity of the chair depends entirely upon 
close fitting joints. Saw kerfs in upper ends 
as .shown. Coa1·.se sandpape1· will aid in cut­
ting taper o£ splats and arm supports followed 
by dressing with number 00 sandpaper. The 
back upright rails are made of 1¥.! by %-inch 
�tock, and taper somewhat towa1·d the ends 

Tb. Mar. lt D:ladre from 2-in.c:h •toC'k joined with clow•l 
pin��o� The Mftt it rouc.d to shap� witb ch:i-1 and 
�:����•II••· Fibi.sh b)' 1craping and .sndin•· The arm 1platt 
are (athe turn•d f:tom �·� -ia.d. ••o.::lr: •• .hawD below. 

The sidl! plan of the chaiT abaw:dl at l�ft l:Otn�ttJOnd& · 
with •be froe1 vi..lw detail ahow• on the �pe1ite 
p3a:e, R.t.�ns•� ltoa:s: and &pi•UI are ]ache turned job15. 

with %-inch dowels turned above and below. 
The back spindles are turned from 1 by l­
inch stock and are made with ¥.!-inch dowels, 
Fig. 2. 

For the head plate, select stock % by 4-inch 
clear, and free from grain run-outs. Lay out 
as per specifications of Fig. 11, and cut 
roughly to line before steaming. A pressing 
form can be made from double 2 by 6-inch 
rough stock with a curvature of 3 inches, 
which is 1 inch in excess of desired bend. This 
provides a leeway for backset. Steam or boil· 
the board until it can be forced into the fonn 
with two bar-clamps, as shown in photograph. 
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All p.uta 11h0\lld b• a.uetnbled ... Hh exttemt: care. Th.-e 
cro11 plat� atteCD.bly is de'tc:ribed abo,••· Th.. end• of 
ri1P !�Jtl"•� !ioP.cured to .ann.11 hy LUIIi!: o£ wtii:J'tti. 

If the:re ·are any indications of the boal·d 
cracking while drawing to shape, r·e-steam 
and press again. Place in a very" warm place 
to dry, and let stand for at least forty-eight 
hours. Intense heat should" be applied at the 
end of that time by holding ove1· a flame or 
stove to insure perfect dryness. After re­
moving from frame, dress down all edges and 
5and over alL Mark and bore holes as shown 
in Fig. 2. 

The wings are made of 3;4-inch s t o c k  
as shown in Fig. 8. T h e e n d s  a r e  
drawn to %-inch size with a spoke shave, 

�a� the winJ'td bad�: 1ccordin11 to 'lhc abfiPVQ P•tt••; 
fl'WD i:n1bd u. shaPe by sre•min• 41ld lo.ckin11 in a damp 
umdl dry. CroS�S plltllt p11te1n. •Ps,.au id: top l•h-

and taper�d gradually into the wing flare. 
Round a 1 1  edges a n d s a n d smooth. 

The legs are made from 2 by 2-inch stock 
with turned 1 by l-inch dowels, Fig. 12. The 
taper is made by rounding the cornel·s and 
dressing with sandpaper. Do not attempt 
to bore holes for the rungs until the proper 
angle has been determined, which will be 
after the leg has been fitted to the seat. 

Next turn the three rungs, following the 
measurements in Fig. 12. Graphed dimen­
sions fot the lower cwss plate at·e shown in 
Fig . .  9. The carved fluted design in the 
center involves only straight cuts, and is 
quickly made with a saw and a chisel. The 
end tenons had best be cut later to conform 
with any possible discrepancy that might arise 
in boring the leg holes. 

Now that all oi the parts are cut, we are 
ready for the assembly. Study carefully the 
slants of the various parts, particularly of the 
legs, as shown in Figs. 2 and 3, and bore each 
hole with care and precision. First fit the 
legs to the seat and check slant; then mark 
and cut tenons on cross plate, followed by 
cuttin�:: mortises in front legs. Next mark and 
bore holes for cross rungs. Then glue the 

[Continued on page 1281 
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A I  the right i.a shown the layoUt 
for a puzzle triangle. On a pie<:e 
of 11quare paper trace the lia•• as 

shown. Cut alone- the liae• and 
discard the triaaale CDE. AbOve 
is 11hown. one of the many d�uign.1 
which. may be made by foldinc and. 
bendina: 1hee1s of paper. By fol­
lowing the •imple directions, no 
trouble should be experienced. 
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Pulled acrGs.t W fl.oot-. this tt:�echan.ical hot!e 1�.,• 
aaoss tbe hurdlo wlch iu jcekf,y. Th(! toy is sil::niPlt 
Cq make, r�quiring only acrep pie-ces of wood wbocb 
•N e:ut lo thaoe with a hand e:c:roU or power ji� &ow. 

by Ralph T. Moore 

FOR the child who likes animal toys 
this galloping bronco with his atten­

tive jockey will supply no end of fun and 
all he requires is that he be pulled across 
the floor. 

On %-inch plywood lay out the pat­
terns for the head, tail and two body 
pieces of the ho1·se and also the jockey. 
Cut these out on a jig saw or, in the 
absence of this, a coping saw will do 
nicely. Sand the pieces smooth and drill as­
sembly holes with a 1/t-inch drill. Now glue 
in place a l-inch length of %-inch dowel in the 
two holes in the "Head" and "Tu-il'' pieces, al­
lowing the dowel to extend evenly on each 
side. Drill the jockey with a fiT-inch drill and 
countersink the hole, insert a small screw­
eye in the end of the jockey's arm and similar 
screw-eyes in the bead and tail pieces. 

The "Hurdle" is next and thi<; is constructed 
of % by %-inch stock. The top piece of this 
unit is not at once nailed to the hurdle. Cut 
Gut the frame for the base next of %-inch 
stock, the top · being of plywood. The four 
wheels are next and these may be turned out 
on a lathe or cut out and sanded. The two 

[Continued on page 138] 
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D�taits of CCIUtruction. attl: sbott'l1 in. tb-t abol-"'f: pattern. 
Sae:h ¥quau in the pattetts is equ;.,a.Jent to 1 !/4 incfc.ts. All pw:u. are o{ plywood or l,t.;.�ihch pine- s-tock� 
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R A D I O  
S P. A R K S  

RtLA'i C0'\"1-JECTED 

ACROSS n\AN5-

M I T T E R  J.o< E Y  ____...., 

TO P!'"ONOVRAPH 
F R A .\.I E 

' c ' I Q I I 0 I E II ' ''l' l" 1 . • . 1·, , ; I '  '1 '1 � l ' 'i' ' I  " ' '  ' •! J!t:o ! , i'l' I I I 1 ! 1 � ! , 
• • • •  • • • • • . .  I 
[;QT- I VNIT 
0."-SH- 3 UNITS 

.SPACf: EH:TWEEN L.ETTERS- 3 
SPACE BeTWEEN WOFt!)S- 5 UNITS 

' I  

For the h•m w.ho wishea 10 I&Ve we•r abd u.•r o n  the wrist, 
dU" a\Jtom.tic CQ machine wilt do the uidt. TD pia� h irt 
uaa. it la •ll!cea..ary ooly to tllm on th� swit<"b and let the 
machine do th• NSl, cutUaiJ In oecll•lon.aH, to tiu•n. �<tt :a 
c:•ll. Tbe diecnm is telf-expiiiDOIItocy, & IUN' co paint the 
IJ!III.Ci: between. tb• dora ea.d de11hu. Th. ��:har•ctll!f'& ab.a11ld •p· 
p�11r em the edp of tbi! turnlablR iD 1M fDI'IIl of lpa.c:lli 
botwoOll tloo poibi.-WlJKX, J, R. Mook, Spribefiold, Mno. 

EL ECTRJC CLQCK t..IOVEJW�N"J 
I N  GRILL OP "SP!,IoKER 

EXPOsED 
IN"'LS WITH \ 

,-RUBBER CEMENT �SOLDER 

=:.+ . ' r-: 

FWBBEI\ ::EMENT 
COVERS OANCEROUS TERMINALS 

I n  a radio tren1atitter there * E"e  man.r 
tetmirt.ale and soldered Johltl which 
s;hould be covered with some type e��f 
ins�latiou tv SJH:UI!t ahotka when. 
:Dutkinl' •djuatmentl� Whea tbe: nt it 
compla:ed., a tm1ll ilmovnt C��f J"ubb•r 
qm.n.t ap�li·d to all nuv•" part• will 
give eLcnve ins:ula1ion� h i.e eetily 
nDtovltb[e.-L, B. Robbiru. Haii"Wich, 

M., •. 

A comb11111tic:Jn l"•cl1o loud speaku andl elect de- clock is uJe fvl iD aay n:pedme:ntt.r'111 •••h•ck. •• Th• tuillc: of t.he: JIJed:�r 
U: cut out wh . .h 1. luck taw 10 take the: ••�utch•oJI. of· •• eloetti.: dock lhO\"eman.t of lhe diren ttading type. Jus1 bebind tht- dock 
iJ zn.o�:�unted a l11he pilk made oi prutwood, to whicb i1 mou�:�oted the speaker cone. The inner p-ille i8 held iD place by em.IJ 
braas uL�1 br•cke11 ;., the cortaere. The l"i� for U.. clo4;k an p1tJied thtouP 1 h.ol-e in dw •pe.d.r board. h w• faaad IAat 

dw dock did nol inhPrln:e wi1b the ton.e of the speabr.-W2FZ, Frat1k Frimm.r1:1HI.n, Brortx, :S. Y� 
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ALMOS T  a n y  
- ground connec­

DIO S�T 

P I P I NG 

tion for the radio receiver-or none 
at all-will do when one listens only 
to stations within twenty or thirty miles, bul 
a good ground is a great help in lifting out­
of-town and foreign stations out of the 
"background." This applies just as strongly 
to short waves as to long. waves, nor is there 
any exception for those sets which are con­
nected to "antinoise" antennas. 

What is a good ground connection? A por­
tion of the answer is supplied by the accom­
panying sketches, and some more of it by 
the following paragraphs, but the final answer 
must be found by means of an extremely 
simple experiment at a cost of about ten cents. 

How To Test Ground Connections 
An engineer tests ground connections by 

measuring them, and I could clutter this st01y 
up with a lot of funny-looking curves and 
tiresome figures from my labor-atory notes, 
but this would do much less good than your 
own experiment which requires only a trip 
to the store for a coil or spool of small cop­
per wire. Siz.es down to No. 26 are useful 
for this temporary purpose, and the insula­
tion does not matter. If there are scraps of 
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An e....:c•llent substitute 

Left-In cases like thi,, it is diffi­
cult to llielec:t the c:otNct &round. 
The most salida.:tory method of 
m�lcing " 5ele<"ti�;�n h by t�ing 
both. The one gi.vitt.g the louder 
siena( wi!h the lHSt noin· is the 
one to use. In n1ost cuea the 
ground used by the house elec· 
trin.l sy5tem is un�tisfactory. 

fot a eood atouod. This· is 
espeei3lly suitable in lCH::3tiotu ,_,h�re 

ll good ground ill almost impuuible. 

v.ire about, they too will serve as long as 
they are joined up by joints well scraped and 
hard-twisted. The idea is simply to run one 
wire of some sort to each ground which 
might be some good at your home. How­
ever, do NOT connect them all to the receiver. 
Simply bring them to it and have them all 

Mod ern Mechanix 



handy al the same time. Then tune iu a 
rather weak station which is not being in­
terfered with and is not fading rapidly and 
try the ground wires one at a time. The best 
one gives a better signal, less noise, or both. 
Be sure to test on several shortwave and 

longwave stations before deciding. 
If a station fades too badly an­

other may be better. 

suits fxom 
the experiment if 
the family is quiet or goes 
to a movie fot: the evening, 

Anyone can get 
good re-

If two fairly good grounds are found it 
may be worth while to try them together. 
The best being found, discard the temporat·y 
thin wh·es and run one good groundlead 
which will stay good. This calls for a stranded 
wire of fair size to prevent breakage, rubber 
covering to prevent loud rubbing-contact 
noises, braid to keep the rubber from sun­

burning, and a complete avoidance of joints 

an inch wid>! and equipped with strong screws 
al'e sold by electrical dealers. Window leadin 
strips are mostly bad. If good ones can't be 
had, at least solder over all clipped or riveted 
joints. This is good for the antenna leadin 
too. 

How To Choooe Ground Fo-r Te9ting 
The cart is now far ahead of the horse; it 

is time we started choosing some grounds for 
testing. A very long ground connection is 
alw<<YS dubious. Thus a top-floor apartment­

house dweller must choose between poor 
grounds. The w a t e r piping, gas 

/ 

piping, heating system, electric 
light system and telephone 
wires are all very lengthy, 
besides being so tangled to­
gether that they are all 
noisy together. The least 
w o r t h 1 e s s one may be 
found by the test method 
already described, but ai 
an�· he i g h t above the 
fourth floor the results are 
not usually happy. There 
are two good grounds for 

[Continued on page 120] 

LONG PIPE 1 �����0� 1�L�:r ,. ,, " 

JOINT MADE' 
WITH 1/411 

BRASS MACHINE 
SCP.EWS ANO 
WASHERS 

FU�I.. SHEET 
OF ROOFING 
COPPE;R. 

CISTERN 

made with rivets or clips. 
Soldering will do, but I pre­
fer ¥4" brass machine screws 
with brass washers. If a 
ground clamp is used it must 
be of c o p p e r, and much 
heavier than the usual tele­
phone or radio ground. The 
telephone company can use 
such because their relatively 
high-voltage ringing current 
gets through even a failing 
connection , and t h e i r tests 
disclose one that has failed. 
It is another matter for weak 
radio signals. Proper clamps 

ExantJIIIi!:!i of xood lJ:t.lun.d:!i. Lotls pip.w:.o& driv• through the waU ot Aaor •Te 
one of the b�1t forme of Rtound fo� tlw: avii:Na;li! t&dio fall. W.bQ;Jt • we:U o-r 
dtt.rn i1 .a.vailabfe. • g:ood c�r�lM!ction C13Y be m1de :n the1e po1au. In aU 

c.ase1 1k llJN: the actual �11ae�::tioa point• •rc: hri.-ht and dtiuan. 
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RADIO CIRCUIT SHORT CUTS 

T.! 

A 1im.pl1 "WIY to in�aee th• •fli.ci•ncy of 
lb. loud ll)*lbr in AC·DC IN1:1 it 10 UR 
IWO uctitier rube.. iruMad of ooe, c:am· 
ae(;ted u sho�n ib the •b9\'e hook-up. 
TlN .. d•• he111.ur reah1rar •kould be � 
dund. in order tb11 the PIOPeT M.cu �oh:­
a .. , be m•iftuh,ed •t lh1 1u.bt1� I1 should 
have: 1 vaiUi! of 100 obm1 if tile receiver hu 6.vc. tub••· 75 olhme for •i.K tubca, li5 
oh1l'UI for 14n'en tuba. aa.d 3; ohms for 
eia:bt tube�. The .De"W rectitiec: i' included 
ia ._" '&utet;. ThM •tkitt.1c." will md.e 
dw set 1ouad much better lhen b•lorli!l. 
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�\\E· 

----X__ + 

+ 

o.s. - oU1"'PU'T nJee 
@ [J£] r_ TO C ON 

MEG. G"-OUNO CATHODe Of' 
OUTPUT TUBE. ADJUST 
FOil •llOPER 81A! 

In :��toat AC-DC .eu� tha field coi.J i1 con•etted dimcdy actoJa the output of th� 
rectiUr. 111 ia. A1 abovr. A new type epeakt:r ju11 pl•wd Olll lhe macket il 
cleelped tD replace t.h• choke �;oil a•d i• col1neett�d lit I• d.••lf'•• B. A v•l1.111bla 
fqtur .. Df the ,.,. cOJtnuciob is tlw. in.:reaud volta� ob1ainabltao: on lbt pow�t 
output tube;. thi1 results ia more powu output. Wjda the 10tld. connectkm, the 
plate "o1t.ap oa the output lube waa deneu•d by •b• bi•• vola•�:•· The ae:w 

• •P•dttt JRrD1itlo bi.M "ol� 10 be o-btained lrom. du� field windioe-. 
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Pf.IOTOFl.ASH OR·�� / � I ' . I • I I 5·fT. I 
I I I • : \ 

( I ' �---8\! \ . 
' , I 

I 2FT. I t I I • I 
\ f'NWHITt:. \ , t SHEET \ ' I � 1 J \ 'II S.Ua.JECi 

\i 
, ....... CAMEAA 

W ith an • lt!;phant .:ut f r- o m riQ'dboa rd •1\d 
cbe caraeu Ht "P att 
per •h., diqnna abo,· e, 
• r••ll� ui<k�· pin.uue 

1� easil·r obu.irwd. 

NO WINTER season of picture-taking is 
complete unless you have made indoor 

silhouette pictures and tested your imagina­
tion and ingenuity· in devising interesting 
scenes and poses. 

The essential set-up is merely a sheet 
stretched tightly across a doorway between 
two rooms, a photoflood or photoflash bulb 
in a fioo1· lamp in one room, and your subject 

OctClb�r, 1937 

and the camera in the other room. A little 
experimenting with exposures will be neces­
sary. As a starter, try about one-half seL:­
ond at f. 6.3 with fast panchromatic film, 
if one flood bulb is used. With a flash bulb, 
use the "�" or bulb setting, and keep the 
shutter open only long enough to record the 
flash. A tripod for the camera is also ad­
visable to prevent blurring. 

"Props" cut out of shirt cardboards offer 
unlimited opportunities for clever and amus­
ing pictures of many kinds. 
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ENOUGH light to take snap�hots indoOJ'S 
with an ordinary camera is provided 

by this powerful photographic floodlight. 
Three No. 2 photoflood b u 1 b s in an 
aluminum 1·eflector give an illumination 
equivalent to that oi forty-five ordinary 
100-watt bulbs, yet you can plug the unit 
into any ordinary 110-volt A. C. or D. C. 
line; h-uly you get Hollywood results with 
minimum equipment. With this floodlight 
at hand, your pictures need no longer have 
that stiff, poBed effect so common with 
indoor time exposun!s. You will be able 
to catch those interesting but elusive ex­
pressions which children and pets seem 
to as�ume unly when at perfect ease in 
their own home. 

Modero Mechani" 



Th• III'Wicc:hee an att11ebe.d to 
a Swincb pLy..,.,od disc and 
"·ired &d .!!hown irt tbeee ache· 
m�ric ,.tt4 piclk?rial .detailt�. 

The b a <I< Q{ th., 
fl.oodliabt it •how.tt in 
tbe i!luuratioa ac 
risht. Note the ne11t 
wirin• ptovid•d by 
tbe plyw�tod di11c. 
Wirin.8' " h o " I d he 
'tori.th ._,.,. e«�rd o�:��Ly. 

The floodlight can readily be clamped to 
any chair, door or other piece of furniture 
of the desired height with not the slightest 
danger of marring a fhie finish on the wood: 
this feature eliminates the usual wobbly 
music stand or cumbersome heavy tripod, 
and in addition gives a floodlight for which 
room can be found even in a one-room apart­
ment where storage space Is decidedly at a 

premium. 
The six-hour rated life of the photoflood 

bulbs can be stretched into many months by 
the ingenious switching circuit which is used. 
While focusing and arranging the scene to 
be photographed, you can operate the bulbs 
aJl in series and still secure more than ample 
illumination. Then, just before you are ready 
to snap the picture, flip over the switches to 
put all three bulbs in parallel and secure 
maximum illumination. Another flip of the 
fingers after the picture is taken and the lights 
are back in series again, in which connection 

[Continued on page 140] 
Octoher, 1937 

Ele�:UL:al 6:��:hue• •n c:l)mtJJe.tely iod•p•ndenr fro01 \he 
dilhpm reflector. Ybe ICHW·rilil por.:.l&iD •ocUu and 
pJrwood ltil!lc can be u:m�e:d from the reflector in a few !lllbUtflS ,&ould J:•PI•tt:taent af dithpan be n•ctetu}·· 
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Made From 

Chemical Battles 
oy Merle Tern:l 

M1ck from 1-po\lnd chcmietll botd1111 dayli.ebc de-vtl• 
opine lank� like 1he onG picturEd bere IIUke URful 
acceHori.es for &h11 am��teur phato1:r1pher's darkroom. 

THE cost of "daylight" developing lank�. 
in which cut films or film packs can be 

developed, fixed, and washed in daylight, 
after being loaded in the dark, makes them 
a luxury for most amateur photographers. 
However, if square or flat shaped bottles are 
obtainable, small daylight tanks, that will hold 
from two to four films, can be made at a cost 
of only 15 or 20 cents for each tank, or less 
than one dollar for a hal£ dozen tanks. 

The tank described here was made from 
a 1 pound sodium bisulphite bottle, holds four 
films and requires only 12 ounces of solu­
tion. To make such a tank, first cut off th� 
top of the bottle by scoring it with a glass 
cutter. Smooth off the sharp edges of the 
glass with a whetstone and wind strips of 
wrapping paper around the top. AUow the 
paper to project %-inch above the glass, 
building up a layer lfS-incb or more in thick­
ness and then dip in melted parafine to water­
proof and seal it .. After the wax has cooled, 
trim off the top of the paper with a razor 
blade to a fiat, even surface. 

[Continued on page 136] 
!06 

The ne<"k of "the bli)ttle is c\lt off and road� ed&c5 
s:moothll!d vitb. • ,.;hauto••· TL.. Lid b cue from ply­
•ood and ftu in1c th�it lip fotiD.ed from ttcips of 
Jw"�Y W'l'appi"g plp8r. Pai111 ouuide of bottl-e b(ack� 
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Wilh the len• at (. 4. 5. 
and tbe c11mera foeus�d on 
th• •xtreme lelt map,dne, 
the other rw-o copies are 

b•dly blurro<l . 

._,icb th. laJt& ulll or f. 4.S. ond 
th• nmera focund on the rear· most m•pzint:, th• front t�o arc 

blUJr•d. 

MANY picture failures are due to in­
correct adjustment of the lens dia­

phragm and to careless focusing of the 
camera itself. It is true of all lenses that 
the "depth of field"-that is, the area of 
sharpness-is small at large openings and 
large at small openings. Therefore, it is a 
safe plan to "stop down" the lens diaphragm 
if you are doubtful about the focusing. This 
will compensate for small discrepancies and 
will enable you to obtain a sharp picture of 
the subject you are "shooting." 

'L'he accompanying pictures graphically 
illustrate the effect of large and small "stops." 
Three copies of MODERN MECHANIX were set 

October, 19J7 

The ltni hu been. stopped 
down to f. }2, and ;aU thr.c 
macui..us ua 11:10\V 'ha:ply in 

focus. 

up in a line a foot apart on a table top and 
photographed with a 9x12 em film pack 
camera at distance of five feet. With·the lens 
at its full opening of f. 4.5, the depth of field 
is very shallow-hardly more than a few 
inches. Only with the lens closed all the 
way down could all three magazines be 
photographed clearly. 
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Electric Dryers 

,l MA TEUR photographers would do well to .f1 take a hint from the professional when 
it comes to methods of saving time, especially 
in darkroom work. Even if photography is 
only a hobby to you, some of it can be 
drudgery causing the waste of many hours 
that can be better spent on the more inter­
esting phases of photographic: manipulation. 

Considerable time can he fl'ittered away 
ovel' the course of even a few weeks while you 
arc waitiil.g for films to dry on humid days. 
To avoid this, the amateur can easily afford 
to build an efficient film d1·yer that will finish 
a batch of films every 10 minutes, l'egardless 
of the atmospheric conditions. 

And if you ar·e trying to make your came1·a 
pa;�• its way and you need perfectly £errotyped 

lOS 

Two unique time· 
s a v e r s for the 
photography fan. 

The •m••eur p.holo.,.."h•r �an •peed dte 
dryins of EMprivu with lhit 1im.ple dry· ibK" app•n.tu•. [t cDnsU.t• o£ • plywood 
ublfte1 fitted. wirb t'WIIII 660-w•tc be:atiag 
unit��, Ttt. ftt'E•ti.-n IU'4!' IUJpead�td 011 � 
uck i.n dteil' h•a.e-lf•· A •he&t metal c-ov•t 
fib. ove1 the top af &be cabinet to ��:oncea· 
fn� circulati.on o( warm •ir. Coauect th� 

IN•reta i.n •ai•• •• �owA •• Jef�� 

p1 ints to send to various publications, you 
need not fill up your ferrotype plates with 
prints and maybe wait for hours for the prints 
to reluctantly dry. 

Fol' a very small sum an electric ferrotyper 
can be built that will produce a perfect SxlO, 
ur its equivalent in sroalle1· sizes, every four 
minutes. With an electric film dryer and an 
electric ferrotyper you are equipped to gain 
a lot of time for the more interesting phases 
of photography. 

The first unit to construct is the film dryel'. 
It is really a box, open at both ends, through 
which air is forced by an electric fan, past 
two heating units and then past the films, 
which are suspended in the same hange113 in 
which they were developed and fixed. The 

Modern Mecba.nix 



Speed Photo Finishing 
by Everett Rudloff 

GJouy p r in C fl c:•ft &e 

l::n���.�'� �h! ilii:11cl;;. 
tric ferrgty�e.r ie. uHd. hs 
lahr-iM 1t ahown. heM with 
du four 660 w•n h••tet•-

actual size of the boK is governed by the size 
of the film hangers to be used. The box is 
carried by four legs, screwed to it at a height 
that will place the open end of the box at 
the right place for the current of air to blow 
straight through. 

The accompanying photographs show the 
constructional details of the dryer. In them 
may be seen the two heating units in place, 
the receptacle whe1•e the ian is plugged in the 
line, the blocks of wood that carry the film 
hangers, the nails in theae blocks that keep 
the hangers from bunching together in the 
fan blast and the metal cover which goes over 
the heating units. 

The heating elements for the dryer con­
sist of two 660 watt units conneded in series 

lbe ilhu�ration ac riehl shuwa 
the: necetive dtYet i• �ution. A dat cyp�t soclce1 mounted ou 
the sidl! of the cabinet pee-mit. 
1he al•crti� f11n 10 1M discon· 
nec.t.ed when 11 is not needed-

October, 1937 

-·=---:--

This iJJustE"ation shows tbe 
print dr}·•r in nw. Tht" !J'{UH• 
gc4e plat� ta bid on the-. top ot 
rhe dryer� face up, with •be 
ptinb in po"ltiun. A do1h 
b.a�d dt3'WS, pti.nts down flat. 

:or; 



I I 

•bows 
wirin11 
dry<et. 

4 Fl. R"OIU$ 

DETAIL OF 
CORNER 

T.M inside of th• p�tlt dt')'tt 11i 
li.ned with a1be1tos paper .so 1s 
to pr.: .. enl nor"hinl' ol &be wood. 
The top, whi�h �oJUisu of aheet 
of 8•lvanized iron, i5 held in 
poai.tiOI'I with amall capetn dips. 

across the line, with the electric fan con­
nectecl in parallel. A receptacle is provided 
for the fan so that it can be instantly attached 
and detached as it is not inc.,rporated per­
manently in the dryer. 

To use the film dryer connect it with the 
house current, wait five minutes for the heat­
ing elements to heat up sufficiently and then 
connect the fan. Put the wet films in the 
space provided for them and all.,w to dry 
thoroughly. 
110 

In o1·der to subject the films to the high 
temperature without damage it is necessary 
to immerse them in a formalin hath after 
washing. This is a 10 per cent solution of 
formaldehyde and water. The films are left 
in this solution .five minutes, then sponged 
off. The fonnalin solution hardens the film, 
not only so it may be driecl in reasonable 
heat, but so that it will regist scratches after 
processing. 

[Continued on page 124] 
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!N<::LJNING THE CAMERA 

NEGA"riVE FILE 

To make r21.it cort.v.ertiol'!llC n.ecative tile, t� writ.er Ullilld • han.dker.:hief Rift 
bcnr, divid.d in the t:41nta by an. inve-rted V si!Ctioll of Iliff urdboud. The. 
dimHuions eh.oen. are fo-r the paopul&r ''half v•$t poWt" neptiv•a ( li\ixl1¥fl"), hut uf (:0\lrn ('lin be t:h•npd to .auit ath•r ai:z:e.1. Ordilun::y J�:.5jll' oftit:R 6�11! 
t.lltdi vetc used fot the A.11�1. whi�h ·� binaed by 1Stti.p1 of aummed paper. 
Sach pocket holds. 16 nesariv.et wirbout buly:ia.s:, rbe up•ciry of dte wh�Ble: 
boll beiDa: 704 ne�&ti"Vet. The- titles of the Dell'l1ive5 -� wdtten on ilbe 
edaet� of tfte S•ps. Sh.vtt•r .tp11ed, Le11s Dl''fnia•, cype q£ film, Li.t collld:­
tiona a11d other data can he written in an abbn:viated coda on th .. oYerl•pprina 
portion of the 8ap. .Exponare time end kind. of printiniJ papn can alto lH 
indic111•d; thic informed&a. will b• e•padally u••ful wh•n duplicate pria.n 

are lo 1M: mad� in the IutuN.-Aorhocy �n.::a. 

ANNOUNCEMENT CARD 

Tbl11 no•.t birthday co.rd ii e.uily 
m•de. Fine the pi,tllre .vf lhe babr 
'W.I5 ukea� A prhu wa1 hurned 
•round dte- ed�" IPld. puted on a 
7xl0 incb �ard, The sdnov.nteU1ent 
wa• letmr.ed oft ••• awd and th• lat­
ter thett pho,osrGpb� Pdnu wi!:u 
UJide Oil one holE ol poJt--QU'd siu 
papal' and folded in half to lit &mat1 

enve-Jop1n.-Wm. R. RoN. 
I.__, �'n� "'tfJ!Io't•�ttf"tll>• 
.., tM 7!_. .d�y v .7·- /1;5/1 .j 
w.,..� ,_ .. ,.u c� *' �- t 

DARKROOM SllAL 

U an exiarin� rooiD 
wid11 an ordinary dour 
i.s ufcr:te.d for a dG.tk� 
�o!:�t!!'; !dr_:P

m��! 
In the .. bl!lel"l�e of • ftpl•r tihiPe tnipod h.e�d, � 
�••ndard thtee·l£1: tdJM:�d Gllift be adjuJtt:d for .and• shot• 
veey easill'• Simplr pull one of rbe. les:1 bnweea the Mhel' 
twa Jill b.r a111 it w1H ���f.., •��o the picture .• .bcnr� ..how,. 
Th.: tripod j, tbc:b pe:tof .. clly n•ble aDd t..b.e d.�•re:e af til• 
can. be. Cll)ntroll•d by ni•in• CJI' lowerins- fhe forward leg.-

:s.t:NY lisht. The 
photo on the lll"ft 
l!bOW!ii bow dopbled 
I • D. s c h • of black 
doth, udr:ed �raund 
1:he door, 1erVII t his 
purpGo..-A. Dolid. 

DP.ane FeatbenlonhiiP.-h. 

October, 19J7 111 



The cbree:.qu•rrer view, 
ri.ehc, Jhows the ,ub. 
ju:c'll'll c:hin r�&ber too 
promiiJ.�ally. The 
bead·oa view, left, cou· 
oe.L• it iiAd &e • mo�r• 
flatteJ:ing p•nN.it. The 
diaa:ram11 thow &be 
pl.C»IIWIIU of "'• ti.hu. 

IT'S easier to make miniature camera por� 
traits outdoors by daylight, but you can 

get'a wider variety of effects and make bet­
ter portraits b:,.• using artificial light indoors. 
The idea is simply this: In order to show the 
entire face, both sides should receive suffi­
cient light to reflect to the lens and thence 
through to the film emulsion. 

If this were all, it would be very easy to 
illuminate your subject so that both sides 

112 

��"""::'! ! 
: �

l r 
�----····· 

1 
---, I 2 "LOOO LICHTS 

6cAMffiA -

would be lighted equally and 
the result would be a "fiat" 
picture, one which showed 
little contrast in the face. This 

is the kind oi portrait by artificial light that 
is all too prevalent among amatew: attempts 
and which has discouraged many from any 
further picture-taking in this field. How­
ever, the way to avoid this flatness and con­
sequent lack of pictorial interest Is within 
the abilities of every one willing to follow a 
few simple rules. 

The basis of all good photography i� a good 
range of tones from high-lights to shadows 

Modern Mecba.nix 



,_ith Small ta,.,.,.• 

fina l photo­so that th
U
e

l 've at least ph w gl 
t' n 

gra 
. interpreta lO a fatr 

contour f the shape, b 0 
f the su -and form o 

s In por-ject's feature 
. achieve traiture you 
sing one this result by u 

light . ly strong relative 
relatively and 0 

r; e h t or the weak lLg 
� hting . lent lL g . equlV� 

d �f the face one Sl e 
trong light with the s 

'th the d the other W1 an 
1' ht However, weaker lg . 1 l'Ule . genera this 1s a 

ff d here d . 0 ere an IS 
in order to set merely 

£undamen­down the 
ect lighting tals of carr 

When rtraiture. , 
for po 

to "effect, ou come y 
[Continued on 

page 135] 
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Pbocoetaphic: chemic:alli 
1hould ll e 'V e. r be co�­
pouad•d [rtdda lhe: dlilrk� 
toom, as a. m.tter �£ 
de•aljn•••· A group af 
.ohe1ve• atouttttd ouui.cfe. 
che: darkroom .a• picturecl 
at lefl, provid.• an e::��:. 
ul�1u arraD1ement. 

Di,arcUd Ji.Im pad� 
b�lder• �Hve a• nu1 
fr.anw:li far .enapllhot1 
11.111d una.JJ porltdi[l 



when you ride� 
HARLEY .. DAVIDSON 

GO where there's lots of fun - on a 
Harlt\y-Davidson. Join the other 

happy riders on their runs, tours, and 
other dub activities. Ride out and enjoy 
all the beauties of Autumn, be with good 
pals-go at surprisingly low cost! That's 
because Harley-Davidsons are built !or 
economy riding. Yes, Siree-motor im­
provements give greater sustained horse­
power that cut gas and oil costs WAY 
DOWN. And you'll get added thrills 
over the Harlcy-Davjdson's streamlined 
design, snapp:r color combinations, and 
smooth, gliding speecl Why WISH you 
had a Harley-Davidson. OWN one nowt 

Sec ym�r tu!aust Harley-Da'llidwn &al" 
NOW for a FREE RIDE- ask about his 
Easy Pay Plans- t:Jtul smd in�� coupon! 

1«1. Cotlrerl, 1937 p.., ci{lc. Co,ul �0'' Tm.,.i.d 
Trophy Cltdttt�it)fl. rj4eJ 

• H•rli!'rD"Yi4r01f. 
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ln this J.ep4Ytmc�t the PNotr:J�J;thy Ed.ilor wi.!l �1wer at:�)' qu,.d�ta or problem t�lali"g to �am�NJI of t�ll 
•'YPtts, mlar•ifJ•� prhuir��. t/nQlop;n�. tdhrl' p;�u�r�s. t�n4 1h• ""riour plf•se1 Df hom� m0r11j� mai;ftJl. 
Whf'n scndi:nc quesl;oru to this dcJNfltmf!nt, be UfTf' to include • �l"mpeJ, r14dreJ•ed �n,�lope, so lhal we C"an. 
41fU)f'11r' ditQ�Il';f ;,. �ase sptlte does. 1101 p�rn'lit "ublic.lltiott D/ lhe queujon on tFdt JnlRe. $t!rrJ all iFiquirir$ 'o the 

Phote�ffTlZ-Phy EditDT, Modeto MKhacix, 1.501 Bro�dw":f� N!!w YorA. N. Y� 

"STOPPING" DEVELOPING OF OVEREXPOSED 

FILMS 
fir!;b:::�l !;

o
�
e
�:�/���d�b��!�fii.! h:1! 0��!

a�s�:! expo6ed. h tbeC"O any way by which I c•n utard the de,.elop• 
ing o( 1- rem•inin.g film NO u tu �t!!.::Lir<tl! �n•ti.dador� pdnu.?­
O•car Klove, Eliub�. N. J, 

Nr:..:ative3 whh:h dl!vdiJ-;J almost inmu�diately after b�int: 
plOlced iu the Qe:,•elo�inlif solution indir::ate that they ba\"e 
been overexposeJ. To ''step,. the t.:hemicat reaction ou 
th(:: fi1rn emu hi ion add a 10 o/" solution of potassium bromicie 
to the dev�!opin�t sclution. On1y a few drops will be I"e­
quirt.>d to p·roduce the desiTed t.>f£1!..:1. It $houh1 i.le under• 
stood that the a.ddition of thi� chemical will not c:-i\'e 
pcrfec:t results, but it will a.id in securing f air res�,�,t�s 
( ron1 an oll1erwis.e rui ned negati.ve;� 

11u�re are tWo eommon causes fer n�3tives beinE:" fiilt ()r 
£op;ged. 0� veloper CLintainin� too much ;tlkali, .nan1 t)y 
carbo�ate of sodh�m c-r pota.asium, will tend to produ.:e poor 
negatives. In youT particuliillr case, though, we belie\'e 1hat 
the trouble: wa"' cLu:� to the q..,_\leloping .10olution beirtg too 
warm. \Vb.eu warkng in th� darkroom durin�r hot weilthcr 
keep the te1llpl!ralllrt!! of yuur developer dcwn to nutnuti. 
Warm develoJ!er ..,.,ill often fog neRa.ti'les. Tc prevent this, 
'J'laCtl several ice eubes in the tray, F'or !ma.tl trays one 
cttbe w-ill be .sufficient ta keep tb.e tt:mperatun: .at normaL 

APPLYING BLACK BORDERS TO PRINTS 
In Il•ncin& chrou11h the pboto album of a fden.d I uw a 

aro�o�p of "rof•asioflllly � print5 that strudt my fancy and 
would like 10 makll timiluly 
dec:oiated print' if you can fur­

HOW TO CLEAN A 
CAMERA LENS 

AMATEUR PHOTO ODDITIES 
hid\ l:IW 11..itb pareiculat11. The­
ptlnu in. mind w�re decO!autd 
,.·ilh a black border trim about 1/ ;12-iru:b wid• el(leD.dinll :uctuo.d 
the edgi!,. Can you 1ell me how 
I ac duplicate this etfeci?-Den 
Sidney, Cle\'eland, Ohio. 

Wl.at method would you ud­
viN! •s best lor cleaninc t� len11 
of a 4x:i place ounc:rs.? This 
caahi!t'& has been in my pou.�l· 
•i.an onl}· a shOJI cirn•, hflving 
bH.h ;..-.viously stored in an .1ttic: 
f o.r sevQral yurs.-Az:aold Wit· 
bYE, Au111in, Ten:�. 

Unless the lens is exception• 
alb dirty and .shows dcpo:!-its of 
gr ime w.'"Jich cannot be easily 
retno'\"ed. it shou:d he dea.ned hy 
li�htly bru:shim:: o·;er it with a 
very soft ca�et 's h.air brush. If 
dirt has coUected on the iru�ide 
cf the len.s · remove the t�l:1.te 
hol.i�r. Just. 011t the le:lluws and 
finally brtt5h off the particles 
whie'h have colleet�d on the in­
�irle of tJn�' le:tJ:os. ln t.he elfent 
that the l�11s stilt remains dir-;y, 
puTChase a .small bottle of ]ens 
de<tl'l-ing fluid. which r.osts only 
:::1 few cer.ts1 and carefully follow 
tht" £lirt:!di.oni on thll" laLd, At 
;11 times wine. th.e g]ass su rfill:!e 
,._-ery gently� to J;revent seratcll• 
ing or ollu�r injury. 

CAUSE OF FLAT AND 
FOGGED NEGATIVES 

we?ili!�"! '::.:nc::�·��r�f �: 
appoiotine: resuhs with my ama .. 
R!ur phoro dov�!opU..g. Tile 
negilrives aftet Teceiving the 
u&;u•t �hetllical tru.lment Ptoved 
11at 1nd W4re. in li!\'erG( .:a.gat, 
foi:CY, I cannot undeuund lh�t: 
(lil.ll�e far this sinc-e in snevious 
work a1Ccel1ent n:.s.ults w.re ob­
tained followin11 the 1amt: d�vel• 
oping pro�vre. Have you any 
IUI'£Utior�s .u to the: caute of my 
troLJ.ble:?-Willii!ID Z. 811rth, 
Oklahotna City, Oklo. 
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!���!'.h����r::�h:l�=r&h��:r 1ho�!" !d,::::sma! 
it ma. be done. Thi1 1napshot, t•ken by Willis Straw 
of Ocala, Flotida, received ahit mor.th 't J� award. 
The novel photo helow it produce:. tlu: effect of a 
Ei:mt straddli11111 a mid�t. Actually the j!:Enallat fipre 
wu standin� al a cor:umierable dialiltu:e lrom th�t s.ub• �ct in 1be forecrouad. For tbis effort, Jos�h RoHk, Ji, Ntwark, N. J., noeived dle -3 111Jit9"U.c �ward. 

Blotrk �dv.e,l ,.:-ints llrr: made 
by trimming mvay atl sur?llls 
tr;;.nspilTf:!'nt filrn !rom the nega· 
tive: :nul pla..:in� itt the. pr inting 
f ra.mc fitted with .a. m01sh: that 
has an opening just sliK"htly 
Ja�er than the n�eat-ive. Center 

����e1� ti;�lo
rn��k �;

a
��o��� 

and vtittt in u3ual manner. 

ENLARGER UGHT SOURCE 
I em building an. enfa�er. 

Would vou advin me to use con� 
de:nsiD.I( lens oz: nor?-A, Barhc:�. 
L. I. Cily, N. 'i. 

With tho paper& and light 
sources now in use, condensi;• g 
l�1s are Im lullt;f':r JJeC:e:.lisiuy to 
acc.urc: sufficient illumination for 
reasonaJly short e>;;'JloSurts. We 
sugKes t the use of a pholoflood 
bulb. a reflector the surfaec of 
which has been covered with 
matte aluminum paint, aod a. 
sin:l!le sb.ee1 tJf oool glass a dis· 
Unce of about one Jnch c.bo'"� 
tli.e negati \ie car·der. 

MONEY FOit YOUR. 
BEST PICTURES l 

Beginnin�t wit:h. the Novetn'b"'r 
issuQ� 1be �� Amare-ur Photo Oddi· 
ties" section will be RD[aTpd co 
a full paa:e, and Wt! will tJIIY -1' £or th• tnolit unLI!!iUa! photograoh 
reaiv�d from re&d:Na, Sl 0 ior 
the Nco�d .:hoica an.d _,:, e-ach 
fat" the next three selecrione. Get 
busy wiih your �amer• 41:1d 11end iA )'Dur picture$ n.o.._,J 



Kodak Special Slx-20-a long 
step forward In compactness, 
completeneu of equipment, ease 
of handling, plcture�taklng ability 

LINI • • .  Th@ t111W :�ruper-or�lM 
Kodak Ansatlltmlllt Speclalj.4.5. 

SHUTTIR • • • Compur-Rapld, IJ 
8peedo to 1{4QO second. 

For other lern�� and lhutter 
cv:rnblm•tiunl!' Iur Kod:t.'k. Spe• 
cla1s, see Ust:Jn� at ri�ht. 

�E new Kodak Special antldpates � tomon·ow in every feature that 
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Car Overhauled After Trip 
[Continued from page 84] 

unwelcome grease will "cook" into a sticky con­
sistency, causing the shoes to cling to the drums. 
Brakes may stop the car, but since the shoes then 
do not release fully the constant dragging has the 
effect of excessive loss of engine power. 

When the car is jacked up by its frame so that 
the rear wheels are free it should be possible to 
rotate them by turning the drive shaft by 
hand. Here is where any excessive resistance 
is quickly noted. If the car has an enclosed 
drive shaft simply remove all the spark plugs 
(to relieve compression) ,  place the gears in high 

and hand crank with the ignition switched off. 
Any excessive backlash in the universals will be 
revealed by this simple test. To remove such 
backlash the universal bushings or bearings 
should be replaced. Flexible joints should be 
replaced even if they seem to be working well 
enough, assuming the car has seen considerable 
service. 

One warning of a bad state of affairs at the 
universals is a type of front wheel shimmy 
which has been definitely proven to have nothing 
to do with the condition of the wheels, tires, 
front wheel bearings, shackles, springs or steer­
ing assembly. Worn universals allow the pro­
peller shaft to whip. This, in turn, sets up vibra­
tion which will make the best of front ends go 
into a bad shimmy in the higher speed bracket. 
Such whipping also wastes power. 

The situation at the rear end, if of the conven­
tional pinion and ring gear type, is detected by 
the "ear test". Allow the car to coast along the 
road after attaining a speed of around 30 miles 
per hour. If there is a loose, jerky motion in the 
rear, accompanied by a grinding noise, the drive 
pinion and the driven bevel ring gear are too 
loosely meshed. An excessively tight mesh is 
indicated by constant singing or humming 
noises which increase with speed. Excessive back­
lash is . due to a heel contact of the gears. Toe 
contact causes excessive decrease in backlash, 
a condition which may result in a gear tooth 
chipping. If the pinion gear is adjusted too far 
back we get a flank contact, resulting in grind­
ing noises and too little backlash. A partial face 
contact results from the pinion gear being moved 
too far forward. This increases backlash and the 
tendency toward breakage of the gears. 

Service men double check all this by removing 
the gear cover plate, removing all the lubricant, 
cleaning the gears thoroughly and then by paint­
ing a number of the ring gear teeth with a mix­
ture of powdered red lead and light oil. With 
the car jacked up and the engine powering the 
rear .end, using first high gear and then reverse, 
the paint will clearly reveal the nature of the 
tooth contact. 

Lubrication is the most important consideration 
with hypoid rear end gears. Such gears do not 
differ much in principle from the ring gear type 
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except that the pm10n meshes with the ring 
gear at a point considerable below the center of 
the latter. This makes a much tighter fit, with 
higher pressure between the teeth. This normal­
ly tight fit of the hypoid type of gear automatic­
ally eliminates the necessity for striking a 
compromise in the adjustment of the gears, but 
the whole system breaks down without benefit 
of extreme pressure lubricant. It is highly 
important to avoid mixing these extreme pres­
sure lubricants. When more lubricant is needed, 
drain off and refill with lubricant that is all of 
one brand. 

Working out the scheme of the overhaul this 
way you eventually come to the engine. By fol­
lowing this course it is not likely that you will 
skip over the fact that the main trouble with the 
car has been wastage of power after it was gen­
erated. That may save a lot of time and expense 
in needless carving into the engine. However, 
experience shows .that there are few cases where 
prolonged wastage of power along the drive line 
or elsewhere in the chassis is not accompanied 
by actual damage to the engine. In ah effort to 
compensate for power losses the driver naturally 
calls on the engine for more work. This is like 
over-taxing the heart to climb a hill with a lame 
leg-a losing proposition. 

Fortunately we have much ingenious testing 
equipment these days to eliminate the need for 
guessing as to what ails the engine. Such equip­
ment looks complicated, but it is simple enough 
in the tests it makes and the conclusions it helps 
the service doctor reach. One of the first steps 
is to check compression, testing each cylinder 
separately and taking readings following a certain 
number of rotations of the engine. Any marked 
variation in the number of turns required to 
build up to the maximum compression is as im­
portant to the diagnosis as the compression figure 
itself. If one cylinder builds up compression 
quicker than the rest it is blessed with tighter 
valves or tighter rings, possibly both. Here is 
the way to decide the matter: 

After reading all the cylinders go over the 
series again, squirting oil into each cylinder 
before reading its compression. The oil helps 
seal the rings so that there will be practically 
no leakage past the pistons. If compression re­
mains low then the trouble is with the valves. 

Moreover, a rise in compression, due to using 
the oil, indicates that the rings are not up to 
par. In either event, the cylinder head should 
come off without further delay. Without normal 
compression, or without even compression in all 
of the cylinders, a normal output of power can­
not be expected. 

The valve job should be considered as a com­
plete reconditioning, not just grinding. Bent valve 
stems should be straightened. It is most im­
portant to have the valve heads true with their 
seats in the engine block. Any irregularity here 
will spoil the work. Where warpage of the block 

[Continued on page 158] 
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The Neglected Ground 
[Continued from page 101] 

such locations but it is difficult to get them. One is 
to hang a single-wire "counterpoise" more or less 
horizontally at some height within thirty feet of 
the antenna height, or even as high as the antenna. 
This is hard to do because of the supreme need 
of keeping it away from noisy buildings, and be­
cause landlords and ordinances combine against 
it. The far better method is to ground to the steel 
frame of the building if the building superin­
tendent is able to suggest a practical point of ac­
cess within twenty feet of the radio receiver. 
Though this is also a long path it is electrically 
very short because of the sheer massiveness of the 
steelwork. 

For the single-house dweller this long-lead 
business simply means that a waterpipe or wire 
is equally dubious if it travels fifty or one hun­
dred feet before going to ground, hence an out­
side driven ground may be better. 

Any ground is dubious if it is being shared with 
the telephone company or the light company, who 
are the manufacturers of most of our radio noises. 
This is really a noise question, and can be taken up 
in another story, but it is another argument 
against waterpipes and anything connected to 
them-which almost always includes the heating 
system. 

Any ground is dubious which does not go deep 
enough to reach permanent moisture. A rod 
driven five or ten feet into the cellar floor may 
be better than one alongside the house; a sure­
fire receiving ground is a well or cistern without 
electrical circuits hitched to it. If dry earth can­
not be avoided use a large area of metal such as 
four or six pipes driven a yard in hard earth or 
two wires thirty to one hundred feet long laid 
fanwise under the sod or in the cellar. The wires 
should be bare, and the joint should be above 
ground, which permits a single joint to combine 
both wires with the rubber-covered leadin wire. 
More wires in the earth-fan are sometimes useful 
if the space is small, as the idea is to bury sixty 
to two hundred feet of wire in some way without 
coiling or doubling. Sometimes a big loop around 
the yard is best for dodging trees and houses. 
The space close to the house is poorest because 
it is usually hard dry cellar-earth. 

If the choice is between a fine ground at a dis­
tance and a dubious one nearby one must find 
the answer by trial, as the long wire may spoil the 
ground. Thus in one Connecticut location a well 
with a big sheet of copper roofing in it was only 
fair because too distant, while a driven ground 
directly outside the window was excellent as to 
both signal strength and noise though the neigh­
borhood is such a rubble of boulders and gravel 
that pipes or rods refuse to go in more than three 
feet, which required the use of six short pipes in 
a row to secure good results. 
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Desert Travel Modern Style 
[Continued from page 65] 

Walls, doors, and partitions are faced with birch 
plywood. The ceiling is made of perforated 
aluminum which acts to deaden sound. All 
windows are of safety glass and are curtained 
with drapes. A silvery corrugated exterior, look­
ing for all the world like something made from 
Mother's washboard, has some properties for 
deflecting sun rays, but any persistent outside 
heat or cold is stopped by insulation four inches 
thick in the roof and two inches thick in the 
sides. 

Powered by a 150 h. p. Diesel motor, the tractor 
unit, sheathed in aluminum, furnishes a cab for 
the driver and his helper, air conditioning equip­
ment, and space for baggage. At the rear of the 
tractor unit are hinged wings to enhance the 
streamlined effect. 

Five 6.6 volt batteries connected in series and 
located in the tractor unit comprise the 32 volt 
lighting system for the bus. When the motor 
isn't running, interior lighting is used sparingly. 
Compression for the cooling system is obtained 
from a gasoline engine. Air intakes are in the 
roof and exhaust fans on each side push out the 
warm air. Filled to capacity with passengers, 
baggage, water, and two hundred gallons of fuel 
oil, the total weight goes over fifteen tons. 

The one and only scheduled stop between points 
is Rutbah which is the nearest thing in real life 
to the movie conception of desert outposts. Grim 
walls, radio towers, and detachments of soldiers 
remind travelers of Beau Sabreur and the Foreign 
Legion. The hotel, . a large restaurant, and an 
ice-making plant do a thriving business at this 
meeting point for air and motor travelers . Pos­
sessing the only wells which do not go dry 
during the hot spell, Rutbah attracts the Arabs 
who camp outside the fort with their camels and 
livestock. 

During the rainy months of January and Feb­
ruary, water collects in the hollows of the desert. 
Puddles and mud, hundreds of yards wide and 
several miles long, spot the trail. As there is no 
telling the extent of this area, it is impracticable 
to detour. Drivers with an acquired Oriental 
fatalism on coming to mud, warn passengers, 
then drive at full speed to slide across on the 
belly of the bus. As a concession to this practice, 
the new trailers (turtle-like) have completely 
enclosed bottoms. Sandstorms force a complete 
stop (seldom over an hour or so) . The tight 
fitting doors and windows prevent discomfort. 

To the astonished natives and wondering resi­
dent Europeans, the new busses are but the 
most recent surprise that Norman Nairn delights 
in springing upon the slow-moving East. He 
was the first to have a speed boat to skim the 
Mediterranean near Beirut; the first to own an 
airplane. Always wanting speed, Nairn now in 
his forties, has made a record of spectacular but 
profitable ventures. 
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Reveals Mysteries Of Life 
[Continued from page 90] 

your microscope, held under the spring clips, 
and before attempting to study your captives, look 
to the proper adjustments of your instrument. 
There's the mirror: look through the tube regard­
less of. focus or objects and manipulate the mirror 
fork with the thumb and forefinger of both hands, 
twisting and turning until the circle of light seen 
through the tube, hereafter referred to as the 
field of the microscope, is brightly and uniformly 
illuminated. 

Daylight is best and hence it is well to have your 
laboratory table placed across a window. But you 
will need a 40 watt blue bulb for artificial light 
for night work and for dark days, so an electric 
outlet should be available. 

Now cut down the light so that it is strong 
enough to see everything clearly, but not so bright 
as to produce glare or obscure finer details. This 
is done on some microscopes with a condenser, on 
others with an iris diaphram, both located beneath 
the stage, while if neither is present, sit back 
farther from the window, push the lamp away to 
a greater distance, or use a filter. This may be a 
flat-sided bottle filled with water, which diffuses 
light and absorbs heat when interposed between 
lamp and mirror; or it may take the form of a 
small screen of blue glass or variously colored 
cellophane. 

The focus comes next. Have the low power ob­
jective in place and rack it down with the coarse 
adjustment, while looking from the side and not 
down the tube, until it is within one-quarter inch 
of the cover glass; then look through the tube and 
raise it slowly until the object comes into view. 
This is termed focusing u.p and will never result 
in broken slides, smashed preparations or cracked 
lenses as focusing down may do. It is the only 
correct way to secure a focus. If your microscope 
is equipped with a nose-piece, the high power ob­
jective may be swung into line at any time; other­
wise, a focus with high power is secured in the 
same manner as with low. 

One of the accompanying illustrations shows 
the parts and construction of a modern com­
pound microscope and the path of light rays 
through the various lenses. Study this picture 
in order to learn the names of parts and to gain 
an idea of how magnification is produced. The 
combination of lenses in the objective provides 
an enlarged image which the eyepiece again 
magnifies. Combinations are necessary in order 
to give a sharp and clear picture, without either 
spherical or color distortion, 011e lens correcting 
the defects of another. 

What will one see when he thus invades the 
privacy of the microcosm with a magnified prying 
eye? There are so many possibilities varying 
with different sources of cultures that several 
large volumes would be necessary to describe 
all of the inhabitants of this land of Lilliput. 

Among Green Algae, which are simple · plants 
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consisting of a single cell or else aggregations of 
cells to form a colony, Euglena is an abundant 
spindle-shaped organism, bright green in color 
and bearing a long but extremely fine whiplash,­
the flageHum,-at the anterior end, by means of 
which it is propelled through the water by the 
same principle as a propellor on the front of an 
airplane sucks the machine forward. Euglena is 
an independent single cell; Volvox is a spherical 
colony, like hundreds of Euglenas bound together. 
Huge for a denizen of the Microcosm, Volvox 
rolls along like a green bowling ball, hundreds 
of flagella lashing in unison; a pretty sight indeed. 

Spirogyra. is a colony of green cells placed end­
to-end, forming a very thin filament; Pond Scum 
is a common name for this plant, which occurs 
as a coating on submerged rocks and logs in 
swift water as well as quiet spots. Desmids are 
curiously symmetrical, one-celled algae, of many 
a devious pattern, rivaled only by the great group 
of Diatoms, which we shall consider later in a 
separate article. 

One-celled animals are comprised within the 
vast assemblage of Protozoa-the most primitive 
forms of animal life. There are the rhizopods or 
rootfoot protozoans, as A=ba, which progress 
by sending out blunt protrusions of their cell 
substance, termed pseudopodia; ever forming and 
disappearing, ever changing. There are flagel­
lates here as well as among plants, Astasia and 
Pera.nema. being fairly common examples. Lastly, 
the ciliates are the largest, most numerous and 
varied, and by far the most interesting and active 
of the protozoa. These are clothed with a great 
many fine, short hairs, the cilia., with which they 
lash their way through the water with amazing 
speed and agility; twisting, turning, stopping 
almost instantaneously, even reversing. 

There are small forms of sponges and the fresh­
water polyp, Hydra; minute worms of several 
different groups; Rotifers, distinguished at once 
by two circular crowns of cilia at the head end, 
beating either for locomotion or to drive food 
into the insatiable maw; and finally the micro­
crustacea-those elfin relatives of the crab and 
lobster that are so intriguing to watch under the 
lens. Daphnia, Cyclops and Bra.nchipus, known 
as 'Vater Fleas and Fairy Shrimps are so trans­
parent that one can observe the heart beat, all 
stages of digestion, . and the entire cycle of de­
velopment of the eggs-truly an animal that lives 
in a glass house. 

Movement is perhaps the most striking feature 
of the Microcosm-incessant, bewildering, blun­
dering movement, without benefit of reason or, in 
most cases, of vision. One wonders where they 
are going and why, and what makes them do it. 
Plants must seek the sunlight in order to manu­
facture their food, and animals must seek each 
other, picking on the smaller, the slower, the 
more defenseless. For it's dog eat dog in the 
Microcosm, and you will not have to watch long 

[Continued on page 137] 
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Dryers Speed Photo Finishing 
[Continued from page 110] 

One warning is  necessary. Do no� con11ect the two heating 
elements in parallel across the house current supply. They 
will get too hot for the film to stand without damage, despite 
the formalin bath. Follow the wiring diagram and there 
should be no trouhle. 

Now to make the ferrotyper. In use the operator places 
a ferrotype plate on the curved sheet iron top of the 
machine with the squeegeed print uppermost. Placed thereon 
is a thick padding made of a number of folded paper 
towels stretching over the padding with a thick piece of 
cloth and fastened to a stick so that it can be hooked over 
the nails projecting at the front of the dryer. Under this 
pressure the steam generated by the dryer is quickly 
absorbed and dissipated by the paper padding, resulting in 
crackless prints of fine quality. 

Under the dryer is placed a sheet of asbestos to protect 
the workbench. This is necessary because the bottom of 
tho machine is  open. A switch on the left side of the 
cabinet controls the four heating units of the ferrotyper. 

The construction of the ferrotyper is extremely simple. 
The cabinet is of plywood construction with a sheet of 
ashestos tacked all around the inside to protect it from the 
heat. The bottom is left open for adequate ventilation and 
for better distribution of the heat over the whole surface 
of the sheet iron cover. 

The ferrotyper frame measures 11 inches in width and 
16 inches in length. The side pieces have a slight convex 
curve at the top, being segments of a circle of about 4 feet 
in r-adius. The end pieces are rectangular, as are the 
inner pieces which support the porcelain sockets. These 
cross pieces should be placed so that with the size of the 
materials used they approximate the arrangement shown 
in the frame construction diagram. 

After the frame has been constructed, line it with 
asbestos, then locate the sockets so that the heating elements 
are ahout Y, -inch below the line of the sheet iron top, which 
will co·ter the frame; then wire the sockets and switch a 
series connection for each two units, similar to that used 
in the film dryer. Here, again, do not hook them individu· 
ally across the line or the excessive heat will result in 
scorched prints. 

Now screw four legs to the ferrotyper so that it is about 
8 inches from the workbench. The top comes next and is 
unusual inasmuch as it is not actually fastened to the 
ferrotyper with screws or nails but is free to slip under 
four brass clips as it expands with the heat. If it were 
anchored firmly in place it would ouckle with this expansion. 
The clips at each corner allow the sheet iron to expand in 
all directions without' strain, and contract again when eool. 
After the wiring is finished complete the top by placing 
the sheet iron on the frame, springing it down at each end 
and clipping it under the earner straps. 

The piece of heavy cloth is now fastened under a batten 
at the back end of the ferrotyper. The other end of the 
cloth is fastened to a stick about 13 inches long, into which 
two small holes have been drilled to correspond to the two 
nails which are driven into the front of the machine. To 
get tension on this cloth roll the stick, thus shortening the 
length of cloth until it can just be caught on the nails 
with the ferrotype tin and paper towel pad in place. The 
slight curve of the top causes the ends of the ferrotype 
plates to spring, so as to keep the pressure adequate and 
constant. If some pressure is not exerted the prints will 
not ferrotype evenly, 

The ferrotyper requires about five minutes to get warm 
sufficiently so as to do good work, and operates at its best 
after one or two prints have been finished. Using tw<> 
10x12 ferrotype plates, and preparing a print on one while 
the other is being baked, the machine will deliver a print 
about every four minutes or less, which is just right to 
give a print a final rinse and squeegee it carefully tu 
the plate. 

Using the same construction idea, ferrotypers of larger 
sizes can be constructed to ac�ommodate larger plates and 
thus handle more prints at one operation. For the average 
amateur, however, the ferrotyper described will be adequate, 

U. S. Wages War On Insects 
The island of Guam is to be the first line of de­

fense in the fight to prevent the invasion of Amer­
ica by insect and plant pests from the South Seas 
and the Orient. R. G. Oakley of the U. S. Bureau 
of Plant Quarantine will supervise the inspection 
of plants carried either by vessels or airplanes. 

124 

Wild Birds For Household Pets 
[Continued from page 59] 

peck, then run after it and peck it again. So I 
suspended the ball from a board like a punching­
bag, and now the mocking bird literally "punches 
the ball" like a veteran prize-fighter. Don't try 
to force a bird to do tricks; but convert the bird's 
natural inclination into doing tricks. 

Birds seem to be the natural prey of cats, but 
a well-fed house cat can quickly be taught to 
leave birds alone. Place the bird-cage on the 
floor and let the cat prowl around it. The cat 
is prompted more by curiosity than by the desire 
for something to eat. Stand by with a husky 
switch. If the cat makes an overt act toward the 
bird, give him a stinging cut with the switch. 
He may need the switch a second time, but I never 
saw the cat that came back the third time. 
Thereafter birds are off the eat's calling list. 

Sometimes friendship develops between a cat 
and a bird. My cat and mocking bicd play to­
gether by the hour. The bird even pulls the eat's 
whiskers. It is truly funny to see the cat spar 
with his paws to defend his whiskers. 

The smartest bird I ever raised is a female 
English sparrow. This bird will carry a note to 
any member of the family she is told to and to 
no one else. If she can't find that party, she "re­
turns to sender." She just picked up this trick 
herself and I am at a loss to understand it. Ordi­
narily she is a very affectionate little bird, but 
the affection turns to terrible rage when I tell 
her "you're only a piece of cat-meat!" Then 
she sets up a wild chattering and flies right at 
me, and it takes me half an hour to soothe her. 

A photograph with this article shows some­
thing very unusual-a pet owl. Ordinarily owls 
are very man-shy and untameable. I rescued 
this little screech owl as a little lump of fuzzy 
feathers. I raised him on the egg-yolk and raw 
meat diet, and built him a nice dark cote up under 
the roof of the garage. Finally when he was 
strong enough to fend for himself, I opened a little 
outer door of the cote so he could fly out into 
the night. He did, and I said a rather sorrowful 
"good-bye" to "Hooter," as I called him. But in 
the morning he was back in his cote again. Now 
he flies about every night, and frequently comes 
into the house looking for a piece of raw meat 
that I always have waiting for him. To see him 
tear a piece of meat with his talons makes me 
glad that "Hooter" and I are on a friendly basis. 
The cat got too curious one night and learned the 
feel of those needle-like talons, and henceforth 
has a wholesome respect for Mr. Owl. 

Gaining the confidence of wild birds is very in­
teresting-and puzzling, too. Birds have a higher 
degree of intelligence than most people think. 
And they possess some sixth sense-something 
you can't grasp or quite understand. How does 
a homing pigeon find its way to · its own loJt? 
No one knows. If you get intimately acquainted 
with even a common sparrow other unanswerable 
questions will crop up, too. 



The 1938 Catalog of Delta Tools WI1l 
be out soon. Eagerly awaited by motor 
driven tool owners the world over, this 
guide book to modern tools tells 
"What's New in Tools," the latest im­
provements and refinements in motor­
driven units and information about the 
newest tool accessories. 

Delta Tools have rooted themselves finnly 
in hundreds of thousands of home shops, 
small shops, factories, large industrial pbnts, 
farm shops in every civilized country on 
the globe. Everywhere their ruggedness, 
their abilit}• to handle tough jobs efficiently 
and contim,IOusly, their splendid design and 
their unusual low cost have built permanent 
friends for the trade mark "Delta." If you 
want the up-to-the-minute story of Delta. 
'fools be sure to see the 1936 catalog. 

Send Coupon TODAY 
So Your Name Will Be on Mailing List 

Don't take a chance on not getting your 1938 Delta catalog 
. promptly. It will be crowded with interesting illustrations 
and facts about new Della Tools and developments with full 
descriptions of the New Delta accessories� Fill out the 
coupon below and mail it at once. 

THE DELTA LINE 
• INCLUDES • 

Drlll Presses, 
Cil'eular Sawa, 

Blind, Scroll SaWI!, 
Lathes, Shapers, 

Joinlert, 
Sanders. Grinders 

and 
full line of aeeessori.e.��. 

DI!LTjl 1WANUFAOTURIN8 CO., Depl,. Ill 1037 
9�0-tll4 1. Vlonna A ... , rllllwaultt, Wlseansln. 
J enclose 10.:: (sb.rnps or r.t:rinJ for whlch please 
&end me oue ICpPT of the naw 193.8 Book No. 4 of 
'"Pra.etleal Delta Projecta." Also place ma OQ. )0'111' 
:!:�:!,W �".;',f.,;'gr��:st!!iita. cat&lo� of quaUtJ I I 

Name ..• "...................................... .&J:a............ 1 
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Cit, .. ,............................... 8\o.ta .......... _ .. _ ..• I 
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Swamp Lands Bring Fortune 
[Continued from page 69] 

men, dust clouds of armies, clash of arms and 
roars of triumph. Salt deposits of early times 
were the scenes of bloody battles between nations, 
for their possession. Even the word "salary," 
in common use today, is derived from the Latin 
"salarium," meaning the stipend paid to Roman 
soldiers in bags of salt. 

Having a strange and romantic history, the 
Alvarado Salt Farms were first established by 
the Spanish padres who explored and Christian­
ized California. Owing to the difficulty of trans­
porting salt from Spain and Mexico, they con­
ceived the idea of constructing a crude refining 
plant on the shore of San Francisco Bay. Need­
ing but a small acreage in comparison to that used 
today, they built dikes, allowed the sea water 
to fiow in through a narrow opening, then 
dammed the entryway. When the water evapo­
rated after several months, the padres and their 
Indian converts had salt enough for their needs. 

With the waning of the mission power in 
California, this first salt farm was abandoned. 
By a singular coincidence, when American and 
European pioneers came into the Pacific Coast 
states the same land was sold-sight unseen­
as /arming land to a number of Danish settlers. 
When the would-be farmers took possession they 
knew they had been victimized; they were with­
out redress, owing to the chaotic condition of 
courts and law enforcement agencies of those 
days. 

Instead of tamely pocketing their loss and 
abandoning the land, the Danes decided to raise 
salt! A settler named Peter Christiansen is 
credited with being the originator of the idea, 
and it has proved highly successful. 

Through the years the salt farm acreage was 
steadily increased, the crude methods of the 
padres were improved upon, and the many small 
producing . units gradually merged under the 
name of the Leslie-California Salt Company. 

As carried on now, salt farming comprises the 
complete cycle of an odd and little known in­
dustry. The salt is "planted" by pumping sea 
water into ponds varying in size from 200 to 
400 acres. Allowed to rest over a twelve-month 
period, the action of snn and wind concentrates 
the water is to density of twenty-five per cent 
salt, at which point the water has reached a state 
of saturation. 

The crop is then "cultivated" by transferring 
the brine, as it has now become, into smaller 
crystallization ponds from four to twenty acres 
each in size. Here the salt crystallizes on the 
fiat bottom, leaving impurities such as mag­
nesium chloride, bromine and potassium salts, 
in the brine. Having a higher degree of solubility 
than salt, this foreign matter remains in the solu­
tion. There is absolutely no waste to salt fann­
ing, the by-products being salvaged by again 
pumping the brine into special ponds. It is then 

[Continued on page 141] 
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Where Playing With Fire Pays 
[Continued from page 37] 

endure the savage, searing assaults of the power­
ful, snapping, crackling current, the test can be 
rated a success. 

But not all the work done is spectacular. Much 
of it entails the slow, tedious, plodding search for 
facts that marks the progress of science every­
where. It's a monotonous job to determine how 
many times a push button in an electric wall 
switch can be snapped on or off before it breaks 
down. This investigation is turned over to a 
mechanical robot, capable of reproducing six 
different motions of the human hand required to 
operate the most common types of switches. 
There's no fun in a test of an electric sign-flasher, 
to determine if the spacing between the current­
carrying and the non-current-carrying parts is 
sufficient to permit proper functioning without 
"freezing." Even less entertaining, perhaps, is 
the "once-over," many times repeated on a radio, 
to learn if excessive temperatures are generated 
in the set or cabinet, or if high-potential parts 
are accessible to contact. 

Obviously, though, the results of these and mul­
titudes of other tests have far-reaching im­
portance. Medical authorities have determined 
that a very small current, expressed in the thou­
sandth part of an empere, is sufficient to cause 
death, especially to persons with weak hearts. 
The investigations give assurance to the beauty 
parlor operator that her permanent wave appa­
ratus will not overheat and start a fire in a pa­
tron's hair or give a shock that might prove fatal. 
They make it certafu that when mother stands 
bent over her electric washing machine, her hands 
in the water and her feet in a pool on the fioor, 
there will be no current-leakage, through im­
proper material or construction, to kill her. 

Through this work, sister is made confident that 
if she forgets to turn off the "juice" on the waffle 
iron, the house will not be set on fire because the 
heat baffles were not properly placed. And they 
remove the fear that the electric refrigerator in 
the kitchen might let out clouds of deadly gas in 
your home while you sleep� It is with such prob­
lems as these, intimately touching the lives of 
multitudes of persons, that the experts here 
wrestle daily. · 

In these activities, every inventor-reader of 
Modern Mechanix is directly concerned. If, in 
the creation of your contrivance, you neglect the 
factor of safety and unwittingly introduce ha:zards 
to life and property, the omission is bonnd, sooner 
or later, to be exposed in the Underwriters' 
Laboratories. And when the specialists in safety 
are through with it there, your brain child may 
look like something else. 

More than 50% of the patented devices, systems 
and materials examined in the Underwriters' 
Laboratories are found wanting to some degree 
in what are considered the proper requirements 
for safety. This does not mean, however, that 

[Continued on page 142] 



SPORTSMEN'S 
Manual 
-NEW 1 937 EDITION-

No sportsman should 
be without a copy of this 
al l-new edition of the 
Sportsmen•s Manual. If 
you hunt, fish, camp or 
indulge in other outdoor 
sports you will find in it 
numerous articles to meet 
your particular fancy. In 
.:ddition to its many out• 
door features t h e  new 
1 937 edition con t a i n s  
c o m p l e t e  p l a n s  f o r  
building two sportsmen's 
trailers, two l,oats and 
many kinks and short cuts 
�9r the outdoor man. 

RESERVE YOUR COPY NOW 

50c 
AT YOUR LOCAL NEWS. 

STAND OR ORDER DIRECT 

250 

PICTURES 

144 
PAGES 

MODERN MECHANIX PUBL. CO. 
F1wcctt Builcling Grecnwicll, Conn. 



Do Your Own Repairing 
with SMOOTH-ON No. 1 
T HIS cement hardens into ��������ac� 

metallic iron, costs little, t 
is easy to apply and makes 
dependable permanent and 
emergency repairs that save 
the householder big sums. 

By following directions in 
the Smooth-On instruction 
booklet you can stop steam 
and water leaks from j oints 
or cracks in the boiler, ���:!!::Q!��...,.,.j 
heater, piping and radiators, 
stop leaks from gas lines, 
stop leaks of fumes from air 
furnaces, o v e n  s and smoke 
p i p e s ,  in every i n� t a n c e  
avoiding a big labor bill and 
often the cost of a renewal 
part. 

Smooth-On No. 1 is also 
excellent for resetting loose 
screws, nuts, rivets, hooks, 
hinges, locks, handles, drawer 
pulls, casters, etc., anchoring 
bolts and pipe posts in con­
crete, plugging holes or seam 
openings in tanks, troughs 
and pails, tightening loose 
bases, etc. · 

Be prepared for emergencies 
by sending for the free book and 

HOME •""AUTO 
REPAIRS 

\ 
SMOOTH·ON 

Write (o r 
FREE BOOK 

l<eeping a can 
of Smooth - On 
No. 1 in y o u r  
workshop. G e t  �.!����� 
Smooth-On No. 
1 in 7-oz., l-Ib. or S-Ib. can from 
any hardware store, or if neces­
sary from us direct. 
- - - - - - - - - - - - - - - -
SMOOTH-ON MFG. CO., Dept. 69, 

574 Communipaw Ave., 
Jersey City, N. J. 

Please send the free Smooth-On Re· 
pair Book. 

Early American Arm Chair 
[Continued from page 96] · 

lower chair assembly and draw all joints 
tight. 

When set, trim leg ends so that the chair rests 
firmly on four feet, seat height shown in Figs. 2 
and 3. Then place the back spindles and upright 
side rails. Here, as with the legs, check the slant 
carefully before boring holes. Next, place arms 
in position, and determine required slant to splats 
and arm supports. The arms are held to back 
rails with hidden flat head screws, as shown in 
Fig. 14. Make a temporary setup of upper chair 
and check all joints. Then glue, and clamp into 
position. Drive glued wedges in kerfs of splats 
and arm supports, Fig. 13. Wipe off all excess 
glue with a damp cloth. When thoroughly set, 
dress down splat ends flush with arm surface, and 
sand over all with number 00 sandpaper. 

To obtain a golden mellow tone, apply light oak 
stain and rub off quickly with a dry cloth. Follow 
this with a coat of white shellac, which is rubbed 
with fine steel wool when dry. Next apply a coat 
of good furniture varnish, which should also be 
rubbed with steel wool when dry. After each 
rubbing be sure to clean the surface with a cloth 
before applying the next coat. Apply the second 
and final coat of varnish and let stand until 
thoroughly dry. Then rub to a satiny finish with 
pumice stone and oil, using a soft felt pad for this 
purpose. 

As. a suggestion, attractive tie-on cover pads 
can be made of home spun material, which can 
be purchased in a variety of harmonizing shades. 

Plates Made With Stencils 

[Continued from page 91] 
hard rubber tray containing a small quantity 
of nitric acid diluted with forty times the amount 
of water. 

Rock the tray continually until it has etched 
sufficiently for a second powdering. After dry­
ing it, hold the plate in an almost vertical position 
and dust more of the resin over it from top to 
bottom, then heat it again so that the resin will 
adhere. This will protect one of the four sides 
of the etching, but it will be necessary to protect 
the remaining three sides in the same way, giving 
the plate a quarter-tum each time. 

Replace the plate in the solution after adding 
more acid, allowing it to etch until there is 
sufficient relief for printing. Clean the plate with 
benzine and mount it on a block to make it type­
high, after which it is ready for the printing 
press. 

When using the plates to imitate typewritten 
letters on the printing press, an almost perfect 
result can be had by interposing a sheet of thin 
China silk between the gripper bars so that it 
comes between the plate and the paper at each 
impression. 
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••1 THRilL THE THRIFTf!•' 
�::�!�;�::��;;��=�· A dime buys the most welcome � gift your face ever felt - a  package 

of smooth-shaving Treet Blades ! 
4 keener edges -4 expert shavers 
that slick away the meanest, tough­
est whiskers with a light, quick 
stroke ! The biggest shaving value ! 
'freet Safety Razor Corp., Newark, N. J. 

� BUILD YOUR OWN AUTO TRAILER-IT'S EASY! � 
iC ttHow To Build Trailers", a new 130·page manual printed entirely in rotogravure, contains c:omplete plans * it for building six cabin trailers, trailer fittings, radio and lighting plant. Anyone without the use of special tools can * 
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i����b��rb:ot.so contains scores of trailer * 

ic MODERN MECHANIX PUBLISHING CO., FAWCETT BLDG., GREENWICH, CONN. * 

Bike 
And 300 Other Big Prizes for Boys 
BOYS, 12 lo 16: What a thrill to Rash down the street on this 
streamlined aluminum bike! Stainless, rust-prooh 20% lighter 
than most bikes, permitting a quick .. get-aw�." Long wheel­
base. �eedy, safe. Balloon cushioned tires. Comes to you fully 
M:i:: M"ciNEY, r;;::n,t

t
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THOUSANDS EVER.YWBERE 
ACCLAlM THIS 

New Psychology 
Of life I 

Rave you unrealized h<>pes 1 Docs the 
tomorrow of y�Jur am hitions and degire� 
:never seem t() come 1 Are the better thiugs 
4lf life always just beyond your reach 7 

Times have changed-but ha'l'e you? 
Change yom old form of thinking. Adopt 
11 new p�ycholo��:y of life nnd l\1ASI'ER 
YOUR PROBLEMS. It take� no greater 
mental effort to achieve results when you 
know how. 

Let the Roslcrucians �how you, as they 
have thousands of others, how by the use 
of simple la.ws you ca.n apply the ·sa.me 

powers of your mind to brin� about 
!Startling cluwges in rour life. If you are 
sincere in your des•re, address a letter 
for the free Sealed Eook. It will point out 
llow you may obtain this most helpful 
information. Address: Scribe A. B. L 
07/te .Rosicrucians 

-AMORC..o 
SAN JOSE , CALIFORNIA. 

Unr:!Pr thf,. l\'CJlllim:o�k 'Mif·rO!mp@ �hte� nu!it ('(lOimonchl� obj�P-et (a �top ol pond 1\'tter. a 
1eaf, a Rt':lin fJf sug1:rl 1:1 tere.Aled a� a. 1�or!tt Clt .stmntt"e tinY bein��:a: st.J.1\�t:dim: 1or e,;ht· 
dH�I':. Thch eor1Y mllHmer•T. i-.: b1"0llihl. b l'oUr t':.'�'l.-t'lPnt'IY. sh;1�ll'. maanlfl•d 42:S d lam atus. SUn)))� to mt, thh. sturdy in­
strum�nt �;nab In ro�1 to w1tne5:s th� mo:tt amD.�n� mirnclu of Naturr. O::I.HlJ only �in. Ahm, nn.llm'.-l'!r auxll!'l a� $l4.;':10, Bnth bt_( 

\'�luu at tow Ilr.ic..,. At 11-ton� or dh"'ct, 
Dostoaid (or C. 0. D. L :M\)nty-ta('k: 
guarantee. Writ& to.r FREE: BiOO K [ 
J:�.��EA���u�, OPT��!:,I;;ot��·N. Y. 

Woodcraft Kitchen Creations 
[Continued :from page 7�] 

piece is cut from stock 15 inches long, 1 ¥s inches 
thick and 1% inches wide, The slots are also made 
with the dado cutter. A neat project requires 
smooth, graceii.lllines and these will depend upon 
your skill at the drum sander. Paraffin or becswox 
is used for the finish. If two inches of waste are 
left at the end of the handle, you can jig or band 
saw the roul(h outlines readily. The waste holds 
all pieces together until the curved sawing is 
finished. After which it is sawed off. 

Of unusual design and chic appearance is the 
cake "trowel:' nr spatula about to be described. 
It is cut from a single piece of attractively grained 
wood, 

Start with a block of wood 21;2 inches wid<", 1% 
inches thick and 8 inches long, with the length and 
width increased if desired. The first cut is made 
with the bench saw--n segment ripped from each 
upper edge leaving the full width at the bottom 
with the thickness a little more than !tr inch. 
Clarnp this 1·emaining piece in the vise and cut 
out the next, either with a keyhole saw or a 
hack saw. Note that the cut curves to meet the top 
surface of the trowel proper. The final saw cut 
is made with the same saw and also curves out­
ward at the bottom. Enougli wood, tbough, must 
remain in what will later be the portion between 
blade and handle so as to give sufficient strength. 

From here on, the finishing is done with the 
drum and disc sander. Much will depend upon 
your seeing that one curve blends into another to 
form a hannonious whole. The edges of the blade 
are sanded off rather sharply to make a dull knife 
edge so that the blsde will slip easily under the 
cake. The handle can be made with octagonal 
sides, or rounded completely as was done on the 
original spatula. A hot beeswax finish should be 
applied liberally and the surplm rubbed off with 
a cloth. Utensils such as these will retain a nice 
finish with an occasional rubbing, almnst indefi­
nitely, if not subjected to hot water. They can, 
though, be rinRed in cold water without any 
damuge whatsoever. 

Fish Yield "Liquid Gold" 
[Continued from pct�e 53] 

of the commercial fishermen. In spite of the re­
moval of such a large number, the supply will 
always be sufficient Ior the needs of mankind, 
because the Lake of tl1e Woods is one of the 
largest inland lakes on the North American con· 
tinent; besides, these :fish live ill. plentiful num­
ber in other lakes in Northern Minnesota. 

The livers are large, and repre•ent approxi­
mately ten per cent of the total weight of the 
fish. They must pass rigid tests for freshness and 
po�sible defeds. The oil is then extracted and put 
up in package form for the market. 

[Continued on pa9e 1361 



Who.t a thrill "'h<ll YOQ ploy YOU 
lir!it tune the. c�111 linJt week on • 

P�A Sa:.;�. Then popularity � • •  ed· 
miring frienda, good times, a glori· 
GU:8 /Utr.t.-e. Try a aew J'llodc1 P-A 

Sax� Trumpet, Trombone, Clarinet at 
your local rna1ic et.orc-, or write for 
boaulifull!f illuotn.tcd book. Fino•t 
instnt'R'I4!nts •t •ltl•zin�tb low Ddcea. 
Easy terms, , Write today sure, 1246 

�AM-Aft1kRICAN 8-.NIJ INS"t' • • (:QI; CO. 
lOJO P-A Buildbt8 ELKHART, INDJAHA 
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THIS" NAI' ANY 
RAP/� CATAlOG 
l'rF FVFK r£EN 
BEAT ,4 MILE/ 

HERE'S the biggest book 
of bar-gains in RADIO 

history. hs 180 pages are 
packed from cover to cover 
with more "buys" than 
yotJ'n ever seen. Everything 
you want in RADIO and at 
prices you can afford to pay 
Tubes, parts, sets, test equip· 
tnent, ham rigs, public address systems, farm and auto radios. 
MAlL COUPON TODAY and 'ee for 7oumlf. 
USE YOUR EQUIPMENT WHILE YOU PAY FOR IT! 
Wholesale Radio Service Co.'s Easy Time Payment Plan 
m2kes it a pleasure. Tailored to fit your budget requirement. 

���;�w��:ll my 
'hopping from o WHOLESALE RADIO SERVICE 
CO. catclog. It's the easiest way • , • I don�t waste 

time . . _. end I know I get the best prices • • •  beca�'l WHOLE .. 
SALE Radio Service Co. means it when they say • • •  "WE 
WILL NOT BE UNDERSOLD." 

OVIIoiOiJ<"'I.IO RADIO SERVICE CQ .• _I��;, 
00 SIXTH __ AYENUE, NEW. YORK, N. Y. I : Rush FREE New Catalog No. 69·22K7 

--- ; 
I 'II 1 Name.--------���--� 
: Address. ... -- .. ·: 
• City ................... = ... -.. --....... -.... State .................. -.................. : 
.. _ __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _  .. 

Carving Miniature Poles 
[Continued from page 79] 

Keep in mind the fact that the more grotesque 
these creatures are the more authentic will they 
appear when completed; do not attempt to 
achieve correct anatomical proportions, and your 
workmanship need not be superfine. Make the 
job look as though it had been created by a 
primitive mind, executed with crude tools. 

A more elaborate miniature totem, an adapta­
tion of a famous original erected in Pioneer 
Square, Seattle, can be carved after completing 
the simpler version. The miniature should be 
about 14 inches high, and mounted upon a sub­
stantial section of a pine or spruce branch. 

Paint the totems in bright colors, red yellow, 
blue, green and black, using oil paints. Use 
white for eyes and teeth. Make no attempt to 
paint the figures in their natural colors. 

The carved figures on the Seattle totem have 
no religious significance, being rather a family 
history. On the top there is a carved raven 
representing one of the two head clans of the 
Thlinket tribe. Below the raven is a medicine 
man holding a frog by the hind legs, head down, 
probably to spill the evil spirit which this creature 
is supposed to possess. 

Next is Annihoots, the Brown Bear, represent­
ing a sub- clan of the Wolf clan; below him an 
eagle, sitting on the curled-over tail of the fin­
back whale, which has a seal in its jaws, and the 
bottom figure is an eagle rampant, indicated by 
its fierce expression and claws in fighting posi­
tion. The accompanying drawing is not as com­
plete as the original Tongas totem, having been 
modified so as to make it easier to duplicate. 

The craftsman need not limit his activities to 
the carving of primitive totems; modem totem 
poles depicting the favorite sports or hobbies of 
its designer are equally interesting and no more 
difficult to make than the ancient Indian varities. 

An excellent example of a modem totem pole 
is shown in the illustrations on page 79. Boating, 
motoring, swimming, riding, football and hunting 
are all uniquely depicted in the various carvings 
on the pole. In designing a modern totem the 
subjects can be left entirely to the discretion of 
the craftsman. 

Museum Gets Indian Graves 

Under wings of a museum to be built 16 miles 
from Tuscaloosa will be exhibited 63 burials 
of Alabama's prehistoric mound building Indians. 
The Indian graves will be shown just as archae­
ologists unearthed them during the past year. 
The museum is . to be called the Mound Park 
Museum, and is planned by the Alabama Natu­
ral History Museum with cooperation of the Na­
tional Park Service and the CCC. The central 
part will house relics of the mound builders 
found at the site in the past ten years. 

132 A::cctt No Su bstitufcs! Af-ct•OJ'S Insist on the Adt•crtist:d Bt'1J1d! 



MAZI��co��!ui!!t�a�o�� fii:i"ll'�� fuel-glowing, sunlike, healthy radiant heat. A few pints of ��� � � cheap liquid transform ordinary air into many hours of snug heat • n � u \\ � \\\1�.\\. \� foronlyl'hcan hour. This invention built intoa.new-typernodeni ' portableradiantheaterwillheatabigroomeveninzerowea.ther. FOR ONLY 
NO S OOT • • •  NO ASHES • • •  P O RTABLE! 
I t  i s  Absolutely Safe, needs N o  Installation. has Finger.tip Controt 
Hotter than City Gas or Electricity at tenth the cost. It means NO MORE wood or coal, NO MORE ashes or dust. Use it ANYWHERE. 
Ideal for home, cottage, camp, farm, roadstand. 
30 - DAY TRIAL • •  , IN YOUR HOME! 
PROVE TO YOURSELF why thousands nre delighted with this 
amazing new heater. GET IT ON 30-DAY TRIAL, use it fora month 
at our risk before deciding! WRITE TODAY FOR DETAILS ! 

AKRON LAMP & MFG. CD., 1 110 High St., AKRON, OHIO 

Kant-Slam Door Check is 
an Dnutzin:; new in"ention 
t11at clo.r...-s all doors silently =:�nd 

Nearly 200 Styles and Sizes of Stoves, 
Ran:;cs, Fm•nnces at FnctOI'Y Pl'i('es. Ea�;y Te1·ms-as little as 12c a day. Up to 1 8  

auton�atlcally. Closing speed easily a ci  .. ju�ted by turning screw at top of 
<:hc('lt. Holds door;; open wh•m 
W3.ntod open. Operates on new oil 
principle. Low pricetl. F:\•erlasllnp;. 
EasilY in .. �tallerl in ten minute::;. !'\cVcl' needs attention. 

A Real Demonstrator Furnished Ever� 
Agent 

;-et orcle1·s (Iuick!:-,· demonstt·atln!!! 

door. Ewry otrice, fC�ctory, store. ���lff,�ngg a�a
d
�;�ui:)lic

c��
·
fld��n�;��g 

a Kant-Slam !or �-n·ry UlJOt'. Rll5h name omd ad(.)ress fo1· l..lctails of 
amilzing money-making oppol•t.unity . . KANT-SLAM DOOR CHECK CO. FREE Demons;trator 1o Workers;. Dept. X-54, BloomfiEld, Ind. 

A L L - P U R P O S E  

M OT O ·T O O L  
Does many jobs speedily, easily-grinds, 
drills, engrayes, sharpens, routs, carves, 
polishes, etc. Universal motor-about 
20,000 R.P. M.-plugs in any light socket 
A. C. or D. C. Handles as lightly as a 
p�ncil. \V�ighs only 6 oz., yet is amazingly 
powerful. Oilless - self-aligning -- ball 
thrust hearin.�s. 

TEN DAY TRIAL. Satisfaction guaranteed or 

$W.r�c/ e��;�: s��dPfO[' l-eGfEa1B861�(�T�uut set 

DREMEL MFG. CO., Dept. 1022-CT, Racine, Wis. 

mos. to pay, if you wisl1. 30 
Days Tri:al, 24 Hour Shipments. 
Write today for tl1is .t-�REE CATA· 
LCG. QV(>r 1 ,200,000 Satisfie\1 
Users. 37 Years in Business. 
Kal•muao Stov•&F11rnace Co., Mlr• 

403 Rochester Ave. 
Kalama:roo, Mic:hlcan 

'l\ Kalama 'ZOO 
'":�· .. �:;: Direct to You" 

Amazing :t'Ubber mold-making outfit mali.es perf2ct 
:flexible molds of plaques, ash trays book-ends. etc. 
Molcls cost from 6c to 23c ench. Each molcl makaS 
hundreds of novelties and gifts to sell up to Sl.OO 
�R!ft�';]. �Gr1x;��A����fo nbc���:�-in ���7t��; ��r: r---,r-:_,-_ _. 
sell to stores, fl'lends, t·esorts, t"Oad st.ands or "bY 
maH-NOWI lllake ElG MONEY full or spat'E! time, 
Write lor complete FREE details .and eas:v ins-true• 
tio�s. SO·LO GO·MA MOLD CO., Dept, X-834, Cincinnati, Ohio. 

IVER JOHNSON STREAMLINE 
When you say lver johnson, you're talking QUALITY. A bicycle 

� 
with a new thrill with every mile. Plan now to own the 
strongest, handsomest and most up-to-date bike in 
America. Swell color combinations. Send for folder 
64B describing many models from $27.50 up. 

IVER JOHNSON'S ARMS & CYCLE WORKS 
Established 66 -years 

23 River Street, Fitchburg, Mass. 
New York Branch, 85 Chambers St. 

AUTOPOWER tells you how in plain, easy, simple 
tl1at an.rone 1•;:.n follow. Change auto generators into 

D C gcnet·ators and motors wltl_l volLage !rom 2 10 
welding, radio, sound, etc. 1'<\o pn.wtous 
Generators can be clrl"rcn by wind, water, 
enctm·se<l by thousands. Send ror YOUl' copy 
postpaid. 
S. W. DUNCAN, PUBLISHER, 412 S. Hovne Ave.. Chleago 11----..a 
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MEN ! WOMEN ! 
(Ase 1 8-50) ¥ 

Gov't 
J O B S 

START AT 
Dr $1 260 to $21 00 a Year! 
Work for Uncle Sam-the biggest, fairest em­
ployer of men and women in the world ! No 
special education or experience needed "for most 
jobs. 

..,- Steady Work, Short Hours, Pensions 
Vacations, AUTOMATIC Raises !  

B e  sure o f  your job ! You get raises automatically 
-a vacation with pay every year-liberal sick 
leave with pay-a substantial pension ! Exam­
inations for many Government Jobs being held 
this year. 

� Which of These Jobs Do YOU Want? 

S O C I A L S EC U RITY 

EMPLOYEES T O  BE 

H I RED T H R O U G H  

EXAMiNATION 

Liquor-Gauger 
�::�ra�::or 
(ustom HoUle 
Offoco Clerk 
Railway Mail 
Mail Carrier 

Posl Office Clerk 
Rural Carrier 
Typisl 
Accountant 
Fi!e Clerk 
Income Tax 

Audilor 

M a i l  Cou pon Be low N O W  
for F R E E  L I ST-Fu l l  Facts 
\Vithout cost o r  obligation send coupon below TODAY 
for FREE LIST of jobs and illustrated book, "How to 
Secure a Government Position." 
Former Civil Service Examiner helps you qualify for 
examinations. We will advise you where your examination 
will be held, and how to pass it with a high rating for 
early appointment. 
PromJ>t action may mean quicker appointment. Address : 
Arthur R. Patterson (former Gov't. Examiner) Principal, 
PATTE'RSON SCHOOL, 43 1 0  Mercantile Bldg., Rochester, 
N . Y. 
- - - - - - - - - - - - - - - - - - - -

Arthur R .  Pa.U•r�onJ Former Qov•t. E•a.m 1ner, Principal, 
PATTERSON SCHOOL, 4310 Mercilntile 8 u i l d i n g  fto�he-•ter, N. Y. 
Please rush to me, absolutely free, Jist or Governmont Joh�. Salaries pold, etc. Send me illustrated book telling how 1 may qual ify for one 
or mot·e o( these Government Positions. 

Name ...... - __ ... _ _ _  - - - - - - - - - - - _ _ _ _ _ _ _ _ _ _  ... _ ... _ - - - - - - - - - - - - - - __ 

Address - - - - - - - - - - - - - - - - - - - _ _ _ _ _ _ _  - - - _ _ _ _ _ _ _  - - - - - - - - - - - -

City - - __ - - - - - _ _ _ _ _  - __ - _ _ _ _  - __ - --- ... -- ... - - ... ... State --- ... - - - - - -

d IF t."NDER 18, check here for special booklet " A " .  

Scan The Sky With Telescope 
[Continued from page 77] 

the reflection of the mirror is seen in the center 
of the prism. 

This mounting is so designed that the eyepiece, 
when observing stars near the zenith, will be at 
the right height for a standing observer. For 
stars lower in the heavens, the observer should 
be seated. 

The wooden parts of the mounting should be 
kept well painted and the polar axis lubricated 
with hard grease. 

To aid in finding stars, a small screw eye should 
be placed at the lower end of the mounting and 
a small nail with a head driven into the mounting 
at the upper end. These act in the same way as 
the sights of a rifle. To adjust them, line the 
telescope up with some close object, such as a 
building, and bend the nail until the sights are 
correct. 

For locating interesting celestial objects during 
the seasons of the year, the worker should pur­
chase a simple text on astronomy having seasonal 
maps of the constellations and planets. There 
are many non-technical books which your local 
book seller will be glad to show you. There are 
also several monthly periodicals giving this 
data . 

Newspaper reports of comets and other interest­
ing celestial phenomena generally give the con­
stellation in which the object is located. 

Your telescope should be placed where it is 
shielded from excessive wind and incidental light 
arising from city street lights, electric signs, or 
other similar sources. If you have difficulty 
eliminating such incidental light, take two one­
foot sections of stove pipe and fix them around 
the mirror and prism as indicated by the dotted 
lines in the diagram. They will act as excellent 
light shields. 

A small portable house or shed will be found 
extremely useful to shield the observer in bad 
weather. This will greatly increase the useful­
ness of your telescope, as clear, cold nights are 
often best for observing. 

There is a large number of local telescope and 
astronomical clubs throughout the United States. 
The worker will find that affiliation with one of 
these organizations will greatly aid him in solving 
the problems which arise in the process of tele­
scope construction and use. 

This series of articles does not pretend to tell 
the worker how to construct a machine-made 
and ultra precise telescope. Study of the many 
books on the subject, much practice and a well­
fitted workshop, are necessary to construct such 
an instrument. However, if the worker care­
fully follows the directions given in these articles, 
he will be able to construct a telescope which will 
forever make the night sky a more interesting 
and lovely sight. 
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Taking Indoor Portraits 
[Continued from p11ge 113] 

udramaticH and Other types Of ��Spt:c.b.l" li.KJidug.i, your 
procedure ,,-ill bt: to empha5ize t:::,e Bt ronger or the w.eo.ker 
lj:�rht. dep<;nding on the result ·you arc tr:n:lf( for. 

All you need in the wa·v o£ li):(l:tin� eq\1ipm�nt i:t two tw 
thT�e re::tlec�mi1 a .liUPIJl:r Of pho:ofl.::�od lJ·.1lbs, a trinod and 
a. pa.tic::nt sL:.bj ect. Refiecto1·� mly be used in 1hree W�TS. 
Y:Ju mily buy coJia.psihlt" cari..bo�td reflectors; which� may he 
f1llt;-tl intu ti-le ho'"Tl� f,rHJ,. lam nit ln tab1e lamp�. ) ou m�y vurch:'!!ioe meta,� cl�mp-on refiectors which are clamped tc th� 
back of 01. chc!.ir OL' ether piece of ft•rnitu...-e or e\·en on the 
t�-i�nd itsetf. or '•Ro th� 1.\-h:1le ho�'' a.nd get a pair of 
sletud:s wi�h terl.ectors a.tt:�.ch�d. Th� \atte::- is h�- (:.,r :rour 
f:.esc bet s.inc:e the stallds ar·e <!.Ujustalrlt' to y;ninns ht:i�ht3 
aud �tiorrl gTe!ltCI" <:011\"Glience in arran�illll lis;:htil�::l:S• A 
ligbting outfit of this t�·ne i� sUTilr�siagly ine:xp�nst\"(' and 
rn;�y he had for as li:tle 01.s �5.  C.h y(Hl nta.y purchtJ:!ie: one 
�taml with douhle n:ilectors and u�e a damp-on reflector :.tS 
.an auxitian liJiht. 

YmJ:r trii)od. if you ha\·cn•t one alr�ady, should be the 
!Jest -..·ou can afford. since an. unsteady trbod C<:l.ll npset th!"! 
who�e af)ple:ca1't of car·�fu! lightin� a.nd can£ul JIO!iiin� a.t'J 
f ;)r�ullin� 'hy ;'I slia:h-t shake: d11 rin� the ncnod of e>:�>osurc. 
l"nles.s yc.;u are ta.J.dn!i:' <J. Sn:lpshc,t ftom the hand. which is 
r�c.llt· not P.dvisable in tht kir1d of portrait n�otugr·a1Jlry here 
di�c• ���cd, yml should u�e il cab:e re�n.se in m&kinJC exposures. 

Ar.y mini<lhn� c:lmera may be used in rnaldn� f:Ortraius 
b_y 2.rtificicd l ight. no not fed discflurap:ed jf your outfit 1� 
not one of the ,·cry expcn.�ivc: t:ype.s. Some very ra11k pic­
hlrt� h<Ive Leen m<I.de with cameras costinJ:! se,•era.l b.Ltndrnl 
dull<:�rs; 1(1-;t:ll' i!!!�. �mllt> of th� -finr':St portril.�t� ever 5eeJI h�YC 
lit:en 1nade v;ith carnerils in the lower lJr�ckets. 

A word about the baekJtround. If you urere photugraphjfl::C 
.a child ;tnrl !Sat him nr her dmvn in a la.r::o: ann chair aud 
included in �--our picture just .the cbild amJ the chajr, tlle 
back of th� latter WOUlJ !SeC"\'t' <:t!t JU1lf });;t('Jq:�round a.nrJ be 
oexc:elle:nth· !\Uitcd to the p·.:�Tnosc. Likewise. when makin� 
a photngi·aph, whether of chUd 01· .a.llclt. an appropriate 
ba<:kJ:"rouml, �LH::h a� a windo""·· a fin::.;:>lM-oe, t":tc.. i� ofU:n verr 
cf."ecti,·!"!. ltl the mein, howe1•er, it is generally ;;uhl.galJI'o! 
to nuu1elwer thin�s so that ''Ol'.r sub.iect is lr.o.,•ed awa� fron1 
all hack.;{rOUI�d dinractioni and prov:.<led wi"-:1 a O.:u::kl-!rcnu ·,d 
of hlauk space. in :�hort. iil plaiu wall. \'.ou rna,. ha\'e to do 
:t littl� temporary £un1lture moving in ord�L· to pro·v�de tlu: 
phin w:all IJaCkJ:trOunJ� but slnce t'.u: placiHR of your li�hti.n� 
uni-:-.5 .already y;iJl �orncwhat di.!!tutb the J;,cJce of the hoL1�e. 

nQ �eriou� objeetion can me made to this fumitu:·e modn;.�;. 
The £\lbject :;;.ho'Jld be plac�d "-0011t tWIJ fl:f't a�·i'ly fnru 

the hac kg round and lens oo�ned wide. 'V ith the c.amc:Yi). 
set U1) a!XIut six feet from th� subject, this will throw the 
bilckgnnmd '5ornewhat out oi f«Jcns, which ii j U'!it what YL·n 
want. :swcc }"QU wi5h to fOC'liS atte11tlon on the gu(;ject alot�e. 

The fNSitl� of the suhject d2pends on the cha:-a.cteristics 
of th� perso:1 being photo,gr;;,phed. There are thn:c: cunvcn­
tio:lal ways of no�inL! tbc I ace, J:'achJ� the camcr-.t. head-ou ; 
the three·(J"Jartet" view, in which the subject faces in a 
rlillgcm;tl clinctionj anJ ti11t n�dile. A child will .. ta.la:" well 
h=:;.d-cn. as \Yell as most adults. The tbn�e··Juf.lrter yiew J:;. 
it• m.Dny ce;;flects a more pleasing .adult )J:Jse, wltile thl;! 
r�r nfile t;<; very . .;;uit01.hle for per san� with ilttrac::ln� profi�c 
contou:-. It wiU not do for eve:·y!)ody, however. lcl gener<I.J, 
iu thf:.! ca.�� uf �ith�r tht! tLr�·fPJ41J ler view Qr tlH! pruli �e. 
hf': c:ar-dul to hmve t�e l'he�'i .t�i:le11 h�ing the". earner-. . .  .;;inc:-e 
in m01n:r instomces one side of a person's face is mol"e at­
tr;u;ti.Ye or mar-� cbarilcteristic th;m the otht'r. It i"S a know:a 
fact that the two !!ides of a. pCnmn�:s face Afr: not iclcnti<'.:t! in apvear;,nce. but the difference is more n'\J.t"ked itt some 
in:stauces th.an in otht'n. Sotr�etir:Jes. in fact� the differf"nce 
i::� not 5ufficicntly auo11�·cnt to worn· about. 

Vie spoke of lighting eq11ipment at lhe shrt of this artieie. 
\Ve must acid that jn additi�.>n �o the reflectol" back of a lmlh, 
which is used to thrnw th� li.f!:ht. fon"·ard, there i� another 
typ!l' of ••reftec.tor;' which is termed a reHectillJZ" S:t:l�eu tiJ 
di!!ili.n�ui:ib. it £rum tht: otheor. Thi:::. is <my li!{ht :;1nfarr-, 
such as a newsnaper, a bedsbeet, a liR"ht·to:�ed cardhc;ud, or 
wbat ha. ve yell. which is sa held or nlaced in rebtion La tl1� 
sul-j ei . .'t that l::.ght cast UJJOTI the scrren i!i r�:Aected in 01. 
desired di�cction. 'l'lle :screen i:s l'!enera1ly l1�cd to IiJ,:"h�cn 
the shiJdcws in cases where the use o� direct Iight would not 
br: adv(lntag(;ou:s. In makir.Jr tbe iUus.tratiaus wh:.ch accom· 
Dnn 'I thie article. the writer "Jsed 6e side wa�l a.s a. TCfiectinR: 
.sc r�en aud found it .2.drnira::,l:y sui�d h.is ne:e:is, 

The irnpmmptu "�tudio" set uo for taldn� these itlustra· 
tic·n::� was a cotnt.:r of a TOOln in which a bed ord inttrily 

��bl
1
:sben���\·�=

d 
vl�-�� �!-�4e�ft

a!·�y
th

f�o;�rhe �ci�;;J
s
��J 

and two feet from the side wall. On thi.s bench the: se"·cral 
'"models .. sur:c:e.ssivelY took th�:ir olacca. The ti�htitrlil: eQuip­
rut-�rt �.:un:;:bt�d af a double re:flector on a stand and a clamp·on 
ref-lector. The latter was attached to the ba.ck of a chair 
and the chair rne>�ed at various distances from tbe subject (Continued on page 138] 

Jno::lud�" Ruhy Bu!b, devekr.m.t: &:; l'ls:::ing 
tr3tys, ehcmJ<'nle., f!hotogrt:J.pl' J'lll)e.-. ("U. 
Cemplt�t& .;c-t. E\lf't)'t�ing n""folV!d_ :t"O:!' P•l:'­tun�s \1'::11 LO 31/.a.:r.� l.f ··--�.�.:u.l.IU· 54.0.:> Vulu.c 
C� �?u�n�!E!I���:r siil:f�J���-;·�:it:!�� 

OUTFIT "C''-A $2.i5 VALU!, MOW $1.95 
h1t:Oil for 'bel'il'lrtar��:. A cDm�lete &at. P'Dr 

�l; up t./".1 :rnr'l in�llld'Til": ?:Jr1x.Cl.'4'•. 

'�0,fenYa�6)> 'Wt�:; !):C����t \1t��� 
ll:<rpnt.ecd ,  Otd�l" tD4ay"-lt:lrt lo'CHI� pletute5 right away� 

Writ• for F'RIEIE C:amera Book I 
:EKplolns l:rtt:>��;t r1_..,"�Sl(')f"lmPn1.M In J•hvtCito'I'IIPhY 
"'"ll Hunle �.Ju\•i., :!ol.al�in!'---ulfel"!l nunrtr�dG Qf 
"'mut1n� m�n�y-�-:i\vln:: h"I"�Oiin,; In �t.H) 11.r.d ft.�.� :11�ert1�, K��:.�[c���s\����:rsw!bt�� 
yuur uld eq -.h::.m�:nt in 'roil.�• 

Cl!kTRAL CAM Eft. CO. 
lk!pt. J-10, C.tttCP.OiO 

;--liihtd tiJniJt4 fiiR/HmiJ --·· 

: �:JO So, Wabruh Aw • •  Dept. J•10, Chh��a, U. S. A. 
I CASlf 0 �.��clf£eJ>�r.t{;&l0�--s�J�.r����()o)�;t�·��tfo�; Oi-MOiWY I Back. 
1 C.O.D. C Send me Dat'kF'()om Set, �o. ------• c.o.D. I will 
I ��r���.f�.r��nG�iTA�te-�-d ���t'���,.g: and. po:�t3.ga . 
I PREE BOOK c Send rt:�.e, 1Yi.'thQU.t ¢-bllgtt�tton, Ttew l'"R.EE rr.on-.y-1 n:ving IU.rgai.D. Boo� of conwra111= lind S1JppJ1e5. 
I 
I Na.me - ---------- ------ -------------------------•• .. •• : 9tr@Qt & 1'\u:u�r--------------------------·--·--------

1 c� ·-·-----·------------------------ltattr ----------
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$35 ONCE-NOW $850 
:1Iany model builders are not aware o£ the fact that 

the G. H. Q. gas engine once sold for $35 each and the 
clemand was so great that there was a waiting list (){ 
customers. :i\Iass production methods and enthusiastic 
customer reception have enabled us to lower our price, 
postpaid, to $3.50 for a fi11ished parts set and $12.50 for 
the completely assemLleU motor. 

1 Port 2 Stroke C.rck­
��., Stroke-
lJ" Bore-

300-12.000 R.P.)l.­
Wej�bt, 12 oz. C\Iotml­

Tmm H." PrGD. 
8" Pltcb­

Bearinp; Surface, 
%"::s:l�"­

Crankshaft, i� " Diarn.­

Rvtation, Either Dil·ection 

Flies model 
olanes uo to 10 foot wing-­

f;fl\'eacl ; also used 
fat· bool�. etc. An engineerin.e; tri-u m p h  ar:comolishcd 

<1ftcr :rears of researl'h. 
Xo on. gas or butteries 

included. A tini.;hea fiywhe<>l 
mounted on eHn' as�elllbled 

motor. 

WARRANTY-GIVEN ONLY BY G.H.Q. 
"\Ye \\"arrant Pnch new G.H.Q. trasolint' endne manufactured by u�. lo he free from defect;; in m<�tl:'rial and ,,-orkmomship und�r 

normal use and !>enke. our obligation under tlll� \\·arrantl-' bein�; 
limited to malting good at our factory, an�· part or parls thereof, 
whicll shall, within ten (] I I )  dnn after <leli ·,·et·:.· of such motor 
to the Origina l purchaser. he re turned to u� with tran:o.nortation 
charges Drepaid, and which our rxamination shall disclose to 
our �atisfaetion, to 11a>e been thus defectt-re: this wa rt'anty being 
expressly in lieu of an other wananUe,:; expressea Ol' impli('(l anti of · all otlH:r obli gations or liabllitie.i on our part, and we 
ndlh<'r a�sum� nor uuthot·ize any olller person to assume for u:; 
am t1thtr liahillty in connection with the sale of our G.H.Q. 
gasoline engine." 

NEW ! ! A P O W E R F U L  G A S  
ENGINE O F  1000 USES 

The r.ompart <lesi .::m and li:;-ht ""t'lght of this �nglne and its 
''Quality'' r-on,tl-union ,,·IJirh iJlrlude'i a rounter balanced crank­shaft, balJ llt'arint::�. and a �E"n�ith(' :fi;riJall goHrnor, muke;; tt 
the logical (•hoice for operating bic·:ycle::, waslling machines, small 
g<:inf'l"ator sets, watEr s:r�tcms, centrifugal pumps and couHtle�s other inst.allatir:ns where d('TJclHla ble. eeonomical pawn is re­QL.lh�d. SPEEDS-ISOO R.P.�I.. 2400 R.P.:\I. unll 31100 R.P.�I. 

This t'n�inc- i :;  suit able fol' puwel'ing mitlg!:'t car:l, scooter�. 
iJic:Ycles and other home proje<'t�. 'file prl<'e or thi� complete 
engine (need::; (llll�· �as nnU oil to operate ) ii> $-:10.00 F.O.B. 
New YoriL Send Cln.!Y $2.C.O and we will ship C.O.D. for the 
balance. 

4 Cycle Foot-starter 
% to '!4 H. P. Mufller 

Ball Bearings Goveraor 
Air Cooled Magneto 

Compact Portable 

NEW CASTING SETS 
"-�e now offer. for the first time. gas engines, complete with 

full size nlan and rough e:asting;;, �ccurate)l· made for ea;;y 
machining, including pi�ton, cylinder, Cl'ankshart, ct•ankcnse, 
connecting rod, etc. E\'rnthing furni.�hrd rxcept gas, oil and 
ignition J)arts. which c<�n be obtainecl at. little extra cost. lr1xt�'" n� H.P.) . . . . . . . . . . . . . . . . . . . s 5.oo 

2"! 211 (1 to 2 H.P.) . . . . . . . . . . . . . . . .  15.00 
Hhioped E:..:nre�s CollecL 

Order direct or trow YOUl' nearest dealer. Dealers Write. 

SEXTANT $4.50 POSTPAID 
A n  accurate. reliaiJle and s('lenUflc imtrt1ment-Not A Toy 

-<·mnplete with in�truction� an(] table:> fol' mea:�uring distances, 
latitudes. making charLs and maps and many other uses. 

G. H. Q. MODEL AIRPLANE CO. 
854A East 149 St. New York, N. Y. 

"Daylight" Tanks from Bottles 
[Continued from page 106] 

For the cover, cut a piece of plywood the same 
size as the paper collar, fasten a part of a large 
spool to one side of it and drill holes in opposite 
corners to take pieces of rubber syringe tubing. 
Cement two layers of innertube patching rubber 
to the bottom of the cover; cut holes in the cor­
ners over the holes in the plywood and cement 
the rubber tubes in place. Let one of the tubes 
project about 1/z-inch and double it back so it will 
hold a piece of glass drinking tube, then cut the 
other tube off flush with the rubber sheet. 

All that is necessary now is to slip coil springs 
over the rubber tubes to keep them from col­
lapsing, and wind them around the spool. Wrap 
a second layer of paper around the bottle, letting 
it project one-quarter inch above the first layer, 
and dip it in wax. Give the outside of the bottle 
several coats of black paint to exclude all light 
and secure the cover to the tank with a stout 
rubber band. 

To load the tank, place two films face to face 
and slip them into the tank. They should spring 
away from each other at least a quarter inch in 
the center. If the bottle is a little too large, or 
you wish to develop four films at a time, fold a 
piece of celluloid to from a series of channels for 
holding the film. In loading the tank, slide two 
films partly into the tank and place the celluloid 
strips over the edges of the films, then slide the 
whole into the tank. The other films can be placed 
in afterwards. 

To bend the celluloid film holder, place it in 
hot water for a minute and bend it while it is 
still warm_ Set- the creases with a warm, but 
not hot flatiron_ If the iron sizzles, it is too hot. 

The tank should be filled through the hose in 
which the glass tube is inserted. This should 
reach almost to the bottom of the tank to keep 
the solutions from spattering on the films. 

Fish Yield "Liquid Gold" 
[Continued from page 130] 

Baudette is reaping a harvest from this new 
industry. It looks like a gold rush town, with 
people talking excitedly about the new liquid 
gold, the term by which the oil has come to be 
known, that is pouring money into the pockets 
of the fishermen. 

The discovery of this new oil has proved bene­
ficial in several outstanding ways. It has es­
tablished a business for T. H. Rowell and his 
father that is growing by leaps and bounds. The 
modern plant on the shores of the Lake of the 
Woods employs a large nwnber of people and is 
taxed to capacity. 

Air pressure on the body of an average sized 
person amounts to about 14 tons. 
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Reveals Mysteries Of Life 
[Continued jTcnn page 122] 

before seeing numerous evidences of this omni­
present tragedy of life. 

As you will soon discover, slides made from 
cultures as directed thus far will dey out rather 
rapidly, and it becomes necessary to add a drop 
of water at frequent intervals to prevent such a 
catastrophe. Take a drop fron the same culture 
as the one under inspection and place it just at 
the edge of the cover glass. If properly done, it 
will run under the cover by capillary attraction 
and will not wet the top of the cover. One method 
of prolonging the study period is to coat the edge 
of the cover all around with a thin ridge of vase­
line, placing this side down in making the slide 
and thereby sealing in the fluid and preventing 
evaporation. 

The depression slide forms a veritable micro­
cosmic aquarium. This item has a spherical con­
cavity ground into the center of one surface, 
and will hold several drops, which may be covered 
and sealed with vaseline and thus provide more 
material than a plain slide can do. Or you may 
try a hanging drop suspension; place one very 
small drop in the center of a cover glass, invert 
!:lis over the empty depression, breathe into the 
cavity to moisten its content of air, then settle 
the cover glass in place. The organisms con­
tained in the drop have a great degree of free­
dom by this method. 

Dilute a few drops of tincture of iodine with 
approximately 100 volumes of water and use this 
dilute solution as a stain, adding one small drop 
to a slide rich in protozoa by allowing the iodine 
to nm in under the cover. This chemical will 
kill and stain all the forms of life present, bring­
ing out the nuclei of cells; those small, central, 
governing bodies which are often invisible in life. 
Diluted mercurochrome may also be similarly 
employed. Neutral red is an example of a dye 
known as an intra. vitam stain, since it will color 
without· harming or killing. 

Start rearing some microcosms of your own by 
placing tap water in a battery jar or fruit jar and 
allowing to stand for two days to exhaust the 
excess dissolved oxygen. Then push in and 
submerge a handful of dry hay in one jar, some 
lettuce leaves in a second, and any other plant 
material you may wish to try in a third. Allow to 
stand uncovered for a few days, then place a 
glass plate across the top of the jar to keep down 
evaporation. 

The cycles of life that develop in such situations 
are truly amazing. Bacteria appear and feed on 
the hay. Then come small protozoa and then 
larger ones; finally worms and rotifers;-each 
cycle feeding on the preceding one until at last 
all the energy is exhausted and the life dies out. 

One gadget you can make for yourself if you 
like mechanical operations is a device to compress 
the material between slide and cover glass by 

[Co1ttinued on page 139] 

• Step in to the nearest 
dealer's and ask to see a CLIPS HAVE­
the dry shaver that substitutes the com­
fort of CLIPSHA VING for the nuisance 
of old-fashioned shaving. CLIPSHAV­
ING eliminates blades, brush and lather. 
It does away with sore skin and cuts. 
And it's more economical, too. 

LOOK FOR THESE CLIPSHAVE ADVANTAGES: 

1. Two-way visible sha.vinr: edl:'e-CLIPSBAVE 
shaves alonl' th� outside edC'e, enablinG' :rou 

to get smoothJ fast. professional shaves. Try trim­

min" sideburns, mustache or beard-you '11 note 
lmmeclla.tely how much superior CLIPSBAVE Js. 
2. Powerful. silent trivle�imvuJse motor-swift 

and vibrationless, OLIPSHAVE'S matchless 
motor is a. triumph ol Drecision manufacturing. It 
will last for years. 

3. V -shaped notches In tbe dipping heacJ, per­
mit every type of hair to enter and be sba.ved 

10fr :skin-close at amazing Silted, 

4. Clog-proof eonstructlon-CLIPSHAVE needs 

no oiling and it is self-cleaninl'. Hairs simply 

� get into the mecbantsm. 

5. Electric core! is: permanently attached, which 

lessens the danger of dropping the sha.ver. 
Don't be a. slave to your morning sha.ye 
any lon.-er-stop ln a.t a dealer's: todaT 
for a demonstn.tion of CLIPSHAVING. It 
there is no dealer near you, write to 
Dept. M, CLIPSHAVE, Inc., Port Chester, 
N. Y. CLIPSHAVE Is fullY cuaunleed. 

Listed in the U. S. by UndP:I"\Hlters LalHJntories and appro>W. for sa.le in C'ana(.)a by lhe IIydro Electric Comrui;tion or Ontario 
Price in Canada - $ 1 1 .50 

Victor A. Smith, Ltd.-Lumsden Bldg., Toronto 
ht. Nos. 2,0'1''1',361 &: 2.078,B9G. Other Patenb PODdiDS 
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YOUR +tOM£ CAN NOW 
CUAN NO-WORK 011. 

AT A .!ENSATIONAJ. SA 

Amazing Low Fuel Cost ! 
e NO BASEMENT NEEDED e ABUNDANT HEAT FROM LOW 

PRICED FUEL e CLEAN, AUTOMATIC 
e UNIFORM TEMPERATURE • BEAUTIFUL DESIGN 
e WITH O R  WITHOUT ELECTRICITY 

Think or o\rntng this fine new 011-
Burn.lnJ.t Heater for only $40--en­
Joylng MORE Heat , . .  CLEAN 
Deat . . . UXIFOIOI Heat . • •  
�heaner than cau l! \Yrtte today 
fat free book showing LACO'S new eomDiete home heater wUh ( 1 )  
famous LACO "011-Saver" Burner. 
sante orlnclple RS used by LACO 
for 11 Years. recently improved ! (2) new-t)·pe 
lnner Heatlmr Unit with 20% extra hL'<l tlnt: 
surface, actually delivers 20% to 40% )fore 
Heat!  (3) selr·t'Ontalned fuel tank! (4)  bc-IIU• ��!�1 �:��!'?e �teel cabinet-ALL at an A.mazin� 
Quiet! R"Rie ! Rlmole heat adJustment. Clrcu• late�. humtdlfies air. Choice or 4 sizes-two tor small homes, 1·equtre no electrlcJty-two larA"e models ct�Ji,•er up to 120,000 b.t.u. of hfi'at, enoU&"h fat· largest bonus, store:>, etc. Built by one of the large;;t e�r.Jusl\'e oil-burne1· manure.cturcr!;. 
F R E E B 0 0 K ! ���Po/o�1•1�:�� LfrCO ouOi����inf�u·n��:=i�ebogn: 
�����;ie:e�11 h�-n�::. b�k�0:l;.��Yjn�d�A�0�'s S��u.fb:J'ilfi and Min­
D E A L E R S : �e??vec�·i:s?eabe:��dvf:g'm�0��u� d��r��t!f1t;· 8�,;�� �;:giit1 d'tf::.s. Je��r��sui:�·:�J,I lic�p�Aii�e��ai�r�r�Y£>.u!\:t��kiirf.1�r�i� 

LACO O I L  B U R N E R  C O . ,  c:l��o"�o� ��wA 

,,.,. �Price 
Yours for 

a D a 

PORTABLES 
Braud new 1937 Fen• 
tberwelcbt atroamline 
portable at 1peelal low 
price and eai!IY terrna­
lOdaytrial.FreeCat.alo .. 

LIMITED OFFER -ACT AT ONCE! 
:ne:n�Le'!r� ����:��.·�'::t;::l�ir:�; 
�d d.��:Y;�i::c�.,:,ct�ou�.;t F�!!iT�t 
-witbout abllcatiora. Limited eupply. 
.4ot at oraee. ATaid di1appolDtm•nt. 

�����cc��:·n�:tr:;.� "Iii each typewriter. 
INTERNATIONAL TYPEWRITER EXCHANGE 

231 W. Monroe St., Dept. 1005, Chl .. ao, 111. 

Animated Jumping Horse 
[Continued from page 98] 

front wheels are merely drilled at the center for 

the axle of No. 10 wire, but the rear wheels are 

drilled at the center and again at a point %-inch 

off center this is for the crank effect of the rear 

axle. 
Nail the hurdle to the top of the base and nail 

and glue the front and back pieces to this top. 
Carefully measure the width of the base and as­
semble the side pieces, washers, wheels and 
another washer in that order. Form a loop in the 
ends of the front axle to retain the wheels. With 
the rear axle, bend the crank first, then assemble 
as with the front assembly. Bend the ends as 
shown in Figure One to fit into the rear wheels, 
then nail and glue the assembled sides to the top 
of the base. 

Using a flat head wood screw fasten the jockey 
to the inside of one of the body pieces, but do not 
tighten, as the jockey must move. Now tie two 
short rubber bands to connect the screw-eye in 
the jockey to the eye in the head and tail piece. 
These should tend to pull the legs DOWN and 
cause the jockey to follow the movement of the 
head piece as the screw-eye slides on the horse's 
neck. Tie the ends of a cord to the eyes in the 
head and tail pieces. Drill the top piece of the 
hurdle through the center with a !fa-inch drill, 
and likewise through the base at the center. Pass 
the cord through the hole in the top of the hurdle 
and assemble the other half of the body as shown 
in the details. Nail and glue the top of the hurdle 
to the halves of the body and attach hurdles to 

uprights. Pass the cord, through the hole in the 
base, to the crank by means of a small wire ring 

which prevents the cord from winding. Some 

adjustment may be required but this is simple 

as the rubber band assists gravity in forcing the 

legs down while the crank pulls them up. 
Enamel the finished toy in gay colors and insert 

a screw-eye in the front for the pull string. 

Taking Indoor Portraits 
[Continued from page 135] 

as desired . The relrtllar 25c photoflood bulbs were used. 
The exposures ,·nried from ! / 5th to ! / l Oth second on 
Panatomic film at the full opening of the F 3.5 lens and the 
camera w as six feet from the subject. 

This equipment and the facilities mentioned are certainly 
within the reach of every amateur. yet it will be apparent 

from the diagrams describin� the set-lip for each picture 

reproduced here that quite a number of different effects tnay 
be obtained merely hy shifting the various units about. A 
strong light from the side was obtained by having the light 
about three feet from the side of the subject, while the 
relatively weak general li�ht was obtained by moving the 
chair hearing the clamp-on reflector some distance away. A 
s11ot1ight effect without a spotlight '''as achieved hy placing 
a light back of and above the subject so that the l ight bean1s 
came down at an ang-le. Ordinarily lighting with reflection 
from the side wall uscreen" to tight the shadow side of the 
face was the result of placing the douhle reflector at a 45 ' 
angle in relation to the sub.iect and lightinR" the "screen" 
by directing the light from the clamp-on reflector in such a 
way that it hit the reflecting wall at the correct angle 

The diagrams tell the story of what was done about the 
li�hting in each case. You may try these arrangements, if 
you lik�. but they are not the last word, They are merely 
suggest10ns. 

1. 38 Accept No S1<bstit11tes! A lwa)·s Insist on the Adt'ertiscd Brand! 



Reveals Mysteries Of Life 
[Continued from page 137] 

means of a fine screw which is capable of slow 
and exact adjustment. We have mentioned that 
movement is an attractive feature of the micro­
cosm; but when you wish to study details under 
high power or to take a photograph-then all this 
rapid movement becomes a handicap. The larger 
forms may be compressed to the point where they 
cannot move, yet without enough pressure to 
cause them to burst. The accompanying photo­
micrograph of Daphnia was obtained by this 
means. 

Use aluminum or brass for the plates and brass 
rod for the pins and posts. The bottom plate is 
drilled about 1/32-inch smaller than the circular 
piece of glass to be used, the latter cut from a 
thin slide or utilizing a heavy circular cover 
glass. Rout the hole to the exact size of this 
glass and just deeply enough so that the glass 
is slightly above the surface of the metal bottom 
plate. A deeper trough is cut outside of this to 
catch any overflow of liquid. To one side are 
drilled two small holes into which are force­
fitted the post and guide pin. 

A hole of the same size as the one in the bottom 
plate is next drilled in the compression plate, but 
the sides are tapered outward. Then cut the 
piece of metal to shape and size. Solder on a 
short piece of rod and drill rod and plate to make 
a sliding fit over the post of the base plate. Mark 
up the top of the guide pin with a soft pencil, 
then slide the compression .plate assembly down 
the post so as to mark the point where plate and 
rod should be drilled to receive the guide pin. 

Tap the hole in the brass rod for a short dis­
tance at its upper end. A short piece of larger 
rod is then turned and threaded to fit this, 
knurled 5 116-inch from

· 
the threading, drilled 

and tapped for the fine thread of the adjustment 
screw, !ind then cut off. The screw is turned from 
a piece of brass rod also, but if you lack facilities 
for this sort of work, purchase a nut and bolt 
with the finest available thread. Solder the bolt 
to the top of the sliding rod and build up around 
the top of the bolt with solder which is later 
filed to a neat, rounded end. Plastic wood can 
be moulded onto the top of the bolt to form a 
knob of convenient size. 

By means of liquid solder, a tension spring is 
next fastened to the top of the post. The com­
pression plate and drilled rod assembly is slipped 
over spring and post so that the spring can be 
snipped off even with the top of the drilled rod. 
Thus the spring will act as long as the compres­
sion plate is not touching the bottom plate, and 
no unnecessary pressure will be accidentally ap­
plied to the two glass parts. The spring is now 
attached with liquid solder to the brass turning 
which fits the top of the drilled rod, then smeared 
with the liquid solder. Slide the compression 

[Continued on page 141] 

BETTER 
JOBS 

�f1.r,j����� every walk • e p r actical 
in DRAFTSMAN­

SHIP will prove valuable. You 
will be amazed at the speed with 

by 
which you can Jearn in your spare time 

Engineer Dobe's PRACTICAL METHOD. 

MORE PAY 
In all industries, Drafting leads 
the way. Draftsmen must be 
used, and their work comes first. 
Recovery in industry and build­
ing is definitely on the way. 
Many trained Draftsmen will 
be needed on better jobs at 
better pay and s4orter hours. 
Prepare NOWI 

Industries That 
Need More Help: 
A U T O M O B I L E  
M O T O R  B U S  
A V I A T I O N 
E L E C T R I C I T Y  
MACHINE BUILDING 
B U I L D I N G  
CONSTRUCTION 

FRII BDDK 
I will teach you in a: very short time by mail in your 
spare time until yott actually have a desirable 
D1·ajtsman's job, or prepare you for better pay io 
the job you now have. No High School or previou�J 
experience needed. You must be entirely satisfied 
with my personal training UNTIL COMPETENT 
and until assisted to a position, OR YOU GET 
ALL YOUR MONEY BACK. Send the coupon 
below TODAY! 

All Tools 

r----ltfAIL THIS COUPON---, I ENGIN EER DOBE, Div. 473 7 , libertJyllle, lll. I Send me your free book, "Successful Draftsmanship" I 
I and explain how you assist your graduates to good I I positions as draftsmen. 

i ::�:;����-�:·_:=:��=-::�_::·-�-�-��:�_::�_-_:::·---�_-_:�--�;�:�:.��:�::�:= I 
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Thousands have found it easy to 0\\'11 
America's finest diamond rings, watches, 
silverware or jewelry by the Santa Fe 
�t�iilf���v�iu����tf�ndfiJ��b��li���� 
ware from world-famous companies, and 
the great Santa Fe Specials-offered to 
i;''J ft�e�i�'j"�J�.I'itct:�:ices on confiden-

A Few Cents a Day is the Santa Fe Way 
That watch or diamond you've always wanted, longed for-you needn't wait any longer for it. The 

Santa Fe wlll trust you-Jet you wear the 
watch or diamond you want while 

you pay only a few cents a day. 

Don't Pay Extra For Credit ! 
No honest person should pay extra to have someone 
trust him. The Santa Fe trusts you the way you want 
to be trusted-straight from the shoulder without 
anY extra char�es. extra fees. or taxes. You DaY 
onl:r the low adrertised cash price in small monthTe 
payments. Send for 1937 Catalog N O W !  
FREE l�d�:."'�;-t8';i'���M��·E��"%'i��··�� 
ndults. Send your name and address. and the 
beautiful catalog will come to you by return mail. 
Do it now while you think of it. 

SANTA FE WATCH COMPANY 
Doot, 

concentrate your talents on Inventions that wlll pay RIG MONEY. 1936 'Edition of 1500 NEEDED 
INVENTIONS hy R. F. Yates tells what inven­tions manufacturers NEED badly. DC!scritles in 
detnll 1500 Needed Inventions in these fields: 
General Problems; Automotive; Electrical: Me-

Also cpapters on the ���n���t ��!:J'eiJa��v!�:��:.n�nJI8o�0�e\���it�':t·­
���i 1:!-;::v:�·:;sb��Ifo�t;�t'-'�i� i�ci�n!or�rtu;��P��· faa;:c���l ��ef�e0�1� 
��� 'K���Jn���tig�� w,��rkf�gyg� \1�'ter::��������b�dy ';���t�0�� b'i!�� sarge cloth bound book, 250 pages, nine blg ch.t�ptel'S. Only $2.SO. 
w5'�PP�p�g!�g-�0�f �gu '';;��l���h 1��ph ��dEe��p IlNn��Nd�\?g��ecf�h�i· days' examination, return it and get your money bac.:k. 

INVENTORS' SELLING GUIDE 
���5.and1��hee,r{c,:�. s����ft��en�e�ido: �';.pa:,_�n\�� �a���: noted authority on inventions, gives elassifted list ot nearly 1000 manufacturers who buy ideas. Tells how to sell unpatented Inventions safely, how to sell chain stores, how to price inventions. selling by 
����:ic�ndTne1is 8�!ta1e�n°i�t;!���.' ���"t �"�'�d a��i;t Law, Royalty, Contracts, Patents Pending, Financing, 

Also: Take Out 
'Your own 

Patents, $1.00 

G y p Schemes, Selling 
Methods. Cloth bound book, 224 pages, 15 chaptel"S, 
postpaid $2 (or C.O.D. 
plus posta�e.) Satisfaction 
guaranteed. 

BOTH BOOKS FOR $4.00 
if ordcre<t at one time 

\Vrtte for FREE specimen page� and complete catalog of valuable books for '::-:���==__,,-..1 inventors. 
DONLEY P U B L. CO,, 509 Fifth Av. Dept. M-10, New York N. Y. 

Making Unpat­
ented I nventions 

Pay, SOc 

Build "Holly'wood" Floodlight-
[Continued from page 105] 

they will last even longer than ordinary light 
bulbs. No dangerous knife switches or costly 
special switches are needed; the two switches used 
cost but fifteen cents each at any hardware or ten­
cent store. 

The total cost of this Hollywood-power flood­
light is surprisingly low, as you can see by look­
ing over the layout of parts in Fig. 1. Screw-ring 
porcelain sockets solve the socket-mounting prob­
lem and at the same time give extra room for the 
large bulbs. 

The positions of the socket holes will depend 
upon the size of dishpan and the type of sockets 
used. With a 15-inch diameter pan and No. 2 
bulbs, the centers of the socket holes cannot be 
more than 2 inches below the rim of the pan. 
Space the sockets equidistant, punch the centers 
with an awl, and lay out llt':!-inch diameter holes 
with a compass or dividers. You can cut these 
holes out of the thin aluminum most easily with 
a sharp pen-knife, using a half-round or round 
file to smooth rough edges. Incidentally, if you 
plan to use only the smaller No. 1 photoflood 
bulbs, these holes may be considerably deeper 
in the pan. 

Now cut two 5-inch diameter discs from quar­
ter-inch plywood, and cut a 4-inch diameter hole 
out of one of the discs. Cut out %-inch wide 
pieces radially out of the resulting ring at equal 
distances and nail the three segments to the other 
disc. This provides slots for the socket wires and 
plenty of room under the socket-mounting disc 
for making connections. Mount the sockets in 
position with wood screws after drilling the four 
holes for the wires. You can follow either the 
pictorial wiring diagram or the schematic circuit 
diagram when wiring up the sockets, switches 
and the connection cord. Solder each connection, 
then cover with rubber and friction tape. After 
testing your wiring, mount the switch unit on the 
back of the reflector with wood screws, and as­
semble the sockets in their holes. 

The strap hinge needs some alteration before 
it is ready for use. Saw off one head of the hinge 
pin, force out the pin with a blunt punch, and 
make a 1% or 2-inch saw cut down the center 
of the "Y"-shaped half of the hinge so it can be 
squeezed together more easily. Now, when the 
%"x3" carriage bolt is used as a hinge pin, the 
hinge can be locked in any position simply by 
tightening the wing nut. If there is too much 
play in the hinge, to permit this, or the hinge 
binds in certain positions, file the bearing surfaces 
down enough so you can insert a thin washer to 
take up all play. Fasten the hinge to the inside 
of the reflector with two flat-head stove bolts, 
using large washers under the nuts on the outside 
of the pan. Cover the outer half of the hinge 
with electrician's rubber tape, so it will not 
scratch the furniture. 

Last, fasten to the rotating head of the clamp 
[Continued on page 150] 
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Reveals Mysteries Of Life 
[Continued from page 139] 

plate assembly into place and hold it to the base 
plate with rubber bands until the solder has 
thoroughly set. 

If the adjustment bolt is now screwed in until 
it rests on top of the post, further turns will 
raise the compression plate. Continue still fur­
ther and the guide pin will be cleared, allowing 
the compression assembly to be swung around. 
Now smear the bottom of this plate, around the 
hole, with Plasticene modeling clay and press a 
rather thick, square cover glass in place to cover 
the opening. Put a drop of water containing the 
specimens to be e:x:amined in the center of the 
glass of the bottom plate, bring the compression 
plate around and engage the guide pin, then 
turn the adjusting screw until the top glass 
touches the water. 

Now place the compression slide on the stage 
of your microscope and secure a focus on the 
object. Continue to turn the adjustment screw 
until you observe that specimens cease swimming 
about. This must be done very slowly as the 
slightest excess of pressure will suddenly burst 
the animal. Use a water bottle filter to absorb 
heat in case you make this study with artificial 
light, as otherwise the drop of water on the slide 
will soon become so hot that specimens will be 
cooked. 

Next month we will invade the mysteries 
of that va�t world which exists among the grass 
blades, getting closely down to earth with a 
microscope to peer mto the precincts of insects, 
most numerous of all animal groups. 

Swamp Lands Bring Fortune 
[Continued from page 126) 

sold to chemical companies for the manufacture 
of bromine and magnesium salt.<l. 

Additional brine is pumped into the crystalli­
zation ponds as they are drained, until the salt 
has crystallized to a depth of four to six inches. 
'.I'his period lasts from March to the first part 
of August, when the salt is ready to be harVested. 

Gathering the crop is accomplished, in these 
modern times, by simply loading it into small 
dump cars which are drawn over a portable track 
laid on the hard surface of the product itself. 
The cars are hauled by gasoline engines and 
taken to the machines which wash and stack 
the salt in immense piles of 75,00() tons each. 

The final process is thorough purification and 
drying, which takes place in batteries of triple 
vacuum evaporators, located at the central plant 
ol the Alvarado Salt Farms. 

An attempt to standardize cannon was made 
in the sixteenth century, because so many types 
were being made. 

TES TED SYSTEM O F  DIESEL 
.A.ND GAS ENGINE TRAINING 
To qua1ih· for a �cod Dlesel job :you must rec:eh.•e training 
in an institution that can offer you prllctica! instruction. At :\ational Schools ''OU actually work on the latest equipment, 
including JH'actica)]y every approved tnake of Diesel engine. 
You get the kind of instruct10:1 that se '"'""' yo\\r evtr;r day 
needs in the Dies�l fi.eli after you ha \'e gradLlO.ted. It .s the 
type of training- you can "cash in'' on� You are trained 
under the direct, personal superyision of licensed Diesel E:�gineers. 
Diesel Electric Power 
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UAL E Q U IPMENT 
!Zittlrt ill 'I(IUI( OWH !wme 
IN  YOUR SPARE TIME 

Get into a growing industry that of­
fers steady work. better jobs� good 
pay and a real future . Revolutionary 
new plan brings practical training 
right to your door. Learn at hom�··· 
do actual jobs in your own electncal 
workshop . . . rwe furnish dozens of 
items of electrical equipment at no 

extra cost with the course to make training easy and help you 
earn extra spare-time money. 
EA R N  W H I LE YO U LEAR N 
There's no need to give up your present job until yon are trained 

for an electrical job . . . opportunities t:o\ make $5, $10 or m.ore 
a week while training · · · y�u! spare SEND FOR THIS 
ti��tl�a{E�i����- 1Ke�o �;h�n��1�a��: FREE BOOK • · · 

rng as you learn. You don't need previ_ous Now! 
����;

n
t;ac�r i?' nig; :ti:fi��� U!?tur�� 
TODA V for big Free Book and 

about this amazing new plan of 
training. There is no obliga• 

salesman will call on you. i:i:EciftiiC IN5TITU1.�;,!�:io, Ill. 

FOR PROFIT 

As America's largest and foremost manufac­
turer of oil filters, let us state clearly that 
the purpose of filtering oil is to- save money in 
repair costs, and eliminate engine wear by 
keeping oil free from all foreign matter and 
abrasive material. 

The positive protection of genuine PURO­
LATOR filters does just that, and does it s o  
effectively that the oil retains its clear, natural 
color. 

PURO LATOR filtration is mechanical only. 
V\T e make no pretense of refining or adding 
some strange and marvelous chemical to your 
oil. We offer no recommendations as to the 
usable life of oil. 

We do main tain that genuine PUROLATOR 
filters do their inten ded job better and longer 
than other filters. Car manufacturers bear out 
this fact by making PUROLATOR their 9 to 
1 choice over all other filters as an item of 
original equipment. They select by test. Gen­
uine PUR O L ATORS are genuine money savers. 
Motor Improvements Inc. ,  N ewark, N.  ]. 

Where Playing With Fire Pays 
[Continued from page 126] 

your invention is completely doomed. Often only 
minor corrections are necessary to win approval 
and the object is always the better for it. 

In this connection, laboratory officials ask that 
it be clearly understood that examination is made 
only of products secured from the manufacturers 
after commercial production has been started. 
No consideration is given to the efficiency of a 
device, the concern of the Laboratories being 
limited solely to conservation of life and property. 

Someone will possibly wonder why manufac­
turers themselves do not consider the problems 
settled here. - The answer is that they do. Mil­
lions of dollars are spent by industrial organi­
zations itJ. research to make their products safe. 
But manufacturers have a different viewpoint. 
Primarily, their aim is to increase efficiency of 
operation at the lowest possible production cost. 
When automobiles were first built, no one was 
deeply concerned over the fact that spark plugs 
were often but an inch or two removed from the 
gHsoline tank. The Underwriters' Laboratories 
changed all that. 

In April, 1917, fire at Atlanta, Georgia, destroyed 
1.938 buildings with a loss, including contents, of 
$5,500,000. Contributing to this disaster was the 
fact that yards and yards of city fire department 
hose burst at the critical moment, rendering the 
fire fighters helpless. Today, the fire prevention 
engineers have practically eliminated that trouble. 

A considerable proportion of all fire hose now 
manufactured is submitted to inspection of the 
Laboratories' representatives at the factory, whi1e 
further examination is made at Chicago. In the 
equipment provided for this purpose in the hy­
draulics department is a giant pump, "Goliath," 
capable of sending a stream of 1,250 gallons of 
water a minute under 500 pounds pressure to the 
square inch, through the standpipe system of a 
100-story building. 

In recent years, the market has been flooded 
with "bootleg" electric extension and heater cord, 
of sub-standard quality and, as the price is low, 
it represents a tremendous potential threat to 
the insurance business. To head off this danger, 
manufacturers co-operate zealously with the 
Laboratories to get their product certified. In 
1934 alone, more than 100,000 miles of cord, enough 
to reach four times around the earth at the 
Equator, were examined and the Laboratries' 
symbol of approval placed on it a five-foot inter­
vals. The job possessed heroic proportions, but 
it is serving to safeguard millions of homes from 
possible loss. 

One by-product of this effort was the discovery 
that the actual life of flexible electric cord, under 
tests on a special machine, was between 300 and 
400 operations. Why this was true was deter­
mined and a method devised to build cord proper­
ly. Today the minimum requirement for this 
product is 3,000 operations and some cord is 
produced guaranteed up to 10,000 operations. 
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Douglas-Builder Of Planes 
[Cmttinned. from page 48] 

sold to the governments of Peru and Norway. 
Following this, the famous "D. W. C's." (Doug­

las World Cruisers) were designed and built far 
the U. S. Army's 'Round the World' flight. De­
signed to be used as either land or sea craft, two 
of the original flight of four machines completed 
the jaunt around the globe, making the trip in 
175 days. This flight brought the first wide spread 
fame to Douglas ship<, and rightly so, for they 
were the nrst airplanes to ever circle the globe. 

After this, the 0-2, forerunner of the modem 
Douglas observation ships, was brought out. This 
craft differed from preceding Douglas designs in 
that radiator was stre:lmlined into the fuselage 
lines instead of being left out in air stream. 

It is interesting to note at this point that Doug­
las has built more tfuln 800 machines of Ute 
observation type. In addition to being standard 
service equipment with the U. S. Army Air Corps, 
they are standard with the Chinese National Air 
Farce. 

While reviewing the various craft built by 
Douglas, mention should be made of the M-1. 
This Liberty-12-powered m:lil plane could carry 
1000 pounds of mail, and was the standard plane 
of the Post Office Department. These machines 
replaced the veteran De Havilands and set a 
record of thousands of miles of flying over the 
various air mail routes of U>e nation beiore they 
were honorably retired from service. 

Among various military types and models 
brought out, the C-1, T2D, PD-1, BT, P2D-l, and 
B-7, were outstanding. 

The C-1 was an efficient Liberty-powered-bi­
plane which was used as a military transport. 

The T2D, built for the Navy, was fitted with 
air-cooled radial engines. It was available with 
either twin floats or wheels and carried a torpedo 
slung beneath the fuselage. 

The PD-1 was the first flying boat ever built 
by Douglas and was used as a patrol ship by the 
Navy. Like the T2D, it was equipped with air­
cooled engines. 

The BT, a long nosed, equal span job, proved 
to be an outstanding basic training plane and was 
built in quantity for t.he Army. 

The T2D-l, an improved version of the T2D, 
was also available with either floats or wheels 
and featured a tw1n rudder tail group. 

In 1930, Douglas entered the bombardment field 
with the }lroduction of the B-7. An unconven­
tion�l, gull-wing monoplane, this craft was a 
distinct advance over the bam bing craft th�n in 
service use. The machine was powered with two 
600 h.p. Curtiss Conqueror liquid-cooled engines 
mounted on either side of the fuselage in well 
stream1ined nacelles. The landing gear retracted 
into the rear of these nacelles. The original 
machines of this type had a high speed of some 
158 m. p. h. The later models, however, showed 
speeds of well o\•er 185 m. p. h. 

[Continued on page 144] 

F i n e  Wo rk B egi n s  
with a Dissto n Saw 

Nl!fiJI The Disston DeLuxe i s  the finest home 
workshop saw you can buy, Dis5ton steell 
Disstun workmanship , ofthe highest staDdard I 
On any job you do, Disston DeLuxe means 
easier outting. On som�thing that is a real 
oballenlte to craftsmanship, you will realize 
that the easy, accurate cutting of this line 
blade is the beginDing of line work. 

Ask your dealer for this sow hy name: 
"Disstan DeLuxe", etched on the blade. See 
the high, smooth finish • • •  accurate fitting • • •  

keen teeth, that bold their cutting edge. Own· 
enbip of 11 Disstoo DeLuxe Saw io of itself 
ins pi ratio11 to build pieces of which you can 
be proud. 
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Have More Ga10e 
For Your Hunting! 

FREE 68-PAGE B O OKLET TELLS HOW 
Improve your game supply and have bet­
ter shooting in your favorite cover by 
adopting the Western-Winchester Game 
Restoration Plan- based on results ob-

Urt ... � q.,,. 
Resf,\afi"' 

t a i n ed in our 
own d e m o n ·  
stration areas. Fully described 
in this valuable 
68-page book­
let! Tells how 
to make a game 
b i r d  s u r v e y .  
T h e  t i m e  t o  
s t a r t  i s  n o w ,  
this Fall! Mail 
the Coupon to· 
d a y  f o r  y o ur 
free c o p y of 
"Upland Game 
Restoration"! 

I WESTERN CARTRIDGE COMPANY, 1 Dept. J-105, East Alton, Illinois 
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Clleaper HEAT 
Without 

EARN $60 A WEEK! 
Write for FREE Burner of­
fer and protected territory 

Men and women wanted to dem• 
onstrate and take orders tor this 
wonderful Invention. This year•s 
sales are tremendous. Make big 
mone)'. Experience unnecessary. 

COAL 
New Invention Fits Any 

Stove or Range 
Remarkable invention burns 
96% air, 4% of a cheap va· 
riety of oil obtainable every· 
where. Does away with coal, 
wood, ashes, dirt and drudgery. 
Quick, clean, silent heat. 3 times 
hotter than coal. and cheaper. 
Temperature control gires any 
amount of heat desired-no more 
getting up on bitter cold, wintry 
mornings. Many automatic features. 
No gas or electricity needed. Safe 
a:; any ordinary klt<:hen range. 
Easy to instal l-no damage to sto,·a -;:imply sit!> in firciJox of any stm·e. 
range, heuter, c r  furnace. Costs 
just a few cents a day to operate. 
Listed as appron·d by I\ a tlonal 
Board of Fire Underwriters. 

TRY 30 DAYS AT OUR RISK 
Low introductory price and 30 day trial. Write for free cat­at��- AGENTS and spare time workers: Oil heat saves money 
th1s year; people buy to save! Write immediately for free burner ofter that starts you in business for yourself. Act NOW! 

BRIGHAM OIL BURNER CO. 2923-K Clark Ave. St. Louis, Mo. 

Douglas-Builder Of Planes 
[Continued from page 143] 

Two later military developments were the 0-38 
and the 0-43. The 0-38 is an equal-span biplane 
powered with an air-cooled engine and has a 
speed of over 150 m. p. h. This craft is used by 
many of the National Guard observation squad­
rons. The 0-43 is a parasol monoplane type 
fitted with a liquid-cooled motor and is character­
ized by a rather long fuselage. Both of these 
types have been delivered in quantity to the 
Army and National Guard air squadrons. The 
0-46A, equipped with a radial air-cooled engine 
is the latest of the Douglas observation type 
planes. 

One of the most interesting of the many Doug­
las military planes is the Douglas bomber. This 
big, twin-engined m o n o  p 1 a n  e resembles the 
Martin bomber to some extent. It is powered 
with 800 h. p. air-cooled engines and 100 have 
been ordered for the Air Service. 

Although Douglas had made his name quite 
well known to the world of aeronautics, he did not 
enter the commercial field unti1 1932. The reason 
was that up until 1929 Ford, Fokker, Boeing and 
Curtiss had a monopoly on the air transport 
market and it was practically impossible for any 
other manufacturer to find a buyer for transport 
planes. However, the commercial t r a n s p o r t  
market became saturated during the period from 
1929 to 1931, because few of the air line operators 
were in a position to replace their flying equip­
ment. 

Early in 1932, · Transcontinental and W este1n 
Air Express decided to purchase some new trans­
ports and invitations for bids were extended to 
various aircraft builders. At once, there was a 
turmoil in the commercial field, with practically 
all of the major aircraft manufacturers striving 
to win the contract. At this point, Donald Doug­
las stepped into the picture with his DC-1. This 
ship readily won the TWA contract and Douglas 
was well launched in the commercial field. 

The DC-1's were the result of careful experi­
mentation and sound engineering. Low-wing, 
twin-engined monoplanes of all metal construc­
tion, these transports with their retracting land­
ing gear were soon a familiar sight at all of the 
larger airports. 

The DC-1 was soon improved and appeared as 
the DC-2. This model is one of the most efficient 
and popular transports ever built and it is quite 
probable that no other commercial airplane ever 
sold so quickly and so well. In addition to the 
fifty-eight which were sold to TWA, American 
Airlines, Eastern Air Transport, and Pan Ameri­
can Airways, thirty-four were delivered to Royal 
Dutch Air Mail Lines, Swissair, China National, 
Japan Air Transport, Spanish Air Mail, and 
A vio Linee Italiane S. A. 

In 1936, the DC-2 was developed into the DST, 
14 passenger sleeper plane, and the DC-3, a day 
plane with reclinable seats for 24 passengers. 
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The DC-4, a four-engined transport is scheduled 
for production during 1937. 

One of the most interesting of the many Doug­
las developments is the Dolphin. This eight-place 
monoplane amphibian, powered with two 450 h. p. 
air-cooled engines, has a high speed of 160 m. p. h. 

Designed primarily for the commercial market, 

this machine found but few sales and for a time 
it looked as though the plane would be a wash­
out, as Jar as sales were concerned. However, 
the Army, in searching for a small amphibian 
transport, bought one and gave it a series of 
extremely hard tests. Entirely satisfied with the 
D o 1 p h i  n '  s performance, the Army ordered 
twenty-eight. In addition to this, the Navy took 
clclivery on eight and the Coast Guard purchased 
thirteen. These government sales, together with 
numerous sales to private individuals, made the 
Dolphin a very profitable model to build. 

One of the latest Douglas achievements is a 
giant DF twin-engine flying boat. Designed for 
trans-oceanic flying, this ship can fly non-stop 
with thirty-two passengers for 1500 miles. With 
twelve passengers, it has a non-stop range of 
3300 miles. Fitted with two 1000 h. p. engines, the 
boat has a high speed of 185 m. p. h. and a cruis­
ing speed o£ 167 m. p. h. Among the interesting 
features of the craft are the retractable wing 
floats. These hydraulically operated floats re­
tract inward and upward into the under side 
of the wing. 

Douglas, throughout his career as an airplane 
designer and builder, has been a most careful 
experimenter. Although he has produced seve1·al 
hundred planes, representing in all more than a 
hundred different stages of development, he has 
kept his designs within a few well defined types. 

Since 1921, when he first started in the airplane 
manufacturing business, Douglas has built around 
1,500 planes. The majority of these have been 
built for the Army, Navy, and Coast Guard 
(Douglas early recognized the fact that Uncle 

Sam was about the only reliable customer who 
could buy airplanes in large quantities and pay 
for them) . 

Douglas has ample reason to be proud of his 
planes. Beginning with his first plane, which 
won the Navy's competition, his craft have stead­
ily progressed in popularity and today, they are 
part of the standard equipment of the Army, 
Navy, and major American airlines. From the 
little shop in Los Angeles where the Cloudster 
was built, his plant organization has grown until 
it occupies a factory at Santa Monica covering 
390,000 square feet of floor space and employing 
some 2,000 persons. 

Hot Water Made Drinkable 
How to make hot water drinkable has been 

solved by an evaporation system. An artesian 
well drilled for city supplies at Riverside, Calif., 

tapped a bountiful underground stream of hot 
water at 110 degrees Fahrenheit. The evapora­
tion system cools the water about 30 degrees. 
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N2G2 Te<;h Sldg., 118  E .  2Gth St., Chieago, Ill. 
Send me FREE BOOK a.s checked below. No obligations. 
0 DRAFTING-in Spare Time-AT HOME. 

0 DRAFTI NG, at Chicago Tech-IN CHICAGO 

Name - - - - - - - - - - - - - - - - - - - - - - - ........... Age ................ --

Address - - - - - - - - - - - - - - - - - - - - - - ·  - -- -- ----------

r. o. - - - - - - - - - - - - - - - - - - - -------- s1�te --------
Other C.T.C. money-m;:�.king training by home-study shown 
below, Check one of these if you pnfer it to Drafti ng. 

0 Air Conditioning D Bui lders' Course ii.Od Refrigeration. for Carpenters and Builders. 
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SPORTS M E N .  SAVE YO U R  T R OP H I ES !  Learn 
at home in spare time to mount all kinds of birds 
and animals. Decorate yom den with trophies of 
field and strC'am. ''"e teach you thls FASCINAT· 
lNG SPORTSMEN'S HOBBY. Qui('kl\', easily 

���n�
d
Orc \��\�ai,al���:ng�';'l�pg ����t

e
rFE��':�\'i� 

MOUNT them true to life, IT'S PROFITABLE' 
����1�:��

r
�o�3b��l�r��5 ,\?ll�7gof C'8U� ����

i
�� 

make USEF'UL articles from mounted specimens such as book ends, lamp::;, etc., etc. (See squirrel 
lighter to left.) 
WILD GAME NOT NEEDED �ro ��� 
hunt you can mo\lnt COMMON specimens: Owls, 
crows, pigeons, hawks, rabbits, even frogs. Real FUN. 
LEARN TANNING �� �;.�� ����h.,;�up:.� 
able and new method to TAN GENUINE LEATHER 
from all kinds or hideiS. Great .spare tlme money maker. 

FREE BOOK �r��t� J���:g�0'b���:t�
a
�r;��� 

tJ:·ated, telling ho'v �aslly YOU can learn to be a Taxidermy Artist. Contains many tine pictures. 
Intensely Interesting. Get YOUR copy today. No 
cost or olJUgation. Send now. State AGE. 
N. W, SCHOOL ol TAXIDERMY, 4737 Elwood Bid,., OMAHA, NEB. 

P N EW BRUSH s 
LATI NG OUTFIT 

for auto parts. Connect t o  a batterY. n o  tanks used. A1most 
as · simple as painting. Your opportunity to make good income 
plating auto parts, reflectors, mirrors, etc. . Free Particulars and Proofs 
GUNMETAL CO. Ave. P Decatur, Ill. 

Men with cars to 
sell mechanics. 
repairmen and 
farmers, facto­
ries, radio and batter;v shops, 
Five mmute de­
m o n s t r a t i o n  makes sales. U p  
to 1 5 0 %  prolit. 
Write 'l'ODAY. 

How To Sell Inventions 
[Continued from page 56] 

from an expensive new car. The man he wished 
to interest watched while he gave them a sales 
talk without words. 

A weight of one ton was dropped on the stan­
dard car axle from a height of 40 feet. This was 
repeated seven times before the casing cracked. 
Then the new steel casing was subjected to the 
same test. The ton weight crashed upon it 85 
times before its tough heart cracked. After that 
visual demonstration, all that remained was to 
check costs and figures. 

The most convincing argument an inventor can 
present to a manufacturer is definite proof that 
a market for his invention exists. We have al­
ready seen how this worked in the case of in­
visible glass. 

Suppose you have invented a new can opener 
which you hope to sell through chain stores. 
You can have a few gross made up, place them 
in local stores on consignment, and after they 
are sold obtain letters from the store managers 
recommending the can opened as a profitable 
item. Armed with a sheaf of these letters, you 
will be welcomed by chain store buyers who 
can be shown in cold black and white that the 
can opener would be a big seller in their stores. 

"An inventor must not depend too much on 
his own opinion of his invention," Mr. Stockfeld 
says. The inventor is so close to his invention, 
and has poured so much of his heart's blood into 
it, that it is difficult for him to see it objectively. 
It is one thing for an invention to work perfectly;  
it  is another thing for it  to pass the acid test of 
commercial acceptability. 

Yet, if he does not wish to call in outside sales 
help, the inventor can overcome this natural 
handicap if he will imagine himself to be a pro­
spective buyer and figure out reasons why he 
should not buy the invention. If he has a reason­
able answer for all objections, if he can turn 
them into positive selling arguments, then the 
inventor is ready to approach a prospect and 
not before. 

Amazing oil burner which many 
��;.�� ��ie!'r�a�� �°Ke�:��a��

t
�Pt���t 

pre-generating or clClggingup; gives intense heat at less 
co:;,t by turn of valve. One free to one person 
in ench locality who 
will demonstrate and act as ag-ent. Write 
��!�ktobee��std�Ji�� 
or coal and wood and 
�a���r1ii��W:a�rar� 
postcard today. 

UNITED FACTORIES 
M·&OO 'utorr Eluildins Kansas City. Mist�ourl 

It's sweeping the � o u n tr y .  GET YOUR OWN BURNE� F R E E  and make 
REAL MONEY. Write quick. 

COOLER KITCHEN IN SUMMER 
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Odd Jobs For Dynamite 
[Continued from page 44] 

determine something of the character of the 
strata below the surface and so obtain clues as 
to the possible presence of oil. Outstanding 
success with this method has been attained on 
the Texas and Louisiana gulf coast and in 
southern Persia in the discovery of salt domes 
which often indicate oil deposits. · 

One of the most spectacular and successful 
jobs ever done with dynamite was breaking up 
the huge counterweight of a large marine crane 
at Wilmington, Del. without the slightest dam­
age to the crane itself. The counterweight was 
a massive block of concrete. It had defied 
sledges, chisels and all other tools used to chip 
it away. Explosives experts were called in. 
After a few well placed shots of dynamite, the 
concrete was completely broken up. The crane 
was later moved to another plant. A unique 
feature of this job was the fact that the effect 
of the dynamite explosions could be seen from 
top, bottom, sides and ends. 

Dynamite is used on concrete in many other 
interesting ways. Q.ne of the most effective is 
breaking up reinforced concrete bank vaults 
without the slightest damage to the building. 
For such work, small charges, a fraction of a 
stick, are used for each shot. An excellent 
example of this type of job occurred recently in 
West Chester, Pa., where an unusually strong 
vault, reinforced with steel rods, was removed 
with dynamite without interrupting traffic on 
the street nearby or even alarming persons who 
passed close by while the work was in progress. 

Another pioneer task done by dynamite was 
accomplished last year, for the first time, in 
cutting off piles driven deep into the sand near 
the bathing beach at Beach Haven, N. J. The 
piles were oak and chestnut and were put down 
with a pile driver to a depth of twenty-five feet, 
the original purpose being to stop erosion of the 
beach. It was decided to construct concrete 
jetties to replace the piling, but for a time the 
contractors were perplexed by the problem of 
removing the piles. Again, explosives engineers 
came to the rescue. 

Sticks of dynamite were tied to poles and as a 
water jet washed out the sand, dynamite was 
pushed down to the required depth, well below 
the beach surface and shot by means of electric 
blasting caps and a blasting machine. 

Dynamite's effectiveness in submarine work is 
also well illustrated in a recent job of laying 
pipe lines across the Trinity River in Texas. 

"This waterway, which has been crossed seven 
times by pipe line crews, is less than 200 feet 
wide but in some places, it is more than thirty 
feet deep and the water is so discolored that 
one cannot see the river bottom," an engineer 
on the job explains. 

"Before attempting to use dynamite, the men 
had to know what materials would be encoun­

[Continued 01t page 148] 
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TRAIN ING 
CAN INCREASE 

YOUR EARNINGS! 
If you would like to acquire the ab!llty 
to become an Artist. you can learn to 
draw .A.T HO:\IE in your own SPAUE 
TDIE. Studying Art at home is actu­
ally fun. The new knowledge and skill 
!"OU can gain this practical way should 
equip rou to earn good money. Later 

you can start out "on :raur own"-and 
be your "own boss". 

A R T C O M M E R C I A L  
e CARTOONING e DESIGN e 
illl in ONE Practical Course 
Maybe you have never studied Art before-perhaps 
you have always wanted to-if so, it is not too late 
to start now. Washington School of Art has been 
established 23 years. Our inteusive course of train· 
ing includes all the important branches of Cammer• 
cial Art. Our plan is fascinating, pleasant, and can 
he made profitable. \Ve invite you to write for full 
details. 

TWO ARTI STS' OUTFITS 
Incl uded in the WSA Course 
Uoon enrollment }'OU will  receive 
the flrst Commercial Artist's Outfit 
which includes everything needed 
to start the course. Later on. a 
more advanced set of Art materials 
will be furnished. Use Coupon 
N o w !  It brinqs you the details 
by return mail. 

WASHINGTON SCHOOL OF ART I 
Studio 2010A, U15-15th Street, N. W. 1 Washington, D. C. 

I am interested. Please' send me a FREE copy of l'OUl' I 
:::�. ::��� .f��. � .. ������ .���. �:.·��:·:. . . . . .  Age . . . . . . . . . .  I 

I ���:·:.' . . : : : : : : : : : : : : : : :  : : : : : : : : : : : :  :· �t��: : : : : : : : : : :  : : : :  I 
�-----��,==�-----·· 
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GLU €  FOR TH£ 
YEARS- N OT 
fOR A DAY 

Automobile Racing Book (��f��!�) 
Nine Chapters, 66 111ustra tions of dirt, midget and champion::hip 
cars and drivers. How to bulld. car,; and hollies ; H plates working 
drawings ConH?rting stock car:i to 13.J m.p.h. rarer5. Book an�wers 
all que�tions on spee(]ing up car:::, balance, s p e e d  ren .• rule�. speci­

ficath,n:;, traf·k record;;, ete. Postpaid 
Sl.UU, C.O.D. Sl.l2. Order ::\0\Y. 

RAY F. K U N S .  Deot. A - 1 0 ,  

Madisonville.  C i n c i nnati, Ohio. 

Odd Jobs For Dynamite 
[Continued from page 147] 

tered. They probed the bottom along the entire 
right of way and fonnd hundreds of 'deadheads' 
and snags deeply imbedded in the mud, as well 
as rocks and other obstructions. First, these 
rocks were drilled and shot. Then bombs made 
up of bundles of dynamite were placed and shot 
to dislodge the water-soaked stumps and logs, 
and finally carne the task of shooting the trench. 
A special plan was developed to meet these deep­
water conditions. For lack of a better name it 
has been called the 'stringshot' method. 

"Briefly, this involves stretching a cable across 
the river directly over the line of the proposed 
trench. To this cable, bundles of dynamite are 
attached end to end; and, at intervals of every 
few feet, small boulders are also tied on ·for 
additional weight so that when the 'string of 
dynamite' is prepared, it can be lowered straight 
down to the desired position of the river bed 
without being deflected by the current. This 
accomplished, the shot is fired, with the result 

i that a trench of sufficient size is excavated and 
the pipe is easily placed in by means of a tractor 
and cable." 

Two things in connection with this method 
should be explained. One is that, with the 
bundles of cartridges end to end, the explosion 
of a single cartridge in one of the bundles sets 
off the cartridges in all the other bundles in the 
twinkling of an eye, so to speak. This is called 
"propagation.'' An electric blasting cap is used 
for a primer, being inserted in a cartridge and 
fired by means of an electric blasting machine. 
The other point is that the section of pipe pulled 
across the river is composed of a number of 
sections already welded together to form a con­
tinuous length. 

A classic in accurate work with dynamite was 
the taming of the Saguenay river in northeastern 
Quebec. Engineers were building a hydroelec­
tric plant here but the river was too swift and 
deep to build a cofferdam in the usual way to 
turn part of the river into the new watercourse. 
Instead, an 11,000-ton dam of concrete was built 
on end, part of its weight resting no a concrete 
pier. The huge block was ninety-two feet high, 
forty-five feet wide and up to forty feet in 
thickness on the side, where the outline was 
irregular to conform to the shape of the river 
bottom. With 1,000 pounds of dynamite, the 
concrete pier was blasted away and the pre­
fabricated dam toppled into the river, corning 
to rest within an inch of the estimated spot and 
without breaking or cracking. Three days later, 
the remaining water flow was completely sealed 
off and the work quickly resumed on the main 
dam in the old river channel. 

Blasting out tons of muck and mud through 
marshy areas to speed the settling of road fills 
in highway construction; snuffing out oil well 
fires by blasts that temporarily stop the flow of 

[ Continued on page 157] 
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Stamp File For The Collector 
[Continued from page 87) 

v .. •ithout partitions. There you may keep your album s, 
catalogs, pamphlets and the like. One of the Rat drawers 
in the center is for full- and part-sheets of stamps. The top 
drawer is recommended for this, as a precaution against 
accidental spilling of fluids which may he in the other 
drawer. Fasten one end of a shoestring near the center of 
this drawer bottom, and a1low it to hang over the front 
while placing stamps in the drawer. A lift on the string 
will then enahle you to remove any sheet you wish. Wax 
paper should be placed between the sheets of stamps. !1-Iany 
collectors are now enjoying the rebuilding of full-sheets oi 
cancelled stamps, This drawer will afford filing space fur 
them. 

The other drawer will contain your tongs, magnifiers, per­
foration gauges, watermark detector, peroxide and other 
stamp a ccessories. 

The compartment in the middle contains the stamp file. 
This may he your entire stamp collection, including dupli­
cates : the ori�inals being placed in an a1bum under some 
definite classification, as U. S. revenues, Dutch colonies, 
etc. 

Materials needed to make the file are : 1 00· sheets of white 
or Luff II 0-pouuct 9 by 15 inch index Lristol (gram short 
way) ; 100 sheets of 28- o r  32-pound i by 1 8  inch buff 
ledger paper ; 100 filing tabs ; 1 1 0  feet of Y, -inch white 
gummed holland ; a roll of gummed sealing tape such as 1 5  
used in sealing packages. These items may be purchased 
at any print shop. B e  sure to insist that the grain in the 
index bristol run the short way of the sheet-if it does the 
file units will lie flat and hold the stamps snugly. If  it does 
not, they will buckle, warp and fail to hold the stamps. 

Fold the sheets of ledger paper end to end ; these are to 
be the covers for the stamp pockets. 

You may have the index. bristol scored at the print shop 
if  you like, and save some work, but you can do it just as 
well by hand, if you make a scoring-rack as follows : Tack 
a piece of the cardboard to a table or drawing-board and 
mark the board where the edges of the sheet come. lle· 
ginning 1 !4 inches from one end, draw parallel Jines across 
the sheet in alternate intervals of Y, and 1 � inches as illus­
trated in the details. The space at the bottom of the sheet 
will be 1 inch, and there will be 16 lines across the sheet. 
Lay a straight-edge along the top line and drive a brad 
into the board at each end o f  it. Move the straight-edge back 
so that the other edge of it is on the next line, and drh·e 
brads on that side of it. Continue until you have brads to 
guide the straight-edge for each line. 

Remove the sheet and tack a blank one in its place. Using 
the straight-edg-e against the brads for guides, score the 
sheet in each of the 16 positions with a blunt table-kniie. 
A few trials will show you how hard to bear down on the 
knife. 

Alter the sheets have been scored, they must be creased 
along each score. The top one bends forward, the next one 
backward, and so on, but it will be found easier to crease 
F.rst all those that bend backward and then all those that 
bend forward. 

Lay a creased sheet face-down on the table, force the 
pleats into place under your hand as illustrated, and hold it 
down with weig-hts while you stick three 7�inch pieces of the 
sealing tape on the back of it, one in the center, and one 
near each end. At this stage, the pleated piece should be 
7 by 9 inches, and will fit into the ledg01· covers which you 
have folded. 

Assemble them by first binding the edge with a Y, -inch 
strip of gummed holland, then sticking a similar strip over 
the pleats and in the fold to serve as both binding and hinJ<"e. 
Stick the filing tabs at the top in the proper rotation to give 
visibility and neatness to the file. 

Stamps may he placed in the pockets, and· their numbers 
and valuation listed lightly in pencil directly under them. 
Duplicates may be inserted directly behind them. 

:IIaterials needed for the cabinet are : 
4 pes 14"xl4"x%" WI' (white pine) ·ends, partitions 
2 pes 2"x2"x24" WP l 
2 pes 2"x2"xl 5" W P  f base 

1 PC �i" ply 8Y.i"xl l"-front 
2 ocs �" ply 6." x 14" --doors 
1 pc Ys" ply 1 4 � "x2J"-top 
l pc � " ply 1 4 l4 "x2J"-back 
l pc !4 "  ply 14"x2J"-·bottom 
4 pes y.4" p ly 6 � "x1 2"- -pigeon-holes, dra,ver bottoms 
2 pes �" ply 9 % " x 1 4"-file compartment bottom and 

top drawer bottom 
1 pc 34" ply 9 y.4 " x l 4"-bottom drawer bottom 
Drawer sides and fronts to fit 
6 small brass hinJ<"es 
7 small unfinished wooden knobs 
1 elbow-hinge 
8 feet of I" copper sheeting­
] oz. brass escutcheon pins 
2 small bullet·ty.pe friction catches 

G OV E R N M E NT 
START 

$1 260 to $2 1 00 a Year 
1\ail"Way Postal Clerks 

Railway Postal Clerks get $1 ,900 the first year 
regular, being paid on the fir�t and fifteenth of 
each month. ($79. 1 7  each pay day.) Their pay 
is automatically increased yearly to $2,450. Ad­
vance may be had to Chief Clerk at $2,700 a year. 
($ 1 1 2.50 each pay day. ) 

- 1\allway Postal Clerk, Mlnneapolla, Ml­
"1 receit'ed mr appointment as Railway Po.:;taJ Clerk 

:; anti han b€!en working Full lim(• and i>ome O\'Cl'time. 
You r training taught me what to do and how to do it. 
To this training must go a large share or the cred�t.,. 

0. K. l>mnho1dl, 

)linncapolis, )linn. 

3 Days On-3 Day• Oil-Full Pay 
Railway Postal Clerks on long runs usually work 3 days 

and have 3 days off duty or in same proportion. L>uring 
this off duty their pay continues j ust as though they were 
working. They travel on a pass when on business. \Vhen 
they grow old, they are retired with a pension. 

City Mail Carriers, Post Office Clerk• 
Clerks and Carriers now get $ 1 , 700 the first year on 

regular and automatically increase $ 1 0 0  a year to $2 , 100 
and $2,300. 

Workins Mall Carrier, Phlladelpbla, Pa. 
•· As a result of rnur training I s tood 96.8'7e- and was 

appointed )fail Canicr soon after the examination and 

am no\\' working. I was also oaercd a po:oition as RaU.· 
way I)o!ltul Clerk." 

C:u•toaas Inspector 

Kenneth Albert. 

Philadelphia, Pa .. 

Salary $2, 1 0 0  to start. Men 23 to 45. \Vork connected 
with examining baggage and merchandise entering the 
countq· from foreig-n parts covering boats, trains, roads, 
automobiles, etc. 

Many Other Position• 
�Iany other oositiOtis are obtainahle. Those wishing these 

positions should qualify at once. 

Get Free List ol Positions 
Fill out the foll�wing coupon, Tear it off and mail it 

today--now, at once. 

This im·estment may result in your getting a l>ig-paid 
government job. 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ·  

FR A N K L I N  I N ST I T U T E, D e pt. G260, Rochester, N .  Y. 
Rush to me, ent ire ly free o[ charge (1)  a full  clcscrlotlon of U. S, 

Gonrnment Jobs:  (2)  Free copy of illustratcc.l 3:!-page book, "How 
to Get a Got·crnmcnt Job" ; with (3) List of r. H. Government JolJs: 
(4) 'fell we what to du to Ket a V. !:!. Gorernmcnt JoiJ. 

Koune . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  . 

Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . • • . • • • . • • • • •  
Use This Coupon Before You M islay It, Write or Print Plainly. 

Wilen Alls-..ue1·iug Adt•c,·tisemeuts Please Mention October Modern Mccilauix 1 49 



U. S. ManuFacturers W:::t:a�
e
�eto 

Jearn
���:� actual p•·oductlon condi.tions In the laboratories ot ol of �u1�;n:i�:;�"e�i u�fid�-!:� �:���[ J:fci te��e:g�e:s�rft n secU:.:: cmpluyment. 

A R C fl�!��Ei���:�e!��� �t;t�f:,�f
o
��:w��� 

W E L D I N G i:��t���:�l�t�.�g��!��e::r�.s���Ki��: 
!>teet work, etc. No limit toc1���e�,PPng�U�n 0�r��1f1�51'nr: 5t�·ui�td1��� 
t�Y 'a t

n
���TJ!dr.- ����::ai��ty o'}"dp��g�il;'g 

t������ac�;l�Fn�
osJ�·eril6'i!�� 

Technicians and Weldmg Engineers. Why be content with oa'dinary 
work, hit and miss jobs and low pay when in a short tlme you can 
become a trained SpeciaUst 1D Welding? 

--......M I  L W A  U K £ £  .............. 5CH�\L of EN&INEERIN£j 
"' � of � '  

M M-1037 Broadwa,. and E. State, Milwaukee, Wis. 
- - - - - - - - - - - - .. - - - - - - - - - - - - - -
Wi thout ohligatton send Free Bookle

t "The Dawn of a Gigantic 
l'i::s:;rl �: ���� o:,t��:�ieg 3 Opportunitiu.'' 

Welding Operator (3 mo.)_ _ _ _  Re£rigerati.on and Air Condl· 
Gas Weidel' (6 wks.) __ _ _ _ _ _ _  tion.in� Technician (3 mo.) _ _ _ _  _ 

�=�::�; �:;�:!���n(l(�r���== Air Cond. En�. (1 yr.) _ _ _ _ _ _ _ _ 

Electrical Engineer Radio, Televlsion (6 mo.) _ _ _ _ _  ., 

D. s. De!gree (4 yrs.) .. .. ..... ___ Con1mercial Radio Engineer (1 yr.) 
Student Loan Plan.................... Earn Part Expense Plan ............ .. 

Name .. .. .. .. .. .. .. .. .... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... .. .. .. . .. .. .. ..  Age ------

City .. .. .. .... .. .... .. .... .. .................... ..... .. .. .. .. .. .... .. ..  State ............ .. 

Write for 
This astonishln�t GUARANTEED Hair Grower co�ts only $24.:50 Complete­
nothing else to buy. Costs you NOTH· ;��- ���;;s a�d '��lr1��s 1NOW0t'�r FRii�� 
dt>tails, The- Practical ,.roducts Com· 
pany, Dept. A-556, 4204 Davi& Lane, •---------....! Cincinnat•• Ohio. 

Rays Set Up Burglar Barrier 
[Continued from page 40] 

service. It could just as easily have dialed the 
fire department, or summoned aid from other 
quarters. The invisible . beams are sensitive to 
smoke as well as human intrusion. A small but­
ton is provided to check the apparatus so that 
operation can be assured before leaving the pro­
tected premises or retiring. 

Previous protectional systems relying on the 
phototube have had to depend on a visible white 
beam for reliable transmission of any consid­
erable distances, or when reflected by more than 
a few mirrors. A 32-candlepower lamp was 
placed in a projector fitted with a special filter 
which transmitted only invisible rays of the infra­
red band. The invisible beam was focused on 
the phototube through a special lens and holder 
connected to an amplifier using standard metal 
radio tubes. Because of its design. the system is 
responsive to minute current values set up in the 
phototube, making it possible to employ the beam 
over long distances, and to reflect it from mirror 
to mirror and effectively honeycomb a space 
with unseen "fences" of electricity. 

To demonstrate the distance of transmission 
possible with the device, an invisible ray was 
projected from a window on the 34th floor of the 
G-E Building to a window on the 63rd floor of 
the R. C. A. Building in Rockefeller Center, a dis­
tance of approximately 1,800 feet. Every time a 
spectator passed his hand through the invisible 
beam .he caused a light in the R. C. A. Building 
to be turned on. Even a whiff of cigar smoke 
was sufficient to light up the window four blocks 
distant. 

The automatic equipment used in the demon­
stration was so small in size as to be almost un­
noticeable. The mirrors employed were incon­
spicuous, and so adjusted and installed that the 
direction in which they reflected the beam would 
have been a mystery, even to an informed prowler. 
Disturbing these mirrors results in the alarm 
being sounded. 

The system remains operative even though the 
power lines to the premises should be cut or fail. 
It is so arranged that a battery supply of elec­
tricity automatically trips in if the regular cur­
rent is interrupted. 

Build "Hollywood'' Floodlight 
[Continued from page 140) 

one of the small rubber cups which are used 
under the legs of heavy fumiture. One way of 
doing this is to get three of the metal "domes of 
silence," each a different size; bend the prongs 
of the smallest over the clamp head, softening the 
prongs first by bringing to a red heat and allow­
ing to cool slowly if they are too brittle to bend. 
Place the next largest cup over this, then the 
largest, thus securing a large, smooth and per­
fectly centered bearing surface which will not 
cut into the rubber cup. 

l SO A crept No S ubstit1! fes ! Al<m:rs Insist o "  the A dt•ertised Brand! 





Classified Advertisements 
Rate for classified ads, IDe< per word ( i nclude name. address and all numbers), per Insertion. M inimum 10 words. Cash must 
accompany order and be rect'lived in this office September Srd for the November issue (on sale September 28th.) Aodress Classified 

Mgr., Modern Mechanix Hobbies & Inventions, 150 1  Broadway, New Y�ork City. 

A. C. G E N E R ATO RS 

200 NEW General Electric or Century � horse, 1 1 0, 1 7 50 alternating current 
motors $6.50. Atlas. 628-Sth Avenue, 
New York City. 
Practical changes for automobile gener­
ators. See our advertisement at bottom 
of page 1 3 3 .  Autopower. 

ADVERTI S I N G  A G E N C I E S  

LEARN Advertising quickly at home. 
Easy practical plan. :\ o text books. 
Common school education sufficient. 
Interesting booklet and 1·eq uirements 
free. Page-Davis School of Ad,·ertis· 
ing, 3601  i\lichigan Avenue, Dept. 
204C, Chicago. 
ADVERTIS E :  Get mail-order bustn�ss, 
agents. Free assistance. Free Ad· 
Guide of newspaper, magazine, circula� 
tions, rates, mailing-lists. Chicago Ad­
vertising Agency, 22 \Vest Jackson, 
Chicago. 
ADVERTISE : 5 lines 1 00 National 
Mail Order Publications $4.00. Lists 
Free. Advertisin� Bureau, 4 5 1 5 - B Cot­
tage Grove. Chicago. 
24 WORDS 40 newspapers $2.00. 
Goodall Advertising A g e n c y ,  742 
Market Street, San Francisco. 
FREE NEW advertisers rate guide. 
D rown Advertising Agency, 1 4 0  South 
Dearhorn. Chicago. 

A G ENTS W A N T E D  

AGEN T S : Smash go prices. Santos 
Coffee 12c lh. 4-oz. Vanilla 8 Y, c. Razor 
Blades 10 for S Y, c. 1 00 Sticks Chew· 
ing Gum 12c. Christmas Cards, 21 in 
box, 14c. 1 5 0  other bargains. Premiums. 
Experience Unnecessary. Carnation 
Co., MN, St. Louis, 1Io. 
B1G MONEY and Fast Sales. Every 
owner buys Gold Initials for his auto. 
You charge $ 1 . 5 0 ;  make $ 1 .4 5 .  Ten 
orders daily easy. \Vrite for particu­
lars and free sat')lple. American 1\Iono­
gra.m Company, Dept. 1 1 , Dunellen, 
New Jersey. 
M EN \\'anted for Coffee Routes. Earn· 
ings up to $ 42 . 5 0  first week. Brand 
new Ford Sedan g-iven you as bonus. 
I send everything ; you don't risk a 
penny. Details free. Albert Mills, 
2448 i\Ionmouth, Cincinnati, Ohio. 
PROFIT with new products. Make, 
sell, repeat. Analysis·. Research. 
Guaranteed formulas. Biggest catalog 
free. Soecial prices, leads. Gibson 
Laboratory, Chemists, CE- 1 1 42 Sunny· 
side, Chicago. 

BlG l\I.ONEY taking orders ; Shirts, 
Ties, Hosiery, L'nderwe<J.r, Raincoats, 
Dresses, etc. Sales Kit Free ! Ex· 
perience unnecessary. \Yrite Nimrod, 
Dept. 1 32, 4922-28 Lincoln Avenue, 
Chicago. 
BIG Money Applying Gold Initials on 
Automobiles. E·asiest thing today. Free 
Samples. Also, Sideline Salesmen for 
Name Plates and Tire Cover Transfers. 
"Ralco'', 1 3 0 5  \Vashington, Boston, 
Mass. 
B E  YOUR Own Boss ! O perate used· 
new clothing husiness from store, home, 
auto. 200 % -3 0 0 %  profit. Everything 
furnislted. Catalog Free. Roosevelt 
Mercantile, 55 0-AD Roosevelt, Chicago. 
GOLD Reflectmg Window Sign Let­
ters. Penny Each. Large Sizes. 
Easily Applied. New Styles. Ahsolntely 
Beautiful. Free Samples. Atlas Sign 
Works, 7941 G Halsted, Chicago, Ill. 

2 5 00 % PROFIT Selling Gold and 
Sih·er Reflecting Sign Letters. Stores 
and Offices. 5 inch-$ 1.00 per hundred. 
F1·ee samples. 1\Iodernistic Sign, 
A-3000 Lincoln A,·e., Chicago. 
LARGE profits in your own business. 
Sell new and used clothing, bankrupt 
stock. Experience unnecessary. E'-ery­
thing furnished. Details free. PuUlix, 
558-DL Roosevelt, Chicago. 
STRANGE Chemical Sponge replaces 
clothes brush. "Erases" dirt. Saves 
drycleaning. Sensational demonstration. 
Samples sent on trial. Rush name. 
Kristee 1 2 5 ,  Akron, Ohio. 
1 000 BARGAINS, Drygoods, Notions, 
Drug Sundries, Specialties. Novelties. 
Agents undersell stores. Free catalog. 
Jobbers, Dept. 2298-A, 930 W. Roose· 
velt, Chicago. 
BEE !II U refinishes old cars like new. 
1\" o painting, no polishing. Easy sales. 
Big profits. Particulars free. Beenu 
Products, New Hartford, New York. 
YOU'LL Like Resilvering Mirrors. 
Antoparts, Reflectors, l\Iaking Chipped 
Glass Signs. \Vrite Sprinkle, Plater, 
850,  1\Iarion, Indiana. 
!IIEXICAN Christmas Cards, Gifts. 
Free Particulars. Samples 1 0c stamps. 
l\Iarquez, Apartado 1 1 76-l\1, l\Iexico 
City, Mexico. 
AGENTS ! Gold Sign Letters for Store 
\Vindows : 500 ljj profit. Free samples. 
l\Ietallic Letter Co., 433-T North Clark, 
Chicago. 
CHRO:\IESHINE Polishing Cloth. 
Sample Stamp. Kaplan, 13 S. Eden, 
Baltimore. 

A M E R I CA N  P O L I C E  J I U  J ITSU 

1 3  KNOCKOUT Blows without use of 
fists, by internationally famous Jiu 
.Tits11 instructor. Send I S  cents. S. J. 
Jorgensen, 286 l\Iaritime Building, 
Seattle. \Vashing-ton. 

A USTRALIAN OPALS 

OPAL B racelets. dozen stones, very 
beautiful $ 1 7.00. Catalogue free. 
Seward, Optician, Melbourne, Aus· 
tralia. 

A U TO M O B I L ES 

Al.'TO�IATIC Carburetor Breather 
that super-charges your car, gives 2 0 o/o 
to 30% more miles per gallon, more 
pO\ver, quicker pick-up, smoother run· 
ning and less oil dilution. Guaranteed. 
Anyone can install it. Salesmen wanted. 
Ask for details. Automatic Carburetor 
Company, 8 1 4  \\'ashington Blvd. Build· 
in g. Detroit. il·I ichigan. 

AVIAT I O N  

GET I N T O  AVIATION. Air trans· 
port pilots get up to $7,000 per year ; 
mechanics, $2,500. Learn at this Gov· 
ernment approved school. Write for 
complete information. State age. Lin­
coln Flying School, 4002 Aircraft Bldg., 
Lincoln, Nebr. 
AEROPLANES, N e w Production, 
$98.00 . Easy payments. Propellers 
for aeroplanes, boats, sleds, wind-driven 
��re:af�f-��m�ii��- 11'Univ����l i

5
i;cr�ft 

Co., Fort Worth, Texas. 
INEXPERIENCED workers, apply for 
aviation jobs now. Full salary while 
learning. Details for stamp. Airploy· 
ment, Box 5 5  3, West Los Angeles, Cali· 
for11ia. 

A:\IBITIOl..'S Young Men interested in 
entering AYiation as Apprentices, see 
ad on pag-e 22. 

B L U E P R I NTS 

1IETAL TCBE iiiidget Radio, the last 
word in compact radio receivers. You 
can construct this set even though your 
knowledge of radio is limited by follow• 
�bfe,1��o�

r
K�oS���

r
�1�c����it;t

i
��j)l�C��: 

Greenwich, Conn., at SOc postpaid. 
Bl.'ILD your home from Dana Designs. 
Descriptive folder 25c. Dana, Box 1 381, 
Indianapolis, Ind. 

BOATS 

"NE\V front steering", �.fetor Sleds� 
using outboard or motor-size engine, 
snowmobiles. blue-prints. kits and sup· 
plies. Propellers, Counter-shaft. Bar· 
gain Prices ! Rush dime for details. 
Mead Glirlers, Dept. 10-MC, 15 So. 
Market St., Chicago. 
FORD and Lincoln 1Iarine Conver• 
sions. Send l O c  for information. 
Lehman Engine Co., Newark, N. J. 

B O O KS & P E R I O D I CALS 

SPORTS�IEN'S MANuAL-The out· 
doors man's guide containing scores of 
practical articles by America's leading 
outdoor writers, covering every phase 
of fishing, hunting, camping, and trap­
ping. This book, edited by Robert Page 
Lincoln, will make that next vacation 
a dozen times more enjoyable. Price 
SOc at your newsstand, or order directly 
from Modern Mechanix Publishing Co., 
Fawcett Bldg., Greenwich, Conn 
THOUSANDS of hack number maga· 
zines. books. technical publications. Sc 
each and up. List Sc. Federal, Box 
344, Dept. 23, Indianapolis, Ind. 
EXPERIENCES, Jokes, Snapshots ! 
1\Iagazine 1 5 c :  Subscription $ 1 .00, 
\Vow. Eolia, 1fissouri. 

B U S I N ESS O P P O RT U N I T I ES 

PLASTEX Industry needs manufae• 
tu rers on small scale and for big pro­
duction of X-mas Tree Ornaments, Art 
Goods and Novelties in Plastex and 
Marble imitation. Cheaply and easily 
made in our guaranteed rubber moulds. 
We Cooperate in selling goods. You are 
just in time for big Christmas season 
now starting. Interesting booklet mailed 
Free. Plastex Industries, Dept. R, 1085 
Washington Ave., New York. 
NE\V Fascinating B usiness. Repair, 
adjust typewriters, adding machines. 
Learn easily at home from factory ex:• 
pert. Earn up to $ 1 5 . 0 0  daily. Com· 
plete instructions covering all makes. 
$3.00 postpaid or sent C.O.D. in United 
States. Adding Machine Equipment 
Service, 3601 Michigan, Dept. 2047, 
Chicago. 
\'IE START you in business, furnish­
ing Outfits and Instructions, operating 
"Specialty Candy Factory" home. Men 
and women, earn $25 .00 up to $60.00 
weekly, all or  spare time. (Our 29th 
year.) Booklet Free. W. Hillyer Rags• 
dale, Inc., Drawer 1 1 0, East Orange, 

N. J. 

1 52 Accept No Su bstitutes ! Always Insist on the Adve,·tised Brand! 



Bicyc:le Generator  
Lights Two La m p s  

E(iminating th� h� far ha1tf'!r�!l. .:ill 
new bicvcte J{i!:fter-atot" ptoduced .,.y a F�hold, N. J,, 6rm ptovid<es ample 
cu1:�ou1t tu liiJht a front and nar li'tmp. 
Angched to 1ha bi<.ycla fot:k� tha gan.· 
erator has a tiny governor chat ClOP• 
Rob th• emowt.t Clf current supplied, I41�rdles.s of •hlil: speed of dw bicyde. 
Tih.e s•n•rator has a friction drive 
wheel that l'Uhl off the sic(c: oi th4F 

franc 1lrv. 

MAKE artificial Jnarbll", dossy tiles, 
unc;u::.ny. Tahle:ons, pl<!qllt'S, fioors, 
lllllws. novtltit>s. Cement �f':crds, h;nd, 
fireprc.of, inexpensi\·e. Bri11iant tile 
and liquid r�1bber sa:nples. 3c. John H. 
Pa-:,·n, 94.:1 Gr;wde Vi�ta A'·erme, Los 
An�eJes. Calif. 

NEW Bru'h Platin� Outtib far auto 
p.a.1•tg� refiectors, etc., connl"ct to ,a bat­
te�y, no tanks usecl. A�most as Ecimpie 
as paintin!;. Good il'lcome tJlatil1&: and 
��vl�;;�t�lmi���TA�-��'A�fl�����:.e ftl

of
. 

LIKE; Ta Write ?  J;;arn extra cosh I 
ClhJll'iu� a:•ll. pr�vadnf.! pew �lJ<.IlJI!'I" 
e.rticlcs fu pul)llshets. Simple, fnsc.i· 
natiJJ�, profit�bl�. Shmp brin.l{s detilil�. 
DiYi�ion 76, Na.ticmal Pre��. 3923 \Vr:st 
Sixtb, Los AnRclcs, Californi-P .. 
PROFIT wi(-, nC\� procl.ucto. 11-fakt, 
Sf;'ll� repeat. Analysis. Rese.a::-ch. Gll�r­
;mteed formu!.as. Digg�st catalog h-!:!f" 
Sr:.eclal oricca� leads. CJbeon La")orn.­
tory, Chemi$�s. CE;-1142 Sunn�·sidt>-, 
Chica�o. 
l .. EAR� ..\b.rbleizin�� with snow·whitc 
compositio:1 imita�es marble perfectly. 
Lea.n1 lnold ::'11<� kin�. Equ�ls nthl1eT. 
No heat required. Free Samples. 
Ceo"l\·ell lil&titute, Grayling, �Ii.chigan. 

'VAXTED�X�mes of :-m:n d��-iring 
cutUoor work; Sl700-$2400 )'eilr; p�trol 
forests; pTotect J:'J.tr.e. 0·.1a\ify imme­
di:�td_.,.. Drtaih free. "-�rije Ddmar Institute • .A-32. Den•rer. CoJo. 
IF YOG haYe .some spa1·e room >Yhcre 
)"OU can do li/.!:l:t wo1k, see our offer .an 
p.aJ::e 3 : .  :det;�l Cast Produc:s Co., 
1696 Hoeton Road. New York City. 
SCCCEF;D Wit� Your Prociucts. 
�ake-Scll Them. Formu 1a�. Proces!res. 
Accurate analy.s�. Catalog free. A. 
Thaxly Co .. Wash;ngton, n .  C. 
IXVEXTfON Finallce _\[ag;;�z-il)e. BO·H 
Wan �trcc:t, New York. Year 3ub· 
SCTipticn 60c: entered tiJJCn promise to 
pt:Jy f'ln reC'eint of fir�t ccny. 
FREE LITERATt.:RE descdbes hun· 
drerls 1)hu1s for m�kin� monl!y toc.a.lly 
or l1y mail. GHbert Sur.vLr. 1107-}.1 
Br-ood,,.-a}·, New York, 
\VANT to maL::: more n:oney? L!!�rn 
to resth•cr min·cn at home. COJr.plt1C 
ius.tntcT.ions $l.OJ. Guun, Box 64l No. 
Birmin�b-.rn. Al�t. 
CO[..OR concn[e stuf.,ce: ·•vith che1:1ical 
solution�. Samf;ll! lOc. Hol\ywoQr.l 
Ccmcntcrait. Sj2� Wonderland. Holly­
�·ocd. California. 
SI.:;J...L by 'Mall ! llooh:��, N ovelti�.s ! Bar-
�j�n£Jrc!.

i
f3R1N�

t
�� J�}]�.

c
�hf:a�:�

e ! 
AGENTS-Tg milil cnr li:ero.ture. 
G<Jod profits. Howe t:nuiness. May� 
,-.•c:llri, 149 Fi rth A�·,. .• N�w Ynfk. 
\VHE� to bltY at kwest whole�1e 
(Jd<":t:S. T n{flrn:�l icn ( r·re, Y :-.r-�na, 
Box Jl2-A. na�·.:mne, X. J. 
!!lAKE Manl'y, S1Jar1! cr Fl,IJ Ti:m!""­
Pa.tticulare Frcr. :Merit Co .• 5976 Cote 
Brilli:mte, St. Louis. )Io. 

O P l: R A T E:  Home-Office Business. 
\Vritel Jon's, ltJ4·A Garlield, Brooklyn� 
NEW York, 
DOLLA.RS Daily Di�tT:.btttin!l Cards 
Locally. Powell, IloK l96JC, Cb·eland,. 
Ohio. 

CAMERAS lo PHOTO S U PPLIES 

CA�lERAS and •upp]ios. Free illus· 
tr.atell cat�lo� H,.ting l!vr:r-ything pboto-
f�fe��t

s
t��e�e�do�,�i

e 
s��-h,c;:s· u�l�� dreds of bargains. new and \!sed. AU 

�;uaranteed. \Ve take your o1d cam�ra 
cr equ�pment in trade. W'rite no'\' for 
)Ol.;.r F1·ec: copy of our newest mooc:y· 
9a\•ing Bargain B o o k - just out! 
Limited edition. Hu:-ry! Ce:Jtral 
('-.._m��;a Co. (Photoer;�.phic: H!':aJ-
qUArters since 1899), 230 So. Wabash, 
Dept. :o-J, Cb,cngo. 
BIG Value I $1.9j �ronde. you with a 
complete darkrocm outfit! Includes 
e\'t:l·y it�m for de,·elOJiiqr and m;.�king 
prints up to 2�-i,.x-l�". Free eatalog 
of bi:tr valttes in C4.merA9 and photo· 
f(T�phic �upnlie:ii ! Send for it now I 
Uarl<s & Fltller. Xnc .. Dent. )D.l·U, 
Roc-heRter, �ew York, ll. S. A. 
:aiAKE money in photography. Le:un 
rp.ickly --t. \wr.1r:. S!i.:tl"f: or fu1l tjme. 
E;.�y plan. Pre\'"ious exf)Erieut:e un-
necessary, Common school edL\cation 
�uffi.cil:"nt. lnleresting hooklet and rc· 
C1uiremen.ts free. Americ:m School of 
Photo�r.;;tphy, J(i01 ).lichigan A,•euue, 
Dent. 204S. C:hjca�n. 
JSCO:'.IE Frotn )-our camera inete.ad of 
expense. Low cost home: cotJrse tt:aches 
�-ou to :-nake photographs foT magazines. 
ne:wspaper3.. a.dve:.-tiset·s, Trcrr.endone 
demand. Earn ;:tood money n•her�·er 
yon live. Fr�e; lx:ok. L:1i.vcrnl .Photor .. 
rar.hers, Dept. A, 10 'Ve:st 331-d St., 
New York, · 

Special Shoes Make 
Ladder Slip-Proof 

These nine·ounce laddet' shoes are 
eQuipped with hid�, penuanent tid�tn 
thoi.t pte vent th.o l1dder from. slipping 
on gua&)' Ol graveled surfaces� Pro· 
c:luced bv • Denv�Jr, CoJo., tniillttLlf.ac­
turlllt>, eM sholis arlll designed for 
bolcinc to �lL t y p e s of ladders. 

}.!OVIl:; Films, But whole<al• OilY 
size1 develop yourself. save uver baH. 
Complete devdapin� in:5tru(.tion� with 
bill sample, one dollar. Lake C:J111c1·a 
E;xchan�l!1 Gary, Ind. 

DARNIVAL BA!IIES 

)L\KE You .Mon��:y-Outfits sup1=li-td. 
Catalog lOc. "hlQQTe�ladC':nJ Lalloter, 
.\Iichig-an. 

CARTOONINO 
CARTOO�IXG Conr"' $1.00 Com­
p1de: JO Je�son�. o·:er 500 illustrations, 
with drawin� pens and pencils. Sc.Jvell 
Sl\.\dios, Box 748-::\I, HIJllpYO()fl, Calif 

CARTOONING & COMMERCIAL ART 

�4,\�: sc
i�;l�n���n

c
:vl���ad��r���!� 

·'-N Ser"ice:. Argy]e. Wisc.cn!!in. 

�HARTERS 
rnn. .. A"�ARB Chfnter-!1.: Comple:-te ir!­
cr.wporati�lg ancl or;:aniziog se n.·ice � 3 f-� 
Sumitted forms. Chas. G. G\!Yt:T, lm:., 
\Viimi n�ton, Dda\,·are. 

DETECTIVES 
DE;TJ;:CTIVES. Make Seer<! Imo•H· 
5aticms. Experience unncccssao•. De­
t�eti:ve Pattjculars free. Write, Ge<Jr�e 
Wagner, 2640.V Broadway, N. Y. 
BE A DE:TECTIVE. 1bke ••cr<t in­
,.l:!�f1Ri!.tiQ:J'!. Ex:-dlC':1·t nppur:1.1nit�·. 
\V ritt for free na.rticu!ars. Hayll:'lvt-.cl 
Stults, !;lkhart, Indiana. 
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Bakelite Device Spurs 
Wrapping 0� Coins 

lovcaeed by Albart Wagnet of 
Chicat:o1 Ill., this new molded &13ke• 
li�e de ... icl!! enables c:oins to be pl�ced 
ih 'IV.raJJCJoetii tnu�h faster th.an lhe uSoual 

·method employed. The ll:l)int aN 
dropped into a funnel from the counter 
aDd tbe wrapper �•led whCft fi.Ue.d. 

ED UCATIONAL & INSTRUCTION 

WHY !:,"NV\' �'HE OTHEH FBL· 
LOW his ability to gain attention-win 
f ri �f1 ds-g-d ilht!ad in the world ? YO\\ 
too can have the oame baek11round of 
�WOL�o ;L�c�S��gNe!y ru:����t:� 
with a New Idea. It is c:nj o)•able 
education in maQa:z.Jne form. Ask your 
locz.l news dealer, or write t.o 22 W. 
Pt1tnom Aveu Greenwich, Conn., en­
dosin� 2Sc in stamps or coin. 

"T:NCLE SAM'' Jobs. Start $105· 
$17.1 nur11th. M�n-wumton. Prt:p;�te 
imrnediilte:ly for next anrlOunccd cxami· 
11atiDILS. E->:?erience usuaUy uooeceS· 
.!'ilr'}". Full rwrticulars--Ji.�t po�itl•_ms� 
:Fr�e. Write today. Fr;�.nklin Inst;tute. 
Lle1•t. HfJt, Rucht's!er. N. Y. 
MEN Wanted-Learn Tool & Die 
I\lakiug. Auto:m<Itic Screw 'Mach. Machinist Trade. Bi2: Dcman1. Ac.tua.l 
E;xperience. E,.-:pert Supervision. )Vrite 
for Free Book "].1". Al1led ScYew 
Machine Co .• I no., School Dh .• 603·9 
Lake Sl., Cbica�o. 
\VAJtrTED Immediately. llcn�,Vomen. 
a�e ]8-50, qualify for Gover-nment PoMi­
tifJ1•.S- Commen'Ce $1 n.� ·$ 1 7  5 rnm.th. 
Common education sufficient. V<Jluahle 
inf01matiQn f:re�. Write, Instruction 
Service. 234, St. Lm�i�, Mo. 

PLAY P;ano by E.r-Ne1v simvHr.ed 
l 0-week method-Anyone �an learn 
complete ccmr.E-e sent for $1.00, Money­
back guarantee. Bingh01mton Corr�­
onondmcc School, 30 Grar.d Blvd., 
Binghamton, N. Y. 

LEARN Weldin�. Build yo•Jr oWl\ Arc-

s:���r lL� ��� aC�rtifi��e Fn��::��t��; 
Plans. B·Welden; Club oi Amerioa, 
Box J 4J 2 Chicago. 

FORF;ST Johs Available $12S-$17S 
1r.o11th. Cabin. Hunt. tratJ. pa.trol. 
Qualify htunt::diately. Write Rayson 
Sr::rvice. B-32. D�nver, Cc!o. 
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' PRE\�EKT Check Forl{ery r F:il.:;;einat­
inc:- I llustrated Buoldet 10C. Protection 
S.-.cit"ty, Oklahoma City, Oklahoma. 

BEGINKERS i:Jstrud.o<l for Florid• 
hotel positions. Lee Institut:: B. Drawer 
1706, Boston. 

oLECTRICAL SUPPLIES 

Ht"'N"DRE.DS of new al:tl [ar<: item5, re:olac.cment tJQ.ns and. supplies. Send 
tnc for new, 60-page whol!:!sc.11!' C2.t.,.­ln;:(. A·Jtopo\ver, 412 5. Hayne Avenu�. 
Ctdca�o. 

ENGINES. MOTORS, ETC, 

WIN'DING Data, ?�3 mdors, singlr 
;md th.["ee phase. Price $1.00. l.lotor 
Data Service, Box: 7631, Kansas City, 
Mo. 

FOR I N V ENTORS 

PATENT YOUR IDEA. Write im· 
mediately for h\'O free books, uPatent 
Protection" and "When and How to 
Sell an Invention." Fully explain 
marty interesting f!Oints tc inventors and 
illustrate importan� mechanlcal vTin­
ciples. With books- we abo scnd •�Evi· 
dence of Im:er"tion" form, Prompt 
�ervicc, reilsonable ft:e!!, thirt:�•-seven 

�e;.rs;Add���!�rJcVict�vJ�d E���s i: &�: 
Registered Patent Attcrne:y.ll. 921·� 
Victor Building, Washington, D. C. 
INVE:NTORS-Smoll iceas may- have 
1a rge commereial pnss1bili ti�. \V tite us 
£or FREE Boo�. "Patent Guide ror the 
Invento["'' and �·:Record of Invention'' 

form. Delays a!e dange:r-ou� io pateut 
matters. Free mformation on bo\'f tf) 
proceed. Clarence A. O'Bden and �.J:'ti'nJ��ir·l�·K Adams Building, 

WE SUCCF.S SFULT,Y SF.'LL inven· 
tion5, patented and unpatented. Write 
for proof, and 1eil us: what you have for l:tlf!. Cbonlefl"cl. Jnst.1'h1te o£ American 
Inventors. Dent. 5-B. '\V&.shington, D.C. 
INVENTORS :  Send for my free 72· 
page book. Conscientious. prompt per� 
�on�l Sf"rvic� Cln ;�11 pateont n.a:t�n. 
Rtgt:stcrcd Pat�:nt 1\Ho�·r.cy, L. l'. 
R�ndolph� Dept. J4l, \Vasb.ington, D. C. 

11HOW To Sf!ll an Tt1'1entian.,, \Vrite 
far free jnformation. C. L. Drew, ]0]0 Hcbart BLdg.. San Fn.c.ci'5co� 
Califoi"!lla. 

�OAM illAS. PlANB. nc. 

AX AI.-YSJ S. Research. Newest �uar· 
�nte�:d furnmlas. Biggest catalog free. 
SP:::daJ nru::<':5, lead:!!. Gibson LalJora.­
tory, Chemist•. C£-1142 Suony;lde, 
ChLca.;:o. 

ROOK of mnn�y rnaking ideas:, Plat1s, 
Formulaa, information. Jitcrature free. 
"Horr}·'s". 1320 N. 15th St., Harris· 
�urg. Penna. 

FORlVrtlJ,AS. r.no::l ones. For :tnak;ng 
fast sel1inR" produces. Special -nticcs. 
\'G Cbemical, Box 4651, Pittsburgh, 
Pa. 

FORIIfULAS-Latoot Money Makers. 
Lito<ature free. D-Bclfart, 4042 N. 
Ke<ler. Chicago. 

FORMULAS-All kind•. Guaranteed. 
C>iltt�ng Frr:c:, Kemico1 6'1, ParkTidgt':, 
Illinois. 

FROG RAISING 

FROG Rai•ing-New Method. Illu•· 
11·ated Publication - Amedcan Frog­Raiaing, Introductory 1;ricc onh: One 
Dollar prepaid. Nu.-Ameriean Giant• 
(re.l(iste;r�d} .  AmHiC:�Ii. Fro,!( Publish­
ing Co .. 167 South Matlle A1·e .. Ridge· 
,vood. New Je;sq:, 

N B C  Develops 
Mobile Transmitter 

For Auto Use 

Th• N adot�al Broadcauidllf Company 
has developed a new mobile uans-­
miuer thac c:an be placed aft the back 
liti!at of a tourirtll!l se:dan. Shown abov!l' 
is tM unit in:st;JlJed and ready for 
op.,ratinD. A gasoline driva.n e.,ua 
.atol' .tupplies powel' f01 tho 1n. 

!lOUSE TRAILERS 

BUILDE;RS-A Bi� 68 Pa�e Boo�. 
tdl!!i aU about trail�rs. How to plan 
and build the Iates1 modern designs, 
Comnlt-te in�tructi.ons-lJ01.1' tu t�d�ct 
and whr:rt to �<:l dc'Dendable mEttcria] 
and S'JPPlies. 350 illustrations, ovet 500 new and im"DrDved unt:s and acces· 
surics. EverT' phase of Uailer con· 
Uruction Is dealt with. The book is 
comnih�:d hy Emrineers enli!:a£Cd in 
trailer buildinlit, Send 2.5 cents. coill 
or stamus, to ccver postage and m<!.ilin.t-:. 
i\.. J. Stephens & Company. 2802 East 
Hth St.. Kansas City, Mo. 

HYPNOTISM 

H YP NOTT S �L Complete 20 Method 
Course 25e. I.,onk lnstitllte Hypn'Jt1sm11 D-131J, Palatine, Illinois. 

INVENTIONS 

HAVE YOU a sound. practica1 ioveu� 
tion for :!a.le, J)atcnted or unpatented. H so. write Chartered Instit-ute cl 
Americ�n Invcntors1 Dept. 5·A. Wasba in::!ton. D. C. 
INVENTTONS-Patented1 UnlJatent.ed. 
Bought outright, royalty. Write Arel� 
liJno·Fo\ver Company. 53 West. Jackson, 
Chicago, Jf1 ino1�. 

INVE;NTIONS sold. Straight com· 
m�.sslon bttsis. W ritr; Comml:::�siol1 Sale�, 
Box 31.  Au:r,r.Jsta.. Maine. 

INVEfiTIONS WANTED 

I:\'VEKTION S Commercialized. Pot· 
e nted or unpatented. \V rite Adam 
l';sher Compony, 582 Enri�ht, St. 
Louis. Mo. 
SMALl. Inventions wanted by manu· 
factut"ers. 1'11 help y-ou �e11 your in­
vention. S. Hull, L-7 S2 � Euclid A venue, 
Clt.·v�lttml. Of•;o 

MACHINE�Y. TOOLS II< SUPPLIES 

FREE-Rtup.a.in C:ata.Io�. handy clec· 
tncal tools. drills, motors:1 machinery, 
accessor�s; for mc::chanic ... --craftsme:n. 
P�ramount Products. 24SB Braad.way, 
N<w York. 



Matrix Guards Tre:es 

C;�Ufornia otr:h11rd owners h:tve fouDd 
• novel pr'otcction for their 'tOilltlK 1re.es 
iin ar�:n where rabbits and rodenu 
haY� show.b • liking lor tende.: &uk. Each nee i:! wrapped "with a uu�:4 
alilwapapl!:r 111.atrix, The roueh sh�u 
Gf :s�cidfy prep.ueil <"trdb<O..:d lt:e­
.,btain�b(e a1 almon llrtY daiJy tle'WIIi· 

pilpu plant at a 8ma1L cosc. 

$4 B LlJLDS a ci-rctlh.tr 54w and bthe. 
lndudes accessories. Comvletc p1rLns 
50�.: <Cotch. A. G .• 47 Pa.rk Aveunt, 
Biu�hamtcn. N. Y, 
BENCH bthe� new, $3f'.50. 'Paint portable set comp:t:te, 
Burk ).lachine, 1312 l'r<isptct, 
Ohio. Ci1·cula. 

MAGIC TRICKS A N D  NOVEL TIES 

I'ROI'F,SSTO:'l"AL Cat•kg uf a thm•­
sand tricks. 2Se. 'V¢ SUIJl)ly e,·cry noted rno:.glci;m. Halden� 222 \\7e!5t :t2nd, 
New York. 

IMLE & FEMALE HELP WANTED 

A1fAZI�G invention cl()!if:S all (�oars: si lently, a\1tornatic�lly. 1\�w oil prill-
1;iJ,!e. Easih· installed. .Kever needs; 
attl.!nti.ou. Priced dolla1·s ]�ss than othf!l" checks. 'L" nlimited nu::rket stores, offices. 
factori�s. F£"ee demonstramr ftrrni�lled 
work1...Ts. Komt-Sla.m, Dept. X-63� 
Bloomfield, lndi.a.na. 
llRS. U. t:2':'ne:d $267, three weeks, 
rai:".:ing mush;::;oms in cellar I �!':�el1· 
h1J'nal. I.Jut your c�llar, shed r:erhtP-!'1 
suitable. 'Ve buy Cr'Ops. Book bee-. 
l�11ited, 3848 Lincolu A\'e,, Depl, �OJ 
c:,ica£'0, 
AT IIO'liE;- )·our own m1.1nu fachning 
businen; maldng pofl·.dat Sl.(}O nov­
r.ltie":;::. Ccst :you Jc tCJ 1.5c. F.verythjnli{ 
s·Joplied. "'rite S()-Lo \Yorks, l>cpt. 
X -343, Cinc:nna�i. OL-.io. 

MALE-I�STRUOTION 

DE;TF;CTIVE S. Work home or traveL 
Exl'lerienc.e unnecel';sary, \\',-it�, Amt'ri­
cnn Detective lDstitute� 2640-T .Broad­
\'lay, N. Y. 

MIDGET AUTOMOaiLES 

llUlLD a :Mid�et �!iller Racer, Com· 
ple:e plilns for co:Jstructing tl�i� autht.:l�­
tic: m1d�t automclnle appear m the new 
1936 edition of Hcw·To-Build·It alunr; 
���ks h:

P
n��:��l�r ��;dS���nfv:�� 1af8� 

11age book to licdern 1-lechanix Pub]. 
('()., Gr�emvich, Conn. 
�IIDGET::: � J:;qui1Jtnet�t! t.'"sed mcto1·s 
fur f'port midg:t":t�, �4.00 up; far race•:<i, :� Hl.OO up, Li:r.t of GO motors. also used 
r�c�rs and part!;, 2r:Jc. ShitJPS 1lidgets, 
Hm:: 54J-D, Zancnille, Ohw. 

MISCELLANUUS 

K:t-:J�P ya\u dog ur c;lt fn�e from 
dan;::erous ficas. Easy to apply; hann­
less to a)tirt'l:l.l. Tdal siz.e, plenty for 
large dog. 1Sc .. ShJ.w's Fk:�-S("'ci, Wr::!St­
mont Avcu .tiadUcmfield, N. ]. 
YOUR cbam::� ! OJ•t:: d<Jl1ar brh1gs rub­
l::cr molds, instruc:tiuns ca�till� beautjful 
imitation mnthle. c�talo,J::"ue moC.els. Pay 
roost;�. :.te on arrivaL Culonl.ai Ar-t, n�ny. 
N. H. 

MODELS & MODEL SUPPliES 

YOUR Ideas c1e·�·el£lpe<.l into practic�l wo;-ki�1g ln(ldd. �0 year:C\ .!l!ucc:��ful 
expenence ; tb.ouaa.r:U5 �:oat1sfietl C\.lAtOm­
enil. Confidential service guaranteed. 
�2a�=g�e���k�Ma1d��n1n;:nfi��t:�a���� 
Cre�t Tool Ccmpany. Dept. T. Cin­einnati. Ohio. 
I.,ARGE C:J.t:i!.l� E:ng:.n�s--SuppHr-11 
llc. riemcv, J·2417 N. 1\.ahland, Chi­
cagO • 

MODEL RAILROADING 

�B�U�I�I,�D,...ca�bl[]dd .Railroad in 00 ga:Jgc (}a inc� bebveen rails), A compl ete 
catalogue o£ parts, co:1struction kits, 
Rnrl r.omflleted unit�. One Dlml!. Nason 
Ritihvilys� P. 0. Box 9� Mt. Vunon, N. Y .• Dept. !OX. 

IIIOTION PICTUR� &. SOUND 
EQ U I P M ENT 

LEARN }fotton Picture Theatre Eu�i­
r.e:;s. Home-St11dy Training-: 11fanage­nent, At.h:erH�ing, p,, ... jt:'dirm, Fl �e 
Cot!JJlOI!, Thc�t:--c Institute, 345 Wilsh 
bgtc.m, �!mira. �- Y. 

MOTORCYCLES 
RECO:-IDlTI0:\£1! �lotorcyc�e>. J\c�v 
--11!5ed patts fvr a:1 makes. Authorized 
I-h.rley-Davidson Dealer. \Vhi:'"ll:J.n 
Matorcvcle & Supply Co., 40.5-!:1 South­
\v�st Bivd., K::.n'i:!:'l� City, ).lo. 
SF,.�'! f) ] 5c: fu:-- i1hL;.tn�t�U uos,('J 1Io11Jf� 
cycle catO:t!eJ�- llar.i:'ains. Largt-s: stock 

f1��}}��e �1 �����c !�3 r§� I �':�'1 K�l����c�!f;: 
)lu. 

0 F Fl C E EQU I.�P_"M".OE_.N�T:___��­
"T=y=p=E=W=R�rT-=c E�_ ""RS: �\llti!:tO!.ph�J artdreRs­
lnl': n,;.chiu�� . ..  dcie, !'ii, 11lctapho11e;;, Liii()­
Jicatcrs, sealers. folders. Save l':alf� 
write Pruitt, 553 Pruitt Bhlg., Cbica�;:"o. 

OLt) MOHY WANTED 
$5.00 to $500.00 F;ACU paid ior Old Coins. Kc:ep ,.I) ut� mCJney. Get po�ted. 
Send 10 c�ents far !Eustrated Coin 
Vah1f': Rook, 4lC�- Guaranteed Buying 
and Sel I ing Prices. Coin E:xcb.ange� Box 
lS. Le Ro:o. N. y_ 

PATENTS 

PATENTS. Bcokl<t free. Highest 
references. Best results. Reasonable 
ief."51, WatSQn E. Cok:ma.n. Victor Build­
inc, Waobington, D. C. 

Python Gets Mouth 
Swabbed Daily 

A kiag python at Funk Buck'� 1 uns:Ie 
Camp in Mauap�qua, L. I., requiru 
daily ,.,nbbinr: of it5 mauth in arde.c to prevent canker sates. Shown above 
.ant 1wo meq ford'lg the huge sn:��kll!'t1 
D'IOUth open fo� a treatfiN:n:t. Si" more 
men are nquir�d ro hoJd the 22·foot p)'Chon to prevent its coiling. 

INVI!:NTORS-Sm•ll if.ea. ma� have 
1nrge cnmme:n:ia.l l)(ISSi1li1itie�. '\' rite us 

f?1�c;��p; ������;�1d: u<fu����.:[�(o���? 
for-m. Delays a:·e dangerou.!! in Jlat.;nt 
matters. Free jnformaticn on b.ow to 
pl'ncec-:fl. Cl.:.rr:11C� .A. O'thlr::ll �nd 

Hymi:\n Berman� Z8-K Ada.m:s Bttilding� 
\Yaoshin!-s'1on, D. C. 

�� ���� �0:rti�:�����nt
�1r. I��f:-9��aj8 PI�<.Piot�lt Avenue, Chicajlo. 

PATENT ATTORNEY& 

'PA'T-"F.�T YO"CR TDEA. 'Vr\1e imtrll�­
diately ior tw::l fr� books., "Patent Prn­
vetion'' and 41 \Vhcrt and How to Sell 
an T11ventio11." F1JI1y el\plilin many itl­
teresting points: to inventors: 3ml illus 

\�li�h ��;o�;;t�l�L al�:c�;:jc�IE�iJ����te:f 
I �wention" form. Prompt serYicc, 
r t-.:t�01L=tl1:e fees, ti1irtr-seye:n years' ex· 
1H"rience. Avoid rid< af dda.y. Addre�s 
'Victor J. Evan� & Co., Regi�terc.:l 
Pa.tent Attorn�y-s, 97.0-L, Victur Bui1(i· jug, \V01shington. D. C. 
I�VE;XTORS-Small cdea; may hne l:uge commercial :pcs�ibjJitk!t, \Yrite l1S 
f(,T FREE; lJook, f'Patent Guirlc- for the: 
Im•entor" and .,Record of ln\'Cntion" 
fonn. Del3yS are rlangerous in pat�;:nt 
matters. F;ee information on hov: l(j 
nroceed. Clarence A. 01B..ier1 ;;mrt 

Hymnn Derman, 26-K Ads:ms Building� 
W»hiogton, D. C. 
"IN'VEJ,:TOR'S Guidebook" ccntainin� 
9(i mcchanJcal tnuvcrnent:: and ad,•ice 
::..hout 'f.late�lting, selling im·entions, aha 
'�Rr:C;...-.1-d d Invention", Freo!'. Fra� ,.::\. 

Is�:e�:��r:: s��!!�
tN�,��oy��k�Engioeer� 

I:-IVENTIONS Commercialized. Pal­
e:ntt:d OT" unpatented. Write Adam 
Fisher C<Jmpany, 582 !tnright, St. 
Louis, Mo. 

PATUITS WANTED 
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Special Short Wave 
Tube Aids Broadcast 

A We:stioghoute etagill£e1' t::x.amine� 
the short wave power tube tftat makes 
i• possible· to.: Station. KDKA, in Pittsburz::h1 Pa., bl ae:nd lm::s5ages to 

South Africo1. 
PER6DNAL 

WHY ENVY THJ;: OTHER FEL· 
LOW bis ability to gain att�ution-\vin 

���e��!�;-t;.;e a�f.�d ����hL�'�k����l.-��f :£ 
CLI1ture anti kr1owledge by n�::triing 
l'HOTO FACTS-the New Magozine 
'\' il•• a I\ t'W ld..:;:� It is enj oy;IJ] e 
education in ma�orazine fllrn. A_,k yonr 
lo;:;d news C.ealer, or write to 22 \V. 
PtJI.nam An�.� Grt"enwich. Conn .• �n­
.clasinR" 2Sc in stamp� cr coiLl. 

PE;RSO!':AL: $5 FOR EACH joke 
P<��liohed in THE JOKE;R. S<=>d 25c 
(sul;scdr,ticm) and juke. THE; JOKER, 4238 Sttles Stn�t:'t. Ph.ib, 

STUTTERING an� Stammerin�t cor· 
J-�tr:d ,t. hom�. Bookl�t free. F•ul J, 
\"taJ.!e. Box 521 Pittsbut"l'h. l:'enr.&, 

PHOTO DEVELQPING 
DEVELOP :"tnd prir�t y()�rt own pit:· 
\1.1ns. S;n·e time, mcne'· ''t',;ith our corn· 
1.1ktt!" $1.95 outfit postpaid or pay Jlu.sl­
man $LIJ5 COU, Im::ludes tlcc::tric 
n:ll:y lamn. t�I"intin� frame� flhoto paper, 
chemicals and equipnu:nt, One o£ hun· 
dreds of am..1zinR" b<ir�:ains in 011r Fn:e, 
ne·rV�t. rnoncy-sa ving Bargain Book. s�nd for it todar� Central Camera Co., 
2JO SJ. \\r<Jbash, D�pt. 110-Jr Olicagc. 

FINER Fic.ishing. Roll• dovelof>"d a11d 
vrinted, wi.tb. One Colored enlargement. 
tlr two profession'Oll enlargements. ,i\11 
fnt< 25-c (coin). Genuine, Nationally 
Known, 1\locntone Superior Qualjty. 
.h:o�n Photo Service, La Ctos::e1 \Vis.. 

ROI,LS DEVELOPED-Two Beouti· 
ful Double \Vel�ht Professional En­
hT��ment'!. 8 Ne\·er Fade Plints, 25c. 
Centi.lrY Photo Service, LaCt"assc, \Vi�. 
R 0 L L S DEVELOPJ::l>-2Sc coin. 
Two j x.7 Double \Veight Professional 
Enhtrgl:'tnt:'11tS, 8 glon )lrints. Club 
Pl:.otc Sen-ice, LaCrc:sse, \\'i3. 

PRINTINO 

250 STATE1fEl\TS (or Lett•rhea<b), 
2SC· Envelopes $2.� 0. l.l'UO C"'cts $1.50. Postpaid. HiRh Quality. Sar.1ples, 
Imperial Pre�s, NOrman� Okla.hotJJa. 
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STATEMENTS, En'"elopes, Let,er· 
beads. 230-$ 1.00 Pos:paid. Samples 
Frt!�l \llll!ot.b Pr�o;s� B�dfonl, Pem101. 
QUAI,.lTY Printing�owest -Prices; 
S;�mples. Tucker Ag�ucy� Box. 63, 
lndiauaoolis. 

RA�IOS 

.F.ARo)l-CITY ntdi·:>s S/. 95 compl�te. 
Sone baH. Agents free offer .ao;�zing 
prices '"·indch.;:.r�er.s, powe� plants;, ac• 
ce:s�orie:�. ...\la�·co. 1250 )JcGc:e, Ka:1sas Cit�·� Jlo. 
PLAKS 36 Dist.J.nc� Co..stal Sets 50c; lS-25c; T'Ccard 4250 miles. with ··R�Uio 
\Y urkhench•'. Laboratories� 1 5 1- K 
Lih�11:y, San Fnuwi:-.co. 

B"CILD Pocket Ra�io that gets Europe. 
Plo:ms, dr.a\vill�.i. l:Jc. Fed.tL·al, B0-x 3i4, 
De•Jt. 23. J ndian<1polis, Ind. 

RADIO & T�L£QRAPHV 

H A D I 0 �n&:incering, hmadr.:a�tiug, 

1�!��:�� ��dd rlo0���e ie,����P�;
r

�!���t 
���!�

u
'l��&�·�1in

�
�ft����sir� sf:1�Zt� 

parai3o. l:1el. 

SALEUlEN WANTED 

1'IAK:E Mono!':y F .. st � \Yot·ld1S largest 
��ranuhcturen of patented useal�:tl'' 
trade t:u-d:! and se:;�led couprm Uusiness 
stimulatOT Rames for all Tf:ta.il stores., 
heer ta \:-en�s. sen·i.ce st.at:.ons. etc. Easy 
to sell 0�1 anr SQ d"Y monc:y b�ck 'tri:1l 

�1!1l: 1¥����/\ s�: ��o�t
c�·�l �::�!i, B:t�� 

ALso 4 B i� Lints. af Go rge:ous An 
Calendar S1.1hjec1s. Advan<::e commis­
sions. 36c in stcuups. hrings yon pr.;::tH•id 
szreilt big $5.0J ''aim� sales manLtal. 
Wo11hmore, Inc., Dept. 1fl07, 221 F;. ��th St.. 01ic;�go.. 
MAN WA!IITED-(,y shoe momtf,c. 
htt-el• �:5t:t Uli�hcc � 4 years, for sales 
work. Read�: cash daily end h�e sl:ot>S 
;:.s bonuse!!i to prodl1Cen. No ex�ri�:.nc� 
neecled. Your �n.•,:n sbo�s at factory 
vrices. Complete Hue .showing 250 
styl�s iudurling famous Veh•t::t·Ecl air­
cu:!hion oaiiJc,.;s in.soh: ehocs, S(:nt free. 
\'lrite Mason Shoe )Ifg. Company, 
Dl'::nt. D2rl. ChiTJpe\\';r. Falls, 'Vi�e:ou!iin. 

DBI:ED"!"ATE openi�gs for •mbitious 
rur:n! \V�Ar, iHbndm"':o:>: ;,F.aitLr:�nks" 
tailored-to·measure clotlles, make up to 
SIO in i.'l D�y. E:'\lJe:dt"nce unnec:e:s:sary, 
Bonus Suit offer. Lew prices. Qulck 
silles. Free outfit. Perm0.1:ent ! }'air· 
b<mk:s Company, :2 3 1 1-A \Va':la!J�ia, 
Chicago. 

Horizontal  Handles 
O n  Cups  Al low 

11Nuting11 

A now type of he><izontal cup ha�dle ( abovll'!) i,, said to make. cup-drinkiTig 
se.:ute. and comfor1d,Ja beaidt hiYinK 
the ad'l'anlaQ'e of permhdng compact; 
Huesting" ol c:ups. when not in use. 

Drawing Board 
SelF-Aligning 

Has 
Bar 

Impervious to water and alcohol. rhit 
new typa drawing bo:trd has angl.e 
.!t�el StJppCirts with rubber Iee:t that 
hold ;, at a c�mfort•ble: drawin� posi­
tion t.�.•itbout slipping. Made of a 
hnd, 6brou5 m.nerial, tb� bo.rd wUl 
:bOt wa.rp or crack, A pormanently 
auached, self-ali,Kr�in,l' p.a:t'3ll4.'[ bar" ia 
futur"td. doiflg away with 1he need 'or 1bQ: -w;ual T-�quau. 

WAXTBD��[en {or ;.;ood vayin:; work 
with ;). b:Re shoe 1.·ompar.;:. G..OO pa.y 
C\"Ct"Y da)·. !in::: shQC5 r.s bontl.3e3 tG 
"l:to-getter�". N a c:xperience tJeeded. 
Cc:mplt>i.e s�les outfiL sent free. Writo 
Cc110olidnted Shoe s,·stem, Dept. l\1Z5, 
ChinPewa Falls� 'Yiseousin. 
COLD Rcf!cctmg Window Sign L<it· 
te:-s. Penny Eac:h. Large Sizes. 
F.o•ily Applied. New St�·lc•. Ab•olutdr 
Beautiful . Free Sa1npl�s. Atlas Sign 
Work.1 7941G Halated, Chicago, Ill 
BIG corr:rn'1i3sions :scllin;:: store� ce]]doid 
TJricinR" tickets. ruet:al shelf 1nc:ul:linL:", 
mr;nu :::o\·ers, sillnS, chTome chJ.7lg�!tle 
lttttr!i; T. Pridnl:' Pres:�. 124 \\"hite 
St., Now York. 

TATTOOING SUPPLIES 

TATTOOING Outfits, Suppli••-Cata· 
lo�uc. Guan.nt::ed Hcmovcr. j'\Vat�rs..•' 
�f3�n5 Putnam, Detroit. 

TAXIDERMY SUPPUU 

TAXTDERMY-Send tnclay for F•·ce 
C.t�talDI{ sho·win;: guilraUtt!ed ta:-;idermy 
�1w�li�os:. Gbss £yr;::;:1 Shields, Panels. 
Head Ym11111, etc. Taxidermic :'llfg. Co., 
De�1t. fi. �Iemphi�, Tenn. 

TELESCO P ES, r.1 !C ROSCOP ES. ETC. 
TEL�SCOP'ES. 1\Iicroscopts, Einont· 
la::s. LtJwcst uricee;. Ontio:al catnlo� 
free. Brownscope Companr. 2J 4 Fiftf1 
An:nue. New York. 
TE:I.ESCOPE;S. Mir:r:w.;.olH�s. Hi:IUCn· ktn, �innalc·gy, Ch�mi�tTy. Catalog 
f rcc. Tccko, Evanston, 111inois. 
h UTt b R�flec:in" t�Jescope.5; cat.a.log: 
f1·ee. Instl"nctious. IOc. 01Jtica: LOl.IJc, 
ratorif"S, Larchmont, N. Y. 

WELDIIIG 4 SOLD E R I N G  

ARC·WEl,DllR �0  volt., 25·2·)0 om­
pcl·es. Direct C\lrrent. Bnild it :yourself 
from old North·E"'t· Dodge outomoh;lc 
generator.!!. Low cost and l1pkcep. Re­
sults guaranteed. Ce1'tified Instructi\'e 
Plans $1.00, C.O.D. $1.12. Free Con­
!'iulta.tion Sen·ic� for one year. Welders, 
Club of Ame:-i�, Box 343 2·B Mer• 
chandise 1I:ut, Cb ica,P:o. 

Wl N D ELECTRIC PLANTS 
GE�ERATOR Propellers, oxuertly d• 
si�ned at factory _ _Erices;, U nivers.al 
Aircraft Co., Fort Worth, Texas. 



Odd Jobs For Dynamite 
[Continued from page 148] 

gas and blow the fire so high and wide that there 
is no flame left to ignite the gas when it starts 
coming out again ; clearing snow from automob1le 
highways through m o u n t a i n  roads; digging 
trenches for fences to keep foxes from escaping 
on fur farms; helping to build airports, golf 
links and to drain farms-these and many other 
tasks are all in the day's work for "Old Man 
Dynamite." 

Another new use of dynamite which has great 
economic value for the entire country has just 
come into prominence largely through the gov­
ernment's aggressive efforts to halt soil erosion. 
With the aid of dynamite, thousands of CCC men 
are now engaged in what is known as gully con­
trol work. 

Millions of acres of land have been made 
worthless by gullying, the effect of water tearing 
away the soil on slopes. This is being corrected 
on a large scale by the use of dynamite in a new 
form, a "free running powder," it is called, or 
dynamite in granular instead of stick form. The 
powder comes in bags and is poured

· 
into holes 

for the blast. It is set off with a stick or part 
stick of dynamite detonated by an electric blast­
ing cap. A pint of the powder equals a pound, 

thus enabling the engineers to do accurate work. 
Objectives in gully bank blasting are to deposit 

a sufficient quantity of topsoil on the gully 
bottom so that trees, bushes and grass may be 
planted there to prevent further erosion and to 
keep this topsoil, so deposited, from washing 
away, by constructing soil-saving dams at care­
fully selected points in the bottom of the gully. 
All this involves the moving of thousands of 
tons of soil, a job which is made practical and 
more effective with the aid of "Old Man 
Dynamite." 

P. Ov Supplies Weather Data 
With little more effort than 'dialing two figures 

on the telephone, Berlin, Germany, residents now 
can get any kind of specialized information about 
the weather from the local post office. 

The service is particularly designed for trades­
men, sportsmen who want to know what kind of 
weather to expect the following day at some 
resort, and hotel keepers, who thus are informed 
whether to expect large or small crowds. 

The cost for such calls to a division of the postal 
department is about 14 cents. The subscriber 
simply dials "K..::4," makes his wants known, and 
is shortly called back with the required pre­
diction. 

ADLETS FOR HOBBYISTS 
(See regular classified section for rates and other Information.) 

STAMPS 
COLLECTORS TIIustrated Catalogue Free: 28 pages, 
featuring, United States, Canadians, Newfoundland, B ritish 
Colonials, Jubilees, Edwards, Sets. Sent for postage or 
entirely free. Empire Stampco., Dept. l\ll\1, Toronto, 
Canada. 

PRODIGIOUS Package : Wurtemburg Set; Negri Sembilan, 
Pcrak, SeJangor, Siberia, Trinidad, South American Air­
post-Only Sc With Approvals ! Saxon Company, 3 Dekalb 
Ave., Brooklyn, N. Y. 

MAGNIFICENT Mourning Stamp ; complete issue com· 
memorating bloodiest period in history wtth 20 additional 
commemoratives only !Oc. Friendly Filatelists, B ox 4428, 
Phila<lelphia, Penna. 

LARGE SPANISH Ship stamp. Azerbaijan, Cameroons, 
Chad, Dahomey, Ubangi in packet of 57 stamps. All for 
5 cents with approvals. Swedell, 3129 Garfield Ave., illin· 
neapolis, 1\Iinn. 

EXTRAORDINARY Free Ofler-Turks Caicos, $5 U. S., 
Caymans, Western Samoa, Baden. Everything for 3c post· 
age. Appro1•als sent. Viking, I Hanson Place, B rooklyn, 
N. Y. 

STAMPS ! 1 0 0  difl. 3c ; 500 diff. 35c: 1,000 diff. 90cl 
Illustrated Album ( 4000 spaces) 22c. Approvals sent. 
'l'atham Stamp Co. (D9) Springfield, illass. 

COMPLETE Nyasaland Coronation set of three varieties, 
unused-J Oe to approval applicants. Sundman, D l O, Bristol, 
Conn. 

MONTHLY Stamp Magazine, 6 months and 25 forei gn 
sta1ops, 2Sc. American Stamp Journal, Cedar Rapids, Iowa. 

FREE ! ! !  New King George VI set. Postage 3e. 
ROBERTS, 901T Fourth, Baycity, Michigan. 

FREE......:.z s  different United States with approvals. E;nclose 
Jc. Sid�nburg, Baroda, Mich. 

COINS 
$5.00 TO $500.00 EACH paid for Old Coins. Keep all old money. Get posted. Send l 0 cents for Illustrated Coin 

2'�
l
�

e
E�c

oh:�g:��ox G17�rL�tR�y�&�i\1: and Selling Prices, 

FREE: Foreign Coin, Banknote and Large Illustrated coin 
catalogue, for 4c postage. Approvals sent. Tatham Coinco, 
Springfield-9, Mass. 

COINS, Headwork, Indian Rel ics, Minerals, Books, Curios, 
Stamps. Catalogue, Sc. Indian Museum, Nortbbranch, 
Kansas. 

CALIFORNIA gold quarter size 27c. $0 size 53c. Large 
Illustrated Catalogue lOc. Norman Shultz, Salt Lake, Utah. 

INDIAN CURIOS 
I 

1 2 ARROWHEADS Spearhead, Wampum; Scraper 99c­
Pestle 98c-Tomaha,�k 88c. 20,000 Bargains. Photo!ist 
!Oc. Museum, Rutland, Ill inois. 

INDIAN CURIOS. 1 0 0  good ancient Arrowheads $3.00. 
Tomahawk Head SOc. Illustrated catalog Sc. H. Daniel, 
Dardanelle, Arkansas. 
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MAKES WORKSHOPS HUM 
A few drops of 3-ln.One Oil aC:d smoothness and speed to 
lathes, motors, light electric tools, action points of braces. 
Always use S·ln.One Oil because it Is specially blended to give ,�triple action••-it �;:lean:;:J oil5, prevents rust and tarr.ish. 

lU BRI CATE5• tLEAN 5 • PREVENTS RUST 

Grinds · Drills · Cuts · Polishes 
Carves • Routs ·Saws - Sand• 

Sharpens • Engraves 

A whole �hop full "'f tools 
in one fur work on all met• 
als, alloys, bone, resins, glass, 
stone, wood, etc. Uses ZOO 
accessories. Saves hours of 
tedious work. 13,COO r.p.m. 
A C or DC, 110 volts. $10.7S and up, postpaid. 3 
Accessories Free. 

D E  L U X E  MOD E L  
For constant service, nothing com• 
pares with thi, easy-to-hanJ!e 1>ro• 

ductlon tooL Saves time and labor. 
Fastest, smoothest, most powerful 

tool for ih type and "P.'eight .. 25,000 r .p.m. $18p50 paatpaid. tl Ac;.ci!�SOdes Free. 
Ger:a Denton!!ltndon at Your 
Deder'• or Order Either 
Model on lO·DaTI Mane;. Back Trial. Camlog Free. 

CRAmMAN'S PROJICT lOOK 
upfeaJJI1"e afJI/ Profil u;jth 11 Ha11dee11 
Easy working plani for rnllkine: man, lntete=ac.ing •nd unusual projects, Z5c 
'I! tamps or coin. 

Chlca20 Wheal & Mfg. Co. 1101 wci.��::"'r�l •• ;�""'· "· 
1 �1�ct"�T:ct-:--ft��-;�e7--(]-::d:. n. n. 

I . :U:M:I-JO I 
I �MJllf! • • • • • • • • • •  . . . . . . . . . . . . . . . . . . . .  ! 
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Car Overhauled After Trip 
(Contiwued from page 118] 

accounts for the valve seats not being in a perfect 
plane, check carefully in t.o the matter of con ling. 

That is just part of the valve job. Look into 
the guides and make sure they are nat gummy. 
It may be necessary to ream them a little to cut 
aut incrusted deposits. I£ there is excessive 
carbon and gummy substances in the guides the 
chances are that they are badly worn and should 
be replaced. Leakage of air through the guides 
will lean out the mixture from the carburetor 
and prevent the engine :from idling evenly. 

Valve work Is now most efficiently done with 
the aid of special equipment. Much. attention is 
!Xlld to the matter of keeping the valve seats to 
the width originally specified by the manu­
facturer. Factory specifications for valve spring 
tension and tappet clearances are also carefully 
observed. Without sufficient clearance valves 
hold open and burn when the engine heats up on 
a hill; with too much clearance the vHlves do 
not lift high enough and the pistons do not 
suck in the normal quantity of fuel vapor. It is 
important to avoid lelllng grinding compound 
work into the cylinders or into the openings to 
the water jackets. 

Speaking of these openings, remember that 
they are sized so as to he! p control the rate of 
flow of water U1rough the cooling system. Th .. ir 
tendency is to become smaller in size by reason 
of an accumulation of rust and scale. A reamer 
may be needed to cut these openings to their 
original size. There is. little likelihood that the 
engine would overheat by reason of one of these 
openings being partially clogged, but it's clear 
that restriction of the water may cause the 
temperature to rise at gnme particular point. 
This might warp the block or, even in a mild 
case, warp one of the val l!es. 

It is we 11 to remove the side cover plates of the 
engine block and manually scrape out the scale. 
It is this scale that is so difficult to dislodge by 
the usual flushings. But before putting back the 
head, better check the cylinders themselves for 
out-of-round and taper, For an engine to run 
properly after a re-grinding it is necessary that 
the cylinders do not vary more than .001-inch 
as t.., roundness. The cylinders must also be 
straight and absolutely square .with their base. 
'I'his is work for the very best of mechanics. and 
any engine that has been reconditioned to this 
extent must be broken in even more carefully 
than when new. 

For most motorists it will be a problem of 
fitt.ing new rings. Trying to make round rin�s 
fit into cylinders that are not true comes close 
to the fallacy of fitting round pegs into square 
holes. Expanders have come into wide use as a 
means of helping to achieve this impossibility, 
but care must be taken in using such expanders. 
If there is too much pressure on the wall£ the 
en�ine will lack pep and may wear still further 



at an increasingly rapid rate. Also if the ring 
grooves are worn the expanders, in pressing the 
rings more tightly against the walls, will increase 
the space behind the .rings. Oil can work by at 
this point very freely. That is one reason why 
engines so often use more oil after a ring job 
than before. This can be avoided by cutting the 
ring grooves deeper and by fitting with thicker 
rings. 

In replacing rings be sure that the joints are 
open far enough. The minimum opening is .010" 
for 3" rings to .015" for 4" rings. If the cylinders 
are oversize the ring joint can be opened to lfs". 
Other points include careful measurements of the 
piston lands and skirts. More clearance is re­
quired at the ring lands because they are up 
where there is more heat. For cast iron pistons 
the skirt clearance should be at least .001" per 
inch of piston diameter. Split-skirt or Invar­
strut aluminum pistons need a ·skirt clearance 
of at least .0015". Plain trunk type aluminum 
pistons require at least .0025" per inch of piston 
diameter. 

After the head is replaced see that the engine's 
cooling system is reverse flushed. The radiator 
should not be connected during this part of the 
process. The object is to get rid of the scale, not 
to drive it into the radiator core as most motor­
ists do. Finally, reverse flush the radiator by 
itself. The whole engine should be thoroughly 
hot when these jobs are performed. After the 
flushings always check the radiator core to see 
if it will carry off water quickly. Pour water 
into the top of the radiator and see how quickly 
it escapes at the bottom. Replace both hose 
connections. After the system is joined, note if 
the lower water hose tends to collapse when the 
engine is accelerated. Any such tendency indi­
cates that water isn't getting down through the 
radiator core fast enough. 

In some cases it is well to insert a metal coil 
in the lower water hose to keep it from collapsing. 
A further check on the system is had by looking 
into the radiator top when the engine is acceler­
ated: The water level should not rise. Some­
times a bent or loosened baffle plate at the top 
of the radiator will cause water to spill out the 
overflow when the engine is raced. The check-up 
should also include the motor thermostat. Re­
place this if it is more than three years old, or if 
it is badly rusted or in any way inefficient. Its 
action can be tested by putting it in cold water 
which is then heated to the boiling point. Put 
in a new thermostat if the old one is discarded. 
A thermostat is needed for efficient operation, 
especially in cold, or even cool, weather. 

In the modernized overhaul be sure to drop 
the crankcase and remove all traces of sludge 
in the engine's lower extremities . If the bearings 
are loose or worn this will be indicated by a 
gradual drop in the oil pressure reading. It is · 
well to check up the pressure regulator, how­
ever, before jumping at conclusions regarding 

[Continued on page 161] 
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Know Electricity as Experts 
ltnow It-and Get an Expert's Payt 

Recovery has begun! The months ahf:'ad are charged with signtd· 
cance and expectation. ""'llat will you do tQ get the jump on the other renow 7 
Thousands or men have used 

The Crolt Library ol 
Practical Electricity 

The Croft LlbraTY i5 a complete electrical educator. 1t is toundcd on 
practice-on 20 years or shirt-sleeve experience-on work as it Is actu .. 
ally done. It is jammed from cover to cover with the kind of harct .. 
t:aeaded facts you want, Written so that the beginner can easlly 
understand it, yet so soun_d, so thorough, that It is the dally guide or 
59.000 highly J'lald electr1cal worlters and engineers. Croft tells you 
the things you need to know about n1olors, generators, armatm·es, com· 

���i\{�lc!f:t�l���;E.·uc;�?.:{�;r��������:1,���!:��������;��E.re 
Iuminatlon in 1ts every phase-the most improved methods of ll�ht ing­
larnps and brr.p effects, etc.-how to do a complete job, from esUmaun.r 

N';,co=;ney down-easy payments 
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the coupon �OW and see th� books tor yourself. fFREEEXAMlNifffoNcou"POiVl 
I McGRAW- H I LL BOO K CO., 330 W, 42nd St. , New York I Send me for ten da s' free E-xamination the Croft LthT"ary or 

Practical Electrlctty, lr satisractory I will send you $ 1 .50 In 1 0  
days a n d  S2.00 monthly until the p1·ice or S 1 9 . 5 0  I s  paid. I f  not I wantE-d. I will return the hooks 

r
ostnald. (To •nsul"e J)rompt I •hi pmcnt write plainly and fil l  in al l i nes.) 

I === A��;;s�-:::::: : =========��=========::::::::::::: I 

t;;��:�==�-==����������u 
you'll Like Resilvering 

Mirrors, Refinishing Plated 
Articles, autoparts, reflectors, tableware. Making 
Chipped Glass Name Plates, Signs. Experience unnec· 
essary. Write, SPRI:\'KLE, Plater, 8 5 5 ,  Marion, 
Indiana. 
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No. US-YA, g)i• owln� by 3' bed Worbbop Bonoh Lathe wltll S122 00 Horizoot-al Motor Driv�. M H.P. RBV�ming Motor, Slrit&b -.nd Adjusto.ble 'Belt Tensicn Countersbni1. . . . 

($,$.06 duUJrL• .6.00 a nl.ontrL}or 18 mon.tlu) 
The 9 .. iuch Work8bop Lathe ill5 a Prec.itUon Lt�the "With Rack Gt'!arll!l, 
large V -waya on lathe bed. a Preeiaio11 Lead Serew for cutting ec:rew 
lhn!ad"'� Hod i�t deMifn«d to httud)., tht!': finlel!it, DUHllt li<'-CUr8tft johll'l 
in mo.nufacturiog-ID. tho tool room, in hom.� worHahOJM-and auto­
Tnntivl!l JT1:11t�}dne 1111hop11. Workrnan•hip and mnterlal1 are the •.une 
.. i.o. our larger, more �xpenBiYob l:llodela, repre��cutint: the Kreatel!lt 
'V::l]U.e 1Vtl have off'el'4d i:a 30 )'ear� o£fiae };�.the m.aa.ufaeturiD8'• 

Features illeludc TwiD Ccar Rcvc.ae to leAd ecrcw, Ball Thruet 
Be11riDg au. Spiudle, Autoza•tic Longitudinal Scrlf;W Feed to �­

riaac� P:tcci11iau Lead Screw for Cut-

J�:t,M�:in.!�h:t: [I.::.!.!�!r�i: 
::;.i

u/ake!!318 B�r_�J;;��:�orc.a!ill: 
i.og� IJriudin� .. draw-io Collet chuek 

work, and maD)' ot:he? job•. 
FIYE OTHER SIZES 

South Bend Pre�ieion Lathea 
•�"' In&D.ufaetuud in 9"', I� 
:;:��: f;a�1:; ::i2'�'J�

n
h�tb 

Motor Drive aDd Gr;�u:nt.e .. •ha.:ft 
D:rhe. 

---- , Saui:h Bend Lathe Wor k.s• 1 S23 E. M(lld •son St., 1 Se>uth Bend, Ind., U.S.A, 
PJ .. •e B<nd me tho foU....!lll:t I 
0 No. 33LB "How to Run a Lathe," 25o I 
0 No. 15Y �· W orblwp Cdalvt/, fu• II D B .. y l'symonl Purob,.ol'lan 
Clas• of Work. ... . . . . . .. . . . . . . . . . . .. . . .. .  I 

I NODlO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
A.ddre.B • • • • • • • • • • • • • . • • •  , • • • • • • • • . • •  , • • • I 
City . . . . . S�te . . . . . • . . . .  I 

WAitt F'OR 
THESE BOOKS 

S D U T I-I  � E  � ·D (?� L�T�-�- 5i 
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Car Overhauled After Trip 
[Contintted from page 159] 

the bearings. If there is wear on the rear main 
engine bearing there will be leakage of oil into 
the clutch housing. 

Such clues are helpful in studying the engine's 
condition. A loose timing chain, for instance, 
will slap against the inside of its C;ise. If too 
tight it will hum. 

The carburetor can stand an overhauling, but 
at least see that it is clean. This includes clean­
ing the acceleration pump and the jets. It is 
well also to have a look at the float chamber, the 
needle valve, its seat and the float mechanism. 
Check the float for leakage. If the needle valve 
is changed be sure to replace its seat as well. 
See that the gasket on top the float chamber is 
tight. Looseness here accounts for many cases 
of high gas consumption. 

With fixed jets in the carburetor there is only 
the idling mixture to adjust after the overhaul. 
Be sure the engine is warmed up before doing 
this. At this point also go over the valve tappets 
again to make sure that they are evenly adjusted 
and spaced properly for the temperature valves 
often cool off while the engine is being checked 
over. 

Valve timing is not likely to change unless the 
timing gears or chain are replaced carelessly. 
Ignition timing, however, can go late quite easily. 
This invariably occurs right at the distributor. 
So check timing carefully, keeping the spark ad­
vanced so that you can just barely get a 11ing from 
the engine when accelerating sharply even with 
anti-knock fuel in the tank. Replace, don't file 
or stone, the breaker points. Replace all plugs 
with those of the correct heat type, but be sure 
the points even of the new plugs are given the 
correct gap for the particular make and model 
car. Test the breaker arm spring for tension. 

In overhauling the cat· don't forget to have the 
springs re-arched and the shock absorbers serv­
iced. It is not enough merely to add fluid to the 
latter. There may be wear on the moving parts 
of the shock absorbers, particularly if these units 
have been operating without a sufficient supply 
of fluid. On some cars the shock absorbers can 
be refilled while on the car, but this can be done 
correctly only if the owner rocks the car by 
jumping on the bumpers. Some movement of the 
shock absorber arms is needed to remove air 
pockets while fluid is being added. 

Police Serve As Firemen 
Fire fighting is a new side line for policemen in 

Schenectady, N. Y. Police cars equipped with 
two-way radios have been arriving at fires so 
quickly-in some cases ahead of the fire engines 
-that the cars are now to be equipped with fire 
extinguishers, so the policemen can go to work 
on the fire. 

· '''" D i e $ e I 
VI M e a n s  
D O L L A R $ 

. . . t o  Yo u !  
Do you know what is happening in the 

power field? Have you followed the amaz­
ing development of Diesel engines? Do you 
know that they are fast replacing other forms 
of power? . . . thus creating new jobs for trained men. 
WRITE TODAY for your copy 
of our Free ill ustrated booklet­

"WHY DI ESEL MEANS DOL­
LARS TO YOU". Learn about 
the Big Opportunities for trained 
men. See how J ourden courses 
are helping men to success in 
the Diesel field. They will help 
you, too. WRITE TODAY! 

JOURDEN DIESEL SCHOOLS 
283JCNorth Broad Street 
Philadel phia, Pa. 

Please send me your free booklet telling about 
the many opportunities in Diesel today. 

Name'------------------------------------
Address 

WHY RENT A BOAT? MAKE YOUR OWN 
Even a child can build at least one of the many boats that are 
�Os:���d ��nJh3o:ip0,.n;:U,lc��-;.a��w�ook, HOW TO B U I LD 20 

MODERN MECHANIX PUBLISHING CO. 

Fawcett Bid&. Greenwich, Conn. 

Written by a Former Member of the Exam i n ­
ing Corps ( 1 922·24) o f  t h e  u. S. Patent Office. 

::k�
ou

,���t �� p����Y
by f��ur3id�: y�� s�o��:n.-:t��;;;;;:� 

onee. Your first step is to get this Free 
interesting Illustrated book contains valuable information 
you should have. It tells you fully how to obtain a patent 
on your idea in the quickest way. With this Free Book you 
wJII also receive a "Record of Invention" form on which you 
can easily record your idea. Personal and Confidential 
Serviee: Your case will be personally handled only by a 
Registered Patent Attorney who is also a Former Member ·of 
the Exam ining Coros of the U. S. Patent Office. All com. 
munications confidential� 

NAIL COUPON TODAY lor FilE£ PATtNT BOOK and RECORD OF INVENTI1lN form 

� 
I 
I 
I 
I NaME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
I 

ADDRESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
1 I 
� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - � 
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to:: ':ee::ll;!!i�gt!:: ab�:.�::ft'�e�t'i1�t;�_sit �!\it����;; 
the wi.J::Idow ftom i.avaait::�n whet� tbc bouse ia va,:ant. 

A coal st<.>kel' feed made from cold rolled steel 
"wrapped" around a core. 

A ne�· edition of "How To Run A Lathe" con­
taining the latest and most authoritative informa­
tion about the fundamental operations of modern 
lathe practice. 

A mouided bakelite cribbage board with a 
built-in ash tray. 

A line�( clc.ttWr for nma•ittg dte 
bardcoed abd burned substa.ncu 

&om P<Oto oDd pa.ao. 
162 

A light fixture 
which not only 
supplies light but 
catches flies as 
well. 

Synhetic rubber 
c o a t e d ovel·alls 
and dungarees. 

An attic venti· 
lator requiring no 
cutting of holes or 
alteration for in­
irustalling. 

An i n dicating 
wrench for uni­
formly tightening 

nuts and s t u d 
bolts. A d i a I, 
which accurately 
indicates tension, 
is an integral part 
of tht� wrench. 

A portahle elec• 
troplating ou tfit 
capable of being 
carried in t h e 
tool kit. 

A f "  s e clip 
damp to reduce 
resistance at point 
where fuse clips 
into circuit. 

A speeially de· 
signed drinking 
mug featuring two 
compartments, one 

A cast�tr whul parkin.- jack fot 
trai1ens has sufficient lift for cttu­
plin.g: ot t.�nctmpling at -.U tim.t.t:�>. 

for holding a liquid and another to hold ice for 
keeping liquid cool. 

A bucket ch11in 
m a d e  of heat 
treated Austentic 
manganese steel 
f o r  s t r e n g th, 
toughness a n d  
w e a r resistance. 
Links have tiebar 
tu prevent snarling 
and kinking. 

A n extremely 
! m a l l  s w i t c h  
operating from the 
front. Fo� use in 
oil burners and 
other d e v i c e s  
where a s m a l l  
switch is desired. 

A photo pro· 
j c c t o r offering 
camera owners an 
opportunity to 
project their "still" 
p i c t u r e s  on a 
screen. 

An 3Utomln{c eo1he Jll.easuru and 
disp�nser. It U opented br twirl­

in� the di�l Llft4er tbri jar. 

Edito-r'�r Note-Addresses of manufacturers l'lf 
these and otheT new products ir. this iss-u,;, can 
be obtained by sE'Ilding a stamped, self-addressed 
envelope to l\fod.!rn Mechanix Publishing Co., 
Information Bur�au, Fawcett Building, Green­
wkh, Connecticut. Manufo:ctu1"ers are intJited 
to submit materia! tor pubUcation em this page. 



Death Loses O_ut in Blind c· 

Reporter Aids Doctors, Nurses, 
Rescue Workers in Stricken Hospitals 

"Wherever I went that black night," writes Harry 
Burke, the Newark, N. J., police reporter who 
scooped the world in 1 93S in getting to the bed­
side of the dying Dutch Schultz, racket overlord, 
udoctors, nurses, rescue workers borrowed my 
trusty, battered, six year old 'Eveready' flashlight. 

"Under its beams an appendix was removed, 
wounds were dressed , 
telephone numbers look­
ed up, and. of course, it 
saved me a dozen times 
from barked shins, falls 
and perhaps even a bro­
ken neck curing that ,De-

cember night when n power plant failure plunged 
the whole city of Newark into darkness. 

"Thousands of others, of course, turned to flash· 
lights in this emergency. Police unravelled traffic 
jams with them, chefs fried ham and eggs, barbers 
shaved customers by their light. And those, like 
myself, who had fresh DATED 'Eveready' bat­
teries, had dependable light t:"lat saw them safely 
through the thousand and one perils of the dark. 
In eix years of reporting, that flashlight and 
fresh DATED 'Eveready' batteries have seen me 
through a lot of tight places, saved a lot of lives, 
; .. cl.o; .. , �;-.:, J(7!kk' 

" E V E R E A D Y "  B A T T E R ·I E S 
A R E F R E S H  B A T T E R I E S 

The DATE-LINE guarantees FRESHNESS 
NATIONAL CARBON CO., INC., 30 East 42nd St., New York, N. Y. 

YOU J UST ElOUCIHT FRESH, 
DATED FILMS, MAOAM,AND 
FRESHNESS IS JUST AS 
I M PORTANT I N  BATTERIES. 
YO.U SEE IT'S THE MOISTURE 
IN THEM THAT MAKE!'> THEM 
WORK, SO THIS "EVER EADY" 
DATE·LINE GUARANTEES 
l>EPENDABLE LON e>  LIFE, 
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